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Maltose.  I'iscussion  on 112 

Sterne,  I..    Hop  Storage.  CoUl 68 

See  Halpin 602 

steuart,  D.  U.    Ammonium  Sulphate  Determ.,  Discussion  on..  994 
Steuber,  L.    Sodium  Carbonate  Solution  for  Cleansing  Brewing 

Utensils 626 

Stevenson,  G.  E.    Gas-retort  Settings  and  Regenerator  Fur- 
naces (Pi !KI2 

Stewart,  E.    a .  Marohlewski 530.  900 

s      Wilson.  E.S 151.  717 

Stiens,  P.    Mantles,  Manufacture  of  Incandescent  IP) 130 

Stiepel,  K.    Sulphurous  Acid.  Inversion  of  Sugar  Solutions  by  313 

Stillman,  T.  B.     '  Engineering  Chemistry  " 368 

Stock.A.    fifed  Piloty T.,1 

Stock,  W.  P.  Keating.    Coal.  Valuation  of,  for  Coking  Pur- 
poses  

Coke.  Discussion  on  Sampling  and  Analysis  of 40$ 

Coke.  Sampling  and  Analysis  of 304,  3CS 

Copper-Zinc  Couple  for  Determination  of  Nitric  Nitrogen 

in  Water  Analysis 107 

Extraction  Apparatus ]n7 

Laboratory  Notes 107 

l'l.  ephates.  Extract,  of  Soluble,  from  Artificial  Fertilisers  107 

Pitch,  App.  for  Ascertaining  Softeninr  Point  of  Coal  Tar. .  los 
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Stocker.  .i.ainl  Zander,  II.    Paint,  Insulating,  Weather-,  Acid  . 

and  Fire  Resistant  (P) ''-'1 

Stockhausen,  F.    Gold,  Liquation  of,  In  Cyanide  Bai  - 

Stoeber, E.    s,,  Nencki 7:-2 

Slor r.  II.  O.  F.    Anodes,  Carbon-Platinum  1  l'j 618 

Stoli,  F.    Derivatives  ol  1  Phenyl-3-Methyl-aPyratalone,  Con- 
stitution of  Aeid 5.VJ 

stun.',  r.  I'.    Wood,  increasing  Di  osits  ol  '  P) 4-w 

Stom ',  w.  B.    Carbohydrates  in  Foodstuffs  Quant.  Detenu,  of  7o:t 

\uii  li.nnl.  \\ .  u.    Balflnosein  American  Sugar  Beets,...  458 

Storchi  K.    Albuminoids  of  Cows'  Milk 627 

Storer,  F.  II.    Trees,  ( >bser\  at  ions  mil  'heiuical  Substances  in 

Trunks  ol 1048 

Storer,  T.    Ores,  Treatment  ol  Nickel  1  Pi 919 

Straehe,  II.    (las,  Manuf.  of  Substances  for  Imparting  O.lonr  to  :.'_'0 

Gases,  Bemoval  "i  Sulphuretted  Hydrogen  Irom  (P) 806 

Water-Gas,  Removing  Gaseous  iron  Compounds  from  1  PJ  664 

Straker.S.     Evaporating  Apparatus  (P) 227 

Stratton,  W.  »;.     Bismnth  Ainmonio-Citratc,  Examination  of 

Trail.-  Samples  of 822 

Phosphates  and  Platinum,  Action  between 701 

Street,  B.A.  G.    Alloys.  Manufacture  of  (P) 882 

Alloys  Manufacture  of  Chromium  i  Pi 616 

Chromium  anil  Similar  .Metals.  Fusing  and  Making  Alloys 

from  l  Pi 682 

iable  i  P) 818 

Strehlenert,  R.  \V.    Nib illulose,  Solvent  for  (P) 1107 

Silk  Thna  J.  Manufacture  of  Artificial  (P) 5SS 

strong,  R.  F.    Ores.  Product of  Metals  from  1  P) 682 

stmver.  P.    Formaldehyde,  Estimation  of  Vaporised 1049 

Im   V.    8a  Wilson 544 

Stutzer.  A.    Sodium  Nitrate,  Injurious  Effect  of  Chili 342 

Styles,  R.  C.    Pyrometer,  Discussion  on  a  Recording 8,  8 

Suais.    Tetrttiiiethyliliiiniiilodiphenylearbinol,  Products  of  Ac- 
tion of, on  Para-  anil  Meta-Sulphauilic  Acids 608 

Sudborough,  J.  J.    Bacillus  Fermenting  Bran  Solutions,  Dis- 
cussion on 51s 

Cotton  Fabrics,  Discussion  on   Bemoval  of  Mineral  Oil 

Stains  from 410 

Ferments,  Discussion  on  Unorganised 979 

Methylene,  An  Attempt  to  Prepare 408,  tot* 

And  Peilmann.  M.  E.    Reflux  Condensers ;*7:» 

Sugg.W.  T.    Alloy  that  will  resist  Acids  (P) 682 

Sulc.  O.    See  Rayman 343 

Sullivan,  C.    Paint.  Manufacture  of  Ferric  Oxide  (P) 51 

Sulman,  H.  L..  and  Teed,  F.  I,.    Gold  Extraction,  The  Sulman- 

Teed  Process  of 961,  969,  970 

Summers,  B.  S.    Iron.  Study  oi  Magnetic  Properties  of 998 

Sunder.    Hydrogen  Peroxide,  Preservation  of 461 

Suuilstroni.  K.  J.    Limestone  Analysis.  Practical  Hints  in....  520 

Suringar,  EL    Pentosans  in  Cotton  Wool.  Proportion  or 167 

Ami  Tollens.  B.    Cotton  Wool,  Absence  01  Pentose  Deriva- 
tives in 168 

Sussmann  Electric  Miners'  Lamp  Co..  and  Rosenthal,  S.  A. 

Battery  Plates,  Active  Material  tor  Secondary  1  l'l  ....  807 
Sutherland,  P.  M..  and  McLaren,  W.    Nitrocellulose,  Treating 

lor  Impregnating  Fabrics  (P) 101S 

Svolioila.  F.    Siemens' Regenerative  Furnaces  (P) 663 

Sweetser.  A.    Oxygen,  Apparatus  for  Manufacture  of  (P) 354 

Swinton,  R.  S.    See  Umney 757 

Sykes.  \V.  J.    "  The  Principles  and  Practice  of  Brewing  " 942 

Syniewski,  W.    Starch.  Soluble 1029 

Szarvasy,  E.    Arsenic,  Volumetric  Estimation  of 164 

Magnesium  Methylate 569 


Taggart,  W.  T.,  and  Smith,  E.  F.    Manganese  and  Tungstic 

Acid,  Separation  of 1C4 

Talbot,  H.  P.    Ferric  Chloride,  Volatility  of 262 

Tamarelli,  T.    Petroleum  Springs  in  Italy 904 

Tanret,  C.    Nitrates,  Action  of  Acids  on,  in  Presenceof  Ether.  767 
Tarbrax,  A.  C.  T.    Retorts  for  Destructive  Distillation  of  Car- 
bonaceous Substances  (P) 529 

Tardy.  E.    Oil  of  Bitter  Fennel 757 

Tassilly,  E.    Caffeine  in  Coffee,  Determination  of 831 

Caffeine  in  Coffee,  Method  of  Estimating 831 

Caffeine,  Properties  of 697 

Tatham,  E.    Lamps  for  Liquid  or  Gaseous  Hydrocarbons  (P)  37 
Tattersall.  J.     Yarn,  Method  and  Apparatus  for  Dyeing  and 

Sizing  ( P ) 737 

Taiiber,  E.    Holocaine:  A  Cocaine  Substitute 632 

And  Walder,  F.    Bismaivk  Brown,  Constitution  of 905 

Taussig,  R.    See  Friedlander 728 

Tauszky,  H.    S  t  LangviUe 929 

Taylor.  A.  ami  W.  S.    Mantles  for  Incandescent  Gas-lighting 

(P) 36 

Taylor,  J.  H.    See  Clare  74.1 
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Taylor  R  L     Hypo-Iodons  Add  «nd  Hypo-Iodites 353 

Taylor.    W.    K. "  Cementmaking    Materials .Apparatus    for 

Burning,  aval  obtaining  Carbonic  Acid  Gas    1  ' "• 

Teape.    Oollodio-Chloride  Emulsion •• °so 

Teclu,  X.    Carbon.  Xon-Transparency  of  Glowing,  m  1  lame  . .  10 

Teed.  F.  I..    &  •  Salman •"" 

TennUle,  G.  P.    l-.r.ls.  Detenu,  ot  Solid  Fats  in  Compound. . . 

Tamil,  V.    Set  Sims ■•••  ■ 

Testelin,  A.    Liquids.  Method  and  App.  for  Distilling,  te.  (F). 

Theiner  S     Millstones  and  Rollers,  Artificial  (P) 

Theisei  ■'"•  Purification  of.  and  subjecting  " 

same  to  the  Action  of  Solids  or  Liquids  [P) -•« 

Thevcn  <   '■      fei  Henins ZL"""",m io-k 

Thibaul.  E.  J.     Hides  and  Skins.  Means  for  Tanning  (1 ) 1026 

B       ■    ranning  (P) 1";° 

Thiel.    &*  Spaeth " 

Thiele  E.    Wool  Scrooping  and  tnstreing ■>•'- 

Thiele,   F.  C.     Sugar   Refining,   Methods  of   Defecation   in 

Louisiana •  • "  •  "  * 

Thierry.  M.  de.    Ozone.  Estim.  of  Atmospheric,  on  Mont  Blanc 
Tines,  'li.    Pil  res.  Bleaching  and  Dyeing  Spun,  and  Apparatus 

there,  i     1'  "I"" 7  *.* ' 

Thomas,  B.  and  J.  V.  Copper,  Elimination  of  Arsenic  from  (P). 

ThomaslcL.    &*Young,S • 

Thomas  L.  A.    Matches.  Xon-ignitible  Coating  for  (P) > 

Thomas.  R..aud  Freyost.  E,    Fibres,  Mercerising •  Veg.  (P)....     796 

And  1'r.yost.  E.    Soda  Cellulose,  Silk  Gloss  of 630 

Thoma-   -  Porcrand ....... •~—.V'*    8!f 

Thomas,  V.    Nitric  Oxide,  Absorption  of, by  Ferrous  Bromide      72 

Thompson.  C.  H.    Fertiliser.  Manufacture  of  a  (P) 622 

Thompson,  G.  W.    Turpentine  Oil.  Discussion  on 020 

Thompson,  I.  W.    Scammony,  Sample  of  Spurious 554 

Thompson,  J.    See  Johnson,  E 229 

Thompson.  J.  F.    Sue  Gilbert "V"/," 

Thompson,  J.  R.    Mercury  in  Ammonio-Mercunc   Chloride, 

■ition  of g6s 

Thompson.  S.  R.    Cement  for  Making  Pipe  and  other  Joints. 

(P) w" 

Thompson,  V.  P.    W...d.  Waterproofing,  for  Carvings  (P)....    412 

Thorns.    Antiartbrine jj82 

-.  H.    Onocerin  2G6 

Thorns.  W.  A.    8*  Webl «7 

Thomsou  B.  T.  L.    Carbon  Dioxide  and  Hydrogen.  Production 

of  (p) "1)4 

Carbonic  Acid  Gas.  Mamif.  of,  and  Apparatus  therefor  (P)    240 

Thomson,  E.    Gas,  Method  and  App.  tor  Manor,  of  (P) C05 

Thomson  G   F.    Stone  Tiles  and  Enamel.  Manufacture  and 

Treatment  of  (P sft0 

Thomson,  J.    See  Non-Corrosive  Paint  Co 1024 

Thotns"n..I.  A.    Ste  Richards 837 

Thorn-  ci    W.    Sewage,  New  Scheme  for  Dealing  with  the 

- 1".  19 

Thome   1    -  Acetylene  Gas,  Appar.it us  for 

Generating  and  Storing  (P) 604 

Thorn-. I..  T.  Ozone  l'r..ductionandApplication,  Discussion  on      94 
Tbomer,  "W..   and    Cster,   R.     Phosphoric   Acid    in   "Wine, 

Estimation  of 567 

Thorn  T  and  Marsh  .ICG.    Acetylene,  App.  for  Prod,  of  (P) . .    903 
And  Marsh,  T.  O.    Acetylene,   Method  and  Apparatus  for 

Treating    P ev* 

Thorn  W.    London  Water  Supply,  Discussion  on 185 

pyrometer.  Discussion  on  a  Recording 8,8 

Thudichum.  G.    Sewage,  Ultimate  Purification  of 61 

Thwaite.  B.   H.    Gases,  Method  and   Plant  for  Generating 

Combustibli     P ".25 

And  Gardner,  F.  L.    Furnaces,  \.\  orklng  Iron  Blast-  (P)  .    806 

W.     ,SVi   Lavender 37 

Tieftrunck.    Acetj  lene.  Dangers  of 319 

Tiemann.    I    •  ■ .  ■■   v     Icial  Ionone  and  Hawthorn 352 

nn    F ,  and  Schmidt,  R.     Pulcgone  from  Citronellal, 

A  rtiflcial 257 

Tiemann,  f.  C.  W.  P.    Ionone, Manufacture  of  iP) 1038 

Tietze,  O.    Paper.  Increasing  Suppleness  of   I'i 350 

Tirpit/.  St.    Msssecuites,  Determination  of  Density  of 69 

Tbrier,  A.,  and  others.    Fractional  Distilling  Apparatus 465 

Tobhr.  A.     Uetylenc,  App.  for  Gen.  and  Distribution  of  IP)..    320 
Toch.  M.  i        |  on  on  .     221 

Hydraulic 894 

Lake,  Definition  of  a 415,416 

Toenges,  B.  C.  M      S     Schmiti 799 

To',:  1028,1030,1030 

.11 188 

Tolt/.M-    P»  "'  Trials 811 

Tomnuui.  D.    Battery,  A  Sew  Si    rndary 

Torres,J.  B.    Goldandothei  actionof(P) 335 

,,.;   <       and  '•'•      Cement.   Plaster,  or  Chalk, 

588 

Towers,  J.  W.    See  Smith,  I.  Kent 400 
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Treharne.  F.  G.    See  Atkinson JH 

See  Breffit ■" 

Trench,  G.    Explosives,  Discussion  on  Stability  of  Xitro-Com- 

pound — l 

Trendel  F.     Acetylene  Gas,  Apparatus  for  Production  of  (P) . .     721 
And  HQcke,  J.    Acetylene,  Process  and  Apparatus  for 

Productionof  IP) 320 

Treseureuter,  G.    Gas  from  Liquids,  Method  and  Apparatus 

for  Production  of  I P) s"2a 

Trestrail,  H.  E.    See  Palmer 791 

Treubert,  F.    See  Vanino 1043 

Trillat,  A.    Chloral,  Industrial  Preparation  of 353 

Trillat.  J.  J.  A.    Formic  Aldehj  de  Vapour,  Prod,  of  (P)    695, 754, 821 

Trimble.  H.    S.e  Bastin '-'42 

Troost.    See  Arndt 560 

Trotman.    Reflux  Condensers.  Discussion  on 980 

Trouye,   G.    Acetylene  Gas,  Apparatus  for  Production,  Use, 

and  Storage  of  ( Pi 480,  430 

Truehot,  P.    Gold  and  Silver,  Estimation  of,  in  Minerals 66 

Resiuates.  Manufacture  of  Metallic 449 

Sdvcr,  Extraction  or 11s 

Wood  Gums,  Composition  of 3*4 

Tryller,  H.    Albuminoids,  Modification  of  Stutzer's  Method  for 

Estimation  of BB* 

Motor,  Xew  Laboratory  Water 826 

Tschirch,  A.,  and  Hildebrand,  K.     Xanthorrhcea  Australia, 

Red  Acroid  Resin  of 632 

And  Hildebrand,  K.    Xautliorrhcca  Hastilis,  Yellow  Aca- 

ioid  Resin  or 632 

Tucholka.    Myrrh.  Composition  of  Bisobol 938 

Myrrh,  Distinction  of  Official,  from  Bisobol 938 

Tucker,  i.  E.,  and  Hughes,  T.  V.    Ferro-Sodium  Fluxes,  Com- 
position of  (P)  8*5 

And  Hughes,  T.  V.    Metals.  Alloying  of  (P) 805 

Tucker.  S.  A.    Cements,  Discussion  on  Hydraulic 894 

Tudor,  H.  O.    Electrodes,  Manufacture  of  Positive  Lead  (P) . .    446 
Tuerr,  R.    Acetylene  Gas.  Apparatus  for  Incandescent  Light- 
ing by  (P) 901 

Tiirr,  R.  Acetylene  Gas,  App.  for  Prod,  and  Combustion  of  (P)    231 
Turner,  E.  F.    Ores,  Treatment  of  Zinciferous  Sulphide  (P)  . .    683 

Turner.  E.  T.    Chlorides,  Treatment  of  .Metallic  (P) 914 

Ores, Regenerative  Treatment  or  Sulphide  (P) 741 

Turner,  F.    Cement  or  Artificial  Stone,  Manufacture  of  (P)  ...    241 

Turner,  J.    .Sec  Read  Holliday  and  Co 1011 

Turner,   J.,  and  Co.,  and  others.    Piperidine  and  its  Honio- 

logues,  Manufacture  of  Derivatives  from  (P) 463 

Turner,  J.  and  J.    See  Read  Holliday  and  Sons 530 

Turnev,  F.  N.    Fibrous  Materials,  Degreasing  (P) 677 

Grease,  Recovery  of,  from  Wool,  Cotton,  >tc.  (P) 41 

Turney,  Sir  J.    Proceedings  of  Annual  Meeting 595 

Twitchell,  E.    Sulphuric  Acid  in  Analysis  of  Fatty  Acids 1002 

Tvacke,  F.  H„  and  Gitlins,  C.  E.    Water  Softening  and  Purify- 
ing Apparatus  ( P) 349 

Tyciak,  J.    Glue  Compounds,  and  Application  thereof  (P) 546 

Tyler,  W.  C.    Gas  Vessels  or  High-Pressure  Reservoirs  (P) . . .    316 

Tyrer,  A.  J.  G.    Cheiidontne 696 

Tyrer,  C.  T.    Hypophosphites,  Tests  for 764 

Tyrer,  T.    Bacillus  Fermenting  Bran  Solutions,  Discussion  on     513 

Barium  Peroxide,  Discussion  on  Danger  of  Fire  from 493 

Proceedings  of  Sixteenth  Annual  Meeting 585 

Sodium  Xitrate,  Discussion  on  Valuation  of  Commercial..    495 

Speech  at  Annual  Dinner 598 

Speech  at  Annual  Meeting 600 


u 

Ufielniann,  C.    Soap  Compound  for  Dyeing  Textiles  (P) 677 

rJlke»T.    Copper  Slimes.Treatment  of 49 

Xickel  and  Copper,  Separation  of,  in  Matte,  and  Recovery 

of  Precious  Metals 262 

Nickel  Refining,  Modern  American. 740 

I'lhnann,  J.  A.    Lake,  Discussion  on  the  Definition  of  a  ..    416,  417 
Ulsch,  K.    Nitric   Acid,    Quantitative  Determination  of,  by 

Electrolysis 762 

Ulzer,  F.    Persulphates,  Analysis  of 262 

And  Defris.  R.    Shellac.  Behaviour  of  Resin  Acids  of,  in 

Separation  of  Fatty  and  Resin  Acids 364 

And  Fraenkel.  A.    "  Anleitung  zur  Chemisch-Technischen 
Analyse  fur  den  Gebrauch  an  U  nterrichts-Laboratorien  "  571 
Umney,  J.  C.    Fennel,  Varieties  of.  and  their  Essential  Oils.  .    352 

Oil  nf  Star  Anise  Adulterated  with  Petroleum 1045 

Sodium  Iodide 1051 

And  Swinton.  R.  S.    Citronella,  Commercial  Oilof 757 

United  Alkali  Co.    See  Clarke 798 

See  Hurler 1022 

See.  Worsley 1015 

Si  <  Wright 811, 1023 

Urbain,E.    Beetroot,  DilTercnt  Forms  of  Xitrogen  in 690 

Uster,  R.    .See  Thorner 667 
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\  Is,  Characterisation  ol IBS 

Valence,*.    S     Eder •'••'•••' 

\  alentin,  B.  W.    Priming  (or  All  s  and  B<  in,  Kanuf.of  il'i  ..    IBB 
\  ni.  in  in.  r.  P.    Plnora  Compounds,  Prod,  of  Aromatic  (P)  —    BS1 
Vamosay,  /.  n'li.  and  Penyvaeay,  B.    Cosaprina:  A  (few  Anti- 
pyretic   1088 

Pheeme.  \  »  o  Antipyretic lojs 

Van  De-Qhlnste,  R.    Gas  Lighting,  Means  for  Incandescence 

288 

Vanderpoe),  P.    Cements,  Discussion  on  Hydraulic BBS 

Vmiili-vilil,'.  A.  J.  J.    Gases,  Lpparatus  for  Purifying 7i;i 

Vanino.  L.    Arsenic  Antimony, and  Bismuth,  Separation  of, 

from  Precious  Rfetala 

And  Treubert,  P.    Mercury  in  Mercuric  Salts,  Determ.of.  i"t.i 

Van  Look,  M.    Explosive,  Production  and  Dseofan  (P) 834 

\  an  Wart.  W„  ami  others.    Allovs.  Prod,  of  Aluminium  (P)  ..    806 

Hi  i  ,u.  Admixture  of.(P) ci6 

Varet.  K.    Pyridine,  Piperidine,  and  Qufnolina,  Combinations 

,,f  Metallic  Salts  with "04 

vass,L;    8a  Ki-msz 751 

Vaubol.  w.     Phenaoetin  Brominated  in  the  Benaane  Nucleus    f>54 

Qninone-Imide  Dyestulfs,  Bromination  of 133 

Quinone-Imide  I'm  stuffs.  Configuration  of 138 

XyUdines,  Estimation  of  Commercial 188 

Vaucamps.  V.    Chromo-Photogranhy  (P) 759 

Vaughan-Sherrin,  J.    Acetylene  Gaa,  App.  for  Prod. of  (P)....    fis 
Vaughan-Sherrin,  .1.   and  11.  II-  S.      Batteries,  Plates  for 

Secondarj  (P)  618 

Vauae,  A.  .1.    Milk  ami  other  fresh  Poods,  Sterilisation  of  (P)    028 

Vautin,  C.    Metals  and  Alloys,  Production  of  (P) 741 

Veley.  v.  li.  and  1...1.    Bum,  A  Bacterium  in  886 

Vendci .  v.    "  La  Fabricasione  dell'  Acido  Solforico  dell'  Acido 

Nitrico,  del  Solfato  Sodico,  dell'  Acido  Mnnatico  " ....  768 
Verein  Chejnischer  Fab.  Superphosphate, App. for  Drying  iP)  64 
Vereinigte  Chininfabrik  Zimmer  ami  Co.     Anti  •  Rheumatic 

Agent  (P) 84 

Pharmaceutical  Preparations,  Production  uf(P) 258 

Piiarmacentical  Product.  Manufacture  of  a  (P) 258 

Verley,  A.    Citr.il.  Action  of  Alkalis  on,  Hethylheptenone  Pre- 
paration of 351 

Ozone.  Apparatus  for  Production  of  (P) 618 

Verneuil.  A.    Set  Wyrouboff 686,83! 

Verveu.  S.    Marino's  Reagent,  Limit  of  Sensibility  of,  to  certain 

Alkaloids 667 

Vidal.ll.lt.    Colouring  Matters  (Cotton  Blacks)  (P) BOB 

Colouring  Matters,  Manufacture  of  Sulphuretted  (Pi t-'.7 

lives.  Manufacture  of  Blue  and  Black  (P) 734 

Vieille.    Sa  Berthelot 7s7.  7ss 

Vignou.  L.    Dyeing,  Theory  of 1014 

Uas  \nalysis.  Apparatus  for  Industrial 69!* 

Gold  Thread.  Oxidation  of  Imitation 633 

Oxycellulose.  Preparation  and  Properties  of 808 

stannous  Chloride,  Preparation  of 43 

ViUavecehia.  V..  and  Fabns,  G.    Sesame  Oil,  Relation  of  some 

Constituents  to  Colour  React  ion  of 10  to 

Ville,  J.    Colourine  Matters  of  the  Triphenylmethane  Series. 
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',;.,  ,                Generating  and  Utilising,    (Pi  Beitmeyer. 

'       IV       I S20 

Apmratnsfi                       of.    (P)  Boult.    From  Fuller...  '■• 

Apparatus  f<n  Manuf.  of.    (P)  du  Besenerand  Luchairc...  7ou 

Apparatus  tor  Producing,    (P)  -1 n 1008 

Apparatus  for  Production           P    Gastine 130 

Quantitative  Bi  igent.    (SSderbaum) .-.02 

Bunsen  Burner  for.    (Munby) 

svastelon) 328 

Explosibihty  o!  Liquid.    (Clowes) 209 

as  of.      (Berthelot    and 



itionson.    IT.B.) 269 

I  a  Lighting  Purposes.    (BullierV 7^7 

Formn.  of  Mixed  Hydrates  of.    (De  Forcrand  and  PI 

matic  Productii              P)  Haddan  38 
Ga>!    apparatus  lor   Developing.     (1';  Thompson.    Fi 

1                                                  hafl  606 

1                    230 

(l'j    Brewer,     From   The  i    (ui     Icetylcn- 

527 

(Pi  v  Franco 606 

U:     uid  and  others 62; 

IP.  I                             ",u ;'-s 

(P)  l.akc.    From  Gremer  and  Grand 721 

(P  

(p   Harks.    From  Bowers 7'.'l 

,  i'    Mitchell 66 

(pi  Morency 605 

( P)  Quelle 320 

i  pi  Schumacher 320 

( V)  Webb,  jun.,  and  Kelly 527 
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Acetylene—  cont. 

(P)  Wetter.    From  Meyer 1007 

Gas,  Apparatus  for  Generating  and  Storing.    (P)  Bayley..     320 

( P)  Bowers 721 

t  P)  Chesnay  and  Pillion 790,  7!H> 

(P)  de  Roussy  de  Sales R05 

( P)  Gibbon 665 

(P)  Kay 721 

(P)  Thompson.    From  Comucci 721 

(P)  Thorn  and  Hoddle 604 

Gas,  Apparatus  for  Generating,  Storing,  and  Delivering. 

(P)  Chesnay  and  Pillion <;t"..", 

Gas,  App.  for  Generation  and  Distribution  of.    (Pi  Tobler    820 

Gas,  Apparatus  for  Manufacture  of.    (P)  Alexandre 605 

(P)  Atkinson  and  Labouchere HOI 

(P)  Becherel 790,  790 

( P)  Cousin COS 

(P)  Kesselring 790 

(P)  Pym  and  Gore 230 

Gas,  Apparatus  for  Obtainin-'.     (P)  Maxim 33S 

Gas,  Apparatus  for  Producing.    (P)  De  Rescuer 903 

( P)  De  RCsener  and  Luchaire 903 

( P)  Lebrun  and  Cornaille ]  fins 

(Pi  Richard-Lagerie 1007 

( P)  Rieffel 1 01 1> 

(P)  Thompson.    From  Gerard 90! 

(P)  Thompson.    From  Mace  and  Gerard 100S 

(P)  Thorp  and  Marsh 90S 

(P)  Trendel 721 

Gas,  App.  for  Producing  and  Burning.  (P)  Winamuller  ■  100s; 
Gas,  App.  for  Prod,  and  Storage  of.     (I  i  Bell  and  others  ..  1008 

(P)  Carter 431,  1008 

(P)  Chesnay  and  others 903 

(P)  Clausolles 43(1 

(P)  Kerr  and  Fry  665 

(P)  Morton-Brown  and  Maundrell 005 

(P)  Trouve  430 

Gas,  App.  for  Prod,  and  Using.    (P)  Vaughan-Sherrin 903 

Gas,  Apparatus  for   Producing,    Storimr    and   Applying. 

(P)  Holliday 527 

Gas.  App.  for  Prod,  and  Application  of.  (P)  Holliday....  319 
Gas,  App.  for  Production  and  Combustion  of.  (P)  Tiirr.  231 
Gas,  App.  for  Prod,  and  Consumption  of.    (P)  Thompson. 

From  The  Deutsche  Acetylengas-Gesellscbaft 665 

Gas,  Apparatus  for  Prod,  and  Treatment  of.    il'j  Dargue,   LOOfi 

lias.  Apparatus  for  Production  of.     (P)  Bablon 1007 

il'l  Founder   903 

l  PI  Luis 230 

(P)  Quatannens-Moens and  Carreer-Dilger  665 

(Pi  Bedfern.    From  La  Coinp.  Coiitinentale  d'Eclairago 
I  lar  Acetylene 605 

(P)  Voigt •. ties 

Gas,- Bicycle  Lamps  lor  Burning.    (P)  Lake.    From  The 

Wizard  Manufacturing  Co 1008 

Gas.  Danger  Limit  of.     (T.B.) 835 

Gas,  Facilitating  Combustion  of.    (P)  Coppeaux 526- 

Gas  tor  Generation  of  Power,  Application  of.    (Schrey)...  525 

Gas  Generator,  Automatic.    (P)  Smith 7;x> 

Gas  Generator,  Construction  of .    (P)  Dufheld 721 

Gas.  Generator,  Condenser,  and  Holder  for.    (P)  Bean  and 

Ringwood 527 

Gas,  Generator  for.    (P)  Fernand  des  Essards 527 

Gas  Generator, Purifier,  and  Holder.    (P)  Smith 23u 

Gas  Generators.    (P)  Barker 721 

(P)  Campbell 790 

(P)  Godin  791 

( P)  J ordan.     From  The Morley  Acetylene  Gas  Co ."27 

(P)  Lake.    From  Hanotier  and  Hostelet 230 

(P)  Spence  and  others 72] 

Gas  Generators  and  Gasometers.    (P)  Maddock  and  Jones  790 
Gas  Generators,  Constitution  of.    (Pi  Whalley  and  Hack- 
ing    43(1 

Gas,    Incandescent  Lighting    by.     (P)    Edwards.     From 

Tuerr 901 

Gas  Lamps  and  Generators.    (P)  Dennis :,-j7 

lias,  Manufacture  of.     (Pi    P.  reire  and  others 527 

(_;as,   Means  for  Begulating  Production  of.    (P)   Gossart 

and  Chevallier 1007 

Gas,  Method  and  App.  for  Generating.    (P)  Fourchottc  ..  527 
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Aolvlellc      coll.. 

Gas, Method  and  App.  for  Prod.    (P)  TrendelandMucke  K<> 
Gas,  Method  and  Apparatus  lor  Producing  and  Burning. 

(P)   /.iinmei  man 820 

Uas,  Mi  tnod  and  Apparatus  (or  Producing  and  Purifying. 

-    Iiemidl  and  Kaufman    880 

Gaa,  Method  and  apparatus  for  Production  aud  Treatment 

of.    (P)  Oving 721 

Method   ami   Apparatus   f"r   Production   of.     (P) 

Thompson.    Prom  Chiverl 66B 

ind  System  for  Production  of.    (1')  Goodwin..  820 

Gas,  P                          I'1   Daix 527 

c.a*.  r                   f.    (P)  1  11/1  iibbon 790 

Rendering.  Inactive  inContaol  with  Certain   Metals. 

1    :          527 

Generation  and  Storage  of      P)  GaskeU  and  Gibba "21 

Generation  and  Storage  of.    (P)  Gibba ISO 

In  bw,  Report  .'ii 818 

Its  Dangers  and  their  Prevention 810 

Manufacture  of .    (P)  Lewes i» 

Method  and  Apparatus  for  Manufacture  of.    il'i  Pictet..  37 

Method  and  Apparatus  for  Purifying.    (P)   Pictel -"7 

Or  other  Bich  Gas  Method  of  Burning.    IP)  Wigham...  Sin 

Pois us  Action  of.    (Mosso  aud  Ottolenghi) 930 

Process  ami  Apparatus  for  Generating  ami   Liquefying. 

I''   Fraser 665 

I'n 'I'.-i!.-:!!  1. mi  ol  Decomp.  of.     I  Berthelot  ami  Vieille) 788 

Purification  of.    (Lunge  and  Cedercreuts.) ion; 

Regulations  in  Pans.    (T.R.)  73 

Remarks  on   Bxplosivi     Di  lomposition    of   Solutions   of. 

( Berthelot  and  Vieille  1  7ss 

Solution  of.  in  Aceb  ne.      Bothamley) 7ss 

Scoring.    (Claude  and  llcssi 524 

Treating,  prior  to  Combustion,      r    Thorp  and  Marsh..**  604 

Acid  Pulling.    1  Richard  1 786 

-Proof  Electrical   Non-conducting  Articles,   t.**nn]H»it o mi 

(Pi  ».«■ BM 

1'soil  in   Nitro-Glycerin    Manufacture,  Denitrating,    (Pi 

Kynoch  ami  Co  .  and  Cooking ...  s-jr, 

Waste,  from  Metal  Wnts,  Report  on.    (Fosbroke) B01 

Acids,  Alkuks.  ami  Salts.    (C  ass  \  11.' 13,  in.  2 

878,  7-17.  7'.'7.:M2.  L018 

Consumption  of  Organic,  bj  Teast,    (Schukow)  let' 

l'i  reign  1  '1  an  pel  i  in  in  in.  in  Canada.    (T.R.) 771 

In  Mineral  Oils,  Estimation  of  Free.    (Zalozieeki) :'.i'.:' 

In  Wine,  Estimation  of  Volatile.    (Gayon) 766 

Milling  with 13a 

Mixing  and  Conveying,  fur  Nitroglycerin  Manufacture. 

1 1'    Ky nock  ana  Co.,  and  Cookings 934 

Vessels  for  Holding.    (P)  Fnnfak 227 

Acridine  Yellow,  Oxidation  ol  Potassium  Percarbonate  I 

Base  to.      Lymn) m 

Address,  Changes  of.   8,86,182,282  it  8S8  718,784,852,960 

Presidential.    [Schnnck 586 

Iv'lmi  863 

ToManches       S               [Davis] 868 

To  Nottinghi      -                  i*Sul]ivan) '.177 

PoS             Section.    (Beilby) ^71 

Adhesive  Compounds,  Manuf.  if.     P)  Boult.  From  Higgihs  45S,  685 
Adznki  Bean,  Proteid  of  the  White  Podded.    (Osborne  and 

Campbell  I 

Aerating,  Method  of.    (P)  Hargreaves 1004 

Africa,  Classification  of  Sulphuric  Acid  in   Portuguesi     I 

(T.R.) 643 

Air   and    Gases,   Furnaces  for  Consuming  and   Deodorising. 

1P1  Smith 

And  Lime,  Puriflcal           G   sby.    (Carpenter) SIS 

Apparatus  for  Puriryini.-.     (P)  Edwards 694 

Apparatus  for  Separation  of  Oxygen  from.    (P)  Hampson.  315 
Carburetted,  for  fncai                          I   ght,  Method  and 

Apparatus  for  Producing.      P    Kahns 1007 

Carburettor,           3                  (P    Peugeot :;7 

Charging,  with  Combustible  Matter.     (P)  Denayrouze 36 

Bsl  mal  •■-  v,    _       \  Solid  Matter  in.    (Cohen) -m 

Gases  and  Vapours,  Apparatus  fir  Electrical  Treatment 

of.    (P)  Bonner,  Le  Royer,  and  Van  Hen  ham 

In  Gasworks  H    ises.1    ntamination  of,    (Drehschmidt) .  7.vj 

In  Mines,  Electric  D<  vice  for  Controlling.    1  P)  Conn 831 

Ozonised.  Apparatus  for  Production  of.    (P)  Verley 618 

Burned  iu  Lamps.  Moans  for  Heating.    (Pi  Niemi 

Albumin,  Action  of  Formaldehyde  on.    (Bach  i 259 

l.ofFormald                      undsof.    (P)  Classen  850 

Estimation  of  Commercial  Bgg-.    (Carles) 767 

Fixation  nt  Pigments  with.    1  Flintotl).... 109 

Manufacture  of.  at  Chinkiang :i-_>7 

Prep.  of.    (P)  Couip.  Parisienne  do  Couleurs  d'Aniline 736 

Albumins,  Putrefaction  of.     (Efnmerling)  llu 

Albuminoid   Matter    111    Brewings    on    Wahl    and    Windisch 

Systems.      Senius  and  Thevcnot  1 928 

Structureless,  with  Bottom  Fermentation  Yeast.    (Willi,  928, 

Albuminoids,  Action  of,  in  Producing  Lasting  "Heads"  in 

Beer.     ( Windisch  1  5S 

In  Substances  Rich  in  Starch.  Estimation  of.     l  Trvller)  ..'  264 

Of  Cows'  Milk.    (Starch) .' 627 

Albuminous  Compounds.  Manufacture  of  New.     1P1   Imrav. 

From  The  Farb.  vonn.  Meister,  Lucius,  und  Bruuing..  558 
Matter,  Treatment  of.  for  Cse  in  Manufactures  aud  Art*. 

1  P  1  Sanford 8ie 

Substances,  Preparation  of.    (P)  Finklcr 349 


i-  LGE 

Alcoh,,l.  Aldehyde  111.  Estimation  of.     1  Paul  1 gas 

\  ii'i  Water,  Distillation  ol  Dilate  Mixtures  Nicloux 

and  llaiiduerl , 

IpparatUB for Purincati fCrnae.     (P    Killing 860 

\.  1  Disinfecting  Agent.    (Epstein) '.;i 

Denaturing.    (ArachoquesneJ  .  1  g 

Denaturing.    iBarillot)    626 

lion  veil  fri.ln  (Villi  I,  .sv  and   \\  I    6H 

Estimation  of.    (Rich I' 69 

Estimation  of.  bj  the  Vaporimeter.     (Rothenbach) 642 

Ethyl,  ami  ( llycerin,  Determination  of.      Niclonx) 566 

Ethj  1.  Distill,  "i  Highly  Diluted.    1  Nicloux  and  1:  iudui  r)  1047 

Ethylic,  in  Ran  Wood  Spirit,     1  arachequetme] w,l 

From  Grain  in  the  Manuf.  of  Coal-Tar  Dyes     1  Prochazka)  223 

In  Canada.    (T.R.)  73 

In  Milk.  1  lecurrence  of.      vlTeller) 10.33 

Methyl,  Determination  of,    (Nicloux)  

Preparation  of  Ether  free  from.    1  Fritzsche) 031 

Air   In iN.  Analysis  of.     i  Harbet) 104s 

In  Spirits,  Estimation  of  the  Higher.    (Rocques  1048 

Indiiiiis.    (T.R 70S 

In  Wool  Pat,  Action  ol  Sulphuric  Acid  mi.    (VonCochen- 

hausen' 447 

Unsaturated,  Sa pom  lieal of.     (Henriques) 716 

Alcoholic  Liquids,    Lpparatns  for  Treating.       (P)  Johnson. 

From  The  Eloctric  Rectifying  i  \:a 

Preparations.  Allleriean  Drawback  on.     i.'l'.R.) 708 

Aldehyde  in  Aloohol,  Estimation  of.    I  Paul  I 265 

In  Ether,  Determination                    lis]  704 

Mi  th  »il  and  Apparatus  for  Producing  Vapours  of  Formic 

(Pi  Trillat 7.-lt 

Aldehyde  .Paraformic,  as  an  antiseptic.    Paul  and  Cow  nley)    754 

Production  of  Vapours  of  Formic.    (P)  Trillat 695,821 

Vapour,  Distributing   Formic.     (P)  La  Society  Chimique 

des  tjsines  dil  Khone 75J 

Vapours.   Formic,    Production  of.      (P)   Ellis,     FromLa 

Societe  desDsinesdu  Rh6ne jo34 

Aidehydesand  Ketones, Colour  Reactions  of.    (yon  Bitt6)....  700 

Appai-atus  for  Producing  Vapours  of.    (Pi  Fournier......  695 

Devi  lopment  with.    (Lumiereand  Si  yewetz) 259 

Manufacture  of  Aromatio.    (P)  Imray.    From  Tin-  Farb- 

werke  vormals  Meister,  Lucius,  und  Bruning :,:,s 

Synthesis  of  Aromatic.    (Gattermann  and  Koch  1 s:;j 

Mi.  Pale,  Manufacture  of .    (P)  Fraser,  aud  MaclayandCo.  ..  1032 

See  also  und*  r  Beer. 
Ales    and    Beers,   Material    for    Brewing   or   Priming.      (P) 

Valentin t 45^ 

Algse,  Fixation  of  Nitrogen  by.    1  Bouilhac) 72 

Algeria,  Phosphate  Concessions  in.     (T.R.) 7711 

Phosphates  Deposits  of.    (T'.lt.  1 ,  s  „, 

Alizarin.  Analytical  Methods  of  Manufacturing.    (Perkin)....  tti 

Alkali-Cellulose, Manufacture  of.    (P)  Cross 350 

Chlorides,    Analysis    of,    by    Means   of    the    Telephone. 

(Brdmannl  636 

Estimation  of  Caustic.    (  Lunge) .....""!!  262 

Percarbonates,    Manufacture    of.    bv    Electrolysis.      1  Pi 

Oonstam  and  Von  Hansen ." 537 

Sulphides,  Artificial  Stone  capable  0;  Resisting.    1  Heinpei 

and  Se/.ierskii 4^., 

Works.  Thirty-third  Annual  Report  on.    (Carpenter)!!!!]     c,7s 
Alkalis.    (Class  VII.)....     12,141,238,828,  139,535,610,078,737,797, 

^        ,        ,-     ,  91-'.  1015 

Action  of,  on  c  it  nil.    1  \  erley) 351 

And  Zinc,  Electrolytic  Pi                         I     Dieffenbach.'.'.'  335 
Artificial  Stone  capable  of  B                      A.    (Hempeland 

Sezierski  1 41-, 

Obtaining     Caustic,     from    Alkaline    Alnminates!     (P) 

Peniakoff s3fi 

Preparation  of  Bromides  and  I                     Snobioch) 553 

Volumetric  Estimation  of.    (Kuster) igj 

Alkaloid  from  Coffee,  A  New.       1                    E      lielmann)    .  6'jl 

From  Dioscorea  Hirsuta.      Si    uette    1037 

Retamine, A  New.    (Battandier and  Malosse) !!!!!!!  032 

Alkaloids.    (Class  XX.) 6!                  151,  461, 553, 630, 69C  - 

s-'-i    113]     ], ,31 

Action  of  Tannin  and  Gallic  Acid  on.    (DeConinck  '  639 

'1  of  Tannin  on.     (De  Coninck) "  4714 

And  their  Salts,  Estimation  of  Water  in.    (Dott) '....'.  265 

Characterisation  of.    (Vadam)  ""  f,^-, 

Determination  of.    (Farrand  Wright) .....!.!!!!!!  S6t; 

Isolated  from  a  Species  of  Jaborandi.    1  Petit  andPolo- 

novski  I 4,;  1 

Limit  of  Sensibility  of  Marine's  Reagent  to.    (Verven)..!.  567 

Alloy,  Manufacture  of  a  Metallic.     [P]   Pamacotl  616 

Manufacture  of  a  New.      P    Dui       1 

Manufacture  1  if  a  New.    ( P)  Sugg .' .'  b82 

1  if  Copier  and  Iron,  Manufacture  of.     (P)  Fiarou  ........  617 

Of  Tungsten-Iron.    (Norton) .,  444 

Alii iys.  Aluminium '/"  244 

Analysis  of  Aluminium,     [Jean) !!!.'.'!!!!  354 

Assay  of  Nickel-Copper.    (Riche)  !"."."  937 

Chromium,  Manufacture  of.    (Pi  Street '.  .  '  616 

Composition  of  New.    (P)  Van  Wart,  Popp,  and  Bradley .  616 

Constitution  of  Metallic.    (Charm)  '  613 

Containing  Zinc,  Freezing-Point  Curves  of.      lie  .■  ckand 

Neville) " 33^ 

Electrical  Coating  of  Metals  with.     (P)  Snyder 545 

Electro-Deposition  of.     (Pi  Webb  and  Thorns .,'.  447 

Electrolytic  Preparation  of.     (Walter) bjo 

Manufacture  of.    (P)  Hadfield .,  9ig 

Manufacture  of.    ( P)  Street , 
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Alloys— 

per.     HP    Bull ■■■,■■,• Si 

ic.  Extraction  of.  b                    i   ,t.    UV  Aschcn.iann    446 
lamination  oL    (Stead) -'"'•  -•"-'• ;'"'_' 

lifacture  of.    (PJ  Hadti.Id ... . 

Obtainment  of .  bj  Elect                                            ■■■■■••  «? 

!■    Pearson  and  Bott...  335 

uminium.  Production  of     (P)  Van  Wart  and  others.  ,91 

( >[  Cadn  iura  with  Silver  and  Copper.    (Senderens  i 146 

Of  Iron.    1P1  Hadfield ■ +JJ 

-      I.  Production  of.    (P)  Placet l« 

Of  Magnesium.  Manufacture  of.      P)   Le  Rodotte loa 

th  MolvlnU'iiuin  and  Chromium l« 

i.    IP    FulUrton  and  King-Chureli 844 

■     Vautin ;  - 

Production  of  Bronze.    (Pi  Hull «J 

•  ■•■. Jr. 

Osmond)  .......................    ju 

Solubility  ol  Platinum-Silver,  in  Nitric  Acid.  (Spiller) . . .  539 
x  K  Solid.    (H   vcoek  and  Nevdie) —    539 

Aloes,  Separation  of  Aloin  from.    (Schafer) 554 

■  < ■''' 

Uumini  "■     t'r;.R->  •; ,\l\ 

Speed  ol  Deduct  i(  m  of  Ferric,  by  Migar.    (Long) I0o2 

Alumina,  Bsthnation  of,  in  Mineral  Phosphates.    (Lindet)....    828 

In  Lnuestones.  Estimation  of.    (DePaepel 103 

In  Phosphates  and  Superphosphates,  Estimation  of.    (\  on 

Gruuer)  ^* 

Obtaining,  from  Barium  Alumiuate.    (P)  Peniakoff 536 

Production  of.    ( P)  Peniakoff 240 

Synthesis  of  Crystalline.    (Loycr) 367 

Aluminatcs.  Obtaining  Caustic  Alkalis   from   Alkaline.    (P) 

PeniakofS °"t' 

Aluminium.  Action   of  Carbon    Monoxide  and    Dioxide  on. 

I  ( Hint?,  and  Masson) 214 

Uloya       '44 

Allov's' Manufacture  of.     (P)  Pearson  and  Bott 355 

Alloys,  Production  of.    iP)  Van  'Wart  and  others 806 

indlron,  Separation  of,  by  Sodium  Peroxide.    (Glaser)  . .    936 

And  its  xlloys,  Analysis  of.    (Jean)  359 

^,i,,  Manufacture  of  Rods  and  Tubes  from.    (P) 

Brown '*5 

Vml  -    deringof.    (P)  Barnes  and  Campbell...    335 

V  d  Sodium,  Double  Chloride  of,  Manufacture  of.    (P) 

Compagnie  <  ;•  n-i-ile  L'Alumine 738 

Ua  O  nductorof  Electricity.    (T.R.) 73 

Behaviour  of,  towards  Ammonium  Compounds.  (Goettig)  46 
Binarv  Compounds  and  their  Reduction.  (BlacVrcore ! . . .  219 
Brazing.    (P)  Griffith,  jnn.    Fi  ind  lvmplen..  1020 

jjr,,;  Danger  of   Explosion   and    lire  from. 

551 

BronzeColours,  Dangerof  Explosion  and  Fire  from.    (T.R.)  1053 

Bronze.  Use  of.    ( Waldo) -tit 

Browning.     (Gottnr  i 53$ 

Chloride,  Absorption  of.  by  W  ool  and  Cotton.    (  Breinl  and 

Hanofsky  l 736 

ride.  Preparation  of.    (Escales) 610 

Electrical  Conductivity  of.    (Richards  and  Thomson)  ....    337 

In  Glass-making.    (Appert) 43 

Ir.cp-:-  t.i:     Resistance     of.      (P)    Griffith,     jun.      From 

idKemplen 1020 

Mine    iP  «■  Production  of 48 

Niln  le,  Preparation  and  Properties  of.     (Frauck) 474 

Output  of  the  World.    [T.R.) 644 

Phosphate  from  Croud  Connetable, Manuring  Experiments 

with.     (Andouard) CS7 
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"  Cap  Composition."  Analysis  of.     i  Jones  and  WiUeox) 67 

Cape  Colony,  Customs  Tariff  of.    (T.R.)  769 

Capsicum.  Active  Principle  of.     (Morbitz)  1037 

Caramel,  Difference  between  Coal-Tar  Colours  and.     (d'Aguiar 

and  da  Silva) - /;.;'' 

InWines,  Distinguishing  Coal-Tar  Colours  from,  id  Aguiar 

and  da  Silva) ..........    563 

Mistaking    Coal  Tar    Colours     for,   in    Mine   Colouring. 

(Magalhaes] 156 

Carbide  in  Steel.     (Mylius,  Foerster  and  Schoene) ;    145,540 

Carbides,  Apparatus  for  obtaining.    (Pi  Maxim 338 

Of  the  Earth  Metals,  tc.     iPi  Bullier 60o 

Process  for  Agglomeration  of.     (P)  de  Sales «1 

Carbohydrate,  A  Sew  :  Caroubin.    (Effront  (..... 749 

Constituents  of  the  Barley  Plant,  The  Chemistry  of  the. 

(Cross  and  Bevan) 258 

Hydrolysis,  Thermo-Chemistry  of.    (Brown  and  Pickering)  624 
Carbohydrates.  Cellulose,  in  Vegetable  Bodies,  Separation  of. 

(Hoffmeistei  i J*J 

Identification  of     (Sjollema). .. 1044 

In   icid-hydrolysed  Starch  Products,  Estimation  of  Total. 

(Rolfe'and  Faxon) 1048 

In  Foodstuffis,  I  it-termination  of .    (Stone) 703 

■Of  the  Cereal  Straws.     (Cross,  Bevan,  and  Smith) 691 

Soluble,  as  Indicators  of  Forcing  of  Malt.     (Bnant)  692 

I  ielding,  in  Peat.    (  Von  Feilitzen  and  Tollens)  1030 
Thermal  Phenomena  attending  Change  of  Rotatory  Power 

of.    (Brown  and  Pickering ) 624 

Carbolinemn  in  Nicaragua.    (T.R.)   643 

Carbon  and  Iron.  Experiments  en.     (Saniter) 801 

\nd  Xitrozen  in  Organic  Compounds,  Estim.  of.     (Fntscli)      .1 
Bisulphide.  Estimation  of.  in  Alcohol.     (Schmitz-Dumont)     829 

Dioxide  and  Hydrogen.  Production  of.    (P)  Thomson 664 

Electro  Chemical  Equivalent  of.    (Coebn) 683 

Extraction  of,  from  Smoke.     (P)  Ward 902 

Hardening-   and  Carbide-,   in    Steel,    Determination   of. 

I J  uptner  and  Jonstorff  I 561 

Monoxide  and  Dioxide,  Action  of.  on  Aluminium.     (Guntz 

and  Hasson) 2(1 

I  runsparencv  of  Glowing,  in  Flame.    (Teclu) 1005 

Relation  of  Ironto.at  High  Temperature.     I  Royston)...    541 
Tetn  Estimation    of     Carbon    Bisulphide    in. 

uti 829 

Tetrachloride.  Purif.  of  Commercial.    (Schmitz-Dumont).    829 

Tetrachloride,  Soap  made  with.    (Aitheira) 50 

Tetrad  S   lution  of  Chlorine.    (Darzens) 466 

Treatment  of,  in  Blectro-Processes.    (P)  Coebn 145 

Carbon-  with  Fused  Metallic  Oxide,  for  Electric  Batteries.  (P) 

KJrkpatrick-Picard 744 

Carbonates  Volumetric  Estimation  of  Alkaline.    (Kuster)  ...    163 

Carbonic  Acid,  Corrosion  of  Iron  by  Water  containing.  (  Petit)    128 

^c;,  laud  Apparatus  tor  Manufacture  of,    (!') 

Thomson -'to 

Acid  Gia,  Obtaituuent  of.     (P)  Taylor 141 

\cid  Gas.  Purification  of.     (P)  Delsemme 230 

sea   Apparatus  for  Estimating.    (P)  Craig 65 

Icid.  Obtaining,  from  Gaseous  Mixtures,    (Pi  Ravdt jis 

ess  and  Apparatus  for  Purifying.    (P)Qurin...    70S 
Acid.  Removal  of,  from  Ammoniacal  Liquor.    (P)  Feld- 

niaiin 611 

Oxide  A  Reaction  of.    (Mermct) 561 

l  nrlcnwrig  Combustibles.     (  P)   Bajg-h  and  Graepel 902 

Carborundum.    Development  of,  at   Niagara    Falls.      (Fitz- 
gerald)       ?4S 

Manufacture  and  Properties  of.     (Kohll) 863 

Carboys,   Protecting-Bnvelopes    for.    (P)  Lake.    From  Spa- 

ciani 719 

Carburine  as  an  Enricher  of  Coal-Gas.    ( Davis) 603 

Cardamom  Oil 1036 

Oil,  Bengal 557 


PiOB 

Cardboard,  Superficially  Coloured.    ( P)  Voigt 753 

Carding  Cloths, Material  Suitable  for.    (P)  Oliver 532 

Carolina,  South,  Reduction  in  Royalties  on    Phosphates  in. 

(T.R.) 3Ti 

Caroubin:  A  New  Carbohydrate.     I  Effront) 749 

Caroubinase :  A  New  Hydrolytic  Enzyme.    (Effront) 817 

Caroubinose.     (Effront) ~1!' 

Carvacrol,  Determination  of.    (Kremers) 56S 

Caseinogen,  Separ.  of,  from  Separated  Milk.    (P)  Higgins....    752 

Casks  for  Wines  and  Spirits,  Seasoning.  (P)  Ivison  59 

Method  and  Apparatus  for  Seasoning.     (P)  Gillies 1032 

Purification  of  I'sed,     ( P)  Engledue  and  Yarnold 694 

Cassia  Oil,  Analysis  of.    (Braithwai(e) 1037 

Castor  Oil,  Chemistry  of.    (Meyer) 638 

Oil,  Notes  on.    (Meyer) 684 

Catechu,  Variet  ies  of 1026 

Cathode,  Mercury,  for  Electrolyser.     (P)   Rhodin 715 

Rays.  Modification  of  Salts  by  Action  of.     (Abegg) 919 

Cathodes,  Plumbago.  Manufacture  of.     (P|  Julien 102S 

Tapered.    (P)  Wise.    From  Aluminium  Industrie  Action 

Gesellschaft '*•' 

Cattle  Food,  Manuf.  of  Artificial.    (P)  Sorensen  and  Heyman    457 
Caustic  Potash  and  Soda,  Purified  by  Alcohol.     (Murmann)...    737 

Cedar- Wood,  Essence  of.     (Eousset)  555 

Ceilings.  Material  for.     (P)  Kraner 442 

Celery  Oil,  Constitution  of  Odoriferous  Constituents  of.    (Cia- 

mician  and  Silber)  897 

Oil,  High-boiling  Constituents  of.     (Ciamician  and  Silber).    462 
Cell,  Efficiency  of  an  Electrolytic.    (Hurlerand  Zahorski) . . . .      97 
Cells  for  Batteries.    See  under  Batteries. 
Cellular  Substances,  Process  and  Apparatus  for  Treating.    (P) 

Bretoneau  and  Xodon 807 

Celulloid,  Manufacture  of  I' ninflamrnable.    (P)Asselot 151 

Substitute  for.    (P)  Cadoret 449 

Cellulose,  Alcohol  Derived  from 58 

And  Wood-Pulp  Industry  of  Norway.     (T.R.) 1053 

Boilers,  Construction  of.    (P)  Kellner 696 

Carbohydrates  in  Vegetable  Bodies.  Separation  of.      ( Hoff- 

meister) 9  to 

Production  of,  in  Sweden.    (T.R.) 648 

Products,  Manufacture  of 552 

Cement,  Addition  of  Blast-Furnace  Slog  treated  with  Nitric 

Acid,  to  Hydraulic.    (Elbers)  680 

Admixtures,  Report  of  London  Chamber  of  Commerce  on    800 

Adulteration  of  Portland.     (Stanger  and  Blount ) 853 

Apparatus  for  Measuring  and  Mixing.  (P)  Alexander. . .  1(105 
Blast-Furnace  Slag  as  an  Addition  to  Hydraulic.  (Elbers)  915 
Blast-Furnace  Slag,  Manur.  and  Properties  of.    (Elbers)..  1016 

English,  in  the  Transvaal.     (T.R.) 571 

For  Making  Pipe  and  other  Joints.    (P)  Thompson 1017 

From  Blast-Furnace  Slag,  Manufacture  of.    (P)  La  Societe 

Metallurgique  de  Champignenlles 1017 

Furnaces  for.    (P)  Stein 332 

Improvement  in  Portland,  by  Admixtures.    (Erdmenger)       44 

Kilns  for  Burning.     ( P)  West  and  Jenkins 443 

-Making  Materials,  Apparatus  for  Burning.     (P)  Taylor  . .     144 

Manufacture  of.    (P)  Robinson  and  Brookfield 443 

Manufacture  of.    (P)  Turner 241 

Means  for  Drying.    (P)  Hardinghnm.    From  Cummer. . .    800 

Mixtures  for  Marble-like  Stucco  work.    (P)  Iloeft 241 

Or  Readily-fusible  Composition.    (P)  Smith 331 

Pulverising  Substances  for  Manufacture  of.    (P)  Hunter.    916 

Quick-setting  Resistent 442 

Testing  Slag,  bv  the  Austrian  Method 241 

Treating   Articles   of.    (P)   Boult.    From   Tortorici    and 

Grasso 538 

Water  Pipes  for  Dyeworks 613 

Cements.    (Class  IX.) +1, 144,  240, 330,  442,  538.  612,  880,  73s. 

son,  915,  1016 

Action  of  Sea  Water  on  Hydraulic.    (Michaelis) 915 

Constitution  of  Hydraulic.     ( Newberry) 887 

For  Resisting  Acids,  Heat,  &c.    (P)  Rombach  and  Res- 

tieaux) 739 

Hardeningof.    (Candlot) 44 

Manufacture  of  Agglutinant.     (P)  Mills.    From  La  Grani- 

tine  Societe  .Anonyme 739 

Ceramic  Masses,  Production  of.    (P)  Schirm  and  Lessing 612 

Ceramics,  Manufacture  of  Enamelled.    (P)  de  Wit 6S0 

Cerasin  Industry,  Notes  on  the.    ( Lach) 1023 

Ceretic  Acid  and  Caryl  Alcohol.    (Henriques) 810 

Cerium  Oxide,  Preparation  of.    ( Moissan) 696 

Oxide,  Purification  of.    ( Wyrouboff  and  Verneuil) 696 

Preparation  of.     ( Boudouard) 1035 

Purification  of.    (Wyrouboff  and  Verneuil)    822 

Ceryl  Alcohol  and  Ceretic  Acid.    ( Henriques) 810 

Chalk.  Apparatus  for  Burning.    (P)  Taylor 144 

Dimorphism  of  Precipitated.    (Adler) 767 

Treating  Articles  or.      (P)    Boult.    From   Tortorici   and 

Grasso 538 

Chamber  Addition  to  Blast  Furnaces.    (P)  Hutchinson 245 

Chambers  for    Combustion   of   Gases,  Construction  of.    (P) 

Hartmaun 43] 

Champaca  Oil 557 

Changes  of  Address 2  86, 182,  282,  384,  491.  584.  658, 718, 

784,  852,  960 
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Charcoal,  Action  of  Chlorine  and  Btai a  Glowing.    (Xau- 

nitinn  Mid  Hudrord  ' I  W 

suinial,  Revivifying.    (P)  Wetter.     Prom Weinrioh 7.".o 

Puel  Blocks,  Manufacture  of.    (P)  Kata 23] 

Peat,  Method  and App.ror  Production  of.    (P)  Zohrab  ...  1006 
Peat,  Production  or,  by  Blectric  Current.    (P)  Jensen. 

i  ram  Jebsen 746 

Welnrlch    Process  for  Revivification    ol   animal.    (New- 



Charring Combustibles.    (P)  Basch  and  Greene! 908 

Cheese,  Detection of Hargarin in.    (Bremer) 700 

iii. .ii  of  Nitrogen  in.    (vac  Ketel  and  Antusch)  ....  368 

Manufacture  of.    (Pj  Backhaus  and  Schach 457 

Preaenceof  Heavy  Metals  in.    (Allen  and  Coi    7."  l 

ltdonine,  Constitution  of.    (Tyrer) B96 

I       Chemleal  Imports  into  France.    (T.B.)  "-t:, 

[ndustrj  in  Russia,  Rise  of.    (T.R.) 73 

Industry  in  the  Transvaal.      I'.lt.i  812 

Prepa  is,  Specti    trophic  Analysis  of.    (Hartley  and 

aage)  243 

Products.  Importation  of,  by  Portugal.    (T.B.) 646 

Products,  Mexican  Imports  of.     iT.K.i s:;s 

Profit*  at  Germany-    (T.B.) 645 

Trade  in  Tunis.    (T.B.)  70s 

Works  in  Sweden.    (T.R.)  B42 

Chemicals  Imported  hy  Japan.    (T.R.) 9  is 

In  Morocco.    (T.R.) 838 

Cheniistrv  of   Poods,  Sanitary  Chemistry,  and   Disinfectants. 

tCla>s  \\  111.' 59,  168,  :;i'.>,  456,  550,  637,  694,  751,  819, 

929,  1032 

The  Teaching  of 169 

The  Teaching  of.     [l.ung.  i  570 

The  Teaching  of.  in  K\ei         Schools.    (Gladstone) 570 

The  Teaching  of  Pure.    (Witt) ".7n 

Chicle,  Exports  of,  from  Mexico.    (T.B.)  838 

Chili,  Nitrate  Industry  of.    il'.K.  772 

Nitrate  Industry  of.    (Herrman.)    (T.B.) 841 

Sodium  Nitrate,  Injurious  Effect  of.     (Stutter) 342 

Cliimnoys  for  Beating  Air,  Concentric.    (P)  Niemeyer 37 

Incandescent  Glass.    (P)  Wilsmore.    From  Little 37 

China,  Cultivation  of  Star  Anise  and  Instillation  of  Oi!  from..  1036 

Deposits  of  Quicksilver  in.    (T.B.) 948 

Grass,  Treatment  of.    (P)  Prun 7% 

Manufacture  ol  Limoges 799 

Production  of  Camphor  in.    (T.R.i  :t7  v 

Production  of  Permanent  Photographs  on.    (P)  Slater....  825 

Vegetable  Tallow  of.    (de  Negri  and  Sburlati) .339 

Chinese  Oil  Tree 684 

Chinkiang,  Manufacture  of  Albumin  at 327 

Chloral,  Decomposition  of, by  Aqueous  Potash.     (Desgres)  ...  1035 

»          Derivatives  of  Hexamethylenetetramine.    (PI  Lederer —  1039 
Hydrate,  Reaction  with  Ammonium  Sulphide.    (Lesfnsky 

"  and  Qundlich ) 705 

Industrial  Preparation  of.     iTrillat) 353 

Chlorate,  Conversion  of  Hypochlorite  into.    (Bhaduri) 440 

Chloride  of  Lime.    -SYe  under  Lime  and  Bleaching  Powder. 
Solutions,   Preparation   of   Electrolysed.     (P)   Hermite, 

Patcrson,  and  Cooper 142 

Chlorides,  Electrolytic  Separation  of  Nickel  from  Solutions  of. 

Foerster) 808 

Treatment  of  Metallic.     (PI  Turner 914 

Chlorination.  Method  of,  by  Aid  of  Salts  of  Manganese.     ( Vil- 

liers) 832 

Chlorine  and  Bromine.  Separation  and  Estimation  of.    (Ban- 

bigny  and  Kuals) 635 

And  Sti-am.  Action  of  Mixture  of,  on  Glowing  Charcoal. 

Naumann  and  Mudford  1  440 

And  WaterGlass,  Production  of.     (P)Propfe fill 

And  Zinc,  Production  of.      P    Qoepfner 1015 

Carbon  Tetrachloride  Solution  of.     (Darrens) 406 

Derivatives  of  Toluene,  Manufacture  of.    (P)  La  Societe' 

Chin  mine  des  Cables  du  Rhone 1030 

Gas,  Means  lor  Effecting  Absorption  of.     (P)  Clarke  and 

l  sited  Ukali  Co.,  Ltd 798 

lias.  Pumping  App.  for.    (P)  Jensen.    From  Cappelen 913 

Preparation  of,  by  Mond's  Process.     1  Lunge  and  Hannier)  440 

Production  of,  bj  Blectrolysis.    (P)  Outhenin-Chalandre .  146 
Treating  Bleach  to  Prevent  Loss  of  Active.    (P)  Johnson. 

From  Chemische  Fabrik  Elektron 737 

Treatment  of  Zinc  Ores  in  Production  of.    ( P)  Brewer 742 

Water.  Preparation  of.    (Griggi) 56!' 

Chloroform.  Analysis  of.     1  Belial  and  Francois  1 566 

on  of.  by  Aqueous  Potash.     (Desgrez) 1035 

ronaphthalenedisulphonic  Acids.  Conversion  of.  into  Di- 
enloronaphthalenesulphonic  Acids.    (Armstrong  and 

Wynne) C72 

Chocolate,  Detection  of  Earth-nuts  in.     (Bilteryst) 567,937 

Determination  of  Sugar  in.     (Pellet) 17  t 

Determination  of  Theobromine  in.     (Maupy) 641 

Cholera  Bacilli,  Behaviour  of  Chrysoidine  towards.    (Blach- 

slellli 168 

Cholesterin  Brom                      :) 619 

In  Fats,  Detection  of.    (Forster  and  Biechelmann) 505 

Chroinate  Process  of  Tanning.     (Jean) 340 

Chromates.  Double.    (Zeheuter) 536 


I'A'.I. 

Chrome  Mordant,  \  tfew,    I  Lmend)  

Siiis.  M.i  hods  of  Analysis  of.    1  Procter  I sia 

ige,  Cheap.    (Procter) 1.12 

lie  Iron,  I  tecurrence  of,  In  Canada.    (T.B.  I  Glenn 172 

Chromium  Uloyins  Uetalswith.    (P)  Place! -17 

.mi  nolybacnura,  Mloys  of  Stoel  with 1  to 

Itomic  Weight  of,     (Clarke) 642 

Determination  of,  in  Ferrochrome  and  Chromium  Steel. 

Spoiler  and    I  lien  uer  1 ;u;,, 

Electro-Metallurgical  Method  of  Obtaining.  >  ischfirmann)  '.'22 

Pusing  and  Alloying  of.    (P)  sireet ggg 

Mordant  forCotton.    (Knecht) S84 

Mordanting  Wool  with.    (Last)  909 

Steel,  Detenu,  of  Chromium  in.    (Spoiler  and  Brenner)  ..  360 
Chrysoidine,  Behaviour  ot  towards  Cholera   Bacilli.    (Blach- 

-lelll) 168 

Cider,  Salicylic  Acid  and  Calcium  Snlphiteas  Presei  vatives  of. 

Km  ley  and  Palmer) 817 

Cinchona  Plantations  of  India,    (T.R.)  919 

Plants,  Beneficial  F.tiocts  of  Manurim' on.     [Hooper) 72 

Cinchonine,  Transformations  of,  by  Acids.    (Sknuip) 1132 

I  1  nu;i nne  And.  Kvt  ruction  of.  from  Slorav.     (Claassen) 932 

Aldehyde,  Production  of.    (P)  Johnson.    Prom  Boehringer 

and  Sohue 403 

Action  of  Alkalis  on.    (Verley) 351 

Citric  Acid,  Colour  Beactions  yielded  by.    (Pifierua)  301 

Acid,  Manufacture  of.    (T.S.)  842 

Aeel.  Preparation  of.  by  Fermentation 535 

\.  id,  Synthesis  of.    (Laorenoe) 351 

Citronella,  Commercial  Oil  of.    (TJmney  and  Swintou  i 757 

(  11  ronellal,  Artitieial  Pulegone  from.    (Tieraann  and  Schmidt)  257 

Civet,  Commercial.    (Braithwaite) 256 

Clay,  Drying  Liquid.    (P)  Hardingham.    From  Cummer 800 

For  Bricks,   Increase   of   Content  in    Sulphates   during 

Firing.    (Gunther) 45 

For  Glass  Pots  and  Trough  Furnaces.   (Soger  and  Cramer)  3211 

days.     (Class  IX.) 44,144,240,330,442,533,612,680,738,800, 

IU5.  1010 

Classification  of  the  Acid.    (Kosmann) 240 

Cleansing  Composition.  Manufacture  of  a.    (  I'i  M  Uler 546 

Disinfecting  and  Deodorising  Mixture,    (p)  Hanlon 45:» 

Clevite  found  in  Norway 30s 

Cloth  or  Felt.  Dyeing.    1 P)  Brownlow  and  StansQeld 42 

Woollen,  Uneven  Dyeing  of,  after  Carbonising,    (Schimke)  796 

Clove  Oil 557 

Oil,  Investigation  of.     ( Erdmann)  1050 

Cloves  in  France.    (T.R.) 841 

Coal  Ash.  Relation  between  Comp.  and  Fusibility  of.     (  Prost).  900 

Brown,  and  Lignite  Coke.  Manufacture  of.    ( P)  Nagy  ....  4.32 

( 'uintK'tition  of  English  with  Foreign.     (T.R.) '. 1054 

-IUist  and  Breeze.  Grate  for  Burning.     (Kudlicz) 661 

-Dust  Fuel.     (Schneider)    523 

-Gas.     .See  uti'lev  Gas. 

In  the  Pus-del  alius.     (T.R.)  57.3 

Manufacture  of  Fuel  Blocks  from  Waste.    (P'  Jumeau...  130 

Mines  Explosives  Order,  1897.    (T.R.) 835 

Obtaining  Gas  from.    (P)  Meikle 526 

Production  of  Artificial,  from  Peat.    (Gluckauf) 129 

Production  of  Spain  in  1890.    (T.R.) 372 

Supposed  Discovery  of,  at  Ontario.    (MeChurles)  35 

-Tar  Bases.     (Aniens) 131 

-Tar  Dyestuffs  for  Colouring  Foods,  Effect  of,  on  Digestion. 

(Weber) 158 

Valuation  of,  for  Coking  Purposes.     (Stock) 304 

Coating  and  Insulating  Materials,  Prep.  of.    (P)  Haloing  ....  1038 

Cobalt  and  Iron,  Separation  of  Nickel  from.    (Piheruat 638 

And  Nickel,  Separation  of,  from  Iron.    (Ducru) 937 

And  Nickel.  Sulphides  of.    (Chesneau) 147 

And  Zinc,  Electrolytic  Separation  of.    (Waller! 104S 

Separation  of,  from  Aluminium.     (PinerOa) 638 

Coco,  Production  of,  in  Peru.     (T.R.) 84o 

Cocaine.  Eucaine  B  a  Substitute  for.     (Silex)    631 

Holocaine  a  Substitute  for.    dauber) 632 

Production  of,  in  Peru.    (T.R.) 840 

Cochineal  Dyestuffs.    (Liebermaun  and  Voswinckel) 7*.'i 

Oxidation  of.     ( Liebermann  and  Vosu  inckel) 17 1 

Cocoa  Butter,  Iodine  Numberof.    (Holde) 363 

Husks.  Method  of  Preparing  Extract  of.    (P)  Christensen 

and  Hamann 752 

Or  Copra  Oil,  Edible  Fat  from.    (P)  Ruiliii 50 

Preparations.  Determ.  of  Theobromine  in.     (  Kminger) 71 

Theobromine  in,  Determination  of.    (Maupy  1 641 

Codeine  and  Morphine,  A  Solvent  which  Permits  Separation 

of.    (Fouquet) 159 

Production  of.    (P)  Farbenfabrikeii  vormals  P.  Baver  and 

Co 933 

Ccemlignone  Dyestuffs.    (Liebermann  and  Flatau) 233 

Coffee.  Alkaloid  from.    (Forster  and  Biechelmann  1 631 

Adulterations  Produced  in.  on  Roasting.    (Juckenack  and 

Hllsrerl 

Apparatus  lor  Manuf.  of  Liquid  Extracts  of.    I  Pi  Duke  . .  752 
Beans,  Determination  of  Weight  of  Caramel  on,   (Presenilis 

and  Grunhut  I  478 

Determination  of  Caffeine  in.    (Tassilly  1 s:i 
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Gas      utilising.. ••■•■■• 950 

LOven  Plant,  l  he  Nort  bberg.    (I.E.) ™j 

Orel              '■   ; 381 
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BtS    'V  In.n.,v.    FromBrunck 

ing  and  Ana  ysis  of.     Stock) J  ,'  , 

rransport.    (P)  MacKinnon 130 

Cok, .          .    .       Composition  and  Calorific  Value  of  some.  ^ 

(Bunte) ■• • " 

Coking  Combustibles.    (P)  Baseband  Graepel 90- 

Cold  UrStor^Visit  to  Manchester  Corporation •■'• 

ipparatusfoi Producing.    (P)  Douanc 316 

Chloride  Emulsion.  Preparation  of.    (Teane) M 

Ma*t.  for  Positives      I  Bcneke) ....... •  »59 

,    .  ■      Manufacture  of  Solutions  of.      (P)  Bronncrt 

■    &nd  Schlumberger 3SS 

.fc^X-Sof^oiubk-YPJMifls-:    £ 

lypeFrocess,  improvement  of,    (Class™) 560 

Colombia.  Deposits  of  Sodium  Nitrate  in.    (Zarachnsti) 2 

Colonies,  Foreign  Competition  in  the.    (T.B.) 838 

Colour  Photographs,  Production  of.      Tnieman  Wood) -U 

Eeacttons  yielded  bj  I  fcgainc  Acids.    (F.uerua) 361 

Washes,  Preparation  of.    (Pi  Hall ls 

Colon,,,,,  Matters  and  Dyes.    (CtalYJ,  .. •••  ■■  ;  ^""ft 

CoLOUBISG  Matters  ash  Dyes,  Various :- 

-x™;!;:;:::;aXa.,  "FrUa^and^odzinsku::::  79s 

\    "'intobinufaeture  of.    (P).  Ellis.    From  La  Soeiete 

580 

,,'  ictionof Bases pn.    (Fischer and Giesen) ..  1010 

ApMafranon  .  Aetiou  of  Phosphoric  Chlor.de  on.    (Fischer  ^ 


,ues  des  Usines  du  Rh&ne 25 

Inthrauilic  Acid.  Derivatives  of.  I  Kiipc) 
,  Action  .>f  Buses  on.  (riser, 
.  Action  of  Phosphoric  Chloride  on.    (Fischer 

Azbnh?mHBales;itelattony  of!  to  the  "Saitenines." '  '(Fiso'her    ^ 

T^.n/!'nlan.Y\r'.n:Lr.n'ucPhennls,  Action  of  Acid  Cliioridcs 

on      ( N.ticki  and  Stoeber) '■'- 

1'ivnrirck  Brown,  Constitution  of.    (Mbhlauand  Meyer)..    906 
S  Brown!  Constitution  of.    [Tauber  and  Walder) :    905 

BUin  Si  paration  of.     (Zwick) ;■:■■■  10u 

Chloronaphthalenedisulphonic  Acids.  Conversion  of,  into 
enesnlphomc  Acids.  (Armstrong  and 

Wynne]  

Colour  Bases  ol  the  Triphenylmethane  Series,  Constitution 

,,[     (Weil) 13 

Colouring  Matters.  Azo.     (Pi  Lo.instoin  ...........     531 

a   Blues  and   Blacks.      (P)  bhilhto.    From 

and  C G'D 

.Hon  Browns  and  Reds.    (P)  Levinstein 39 

i ,  .  .  ■    in,  ing  Cotton  Blacks     I  P)  Abel.    From 

i Usctiaftfur  Anilin Fabrikation l» 

v  ,   \       ■     Blue,   and   lirown.   Production   of.    (P) 

,ers 90! 

jjasV    D     so,    Mtannfactm f.     iPi    imray.     Irom 

Parbwerke  vormals  Meister,  Lucius,  and  Bruning...    735 
Mordant  Dyeing.    (P)  Abel.    From  The  Actien 

schaft  fni'  Anilin  Fabrikation ".'!■"• 

of.   il'i  Pitt.   From Cossella and  Co.    784 

nd  Black,  Production  of .    (P)   Levinstein 608 

Blue  Basic,  Manufacture  of.     (P)  Head  Holliday  and 

Sons,  and  Dean ■  ■    "'::i1 

gjue  ,,    Substituted    Fluorescefm  s.        i 

[inray.     From   The    Parbwerke   vormals    Meistcr, 

Luciu  Bi     ling ■  ■ :---    13G 

I  P)   Imray.     Iron,  I  he  Society 

1  ••;;,•■•,■,■■■,•■,',",,';•■   137 

Brown  and  Black,  Production  of.    (1)  ReadHol 

ion 

Dinitroci         ;'    ducti  n  of,    (P)    Pitt. 

la  and  Co. •■   1012 

.  from    Dinitronaphthalencs.      I  I 

i •     Badische  Inilin i  Soda]  abi  •      iS2 

Mi  thy]   lodid     on.    (Bosei 

182 

lived  on  Nineteen  Metallic  Mordants.    (Scheurer  and 

|.r  M1  ,'v  i;  ..  ,  i  h    i  i.i.      ]     i.     oefc  in  .  lit 

From    i  tive8'   Manuf.  of.    I  P]    Ibel. 

Ihc  Actien  Gesellschaf I  fflrAnilln  Fabrikation    233 
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Coloukisi.  Matters  ,»t>  Dyes,  v.ntious 
Coloucing  Matters—  coat. 

From  Benzidine  Sulpho  Acids.  Manufacture  of.    (P) 

Imray.    From  Petersen  and  Co.  ...... — ■•    437 

From  'p„,aa„ndu-al|.lia-„a|ihihnl    Derivatives.     (PI    ^ 

Witt ,••,;• 

Gallooyanine  Blue.    (P)Clausand  Uec. ....... 

Greenish-Blue,  ol  the   .Malachite  Green  Series. 

Shillito.    From  Geigy  and  Co.  •■.■■••• ■• 137 

Malachite  Green,  Action  of  Methyl  Iodide  on.     (Kosen- 

stiehl]  132 

Methylene  Blue,  Action  of  Methyl  Iodide  on.    (Rosen- 

stiehl)      lsi 

Of  the  Bosinduline  Series.    (P)  Abel.    Prom  Actien 

Gesellschaft  fur  Anilin  Fabrikation 436 

Of  thcTriplienvlmethaneliroup.  \  tolet  and  Blue.    (P) 
Hey*.     From  The  Chemical  Works,  formerly  sandoz, 

1'>;1^,.1 231 

Of  the  Triphenybncthane  Series.    (P)  Ville... ........    532 

Of  Type  of  Magenta  and  Malachite  Oreen.  bednction 

of. '  (Prud'hoinme) • • •  •  •  ••••••' " "    ''' ' 

Polvazo   Brown  to   Black,  Production  of.    (P)  Heys. 

From  The  Cliemisohe  Fahrik  vormals  Sandoz... 325 

Preparing  Solutions  of.  for  Dyeing.     (P)  Clark.    From 

Boehrineer  and  S. .aline 6's 

Red  Basic,  Production  of.     (P)  Levinstein 7»o 

Red,  of  the  Triphenvlniethanc  Uionp,  Production  of. 

(P)  Ville •  • /,•: i37. 

Red,  Production  of.    (P)  Shillito.    From  Geigy  , ......    6,6 

Substantive  Trisazo,    Blues   and    Blacks.      (P)    {leys. 

from  The  Chemical  Works,  formerly  Sandoz,  Basel.    2.11 
Sulphuretted,  Black  and  Brown,  Manuf.  of.   (P)  \idal    137 

Vegetable,  from  Annani.     (  Piequet  I :iSi 

Violet-blue,  from  Dinitronaphthalene.      (P)  Johnson. 

From  The  Badische  Auilin  and  Soda  Fahrik 436 

Yellow  and  Brown.  Manufacture  of .    (P)  Levinstein..    530 

Cotton  Black,  Production  of.    I P I  Vidal COS 

Cotton  Blacks.     I  Pi  Levinstein •  •  • .  •  ■  •  •  •  •  •  •  ■    >■•* 

Cotton  Greys  and  Blacks,  Production  of.    (Pi  Ashworth..    907 
Cotton  Grevs.  Browns,  and  Blacks.      (P)  Read  Holliday 

and  Son's,  and  Turner •  •  •  •  ■  ■  •  •  •  •  ■  •  •    530 

Cotton  Violets    and    Blues.    Manufacture  of.    (P)  Lake. 

From  Fsrbwerk  Muhlheim ■■"■» 32o 

Cotton  Yellow-OranL-e.  Prod.  of.    (l'i  Green  and  Wahl ...    531 

Ciircuiiiin^'Cpmnbsii  on  of.    (Ciamician  and  Silber) 231 

i  ui eh.  Preparation  of »••••;,"•",;■ — ', — /A — 

Diazo  Compounds,  Combination  of,  with  Phenols.    (Gass- 

iuann  and  George) •• J22 

Dia/.o  Compounds.  Stable,     i  .assmann) 324 

Diazo  or  Tetrazo  Compound*  of  Amidoazo  and  Piamido- 
a«o  Compounds  and  Zinc  Chloride.  Stable  Double  Salts 
of.     <P)  Farbwerke  vormals    Meister,    Lucius,    and 

.    .   Briining 

Dichloronaphthalene,  Conversion  of  1:1'-  into  1:41-.    (Arm- 

strong  and  Wynne) r  •  •  •  •  •  •  • ,•;;■•,•■•      ' 

Dicl,loronapbthale„e-3-snlpl,oi.ic  Ai  id,  Products  of  Hydro- 

lysis  of  1:1'-.     (Armstrong  and  Wynne)  ..............     6,3 

Dihydroiynapbthalene  Sulphonic  Acid,  Preparation  of  1.1-. 

(Paul)    °71 

Dimethyl-a-iiapbtllyhunine.  Derivatives  of.     (Friedlauder       • 

and  Lagodzinski) •  •  ■ • »Jf 

DiHitronaphthalenes,  Formation  of.    (GassmannJ  ^31 

Dipheuylene  Disulphide, An  Isomerof.    (Genvresse) 

Diphthalylethene,  Research  on.    (Kaufmann)  ............ 

Diquinolitlioxinie  and   Tetianitiopheliol.      (Nletzkl    and 

Blumentbal) ;  •  • ;-; 

Dye  for  Hair  and  Fur.    (P)  Kellogg '3, 

Dyes.  Azo,  Manuf.  of.    (l'i  Pitt.    From  CasselU  and  Co.  .  186 

Azo  Production  of.     (P)  Claus,  Bee, and  Marcblewski  676 

Blues  and  Blacks,  Manufacture  of.     (P)   Vidal 734 

Disazo  and  Trisazo,  Manufacture  ol  Cotton  Brown  and 

Black.    (P)  Shillito.    From  Geigy  and  Co 136 

BromCntton-seedOU,  Production  or.    (Pi  Mardilcwski 

and  others 530 

On'.Wbol,  Insoluble  Azo.     iColdovskyl 786 

Production  of.     (  P)  Marcblewski  and  others 906 

Yellow,  Manufacture  of.     (P)   Johnson.     From  The 

Badische  Anilin  mid  Soda  Fahrik 6,5 

Dyestuff,  Blue,  Prod.  of.    (P)  Pitt.   From  Cassella  and  Co.  908 

Yellow,  from  Dinitrofluorescein.    ( Eeverdinj 831,  434 

Dvestnfls  Azo,  Formation  of.  (G  .ldsclnnidt  and  Merz) . . .  430 
Azo  from  n-Naplithol  and  a-Naphthylamine  Sulphonic 

Acids,  Constitution  of.  (Gattermann  and  Schulze)  .  232 
Azo    from    Amino-ox.vcarbanil-carbonic    Acid.        (P) 

Imray.    From  Weiss .....< ••••  609 

Azo  Violet  Prod. of.  (P)  Pitt.  From  Cassella  and  Co.  5.il 
11-isie    Disazo,   Manufaetrre  of.      (P)    Imray.      From 

Farbwerke  vormals  Meister^  Lucius,  and  Bruning...  436 
Basic  Disazo  Red.  Manufacture  nt.    il'i    Imray.    From 

The  Farbwerke  vorm.  Meister.  Lucius,  and  Lruning.  1011 
Blue.  Production  of,  on  Fibre.     (PI  Newton.     From 

II,..  farbenfabriken vormals F.  BayerandCo 'bo 

Brom  ination  of  Quinone-imide.     (Vaubel  I 133 

Classification  of  Organic,    (de  Kostanecki) 181 

Cochineal.    (Liebermann  and  Voswinekel) 794 

Coarulignone.    (Liebermann and  Flaiaui 233 

Configuration  of  Quinone-imide.    (Vaubel) 133 

Congos,  and  Materials  therefor,  Manuf.  of.    (Paul) —  678 

Constitution  o)  Pyronine.    (Biehringer) 184 

Derived  from    Inthracene  Compounds,     il'i   Newton. 

From  The  Farbenfabriken  vormals  F.  Bayer  and  Co.  S8S 
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For  Wool,  Violet  Monua    (P)  iinmy.    Prom  Farb- 

werke  vormala  Meiateri  Lucius,  and  Brnning 736 

I  ia£  101 1 

Kanufmcture  of.    (P)  Lake.    From  Lepetil  and  other* 

Of  I  —  Manufacture  of     (PJ   Blank 734 

Ol    ili.      I'iii.ut   Blue"  Series,   Manufacture  or.      (PJ 
itnmy.     Prom    Pb     Parbwerke    ronnahi    Me 

Lucius,  nntl  Krunlng 1012 

of  tin-  I'hth.-ii.u      -  i      i  Prom  The 

Basle  Chemical  Works  Bindschedler  •'.;; 

Polyaso,  <""ttuti  Brown.      (P)   Pitt,     Prom  Cass 

and  Co 

Prlman    Disaio   Brown.     (P)   Pitt,     From   Cassella 

and  Oo 675 

Production  of  Black  Polyaao.    (PJ  Pitt.    FromC&fi 

and  O 136 

B  Bearohes  on  Patent  Blue.  

Safrantne  \/->.  Soluble  in  Water.    (P)  fmray.    Prom 
The  Parbwerke  vormals  Meister,  Lucius,  and  Brunii 

ifacture  of.    (Paul) 73",  732 

Yellowish-red,  <>f  the  Phthaleine  Series.     (P)  Iiunn. 
Prom  The  Baric  Chemical  Works  Bindschedler....,    676 

Hydrolysis  .-f  certain.    I  Rosen&tiehl) 132 

flydraxylamiue  Derivatives  of  Anthrunuinone.    (Schmidt 

ami  Gattermann  | LS5 

Indigo  Salt,  Action  of  Light  on  Kalle's,    i  Kopp) 132 

[ndolns.  Note  on  ihe.    |  D'Andirau) 905 

[ndoxy  lie  v      S       -   C  tfanuf.  of.      P    Blank. ..    7:t4 

inline,  Conversion  of,  into  Nap] 

nine.    (  K  eh  r  maim  and  Schaposchinkoff) 793 

aindulines,  Investigation  ol  the.    I  Fiscnerand  Hepp)     132 

Haclurin,  Dyeing  Properties  of.    (Schnell) 1011 

Madder,  History  of.    (Liebermann-and  Fnedlander) 38 

...     728 

hacetol,  C  ostitution  of.     (Witt  and  Dedichen  131 

Naphlhol  Ethers,  P  f  a-Amido-fi.    I  Paul) 671 

Naphtholsul phonic  Acid,  Action  of  Nitrous  Acid  on  •_'.:;•. 

fNietaki  and  Knapp) 232 

Naphthol,   Sulphonic    Acids   of   a-.      (  Fnedlamler    and 

Taussig  I 7Js 

Naphthylamine,  Preparation  of  a-.    (Paul) 138 

Mkrobensene,  Act  ion  of  Light  on  Solution  of.  in  Sulphuric 

Arid,    i  Priswell) 671 

Nitrobeniene,   Fusion   Point,  Boiling  Point,  and  Spe 

Gravity  i  ;   .',71 

Nitro-Derivatives,  New   Products   from   Aromatic.      (PJ 
Johnson.    Prom  The  BadischeAnilin  and  Soda  Pabrik 

Nitronaphthalene,  Preparation  of.    (Paul   i.*i 

Nitro-p-nh  nylene  Diamine,  Investigation  of  u-.    t  Bulow 

and  UannJ 

Nitro-phenol.  ProdactioD  of  Para-.    (P)  Ellis.    From  La 

B  ciete  Chimique  des  Usines  da  Rh6n<  m 

K  -M  Lhyldiphenylaniine,    (CloesJ 529 

Nilrotoluene-para-sulphonic  Acid,   Prod,  of  Ortbo-.    (P) 

Ellis.    Prom  La  Soc.  chimique  des  Usines  du  BiiOne..      HO 
Orvinol.  Amido-  ami  Methvlanudo-.  Derivatives  of.    (Hen- 
rich)  589 

Oxyaio   Compounds    and    Tripheudioxazine    Derivat 

(Auwers  and  Rohrig) 107 

Parabenzovkriphenv  line  thane  and  its  Derivatives.    <  Kour- 

cet] 132 

PsraaitranUine  Re  i.    1  Liebmann)  

Patent  Bin  onof.    (Erdmawa) y^v 

Phenolphthalein,  Quinoid  Derivatives  of.    (Nietzkj  and 

Kurekhardt    

Phenylene  Blu<    Preparation  of.    (Paul) 433 

Phenylene  Diamine.  Preparation  of/.-.    (Paul) 433 

Phejaylphenasonium,  Coversion  of,  into  Phenosafranine, 

(Kehrmann  and  Sehuposehmkoff  1 :>3 

Phtualeiue,    (P)   Lmray.    From  The  Parbwerke  normals 

(  Briinitie 137 

Phthalic  and  Sulpho-nhthalic  Acids.  Production  of.    (PJ 

Johnson.     Prom  The  Badische  Anilin  and  SodaFabrik    676 
Pyrocatechin-Sulphonic  Acid  and  Intermediate  Products, 
Manufacture  PJ  Kllis.     From  La  Soe.  Chimique 

des  Usines  du  Rhone t'.74 

Bhamuazin,  Investigation  of.    (Perk in  and  Martin) B07 

Bosanilines,    Conversion    of  i>-Xitrodiamidotnphenylnie- 

thane  into.      Prud'homme) .' 794 

B  - ■::■■■       .    1   tion  of  Phosphoric  Chloride  on.    (Fischer 

and  Hep]'  I 1010 

reins:  t     -  Hiring  Matters  derived  from  Saccharine. 

d  rnnet  and  EoHschet  I 

Saccharo-fluores  •  m.  Production  of.  From  La 

9  Usines  du  Rhone : 

Safranines,  C  institution  of.    (Nietzki  132 

Sulpl  Aromatic  Series,  Production  of .    (Pi 

Newton.    Prom  The  Farb.  vormals  Bayer  audi'., ih>7 

Snip'  1  P)  Read  Holliday  and  other*  ...   I"ll 

Sulphonic    Acids    of    Alkyl   Derivatives    of     Meta-au. 
nhenolphthaleine.    (P    Prom  The  Parbwer 

.  Lucius,  und  Bruning 233 

Tartrazine.  Constitution  of.     (Anschutz) 321 

Tetnimethyldiamidodiphenylcarbinol.  Prodncta  of  Action 
on  Para-  And  Heta-sulphainlic  Acids.      Suaia    .... 
Thiobenz  iphenone,    Preparation    of    Pur-.     (Gattermann 
and  Schulze] 131 

Colours.  Aluminium  Bronze,  Danger  of  Explosion  and  Fire  from. 

( Kayser    551 

Aluminium  Bronze,  Danger  of   Explosion  and  Fire  from. 

I  B     1053 
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nt. 

Apparatus  tor  Drying.     (P)  Sanderson fi-" 

I     Mar.  in  White  Nvines,  Testing  for.    (d'Aguiar  and 

Bilva] 361 

ttar.  ami  CarameL    (d*Aguiar  and 

■  la  Bilva] *n 

Por  Water-colour  Painting.     [PI  Beindorfl 5M 

Of  Pottery,  Infl.  ol  PurnaoeAl                               monr)  ..  611 
ration  of  Linseed  Meal  and  Huatord  Flour 

with.      Jawor  »wskl    

Oil,l                                                     361 

Combing  ELibl          I             •:.      r    Desurmoul 737 

Combustibles.  Carbonising,  Charring,  or  Coking.    (P)   Kasch 

and  ( ;  raepel 902 

Combustion  in  Furnaces,  Hesni  tor  Pi                  P)  Whitaker  '.*0"2 

Products,  Utilisation  of.    (P)  Cook 432 

;  for  Branding  Sheep,  Bales,  Ac.      i'i  Potter 

Por  Cleansing.      I'    Mailer 546 

924 

F01  Slaking  Pavements,  tc.      P    I  'a  1  ii  •     Prom  Frederic 

Por  Making  Pipe  and  other  Joints.      P   Thompson 1017 

Por  Printers'  Inking  B  Hers.    [PJ  white  '■•■-' * 

king  Tighl  Joints.      P)  Bedht  ad 916 

[nsulal  og,    Wcaiii.!-,    Lcia-,    and    Fire-resisting.      (P) 

ker  and  Zander 924 

Compound  for  Dressing  Woven  Fabrics.    <P)  Blumer.jun.  ...  237 
1,  Mannfacture  of  Albumiai                      ray.    Fr>»m 
Parbwerke  rormals  Uetsfa      I            and  Bruning 
ifaotare  of  Pharms                                              Ihe 

Farbenfabriken  Tormala  P    Ba                    558 

Production  of  Adhesive.     (PJ  Bonlt.     From  Qiggins 'JI^ 

P    Dyson 913 

Concert;  Smoking 599 

Concrete,  Badlj  Uixed fik" 

Bfajaufacture  "f.    (PJ  EU>binson  and  Brookfield 443 

enser  for  Steam-heated  Pans.    (P    H     derson 

•   »ndi  osers,  Ebeflux      Sudborongh  and  Peilmann    979 

Aluminium  tor.    (Norton] 46-j 

Condensing  Apparatus.    (P    Mi  Washburn 

Column.     1P1  Hirzel 602 

I     ogress  of  the  Societe  Technique  dn  Gas  en  France 

t  d  Technical  Kducatiou.  Internat  ional 570 

Conium  maculatum,  Action  of.    1  Pindlay) 75R 

Maculatum,  Pharmacy  of.     I  Parr  and  Wright  I 756 

Coolin*  Apparatus.    (P)  Halpin.  Allioti.  and  Sterne t>>2 

(P)  Klein 601,602 

S      ilso  under  Heating  Apparatus. 

Copal,  Zanzibar.     1  Stephan) 51 

Copper  Acetate.  Production  of.     (P    Schmidt 611 

Analysis  of  Commercial.    1  Sfurman] S59 

And  Iron.  Uniting  or  Welding.     (P)  Andrews 

And  Nickel.    Separation  and  Recovery  of .    (TJIke) t;<;^ 

Apparatus  for  Depositing,  on  Printing  Boilers  and  the  like. 

( P  t  Wylie  and  Grant U6 

Apparaius   for    R^tining.  by   Electrolysis.      1P1    Elmore. 
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V-  Sub-sulphide,  Determination  oL     (WegscheiderJ 562 

Browning 918 

-Cadmium  Amalgam  for  Pilling  Teeth,    ipj  Randier 47 

Carbonate,  £                                   (Luckow) 744 

Electrolytic  Analysis  of.    |  Bollard  1  60, 164 
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-  Coloured  by.    (Zulkowskj  1 441 

Impurities  in  Raw.    (SchlagdenhamTen  1  1019 

In  Bronze,  Determination  of,    (Hollard) 7'^"i 

-Iron  Alloy.  Manufacture  of.    (P    Baron 617 

Liquors,  Extraction  of  Zinc  from  Spent.      (PJ  AVylde  and 

others 414 

Metallic,  Elimination  of  Arsenic  from.    <P<  Thomas 806 

Nitrate,  Separ.  of.  in  Manuf.  of  Lunar  Caustic.     |  Warden)  255 

P)  Xoad  and  Agate 617 

'  >rev  Treatment  of.     (P)  Boult.     From  Koehler r<is 

Oxide,  Prepai-ation  of.    (Luckow) 744 

I       Sphate,  II:isic  Preparation  of.     1  Luckow) 744 

Precipitation  of.  by  Acetylene.    (SOderbaum  ;•;_■ 

Precipitation  of  Potassium  Aorocyanides  by.     'Christy)...  333 
Process  for  Extracting.    (P)  Thompson.  *  From  Sinding- 

Larsen , ,  -   - 

! -tion  of  Spain  in  1896.     (T.R.J 372 

Quantitative  Analysis  of  Commercial.     1  Hampe) 1043 

Refining,  Electrolytic,  in  the  r.s.A.    1  Kroupa) 50 
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Lfter-Treatment of                           ith.    (RumpfJ..  ion 
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■ -.  Treatment            D  -     49 

Smelting,  Pr                                         739 

tions,  Preparation  and  Purification  of.     (P)  Graham  .  7i2 

Sulphate,  Prices  of.     (T.R.)  :'ir, 



S     phide,    SoIubUity   of.  in    fused    Alkali   Polys u  ph   . 

I  Prost  and  Van  de  C^steele  -  " 

Voltameter,    Adrantages     and     D  the. 

742 

1 » -term,  of  Nitric  Nitrogen,      S           107 

Coprah  Oil.  Edible  Fat  from.     (P)  Ruffin 50 

C  rks,  Dangers  occasioned  hy.    (WiUJ  
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Fabrics,  Printing  with  Indigo  on.    (Kurz)  lnit 
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448 

Seed  Oil,  Characteristic  Reaction  of.    (Halpheni 1045 

Seed  Oil,  Prod,  of  Dyes  from.     (P)  Harchlewski  and  others    530 
Seed  Oil,  Separation  and  Purification  of  Colouring  Matter 
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ke  Effects  on.     (P)    Iniray.    From 
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-•  i  tute  for  Alizarin  Pink  on.     (Goldovskyl 437 

Warps.  Benzochrotue  Black  for.     (Heinrich) 534 

Waste,  Apparatus  for  Decreasing.    (Pi  Turney 677 

Waste,  Degraasing  and  Cleansing.    (P)  Turney 41 

Waste.  Recovery  of  Grease  and  <  HI  from.    (P)  Wright  and 

Monk 41 

Wool.  Absence  of  Pentose  Derivatives  in.    iSurinearand 

Tollens  | 168 

Wool,  Proportion  of  Pentosans  in.    (Suringar) 167 

Yarn.  Aniline  Klaek  on.     (Weise) 7IKI 

Yarn.  Recent  Progress  in  Dyeing 533 

Coutnarin.  Purification  of.     (Claassen) 352 

Council  for  1897-98 595 

Report  of 58S 

Cow  Pea.  Proteids  of.    (Osborne  ami  Campbell) 820 

Cowper-Coles Gold  Recovery  Process sit! 

Crape-like  Designs  on  Vegetable  Fabrics.  Prod.  of.     (P)  Weiss    238 

Cream.  Preservation  of.    (P)  Higgins 457 

Sterilising.     (P)  Pagersten  and  Korssell tin 

Crematorium.  Visit  to  the  Manchester 596 

Creosote  Preparations,  Manufacture  of.     (P)  Ellis.    From  La 

Societe  Chimique  rles  Usines  du  Rhone 1038 

Creosotes,  Rapid  Analysis  of.    ( Adrian) 266 

Crucible  for  Steel  Melting,  Permeability  of.      (Arnold  and 

Know  les  i 540 

Crucibles,  Assav  of  Ground  Graphite.     (Crosse) 1041 

Lining.     iP)  Placet 919 

Crystalline  Materials,  Method  and  Apparatus  for  Drying,  ic. 

(P)  Sherratt  and  Richards 1005 

Culilaban  Oil 556 

Cuprie  Salts.  Action  of  Acetylene  on.    (Soderbaum) 569 

Cuprous  Oxide,  Estimation  of.     (Caven  and  Hill) 981 

Curcumein,  Production  of.     (Paul) 731 

Curcumin,  Composition  of .    (Ciamician  and  Silber) 231 

Customs  Decisions  in  France.    (T.R.) 643 
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Tariff  of  Canada,  New.     (T.R.) 572,  B86,  943 

TarilT  r.  11.  P 70:1 

Tumi  of  Victoria.    (T.R.) sJ!7 

Cutch.  Preparation  of 39 

Preparing,  for  Sale  and  Use.      P   Carrnthers 23S 

Cyanide  Bullion,  Smelting  and  Refining.    (Caldecott)  503 

Calcining  Ores  before  Treatment  with.    (T.R.I 1054 

Mill  Solutions.     (Argall) 917 

Process,  Chemistry  01  the.    (Rod]  under) 45 

Proe-  ■   teson.     (James) s,,t 

Process  (G'  ristyontbe.    (Bettel) 73li 

Process,  Limitation  of  the.    (Argall)  917 

Solutions,  Bzamini  sidual,    (Ellis) 115 

rom.    (Ehrmann  53S 

Solutions,  Ppn.  of  Gold  and  Silver  from.    (P)  Jam.-s 339 

solution  and  Ppn.  of  Gold  in.    (Christy) 332 

Treatment,  Roast  in::  previous  to.     1  Hacgregor). su3 

Cyanides,  Apparatus  for  Manufacturing,  and  Recovering  from 

as 73s 

Apparaina  for  Obtaining,      i     Mai  m 33s 

.-;(ii 

Dryinir  Alkaline.      1'    Gilm  ur 914 

Prom  Blast-Furnaces,  Obtaining.     'I"    McCosh 1020 

Recovery  of,  from  nets.    (P)  Lewis  and  Cripps    239 

Cyanogen,  Apparatus  for  Obtaining.    'I'    .Maxim 1  - 

Compounds  9  m  Gas  Liquor.    (P)  Bower.    129 

Estimation  of.  by  Silver  Nit  nit".    1  Sharwood) 635 

Separation  of 429 

Cylinder,  Cause  of  Exp]  1   cniid  Ammonia.    (Lange  .   1004 

Cylinders  for  Gases  and  Fluids.    (P)  Lawson  and  Prescott 602 

Cyprus, "  Shinia  "  Li-.ii '  ■  ndius) 171 
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Darntana  Oil 556- 

Deaths,  Lists  of 3,S7.  182,283,385,  492,  584, 71S,  785, 853,  961 

Decanting  Apparatus.    (P)  Wise.     From  Solvay  and  Co 661" 

Degras,  Distinction  between  Genuine  ami  Artificial.    (Jean)..    937' 

Manufacture  of  Artificial.    (Baron)  922: 

Dehydrothio  Bases,  Manufacture  of  Dyestuffs  from.     (Paul)  ..    7S0» 

Dehydrothiotoluidine.    (Paul) 730- 

Dellwik's  Generator  for  Water-Gas.    (Dicke) 900' 
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Denitrification,  Experiments  on.    (Somerville) 926- 
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Ion  459 
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Hargreaves  ami  Armstrong 798. 

Manufacture  of.    (PI  Wohleand  Irwin 448- 

Detonators.    See  aho  under  Fuses  and  Explosives. 

For  Railway  Fog  Signals.    (P)  Jenkins K)39' 

Developers.    See  also  under  Photographic. 

For  Photographs.    (Hauff) 260' 

Photographic.    (P)  Clark.  From  Lembach  and  Schleicher     65 
Dextrin  and  Starch,  Manufacture  of  Compounds  of,  with  Form- 
aldehyde.   (P)  Classen 459- 

Dextrins,  Isolation  of  the.    (Lintner) 1028- 

Dextrose.  Analysis  of  Commercial.    (Stern) 453. 

Solution,  Density,  and  Cupric-reducing  Power  of.    (Brown. 

Morris,  and  Millar) 166 

Diamine,  Investigation  of  o-Nitro-p-Phenylene.    (Biilow  and 

Mann) ,.    6077 

Diamphidia     locusta,    Arrow    Poison    from    the   Larva    of. 

(Boehm) 570 

Dianisidine,  Preparation  of.    (Pauli 63- 

-Disulphonic  Acid,  Preparation  of.    (Paul) ks. 

Diastase,  Action  of  Light  on.    (Green)... 549 

Action  of,  on  Starch.    (Ling  and  Baker) 154. 
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Constitution  of.    (Wroblewski) 1U311 
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(Brown,  Morris, and  Millar) 165,166 

Hydrolysis  of  Starch  by.    (Brown  and  Pickering) 624 
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(Barbet) 2.i2 
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lewski)  639' 

Diazo  Compounds,  Stable.    (Gassmann) 324 
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strong  and  Wynne) 673- 
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lysis of  1 : 1'-.    (Armstrong  and  Wynne) 673. 

Diffusion  and  Scum  Washing,  Limits  of  Loss  in.    (Pellet)....    689' 

Juice,  Aciditv  cf.    (Pannenko) 452 

Juice,  Acidity  of.     (Pellet) S23. 

Juice,  Conditions  of  Inversion  of  Sugar  in.    (Pellet) 823. 

Juice.  Conditions  of  Inversion  of  Sugar  of.    (Jesser) 451 

Digestion,  Effect  of  Coal-Tar  Colours  in  Foods  on.    (Weber)...    158. 

Of  Beetroot  Pulp,  Aqueous.    (Pellet  1 153- 

Digestors,  Construction  of.    (P)  Kellner 696- 

Digitalis,  Determination  of  Active  Principles  of.    (Keller) 767 

Dihvdroxvnaphthalene     Sulphonic    Acid,    Prep,     of     1.1'.. 

( Paul) 671 

Dill  Oil 556 

Diinetbvlamidoazobenzene,  Addition  of,  to  Margarin.     (Par- 

theil)  456: 

Dimethvlpbenvlpvrazolone:    Its  Compounds    with    Phenols. 

(Paleinl 353". 

Dinitrofluoreseein,  Yellow  Dyestuff  from.     (Reverdin) 231 
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Dinitronaphthalene.i,  Formation  of.    (Gassmann) 231 

Dinner,  Annual 597 

Dioscorine:  Toxic  Alkaloid  from  Dioscorea  Hirsuta.  (Schuette)  1037 

Diphenetidine-disulphonic  Acid,  Preparation  of.    ( Paul) 63 

Diphenylene  Disulphide,  An  Isomerof.    (Genvresse) 673 

Diphthalylethene,  Research  on.     I  Kaufmann) 433 

Disinfectant,  Alcohol  as  a.     (Epstein) 931 

Arthriticine  as  a 629 

Disinfectants.     (Class  XVIII.  1 59,  158,  350,  459,  652,  629,  695, 

754,  B21,  931.  1034 

For  Russia.     (T.R.)  575 
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Disinfecting  Apparatus,    (P)  Pournfer 754 

rising,  and  Deodorising  Mixture,    (P)  Ban  Ion 100 

i  tmpouuds  of  Formic  Aldehyde  for.  I  P]  Opperranun. . . .  931 
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Disinfection  by  Means  of  Formaldehyde.    (PJ  Loebtnger BS1 
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Distempers,  Preparat of.    [PJ  lint  I  248 

Distillates,  M  t-  r  for.    (P)  Chapp 33 

Uation,  Destructive,  Tar  Products,  kc.    (Olasi  HI.).. 
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Ol  Organic  Products,  Industrial.     |  Barillol ) 809 
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r  R  | 172 
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Apparatus.    I  Paul) 690 
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■  i  incerned  in.    (t  Sullivan) 077 

Dtsulphurio  Acid,  Colour  Reaction  for.    (Barral) 762 

Drains,  Means  for  Testing  and  Disinfecting.    (P)  Kingzett  ...  1084 

Drawings,  Photographic  Reproduction  of.    (P)  Gay 260 

Dredge-work  in  the  Siberian  Placers.    (Levat) 613 

Dress  Shields,  Absorbent   Material  For  Manufacture  of.    [P] 

Bosshardt.    From  Rune,  Sulzer,  and  Co 7i'<; 

Dressing  tor  Hop  Plants.    (P)  Dyer 754 

Driers  and  Varnishes,  Properties  of.    (Weger) [024 

Effect  of.  on  Lmstvd  nil.    iW.^'t-r) 022 

Solid  or  Liquid.    (Amsel) 685 

Drinks,  Compounds  for  Won  intoxicating.    \  V)  Krodrick 637 

Drug  Preparations  in  France,  American.    <T.RJ tut 

Trade  British  and  German.    (T.R,) BS7 
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Examination  tf  Some  New:    i  Spiegel} L60 

Drying  v     also  under  Condensing,  Heating,  and 

Evaporating. 

Apparatus,    I  P  i  Cunliffe 203 

Apparatus.    \  P)  Johnson.    From  The  Verein  Chem.  Fab.       64 

Apparatus.    (P)  Uoeller ino4 

Apparatus  and  Method.    (P)  Stauber 602 

Apparatus  for  Explosives,    (P>  Talbot.    From  Siedentopf.      65 
Apparatus  for  Granular  or  Nodular  Bodies.    ^l'i  Sanderson    620 

Apparatus,  Vacuum.    (P)  Longshaw 660 

Machines,  Centrifugal.    (P)  Abell 56 

Oils.  The    part    played   by    Manganese   in    Oxidation  of. 

i  Livache  | 8.33 

Substances  containing  Aromatic  Oils.    (P)  Humbscr 627 

Duleine,  Detect  ion  of.     (  Rugger  i) 828 

Dye  Vessels,  Heating  Apparatus  for.    (Stermer) 008 

Dyes.     (Class  IV.  i 39,  131,  231,  SI'S.  432,  5-J1.'.  607,  671,  728,  792, 

itOo,  1010 
Alcohol   from   Grain   in   the  Manufacture    of  Coal-Tar. 

( Prochaafca) 223 

Importance  of  Turkey-Bed,  in  Oil  in  Fixing.  (Wolff)  ....  609 
5  i  also  under  Colourhig  Matters. 

Dyeing,  Acetic  Acid  as  an  Assistant  in.    [Wainwright) 4S7 

And  Drying  Apparatus.    (P]   Ender  and  others 1014 

Calico  Print  ing.JPa  per  Staining, and  Bleaching,    t  Class  VI.)    41, 
137,  237.327.  63  t,  600,  677,  ^'■'■-  1W  008,  101  i 

Defects  in,  and  their  Remedies.    (Hummel) 137 

Extracts,  Apparatus  for  Drying,    il'i  Smithscn 734 

Logwood  Substitutes  in  Woollen 437 

Preparing  Solutions  of  Colouring  Blatters  for.     i  I'i  i  'lurk. 

From  Boehringer  and  Soehue 678 

Process,  Study  of  the  Reactions  m  the.     (Reychler) 533 

Solid  Paste  or  Soap  Comp  >und  for.    (P)  Dffelmann fi77 

Steam-jacketed  Vessels  for.      Pi  Lee 737 

Theory  of.    (Bentz  and  Farrell) 405 

Theory  of.     i  VignonJ 1014 

With  Cotton  Substantive  DyestufTs  at  Low  Temperature. 

(Grossman  f 909 

Dyes  tuffs.  Artificial,  Dyeing  Leather  with 439 

Azo.  After-Treatment  of,  with  Copper  Salts.     (Rumpf) ....  1011 

Dyewood  Extracts  in  Powder 607 

Dyeworks,  Cement  Water-pipes  for 613 

Dynamite  and  Gunpowder  in  Greece.    (TJL) 477 

S  Explosives. 


Earthenware  Industry,  Improvements  in  the.     (Hec&t) 43 

Metallii    !                 ns  on.     (P)  Kunze 44 

Oven  for  Fusing  Designs,  Ac.  on.    (P)  Albrecht 830 

Barthnut  in  Chocolate,  Detection  of.    (Bilteryst) 937 

Earth-nut  Oil.    (Sadtler) 1022 

Nuts  in  Chocolate.  Detection  of.    (Bilteryst) 667 

Verona.     (T.R.) 477 
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Earths  for  Incandescent  Mantles,  Separation  ol   Bare,    (P) 

KosiMMii 722 

BbuUioaoope  Hodined  Form  of.    (Wilay) 162 

I  ogonine.  Solubility  of.    i  Do  Conlnek) 632 

Eckart'a  Ethodinol,  Properties  and  Technical   Prod  tct   m  of. 

( Ptlster) 266 

Education,  International  Congress  onfl                 570 

Efflorescence  on  Tiles  and  Brickwork,    0  iunther) 736 

Effluents  in  Sewers,  Etegulal  ions  as  to  Works.    (T.R.) 646 

Egg  Albumin,  Estimation  ol  Commercial.     I  larlea] 767 

Oil.     (Kilt' Mfi 

Elastic  Filling  for  Tyres,  Baddies,  Ac.    (Deborde)  816 

Electric  Batteries.    Set  under  Batteries. 

Currents,  Cell  for  Controlling  Plow  of.    (p)  Thompson. 

From  Grata 807 

Insulating  Compound.    (P)  Honig 837 

Lighting,  Underground.    (Daw.jun.) 228 

Lighting  Works.  Visit  to  Hanchester 696 

Electricity,  Aluminium  as  a  Conductor  of.    (T.R.) 73 

[nG  »ld  Hilling.    (Chance] 140 

i  and  Gas  as  fi      a         Energy.    (Bowman) 97fi 

i  bc  of,  in  Manufacture  of  Artificial  Stone.    (P)  Coulon 

and  DefalquG 45 

Electrochemistry  and  Electro-Metallurgy.    (Class  Xl.i...    ts,  148, 

246,  336,  u.i.  644,617,683,  742,807,910,  1021 

Chemistry,  Ionic  Reactions  in.    i  btuster) 920 

stry,  Recent  Progress  in  Inorganic.     (Cheuevean).,  (^ 

rial  mi:  Apparatus.      I  P)  Marks 546 

Plating!,   Preparing   Non-Metallic    Articles  fur.    ([')  Ash 

and  V/eldon 24fi 

Plating  Sol u (ions.  Assay  of.     (Allen)  828 

Electrodes.    Set  under  Batteries. 

Electrolysis,  Apparatus  for.    (P)  Poore .140 

Manufacture  ol  Chemical  Products  by.    (P)  Constant  and 

\  on  Hansen 537 

<>f  Mixtures.    I  Schroder) 743 

Electrolytic  Apparatus.    (PJ  Bell 618 

Apparatus.    (PJ  tieatbfleld  and  Etawson 148 

Apparatus.    (P)  Hearbiield and Bawson  246 

Apparatus.     (Pi  Holland   246 

Apparatus.    {  Pi  Hurt. t  and  The  I'nited  Alkali  Co 1 1  rj*j 

Apparatus.     (P)  Jones.    From  Balbach,  juu 1022 

Apparatus.     (P)  Kellner i;-i 

Apparatus.     (P>  Le  Roy er  and  others  33U 

Apparatus.     (P)  Thompson.     From  The  Elektro  Gulvano- 

plastische  Anstalt,  Feith  and  Floeck 545- 

Apparatus.     (P)  Wise.   From  Aluminium  Industrie  Action 

Gesellschal  t 746 

Apparatus,  Construction  of.     \  Pi  Rhudin 745 

Cell,  Efficiency  oi  an.    ( Hurler  and  Zahorski) i»7 

Processes  and  Apparatus.     (P)  Peyrusson 336' 

Elements.    See  under  Batteries. 

Emulsions,  Photographic,  Manufacture  of.     (P)  Wadrowsky..  464 

Enamel  for  Patent  Leather  Harness,    i  P)  \\  alters  and  Webb  1025 

Paint,  and  Method  of  Applying  same.     (P)   Bovling  and 

others si  -2 

Production  of  Colon rrd  Pictures,  &v.  on.     1  P)  Albrecht  ..  791* 

Enamels.     (Class  VIII.) 43,  143,329,  141,537,  611,680,  738, 

799,  914,1015- 

And  Glazes.  Part  Played  by  Boric  Acid  in.    (Grenet) 144 

For  Iron  Plates.  Ac.     (Clauss) 144 

Manufacture  of  Agglutinant.     tP)  Mills.     From  La  Grani- 

tine  Societe*  Anonyme   739 

Enamelling    Process    for    Electric    Heating  Apparatus.     (P) 

Crompion  and  Fox 100*3 

Engines  and  Hoilers,  Proposed  Legislation  on.    (T.U.) 170 

ComliustH'ii  of   Illuminating  ti:is  in   Gas*.     1  Haber  and 

Weber)  227 

Enzyme,  Caroubinase,  A  new  Hydrolytic.    (EfTront) 817 

Enzymes  concerned  in  Brewing  and  Distilling.    (O'Sullivan).  077 

Esparto  Half-Stuff  Manufactured  in  France 255 

Essays,  Prizes  for  Technical 572 

Essence  of  Cedar  Wood.    ( Rousset ) 555 

Of  Geranium.  Researches  on.    (Charabot  1 555 

Of  Petit-Grain.     (Passv) 632 

Of  Violets,  Artificial,  Manufacture  of.     >  P)  Pritzsche 103S 

Essences.    (Class  XX.)  G2, 159,255,  351,461,  553, 

6,  755,  822,031,  1034 

Of  Iononeand  Hawthorn.  Artificial.     (Tiemann) 352 

Esters,   Benzoic   Acid  Alky],    Manufacture  of  u-Sulphamine. 

(P)  ChemJsche  Pabrik  von  Heyden 463 

Manufacture  of  Iodo-oxybenzoic  Acid.     (P)  Imray.     From 

The  Farbwerke  vormals  Ueister,  Lucius.  undBruniug    25^- 

Ethane,  Synthesis  of.    I  SabatJer  and  Senderens) 832 

Lction  oi    Dilute  Acids  on   Nitrates  in  Presence  of. 

(  Taur.t  i 767 

Apparatus  for  obtaining,  from  Gases.     (P)   Fritzsche *2t 

Apparatus  for  Recovering  Evaporated.    [Fairley)  i»95 

determination  of  Aldehyde  in.     ( Francois)   ..." 7<>4 

Free  from  Alcohol,  Preparation  of.     (Pritzsche)  631 

Preparation  of.    (Prunier)  031 

Ethers,  Preparation  of  a-Amido-^S-Naphthol.     (Paul) t'.7! 

Etheritication,  Study  of.     (Prunier) 705 

E^hoxy-azoben.'-ere-aisulphonic  Acid,  Preparation  of.    (Paul).      63- 
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Etlioxypliriiylsneeiniiiiide.  o-Brom-j>-.     (Piuttii 631 

Bthyl  Alcohol  and  Acetic  Ether,  Volumetric   Determination  "f  _ 

Mixtures  of.    (Kuriloff) *™ 

Uoohol  and  Glycerin,  Determination  of.    (Nicloux)  •  oo» 

Alcohol.   liist.lhiti.M.  of  Highly   Diluted.     (Nicloux  aud 

1017 

Bthylera    '  Jfickelon.    (Sabatier  and  Senderens) . .  525,  832 

.  i  si  mal    i Haberand  Oechelh&usor).  61 

iratus  for  obtaining  Bther  from  Gases  containing. 

ritasche SM 

Btbylsulphuric  Acid,  Preparation  of .    (Fritssoho) 630 

Kiiramr.i- :  A  New (      i       Substitute.    (Silexi 6S1 

Eucalyptol.  lests  tor  Purity  of.    (Schamelhout) 93? 

ptus  Fibre,  Manufacture  of.    (P)  Maqnaire 2:;7 

oil.    (Duyk)  IaJ 

Bugenol.  Manufacture  or TaniUine  from:      (l'l  Iinray.    Prom 

Haarmann  and  Beimer c33 

Bn-Quinine,  Constitution  of.    (VonNoorden) 159 

Eurotopsis  Gayoni  :  A  New  Mould,    (Laborde) 1029 

Evaluating  Apparatus.    (P)  Chambost 1006 

Apparatus.      PI  Finlay 

Apparatus.    (P)  Foster 

Apparatus,    I  PI  Straker ,■••,•.•■;  — 

Lpparat  us.  mid  liis,.|i:ircn.t  Suits  from,     (Pi  roster.. 


661 
601 

227 
129 


Lppan  -turn  of.     (P)  Shedlock 428 

Apparatus.  Multiple  Effect.    (Pi  Glover  and  Brock 601 

Apparatus,  Multiple  Effect.    (P)  Lithe 227 

Exalgine,  Separation  of,  by  Micro-chemical  Tests.    (Schoepp).    361 
Excrement  1  anine,  Employment  of,  in  Glove  Leather  Dres- 
sing.   [D'Huart) 74S 

Expenditure  and  Revenue,  1896,  Treasurer's  Statement  of 490 

Explosive  Compound.    (P)  Majert 698 

Compounds  for  Blasthur.  Mtinufactuiv  of.  (P)  Hamilton.  825 
Compoun.l-.  Manufacture  of.    fP)  Ellis.    From  La  Societe 

Chimique  des  Dsinesdo  B>h6ne  634 

Compounds,  Manufacture  of.    (P)  H.Maxim  760 

Compounds,  Manufacture  of.    (P)  Newton.    FromNobel.    355 

Compounds.  Recent  lmpts.  in  Smokeless.    (Maxim) 495 

Explosives.  Matches,  fcc.    (Class  XXII.) 65.  161,  260,  855,  464. 

560,  6St,  698.  759.  825,  933,  1039 

Ammonium  Nitrate.  Manuf.  of.    (P)  Andre  and  Curtis 660 

Ammonium  Nitrate,  Manufacture  of.    (l'l  Beneke' 560 

Apparatus    for    Manufacture   of.        (P)  Talbot.       Prom 

Siedentopf 65 

Chemical  Stability  of  Nitro-Compound.    (Guttmann)  ogs 

Composition  of  Smokeless,    (P)  Hargreaves 560 

F01  Fiery  Mines.      1'1  Orsinan 65 

From  Calcium  Carbide  and  Water.    (P)\anLook  634 

In  Coal  Mines  Order,  1897.    (T.R.) 835 

Manufacture  of .    IP)  Bielefeldt 825 

Manilla,  t  .1.  of.      l'l  Kvnoch  and  Co.  and  Cocking 760 

Manufacture  of.    (P)  Volpert 760 

Manufactui        >         rlin  Smokeless.    (P)  Maxim 698 

Manufacture  of  Safety.  (P)  Greaves  and  Hann...  65,  260,  260 
Manufactun  Safety,  [Pj  Kvnoch  and  Co.  and  Cocking  1039 
Manufacture  of  Shattering.     (P)  Thompson.     From  La 

i:\plosifeslndustriels 65 

Manufacture  of  Smokeless,    il')  Jones 561 

Manufacture  of  Smokeless.    (P)  Maxim 65 

Mil  Apparatus  for  Manufacture  of.    (P)  Maxim..    161 

Nil ... ■'■..■..   1.    Manufacture  of.     (P)  Bichel 934 

Preparation  of  Blasting.    (?)  Roux 69S 

luctionnf.     (P)  Carlson 698 

i    port  by  H.M.  Inspectors  of,  for  1896 759 

Walker  Ml  lh..l  of  I'tiiiiL.-  Hiirh.     iMcin) 934 

,v  \  a  munition,  Dynamite,  Gunpowder,  Pow- 

der, Nitroglycerin,  &c. 

Extraction  Apparatus.    ( Diepoldet  1 826 

Apparatus.      Stock 107 

Extracts.     (Class  XX.) 62,159,235,351,  161,553,630,696, 

7:,.-,.  822,931,  1034 
1  Preparing  Fluid.    (P)  Longshaw..    428 

ration  of  Alkaloidal.    (Piatt)  166 

Vegetable,  and  Method  of  Obtaining  same.    (P)  Boult. 

1' ron  1  m  and  Schmidt 251 


Waterproof ,  Manufa                           lieufelen 822 

Eabrics,  Apparatus  for  Printing  Designs  on.    (P)   Dratz 737 

w  oven.    1  l'i   Ilium,  r.  inn 237 

1.                               P)  Ciebmann 911 

Kjers  fori                                P     Di    kin I  to 

P)  Thomas  and  Frevosl 7'.'6 

'  l'i  Giesler t.h; 

•til-,     il')  Bona 1013 

l'i  Oliver 532 

Mercerising  Vegetable.    (P)   Bernhardt 677 

1 1  paratus    for    Prinl  ng   on   Textile.    (P) 

Young  and  others ...  110 

Printing!  nil                              kurzi ...10 

Printing  Waterproof.    (P)  Berry 12 


PAGE 

Fabrics— coot. 

Prod,  of  Crape-like  Designs  on  Vegetable,    (l'l  Weiss....    233 

Production  of  Lustrous  Effect  on.     (P)   l.iebmann 795 

li  inuval  of  Mineral  Oil  Stains  from  Cotton.     (Pentecost).     409 

Rendering,  Impervious  to  Climate.    (P)  Bennett 620 

Rendering  Woven,  Incombustible.    (P)  Issel 681 

Textile,    (l'i  Zimmermauu 609 

Toughening  of .    (P)  Jelley 796 

(ting  Nitrocellulose  for  Coating  of.    (P)  Sutherland 

and  McLaren 1013 

I  le  of  Turpentine  in  Printing  of.    (Casanovas) 327 

Waterproofing,    Electrically.      (P)    White.      From   The 

Electro-Waterproofing  and  Dye-Fixing  Company 149 

Waterproofing  Silk.  Cotton,  and  Wool.     (P)  Kipling  and 

Arnold. 907 

See  als>>  im<l<  r  Fibres  and  Textiles. 
Fat,  Composition  of  Wool-.     ( Dai  instaeilter  and  Lifschutz)  ...     150 

Detection  of  Beef,  in  Lard.     (Ballo) 761 

Edible,  from  Cocoa  or  Coprah  Oil.    1  P)  Rutliti 50 

In  Milk,  Estimation  of.    (Fresenius)  366 

In  Oilcakes,  Estimation  of.     (Bilteryst) 565 

In  Stearic  Acid,  Determination  of  Unsaponified,     (Jean) ..    36;i 

Manufacture  of,  from  Animal  Tissues.    (P)  Davidson 247 

Or  Fatty  Waste.  Treatment  of.    (P)  Cpad 752 

Present  in  Beer  Yeast,  Composition  of  the.     (Gerard  and 

Darexy  1 341 

Producing  Chemical  Combinations  from  Raw  Wool-.    (P) 

Schmidt 51 

Solutions  of  Fragrant  Substances,  Prod.  of.    (P)Mack...    811 

Fats,  Oils,  and  Soap  Manufacture.     (Class  XII.)  . .    50, 150.  247,  339, 

447,  515,  619,  6S4.  746,  810,  922,  1022 

Fats,  Acetyl  Value  of.     ( Lewkowitsch) 503 

Analysis  of.    ( Lewkowitsch ) 503 

And  Oils,  Bromine  Absorption  of.     ( Hehner) 87,  89 

And  Oils,  Purification  of.     (P)  Morgans 151 

And  Oils,  Purity  of  Commercial.    (  Holdel 1046 

Chemistry  of  Animal.     (Amthor  and  Zink) 247 

Detection  of  Cholesterin  in.  ( Forster  and  Riechelmann) . .  565 
Differentiation  of,  by  Volume  ol  Fatty  Acids.  (Zaloziecki)  639 
In  Compound  Lards.  Determination  of  Solid.     (Tcnnille) .     363 

Regulations  for  Importation  of,  by  Venezuela.    (T.R.) 1052 

Vegetable,  in  Lard,  Detee.  of.    (Forster  and  Riechelmann)    565 

Weighing  out.    (Cassal) 565 

See  also  under  Greases. 
F'atty  Acids,  Determination  of  Unsaponified  Fat  in.    (F.  Jean)    363 

Acids,  Production  of  Volatile.    (Buisine) 1012 

Acids,   Sulphuric    Ac-id   as   a    Reagent    in   Analysis   of. 

(Twitchell  1 1002 

Acids,  Wechsler's  Method  for  Separation  of.    (Crossley) . .    263 
Fehlinsr's    Solution,    False    Results   obtained  with.      (Jovit- 

schitseh) 1046 

Felt,  Acid  Fulling  of.    ( Richard ) 7S6 

Or  Cloth,  Dveing.     (P)  Brownlow  end  Stansfield 42 

Production'of.    (P)  Kreuter 307 

Felts,  Dyeing  Hard-milled  Woollen.      Itiiigniann) 42 

Fennel :  Commercial    Varieties     and    tlmir     Essential    Oils. 

(TJmney) 352 

Oil,  Bitter.    (Tardy) 757 

Oil,  Stearoptene,  Adulteration  of  Anise  Oil  with 557 

Ferment  Producing  Loss  of  Colour  in  Mines.  Properties  of. 

(Cazeneuve)  627 

Ferments,  Alcoholic.     (Andreasch)  52 

In  Brewing  and  Distill..  The  Unorganised.    (O'Sullivan) .  977 

of  Mead.  The  Natural.     1  Bt  mllanger  1 929 

Soluble  Oxidising,  and  Drugs.     ( Bourquelot )  16'.' 

Fermenation,    Alcoholic,    Retarded    by    Various    Reagents 

(Bokorny)  58 

Alcoholic.  Revolution  in  Knowledge  of.    (Fernbach) 455 

Alcoholic,  without  Yeast  Cells.    (Buelmer) 156,54s 

Alcoholic,  without  Yeast  Cells.    (Stavenhagen) 1030 

Alcoholic,  without  Y'east  Cells.     (Will)  750 

And  Attenuation,  Effect  of  Malt  Meal  on  Primary.    (Cerny)    691 

Butyl-alcoholic.    ( Emmerling ) His 

Experiments  with  Peat.    (Von  Feilitzen  and  Tollcns) 1030 

In  Bread  Making, Quick  vertus  Slow.    (Jago)  929 

In  Media  consisting  of  Solid  Particles.    (Schloesing) 7.",1 

Lactic.    ( Pottevin) 928 

Mould.     (Emmerlich) 34S 

Of  Deep  Red  Mines,  Influence  of  Colouring  Matter  on. 

(Carles  and  Niriere) 928 

Of  Green  Grass.  Investigation  of .    (Emmerling) 1051 

Phenomena  in  Tan  Liquors.    (Andreasch) 52.  248,340,  620, 

747,925,1025 

Reply  to  Criticism  by  Duclaux.     1  Brown) S4J 

Viscous  or  Ropv.    (Andreasch) 51 

Volatile  By-Products  of.     (Chapman) 692 

Ferric  Chloride,  Volatility  of.     (Talbot)  262 

Oxides,  Manufacture  of.    (P)  Crossley  and  Allport 546 

Ferrochrome,  Determ.  of  Chromium  in.     (Spullerand  Brenner)  360 
Ferrocyanides,  Conversion  of  Sulphocyacides  in  Gas   Liquors 

int.,  Alkali.     (Dubosc)    328 

Manufacture  of,  from  Sulphoeyanides.    (P)  Oonroy,  Hur- 
ler, and  Brock 142 

IV m. manganese,    Extraction    of,    by    Electric     Heat.       (P) 

Aschermann 446 

Ferro  Silicon,  Commercial.    (Douath  and  Haissig)  1042 

.Silicon,  Method  of  Determining  Silicon  in.     1  .Murray  and 

Maury) 469 

Si. ilium  Fluxes,  Production  of.     (P)  Tucker  and  Hughes.     805 
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hi  i.i.-   ibsorption  of  Nitric  Oxide  bjr.    (Thomas)..      72 

Sulphate,  Oxidation  or,  1     B       '  Sonstadl 48 

Bitlpliatc   I  iuc- 



Pertilisi  r    < position  t"!'   Rendering  Sews       I  as  a. 

P    oTSowd   

iclur,  ol.     (P)    lOiindcn IS  I 

Manufacture  of.    (P)   Pell 740 

Fertilisers   I  Soluble  Phosphates  from  \r  :       Stock)  107 

Prom  Hinaral  Phosphates, Manufacture  of.    (P)  Wibor? 

ractureof,    (r)  Thompson 

Treating  Ground  Slags  for  Lse  as.    [P    Langdale 55 

S        i      a  '  r  Manures. 
Fibre,  Improving  Colour  ol  Kaw   Jute.     'I''    O'Brien  and 

Shearer 

Manufacture  of  Vulcanised 

Prod,  of  Past  Colours  on.  by  Titanium  <>\i di 
Waterproofing    Fabrics   made    of,     (P)    Waugli.     From 

Amos  and  Oo 696 

Fill                                          Bleaching, Ac,      I'l  Halliwell..  237 

Bleaching  Vegetabli         I      G    mesa 535,1014 

n.  Tendering  of,  by  Icid  during  Sulphur  Storing  ....  7:*:. 

P    Warburton 609 

:.  Results  of  Grinding.    (Herzberg) 350 

-  and  rrevost 796 

land  I  pp.  for  Bleaching,  Dyeing,  Ac.    (P)  Tbies...  139 

Method  and  App.  for  Prep.  oM  ei    ta            P    Brown 1013 

M  irdantiug  Animal.    iP>  Clark.    Prom   Boehringer  and 

v    lino r,7s 

Mordanting  Vegetable.            I            nnandKerr 913 

Raw  Vegetable.  (Quantitative  Estimation  of.    (Lebbin)  ...  171 

Treating,  with  Liquids.      r    Vogelsang Ul 

Treatment  oi        i      -     neider 

Veget  M  -    Agent    and    Method   for.        ! 

737 

fi        'so  under  Fabricsand  Textiles. 

Fibrous  Material,  Manuts                  P     ttaquaire 287 

Materials                     I  Apparatus  for  bleaching  and  Dis- 
infecting.   (P)  Floquet  and  Bonnet 796 

Substances,  Impregnating.      !'     I  Prom   Has- 

oann  916 

and    Apparatus   for  Treating.      1' 

Bretoueau  and  Xodon  807 

Filaments  for  Electric  Lamps.      P    Bowen 

Electric  Lamps.    (P)  deMare 

For  Incandescent  Lamps.      1'    Doiiglas-Willau  and  Bowen    149 
Filicic  Acid  in  Male  Pern,  Determination  of,    (Kraft,  Boccbi, 

ami  Promme)  568 

Acid,B  m.    (Daccomo) 557 

Ftllingsl    r  \\       i.       P     Phillips 613 

Filtel         6                                 i      1      : 1034 

Impregnating.     (P)   Raydt :;.; 

Paper,  Acid                                     S            355 

Papers,  The  Reaction  of.      de  la  Source  1040 

Shore B99 

undbausen 315 

Pi   sses,l     I    -            1'                       mBastiaans 12s 

Dstruction of.    (P)  Johnson 71:' 

l'r,  vv. .        -  Wosteubolme 

Pump,  Construction  of.    I  Wetzel) : ;:, 

Filtering  Apparatus.    (P    Defries s_>i 

Apparatus.      1'    Lake.    From  La  Society  Prevet 1034 

Apparatus.    '1'    Lorrain 254 

Apparatus.      P    "raw 6S1 

Apparatus.    (P    Reeves  and  Reeves  Patent  Filter  Co 831 

Apparatus.      P    Welch BOS 

P)  Angell  and  Candy 

Material,    ami    Manufacture    thereof.      (P)    .lurschina, 

Schnitzer.  and  Birsch a  15 

Method  and  vpparatus  for.    (P)  Sherratt  and  Richards..  1005 

Filters,  Construction  of.     (P)  Hinnell s-i 

Construction  of , and  Materials  for  Filtering;    1P1  Marris 

and  1  leorgi 821 

■For  Extraction  of  Impurities  from  Feed- Water.      1'     I 

and  Chamberlain 

PorWines  and  other  Liquids.    (P)  Elze 34 

Forfl               S]  rits.    (PI  Rendle 59 

Sewage,  Apparatus  for.    (P)  Cameron  and  Commin !• 

Filtration.  Improved  Method  of.    (Fischer) 

Fine  chemicals,  Alkaloids. Essences,  ami  Extracts.  (Class  X\. 

11,1034 

Fir  Needles.  Oil  of 

Fire  Bricks,  Manufacture  vt    (P)  Ponton 916 

nof,      K  smann) 2m 

idandApp,  for  Detecting.      P)  Mayer 

•Damp,  Method  ami  Apparatus  for  Detecting.    I  V    Mayer 

I  Hush leg 

tring  Transport  of  Barium  Peroxide,    (Duprl    192 

rs.  Manufacture  of.      P    d'Humy til 

Fireworks.    Se>  under-  Explosi 

Fish  ami  Refuse,  Extracting  and  Recovering  Oil  from.      P 

Jaek  and  Pinko 217 

Composition  of  Cooked.     1  Williams  I i;,,; 

Offal,  Treatment  of.      P    Fish  Ctilis  S      licate,  and 

-    nley 312 

Preservatioi  P    Revel  and  Campogne 

Smoking.    (Pi  Waldemann 55] 


ii.ii: 
1  and   Incandescence  Combined,  Lighting  by.    (P 

1     ■  

ttug  for  Prod  Blue,    (PI    \!i  maun 

M  O  ing  Spirit  Inn  □ 

Non-Ti  inn:, 

as.  Cause  of  Luminosity  ol  Hydrocarbon.    (Irwin) 296 

ky) 

PloQculation  as  an  Aid  in  Work,    (Gi 

1  1  reatmenl  ol  Wast,-  Bubataneea  for  Manufacture  of. 

l'    I  Dbley Tin 

v    alio  "it'll  r  Linoleum. 

Floor  Coverings,  Material  Suitable  for.    (P)  Karl,- 53-2 

Flooi                   ■  of  Material  for  Making,    (P)  ECraner 112 

Flour,  Determination  of  Suitability  of  Wbeaten,  tor   1: 

making.    1  Pleurenl  1 

Saare)  wn 

r  Making,  Artificial,  a  Cause  of  Lead  I'                  Char- 
cot ami  Tvon) 158 

Oils,  Conorete 1037 

Flowers,  Extraction  of  Perfume  of.    (Pansy) nsi 

Plui   I'  u    Composition  and  Origin  of  Glassworks.    (Grosse    .  '<\\ 
-Dusts,    Utilisation   of,   for    Sewage    Purifical 

Adeney  and  Parry 349 

Fluid  for  Making  Incandescent  Mantles.    (P    Pucbmuller 229 

Fluids  i\.r    Heating  and  Distilling,    (P)   Boult. 

t  Waterbouse 7s<; 

■i            and  Prescott 603 

U     aod  of  Filtering,      l'    Bennett  and  Beresford 719 

s.       ' .     Liquids  and  Solutions. 
Fluoret  uring  Matter  from  Substituted.    (P)  Imray. 

From   The  Farbwerke  vormals  Ueister,   Lucius,  und 

BrQning 13,; 

Fluoro  Compounds,  Production  of  Aromatic.    (P)  Valentiner.  B21 
Fodder,    Kann&vctnre   of.    from   Molasses   ami   lint   Pulp. 

i  \\  ilstenhagen '  j,-,i 

H  rlasses'and  Peat,  in  Germany L028 

Foo«l  for  Horses  and  Cattle,  Manufacture  of,      P)  Forsyth 

Fir    Swine,  Cattle,    Ac.,   Manufacture  of  Artificial. 

Sdrensen  and  Hey  man 457 

Prom  Molasses  of  Raw  Beet  Sugar,  Prod.  of.    (P    Hensel .  252 

is.  Antiseptics  in.     i.leau    

Products,  Sterilising  and  Preserving,    (P)  Nil'-; :jt:T 

■   Ash  and  Iron  in  Vegetable.    (Xiederstadt  1033 

Determination  of  Sogar  in.    (Pellet) 17 1 

ivalionof.    (P).Higgins 157,551 

iting Decomposition           I'    0*D       rt.v }  \ 

isation  of  Fresh.     (P)   Vuuse '. 62S 

Foodstuffs.  Determination  of  Carbohydrates  in,    (Stone) Tft'i 

Preservation  of.    (Pi  Hazard 

Preserving.    (P)  Iribarnegaray 694 

Manufacture  of.    (PJ  Revel  and  Campagne 60 

Formaldehyde,  \ction  of.  on  Albumin.    (Bach) 

(Jrea.      G  >ldschmidt)  629 

Asa  Bedncing  Agent  in  Ajialysis.    (Grutzner) 163 

I     apounds  of  Albumin  and  Pr                                         .,.  350 

tion  of  Small  Quantities  of.    (Kentnuui 165 

Determination  of.    (aicldux) 041 

Disinfection  by  means  of.    (Pi  Loebiuger 821 

H.v.  ing  Sonpled  Silk  hy  Aid  of.    (Silbermann  139 

Manufarture  of  Compounds  of  Starch  and  Dextrin  with 

„      ''   '  lassen iSV 

Methods  for  Estimation  of.    (Romijn)    366 

Solutions.  Strength  of  Commercial.    (Davis) 

scd.  for  Disinfecting  Purposes,  Estim.  of.    1  Strfiver)  1049 

Formalin,  Experiments witli.    (Eitner  :jji 

In  Milk.  Detection  of.     (jorissen) 

itiou  of  Potato  Scah  by   ],,-,; 

Forniic  Acid.  Determination  of.     (Nicloux) 94] 

Aldehyde,  Conip.  of,  for  Disinfecting,  Ac    (P)  Oppermann    931 

aldehyde.  Met  hod  and  Apparatus  for  Product  1011  of  Vapours 

of.     (PI  TriUat "....     754 

Aldehyde,  Production  of  Vapours  of.    (P)  Trillat ■ 

Aldehyde  Vapour.  Distributing.    1  P  1  La  S  .  .  t.-  Chimiquc 
des  I  sines  du  Iihoue  

Formosa,  Gold  in 333 

Fractional  Distilling  Apparatus.     (Tixien 

Fragrant  Substances,  Proil.  of  Fat  Solutions  of.    (P)  Mack  ...    sn 

France,  American  Drug  Preparations  in.    iT.U.    1514 

Chemical  Imports  of.     iT.K.i    

i  and  Caffeine  in.     IT.R.)  sh 

Customs  Decisions  in.    (T.R.)  

Duty  in  Thorium  Salts  in.     (T.R.) iffi. 

K-n:irt'>  Half-Stuff  Manufactured  in 

Sugar  Law  of.    (T.R.)  572 

Oil  in.     (Mir  n) 

Sugar  Production  in.    tT.R.)   

Frankinrense.  Analysis  of  True 

F.\:intinat  ion  of  "Indian  Substitutes  for 

Freezing  Points  of  Dilute  Sulphuric  Acids.     1  Uillmayr  533 

Fruit  Juices,  Prod,  of  Non-Alcoholic    (P)  Muller-Tburgau.., 

Juices,  Sterilisation  of  45,; 

Method  and  Apparatus  for  Drying.  S  ss      551 

Fruits,  Sugar  Content  of  some  Tropical.      (Prinsen-Geerligs)  .    939 
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Fuel.  Apparatus  for  Burning  Liquid.    (P)  Qoeotin ISO 

Artificial.  Manufacture  of.    • [P|  Forester ^-» 

-  Manufacture  of  CharcoaL    il'i  Kate...... 231 

Blocks,  Manufacture  of,  from  WastB  Coal,  ftc.    (P)  Jumeau  130 

Dust.    I  Schneider) v.;,  :':'. 

Gas  r                          aonof.    (Slocum) go 

Manuracton           P     1'Humy g»l 

Manufacture  of .    (P    Bssoj ,■•••;.•••.•,•. Hi 

land  Apparatus  for  Burning;  Liquid.    (V)  Altmann  664 

Method  and  App.  for  PreparingPeat  for.    (P)  Jenkins..,  52b 

Production  of  Artificial.    iPi  Kohlndorfer 526 

Fuels,  Artificial.      P)  Bradshaw 526 

Fumes,  Apparatus  for  Condensing.    (HI  DobeU •••  737 

App.  for  Separating  Matter  from  Gaaeous.    (P)  Edwards.  69+ 

Funci  Dtilisable  in  Distillery  Work.    (Sorel) 346 

Fur,  Rye  for.    (P)  Kellogsr 737 

Furfural.  Substances  yielding,  in   r  Peilitxen  and 

W»9 

Fvrnace.  Bolthoff-WetheJ  Boasting 613 

!'     Haviland  and  others 231 

Electric,  for  Manufacture  of  Phosphorus.    (P)  Billaudot .  745 
For  Collecting  Haws  from  Electric  Furnace  Reactions. 

1'     Begnoli  and  others 231 

For  Firing  Muille  Colours 44 

I    r  I neinerating  Garbage.    (P)  de  Bonardi 1134 

Manufacture  of  Calcium  Carbide.     iBullier)  318 

For  Manufacture  of  Cast  Steel  and  Homogeneous  Iron. 

(Pi  Gjers *7 

T  r  Producing  Coke.    (P)  Breffit  and  Treharne 228 

For  Production  of  Calcium  Carbide.     (P)  Haddan.    From 

Colbcrg  and  others 790 

Furnaces.  Apparatus  for  Burning  Liquid  Fuel  in.     (P)  Sharp.  720 

r  Tests  of  CnpeUataon.    (P)  McGhie  and  Ballard  ..  1020 

Blast.    (P)  Gibbings 543 

Chamber  Addition  to  Blast-.    (P)  Hutchinson 245 

Clav  for  Trough.     (Seger  and  Cramer) 329 

Construction  of.     (P)  Wagner 4?8 

Crucible.    (P)  Bickford 1020 

Crucible  Melting.    (P)  Kirkham 1020 

Deoxidising.     ( P)  Jones 683 

Blectric.      P    I'.-uther 48 

Electric.     (Pi   Horry 1006 

Electric.     (Pi  Price 545 

Electrical.    (P)  Abel.    From  Siemens  and  Halske 789 

Electrical.    (P)Boult.    From  Patin 528 

Electrical.    (P)  Patten  528 

For  Burning  Lime.  4c.     (P)  Stein 332 

For  Consuming  and  Deodorising  Air  and  Gases.     (Pi  Smith  695 

For  Glass-melting.    (PI  Thompson.    From  Miihlig 612 

For  Manufacture  of.    (P)  Badcliffe 330 

For  Production  of  Combustible  Gas.    (P)  Kitson 821 

For  Treatment  of  Town  Refuse.     (P)  Willoughby 62 

Gas.    (Pi  Fletcher,  and  Fletcher.  Russell,  and  Co 606 

Gas,  and  Muffles,  Combined,  for  Enamelling.    (P)  Preece.  735 

Gas-Regenerative.    (P)  Johnson  and  Thompson 229 

Generator.    (P)  Thompson.    From  Herwig 129 

Hydrocarbon,  for  Consuming  Smoke.    <P)  Fraipont 720 

Luting.      I'    Placet 919 

Means  for  Charging  Blast-.    (P)  Lewis 445 

Means  for  Promoting  Combustion  in.    (P)  Whitaker 902 

lurgical.    (P)  Piatt 47 

Metallurgical.    (P)  Schwahne 918 

Method  of  Working  Blast-.    (Pi  Thwaite  and  Gardner ...  806 

Obtaining  Cvanides.  &c.  from  Blast-.     (P)  McCosh 1020 

Regenerator.    (P)  Hall 902 

Regenerator,  for  Gas-Retort  Settings.    (P|  Stevenson....  902 

Bait-Cake,  Measuring  the  Temperature  of.    (Schuler)  ....  798 

Siemens' Regenerative.    (Pi  Svolioda 663 

Temperature  Determinations  in  Pottery 143 

IK  Light   Hvdrocarbons  as  Fuel.     (P)  Fletcher  and 

Russell 606 

Using  Liquid   Fuel,  for  Ores   and  Metals.     (P)  Fietra- 

Mhewski 1020 

Wall' Accretions  on  Lead  Blast-.    (lies) 243 

Fuse  or  Quick-Match.  Manufacture  of  a.     (P)  Lamm 634 

1  Oil,  Bases  contained  in.    ( Bamberger  and  Einhorn)  ....  253 
Fusibility,  Abnormal,  of  Mixture  of  Alkaline  and  other  Phos- 
phates.    (Le  Chatelier) 43 

Fusions,  Apparatus  for.     (Paul; 699 


Galicia,  G.,ld  Mines  of 53k 

Ozokerite  Monopoly  in.    (T.R.J  774 

Gallic  Acid,  Action  of.  on  Quinoline  Bases,    (de  Coninck) 765 

Acid  and  Tannin,  Action  of, on  Alkaloids,    (de  Coninck). .  639 

Gallium,  Oeeurrenceof,  in  Cleveland  Clay  Ironstone.    (Hartley 

and  Damage) 367 

Galvanic  Batteries.    8ft   Batteries, 

/  iic-Carbon  as  a,    (P)Abel.    From  Sedneff.. ..  808 


PAGB. 

Galvanising,  Method  of.    (P)  Heatlifield  and  Rawson 147 

Galvanoplastic  Bath,  Apparatus  for  Determining  Quantity  of 

Metal  Deposited  by.     (P)  Drucot 809 

Gamboge,  Composition  of.    (Sassinari) 248- 

Garbage.  Disposal  of,  by  the  Merz  System.    (Pownall) 752 

Incineration  of,  and  Recovery  of  Ammonia.    (F)  de  Bon- 
ardi    1034 

Garden  Party  at  Councillor  Frankenburg's 601 

Party  at  Dr.  Schunk's 596 

Gas.     (ClassII.) 35,129,227,316.429,522,003,661,719,  787, 

900, 1005 

Action  of  Sulphuric  Acid  on  Coal-.     (Fritzsche) 1005 

-Analysis Apparatus.     (Bleier)  466,634 

•Analysis,  Apparatus  for.    (Kent,  Smith,  and  Towers)  ....     400 

-Analysis,  Apparatus  for  Industrial.     (Vignon) 6(19 

And  Air,   Incandescent  Lighting  with  .Mixture  of.      (Pj 

Denayrouze 130 

And  Petroleum.  Genesis  of  Natural.     (Phillips) 727 

Apparatus  for  Ascertaining  Quantity  of  any,  in  a  Gaseous 

Mixture.    (Arndt) 935 

Apparatus  for  Estimation  of  Sulphur  in  Coal-.  (Fischer)  .  760 
Apparatus  for  Manufacture  of  Carlmretted  Water-.    (P) 

The  Economical  Gas  Apparatus  Co.  and  Merrifield  ....    525 
Apparatus  for  Producing,  from  Liquid  Hydrocarbons.    (P) 

van  Vriesland 525 

Apparatus  for  Production  of  Carburetted  Water-.      (P) 

Wheatley  and  Kros 321 

Apparatus   for   .Scrubbing   and  Purifying.      (P)  Hersey, 

Hulett,  and  Chandler .'.    229 

Appliances    for  Increasing  Illuminating  Power  of.    (P) 

Lavender  and  Tice 37 

Application  of  Benzol  for  Enriching  Coal- 429 

Capsules  for  Containing  Compressed.  (P)  Calderwood....  429 
Carburetted  Water-,  Method  and  Apparatus  for  Making, 

( P)  Humphrey  sand  Glasgow 720,  720 

Carburetted  WaUr-,  Method  and  Appaiatus  for  Manufac- 
ture of.    (P)  Addicks ?20- 

Carburetting.     (Young  and  Glover) 662 

Carburetting,  by  Means  of  Benzene.    ( Hoyer) 318- 

Carburine  as  an  Enricher  of  Coal-.    (Davis)  663 

Coal-,  Apparatus  for  Recovering  Cyanides  from.     ( P)  Lewis 

and  Cripps 738 

Coal-,  Use  of  "Manjak  "  in  Manufacture  of.    (Pye) 429 

Combustion  of  Illuminating,  in  Gas  Engines.     "(Haber  and 

Weber) 227 

Combustion  of,  in  Contact  with  Cooled  Surfaces.    (Haber 

and  Weber) 316- 

Composition  and  App.  for  Enriching.    ( P)  Stephenson. . . .    606 

Congress  of  French  Technical  Society  of 661 

Determination  of  Free  Nitrogen  in  Purified  Coal-.    (Arth)     470- 

Drying  and  Expansion  of.    (P)  Arter 605 

Engines.    See  under  Engines. 

Enrichment  of  Coal-.    (Holgate)  523- 

For  Domestic  Light  ing,  Value  of.    ( Lewes) 227 

For  Lighting  and  Motive  Power,  Method  and  Apparatus 

for  Production  of.    (P)  Kremcr 720 

For  Lighting,  Heating,  ic,  Treatment  of.  (P)  Oving  ....  721 
From  Hydrocarbon  Oils,  Production  of.  (P)  Middleton  . .  35 
From    Hydrocarbons,    Apparatus   for    Producing.      (P) 

Thompson.    From  Julien 903 

From  Liquid  Combustible  Materials,  Method  and  Appa- 
ratus for  Producing.    ( P)  Tresenreuter 322 

Furnaces  for  Production  of  Combustible.    (P)  Kitson,...    321 

Generators.    ( P)  Hennessey 663- 

-Igniting  Appliances,  Automatic.    (Drehschmidt) 60S- 

Illuminating,  Manufacture  of.    (P)  Young  and  others 789 

Industry,  By-products  of  the.    (Bunte) 661 

•Light,  Theory  of  Incandescent.    (Hohmann) 789- 

Lighting,  Bodies  for  Incandescent.    (Pi  (Barricre) 36 

Lighting,  Incandescent.    (P)  Denayrouze 321 

Lights,  Incandescent.    (P)  Hollins 321 

-Liquor,  Estimation  of  Total  Ammonia  in.    (Donathand 

Pollak)  936. 

-Liquor.  Separ.  Cyanogen  Compounds  from.  (P)  Bower. .  129- 
Mains,  Stoppages  in,  due  to  Naphthalene.  (Hoffmann! . . .  227 
Manuf.,  Naphthalene  in  Modern.    (Young  and  Glover) . . .    662 

Manufacture  of  Combustible.     (P)  Denayrouze 36 

Manufacture  of  Illuminating.    (Pj I  Lewes 430 

Manufacture  of  Substances  for  Imparting  Odour  to.    (P) 

Strache 626. 

Manufacture  of  Water-.  (P)  Goldschmid  and  Dellwik....  525 
Method  and  App.  for  Carburetting.  (P)  Bauweraerts  ....  903- 
Methcd   and  Apparatus  for  Manufacture   of.    (P)  Mew- 

burn.    From  Bates 431 

Method  and   Apparatus  for  Manufacture  of.    (P)  Wise. 

From  Thomson 605 

Method  and  App.  for  Prod,  of  Water-,    i  P)  Dellwik 431 

-Method  and  Apparatus  for  Removing  Gaseous  Iron  Com- 
pounds from.    (P)  Strache 664 

Method  and  Composition  for  Manuf. of.    (P)  Stephenson  .    664 

Method  of  Burning  very  Rich.    (P)  Wighain 230 

Natural,  and  Petroleum,  Genesis  and  Chemical  Relations 

of.    (Sadtler) 727 

Oxygen  in  Illuminating.  Determination  of.     1 1'feilt'er) 635- 

Processes,  Comparison  of  Fuel-.    (Slocum)  420 

Producer-  and  Water-,  Method  and  Apparatus  for  .Manu- 
facture of.    (Pi  Whitfield 605 

-Producer  Plant,  Application  of  the  Monti.     (Humphrey!  .     522 

Producers,  Method  of  Working.     (P)  liemehnans !...     130 

Producers,  Safety  Devices  for.     (P)  Humphreys  and  Glas- 
gow       130 

Production  and  Use  of  Water-.    (Dicke) 900- 
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Gat— conf. 

Production  o i  li  ind   Lli I  B  d  (P) 

Vriosland I. 'in 

Purification,  Experiments  on.  nt  Luton 079 

Purification,  lite  o(  lir  with  Lime  for.    (Carpenter) sis 

•Purifying    Materials.  Thiocyanides    from   Spent.     (Hoi- 

bhng) SS 

i;                   i:             from  Coke-Oven,    (Heingcrling)    ...  132 
-Retort  Settings  and  Regenerator  Furnaces.    (P)  Steven- 
ion 002 

Beparationof.fr Iree,&c.    ii'    Koaneman 918 

Si, . 'iin.  uiul  Electricity  as S >cesol  Energy,    (Bowman)  .    070 

-Tap,  Automatic, iec 

Treating  Peat  and  Coal  for  Obtaining,    (P)  Meikle 626 

lent  of  Illtiminatiug.      1'*  Botlej  431 

Vessels  or  High-pressure  Reservoirs,    1 1')  Tyler 310 

and  Liquids,  Apparatus  for  Reducing  Pressure  <>(.    il') 

SI  itchett 602 

I  quids,! lensing  Column  for.    il'i  BUrsel 608 

Lpparatus  for  Absorption  of,  in  Liquids.    (P)  Hirzel s;.;i 

Apparatus  for   Blectrical   treatment  of.    (P)  Bonner.  I . 

d  van  Bercham 684 

Apparatus  for  Generating  Hydrocarbon.    (Pi  Blakeley  ...    230 
Apparatus  for  Measuring  Pressure  of   Powder,  in  Gun 

Barrels,    il'i  Polain 1040 

Apparatus  for  Purifying.    (Vandevelde) 701 

tppai :iiu>   roi    Recovering    Benzene   from.     (P)    Murks. 
Prom  LaCompagnie  pour  la  Fabrication  iles  Cotnpteurs 

aGai 72*. 

Apparatus  for  Separation  of  Mixed.    (P)  llauipson 815 

Apparatus  for  Treating  Solid  and  rusty  Substances  with. 

(PJ  Mond 34 

Chambers  for  Combustion  of.    [PJ  Hariinanu t-ti 

Cylinders  for.    (PJ  Lawson  and  Prescott 0112 

Dissolved  in  Liquids,  Apparatus  I   1  I        ctdiur.    (Clowesi.    "Jin 

Filter  for  Impregnating  Liquids  with.    (Pi  Raydf 33 

Prom  Coke  Furnaces,  treatment  of 121* 

Prom  Electric  Furnace  Reactions,  Furnace  for  Collecting, 

1  Pi  Regnoli  and  others 231 

From  Explosives,   Measuring  Power  and  Volume  of-     (P) 
Lake.    Prom  The  SprengstefF  Actiengese)l9chaf1  Car- 

bonit 261 

From  Iron  Blast    Furnaces,   Utilisation  of.    (P)  Thwaite 

and  Gardner 806 

Generator,  Condenser  and    Holder    for.    (P)    Bean   and 

Ringwood : B27 

Generator  for,    (P)  Pernand  des  Essards 527 

In  Canned  G.wds,  Collecting  and  Analysing  the.    (Dore- 

mns)  '....T 1046 

Method  ami  Apparatus  for  Detecting  Noxious.    (P)  Mayer 

and  Bush '. . .    162 

Method  and  Apparatus  for  Generating.    (P.  Thwaite 525 

Method  and  Apparatus  for  Purifying.    (Pi  Theisen 231 

Obtaining  Alkaline  Salts  from,  method  ami  Apparatus  for. 

(P)  Craig 828 

Utilisation  of  '  oke-oven 900 

for  Cylinders  Containing.    (DucretetandLejeune).      83 
...rks  Houses,  Contamination  of  Air  in.    (Drehschinidt)..    7".2 

Visit  to  the  Manchester  Corporation 5'.'6 

Gay-Lussao  Towers,   Construction   of.     (P)   Jensen.     From 

Lunge  and  Rohrmann 637 

Gelatin  in  Glue  and  Glue  Liquors,  Volum.  Estim.  of.    (Jean).    SS4 

Plates,  Etching  Process  for.    (Mosesl  660 

Colloids,  Preparation  of  Soluble.     (Pi  Mills 622 

Gelatiuoidantl  Proteid  Substances.  Determination  of.    (Allen 

and  Searle) 1047 

Generators,  Method  of  Using  Calcium  Carbide  in.    (P)  Smith.    790 

"  Geosote  "  :  Goaiacol  Valerianate.     1  Kieek  1 632 

Geranium  Essence.  Researches  on.    (Charabot) 555 

German    Chemical    Industrial    Society,  Annual  Meeting   of. 

IK 840 

Germany  and  Britain.  Drug  Trade  between.    (T.R.) 837 

Basic  Slag  in.     (T.R.) 477 

Beet-Sugar  Returns  of,  for  1895-06.    (T.R.i  574 

Chemical  Profits ot     I  I'.R.) 645 

Chemical  Trade  of.    (T.R.i 272 

Crisis  in  Sngai  Production  of.    (T.R.) 574 

Drawback  en  spirits  in.    1  T.R.i 47s 

Effects  of  the  New  Sugar  Tax  in.    (T.R.) 477 

Importance  of  Calcium  Carbide  Industry  to.    (Frank)....    663 

Leather  Industry  111.    (T.R.) ' 476 

Mineral  Production  of.  in  1896.     (T.R.) 17s 

Alining  and  Metallurgical  Industries  ot    (T.R.) 574 

Molasses  and  Peat  Fodder  in 1028 

New  Margarine  Law  of.     (T.R.) 708 

Production  of  Iron  Ore  in.    (T.R.) 172 

Proposed  Tax  on  Distill.  Products  of  Wcod  in.    (T.R.i 374 

Returns  of  Patents  Office  of,  for  1S9I1.    (T.B.) 272 

Silk  Weighting  in 532 

Trade  Returns  of,  for  1898.    (T.R.) 27" 

Gilding  Solutions.  Assay  of.    (Allen) 82s 

Ginger,  Essence  of.    (Glass) 551 

Examination  of  Commercial.    (Glass) 551 

Gland,  Production  of  the  Active  Constituents  of  the  Thyroid. 

( P)  Imray , 633 

•Glass,  Artificial  Stone  from  Broken 44 

Calculation  of  Yield  of  a  Charge  of.    (Hohlbauni) 143 

Coloured  by  Copper.    (Zulkowski) 441 

Coloured  by  Direct  Penetration  of  Metals  or  Salts.  (Lemal)    611 
Colouring,  with  S'lver.    (Zsigmondy) 1015 


I'AOE 

i;lnss  -■;mU. 

Containing  Silver.  Surface  Lustre  in,    (Zsigmondy) I0U 

i'.  corationson  Graded  Hull  Frosted ' ioio 

Devitrification   of,   for   Hanufactur Stone 

'  Ibjeota.    (!'.  Garchey gso 

Elasticity  of.    (Winkelmnnn) an 

1  1.  in  1  if  Plates,  Production  of.    (P)  Lohlcr 612 

Furnaces  for  Manufacture  of.    (P)   Radcliffe 880 

Kibi  tor    Firing   Colours,  .v.     on        P)    Chapman  and 

[Uingworth 144 

LightsfbrJ ses,  Producing  Coloured,    il'i  Havis .'.'.'  in 

•Making,  Aluminium  in,    (Appert) t:; 

Making  Sheet-,  German  and  Belgian  Methods  ol ...  330 

Manufacture  of  Sulphate*.    (P)Goerisch is, 

-Materials  for  Clear 144 

■Melting   Furnaces  or  Troughs.     (P)  Tl ipson.    Fi 

Mlllllig ,;[.. 

Metallic  Decorations  on.    (P)  Kunxe ,.....,.,  it 

Oven  for  Fusing  Designs,  Ac  on.    (P)  Albrechf  ,  .Tin 

l'..ts  and  Trough  Furnace.,  Clsj  f'.r.    (SegOr  and  Cramer)  829 

Pottery  and  Enamels.    (Class  VIll.i 13,143,329,441,587 

„      ,  'II.  ••  I1.IIH5 

f'r,  iluetiuii  of  Coloured  Pictures,  Ac.  on.    (Pi  Albrechf  ...  7:0 

Proportions  of  Constituents  of.    (Hohlbaum) wt 

Refining  Mineral  Oil  with  Water.    (Michler) 1009 
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Arsenic  Uloys,  Micro-'  '  Exam.  of.    (Stead) ., 

Arsenic,  and  Lntimony,  Method  of  Separating.     (Dancer),     K)3 
Arsenic,  and  Antimony,  Qualitative  Separ.  or    (Rawson)     113 

In  Bronze,  Determination  of.    1  Hull  aril  1 ;■;:; 

In  Tin-Plate,  Estimation  of.    (Mastbaum)  700 

Ore,  Treatiug  Slag  from.    (P)   Bohne 919 

Ores,  Treatment  or.    (P)  clans 746 

e,  Treatment  of.    (P)  fonder  Linde 74^ 

-Plated  ild-coloured 

Recovery  of,  fr  m  Spent  Tin  Baths.    (Vignon)  t '. 

Scrap,  Electric  Treatment  of is 

1      f,  in  Bond.    (T.R.) m; 

Export  of  Medii   oal.    (T.R.) 94s 

Titanium  and  Tungsten,  Separation  nf.    (Defacqz) 

Cyanide Xitride in  Blast-Furnace Slag.    (Frauck) :'ij 

Oxide,  Prod,  of  Fast  Colours  on  Fibri  -..    23s 

:o.  Manufacture  of .    (P)  Pserhofer 

Treatmentof.    (P)  Weiners 

Tolu  Balsam.  Spurious.     (Braithwaite) 697 

Toluene,  Chlorine    Derivatives  of,  Manufacture  of.    (P)   La 

v  '  bimiquedes  1  sines  du  Rh6ne 

Prodhction  of,  from  Oils  and  Tars.    (P)   Meikle 905 

Sulphonic  Acid,  Ortho,  Preparation  of.    (P)  Haul] 1039 

bloride,  Prod,  and  Purif.  of  0-.    (P    Majerl    :>us 

Tonkin.  India-Rubber  in.    (T.R.  I 

Tortoise-shell,  Substitute  for.    (Pi  Oadorel (49 

Towers,  Construction  of  Glover.    (Niedenfuhi    912 

struction   of   Glover   and  Gay-Lussac.    (P)    Jensen. 

Fr  im  Lunge  and  Rohrmann 537 

T   cicodendrol,  Investigation  of.    (PfafT) 

Report...     72, 170, 269, 369, 476,  572, 643,  706  71  1,8  S  943,1052 

Transvaal,  Chemical  Industry  in  the.    (T.R.) ^12 

English  Cement  iu  the.    iT.R.j 574 

i.r's  Annual  Statement 4:1,1 

.  Chemical  Substances  in  the  Trunks  of.    (Storer) 

\  um  11-  Series,  Tropemes  of  the.       B 

Triangle,  Substitute  for  a  Pipeclay.    (Fairley) 995 

Tribenzcyl-Gallic  Acid,  Prod.  of.    il'i  Landshoff  and  Meyer..    824 

Trichloropurine,  Production  of.    (P)   Boohi     _  or 758 

Trimetbyleue,    Decomposition    of,    by    Heat,    (fciaber  and 

belhauser) 

Tripllcndioxazine  Derivatives.    (Auwers  and  Rohrig) 

Triphenylmethanc  Colouring  Matters,  Prod,  of  Red.    (l\i  Ville    437 

Triphenylmethane  Series.  Rases  of  the.    ( Weil  I 131 

Tropemes  of  the  Triaeetone- Amine  Series.     1  Harries) 822 

Production  of.    ( Paul ) 

Troughs  for  Glass-melting.    (P;  Thompson.    From  MQhlig . .    612 
s,  App.  for  Electro-Deposiiion  of  Metals  oi        P        ivpcr- 

Coles  Galvanising  Syndicate  and  Cowper-Coles 

Apparatus  for  Manufacture  of,  by  Electrolytic  Deposition. 

(Pj  Elmore.    1'rom  Elmore 74,; 

Tungsten  and  Antimony,  Separation  of.    (Uallopeaul 

And  Titanium,  Separation  of.  

As  a  Wool-Mordant.    (Knecut)  677 

U]      ut.      Xorton) lit 

Reduction  of,  from  Wolfram.  117 

Tungstic  Acid  aud Manganese,  Separation  of.    (Taggarl  and 

Smitl 164 

And  Silicic  A  ationof.    (De  tj'36 
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H  i    Points  connected  with.     (Somerville  and 

19 

Tnrnips                                      Hanuresthen                       *)  '-'» 
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Crude.  Treatment            !       ^i; 

,t.  A  Now.        l.l;. ,•••••;•••, V, 

,.!i;    (.      p    Schmidt  ....  -i> 

Oil  and  its  Substil     ■  -                         ™ 

Oil,E                        sin  Oil  i.i  French.     (Aignan)..... j" 

Production  of  Ciysiallini  -  rom.      P    Mch.ei 

•*» 

■'.  in  Printiinr  Text      ■            -     Dva a-' 

istefor!                                 '■  •   •■"  Delaze 36S 

Oepairing  Leaks  in  Pceumatic.    (P 

H  m  laid  Langlej ••■•• ■•  4-(l 

gelal  B  -      lit   Composition   Applicable  for.       1 

nth '49 


u 

I" nguent,  Manufacture  of.    (P)  Mewburn.    Prom  Chemische 

Fabrik  von  Heyden s- > 

I'n  t  -.1  States,  amendments  to  Patent  Statutes.    iT.R. 3/2 

Industry  of  the.    (T.R.) HKS 

D      -     lin  the.    tT.K.'  

Regulations  in  the.    '  T.R.    7»7 

s,D              .        Ucoholic  Preparations.      T.R. 708 

<•  Copper  Refining  in  the.     (Kroupa)  ...  5U 

id  Shipments  from  the.    (T.R.) 271 

3,  Mineral  Output  of  the.    (T.R.) 708 

s,  Patent  Law.  Changes  in  the.    (T.R.) 943 

leum  Export  of  the.    iT.R.l 271 

'.  Phenacetine  in  the.     (T.R.  I 575 

■      ites                   r.R.) 172 

States,  Production  of  Minerals  and  Metals  in,  1896.    .,  I. It 

New  Tariff  in  the.    iT.R.i 272 

s.  Quicksilver  Production  in  the.    (T.R.) 1054 

s.  Tariff  Changes  in  the.      T.R.) 37" 

States      S        i    America. 

I  ranium  Carbide.    (Moissan) 130 

Electrical  Preparation  of.    (Moissan) li'.' 

Inlensiflers  and  Reducer  in  Photography.    (P)  Hill  and 

Tin-  Oesco-Fylma  i-'o 461 

Mini-;  at  Joacbimsthal.    iHelinhacker)  46 

Preparation  and  Properties  of.    i  Moissan  I I4S 

■:.  (roin  Residues.    (Gawalovski) 212 

L'rea                  formaldehyde  on.    (Goldschmidt) 629 

m<  rnium  Carbonate  as.    |  Bourgeois) 5tj'.' 

I'ric  Acids,  Preparation  of  Alkylati  L      P)  Pischel  S68 

!  Employment  of,  in  Glove  Leather  Dressing. 

i  li  art)  7*8 

L'rtica  Family,  Bleaching  Fibres  of  the.    (P)  Gomess 

I'tnh.Th.-                           f  717 

The  Guano  Deposit  of .  <;s7 
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m  Apparatus  for  Granulation  of  Crystallisatle  Liquids. 

sse 7U> 

Apparatus,  Tt-uiperature  of  ^apuur  an'    S  in. 

sen 152 

Valerian  Oil,  Mexican 557 

Villi.  containing  Com].!  retet 



Vanadium  and  Arsenic,  Separation  of.    (Field  i    IS  —    lot 

Volumetric  Estimation  of.      Ir  m) 

Vanillin,  Condensation  Product  fro-n  p-Phenetidine  and.    (P) 

innidt B23 

.Manufacture  of.    iP)    Kllis.    Prom  La  Socicte  Chimiqui 

':  633 

ifa  tureof.    I  PJ  Imray.    Prom  Keimer    633 

re    :.      P    La  -    :iete  Chimiqm  I  du 

75S 

-Para-pbenetidine.    (Goldschmidt) 757 



Estimation  of  Alcohol  by  the.    (Rothenbach  ..      642 
er  for  Liquids  for  1                      Light     t       ?)  Brokk.  1007 
in  Vacuum  i                             iture 
1 52 

Apparatus  I                                D      11 ;  ; 

tpparatusfor  Pro  hieing,  from  Liquid  Hydrocarbons.    (P) 

Van  Vriesland 525 

Burner  or  Atomiser  for.      P    Lake.    From  B             525 

Condensers.    '  V)  Merrick  am!  Washburn ''.02 


I'l'.i: 

Vapours,  Action  of  Acid,  on  Metallic  Sulphides.     I  Kelley,  jun  . 

and  Smith) •  •     l«8 

Apparatus  for  Electrical  Treatment  or.     (P)   Bonner,  W 

rand  Van  Bi  rcham ,;st 

Formic  Aldehyde,  Production  of.     t  PI  Ellis.     From  La 

Socieii  Usines  du  Rhone 1084 

Method  and  App.  for  Prod.  Superheated.    I  P)  Adorjan  ...    428 
Method  and  Apparatus  for  Purifying.      P)  Theisen 231 

S  '  ■  ;ses. 

Varnis  aufacture of.    (P)  Bedford i"-i 

Gold-coloured,  lor  Tin  Plate s'-' 

Making,  Manufacture  ol  Resinates  for.    i  Cruchot) 448 

Making,  Valuation  of  Linseed  Oil  for.    (Lippi-m 708 

Manufacture  i  i.    1 1''  .Turany 61 

Unboiled  Lins<  ed.    (AmselJ '-2  4 

"  Unboiled " Linseed.    (Lipperl  1024 

Varnishes.    (ClassXIII.)  51,151,247,340,449.546,620,683 

747,811,922, 1»23 

Air  and  Waterproof.     IP)  Leitch 151 

Manufacture  of .    il'i  Goklbluin 924 

Properties  of.    (Weger) 1024 

Vaselin  Oil  "  Soluble  in  Water."    I  Holde) 

Vats.  Cleauing  Large  Spirit 254 

Indigo.      Grossmann) ,;" 

Vegetable  Fabrics,  Prod,  of  Lustrous  Effect  on.    (P)  Liebinaun    795 

-    bstances,  Disinfecting  and  Preserving.    (PJ  Clajus 695 

Substances,  Preserving.      P)  Humbser 55W 

Venezuela:  Regulations  for  Importation  of  Butter  and  Fats. 

(T.R.).. 1052 

Tariff  Modificat  ions  of.     (T.R.) 769 

Verona  Earth.     (T.R.) 477 

Vessels  for  Dyeing  Purposes.    (P    Lee 737 

For  Holding  Corrosive  Substances.    (P)   Funfak 227 

\  ictoi-ia,  Customs  Tariff  of.    (T.R.)  BS7 

Vienna  Beer,  Anal/sis  of.    (Dom<  ns ' 

Vjgna  Catjanz-,  Proteids  of.     '  Osborne  and  Campbell  I --  • 

'N'iiiL-  Parasites,  Ferrous  Sulphate  for  Dost  ruction  of.    (Croque- 

vielle) 350 

Vinegar  Bacterium.  A  New.      Zeider    G2H 

Vinyldiacetonalkamine,    Production   of    a.      (P)  Chemische 

Fabrik  auf  Actien  vormals  IT.  Schering 75  s 

Viiiylpyrocatechol,   Decomposition   of    Caffetannic    Acid   to. 

Kuuz-Krause) ^ii 

Violets,  Artificial  Essence  of.  Manufacture  of.    (P)  Fritzscbe.  l".'is 

Vise  se,  Manufacture  of 552 

Voltaic  Batteries.    S&  Butteries. 

1  «  i  N.  w  Types  of.     (Pauling) 21". 

Voltameter.  Copper,  Advantages  and  Disadvantages  of  the. 

<  Foerster )  7 12 

Vulcanised  Fibre,  Manufacture  of 552 

Vulcanising  Apparatus.    (P)  Davis 52 

Vulcanite,  Substitute  for.    (P)  Birkbeck.    From   Wierdsma 

and  Kuipirs 58S 
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Wahl    System,    Albuminoid    Matter    in    Brewing    by    the. 

(Henius  and  Thevenot) , a2S 

Wall  Papers,  Cause  of  Arsenical  Poisoning  by.    I  Bolaa ' 820 

Pacers,     Cause     of     Poisonous     Action     of     Arsenical, 

"  i  Em  merlin::) l.'- 

Papers,  <  au3ei  I  Poisonous  Action  of  Arsenical.    (Gosio)  .    62S 
Papers.    Set  also  under  Papers. 

Walls,  Production  of  Matt-rial  for  Caking'.    |  P)  Kraner 442 

Waller's  Improvement  ofHubl's  Iodine  Solution.    (Pelgrv)..    56i 

Warp  '  'haiuSj  App.  for  Printing  Designs  on.    (Pj  Dratz 733 

Wash-Bottle,  Useful  Form  of.    (Meade) 0S4 

For  Hop  Piants,  &c.     (P)  Dyer ;r ; 

Washing  Composition,  and  Manufacture  of  Same.    (P)  Schu- 

chards  and  Otto 

Material,  Manufacture  of.     ;  P 1   Rezek r>4<> 

Wastes.    Set  under  Refuse  and  Residues. 

Water,   A   Condensed    Acid.   Obtained    by   Evaporation   of 

"  Osmose  Water."    [Anderlik  251 

Analysis,  Ammonium  Carbonate  in.    1  ROssing) ;.  2 

Analysis,  Colorimetrie.    I  Eonig) 

Analysis,  Copper-Zinc  Couple  for  Determination  of  Nitric 

Nitrogen  in.    (Stock  I  in; 

iTus  for  Filtering.     iP)  Befries B21 

Apparatus  for  Heating  and  Distilling.    (P)  Boult.    From 

Waterhi  use 786 

App.  for  Softening  and  Purif.    1  P)  Tyacke  ami  Gittins...    :i4:i 
Apparatus  for  Treatment  of,  with  Powdered  Materials. 

1  Pi  Haignen's  FUtre  Rapide  Co.  and  Ellis :::i 

Bactenal  Purification  of.    (Franklandt i;.7 

Containing  Carbonic  Acid.  Corrosion  of  Iron  by.     |  Petit  1  .     Vl-< 
Conta  5         Stc,  Apparatus  for  Evap.    (P)  Straker..    227 

Detecting  and  Estimating  Lead  in.    (Berntropj 66 

Filters  for  Purifjii  \  I  I     Mills  an  I  Chamberlain  .    5.v_' 

Flood-,  of  th«  Seine,  the  Yonne.andthe  Marne,  Nitric  Acid 

in.    (Schloesing) ^1 

For  Drinking,  Analysis  of.      Romija) i.;; 
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in  [odine Spring,  Inalyslsof.    (Lipp) ■■•  175 

i  .is       v      mill,  >■  das. 

-( ;i:i        s  G  :'is,>- 

[r   Ukalnids  and  their  Suits,  IMinmtion  of.     (Dot)    

Jit  Ran  ton..        \  i  -l  pstadl     

Materials  for  Filtering.    (PI   Harris  and  «;•  :orge 921 

i      inn -r  Impure.     I  r     Vng<  I!  and  i  andj  ..  < '■" ■' 

Means  for  Purification  of.    [V    Dervaui S21 

M,  thod  and   Ipp   for  Pnril  i  it  ■  '■■<■   Boiling,    >  P)  Dei  mux.  830 

Method  ol  Filterii                        ott  and  Bercsford 719 

•Motor  (or  1  n  in  the  Utburat  rj .      I'lvll-n  B26 

for  Dyeworks,  Cement 013 

Pipes,  i •:  Ivnniscd  Wrought  Iron 168 

Piunfying,  Softenmg,  or  Hardening.     (F    Williams 158 

Removal  ol  I  Organic  Wall   r  ir  m  Peaty.    '  Readman) 31 

Rendering  Drinking,  Free  from  <  ■<  rms.    (P)  Altmann, 

Influence  of,  on  Mortar ISO 

n Mir  Apparatus.     I  I'     Doulton  nud  Hanger 

-  rtening.  Method  and   Vpparatus  tor,    (P    D'Uuart  and 

Glaesencr •">">- 

Supply,  Character  of  the  London     (Dibdin  '.'.  183 

Waste,  from  Print  Works,  Purification  of.    (Flintoff) 551 

Wat  rs, <  torrosive  Mine*.    (Jones  i Ml 

Determination  of  Phosphoric  Acid  in  Potable.    I  Lepierre)  163 

Examination  of  Pollnred.     (Mackej  and  Mi  Men  993 

Manufacture  ol  iromatic,    1 1'1  Auoninachio 64 

in. -Hi  of  Impure.    (P)  Bottom  ley 1034 

Mineral,  Production  of  Artificial,    (r)  Anderson 623 

Waterproofing  Fabrics,      P    Waugh,    From  Amos  and  Co.  .. 

Wax,  Adulterated  Japan,    i  La  Wall)  2(7 

Chinese  insect  White I 85 

For  Oomb   Foundations   for    Bee    Hives.     (P)   Howard. 

Prom  Weed H9 

Wechsler's  Methi  d  for  Separation  of  Fatty  Acids.    (Crosslej  I  263 

Wcinrich    Process    for    Revivification    of    Animal    Charcoal. 

I  Newhall  i 153 

*\  relsfcach  Lamp.  A  Petroleum.    \  Mnnns  I 659 

\\ .  si    in. ha   Royal  Commission,  Report   of,  with  Subsidiary 

Report  by  D.  Morris  :'4t 

West  [ndios,  Foreign  Competition  in  the.    (T.R.) 838 

Wheat,  Insoluble  Carbohydrates  of,    (Sherman) G:to 

Wheel  Tyres,  Gelatinous  Resilient  Composition  Applicable  for. 

(P)  Forbes  and  Weymouth 7t:» 

w  bisky,  Method  and  App.  tor  Ageing,     i  F)  Etly  and  Long  ...  10S2 

White  Lead,  Apparatus  for  Manufacture  of.     I  P    Eyles 92  \ 

Lead.  Drying,  Apparatus  for.    (P)  Sanderson [20 

Lead  for  Paints,  Manufacture  of.     [P)   ismay 61 

Lead,  Manufacture  of  Dutch.     I  P)  Sand  Hand 620 

Lead,  Manufacture  ol  Dutch.    (P)  Websterand  Crawford  620 

Load  Pigment,  Lead  Sulphite  as  a.    (P)  i  lharlier 312 

Lead  Pigments,  Manufacture  of .    (P)   Macdonald 2(7 

head,  Preparation  of.    i  Lucko\i  I 743 

Wick,  Process  for   Manufacturing   Smokeless   Inflammable. 

i      Freise 789 

Windiscli  System,  Albuminoid  Matter  in   Brewing  by  the. 

I  Senius  and  Theven<  it) 928 

\V  oe.  Action  of.  on  Metallic  Zinc.     (Levat) :>t7 

Colouring,  Mistaking  Coal-Tar  Colours  for    Caramel   in. 

(Magalhaes)  L56 

Corks,  Dangers  Occasioned  by.    (Will) 348 

Detec.  and  Quant.  Detenu,  ol  i  lane  Sugar  in.    i  Kuliscb)  .  47:t 

rmination  of  Acid  Potassium  Tartrate  in.    (Jay) 7"t 

ruination  of  Glycerin  in.     (Boettiuger) 104s 

i  and  Value  of  Micro-Organisms  in  the  Manufacture 

of.    (Schack-Somner)   196 

Effect  of  too  frequent  Sulphuring  of  I  teskaon.  i  Fresenius)  59 
pphoric  Acid  in.      Tl*<  rr,-r  and  I 

Estimation  of  Potassium  Bitartrate  in.     (Gautier) 365 

Kstnt'ation  of  Volatile  Acids  in.      '  iayon) 766 

From  Acclimatised  Chinese  lirapc  Vine,  Composition  of. 

I    tidet) 455 

From  Grapes  affected  with  Sweet  Rot,  Glycerin  in.    (La- 

bordc ) 1031 

From  Wine-Press  Residue  s.    i  Spat  th  and  Thiel     156 

Isolation  and  Estimation  of  the  Glycerin  in.     I  Bordas  and 

de  Raczkowski) 252 

Lactic  and  Succinic  Acids  in,  Determination  of.    (Muller 

<  txidation  and  Souring  of.    (Martinand) 155 

Presence  of  Acarina  in.    (Mathieuj  BIS 

Protecting,  during  Sterilising  or  Pasteurising.   'I')  Ameye  619 
That  has  lost  Colour.  Ab®                  'xygen  in.    I  Labord 

feasts.    I Kayaer and  Barba) 164 

Yeasts,  Researches  on,     i  Porti ' 346 

Vines.     (ClassXVII.)  .....   .  57,154,252,344,458,548,625,691,750, 

817.92* 

Acetic  Acid  in  Italian,  Greek,  and  Spanish  Red.    (Ecken- 

roth  i 53 

Apparatus  for  Attemperating,           i   -   her 3-1 

Apparatus  for  removing  Imp  i  .    (P)  HcEu 

From  Bennett 349 

Determination  of  Glycerin  in  Sweet,      l    oris    

Distinguishing  Coal^Par  I                 m  Caramel  in  Colour- 
ing of.    (d'Aguiar  and  da  Silva    563 

Filters  for.     (P)  Rlxe  


Influence  ol  Colouring  Hatter  on  Fermentation  ol  Di 

Red.    (Carles  and  Niviore)  

Lactic   lcla  In  Algerian,    (Muller]  150 

Loss  of  Colour  in.    (Ona  m  re    347 

Loss  of  Colour  In,    i  Lab  irde    156 

i      s  of  Coloui  in.     (Lagatu) 

Malt,    i  Lisl  i  347 

Means  For  Improving,     i  P    Maj  and  New  lands 55M 

Preparation  i     M                 Pauei         627 

Prodm                                          P    MQHer-Tburgau  Blti 

Pi  ipei  -  ies  ol  Fi  rn  ent  Producing  L<      ■  I   i  I  i 

■   ; 

Testing  for  Coal  Tar  Colours  in  White,    i  D'Aguiar  and  da 

Silva)  161 

Wire,  Method  and  Apparatus  for   Electrically  Coating.     (P) 

Rawson 146 

Wires,  emulating  Material  tor  Electric,    i  P)  D'Humy  112 

w  itv  ntersrand  Gold  Fii  id.  The.    (Campbell] 

Wolfram,  Reduction  of  Tungsten  from,    1  Defacqz  1  1  (7 

Wood,    Urohol  thrived  from 

\  1  m  1  Wood  Waste,  Oblainment  of  Turpentine  from,     (J») 

Sehu11.lt    2  1- 

Ipparal  us  and  Method  for  Charring.    <  P)  Laurenius 789 

Composition  as  a  Substitute  for.    (P)  Scheuermann  and 

Cowper 15 

Compressing,  and   Utilising  Wasto     Pn   lu<       I 

P)   !».'  Pont 331 

Drying  or  Sterilising.     '1''  Nodon  and  Bretonneau 331 

Fillings  for.    I  PJ  Phillip? 613 

(.uu is.  Composition  of.     (Truchot  1 344 

Impregnating,     il'1  Thompson.    From  Haaselmann 916 

Means  tor  Protecting;  from  rnsects.    (P)  Gallinowsky 145 

Method  and  Apparatus  for  Empregnating.    (P)  Lebioda..  1017 

Modern  Distillation  of.     (KlarJ  667,722 

Oil,  Japanese.    (Jenkins) log 

Process. and  Apparatus  tor  Treating.    (P)  Bretoneau  and 

Sod,  ,n 807 

Process  tor  Electro-plating.    '  P)  Wirth 338 
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NOTICES. 

Collective  Lxdex. 

A  collective  index,  embracing-  the  whole  Journal  from 
the  Proceedings  of  the  First  Annual  General  Meeting,  1881, 
to  the  close  of  1895,  is  now  in  preparation,  and  will  be  ready 
shortly.  It  will  contain  both  a  subject-matter  and  authors' 
names  portion,  and  will  be  a  volume  of  about  500  pages, 
uniform  in  size  with  the  Journal. 
The  prices  will  be  as  follows  : — 

To  Members  (see  Rules  25  and  27)  and  Past 
Members  (see  Rule  30)  ;  Libraries,  Corpora- 
tions, and  Exchanges  on   the  Society's  List 

Each  copy  10*. 

To  Subscribers „       12».  6d, 

Toothers 15,. 
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Notice  is  hereby  given,  for  the  information  of  members  and 
advertisers,  that  the  advertisement  columns  of  this  Journal 
have  been  contracted  for  by  Messrs.  Eyiik  and  Si'Ottisw-oode, 
the  Society's  printers  and  publishers,  to  whom  all  commu- 
nications respecting  them  should  be  addressed.  The  circu- 
lation of  the  Journal  is  now  more  than  3,000  per  month. 
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DR.    R.    MESSEL    IN    THE    CHAIR. 


THE  SMELTING  AND  REFINING  OF  CYANIDE 
BULLION. 

BY  ARTHUR    C  A  LDECOTT,  B.A.  (c.G.H.   UNIV.). 

The  precipitate  produeed  in  the  MacArthur-Forrest  cyanide 
process  by  the  passage  of  gold-bearing  cyanide  solutions 
through  filiform  zinc  varies  in  character  according  to  the 
nature  of  the  ore  and  the  strength  of  the  solutions  employed. 


It  is  collected  bj  screening  in  water  the  contents  of  the 
extractors  through  sieves,   of    which   the    meshes    ma}    be 

]  inch  or  less,  and  then  draining  oil  tie  liquid  through  a 
tiller  cloth.     To   hasten    filtering  and    drying  a    filter  press 

maj  be  employed.  By  this  means  the  bulk  of  the  fine 
material,  with  it-  gold  contents,  is  separated  from  the 
coarser  portion,  which  is  returned  to  ihe  extractors.  A 
somewhat  coarse  sieve  is  advisable,  a-  the  finer  particles  of 
zinc,  which  would  otherwise  tend  to  accumulate  and  clog  in 
tlu-  extractors,  are  thereby  removed. 

The  components  of  the  precipitated  gold  Blimes,  as  they 
are  called,  of  which  special  account  must  be  taken  in  the 

conversion  into  bullion,  are  shreds  of  zinc  and  zinc  cyanide, 
copper  from  the  ore,  iron,  arsenic,  lead,  and  other  metallic 
impurities  of  the  zinc  which  are  insoluble  in  cyanide 
solutions,  zincic  ferrocyanide,  of  which  the  iron  is  liable  to 
be  reduced  to  the  metallic  state,  zincio  hydrate,  ferric  hydrate, 
calcic  carbonate,  -and.  and  other  o*y -compounds  which  are 
readily  fluxed,  and  mercury  derived  from  the  amalgamated 
copperplates.  From  the  nature  < it  these  constituents  they 
may  obviousTj  be  divided  into  those  metallic  oxy-compounds 
which  readily  combine  with  the  fluxes  subsequently  used, 
and  the  metals  and  cyanide  compounds  which  tend  to  act  as 
reducer-  and  render  the  bullion  base.  These  latter  it  is 
necessary  to  oxidize  preliminary  to  -melting. 

At  one  time  it  was  common  practice  on  the  Witwutersrand 
to  mix  the  dried  slime-  with  Muxes  and  smelt  at  once,  but 
this  plan  was  found  to  be  tedious,  to  produce  very  base 
bullion,  and  to  leave  a  large  amount  of  gold  in  the  slag  ; 
owing  to  the  ammoniaeal  gases  and  steam  evolved  on  heat- 
ing, the  crucible  was  liable  to  boil  over  and  violently  eject 
the  contents,  causing  loss  of  gold.  By  subjecting  the" slimes 
to  a  preliminary  roasting  on  a  tray,  with  free  access  of  air, 
the  volatile  compounds  were  expelled  and  the  base  metals 
oxidized  to  a  great  extent.  This  preliminary  roasting, 
however,  of  slimes  alone,  or  of  slimes  mixed  with  1  to  3  per 
cent,  of  nitre,  usually  lake-  a  considerable  time,  as  a  red 
heat  must  be  attained  with  each  lot,  and  there  i-  an  appre- 
ciable loss  of  fine  gold,  -which  is  carried  off  mechanically  in 
the  dust  rising  when  the  slimes  are  handled  or  stirred  during 
the  operation. 

To  expedite  and  improve  this  preliminary  roasting  the 
following  plan  was  adopted,  and  fonnd  to  give  such  good 
results  that  I  have  since  used  it  to  a  large  extent.  20  1b. 
dried  slimes,  containing  7  percent,  fine  gold,  were  roasted 
and  subsequently  smelted  in  a  No.  70  crucible;  one  pouring 
only  was  made,  and  yielded,  besides  the  bullion,  34  lb.  slag. 
containing  36  oz.  hue  gold  to  the  2,000  lb.  ton,  or  12  per 
cent.  Slag  as  usually  produced  in  the  smelting  of  gold 
slimes  contains  100  oz.  to  200  oz.  to  the  ton,  and  is  crushed 
and  panned,  whereby  a  considerable  amount  of  gold  is 
recovered,  but  there  is  also  a  certain  loss  of  fine  float  gold  ; 
the  tailings  are  then  sold  to  smeiters,  or  put  through  the 
mill.  This  last  is  a  bad  plan,  as  however  carefully  amal- 
gamation and  subsequent  concentration  and  eyauiding  be 
conducted,  sufficient  gold  still  remains  in  the  slags  to  render 
them  three  or  four  times  as  rich  as  average  concentrates. 
If,  however,  the  gold  contents  of  slag  as  produced  be 
reduced  to  £  per  cent,  they  can  be  disposed  of  to  smelters  at 
once,  and  all  losses  during  crashing,  &c.  avoided. 

The  20  lb.  of  slimes  above  referred  to  were  dried  until 
dust  just  began  to  be  apparent  by  rising  on  stirring.  They 
were  then  thoroughly  mixed  with  30  per  cent.  (6  lb.)  of 
their  weijht  of  fine  dry  quartzose  sand  and  20  per  cent. 
(4  lb.)  of  finely-crushed  nitre,  and  spread  in  a  layer  f-inch 
thick  on  a  large  iron  tray  (G  ft.  by  •'<  ft.)  of  '.-inch  wrought 
iron,  below  which  a  small  tire  was  kindled  so  as  to  raise  it 
somewhat  above  100°  C.  A  live  coal  and  pinch  or  two  of 
nitre  were  then  applied  to  the  centre  of  the  layer  of  slimes 
mixture,  and  quiet  but  intense  combustion  began,  which 
gradually  and  regularly  spread  at  the  rate  of  about  6  in. 
per  minute  over  the  whole  mass.  Dense  fumes  were  given 
off,  and  when  combustion  was  complete  all  volatile  materials 
were  expelled,  and  a  red-brown  non-dusty  product  in  brittle 
cakes  remained.  Three  parts  of  dried"  slimes  yielded  4 
parts  of  this  material.  When  cooled  it  was  mixed  with 
40  per  cent.  (11  lb.)  of  its  weight  of  anhydrous  borax  and 
10  percent.  (2|  lb.)  of  dry  sodie  carbonate,  and  smelted  in 
a   crucible.      Fusion   took   place    rapidly    without    violent 
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ebullition,  and  the  slag,  as  stated,  was  comparatively  free 
from  gold.  According  to  the  composition  of  the  slimes 
the  above   method  of  roasting,  and   the  proportion  of  the 

may  be  varied  a«  experience  shows.  Some  slimes 
may  require  no  heat  at  all,  hut  combustion  once  started  in 
the  cold  will  continue,  whilst  others  may  require  a  very 
slight  damping  to  prevent  its  being  too  rapid.  The  effect 
produced  by  the  nitre  is  oxidation  of  portion  of  the  carbo- 
naceous matter  and  base  metals,  and  a  partial  combination 
with  the  sand  to  form  a  fusible  silicate.  This  serves  to 
cement  the  particles  of  the  material  together  and  obviates 
dust.  A  portion  of  the  zinc  is  volatilised  along  with  the 
mercory  and  carbon  dioxide,  cyanogen,  ammonia,  steam, 
and  other  gases  are  evolved.  Care  should  always  be  taken 
to  use  somewhat  less  uitre  than  is  required  to  oxidise  all 
the  base  metals,  ms,  otherwise,  during  the  subsequent  fusion, 
the  pots  may  be  corroded  and  the  gold  pass  into  the  slag  as 
an  alkaline  Borate.  The  sand  serves  to  moderate  the  com- 
bustion during  roasting,  and  by  forming  a  fusible  silicate 
with  the  potassic  hydrate  produced  by  the  reduction  of  the 
nitre,  acts  as  a  tfnx  and  protects  the  crucibles  against 
corrosion  by  the  basic  oxides.  A  thick  slag  indicates  insuf- 
ficient rlu\  or  improper  proportions,  a  corrosive  slag  requires 
more  sand  or  borax,  or  both.  Above  the  roasting  tray 
should  be  a  hood  of  sufficient  size  to  catch  all  dust  and 
fume,  which  is  conducted  by  as  direct  a  flue  as  possible  to 
a  large  dust  chamber,  where  the  greater  portion  of  the  solid 
constituents  are  deposited. 

In  smelting  it  is  advisable  to  add  fresh  flux  slimes  to  the 
crucibles  before  the  surface  of  their  contents  is  quite  fused 
to  iessen  possibilities  of  ebullition.  When  in  perfect  fusion 
and  a  few  minutes  before  pouring,  the  contents  of  the  cru- 
cibles should  be  well  stirred  to  cause  any  globules  of  metal 
at  the  bottom  to  coalesce.  The  conical  moulds  used  should 
he  f.at,  not  rounded,  at  the  bottom  of  the  inside,  and  should 
be  greased  and  smoked  and  well  warmed,  otherwise,  on 
pouring,  the  bulk  of  the  metal  is  at  once  chilled,  and 
solidifies,  and  the  last  molten  drops  are  unable  to  unite  with 
it,  but  remain  as  a  layer  of  shot  above  the  main  piece. 
Should  any  of  these  globules  be  found,  that  portion  of  the 
slag  containing  them  should  be  carefully  separated  from  the 
Test  and  added  to  the  next  charge.  Before  pouring,  the 
bulk  of  the  slag  may  be  removed  by  means  of  a  shallow 
dipper,  so  that  when  poured  there  will  be  less  depth  of  slag 
iu  the  mould  to  entangle  shots  of  metal.  The  same  end 
may  be  attained  by  using  a  small  conical  mould  above  a 
tray  into  which  the  bulk  of  the  slag  overflows.  By  using 
dry  sodic  carbonate  and  dried  or  fused  borax,  which  need 
not  be  very  finely  crushed,  in  place  of  sodic  bicarbonate 
and  hydrated  borax  usually  employed,  a  great  saving  of 
time,  labour,  and  fuel  is  effected,  there  being  no  combined 
water  to  drive  off  during  smelting,  and  the  danger  of 
ebullition  in  the  crucibles  is  reduced  to  a  minimum.  By 
this  method  a  Xo.  70  plumbago  crucible  can  be  used  for 
10  or  12  pourings  equivalent  to  smelting  2  cwt.  of 
slimes,  or  a  "  life "  of  36  hours  in  the  furnace.  Even 
then  it  shows  more  wear  and  tear  on  the  outside  than 
corrosion  on  the  inside.  In  proportioning  the  fluxes  for 
any  particular  case  the  object  should  be  to  produce  a  neutral 
fluid  slag,  so  that  the  pots  are  not  corroded,  and  the  gold 
is  not  retained.  The  cost  of  a  little  more  flux,  or  the  pro- 
duction of  somewhat  more  slag,  is  a  small  matter,  so  long 
as  the  greatest  possible  percentage  of  gold  in  the  slimes  is 
immediately  converted  into  bullion. 

,Vood63cA     fjr^ 
I' thick 


Sbi  ii..-    ..1    Conical  Slimes  Shovkl. 

Above  is  a  sketch  of  a  conical  slimes  shovel  of  thin  sheet 
iron  for  charging  the  crucibles.  It  is  filled  through  the 
opening  near  the  larger  end,  and  the  handle  being  at  an 
angle,  permits  of  the  contents  being  readily  delivered  into 
the  crucible  without  spilling  or  allowing  dust  to  be  earned 


off  by  the  draught  of  the  furnace.  In  making  the  shovel, 
the  joining  of  the  two  edges  of  sheet  metal  should  be  on  the 
upper  side  w  here  the  opening  is.  Box  furnaces,  lined  with 
tiie-brick,  22  ins.  deep  and  20  ins.  square,  and  built  with 
openings  level  with  the  floor,  are  of  a  suitable  size  for  a 
No.  70  crucible,  and  nearly  \\  cwt.  of  slimes  should  be 
smelted  in  each  per  24  hours.  Altogether  the  drying, 
roasting,  and  smelting  of  even  a  large  works  should  not 
occupy  more  than  a  couple  of  days.  Long-handled  basket 
tongs  should  be  used,  and  made  to  fit  the  crucible.  They 
are  hoisted  by  a  thin  wire  rope  passing  through  a  pulley- 
block  on  an  overhead  traveller,  and  terminating  in  a  hooked 
rod  which  is  attached  to  the  pivot  eye-bolt,  by  which  the 
two  halves  of  the  toDgs  are  joined.  Possibly  a  small  quick- 
action  Weston  pulley  might  be  used  with  advantage.  The 
moulds  can  be  made  after  the  type  of  the  wheeled  slag-pots 
used  in  cupelling  silver-lead  bullion,  or  else  fitted  with 
trunnions  resting  on  supports,  rising  above  a  removable  iron 
tray,  on  a  frame  provided  with  wheels  and  a  handle.  By 
this  means,  when  tbe  crucible  is  poured,  the  mould  and  its 
fused  contents  can  be  wheeled  away  from  the  furnace  to 
cool.  Any  overflow  from  the  mould  during  pouring  is 
caught  in  the  tray,  and  when  the  contents  of  the  mould  are 
turned  out  they  also  fall  on  the  tray,  which  can  then  be 
removed. 

A  species  of  small  reverberating  furnace  is  sometimes 
also  used  successfully  for  smelting  with  coal ;  the  crucibles 
come  in  contact  with  the  flame  only,  and  not  with  the  solid 
fuel.  To  remove  the  greatest  possible  percentage  of  gold 
from  the  slimes,  litharge  and  a  reducer  are  used  at  a  large 
rand  company  ;  of  course  this  involves  subsequent  cupella- 
tion  of  the  lead  bullion.  It  is  probable  that  in  time  this 
method  will  be  very  generally  adopted  where  rep.dy  facilities 
for  cupellation  exist,  as  very  little  gold  indeed  is  left  in  the 
slag.  In  companies  in  outlying  districts,  however,  direct 
smelting  of  the  slimes  in  bullion  is  likely  to  b"e  practised 
for  some  time  to  come.  Kefining  of  gold  slimes  preliminary 
to  smelting  is  occasionally  done  by  means  of  dilute  sulphuric 
acid  in  wooden  tubs.  This  dissolves  the  zinc,  &c,  but 
removal  of  the  solution  of  soluble  sulphates  by  filtering  and 
washing  cr  by  decantation  is  a  very  tedious  process  unless 
vessels  considerably  larger  than  the  usual  half-hogsheads 
be  employed.  If  not  thoroughly  washed  out  some  of  the 
sulphate  is  liable  to  be  reduced  in  the  crucible  to  a  sulphide, 
with  formation  of  a  matte.  This  acid  refining  is  perhaps 
advisable  when  so  much  mercury  is  deposited  in  the  zinc 
boxes  as  to  form  an  amalgam,  and  it  is  desired  to  purify 
this  for  retorting  to  recover  the  mercury  and  avoid  danger 
of  salivation,  were  the  slimes  roasted  in  the  ordinary  way. 
Mr.  A.  F.  Crosse,  of  the  Standard  Bank,  Johannesburg, 
informs  me  that  he  has  successfully  experimented  with  a 
solution  of  caustic  soda  for  the  removal  of  the  bulk  of  the 
impurities  in  gold  slimes  by  boiling,  preliminary  to 
smelting. 

Should  it  be  desired  to  further  refine  the  bullion  as  above 
produced,  or  indeed  any  base  bullion,  before  casting  into 
bars,  uitre  may  be  used  to  effect  this.  It  is  commonly 
believed  that  the  use  of  nitre  for.  this  purpose  in  plumbago 
crucibles  is  hardly  permissible,  on  account  of  the  corrosion 
of  the  pots,  with  the  consequent  possibility  of  the  contents 
finding  their  way  between  the  fire-bars  into  the  ash-pit.  As 
nitre  refining  is  commonly  performed,  this  hesitancy  is 
justified,  but  if  the  following  precautions  be  observed,  large 
quantities  of  base  metal  can  be  readily  oxidised  and  caused 
to  pass  into  the  slag  with  only  slight  corrosion  of  the 
crucibles.  The  chief  point  to  be  observed  is  that  the  nitre 
must  be  brought  into  immediate  contact  with  the  molten 
bullion,  so  that  it  does  not  expend  its  oxidising  power  on 
the  plumbago  of  the  crucibles.  To  effect  this,  a  somewhat 
large  crucible  is  used,  so  as  to  expose  as  large  a  surface  of 
bullion  as  possible.  The  metal  is  melted  without  flux,  and 
when  molten,  a  couple  of  ounces  of  uitre  are  thrown  in  and 
immediately  pressed  gently  down  and  kept  in  absolute 
contact  with  the  surface  of  the  molten  metal.  This  is  done 
by  means  of  a  plumbago  stirrer,  fastened  to  a  long,  thin 
bent  iron  rod.  The  stirrer  is  made  from  an  old  crucible 
by  sawing  a  vertical  piece  out  of  the  side  attached  to  a 
portion  of  the  bottom,  about  2i  in.  diameter,  which  is  hence 
at   right   angles   to   the  iron  rod.     Dense  fumes   of   zinc 
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oxide,  8to.  arc  evolved,  and  when  the  action  ceases  the 
proeoM  is  repeated  until  a  thick  crust  of  scoria-like  oxide 
forms  on  the  Burface.  Some  Snxa  consiating  of  a  mixture 
of  3  pans  of  drj  borax,  I  pari  ofdrj  a<  die  carhonate,  and 
i  part  of  fine  drj  -ami  is  added,  and  when  fused  the  -I  i 

either  removed   in   the  tisual  way,  as  detailed  in  th cond 

volume  of  laron's  Assaying,  or  else  the  pot   is  poured  and 

the  slag  detached  from  the  metal,  which  is  repla I  in  the 

cruoihle  foi  the  process  to  continue  till  it  is  sufficiently 
refined.  It'  ■  borax  flux  alone  be  used,  there  is  sometimes 
considerable  difficulty  in  detaching  the  layer  of  slag  from  the 
bat  after  pouring.  If  the  nitre  be  added  to  tin1  crucible 
along  with  the  other  fluxes,  the  greater  portion  of  it  never 
comes  in  contact  with  the  metal  at  all,  but  attacks  the 
cible  and  causes  violent  boiling  over  of  its  contents. 
When,  after  the  final  pouring,  the  slag  is  solidified,  the  bai 
is  turned  out  of  the  mould  and  tapped  with  a  hammei 
remove  tin-  bulk  of  the  slag;  the  still  hot  bar  is  then 
placed  in  cold  water  to  detach  any  slag  -till  adhering. 

Boiling  of  the  bar-  For  lialt'  an  hour  in  dilute  nitric 
acid,  in  a  heavily  enamelled  iron  dish  with  handles,  con- 
siderably   improves    their     appearance-.     Silt     -amples     for 

determining  fineness  of  the  bullion  should  be  taken  before- 
hand. 

For  weighing  and  mixing  -limes,  a  zinc  covered  table 
with  raised  edges  and  a  row  of  flux  bins  at  the  back  is 
very  convenient.  Ordinary  oval  galvanised  iron  baths  with 
handles  are  also  very  useful  in  handling  slimes  and  - 

1:  need  hardly  be  -aid  that  the  most  scrupulous  care  is 
required,  especially   in  the  earlier  stages,  in  dealing  with  a 

material  so  rich  and  -  ssipated  as  gold  -Inn.  -.      It 

i-  probable  that  the  losses  which  occur  and  are  only 
partially  recovered  a-  "sweeps  "  from  the  dust  of  the  floor, 
which  should  be  cemented,  from  the  tines  and  fume 
chamber,  from  the  ash  of  furnaces.  &c.  are  considerably 
in  many  instances  than  are  suspected. 


Discussion 

Prof.  W.  Roberts-Ai  -us  -aid  that  from  the  assayer's 
point  of  view  the  question  of  the  removal  of  zinc  was  of 
considerable  importance.  Much  of  the  bullion  coming 
from  South  Africa,  where  the  cyanide  process  was  larg.h 
used,  was  contaminated  with  zinc,  owing  probably  to  the 
want  of  some  such  process  as  the  author  had  brought  before 
them.  In  a  triple  alloy,  in  which  the  bulk  was  gold,  a 
small  proportion  of  ,inc  would  have  a  remarkable  effect 
on  the  relative  distribution  of  the  precious  and  base  metal 
in  the  mass,  which  would  assay  far  more  accurately  if  zinc 
were  not  present.  In  fact,  with  zinc  present,  it  was 
impossible  to  get  a  trustworthy  assay,  and  any  pn 
that  eliminated  zinc  and  lead  from  the  gold  would  be  of 
value. 

Mr.  Aktiii  i;  I  .  (  t  ,i  to  t  remarked  that  it  would  have 
been  useful  to  know  the  fineness  of  the  bullion  after  the 
treatment  of  the  gold  slimes,  a-  also  the  umount  of  zinc 
and  had  contained  in  the  bullion.  With  regard  to  the 
effect  of  the  presence  of  zinc  in  the  bullion,  be  endorsed 
Prof.  Roberts-Austen's  remark-:  hut,  in  his  opinion,  it  was 
not  zinc  only  that  affected  the  assay,  but  the  presence  of 
lead  exerted  a  very  considerable  effect.  Most  of  the  m 
using  the  cyanide  process  used  a  cheap  zinc  contaminated 
with  lead,  sometimes  to  the  extent  of  2-5  to  :i  percent 
and  more,  and  the  whole  of  this  was  necessarily  left  in  the 
mud  with  any  zinc  not  removed.  An  analysis  he  made 
three  or  four  years  ago  of  a  bar  ot  bullion  gave  the 
following  results:  — 

Perl 

Gold i-.fin 

Silver g"73 

Lead 11m: 

Copper re.; 

Zinc 14-03 

In  a  bar  of  this  composition  it  was  difficult  ami  generally 
quite  impossible  to  get  assays  to  agree  by  cutting  pieces 
off  the  bar.  Still  it  was  not  impossible  to  get  reliable 
assays  from  cyanide  bars,  if  the  bar  was  properly  melted 
and  a  "  dip  "  properly  taken  from  the  molten  metal  in  the 
crucible.     The   correct  way  was   to   use  a  small  ladle  and 


take  out  enough    metal,  but    -o    little    that    it    would  -■ 

me. Hatch  ,     thus     prOVC  utile;     .      I  f    the 

metals  present.  Then  the  put  should  be  -tirred  ami 
another  dip  taken.  Such  a  eour-e  gave  accurate  results  if 
the  bar  were  not  verj  Ion  -ay  down  to  200  oi  150.  I'  I 
with  a  finei of  "on  the  dips  would  not  differ  more  than  a 

hall  t te  millieinc.     '1  he  main  point-  to  be  observed  were. 

first  to  separate  mechanically  as  well  a-  possible  from  the 

slini,-    tin    largei   pieces  of  zinc,  then   treat  the  -limes  with 

sulphuric  a.-id,  as  at  the  Treasury  mine  in  the  Transvaal. 
Having  done  that,  the  gold  remaining  would  yield  a  toler- 
ably pure  bullion.  The  fact  still  remained.  In  tin-  zinc 
boxes  pure  /me  only  Bhould  be  used,  because  it   was  much 

bettl  i  to  keep  impurities  out  than  to  have  to  eliminate  them 
afterward-.        lie     had    ahead*     gone     very     fall]     into    this 

question  in  a  discussion  on  a  paper,  ir.  the  transactions  of 

the  Institute  of  Mining  and  Metallurgy,  Vol.  IV..  en' 
"Notes  on  tin  Treatment  of  Zinc  Box  Precipitate,"  by 
Robert  Gilman  Brown,  read  on  May  20th,  1S9C.  The  im- 
portance of  obtaining  gold  bullion  free  from  lead  and  zinc. 
or  nearl]  so,  was  gone  into  very  carefully  in  his  contribution 
to  this  discussion. 

Dr.  A.  F.  FtJEBST  agreed  with  the  previous  speak,  i 
simpl]  roasting  the  slimes  one  could  get  gold  900  tine,  and 
if  this  process  would  not  do  better  than  that,  there  was  no 
advantage  in  using  it.  lie  understood  from  a  paper  read 
by  Mr.  Matthey,  lately,  that  if  the  amount  of  silver  pn  • 
in  cyanide  bullion  was  less  than  :J0  per  cent.,  it  was  im- 
possible to  get  out  the  gold,  because  the  precious  metal 
concentrated  ir.  the  middle  of  the  bar. 

Prof.  BOBl  R.TS-  \i  -n:N  quite  agreed  with  Mr.  Hamlet's 
remarks.  In  the  particular  case  which  he  had  cited,  how- 
ever, there  was  very  little  lead  present,  or  he  would  have 
alluded  to  it. 

The  Cm  mkm  >.-,-  regretted  the  absence  of  the  author,  who 
was  in  South  Africa.  It  was  possible  that  some  tew  points 
in  the  paper,  which  had  been  in  the  Society's  possession 
some  time,  might  have  appeared  in  print  elsewhere  ;  but  the 
delay  was  unavoidable,  and  the  importance  of  the  gold 
industry  in  South  Africa  fully  warranted  the  bring 
ward  of  the  subject  now.  It  was  probable,  however,  that 
some  one  of  the  electrical  processes  would  eventually  solve 
the  problem. 

A    RECORDING    PYBOMETEB    FOB    INDUSTRIAL 
USE. 

UV  I'ROF.  ROBKRTS-ACSTEN,  C.B.,  F.R.S. 
The  communication  which  I  have  to  offer  the  Society  is 
hardly  worthy  of  being  called  a  paper  :  but  a-  it  m.n 
sibly  prove  to  be  useful  to  the  members.  1  have  much 
pleasure  in  laying  it  before  them.  There  arc  practically 
only  two  methods  which  can  be  readily  used  in  accurate 
pyrometric  work.  One  of  these  is  the  well-known  resistance 
pyrometer  devised  by  Sir  William  Siemens,  or  tie  modifica- 
tion of  it  devi-ed  by  Callendar.  With  this  appliance  th 
chemists  are  at  present  conducting  some  most  interesting 
work  at  Cambridge.  Mr.  Griffiths,  who  has  attained  a 
degree  of  accuracy  which  is  simply  marvellous,  aud  Mess 
Haycock  and  Neville,  whose  work  has  alreadv  been  the 
subject  of  several  communications  submitted  ta  another 
society  which  meets  in  this  room.  I  need  sa\  nothing 
about  the  resistance  p\  rometer.  because,  admirable  as  it  is, 
it  is  somewhat  costly,  and  need  not  be  employed  for  work 
that  does  not  require  minute  accuracy — let  us  say,  than  a 
tenth  of  a  degree  at  a  thausaml  degrees — which  may  be 
justly  claimed  for  it.  The  other  accurate  pyrometric  method 
involves  the  use  of  athermo-junetion.  The  use  of  thethermo- 
junction  pyrometer,  however,  dates  from  182*;,  when  the 
elder  Becqnerel  devised  and  employed  a  number  of  thermo- 
junctions,  finally  adopting  one  of  platinum  and  palladium. 
Joule,  in  1859,  showed  that  thermo-junctious  might  be  used 
for  registering  the  temperature  of  bars  of  iron  submitted  to 
longitudinal  stress.  But  we  owe  the  extended  use  of  the- 
thermo-juuetion  to  H.  Le  Chatelier,  who,  by  hi-  work  from 
1S85  to  the  present  time,  has  shown  with  what  extreme 
accuracy  it-  use  may  be  attended,  and  who  has.  in  fact. 
made  Becqnerel's  instrument  a  very  accurate  one.  Le 
Chatelier   used   originally    platinum    alloyed  with    10    per 
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cent,  of  iridium,  hut  abandoned  that  because  be  found  a 
critical  point  in  the  indium-platinum  alloy;  and  he  theu 
employed  a  junction  of  platinum  wire  twisted  with  another 
platinum  wire  alloyed  with  10  per  cent,  of  rhodium.  In 
b,n  <o  much  was  thought  of  the  indium-platinum 
alloy  for  metrical  standards,  Prof.  Tate  employed  a  platinum 
nlatiuum-iridium  alloy,  and  produced  bis  well-known  '•  first 
approximation  to  a  thermo-electric  diagram.''  That  fact 
has  been  somewhat  overlooked,  and  I  mention  it  because, 
for  actual  industrial  working,  1  have  found  it  well  to  revert 
to  this  platinum  platinum-iridium  alloy  first  used  by  Prof. 
Tate.  Nothing  is  simpler  than  its  use :  it  is  only  necessary 
to  take  a  thin  wire  of  platinum  and  twist  it  with  another 
similar  wire  alloyed  with  a  small  amount  of  iridium,  which 
is  usually  10  per  cent.  It  maybe  mentioned  that  a  series 
of  alloys  are  now  being  produced  by  Col.  Matthey  which 
are  very  rich  in  iridium,  and  it  is  confidently  hoped  that 
their  use  will  enable  temperatures  to  be  measured  which 
are  higher  than  the  melting  point  of  platinum,  to  which  we 
are  now  limited.  All  that  is  necessary  is  to  take  these  wires, 
plunge  their  twisted  junction  into  the  metal  or  receptacle 
the  temperature  of  which  is  to  be  ascertained,  and  the 
measurement  may  be  effected,  provided  the  free  ends  of  the 
wires  are  connected  with  a  galvanometer.  The  next  thing 
is  to  calibrate  the  thermo-junctiou,  and  that  is  done  by 
employing  certain  known  melting  points  which  have  already 
been  fixed  by  the  aid  of  the  air  thermometer,  to  which  all 
final  references  must  be  made.  There  is  a  consensus  of 
opinion  surrounding  many  of  these  melting  points,  and  we 
may  confidently  accept  them  :  the  boiling  point  of  water, 
100°  ;  the  melting  point  of  lead.  :>2G: ;  the  melting  point  of 
aluminium,  650°  ;  and,  according  to  the  recent  determina- 
tions  of  Haycock  and  Neville  and  many  other  observers, 
the  melting  point  of  gold,  1,062°.  There  is  also  the  melting 
point  of  palladium.  1.500°,  and  of  platinum.  l.T75J;  and,  as 
I  have  said,  Col.  Matthey  will,  I  hope,  soon  communicate 
to  the  Royal  Society  the  results  of  some  experiments  with 
alloys  of  iridium  and  platinum,  which  will  enable  us  to 
measure  higher  melting  points  still,  at  no  very  distant  date. 
Copper  may  replace  gold  with  advantage,  because  it  can 
readily  be  obtained  pure,  and  its  melting  point,  1,082  .  is 
sufficiently  accurate  for  practical  purposes.  The  method  of 
calibration  is  shown  in  the  diagram,  only  in  the  ease  of 
gold  it  is  always  necessary  to  keep  the  thermo-junction 
from  direct  contact  with  the  metal.  Take  a  small  crucible 
in  which  gold  or  copper  is  melted  and  allowed  to  solidify  ; 
if  the  two  loose  ends  of  the  thermo-junction  are  connected 
with  a  galvanometer,  and  the  junction,  suitably  protected, 
is  plunged  in  the  metal,  the  spot  of  light  will  traverse  the 
screen,  and  as  the  metal  freezes  the  spot  will  remain  fixed 
till  the  whole  of  the  metal  is  solid ;  that  will  give  the 
freezing  point  of  gold  or  of  copper,  as  the  ease  may 
be,  and  in  that  way  any  particular  thermo-junction 
intended  for  use  may  be  calibrated.  The  great  advantage 
of  using  this  instrument  for  industrial  purposes  consists  in 
the  fact  that  the  spot  of  light  from  the  galvanometer 
traversing  photographic  paper,  is  able  to  make  a  record, 
and  that  is  done  by  the  aid  of  a  special  appliance  which  1 
have  devised  for  the  purpose,  and  will  now  describe. 

It  consists  of  a  box  or  camera,  which  is  drawn  as  if  it 
were  transparent.  The  galvanometer  G  may  be  connected 
with  each  of  the  -i\  thermo-junctions  (J  to  J5)  in  turn. 
Each  of  these  thermo-junctions  is  placed,  suitably  protected, 
in  a  furnace,  the  arrangement  merely  indicating  the  methods 
of  making  the  connections  of  the  six  thermo-junctions  with 
the  galvanometer  by  means  of  the  switch  U.  The  handle 
of  this  enables  either  of  the  thermo-junctions  to  be  connected 
with  the  galvanometer.  The  light  from  the  gas  flame  L 
fall-  on  to  a  mirror,  A,  and  pass,  -  from  it  to  the  movable 
galvanometer  mirror  M,  and  is  reflected  from  it  through  a 
fine  horizontal  -lit  to  the  drum  I).  This  drum  contains  the 
clockwork  which  causes  it  to  revolve  once  in  12  hours. 
Light  from  the  mirror  A  also  falls  on  to  a  fixed  mirror,  E, 
placed  below  the  movable  mirror  of  the  galvanometer,  and 
this  enables  a  datum  line  to  he  traced  on  the  sensitised 
photographic  paper  by  which  the  drum  is  covered.  The 
!•  mperatnre  to  which  any  given  thermo-junction  is  raised 
will  be  indicated  by  the  position  of  the  line  which  is  traced 
on  the  paper  by  the  spot  of  light  falling  from  the  mirror  M. 


The  number  of  the  particular  furnace  under  examination 
is  indicated  as  follow  s.  The  switch  B  is  connected  by  a 
cord  C  with  a  strip  of  metal  P,  and  this  strip,  which  is 


supported  by  a  spring  S,  hears  a  number  of  fine  horizontal 
slits.  If,  for  instance,  Xo.  3  furnace  is  under  examination, 
light  from  the  lamp  L  will  fall  through  a  fine  horizontal 
slit  in  the  wall  of  the  box  containing  the  drum,  and  through 
three  slits  in  the  vertical  strip  P.  A  triple  continuous 
datum  line  will  be  photographed  on  the  drum  as  long  as 
connection  is  maintained  with  Xo.  3  furnace.  If  No,  2 
furnace  is  being  tested,  the  datum  line  will  be  double,  while 
if  the  furnace  is  Xo.  1,  the  line  will  be  single. 

A  slide,  H,  may  be  serewcd  down  so  as  to  exclude  light 
from  the  portion  of  the  camera  which  contains  the  drum. 
This  portion  may  then  be  removed  to  the  dark  room,  where 
the  record  as  traced  on  the  sensitised  paper  is  developed. 

For  industrial  purposes  you  have  a  slight  modification, 
and  that  is,  that  instead  of  a  flat  glass  plate  it  is  convenient 
to  use  a  drum  actuated  by  clockwork,  around  which  a  piece 
of  bromide  paper  is  placed.  The  drum  revolves  at  a 
definite  pace,  and  the  deviations  of  the  spot  of  light  mark 
the  angular  deflection  of  the  mirror  and  consequently 
variations  in  the  temperature  of  the  receptacle  or  of  the 
metal  or  alloy  in  which  the  thermo-junction  is  placed,  the 
result  being  that  you  have  little  or  no  difficulty  in  obtain- 
ing an  accurate  record  of  what  has  happened  in  the 
immediate  vicinity  of  the  thermo-junction.  Take  a  specific 
oas,-.  The  chief  industrial  use  of  the  appliance,  so  far, 
has  been  in  connection  with  the  measurement  of  the  tem- 
perature of  the  air  supplied  to  blast  furnaces. 

The  upper  curve  in  Fig.  2  represents  a  record  for  23j 
hours  of  the  temperature  of  the  hot-blast  supplied  to  a 
furnace  by  a  series  of  stoves,  numbered  respectively  Xos.  1, 
2,  3.  It  is  a  typical  record,  and,  as  it  represents  an  excellent 
sample  of  careful  aud  successful  gas-firing,  it  may  be  well 
to  describe  it  in  some  detail. 

It  will  be  seeu  that  the  record  begins  near  the  top  right- 
hand  corner,  aud  shows  that  the  temperature  of  the  blast 
contributed  by  Xo.  2  stove  (at  10  a.m.  on  the  14th  of 
February)  had  an  initial  temperature  of  1,160°  F.     At  the 
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end  of  an  hoar  the  temperature  of  the  blast  had  fall,  u  to 
955    v.,  aod   the  gag-man   considered  that   the  time  had 
arrived    tor  effecting    the    connection    with  a  Fresh 
No.  3,    A.  will  bo  seen  from  the  record,  this  stove  con- 
tributed Ma-i  .it  mi  initial  temperature  of  nearlj  1,230  P., and 


the  temperature  IV1I  in  the  course  of  t  hour  and  50  minutes 
to  1,020  1'..  when  the  blast  from  No.  l  Btove  was  introduced 
into  the  horseshoe  main.  Inspection  of  the  curve  will  show 
the  successive  variations  of  temperature.  The  record, 
viewed  as  a  whole,  shows  that  the  temperature  never  rose 
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above  1,400°  F.,  or  fell  below  950°  F.  This  record  shows 
good,  conscientious,  careful  firing,  such  as  should  ordinarily 
be  obtained  in  works.  Complications  are,  however,  intro- 
duced by  untoward  accidents,  which,  unfortunately,  will 
happen;  and  the  lower  diagram,  No.  2,  Fig.  'J,  has  been 
specially  selected  as  indicating  the  existence  of  a  set  of 
conditions  which  presented  much  difficulty. 

The  record  refers  to  stoves  No.  4,  5,  6,  and  7,  and  begins 
at  10.30  a.m.  on  February  J.'ith.  For  2\  hours  tbe  tem- 
perature of  the  blast  rapidly  varied  between  l,ieo?  and  730° 
F..  and  it  is  evident  the  working  of  the  furnace  showed  that 
it  had  a  "  Bcaffold,"  and  that  cold  or  "  coddled  "  blast  was 
being  freely  introduced.  This  state  of  things  continued 
for  3  hours  longer,  when  the  conditions  became  more 
equable.  It  will  be  observed  that  when  No.  fi  stove  is 
resorted  to.  the  temperature  suddenly  rises,  although  it  is 
evident  that  cold-blast  was  also  being  used.  Stove  No.  6 
soon  gave  place  to  stove  No.  7,  and  the  turn  of  No.  G  did  not 
come  again  till  7  hours  later,  when  its  temperature  proved 
to  be  very  high  (1,570°  F.l,  and  the  same  fact  was  recorded 
when  No.  6  stove  was  again  used  at  7.10  a.m.  on  the  follow- 
ing morning.  A  consideration  of  this  unsatisfactory  record 
let!  to  the  view  that  No.  6  stove  must  be  receiving  a  supply 
of  hot,  and  not  of  entirely  cold  air  during  the  period  in 
which  it  was  being  heated  up.  It  was  found,  on  investiga- 
tion, that  the  valve  of  No.  5  was  leaky,  and  that  hot  air 
from  the  other  stoves  could  find  its  way  into  it — an  accident 
which  was  of  course  soon  remedied. 

The  importance  of  maintaining  a  constant  temperature 
of  blast  is  manifest.  The  ratio  that  the  reducing  actions 
bear  to  the  fusing  ones  varies  with  tbe  temperature  of  the 
blast,  and  if  a  furnace  has  been  steadily  working  at  a  given 
rate  it  will  be  prejudicial  to  suddenly  increase  the  activity 
of  reduction  in  the  cooler  parts  of  the  furnace,  as  they 
would  then  contribute  reduced  iron  and  pasty  slag  at  a 
greater  rate  than  that  at  which  they  could  be  disposed  of 
in  the  zone  of  fusion  ;  hence  the  tendency  of  the  furnace  to 
choke  if  the  temperature  of  the  blast  is  suddenly  augmented. 

One  of  my  old  students  is  present,  and  he  will  give  you 
the  result  of  his  experience  in  installing  the  instrument  in 
works,  which  shows  that  in  certain  cases  the  appliance  may 
do  good  service  in  unexpected  ways.  I  have  little  else  to 
do  except  to  project  on  the  screen  a  scries  of  slides  illus- 
trating specific  eases,  to  which  reference  can  best  be  made 
as  they  are  successively  thrown  on  tbe  screen  ;  but  I  should 
like  to  show  some  photographs  recently  obtained,  and  more 
particularly  one  which   my  friend  and  assistant  Mr.  Stan- 


field  secured  only  this  afternoon,  of  the  freezing  point  of 
tin.  The  ordinary  freezing-point  curve  has  this  form  :  the 
temperature  of  the  metal  falls  until  it  begins  to  freeze,  then 
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remains  constant.  >o  a  curve  trace  would  be  a  slow  fall 
down  to  the  point  when  the  metal  begins  to  freeze,  then  a 
horizontal  line  during  freezing,  and  then  a  falling  off  again 
when  the  freezing  is  complete.  But  if  the  angles  are 
sharp,  the  metal  may  be  considered  to  be  pure.  In  this 
case  (Fig.  3)  you  have  a  remarkable  instance  of  sur-fusion. 
The  line  falls  20"  below  the  point  of  fusion  and  then 
suddenly  rises,  and  again  falls  as  the  mass  cools  slowly. 

As  regards  the  industrial  application  of  the  apparatus,  it 
has  been  mainly  in  the  relation  to  metallurgy  that  the 
recording  pyrometer  seems  to  be  useful,  and  it  mav  be 
employed  in  aimost  every  metallurgical  operation  in  con- 
ducting which  it  is  desirable  to  know  the  temperatures  at 
which  products  melt  or  fuse.  Is  there  a  copper-smelter 
who  can  say  that  he  knows  the  temperature  at  which 
"  coarse  metal  "  or  "  white  metal  "  fuses  ?  However,  I  am 
sure  that  the  temperatures  are  much  higher  than  people 
usually  suppose.  In  the  case  of  the  glass  and  cement 
industries,  as  is  indicated  by  Mr.  Kedgrave  in  his  book, 
the  appliance  would  be  a  most  useful  acquisition.  There 
must  be  so  many  members  present  who  know  better  than 
I  where  and  how  the  appliance  would  be  industrially  useful, 
that  I  would  rather  hear  what  they  think  than  ask  them  to 
listen  to  me  any  longer. 
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Discussion. 

Mr.  Pi  i;.  v  C.  Gilchrist,  F.R.S..  was  convinced  that 
the  beautiful  apparatus  described  by  Prof.  Roberts-Austen 
pable  of  very  wide  application.  In  the  metallurgy  of 
steel  there  were  innumerable  problems  —till  awaiting  the 
patient  investigator.  For  instance,  the  difference  in  tem- 
perature between  steel  hot  enough  to  clear  the  ladle  and 
make  good  commerci  d  ingots,  and  the  steel  that  made  skull 
in  the  ladle.  If  an  instrument  could  be  produced  which 
could  be  used  by  a  works  foreman  for  this  purpose  it  would 
have  an  almost  unlimited  application.  It  would  be  most 
interesting  to  determine  the  difference  in  temperature 
between  soft  acid  and  soft  basic  steel  of  similar  composition 
as  regards  Si.  C.  and  Mn  Again,  it  would  be  most  useful 
in  the  Bertrand-Thiel  process — a  process  which  he  believed 
would  enable  one  to  produce  considerably  over  100  of  steel 
from  100  of  pis.— as  it  would  be  most  valuable  to  ascertain, 
a<  a  matter  of  fact,  and  not  of  mere  opinion,  whether  the 
temperatures  employed  in  these  primary  and  finishing 
furnaces  were  different  to  the  temperatures  hitherto 
employed  in  the  basic  open-hearth.  He  would  venture  to 
call  attention — by  no  means,  however,  in  opposition  to  the 
beautiful  instrument  described  by  Prof.  Roberts- Austen,  but 
as  a  tough-and-ready  means  of  arriving  at  approximate 
results — to  a  little  appliance  which  he  had  brought  with  him. 
It  was  simply  a  pair  of  blue  spectacles  cut  into  two  at  the 
bridge  and  with  a  tube  each  side  of  the  glasses.  An  observer 
looking  at  a  piece  of  red-hot  iron  with  one  eye  aud  at  iron 
being  welded  with  the  other,  could  easily  calibrate  the 
apparatus  :  the  distance  between  the  two  glasses  would  be  a 
measure  of  the  different  temperatures.  Again,  if  oue  looked 
on  one  side  at  molten  pig  iron  and  on  the  other  side  at 
molten  steel,  one  had  the  data  for  ascertaining  the  differences 
of  temperature  between  the  two.  He  brought  this  little 
apparatus  forward  because  it  was  so  difficult  to  get  anyone 
skilled  in  the  use  of  the  Chatel'cr  pyrometer  to  go  to 
Austria  to  register  the  temperatures  used  iu  the  Bertrand- 
Thiel  process. 

Mr.  R.  C.  Styles  said  that  the  instrument  before  the 
meeting  was  already  being  put  into  the  hande  of  gasmen  at 
ironworks,  who  were  able  to  take  the  readings  and  were 
made  responsible  for  them.  Mr.  Styles  then  explained  at 
considerable  length  the  details  aud  trials  at  various  iron- 
works and  potteries  where  the  pyrometer  had  been  instru- 
mental in  detecting  not  only  the  vagaries  of  furnaces,  hot- 
blast  stoves,  and  kilns,  but  also  the  shortcomings  of  work- 
men employed  in  connection  with  them.  Referring  to  Mr. 
Gilchrist's  question,  he  thought  that  although  the  tempera- 
ture of  molten  steel  might  affect  ordinary  porcelain  tubes, 
there  would  be  no  difficulty  iu  producing  tubes  which  would 
stand  the  test. 

Mr.  R.  Forbes  Carpenter  thought  that  a  constant 
record  of  temperatures  such  as  this  instrument  gave  would 
be  very  valuable  in  the  Deacon  chlorine  process,  as  it  was 
most  important  that  the  temperature  in  the  decomposers 
should  not  get  above  l,000c  F. 

Mr.  A.  Stanrj  ii  i  D  -aid  that  tubes  suitable  for  insertion 
in  molten  steel  could  be  produced  from  fireclay,  or  graphite 
and  fireclay. 

Mr.   H.  G  observed   that    Dr.   Fenniug   had 

found  that  porcelain  tubes  could  be  made  to  withstand  ver) 
high  temperatures  by  wrapping  them  with  asbestos  and 
filling  the  inside  with  powdered  tungsten  mixed  with 
carbon.  Thus  protected,  even  if  the  tube  cracked  the 
asbestos  coating  would  hold  it  together. 

Mr.  W.  1'.  Heiii  had  made  experiments  with  the  resist 
ance  pyrometer  in  the  cement  industry,  hut  had  fi  and  great 
difficulties  in  the  way,  owing  to  the  alkaline  character  of 
the  mass,  which  had  to  be  tested  at  a  white  heat.  The 
resistance  pyrometer  gave  accurate  results  at  certain  teui- 
perature-.  buf  above  them  it  was  not  reliable. 

He  would  like  to  know  the  lowest  and  the  highest  tempera- 
tun  rts-Austen  had  found  his  pyro- 
meter reliable.  Foi  man;  purposes  one  might  want  an 
instrument  which  wa-  self-recording  uniformly.  He  would 
also  like  to  know,  approximately  at  least,  the  cost  of  the 
instrument. 

Mr.  BERTRAM    BlOUKI    was  certain    that    manufacturers 
iu  many  industries  would  highly   appreciate  an  instrument 


that  would  give  a  reliable  measure  of  high  temperatures. 
In  the  cement  industry,  the  very  haziest  ideas  obtained  as 
to  the  temperature  reached  in  the  kilns,  and  an  accurate 
instrument  would  be  of  the  highest  value  to  manufacturers. 
He  agreed  with  Mr.  Reid  as  to  the  difficulties  to  be  en- 
countered, owing  to  the  nature  of  the  materials  employed, 
but  thought  that  they  might  be  obviated  if  the  tubes  were 
covered  by  a  basic  sheath.  The  most  reliable  method  at 
present  available  of  arriving  at  information  as  to  tempera- 
tures reached  in  the  cement  industry  consisted  in  the  use 
of  "  Seger's  cones  "  (little  pyramids  of  mixtures  of  silicates 
which  softened  at  various  temperatures  pretty  accurately 
determined  for  each  mixture).  Such  a  method,  however, 
could  not  compare  for  accuracy  with  the  results  obtainable 
by  the  instrument  before  them.  He  would  like  to  ask 
Prof.  Roberts-Austen  how  he  obtained  the  pure  tin  to- 
"which  he  had  referred  in  the  course  of  his  remarks. 

Mr.  W.  Thorp  enquired  whether  the  wires  were  liable  to- 
undergo  change  by  prolonged  use  and  especially  by  the 
action  of  gases  upon  them.  Also  whether  iu  use  they  were 
likely  to  undergo  any  mechanical  change  which  would1 
necessitate  re-calibration.  He  agreed  with  Air.  Reid  as 
to  the  probable  usefulness  of  the  apparatus  for  giving 
continuous  records  of  fairly  low  temperatures  in  a  place 
distant  from  the  point  of  observation. 

Prof.  Roberts-Austen,  in  reply  to  Mr.  Gilchrist's 
remarks,  said  that  he  had  made  arrangements  to  send  a 
trained  assistant  to  Austria  for  conducting  accurate  measure- 
ments, but  his  plans  had  been  frustrated  by  the  fact  thab 
the  gentleman  engaged  had  iu  the  meantime  beeu  offered 
other  and  more  remunerative  employment.  However,  the 
instrument  before  them  was  quite  at  Mr.  Gilchrist's  service 
if  he  would  like  to  take  it.  He  thought  there  would  be  uo 
difficulty  iu  determining  the  temperature  of  molten  steel 
(taking  it  to  be  about  1,500°)  if  the  porcelain  tube  were 
encased  in  one  of  graphite,  as  suggested  by  Sir.  Stansfield. 
The  resistance  pyrometer  of  Calleudar  could  be  calibrated 
up  to  the  melting  point  of  gold  at  least ;  he  had  himself, 
working  with  Prof.  Callendar,  calibrated  it  up  to  molten 
silver  with  ease.  He  desired  to  speak  in  terms  of  the  highest 
respect  of  that  instrument,  and  was  most  anxious  that  the 
apparatus  which  he  had  brought  to  their  notice  that  night 
should  not  be  regarded  as  a  rival  instrument.  Each  was 
admirable  in  its  way,  as  had  been  shown  by  the  work  of 
Mr.  Griffiths  on  the  one  hand,  and  Messrs.  Haycock  and 
Neville  on  the  other.  Rut  if  one  had  a  small  piece  of  rare 
metal  it  was  convenient  to  be  able  to  put  a  thermo-junction 
into  it  and  get  its  temperature  iu  a  way  that  the  resistance 
pyrometer  did  not  render  possible,  as,  in  order  to  use  it,  a 
considerable  bulk  of  metal  i6  necessary.  Prof.  Dewar  was 
at  the  present  moment  employing  a  thermo-junction  for 
determining  those  very  low  temperatures  which  he  had 
recently  attained.  For  such  extreme  temperatures  on  the 
other  side  of  zero  it  had  been  found  better  to  employ  the- 
iridium  alloy  rather  than  the  rhodium.  He  could  not  state 
definitely  the  price  at  which  the  instrument  could  be  pro- 
duced ;  the  one  before  the  meeting  had  cost  :S0/.,  but  it  was 
obvious  that  economies  in  its  construction  could  be  effected 
by  the  use  of  cheaper  materials ;  and  its  cost  was  small 
when  compared  with  the  sums  which  it  had  proved  itself 
capable  of  saving  certain  manufacturers.  It  was  not  patented^ 
aud  its  use,  therefore,  was  at  anybody's  disposal.  Replying 
to  Mr.  Blount,  if  he  had  used  the  expression  "  pure  tin  "  he 
was  only  speaking  of  commercial  purity.  But  bearing  in 
mind  the  sharpness  of  the  angles  of  its  cooling  curve  and! 
the  dip  due  to  sur-fusion,  he  thought  that  it  would  be 
admitted  that  it  had  a  degree  of  purity  which  warranted 
him  in  speaking  of  the  metal  with  respect.  Mr.  Thorp  had 
asked  what  degree  of  change  the  thernio-junction  under- 
went by  use;  that  depended  on  circumstances.  Mr.  Stans- 
field had  one  particular  pet  couple  which  had  been  carefully 
used  and  protected.  It  had  been  used  up  to  1,065°,  and  in 
the  course  of  a  year  had  varied  only  1°  at  that  temperature. 
Mr.  Thorp  said  that  what  he  had  wished  to  know  was- 
whether  a  change  was  produced  by  prolonged  heating  rather 
than  intermittent  heating  throughout  a  long  period. 

Mr.  Styles  replied  that  they  had  used  one  thermo- 
couple for  six  months,  but  the  usual  life  of  a  couple  was 
two  to  three   months.     No  occasion  had   ars;n   for  recall- 
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brating  them,  and  the   renewal  of  a  wire  could  be  made  w 

n  trifling  cost. 

Tin- i  baismak  eoDsidered  thai  an  instrument  inch  as 
Mr.  Gilchrist  had  suggested  could  bare  hut  a  limited 
application,  nwiug  lathe  difficulty  of  obtaining  comparative 
standard)    of    light.     He,   however,   untirel;  with 

Mi    Porbet  Carpenter  that  a  pyrometer  such  as  had  been 

brought  before   them   must  bare  R    wide  application  in 

on  with  industries   Bach  as  the   Deacon   chlorine  and 
sulphuric  anhydride  processes,  in  which  the  reactions  which 
took    place   were    reversible ;    and    would    possess    g 
advantages  over  the  resistance   pyrometer  in  that  ii 
continuous  readings,  instead  of  requiring  a  set  ilated 

nations,     it  gave  them  much  pleasure  to  see  the  pro- 
anal  element  bringing  these  paper-  before  them,  and  he 
trusted  that  they  would  have  many  from  the  same  quarter. 

Meeting  held  on  Monday,  January  18M,  1897. 

OR.     K.     Ml  s-|  |      IN    THK    CHVIK. 


THK  CHARACTER  OF  THE  LONDON  WATEB 

-1   I'IM.V. 

BT    W.    .T.     DIBDIV,     F.I.C.,    ETC. 

Tin:  author  has  much  pleasure  in  placing  before  the  Society 
the  following  results  of  his  experience  in  regard  to  the 
analysis  of  notable  water.  As  his  observations  have  been 
more  particularly  confined  to  the  examination  of  the  char- 
acter of  the  water  supplied  to  London,  he  has  naturally  taken 
that  supply  for  the  subject  of  the  text,  but  the  main  object 
of  the  paper  i-  to  p. cut  out  the  results  of  the  impi 
methods  employed  in  the  course  of  the  investigation,  with 
the  view  of  submitting  them  to  the  criticisms  of  the 
ty,  as  they  tend  to  throw  into  prominence  a  point  of 
interest  which  has  hitherto  been  to  a  great  extent 
looked;  tiii-  I-,  that  the  various  matters  held  in  suspension, 
in  presumably  pure  waters,  although  small  in  quantity,  are 
vet  often  of  such  a  kind  as  to  throw  considerable  light  upon 
the  quality  of  a  sample  of  water,  even  after  the  old  methods 
of  analysis  fail  to  distinguish  the  difference  between  one 
sample  and  another. 

I'or  the  purpose  of  recent  enquiries  into  the  quality  of 
the  water  supplied  to  London,  the  author  lias  had  the 
opportunity  of  making  daily  analyse-  of  the  warn;  of  the 
River  Thames  at  the  companies'  intakes,  and  of  the  filtered 
water  supplied  by  the  respective  companies  drawing  there- 
from ;  also  of  the  water  supplied  by  the  Kent  Company,  and 
by  the  two  companies  drawing  their  supplies  from  the 
River  Lea  and  New  River. 

At  first  these  suspended  matters  were  examined  onlv 
qualitatively,  but  it  soon  became  apparent,  as  the  work 
proceeded,  that  the  quantity  was  sufficient,  if  properly 
collected,  to  admit  of  exact  determinations,  and  thus  more 
particularly  identify  them  with  the  unfiltered  river  water. 
The  collection  was  therefore  conducted  on  a  much  larger 
scale  bv  subsidence  in  special  glass  vessels  ;  but  later  on  it 
found  that  the  recently  introduced  hard  filter  papers 
formed  an  admirable  medium  by  means  of  which  the  solid 
particles  could  be  collected  each  day  and  treated  with  a 
dilute  solution  of  bichloride  of  mercury  to  prevent  decom- 
position, until  their  microscopical  examination,  as  well  as 
chemical  analysis.  By  this  means  not  only  the  quality,  but 
the  exact  quantity  was  estimated,  and  thus  further  light  was 
thrown  upon  the  much  vexed  question  of  the  analytical 
examination  of  water.  A  modification  of  this  tnctln'd,  in 
vvhi.b  a  specially  constructed  micro-filter*  is  employed,  has 
enabled  determinations  of  the  relative  quantity,  in  terms  of 
volume  instead  of  weight,  of  the  supended  matters  to  be 
made  on  quantities  of  water  too  small  even  for  an  ordinary- 
analysis.  The  results  of  this  method  are  embodied  in  the 
table  of  analyses  under  the  head  of  "millimetres  of 
suspended  matter  in  micro-filter  from  one  litre  of  water." 

This    process   was   a    development   of   that  adopted  for 
collecting  the  floating  particles  for  the  purposes  of  micro- 
scopical   examination,   and   by   this    means    insuring    the 
inclusion  of  the  total  number  of  such   particles   under  one 
r    glas-.    thus    insuring    greater   rapidity   as   well   as 
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Previous  to  this  enquiry  it  does  not  appear  that  anj 
quantitative  met  bods  hid  been  employed.     It  is  clear  that 
.  ither  vegetable  oi   animal  imbalances  may  be  qualitatively 
indicated    in  terms   oi    c;irbt>n,   nitrogen,  ammonia,    and    so 

forth  :  but  such   methods  of  expression,  though  valuable 

under  certain  circumstances,  Convey  bat  little  idea  of  their 
relative  character,  m  whether  thej  arc  m  afresh  and  whole- 
some condition  or  in  ;i  state  of  putrefaction. 

In  the  course  of  some  evidence  given  by  tin  author  before 
tberceent  Royal  Commission  on  the  London  Water  Supply, 
he  mole  the  following  observations: — 

i  may  have  in  a  tube  of  water  a  few  floating  particles, 
and  when  yon  hav<  carefully  isolated  these  you  will  find 
that  they  an  made  up  of  fibres  and  a  number  of  Organisms, 
and  SO  on.  and  occasionally  a  microscopical  eel.  all  of  which 
would  tend  to  show  inefficient  filtration  or  storage,  as  the 
case  may  be.  i  If  course,  we  know  that  it  is  with  the  greatest 
ible  difficulty  that  you  can  keep  these  things  out,  but, 
nevertheless,  we  do  not  get  them  (to  anything  like  the  same 
extent  I  in  the  Kent  Company's  water.  If  the  filtration  is 
hcient  as  to  take  out  99 •  9  per  cent,  of  the  organism- 
of  far  more  minute  micro-*  mistns  than    some  of 

how  i-  it  that  these  bigger  ones  get  through  ?  It  is  a 
matter  of  surprise  that  if  the  filter  is  of  sufficient  mesh  to 
stop  a  marble,  how  is  it  that  u  cannon  ball  gets  through  ? 
These  things  point  to  the  necessity  of  a  more  systematic 
examination  of  the  London  water  supply.  At  the  present 
moment  Loudon  is  in  a  very  peculiar  position  with  regard 
to  its  protection.  In  the  ease  of  the  gas  companies,  their 
gas  is  examine, 1  nightly  at  no  le-s  than  23  gas-testing 
stations,  and  they  arc  subject  to  Forfeitures  in  case  their  gas 
is  below  a  definite  standard  ;  in  the  case  of  the  water 
companies,  one  sample  is  taken  per  month,  and  if  it  is  good, 
bad,  or  indifferent  it  does  not  seem  ta  matter;  no  notice  is 
taken.  It  has  often  been  a  matter  of  surprise  to  me  why 
there  has  not  been  a  systematic  examination  of  the  water, 
with  such  consequences  ensuing  to  the  companies  as  might 
be  considered  proper  and  just  if  they  failed  through  anv 
neglect.  1  do  not  say  failed  in  any  case,  because  it  might 
be  an  accident,  but  if  they  failed  through  neglect/then  thev 
ought  to  be  subjected  to  the  consequences  in  the  same  manner 
as  the  gas  companies  are.  If  in  the  matter  of  what  concerns 
our  pocket  alone — in  the  matter  of  ga — it  is  necessary  to 
have  such  very  strong  and  stringent  precautions  as  we 
have,  surely  one  would  think  that  in  the  matter  of  water  it 
would  be  equally  advisable  that  equally  good  supervision 
should  exist." 

In  the  report  of  the  Commissioners  the  following  obser- 
vations occur : — 
"  Is  to  the  Treatment  of  the  Water  after  its  Abstraction 
from  the  River. 
"  We  have  further  to  consider  what  steps  should  be  taken 
to  ensure  the  proper  treatment  of  the  water  that  is  taken 
from  these  rivers  for  the  supply  of  London.  For  the 
water  that  flows  down  these  rivers  must  be  subjected  to 
certain  important  processes  before  it  is  brought  into 
suitable  condition  for  delivery  and  consumption.  These 
processes  consist  of  subsidence  and  filtration,  and  the 
quality  of  the  water  when  delivered  depends  largely  upon 
the  thoroughness  with  which  they  are  carried  out.  It  does 
not  come  within  the  urms  of  our  reference  to  lay  down 
what  should  be  the  exact  regulations  as  regards  filtration, 
that  is  to  say,  what  should  the  proportionate  area  of  the 
filtering  beds,  the  depth  of  sand,  the  frequency  of  renewal, 
or  the  rate  at  which  the  water  should  be  allowed  to  per- 
colate ;  nor,  as  regards  the  subsidence  tanks,  how  many 
days'  storage  should  be  deemed  sufficient  so  as  to  obviate 
the  necessity  ol  taking  in  turbid  storm  water,  and  to  allow 
of  due  settlement ;  but  we  cannot  shut  our  eyes  to  the  fact 
that  the  provision  for  these  purposes  differs  enormously  in 
the  different  companies,  ami  in  some  of  them  is,  to  our  mind, 
quite  inadequate." 

This  very  pronounced  opinion  of  the  Commissioners  left 
no  possible  doubt  as  to  the  correctness  of  the  views  placed 
before  them  in  the  above  extract.  Unfortuuately  at  that 
time  there  was  no  information  available  as  to  the  exact 
quantity  of  matter  held  in  suspension  in  the  water :  bnt 
the  work  which  ha.s  since  then  been  undertaken  has  enabled 
this  point  to  be  most  satisfactorily  settled,  and  we  are  now 
in  possesssion  of  reliable  data  on  the   point.     As  will  be 
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seen  later  on,  one  of  the  most  satisfactory  features  of  the 
ease  is  that,  while  there  can  he  little  doubt  as  to  the  correct- 
•  the  position  thus  authoritatively  laid  down  in  1898, 
the  improvement  which  has  been  effected  by  the  companies 
since  that  time  1ms  been  most  marked,  and  leaves  not  a 
shadow  of  a  doubt  as  to  the  correctness  of  the  opinion  that 
the  companies  could  and  should  effect  better  work  in  puri- 
fying the  water  from  contamination.     So   far,   good  ;   but 


what  guarantee  is  there  that  when  the  present  interest  in 
the  question  is  less  keen,  the  condition  of  things  above 
indicated  will  not  return,  unless  there  is  kept  up  a  thorough 
and  complete  daily  examination  of  the  water  supplied  by 
each  of  the  respective  companies. 

The  average  results  of  daily  analyses  during  nearly  12 
months  ending  December  1895,  gave  the  following  quanti- 
ties of  suspended  matter,  in  terms  of  grains  per  gallon  : — 


Grains  per  Gallon. 


Mineral* 


Volatile  and  Organic. 


Total. 


fhalk. 


.  K.'iit 

wark 
Lambeth  .. 


Thames \  Chelsea 

and  Junction  , 
.West  Middlesex. 

v  ,-  River New  River 

Lee East  London 

Thames  Intakes Sunbury 


0-0007 

0-0004 

0-00311 

0-0025") 

O'OOIS  I 

o-oiii.-j  | 

0-01)14  J- 

O'OOIO 

0-0013  1 

0-0014 

O'OOIO  1 

0-0013  i 

0-0005  1 

0-O005J 

0-0008 

0-0005 

0-0015 

o'ooia 

0-4181 

0-1179 

O -0(1.10 
0-0033  | 
0-0027  > 
0-0023 

o-ooioj 


o-oon 

0-0(127 
05360 


It  will  be  noticed  that  the  average  quantity  of  suspended 
matters  present  in  the  Kent.  West  Middlesex,  and  New  ltiver 
supplies  were  practically  identical,  namely,  0-0011,0-0010, 
and  0-0011  grain  per  gallon  respectively,  so  that  the  West 
Middlesex  Company  found  it  possible  to  so  purify  and 
store  the  water,  that  in  this  respect  it  bears  comparison  with 
waters  which  are  generally  accepted,  in  view  of  their  source, 
as  hevond  suspicion.  This  quantity  may  therefore  be 
looked  upon  as  that  unavoidably  due  to  rust  and  dust,  and 
forms  a  standard  whereby  to  judge  the  quality  of  the 
remaining  supplies.  Taking  the  average  quantity  of 
suspended  matter  found  during  this  enquiry  in  the  water 
supplied  by  the  Southwark,  Lambeth,  Chelsea,  Grand 
Junction,  and  East  London  Companies  as  0-0033  grain  per 
gallon,  and  deducting  therefrom  the  0-0011  unavoidable 
or  rust  and  dust  matters,  found  as  above,  we  have  0-0022 
chemically  dry  grain  per  gallon  as  obviously  avoidable 
suspended  matters  present  in  the  filtered  water  supplied  to 
consumers.  In  order  that  this  average  factor  may  be  more 
readilv  grasped,  we  may  convert  it  into  terms  of  "  mud  "  of 
90  per  cent,  moisture  (the  usual  percentage  present  in  such 
matter)  actually  supplied  per  annum.  Thus  the  volume  of 
river  water  supplied  by  these  companies  is  131-6  million 
gallons  daily,  so  that  the  quantity  of  avoidable  suspended 
matters  present  in  that  supply  is  equal  to  67-5  tons  of  wet 
mud  per  annum.  This,  however,  includes  the  period  during 
which  the  suspended  matters  were  at  their  lowest.  If,  on 
the  contrary,  the  estimation  is  made  on;  the  basis  of  those 
present  in  the  Southwark  Company's  supply  during  the 
month  of  April  1895,  namely,  00385  grain  per  gallon,  the 
annual  average  would  be  equal  to  1145  tons. 

How  far  this  factor  would  have  been  increased  had  such 
estimation  been  made  during  the  bad  season  of  November 
and  December  1H91,  it  is  difficult  to  judge,  as  such  estima- 
tions of  the  suspended  matters  were  not  then  made ;  but 
from  the  improvement  effected  in  the  colour  of  the  water, 
as  well  as  in  its  analytical  character,  it  is  open  to  the 
assumption  that  the  suspended  matters  largely  exceeded 
those  present  during  1895,  and  thus  enormous  quantities  of 
rivet  debris  must  have  been  distributed  throughout  the 
metropolis  during  every  flood  period. 

I  would  direct  attention  to  the  new  method  of  estimating 
the  relative  volume  of  suspended  matters  by  means  of 
the  micro-filter,  which  enable-  such  estimations  to  be  made 
on  small  samples  of  water,  instead  of  on  many  hundreds 
of  gallon-,  a-  was  the  case  with  these  results  given  in  actual 
weights.  Comparison  with  the  gravimetric  method  shows 
that  for  practical  purposes  the  new  micro-filter  method 
give-  identical  results,  with  the  further  advantage  that 
the  sample  is  immediately  ready  for  microscopical  exami- 
nation. 

The  table  on  page  1 1  shows  the  relative  quantity  of  sus- 
pended matters  present  in  the  various  supplies  when  deter- 
mined gravimeirieallv  and  by  the  micro-filter,  the  numbers 
representing  the  monthly  average  of  daily  estimations. 


From  that  table  it  will  be  seen  that  there  is  clearly  an 
indication  of  the  quality  of  the  suspended  matter  from  the 
ratio  of  mm.  in  micro-filter  per  litre  of  water  to  grains  of 
actual  suspended  matter  per  gallon  ;  thus  the  average  of 
the  Kent  Company's  water  for  the  six  months  ending 
November  1895  gave  a  ratio  of  0-0023  grain  per  gallon 
for  each  mm.  in  the  micio-filter ;  in  like  manner  the  New 
River  Company  showed  a  ratio  of  0  ■  0033  ;  the  West  Mid- 
dlesex, 0-0022  ;  the  Chelsea,  0-0052  ;  the  Grand  Junction, 
0-0057  ;  the  Last  London,  0-0042  ;  the  Lambeth,  0-0052  ; 
the  Southwark  and  Vauxhall,  0-005C  ;  and  uiitiltered 
Thames,  0-0633.  From  this  it  is  seen  that  when  the 
water  is  "purer,  the  weight  of  suspended  matter  per  unit 
volume  is  least — a  fact  which  is  evident  on  microscopical 
examination  ;  as  in  the  purer  waters  only  a  few  fibres 
with  a  little  debris  were  generally  present,  in  contrast 
with  numbers  of  particles  of  debris  and  decaying  organic 
matter,  with  numerous  diatoms,  &c.  in  the  case  of  those 
waters  which  bear  the  least  resemblance  to  the  Kent. 

From  a  consideration  of  these  tables,  another  instructive 
fact  is  apparent,  viz.,  that  the  quantity  of  deposit  in  the 
micro-filter  becomes  referable,  within  useful  limits,  to  the 
actual  weight  found  by  a  gravimetric  process  of  estima- 
tion ;  thus  the  average  depth  of  deposit  in  the  micro-filter 
was  0-44  mm.  per  litre  of  water,  and  the  average  weight 
of  suspended  matter  found  by  the  gravimetric  measure- 
ments was  0- 0019  grain  per  gallon,  and  therefore  1  mm. 
of  deposit  from  a  clean  water  in  the  filter  equal  to  0-0042 
grain  per  gallon.  Experiments  are  now  in  hand  with  the 
view  of  showing,  if  possible,  that  a  scale  may  be  used  by 
means  of  which  the  micro-filter  results  may  be  directly 
compared  with  the  gravimetric  ones  now  usually  made  in 
the  case  of  sewage  analyses,  &c. 

Iu  the  course  of  12  months'  determination  of  the  quantity 
of  suspended  matters  present  in  the  Kent  Company's 
supply  during  1895,  I  found  that  the  average  was  0-0011 
grain  per  gallon.  This  quantity  I  have  ascribed  to  un- 
avoidable rust  and  dust,  and  it  may  be  safely  concluded  that 
any  suspended  matter  less  in  quantity  than  this  amount  may 
he  neglected  as  of  no  importance. 

Looking  to  the  above  comparisons  of  the  estimations  by 
the  micro-filter  and  by  the  gravimetric  method,  0-0011 
grain  per  gallon  may  be  taken  as  representing  one-fourth 
of  a  millimetre  per  litre  in  the  micro-filter;  we  thus  have 
a  standard  of  comparison  which  may  be  usefully  employed 
in  such  determinations,  and  we  may  therefore  conclude  that 
if  the  depth  of  deposit  from  1  litre  of  water  in  the  micro- 
filter  tube  of  2  mm.  diameter  does  not  exceed  0-2  mm.,  it 
may  be  safely  neglected,  unless  the  microscopical  exami- 
nation reveals  the  presence  of  definitely  objectionable 
particles. 

My  own  experience  with  many  waters  leads  me  to  think 
that  no  serious  notice  need  be  taken  of  any  quantity  less 
than  1  mm.  per  litre,  equal  to  0-004  grain  per  gallon,  as 
shown  above,  or  even  a  larger  quantity,  unless  it  is  observed 
there  is  a  definite  microscopical   evidence  of  objectionable 
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0-3                         0-0024 

o-i 

Q.J 

0-2 
0*3 

n-2 
0-3 

o-i 

11-4 

0*2 

o-oiii 

II-0M1H 

0-0013 

u-mrj.i 

0-0031 

0-0018 

o-oosi 

0-0019 

mber. 


October. 


Jforember. 


Coinpau.v. 


Kent 

Sew  Kiv.r 

West  Hiddlesei  . 

» rhelaea 

East  London 

Grand  .lunctiuii  . 

Lambeth 

Southwark 

Average  ... 


Mm.  in 

Micro- 

filter 

per  Litre 

ot  Water. 


0*8 

(i-s 
u-7 
0-4 
1-1 
07 
0-8 
1-1 
0-8 


Grains 
per 

Gallon. 


Mm.  in 

\1  i 
Biter 
per  Litre 
of  Water. 


Grains 
per 

Gallon. 


Hicro- 

Slter 
per  Litre 
ol  Mater. 


Grains 

per 
Gallon. 


Avenge  tor  the  Six 
Months. 


o-oois 

0-0007 
0*0084 

0*0018 
0*0023 
0*0022 

0-0019 


0*4 

ii-t 
0*8 
ii- 1 
fl 
0*4 
»■  I 
0*9 
ii-,; 


»■ - 

II-MKI9 

0*0007 
0-0016 
0-0040 

0-0013 

0*0013 

0-001G 


0-5 
0*3 

"-4 
0-4 
ir.-, 
0*3 
0-4 
ii-,; 
01 


0-0imi7 
0*0008 

0*0013 

U-0015 
0*0016 

o-ooit 

o-ooii 
o-ooii 


Mm.      Grains.    Mm.  Grains. 

0*3    =  0*0007,  orl  =  0*0023 

0-3    =  0*0010,  or  1  =  0-inis.i 

0-4    =  0-0U09.  or  1  =  0*0022 

0*4    =  0*0021,  orl  =  0*0052 

0-6    =  0-0026,  orl  =  0*0042 

0-4    =  0-0023,  or  1  =  0*0057 

0-1    =  0-0021,  or  i  =  0-0052 

0-7    =  0-0039,  orl  =  0*0066 

0*44  =  0-0019,  orl  =  0-0042 


September. 

October.                    November. 

Decenil»-r. 

— ■ 

Mm.  in       «_;.. 

Micro-       Gp-"n:' 

filter           per 

per  Litre     (-.,,,„„ 

of  Water.     l'-'-lon- 

Mm.  in      <a—-««      Mm,  in 
Micro-    I   Gralns       Micro- 
niter            per            filter 
per  Litre     R,1Ioll      per  Litre 
of  Hater.    *-'allou-     of  \*t  ater. 

Grains 

per 
Gallon. 

Mm.  in       r-_;_. 

Micro-       GnlBB 

filter            per 

per  Litre     aMn„ 

of  Water.    1-*a"on- 

Average  for  the  Six 
Months. 

River  Thames  ;it  Sun- 

bury. 

1*8      '    0*171- 

0*2020          33-7 

1-1775 

7*S          1*4870 

Mm.      Grains.   Mm.  Grains. 
13*0  =  0*7569,  orl  =  0-0633 

contamination  and  the  chemical  anal*,  sis  shows  a  question- 
able state  of  things. 

The  chemical  examination  of  the  character  of  the 
suspended  matter  gave  very  remarkable  results.  For  the 
purpose  of  this  comparison  the  dry  matters  obtained  from 
the  water,  either  by  natural  subsidence  or  filtration,  were 
examined  for  the  nitrogen  present  in  combination  with  the 
organic  matter.  The  average  percentage  quantity  found  is 
set  out  in  the  following  table : — 


Microscopical  Character  of  the  Suspended  Matters. 

The  conclusion  drawn  from  the  consideration  of  the 
relative  chemical  character  of  the  suspended  matters  in  the 
uofiltered  river  water,  compared  with  those  in  the  filtered 
supplies,  is  borne  out  by  the  results  of  the  daily  micro- 
scopical examination  of  all  samples  collected,  the  average 
results  of  which  are  set  out  in  the  following  condensed 
table  :  — 


Xitrogen  per  Cent,  on  Volatile  Organic  Matter. 

Chalk Kent 8*12 

rSouthwark 3-tlT) 

[Lambeth 3*42  j 

Thames ■{  Chelsea 

j  Grand  Junction 3*66 

.West  Middlesex 2-86J 

New  Bitot Xew  River 

Lea East  London f.<7 

Thames  Intakes  .    Sunbury 1*06 

For  comparison,  the  following  results  of  the  estimation 
of  the  quantity  of  nitrogen  present  in  known  samples  of 
polluted  mud  are  given  : — 

Sewage  mud 

Known  polluted  river  mud 1*40 

Pure  river  mud  from  the  Fitzroy  River.  Queensland  . .    2*70 

They  clearly  point  to  the  conclusion  that  the  suspended 
matters  present  in  three  of  the  companies'  filtered  supplies 
approximated  more  or  less  nearly  in  character  to  those  in 
the  uufiltered  river  waters  at  the  companies'  intakes. 


Percentage  y  umber  of  Sa.nples  returned  as 
"  Objectionable"  *  by  the  Microscopic  Examination. 


Samples 
examined. 


Returned  as 
Objectionable. 


isi 

286 

2S4 
282 
2S5 
285 

283 

Per  Cent. 

V 

ii 

22 

25 

2* 

30 

21 

30 

1 

•  "Objectionable"  samples  art-  those  which  contained  a  com- 
paratively large  quantity  of  d&ris,  microscopic  eels  or  anziiilluke, 
&•&,  decaying  dtoris  iofested  with  bacteria,  the  larger  infusoria, 
such  as  Paramecium,  rotifera,  &c,  epithelium  scales 
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These    percentages    were    then     calculated    into    total 
quantities  of  objectionable  mutter  present  on  the   sctual 


estimation  of  the  weights  of  suspended  matters  found,  and 
are  thus  set  out  in  column  1  of  the  following  table  :  — 


Microscopical 
Examination  of 

Organic  Nitrogen  in  Suspended 

Objectionable 

Matters. 

Matters. 

Average 
Oxygen 
absorbed 

Average 

Equal  to 

Suspended 
Blatter. 

Organic 

Mai  ter 
containing 

\ i erage 
>"umberof 

Dissolved 
Matters 

Company. 

Grains 
]>er 

Percentage 

in 

Grains 
Tier 

Per  Cent. 

Grains 
per 

4'1  pei 
Cent,  of 
Nitrogen, 

as  m 

Microb  !S 
per  c.c. 

manganste 

in  Four 
Hours. 

Gallon. 

Samples. 

Million 
Gallons. 

Million 
Gallons. 

Thames  at 

Sunbury. 

Grains 

per 
Million 

Grains 

pel- 
Gallon. 

Gallons. 

O'OOII 

o-ooii 

0-0010 
0-0047 
0-0028. 

iriiiiC'S 
0-0033 

IS                     198 

21  231 

24  240 

22  594 

25  575 
30                     810 
34                    1,122 

0-84 
1-44 
1-43 

rs7 

2-06 
1-35 
1-86 

9 

lc; 
14 
52 
47 
36 
61 

220 
390 
341 

1208 

1.146 

878 

1.488 

90 

130 
130 
139 
170 
•J77 
294 

0-018 

o-oil 

0-072 

0-064 

0-069 

0-060 

0-071 

0-0056 

47                  2.632 

1-68 

94 

2.293 

352 

0-O78 

0-33U0 

81 

1-01 

5,414 

132,049 

16JW1 

0-128 

*  X'  'TE.— Tin-  microscopical  examination  includes  with  the  organic,  the  mineral  matter,  which  is  proi»rtionately  larger  in  the  case  of  the 
intake  waters  than  in  the  filtered  supplies ;  hence  the  objectionable  matters  appear  to  be  greater  by  the  microscopical  examination  than 
those  estimated  by  the  nitrogen,  which  relate  solely  to  organic  matter. 


The  practically  complete  coincidence  between  the  various 
methods  of  examination— namely,  the  physical,  as  the 
estimation  of  the  weight  of  the  suspended  matters  may  be 
called  ;  the  chemical  and  microscopical  examination  of  their 
character;  the  biological  examination  as  to  the  actual 
number  of  bacteria  present  in  a  given  sample  of  water  ; 
and  the  strictly  chemical  examination  as  to  the  quantity 
of  oxidisahle  organic  matters  dissolved  in  the  water — is  very 
striking. 

The  unfiltered  river  water  contained  a  mass  of  matters 
of  generally  indefinite  character  included  under  the  head  of 
dtl>ris:  but,  in  addition  to  these,  certain  noticeable  features 
were  distinct,  amongst  which  the  diatomacie  were  pre- 
dominant; entozoic  worms,  various  dyed  ai.d  undyed textile 
fibres,  such  as  wool,  cotton,  silk,  &c,  were  not  infrequent ; 
together  with  numerous  infusoria  and  bacteria. 

The  results  of  the  examination  of  the  filtered  supplies 
indicated  the  frequent  presence  "f  all  these  substances,  and 
in  the  majority  of  cases  it  would  have  been  difficult  for  a 
careful  observer  to  conclude  from  the  examination  of  the 
ration  under  the  microscope  whether  it  was  drawn 
from  the  unfiltered  river  water  or  from  one  of  the  filtered 
supplies  -■   understood  that  the   actual  quantity  of 

dibris  taken  for  examination  was  equal  in  each  case). 
Diatoms  were  almost  always  present,  and  not  infrequently 
anguilluls  also ;  but  the  most  noticeable  and  objectionable 
feature  was  the  frequent  preseuceof  fragments  of  matter  in 
m  and  swarming  with  bacteria.  The 
presence  of  bu  :h  particles  cannot  he  accepted  as  inevitable 
in  the  case  of  a  pure  water  supply,  as,  if  the  filter  beds  are 
properly  worked,  it  should  lie  impossible  for  such  matters 
to  pass  them,  whilst  if  their  presence  be  due  to  dust  getting 
into  tho  pure  water  reservoirs,  evidently  greater  care  should 
betaken  to  keep  them  clean.  That  a  particle  of  dust  might 
introduced  is  not  to  be  doubted,  in  view  of  the  fact 
that  on  a  ten-  occasions  the  Kent  supply  was  found  to 
contain  such  matter-  m  -mall  quantities,  but  evidently 
accidentally  so,  as  compared  with  their  more  frequent 
presence  in  larger  quantities  in  the  filtered  river  waters. 

:  the   results  of   the  work  now  put  on  record  before 

this  Society,  it  i-  clear  that  much  re  maj  be  learnt  from 

t'ne  proper  collection  and  examination  of  the  suspended 
matters,  however  small,  in  a  sample  of  water  than  has 
hitherto  been  supposed,  and  the  author  venture-  to  suggest 
that  in  future  all  samples  of  waters  should  be  so  examined. 


A  great  point  has  been  made  in  recent  years  of  tht- 
number  of  bacteria  present  in  a  water,  but  from  the 
experience  now  obtained  it  would  seem  as  if  the  number  of 
bacteria  depended  more  upon  the  quantity  of  suspended 
matter  than  on  any  other  factor. 

Considerable  differences  have  been  obtained  in  the  esti- 
mation of  the  number  of  bacteria  by  different  observers. 
It  would  now  seem  possible  that  these  differences  are 
occasionally  due  to  the  fact  that  in  one  sample  certain 
particles  of  decaying  matters  may  have  been  present, 
although  absent  in  another — a  result  which  would  account 
for  many  hundreds,  if  not  thousands,  of  colonies  being 
obtained  by  one  experiment,  and  but  few  by  another,  quite 
apart  from  the  known  differences  due  to  varying  methods 
of  procedure,  temperature,  &c. 


Bacteriological  Examination. 

The  examination  of  the  daily  samples  of  water  for  the 
number  of  bacteria  as  determined  by  the  number  of  colonies 
developed  on  gelatine  plates,  has  yielded  interesting  results, 
and  affords  further  evidence  of  the  improvement  effected  in 
the  various  filtered  supplies. 

On  page  13  is  given  a  condensed  tabular  statement  of  the 
monthly  average  number  of  microbes  present  in  the  water 
collected  from  stand  pipes  in  various  parts  of  the  respective 
companies'  districts. 

Having  thus  reliable  data  for  comparison  as  to  the 
bacteriological  improvement  which  has  taken  place  in  the 
quality  of  the  water  between  the  years  1892  and  1895,  it 
will  be  interesting  to  glance  at  the  still  further  improvement 
which  took  place  during  the  course  of  the  latter  year,  and 
of  the  relation  which  exists  between  the  quality  of  the  intake 
waters  and  the  filtered  supply. 

It  will  be  noticed  that  the  company  which  supplied  water 
containing  the  largest  quantity  of  suspended  matters — viz., 
the  Southwark  and  Vauxhall — supplied  an  average  of  352 
microbes  per  cubic  centimetre  of  water  throughout  the  year, 
this  being  the  largest  number  of  any  of  the  companies.  In 
January,  the  monthly  average  was  838,  which  gradually 
ed  with  the  reduction  in  the  quantity  of  suspended 
matter  during  the  year  to  78  in  October,  but,  unfortunately, 
rose  again  to  427  in  November,  corresponding  to  the  rise 
of  microbes  in  the  Sunbury  river  water  of  from  9,900  in 
October  to  45,263  per  cubic  centimetre  in  November. 
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00 
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294 
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130 

277 

16,061 

i 

In  1S91 

-92  the 

following  average  result-  wire  obtained 

:— 

I..VI 

1,626 

2,012 

2,534 

2,299 

I7:>.001 

The  relative  value  of  the  various  methods  of  estimating 
the  organic  matter  in  water — viz.,  the  organic  carbon  and 
nitrogen  or  -  organic  elements,"  the  albuminoid  ammonia, 
ami  the  oxygen  absorbed — has  been  observed  in  connection 

with  the  series  of  analyses  under  discussion.  The  result* 
of  12  monthly  averages  of  daily  analyses  made  during  1892 
(which  period  is  selected  in  preference  to  1895,  when  there 
was  a  l>reak  in  the  continuity  of  the  analyses  as  regards 
organic  elements  and  albuminoid  ammonia)  has  shown  thai 
the  oxygen-absorbed  method,  as  used  by  the  Socii  tj  of 
Public  Analysts,  ha-  i  t.>  L-ivc  the  most  concor- 

dant factor  all  through.  In  the  ease  of  waters  of  known 
origin,  such  a-  those  supplied  to  Londou.it  does  not  appear 
to  he  necessary  to  repeat  indefinitely  process,-  which, 
however  valuable  in  themselves  for  certain  purposes,  fail  to 
throw  any  fresh  tight  upon  the  general  history  of  the  water. 

nparison  of  the  present  London  Supply  with  the 

proposed  Supply  from  Wales. 

Iu  order  that  the  exact  position  of  the  present  supply 
may  be  clearly  understood,  so  far  as  regards  the  question  of 
relative  quality  and  the  extent  to  which  an  improvement 
might  be  anticipated  in  the  event  of  the  Welsh  water  being 
brought  to  Loudon,  I  submit  the  following  considerations 
arising  from  the  comparison  of  the  analyses  of  the  water 
at  present  supplied  to  London  with  those  of  the  Welsh 
waters  collected  by  myself  in  May  1894. 


In  the  following  tabic  the  analytical  factors  in  each  case 
arc  placed  side  by  side,  so  that  the  specific  differences  may- 
be -ecu  at  a  glance.  The  figures  representing  the  Welsh 
waters  are  averages  of  the  samples  drawn  from  the  rivers 
Usk,  Edw,  Vrfon,  Wye.  Towy,  Ithon,  and  (  lywedog,  which 
were,  of  course,  unfiltered.  Those  representing  the 
present  filtered  river  water  supplied  to  London  are  averages 
of  the  Southwark,  Lambeth,  Chelsea,  Grand  Junction,  Wcsl 
Middlesex,  and  East  London.  These,  however,  are  given 
in  two  columns,  one  for  average  summer  quality,  and  the 
second  showing  average  winter  quality.  For  comparison 
as  a  standard,  the  Kent  Company's  average  supply  is 
added. 

tin  carefully  examining  the  result*  it  will  be  found  that 
the  filtered  river  water  supplied  during  the  six  summer 
months  to  London  contains  practically  identically  the  same 
amount  of  organic  carbon  and  nitrogen  a-  that  present  in 
!  the  unfiltered  Welsh  waters,  viz.,  0*t28  part  per  100-000 
against  0- 123,  whilst  during  the  six  winter  months  it  is 
only  half  as  much  again,  viz.,  0"  199. 

The  oxygen  absorbed  from  permanganate  is  a  little  more, 
viz.,  0*057  during  the  summer  instead  of  0*048,  but  only  a 
little  more  than  half  as  much  again,  viz.,  0079  grain  pet- 
gallon  during  the  winter.  In  like  manner  the  *'  albuminoid 
ammonia"  in  the  Welsh  water  averages  00033  against 
0-0045  and  00055  in  the  respective  summer  and  winter 
London  supplies  excluding  the  Kent.  The  colour  of  the 
water    when     viewed    through    a   2  ft.   tube    was    on    au 


I     rage  Results  of  Analyses  of  Welsh  and  London  Waters. 


London  Supply. 
Filtered  River  Water. 


Summer. 
May  to  October. 


Winter. 
November  to  April. 


Kent 

Company. 


Appearance  (on  examination  in  a  2-ft.  tube! General^  clear 

and  bright. 

Colour  by  Lovibond's  tintometer  scale  f nnits  °*  ■J^J ■  ".'* 

Odour  at  100'  F '.'..........! 

Phosphoric  acid Very  slight  trace 

Free  ammonia 0*0003 

Albuminoid  ammonia 0*0033 

Chlorine 0*68 

bed  in  15  minutes 

4  hours 0-04S 

Nitrogen  as  nitrates,  Ac 0*022 

Organic  carbon  :  parts  per  100,000) 

nitrogen         ..*         

Total  organic  elements  (carbon  +  nitrogen)  ,  0*123 

.,     solids 4-3 

,.    hanln.-ss 3* 

Permanent  hardness '.'..'.'.  1*6 

Cultivation  tests  by  gelatine  plates,  number  of  colonies  '  26 
per  cubic  centimetre. 

Microscopical  examination  of  matters  in  suspension Vegetable  Jibris, 

diatoms, 
organisms. 


Generally  clear 
and  bright. 
0-3 
0-7 
None 
Very  slight  trace 
0*0002 
0*9043 
131 
9*035 
II-U57 
0*128 
0-Ui«i 

- 

0*123 
19*3 

125 
42 
167 

Vegetable 

diatoms,  organisms, 
Ac.  in  compara- 
tively large 
quantities. 


Occasionally  turbid    Clear  and  bright 


6*8 
0*9 

None 

Very  slight  trace 

0*0004 

1-32 
"■"44 
0-079 
-    - 
0  103 
0*936 
0*199 
23- Si 
17-" 
42 
29S 

Vegetable  debris, 

diatoms,  organisms, 
ic.  in  compara- 
tively large 
quantities. 


o-o 

0-0 

Non  3 

\  cry  slight  trace 

0*9000 

0*9012 

1-64 

irnls 

0*401 

0057 

0-017 

9*074 

• 
l?-5 

5-4 
90 

Few  fibres 

and  occasional 

organisms. 
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average  >•  en  more  in  tlie  case  of  the  Welsh  water,  viz.,  1-4 
■gainst  l-C  and  1-2  in  the  case  of  the  London  supplies. 

From  this  comparison  of  the  average  results  of  nearly 
three  thousand  analyses,  it  is  evident  that  the  organic 
imparity  of  the  iinfiltered  V  elsh  water  is  a  little  less  than 
that  in  the  average  filtered  London  water,  and  the  inquiry 
naturalh  follows  as  to  the  specific  differences  which  exist. 
This  is  undoubted^  due  to  two  things  :  first,  the  quantity 
of  the  solid  matter  in  solution,  principally  salts  of  lime, 
giving  the  London  water  its  greater  hardening  properties  ; 
and  second,  the  comparatively  large  quantity  of  floating 
particles,  on  which,  as  has  been  shown,  the  number  of 
microbes  present  to  a  great  extent  depends. 

The  unfiltered  Welsh  water  examined  on  the  spot  con- 
tained if,  microbes  per  cubic  centimetre,  whilst  the  average 
London  filtered  waters  contained  in  summer  167  and  in 
winter  298,  the  Kent  supply  containing  90.  Of  course,  it 
will  be  noted  that  these  numbers  refer  solely  to  the  quantity 
and  not  to  the  character  of  the  microbes. 

The  Effect  i J' Softening  the  present  Supply. 
The  suggestion  has  been  repeatedly  made  that  the 
excessive  quantity  of  lime  in  the  London  water  should  be 
removed  by  the  adoption  of  the  well-known  Clarke's  process, 
and  it  is  only  natural  to  inquire  as  to  what  would  be  its 
effect  upon" the  present  filtered  river  water,  not  only  in 
removing  the  excess  of  carbonate  of  lime,  and  thus  effecting 
an  enormous  improvement  in  the  commercial  value  of  the 
London  water,  but  also  in  assisting  in  the  process  of  purifi- 
cation. With  the  view  of  testing  this  question  certain 
experiments  have   been  made   on  one  of  the  best  London 


waters,  viz.,  that  of  the  Xew  River  Company,  in  order  that 
the  percentage  reduction,  if  any,  which  might  be  brought 
about  in  the  quantity  of  dissolved  as  well  as  undissolved 
impurity  might  he  ascertained. 

The  results  of  these,  which  are  stated  in  the  table 
below,  are  perfectly  definite,  and  show  that  even  in  the 
case  of  the  Xew  liiver  supply  the  reduction  of  dissolved 
organic  impurity  was  equal  to  25  per  cent.,  as  shown  by  the 
oxygen  absorbed,  whilst  64  per  cent,  of  the  total  hardness 
was  removed  and  87  per  cent,  of  the  bacteria,  and  with 
these  the  whole  of  the  matters  in  suspension.  If  one  of  the 
less  pure  waters  had  been  taken  for  this  experiment,  such 
as  the  Lambeth  or  Southwark,  doubtless  the  percentage 
reduction  ot  impurities  would  have  been  larger. 

On  applying  these  results  to  the  average  analytical  figures 
given  in  the  table,  it  will  be  found  that  the  "  albuminoid 
ammonia  "  in  the  summer  supply  would  fall  by  the  adoption 
of  the  process  of  softening  from  0-0045  to  0-0034,  or 
identically  the  same  quantity  as  that  in  the  unfiltered 
Welsh  supply,  whilst  the  winter  supply  would  be  improved 
to  the  quality  of  the  present  summer  supply  ;  that 
the  oxygen  absorbed  in  four  hours  would  fall  from 
0-057  to  0-043  in  summer,  and  from  0-079  to  0*059  in 
in  winter,  against  0-048  in  the  Welsh  water,  or  a  yearly 
average  of  only  0  ■  003  grain  per  gallon  in  excess  ;  that  the 
organic  carbon  and  nitrogen  would  be  less  in  proportion, 
whilst  practically  the  whole  of  the  "  suspended  matters  " 
would  be  removed,  and  with  them  87  per  cent,  of  the 
bacteria,  thus  reducing  the  summer  number  (apart  from 
their  character)  of  microbes  from  167  to  21,  and  the  winter 
from  298  to  38,  against  26  in  the  Welsh  water,  or  an  annual 


Experiments  to  ascertain  the  Effect  produced  on  th-  Impurities  of  the  Aew  River  Supply  by  the  Process  of  Softening. 


Date. 


1895. 
Dec.  16 


20 


Description. 


Examination  in  a  2-ft.  Tube. 


Appear- 
ance. 


Colour  by  Lovibond's 
Tintometer  Scale. 


Red.      Yellow. 


Blue. 


I 


Odour  at 
100°  F. 


Phos- 
phoric 

Acid. 


Untreated  water 

Treated  will,  '.e  (per  cent,  of  saturated 

lime  water. 

Untreated  water 

I  n  it  li  '.etpercent.  of  saturated 

lime  water. 

Untreated  water 

Treated  with  9"  1  per  cent,  of  saturated 

lime  .'. 

Average  per  cent,  reduction. . . 


Clear 

o-i 

•• 

0-5 
0-3 

•• 

None 

:: 

o-i 
o-o 

o-t; 

0-4 

., 

„ 

■• 

o-i 
o-o 

0-6 
0-4 

•• 

•• 

100 

35 

V.S.T. 
» 

Xi'Ile 


Ammonia. 


Free. 


Albu- 
minoid. 


Chlorine. 


(1-0003 
0-0003 


0-0003 
0-0OO3 


o-i -2 

0-000-2 


Nil 


0-0059 
0-0047 


0-0082 
0-0060 


0-0102 
0-0068 


1-30 
1-80 


1-30 
1-30 


1-25 
1-30 


Oxygen 
absorbed  in 


Total 
Solids. 


Appear- 
ance on 
Igni- 
tion. 


Hardness. 


Total, 


Per- 
manent, 


Cultivation 

Tests  by 

Gelatine 

Plates. 

Number  of 
Colonies. 


Microscopical 

Examination  of  Matters 

in  Suspension. 


1895. 


1- 


Untreated  water 0020 

,'.  itb  8"  l  per  cent,  of  saturated  I  0-024 

lime  water. 

Untreated  water I  0'038 

Treated  with  9"  1  per  cent,  of  saturated  0-025 

.eater, 

entreated  water O'OSO 

Treated  with  9'4per  cent. of  saturated  0'020 
lime  water. 


Average  per  cent,  reduction. . . 


0-045       23-4 


S.B. 


0'037 

10-6 

0-051 

25-2 

o-oio 

11-0 

o-oci 

2f4 

0-028 

]:;■<. 

25 


17-4 

5-4 
17-4 

5-0 
17-2 

8-5 


4-2 


4-0 

12 

8-8 

110 

4-2 

6 

4-5 

60 

4-5 

16 

After 
15  days 
gelatine 
still  solid. 
3  moulds 
and  few 

colonies. 


87 


(f3  mm.    Tangled  mass  ot 

fibres,  diatoms,  bacteria, 

&c. 
Trace.      Few      vegetable 

fittres.  organic  debris. 
Slight  trace.    Few  cotton 

and  other  fibres. 
Very  slight  trace.    One  or 

two  fibres. 
Very   slight   trace.     Few 

fibres  and  little  debris. 
\  i tv  slight  trace.    Little 

debris. 
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Ige  difference  of  t  3.  In  addition  to  these  enormous 
improvements  the  luudnesa  would  !*•  reduced  in  summer 
from  !:>•.">  to  ii  ,  and  in  winter  from  i;n  to  cm  ,  or 
in  annual  average  of  5'9  ,  against  :t-i  ,  which  was  the 
average  hardness  ol  the  Welsh  waters  m  examined   in  May 

It   would   therefore    seem  that  bj    the  adoption    of  the 
m  of  softening,  the  present  supply,  in  respect  of  it* 
chemical  quality  ami  number  of  bacteria,  would  be  improved 
to  a  degree  comparable  with  that  of  the  Vfelsb  sources. 

'l'lie  discussion   on  this  paper  Btanda  adjourned   until 
February  15  th. 


i¥lanrl)f6trr  &>rrtion. 


Rooms  of  the  Chemical  Club,  Victoria  IIotxl. 
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I  .  11.  Iiwinsn.  J.  M.  Irving. 
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K.  1 .   \  K.  Schunck. 

B.  W.  Garland.  W.  Thomson. 

H.  Griiushaw.  D.  Watson. 

J.  Groasumnti. 

Son.  Local  Secretary : 

J.  Carter  Bell, 

Bank  House,  The  Cliff,  Higher  Broughton,  Manchester. 
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A  NEW  METHOD  FOB  THE  RAPID 
VALUATION  OF  ZINC  DUST. 


BY    ANDRK    U.    WAUL. 


Zinc  dust  is  a  body  in  very  extensive  use  as  a  reducing 
agent,  especially  in  vat  indigo  dyeing,  and  iu  the  manu- 
facture of  certain  colouring  matters.  For  these  purposes, 
especially  iu  the  latter,  where  the  reductions  performed  are 
very  delicate  operations,  requiring  theoretical  proportions 
of  the  materials,  it  is  very  important  to  know  the  actual 
value  in  metallic  zinc  of  the  zinc  dust  employed.  The 
methods  at  present  in  use  are  either  unreliable  or  require 
much  time  to  perform,  and  I  have  therefore  been  led  to  seek 
a  method  at  the  same  time  both  exact  aad  rapid,  and 
consequently  especially  suitable  for  commercial  application. 
The  principle  which  I  have  employed,  and  which  entirely 
fulfils  these  conditions,  is  the  reduction  of  a  ferric  salt  and 
subsequent  titration  of  the  quantity  of  ferrous  salt  produced. 
I  have  found  that  when  solid  ferric  sulphate  is  added  ti  i 
zinc  dust  suspended  in  a  little  cold  water  with  exclusion  of 
free  acid,  a  reaction  occurs  with  evolution  of  heat,  and  the 
zinc  quickly  and  totally  dissolves  with  formation  of  a  clear 
greenish  solution.  A  small  residue  remains  consisting  of 
lead  and  other  impurities.  The  solution  of  the  zinc  takes 
place  without  any  evolution  of  hydrogen,  and  the  reaction 
is  therefore  represented  by  the  equation — 

Fe,(S04)j  +  Zn  =  ZnSO,  +  2FeSO) 
When  all  has  dissolved,  it  is  only  necessary  to  acidify  the 
solution  with  sulphuric  acid  and  titrate  with  permanganate   j 


to  Bud  the  qnantirj  of  ferrous  salt  obtained,  and  hern  ■ 
quantity  of  metallic  sine  in  the  -ample  under  examination 
Procedurt  .—(<*. )  Preparation  of  Pun  Ferric  Sulphate. 
SOOgnns.  of  pur.    ferrous  sulphate  are  dissolved  in  as  little 
water  as  possible,  and  to  it  arc  added  100  grms.  ol  sulphuric 
acid    and    210    gnus,    of  nitric    acid   (60   per    cent.).     On 
adding  the  nitric   acid,    torrent- id'  nitrous  gas  are  evoh  ec I, 
the  solution    acquiring    a    nearly    black  colour,  which  dis- 
appears  again    when    the    whole  of  the  acid  is  added.     The 
solution  is  evaporated  on  the  water-bath  until    it  becomes 

solid,    when    il    is  ground  with  alcohol  in  a  mortar,  put  on  a 
filter,  and  washed  with   alcohol  until  the  filtrate  i- 
acid.     The  product  is  then  dried  thoroughly  on  the  "ater- 
bath,  and  the  salt,  which  is  a  perfectly  white  powder,  is  kept 
in  stoppered  bottles  for  use. 

i/>.)  Analysis. — About  \  grm.  of  zinc  dust  is  put  into 
ippered  250  c.c.  flask  and  to  it  are  added  25  c.c.  of  cold 
water.  The  mixture  is  agitated,  and  when  the  zu 
thoroughly  suspended,  7  grins,  of  ferric  sulphate  are 
added.  There  is  a  gentle  evolution  of  heat,  and  after 
shaking  for  a  quarter  of  an  hour,  the  zinc  will  have  com- 
pli  toly  dissolved,  with  exception  ol  a  slight  residue  of 
impurities.  '25  c.c.  of  strong  sulphuric  acid  are  then  added, 
and  the  flask  is  filled  with  water  to  850  c.c.  50  c.c.  of  this 
solution,  after  dilution  with  50  c.c.  of  water,  are  titrated  with 
standard  permanganate. 

From  the  quantity  of  the  latter  employed,  the  percentage 
of  metallic  zinc  is  at  once  found. 

The  new  method  gives  results  which  agree  with  those 
obtained  by  Drewson's  method,  viz.,  reduction  of  chromic 
acid.  Thus  for  a  certain  sample  of  commercial  zinc  dust 
the  following  numbers  were  obtained  :  — 




New  H 

Drewson's  Method. 

I 

II.  ... 

III.  .. 

The  new  method  has,  however,  the  advantage  of  being 
extremely  simple  and  rapid  ;  it  only  requires  a  standard 
-olution  of  permanganate,  a  reagent  found  in  every  com- 
mercial laboratory,  and  lastly,  since  the  end  point  i< 
indicated  by  the  pink  colour  of  the  permanganate,  trie 
titration  is  sharper  than  in  the  method  of  Drewsou,  in  which 
a  spotting  test  is  employed.  To  obtain  accurate  results  it 
should  be  borne  in  mind  that  the  ferric  sulphate,  if  not  well 
dried,  may  sometimes  retain  a  trace  of  alcohol,  which  would 
reduce  a  little  permanganate.  It  is  therefore  better  to  per- 
form a  blank  experiment  with  the  same  quantity  of  ferric 
sulphate  as  used  in  the  analyses  aud  deduct  the  amount  of 
permanganate  reduced  from  that  found. 


Discission. 

Dr.  Grossmvnn  said  that  the  method  described  in  the 
paper  might  be  more  convenient  than  the  method  of  titrat- 
ing with  bichromate  as  generally  used,  but  it  suffered  from 
the  same  defects  as  the chromate and  other  methods.  First 
of  all,  they  did  not  consider  the  fineness  of  the  zinc  powder, 
which  had  a  great  deal  to  do  with  its  commercial  value. 
Secondly,  they  did  not  show  any  quantity  of  iron  present 
as  such.  There  was  nothing  to  prevent  anyone  from 
grinding  iron  filings  up  finely  and  mixing  them  with  zinc 
dust,  and  none  of  these  methods  would  show  that.  This 
method,  as  well  as  the  older  ones,  therefore,  would  open  a 
field  for  adulteration. 

Dr.  Lewkowitsch  said  he  had  used  this  method  some 
16  years  ago  in  an  analytical  laboratory,  but  he  did  not 
publish  it  as  he  thought  it  was  not  new. 

Mr.  Barnes  (Borough  Analyst,  Accrington)  said  the 
writer  of  the  paper  described  a  method  which  he  (Mr.  Barnes) 
published  about  11  years  ago*  as  a  rather  tedious  process. 
He  did  not  find  it  so,  as  several  tests  could  be  made  at  once 
by    having  a    number   of  graduated   tubes,  in   which   the 
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hydrogen  was  collected,  aud  by  using  one  with  »  -tandard 
zinc  all  coriectioDS  for  temperature  and  pressure  were 
avoided.  It  was  possible  that  iron  might  be  measured  as 
zinc  iu  this  process,  ;n  in  titration  by  permanganate,  but  he 
did  not  think  that  was  of  much  consequence,  because 
metallic  iron  could  be  determined  in  a  separate  test  by 
permanganate,  or  might  even  be  removed  by  the  magnet. 

Mr.  IIvkki   ChiMsuvw  said,  from  his  own  experience, 
lie  iui-  .  that  Mi.  Haines's  method  was  decidedly 

quicker  than  the  one  set  forth  in  the  paper.  He  did  not 
think  any  chemical  method  could  very  well  give  the  differ- 
ence between  the  respective  fineness,  which,  of  course,  was 
an  item  of  commercial  value.  A  few  years  ago  he  had 
tried  a  kind  of  ground  zinc,  but  found  it  was  not  suitable 
for  work  solely  on  account  of  not  being  in  a  sufficiently  fine 
state  of  division. 

Mr.  Green,  in  replying  on  behalf  of  Mr.  Wabl,  said 
that  all  the  methods  of  estimation  of  zinc  dust  at  present 
.» ere  open  to  the  objection  of  showing  iron  present 
as  if  it  were  zinc,  but  he  did  not  consider  this  of  much  im- 
portance. A  large  quantity  of  iron  was  not  of  common 
occurrence,  and  if  present  could  readih  be  estimated.  No 
could  be  expected  to  give  satisfactory  results  with 
a  zinc  dust  containing  coarse  lumps,  and  such  a  product 
would  be  useless  for  the  purposes  for  which  zinc  dust  was 
employed.  The  method  of  evolution  and  measurement  of 
hydrogen  employed  by  Mr.  Barnes,  besides  being  somewhat 
troublesome,  was  open  to  the  objection  that  the  lead  was 
shown  as  zine,  whereas  in  Mr.  Wahl's  method  lead  remains 
undissolved.  What  was  required  in  a  commercial  method 
of  estimation  was  a  process,  readily  and  quickly  performed, 
which  would  accurately  indicate  the  reducing  power  of  a 
given  sample  of  zinc  dust  when  used  in  alkaline  or  neutral 
solution ;  and  Mr.  Wahl's  method  fulfilled  these  conditions. 


i  iN  THE  PROPOSED  NEW  SCHEME  FOR  DEALING 

WITH  THE  MANCHESTER  SEWAGE. 

BY   WILLIAM    THOMSON,   F.R.S.   ED.,   F.I.C. 

The  treatment  of  town  sewage  is  at  the  present  moment  a 
question  of  supreme  importance  to  the  people  of  Manchester, 
and  I  have  undertaken  to  commence  a  discussion  upon  the 
definite  scheme  which  has  now  all  but  received  the  sanction 
of  the  Corporation. 

The  scheme  is  this:  that  the  Manchester  sewage  be 
purified  by  precipitation,  and  that  the  effluent  be  conveyed 
by  a  tunnel  some  10  miles  in  length  to  Latchford,  and  there 
poured  into  the  River  Irwell,  i.e.,  the  Ship  Canal.  The 
estimated  cost  of  this  conduit  is  somewhere  about  200,000/., 
and  it  must  not  be  forgotten  that,  if  the  experience  gained  in 
the  construction  of  the  Manchester  Ship  Canal  goes  for 
anything,  it  is  probable  that  a  great  increase  on  the  esti- 
mated expenditure  may  be  anticipated  before  the  work  is 
completed. 

To  one  who  has  not  followed  the  arguments  put  before  the 
Citv  Council  the  scheme  appears  an  extraordinary  one.  The 
river  has  been  receiving  up  to  the  present  time  a  large  por- 
tion of  the  untreated  sewage  of  Manchester  and  other  town- 
ship- on  its  banks.  Now  Manchester  has  resolved  to  purify 
all  its  sewage  by  precipitation,  which  will  give  a  tolerably 
pure  effluent.  The  further  purification  of  this  effluent  will, 
however,  entail  an  enormous  cost  on  the  inhabitants,  and  it 
19  suggested  that  a  conduit  be  constructed  to  run  this 
purified  sewage  into  the  river  10  miles  below  Manchester. 
This  looks  as  if  the  sewage,  after  being  greatly  purified  by 
precipitation,  were  more  objectionable  than  the  raw  sewage. 
This  development  of  the  sewage  question  is  consequent 
upon  the  Joint  (  ommittec  refusing  to  be  satisfied  in  the 
first  instance  with  an  effluent  produced  from  the  sewage  by 
precipitation  alone,  although,  so  far  as  they  know,  it  may 
prove  satisfactory  as  regards  freedom  from  sediment  and 
putrid  odours  during  warm  weather. 

It  has  hitherto  been  considered  by  the  supremely  practical 
people  of  Manchester  that  great  and  costly  undertakings 
should  be  carried  out  by  processes  of  natural  development, 
and  that  no  step  be  taken  which  is  not  absolutely  necessary  ; 
hut  in  this  scheme  we  arc  asked  to  make  two  steps  at  once, 
each  of  them  involving  large  expenditure.   The  Corporation 


has  given  its  provisional  vote  for  both  steps  to  be  taken  at 
the  same  time,  and  one  may  assume  therefore  that  a  stroDg 
case  has  been  put  before  it.  We  must  therefore  look  to  the 
origin  of  the  scheme  to  find  how  it  came  to  be  presented, 
because  there  can  be  no  doubt  that,  from  the  premises  set 
forth,  the  conclusions  at  which  the  Corporation  arrived  wero 
correct. 

Sir  Henry  Roscoe  propounded  the  statement,  which  has 
been  taken  by  the  Mersey  and  Irwell  Joint  Committee, 
that  it  is  impossible  to  obtain  a  satisfactory  effluent  from 
the  Manchester  sewage  by  precipitating  the  suspended 
matter  aud  a  large  quantity  of  the  soluble  organic  matter 
from  it  by  means  of  sulphate  of  iron  and  lime  j  and  with  a 
view  of  making  it  satisfactory  he  advised  the  further  treat- 
ment of  the  effluent  by  one  of  two  methods  :  (a)  By  pouring 
it  into  filters  composed  of  ashes,  coke  breeze,  or  sand,  and 
then  leaving  it  for  a  time  sufficient  to  allow  bacteria  which 
were  there  cultivated  to  eat  up  or  further  oxidise  a  great 
portion  of  the  organic  matters  left  in  solution  ;  or  (6)  that 
the  effluent  (obtained  by  precipitation)  should  be  filtered 
through  land. 

At  this  stage  it  came  under  the  consideration  of  the  City 
Surveyor,  who  treated  the  question  from  this  point  of  view 
in  a  extremely  able  and  practical  manner.  He  calculated 
the  cost  of  cinder  or  other  similar  filters  and  the  working  of 
them,  and  took  into  account  their  liability  to  become  choked 
and  the  probable  cost  of  cleansing  and  repairing  for  the  one 
scheme ;  and  he  calculated  the  area  of  land  required  for 
filtration,  and  the  cost  of  working,  &c.  ;  and  after  taking 
into  consideration  the  liability  of  the  land  to  become  in- 
operative, the  difficulty  of  finding  land,  and  the  cost  of 
pumping  which  would  be  required  for  some  of  the  land 
which  was  available,  he  finally  himself  propounded  a  third 
scheme,  which  would  be  much  less  costly  than  either  of  the 
others,  viz.,  to  construct  a  conduit  to  take  the  whole  effluent 
into  the  river  10  miles  below  Manchester. 

Assuming  one  of  the  three  above-mentioned  alternatives 
to  be  absolutely  necessary,  the  last  scheme  is  undoubtedly 
the  best,  if  the  Mersey  and  Irwell  Joint  Committee  will  be 
satisfied  with  it ;  but,  so  far  as  I  can  understand,  it  is  not  by 
any  means  certain  that  they  will;  and  it  has  power  to 
prevent  pollution  at  this  point  as  well  as  at  any  other  on 
the  stream  or  canal. 

The  crux  of  the  whole  matter  lies  in  the  premise  which 
led  to  the  serious  consideration  by  the  Council  of  these  three 
schemes,  viz.,  that  the  sewage,  after  being  treated  by  preci- 
pitation and  simple  filtration,  is  unfit  to  pass  into  the  River 
Irwell  or  the  Ship  Canal. 

Now  from  a  common-sense  standpoint  in  deciding  what 
kind  of  effluent  is  satisfactory  for  passing  into  any  river,  the 
nature  of  the  river  must  be  considered.  The  River  Irwell 
ceased  to  be  a  fishing  stream  probably  50  years  ago,  and 
since  then  it  has  practically  become  an  open  sewer  for 
Manchester  and  Salford,  and  the  townships  higher  up  on  its 
banks.  It  must  be  conceded  that  to  reconvert  the  Irwell 
into  a  fishing  stream  would  be  to  make  those  who  live  near 
it  expend  probably  100/.  for  every  penny  which  could  be 
obtained  through  the  value  of  the  fish  which  could  be  taken 
from  it,  and  I  think  no  one  would  seriously  argue  that  this 
should  he  done.  Then  for  what  reason  are  we  called  upon 
to  purify  the  river  ?  It  cannot  be  shown  that  those  who  live 
along  its  banks  suffer  from  zymotic  diseases  to  a  greater 
extent  than  those  who  don't.  The  answer  to  this  question 
is  obvious  :  the  river  must  be  purified  to  the  extent,  first,  that 
it  will  not  become  silted  up  to  any  extent,  and  secondly, 
that  it  will  not  be  a  nuisance  to  those  who  live  near  it  or  who 
are  in  boats  sailing  upon  it.  In  my  opinion  both  of  these 
reasons  may  be  taken  as  one,  because  the  putrid  odour 
which  emanates  from  the  canal  in  warm  weather  comes 
chiefly  from  the  fermentation,  decay,  or  decomposition  of 
the  organic  matters  of  the  raw  sewage  which  settles  to  the 
bottom. 

The  problem  should  therefore  be  this :  Is  it  possible  to 
treat  sewage  simply  by  precipitation,  or  by  precipitation 
and  simple  filtration,  so  as  to  prevent  it  from  throwing 
down  a  sediment  capable  of  putrefaction,  and  so  that  the 
organic  matters  left  in  it  will  not  themselves  emit  a  putrid 
or  objectionable  odour  on  being  kept  for,  say,  two  or  three 
weeks  in   warm    weather,   or,   more  accurately,   for   such 
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time  as  the  water  remains  stagnant   in  the  Ship  Canal  ?    I 
believe  il  is  possible  to  do  this  bj  one  oi  other  ol  bi 

ipitatioo  processes,  and  I  think  tins  should  be  practi- 
cally tried  during  one  "i  more  years  before  Manchester  is 
ailed  upon  t"  expend  ii  intense  sums  of  money  (or  the 
farther  treatment  of  its  sewage.  This,  however,  is  ool  the 
criterion  of  the  Mersey  and  trwell  Joint  Committee.  They 
have  taken  the  working  chemical  standard  laid  down  by 
sir  Henri  rtoscoe  more  seriously,!  think,  than  !>•■  intern 

eij.  :  — 

(I.)   That   the   effloent   should  not    contain   more   than 
if  i  grain  per  gallon  of  suspended  organic  matter  ; 

(■-'»  Thai  it  should  uol  yield  more  than  0*1  grain  of 
albuminoid  ammonia  per  gallon  ;  and 

I'hat  it  should  not  require  more  than  l"0  gt 
Ion  of  oxygen  derived  from  potassium  permanganate  to 
>-viili «■  the  matters  contained  in  solution. 

It  might  be  argued  that  town  sewage  effluent  containing 
more  than  the  quantities  suggested  by  the  Joint  Committee 
•would  decompose  and  emit  objectionable  odours ;  bat  the 
sewage  of  different  towns  differ  from  each  other  very 
materially,  aud  1  have  seen  no  record  of  any  test  made 
with  any  effluents  obtained  from  Manchester  sewage  by 
precipitation,  which  proved  that  none  of  them  would  keep 
for  two  or  three  weeks  in  warm  weather  without  emitting 
i  putrid  or  objectionable  smell.  On  the  contrary.  I  have 
myself  kept  samples  of  effluents  obtained  from  the  sewage 
of  both  Manchester  and  Salford  for  many  weeks  without 
their  emitting  any  putrid  or  unpleasant  odour.  Her.'  is  a 
sample  produced  by  one  precipitation  process  from  Man- 
chester sewage  which  1  have  kept  in  a  warm  room  for  two 
months,  and  it  has  remained  during  that  time  free  from 
objectionable  smell;  and  1  think  Mr.  Carter  Bell  will  bear 
me  out  as  regards  the  keeping  qualities  of  most  of  the 
effluents  produced  by  the  precipitation  processes  worked 
in  connection  with  the  Salford  sewage.  I  have  some 
samples  of  the  effluents  obtained  by  perhaps  the  simplest 
of  all,  viz.,  the  addition  of  about  [6  grains  of  lime  per 
gallon  of  sewage  :  this  gives  a  copious  precipitation.  The 
precipitate  settles  rapidly  .  and  the  effluent,  without  nitration, 
was  comparatively  clear.  The  effect  of  the  lime  on  the 
effluent  was  to  produce  a  faint  characteristic  smell,  not 
unpleasant,  resembling  to  some  extent  herringbritic.  but 
this  smell  did  not  increase  nor  alter  during  many  months, 
and  the  effluent  on  being  kept  warm  did  not  undergo 
decomposition.  It  has  frequently  been  stated  that  effluents 
from  the  lime  process  of  purification  do  undergo  putre- 
faction, hut  I  think  this  takes  place  when  a  much  .smaller 
quantity  of  lime  is  employed.  It  has  been  suggested  that 
although  the  effluent  may  not  emit  objectionable  odours 
when  kept  by  itself,  that  it  will  putrefy  when  mixed  with 
the  waters  of  the  Ship  Canal  ;  but  it  is  difficult  to  under- 
hand this  statement,  because  the  waters  of  the  Ship  Canal 
will  emit  a  putrid  odour,  whether  or  not  you  mix  it  with  a 
sewage  effluent,  if  samples  of  it  be  kept  in  a  warm  place  for 
some  time. 

If  we  assume  that  effluents  produced  by  precipitation  are 
capable  of  entering  into  decomposition  and  evolving  putrid 
odour-  «  hen  kept  in  a  bottle  or  vessel  in  a  warm  room  for 
some  days,  weeks,  or  months,  it  does  not  follow  that  if  the 
same  effluent  «ere  poured  into  the  Ship  Canal  that  this 
putrid  decomposition  would  go  on  under  those  conditions. 
The  point  upon  which  I  wish  to  be  specially  emphatic  is 
this :  that  part  of  the  scheme  which  is  now  before  the 
Corporation  is  to  purify  the  waters  of  the  Ship  Canal  in 
the  best  possible  manner  by  chemical  means,  i.e.,  by 
precipitation  and  subsidence  or  filtration ;  and  it  seems 
extraordinary  that  an  experiment  should  not  be  made  to 
observe  whether  the  smell  during  wann  weather  is  not 
greatly  reduced  or  entirely  removed,  and  thus  determine 
directly  by  that  means  whether  such  an  effluent  is  or  is  not 
fit  for  passing  into  the  Ship  Canal  before  expending  further 
large  sums  of  mouey. 

The  result  mnst  certainly  be  a  distinct  improvement,  and 
it  can  certainly  not  be  worse  than  it  was  previously. 

ft  has  been  suggested  that  Manchester  is  bound  to 
produce  a  purer  effluent  than  that  which  can  be  done 
by   precij  itation,   as    an    example   to   manufacturers    aud 


smaller  townships  op  the  stream.      Let   u  the 

nature  of  the  example  which  l£anchestei  proposes  ti 
Tin'  \.i  hi  Parliament  says  thai  "i 

to  full  or  flow  into  any  stream  solid  or  liquid  Bewage  shall 
i,e  de,  mill  tn  have  committed  an  offence  under  the  Act," 
but  it  goes  on  to  saj  the  person  causing  the  Bewage 
fall  or  flow  shall  n„i  be  deemed  to  have  committed  an 
rainst  this  Act  if  he  shows  to  the  satisfaction  of 
the  con  it  having  cognisance  of  the  case  that  he  is  using 
the  best  practicable  and  available  means  ol  rendering 
harmless  the  Bewage  matter  so  tailing  or  flowing  into  the 
stream. 

The  Manchester  Corporation  might  improve  the  effluent 
obtained  from  precipitation  by  means  of  filtration  through 
coke-breeze  or  cinders,  or  by  the  process  which  was 
regarded  l>.\  the  Joint  Committee  a-  the  best  of  all,  viz., 
by  filtration  through  land.  The  latter  would  involve, 
according  to  the  <  Sty  Surveyor's  calculations,  the  purchase 
of  about  a  ninth  part  of  the  whole  area  of  Manchester  for 
the  purpose  of  treating  the  26,000,000  gallons  of  effluent 
with  which  it  has  to  deal.  If  the  proposed  scheme  In- 
carried  out,  the  example  which  will  be  shown  to  manu- 
facturers and  to  the  smaller  township-  higher  up  the 
stream  is  ih.it  they  have  abandoned  the  idea  of  further 
treating  their  effluent  as  impracticable,  and  as  an  alternative 
have  carried  it  by  means  of  a  conduit  nearer  to  the  tidal 
waters  of  the  river.  If  this  example  means  anything  it 
means  that  the  best  thing  which  the  manufacturers  and 
townships  higher  up  the  stream  can  do  is  to  follow  it  aud 
to  make  for  themselves  other  conduits  for  the  same  purpose. 
This  method,  however,  can  hardly  be  called  a  practicable 
one,  and  I  am  afraid  that  if  all  the  manufactarers'and  town- 
ships up  the  stream  were  to  follow  this  example  there 
would  be  very  little  water  left  for  the  Ship  ('anal,  and  it 
is  probable  that  the  owners  of  the  Ship  Canal  would  much 
prefer  to  be  supplied  with  the  crude  sewage  than  have  the 
effluent  removed  by  conduits  in  the  manner  proposed  by 
Manchester. 

It  seems  to  me  in  carrying  out  such  Acts  of  Parlia- 
ment that  the  method  employed  by  the  late  Dr.  Angus 
Smith  under  the  Alkali  Act  is  the  one  which  should  be 
employed  by  the  Joint  Committee  for  dealing  with  the  river, 
i.e.,  to  allow  the  purification  methods  to  develop  slowly. 
We  know  that  the  treatment  of  sewage  with  iron  or  alumina 
and  lime  or  some  similar  process  very  materially  improves 
the  quality  of  the  effluent.  Why  should  the  authorities 
not  insist  upon  all  those  on  the  watershed  employing  an 
efficient  precipitation  process?  If  the  whole  of  the  water 
passed  into  the  Ship  Canal  reached  this  standard  of  purifi- 
cation. I  think  a  most  remarkable  diminution  would  be 
observed  in  the  putrid  odours  evolved  during  warm  weather. 
Experiments  might  he  carried  on  by  different  manufacturers 
on  the  watershed,  or  by  the  chemists  and  engineers  con- 
nected with  the  Mersey  and  Irwell  Joint  Committee,  or  by 
the  Corporations  of  Manchester  and  Salford,  to  find  a  better 
method  of  dealing  with  the  question. 

The  matter  stands  at  present  in  a  most  unsatisfactory- 
position,  because  the  Joint  Committee  are  not  satisfied 
with  precipitation  processes,  aud  their  dissatisfaction  is,  I 
believe,  based  chiefly  upon  laboratory  experiments.  It 
must  be  taken  into  account  that  the  greater  the  pressure 
put  upon  manufacturers  to  purify  their  sewage,  the  greater 
will  be  the  loss  to  Manchester,  and  it  seems  obvious  that 
such  pressure  should  be  applied  in  the  most  careful  manner 
possible. 

I  understand  that  manufacturers  and  the  smaller  town- 
ships have  been  required  to  treat  their  effluents  by  land 
filtration,  and  have  had  to  buy  land  at  exhorbitant  prices 
for  the  purpose  of  complying  with  the  standard.  It  appears 
to  me  that,  if  such  conditious  are  to  be  made,  Acts  of 
Parliament  should  be  framed  with  a  view  to  compel  land- 
owners to  sell  the  necessary  land  at  something  like 
agricultural  or  twice  agricultural  value. 

Discission. 

Dr.  Paskhurst  expressed  surprise  that  the  Manchester 
Corporation  had  not  taken  the  advice  of  chemical  experts 
on  the  subject  of  the  sewage  effluent,  and  contended  that 
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natural  deduction  was  that  they  wished  to  evade  the  law  by 
the  construction  of  a  tunnel  at  an  expenditure  of  200,000/. 
From  the  latest  information  at  his  disposal  he  did  not  think 
the  Corporation  intended  to  turn  the  effluent  into  tidal 
waters,  but  above  them,  in  which  case  they  would  be  well 
within  the  jurisdiction  of  the  Joint  Committee. 

Mr.  Hakuy  Grimshaw  said  that  when  the  Joint  Com- 
mittee was  first  instituted  and  got  to  work,  it  commanded 
their  entire  approval  and  admiration,  and  it  certainly  raised 
their  hopes  to  a  very  high  point  ;  but  now  their  hopes- 
were  dashed,  and  he  feared  their  chemical  confidence  was 
somewhat  shaken.  He  was  of  opinion  that  the  Committee 
had  made  the  mistake  of  forcing  people  to  run  before  thev 
were  able  to  walk,  and  before  ascertaining  the  nature  of 
the  ground  on  which  they  were  asked  to  walk  or  run. 
With  regard  to  the  health  question,  neither  Mr.  Thomson 
nor  himself  would  attempt  to  argue  that  the  pollution  of 
streams  had  no  effect  upon  health,  but  river  pollution  was 
not  mainly  responsible  for  a  heavy  death  rate.  In  many 
cases,  taking  Manchester  for  instance,  the  idea  had  been 
exploded  that  the  areas  showing  the  highest  death  rate  lay 
near  these  sewage-laden  streams.  The  next  point  was  that 
all  they  knew  at  the  present  time,  gathered  from  laboratory 
experiments  and  from  general  observation  and  accumulation 
of  facts,  with  regard  to  the  condition  of  the  sewers,  tended 
to  prove  that  most  of  the  offensive  odour  really  originated 
primarily  in  the  solid  matter  contained  in  the  sewage  and 
river  water;  and  he  though  that  he  would  not  be  inter- 
preting chemical  opinion  wrongly  if  he  asserted  that  the 
removal  of  the  suspended  matters  would  render  them  com- 
paratively innocuous.  Dr.  Hewitt's  arguments  practically 
admitted  the  fact  that  the  offence  which  arose  from  the 
Ship  Canal  could  not  be  laid  at  the  door  of  the  sewage 
effluents  which  passed  into  it,  so  long  as  there  was  such  a 
large  amount  of  actual  raw  sewage  from  many  places 
continually  passing  into  the  canal.  He  should  like  to 
suggest  through  Dr.  Hewitt  that  the  Joint  Committee 
should  really  make  a  good  study  of  what  had  been  done 
in  Glasgow  by  a  system  of  precipitation,  which  appeared 
to  produce  an  effluent  which  could  not  be  charged  with  so- 
called  secondary  decomposition.  There  was  a  great 
danger  of  harassing  the  trades  and  industries  of  this 
district,  of  which  they  were  the  centre,  and  the  Joint  Com- 
mittee could  not  be  too  careful  in  making  progress  step  b] 
step  rather  than  endeavouring  to  do  too  much  by  leaps 
and  bounds.  It  was  said  that  before  long  the  question  of 
the  Manchester  sewage  scheme  would  come  before  the 
highest  court  in  the  land.  He  was  inclined  (though  it 
might  be  considered  somewhat  egotistical)  to  think  that  the 
Society  of  Chemical  Industry  was  the  highest  court  before 
which  it  could  be  brought. 

Mr.  J.  Carter,  Bull  was  surprised  that  Dr.  Hewitt 
admitted  that  the  Joint  Committee  had  no  definite  stan- 
dard. A  number  of  experiments  had  been  carried  out 
by  various  companies  at  the  Salford  Sewage  Works,  but 
they  could  not  get  a  definite  answer  from  the  Joint  Com- 
mittee as  to  whether  the  results  were  good  enough  or  not. 
The  reason  why  lime  did  not  answer  in  many  cases  was 
because  sufficient  was  not  used.  Ten  to  fifteen  grains  per 
gallon  of  free  lime  were  necessary.  The  drawback  was  the 
volume  of  sludge,  and  he  was  experimenting  with  another 
precipitant  in  the  hope  of  reducing  the  bulk  of  the  sludge. 
He  preferred  to  use  lime  water,  but  the  engineering  diffi- 
culties in  the  way  were  apparently  insurmountable,  as  they 
would  want  200,000,000  galls,  of  it  per  day  at  Salford.  He 
still  had  faith  in  lime  as  a  good  precipitant,  and  contended; 
that,  with  a  sufficient  quantity  in  the  state  of  lime  water,. 
he  could  produce  an  effluent  that  would  satisfy'  the  Ship 
Canal  Company  and  the  Joint  Committee. 

Mr.  A.  E.  Powell  asked  Dr.  Hewitt  if  he  was  aware 
that  the  horrible  stench  about  which  he  complained  was- 
caused  by  the  Ship  Canal  Company  filling  the  old  bed  of  the 
river  at  Mode  Wheel  with  the  abominable  sludge  which 
they  dredged  from  the  bottom  of  the  canal.  This  was  worst 
between  Salford  Docks  and  Barton  Locks,  and  no  sanitary- 
authority  had  yet  interfered  with  them,  though  they  had 
compelled  corporations  to  adopt  sanitary  regulations  and 
carry  the  sewage  out  to  sea. 


had  thev  done  so  they  would  never  have  been  placed  in  the 
difficult"  position  in  which  thev  now  found  themseh  U 

was  to  be  deplored  that  when  a  great  public  body  was 
embarking  upon  a  large  expenditure  it  did  not  supply  itself 
in  the  first  instance  %ith  scientific  aid.  He  was  satisfied 
that  if  crude  sewage  were  prevented  from  entering  the 
Ship  Canal  and  a  got  1  system  of  chemical  precipitation 
were  to  be  applied  in  every  instance  and  worked  with 
reasonable  efficiency,  the  practical  difficulty  would  be 
absolutely  removed.'  and  a  steady  course  of  improvement 
set  in  motion.  If  that  were  so, what  a  terrible  thin-  it  was 
to  put  upon  local  bodies  the  enormous  burden  of  purchas- 
ing land  for  filtration  purposes.  Mr.  Thomson  had  focussed 
for  them  the  conditions  which  would  solve  the  difficulty. 
Through  this  and  similar  societies,  and  by  public  opinion, 
pressure  should  be  brought  to  bear  upon  the  Joint  Com- 
mittee, upon  the  Local  Government  Board,  and  the 
Manchester  Corporation  and  other  local  bodies  to  adopt 
the  proposed  solution. 

l>r.  D.  B.  Hi  w-irr  (speaking  as  a  member  of  the  Mersey 
and  Irwel!  Joint  Committee)  said,  that  while  he  fully 
appreciated  Mr.  Thomson's  desire  to  deal  fairly  with  the 
question  before  them,  he  thought  he  had  dealt  rather 
severely  with  the  Joint  Committee,  in  so  far  that  he  had 
made  a"  statement  which  he  (Dr.  Hewitt)  would  be  able  to 
show,  upon  authority,  had  no  foundation  whatever.  He 
held  in  his  hand  a  report  presented  at  a  recent  meeting  of 
the  Joint  Committee,  which  contained  the  following  :— 

"  As  there  seems  to  be  some  misapprehension  with 
regard  to  the  principles  upon  which  the  Mersey  and  Irwell 
Joint  Committee  are  acting  and  their  methods  of  applying 
those  principles,  the  Sub-Committee  consider  it  advisable  to 
uiake  a  short  statement. 

•'  First,  it  i-  desirable  to  call  attention  to  the  fact  that 
no  definite  standard  of  purity  has  been  adopted,  and  the 
members  of  the  Joint  Committee,  on  reference  to  the  pro- 
ceedings, will  find  that  so  far  back  as  December  1S91.  on 
the  recommendation  of  Sir  Henry  Eoscoe,  a  resolution  was 
:  stating  that  it  was  undesirable  to  define  the  maxi- 
mum amount  of  pollution  to  be  allowed,  but  to  insist  upon 
the  best  practicable  and  available  means  being  used  in  each 
case,  whether  a  sanitary  authority  or  a  manufactory." 

Therefore  he  took  it  that  the  Joint  Committee  were 
certainly  in  accord  with  at  least  one  portion  of  Mr.  Thom- 
son's paper,  but  while  that  one  sentence  stood  correct,  there- 
were  other  sentences  in  which  he  attempted  to  prove  that  a 
definite  standard  had  been  adopted,  and  it  was  in  order  that 
he  might  correct  that  statement  that  he  had  read  the  extract 
from  the  report.  He  had  no  doubt  that  the  samples  which 
Mr.  Thomson  had  handed  round  were  fair,  but  he  ( Dr. 
Hewitt)  had  seen  samples  laid  before  the  Joint  Committee 
which  did  uot  agree  with  the  results  arrived  at  by  Mr. 
Thomson.  He  had  seen  hundreds  of  samples  of  sewage 
treated  by  land  irrigation,  precipitation,  and  filtration,  and 
precipitation  only,  and  therefore  he  was  perfectly  satisfied 
that  it  was  quite  possible  for  any  local  authority  to  produce 
a  very  good  effluent  by  various  methods  of  precipitation 
together  with  filtration  that  would  not  undergo  secondary 
decomposition.  The  Joint  Committee  had,  nevertheless, 
not  yet  met  with  an  effluent  that  would  not  undergo 
secondary  decomposition,  and  give  off  bad  odours  after 
being  kept  for  a  time.  The  Joint  Committee  were  trying 
to  induce  people  to  adopt  satisfactory  methods.  They  had 
not  adopted  hard  and  fast  lines.  They  knew  there  were 
places  in  the  watershed  producing  satisfactory  effluents, 
which  if  uot  carefully  watched  were  apt  to  go  wrong. 
With  respect  to  Mr.  Thomson's  views  on  the  purchase  of 
land  for  filtration,  he  thought  it  was  a  great  hardship  that 
large  communities  should  have  to  pay  enormous  prices 
for  land  under  compulsion  by  Act  of  Parliament  in  order  to 
protect  their  neighbours  from  river  pollution.  The  whole 
object  of  the  Joint  Committee  was  to  prevent  this  pollution 
by  a  similar  method  to  that  established  by  Dr.  Angus  Smith 
in  connection  with  tin  Noxious  Vapours  Acts  and  approved 
by  Sir  Henry  Koscoe.  This  mode  of  procedure  was  one  in 
which  the  Committee  had  great  hope  for  a  solution  of  the 
problem.  If  the  Corporation  could  make  a  satisfactory 
effluent,  they  could  make  it  just  as  well  at  Davyhulme  as 
they  could    at   Thehvall,  and  if   they  could  not,  then  the 
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I  hr  t  'ii  mum  w  —til  he  believed  the  Local  Government 
Hoard  were  mainly  responsible  rot  the  present  Leadlooh  in 
regard  to  the  sewage  question.  At  the  time  of  the  L 
Government  Board  ouquirj  in  Manchester  in  1888  it  was 
pointed  out  that  tin-  ar>  i  of  land  ;> j > j>l ii-<l  I'm-  « 
small  for  filtration  purposes,  so  that  the  Manchesti  i 
scheme  ought  never  to  have  been  sanctioned.  The  term 
■■  secondary  decomposition "  bad  been  introduced  in  the 
course  of  the  discussion,  and  as  he  had  never  been  ub 
understand  bow  this  condition  "as  usually  ascertained 
perhaps  someone  would  be  able  to  inform  the  meeting  on 
this  point)  our  thing,  however,  was  certain — that  the 
samples  submitted  by  prosecutors  in  the  law  courts  generally 
wen  sealed  up  in  bottles  and  Blank  badly,  while  others, 
kept  in  open  bottles  by  the  defendants,  were  clear  and 
sweet  :  and  it  should  1"-  remembered  that  the  [rweU  river 

at  covered  in  during  its  flow,  but  was  ever  free  to  the 
atmosphere.  In  this  way  he  thought  the  prosecutions 
conducted  on  behalf  of  the  Joint  Committee  were  tainted  a 
little  bit  too  much  with  the  desire  to  win  their  case  bj 
means  in  their  power,  lie  would  like  to  add  that  when  the 
Mersey  and  Irwell  Kill  was  before  Parliament,  a  clause 
Should  have  been  inserted  similar  to  that  in  the  Alkali  Act. 
which  forbids  inspectors  acting  as  feed  advisers  to  those  they 
were  called  upon  to  inspect;  and  the  sooner  that  some 
amendment  of  the  Joint  Committee's  Act  was   made  in  this 

Hen  the  better. 

Dr.  Hi  w  1 1 1,  in  replj  to  the  <  lhairman,  assured  th 

that  the  greatest   pressure  had  been  brought  upon  the 

amittee  to    manufacturers  ami   authorities  of  the 

local 'districts  for  permission  to  allow  their  adviser  to  give 

as  luueh  information  as  possible  ;  and  the  reason  the  ( loin- 

mittee  bad  placed   the  information  obtained  by  sir  Henry 

Rosooe  at  the  service  of  the  public  was  simply  with   the 

of  bringing  about  a  change  for  the  better  as  soon  as 

possible.      Whatever    the    members    of    the    Society    might 

think  about  this,  it  had  been  done  for  the  benefit  and  at  the 

request  ol  the  public. 

The  Chairman:  The  explanation  given  by    Dr.  Hewitt 

might  be  satisfactory  to  the  Committee  themselves,   but  it 

not  satisfactory  to  outsiders.      The  alkali   inspectors 

were  often  asked  to  give  advice  to  manufacturers  whose 

works   they  inspected,  but   they   were    Dot    allowed   to  take 

Mr.  Thomson,  in  reply,  said   he  was   quite    aware,  as  Dr. 
Hewitt  had  admitted,  that  the  Joint  Committee  claimed  to 
have   no  definite  standard,  and  the  Rivers  Pollution  Act 
ii-.  d    no    standard.       At   the    same    time,   they   bad  a 
working    standard    which    had   been   expressh    stated    as 
equivalent  to  l   grain  of  oxygen  from  permanganate   per 
'i   and   0*1     grain    of    albuminoid   ammonia.      They 
did  not    take   simples    and  ascertain  whether  they  would 
undergo   "secondary    decomposition"    (he    should'   call    it 
primary  decomposition).     He  had  Been  many  of  Mr.  Carter 
Bell's  effluents  from  various  processes,  some  of  which  bad 
been  corked  up  and  others  kept  open,  but  very  few  of  them 
had  any  objectionable  smell.     One  third  of  the  Manchester 
_e   received  no   treatment,  and  the  whole  of  that  filth 
sent  into  the  river,  there  to  undergo  decomposition.    Wa- 
it not  better   to   take   all    the  obnoxious  material  from  it, 
and,  iustead  of  trying  to   get  certain   places   to  produce  the 
highest  possible   standard  of  effluent,  purify  the  sewage  by 
precipitation   and  send  the  sludge  to  sea  by  steamship, 
then  pass  the  effluent  into  the  river  or  canal  nt  Davyhulr. 
The  point   before   the  public  was  whether  it  was  desirable   i 
to   spend   200,000*.  in  the  construction  of  a  conduit  to  run    ! 
this  effluent  to  a  point  lower  down   the  (anal.     They  were 
all    agreed    upon  one    point,    however  —  that   the    sewage 
must  be  purified  to  such   an   extent   that  the  effluent  would 
not  cause  bad  odours  to  be  emitted  from  the  Canal,  and  the 
question  was.  How  could  this  be  achieved  'i     lie  was  not 
certain  that  the   Joint  Committee   would  not  interfere  even 
•hen,  as  the  river  at  Latchford   was  also  within  their  juris- 
diction.    He  had  recently  examined  some  samples  of  water 
from  the  River  Irk,  and  he  found  some  50  grains  per  gallon 
of  solid  matter  in  suspension,  whereas  in  cases  in  which  he 
had  been  engaged  2  or  3  grains   were  considered  highly 
objectionable.       He    thought    it    very   important   that    the 


i  onimittee  should  not   in-i-t   upon  -neb  high   standards  ol 
purification  till  all  the  refuse  waters  and  sewagi    had 

treated  by  precipitation. 


^Uturasrtlr  ^crtton. 


Cliairman:  P.  S. Newall. 

Vice-chairman  :  <;.  T.  1-' ranee. 
Committee : 


A.  AllllLl-.   II. 

P.P.  Bodeon. 

T.W.  II,,™. 
II.  Louis. 
T.  W.  I.ovibond. 
X.  II.  Martin. 


W.  Martyn. 
John  Morrisen. 
John  Pattinson. 
W.  W.  Proctor. 
Vi.  L.  Reunoldson. 
T.  W.  Stuart. 


Hon.  Local  Secretary  and  Treasurer: 
Saville  Shaw,  Burl  .i  Science,  Newcastle-ou- 
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Meet hui  held  nt  the  Durham  College  of  Si 
Newcastle-on-Tyne,  Thursday,  December  [1th,  1896. 


'Nt.    F.    S.    NEWALL    IN    THE    CIIAIK. 


ON    SOME    POINTS   CONNECTED    WITH   TURNIP 
MANURING. 

1!V    WIl.r.IAM  SOMEBVILLE)  D.SC,    VNI>    U.  I.RKtl.  SMITH,   VI.-.  . 

W  hex  a  farmer  manures  hi-  fields  he  expects  that  the 
most,  if  not  all,  of  the  costly  constituents  which  he  applies 
will  be  returned  to  him  in  the  increased  crop.  He  may 
manure  for  a  particular  crop  or  for  a  series  of  erops  ;  in  the 
former  case  artificial  fertilisers  are  chiefly  employed,  and 
in  the  latter  farmyard  manure.  Very  frequently  both  idea- 
are  carried  out  together,  and  dung  with  fertiliser-  is  applied 
for  the  root  crop,  which  is  considered  the  beginning  of  the 
rotation.  A  root  erop  is  necessary,  in  order  to  allow  the 
land  to  be  cleaned.  To  grow  turnips  well,  a  manure  con- 
taining phosphate  is  required,  and  since  this  constituent  can 
only  be  appropriated  by  plant-  when  it  is  present  in  an 
easily  available  form,  manure  containing  soluble  or  easily 
available  phosphate  must  be  used.  Itis  found  that  increas- 
ing quantities  of  this  manure  give  an  increase  of  crop. 
but  this  increase  does  not  correspond  to  the  amount  of 
manure  used,  and  consequently  a  very  pertinent  question 
an-,-  :  "  What  become-  of  the  excess  ?  "  Is  it  taken  up  by 
the  riant  to  produce  a  richer  bulb  ?  Is  it  in  the  top  ?  f- 
it  washed  into  the  drains  or  the  subsoil  or  does  it  remain 
in  the  soil  ?  Where  the  excess  remains  in  the  soil  it  will 
doubtless  influence  the  growth  of  the  succeeding  crops  of 
the  rotation,  but  it  will  gradually,  as  time  goes  on,  become 
more  and  more  insoluble,  changing  to  the  cotdition  of  the 
phosphates  which  occur  naturally  in  soils.  It  appears  to 
become  converted  into  the  phosphates  of  iron  and  alumina, 
which  undergo  dehydration,  and  become  akin,  so  far  as 
solubility  is  concerned,  to  crystalline  or  ignited  phosphate, 
and  as  such  it  is  practically  lost  to  the  farmer.  Should! 
however,  the  phosphate  be  taken  up  by  the  plant,  either  in 
the  bulbs  or  in  the  tops,  it  is  returned  to  the  land  again  as 
dung  and  as  green  manure,  and  is  in  this  way  prevented 
from  undergoing  degradation. 

Of  no  less  importance  is  the  nitrogen,  which,  when  applied 
in  soluble  forms,  will,  unless  absorbed  by  the  crop,  become 
lost  to  the  soil,  since  it  is  only  fixed  by  the  growing  plaDt. 

In  order  to  throw  some  light  upon  the  destination  of  these 
two  constituents,  their  amounts  were  estimated  in  the  bulbs 
and  tops  of  turnips  manured  in  different  ways,  during  1895. 
The  samples  were  received  from  eight  experimental  stations, 
four  of  which  had  been  manured  in  one  wav  and   four  in 
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another.     t'ne  Bel  received  dung  along  with  artiticial  fer- 
•-.  while  ihe  other  received  artificial  fertilisers  only. 

( >n  the  field  five  roots  were  selected  as  average  or  typical  i 
men-  from  each  plot  ;  these  were  put  up  into  bags  and,  I 
together  with  the  tops,  "ere  sent  to  the  laboratorj  of  the 
un  ( iollege  of  Science  for  analysis  ;  but  as  the  tops  would 
have  lost  too  much  water  in  transit,  special  samples  for  mois- 
ture determination  were  taken  from  three  stations,  two  of 
which  belonged  to  the  artificially  manured  series,  and  one  to 
the  dune  set.  For  these  samples  five  average  tops  were  chosen, 
and  each  was  quartered,  -are  being  taken  that  the  dividing 
was  uniformly  done,  so  far  as  the  old  and  the  young  leaves 
ami  the  Deck  of  the  turnip  were  concerned.  The  quarters  were 
put  into  tight  tin  boxes,  and  despatched  to  the  laboratory, 
where  thej  were  col  up  and  tested  for  moisture.  The  tur- 
nips, on  arrival,  were  washed  and  dried,  the  tops  and  tails 
pared,  and  the  bulbs  cut  into  vertical  segments  like  orange 
liths.  i  toe  segment  from  each  turnip  was  many  times  cut 
transversely,  by  means  of  a  machine  bread  knife,  to  within 
ihth  of  an  inch  of  one  of  the  vertical  sides,  a  proceeding 
which  caused  the  portion,  as  it  dried,  to  spread  out  fauwise,  | 
and  so  expose  a  maximum  amount  of  surface.  These  were 
threaded  upon  thin  wire,  and  hung  over  tin  boxes  similar  to 
those  used  for  baking  bread.  The  samples  were  at  first 
dried  slowly  in  the  air,  then,  after  a  time,  were  put  into 
a  warm  cupboard,  and  when  all  danger  of  "  stewing " 
was  past,  they  were  dried  in  the  steam-bath  until  they 
ime  sufficiently  brittle  to  grind.  For  the  moisture  de- 
terminations, tapering  wedge-shaped  portions  were  cut  from 
the  centre  of  a  section  of  each  root.  These  were  sliced, 
after  the  manner  of  the  larger  portions,  weighed,  and  dried, 
at  first  slowly,  then  for  24  hours  at  lo:j°  C.  In  the  pow- 
dered portions  of  the  large  samples,  the  moisture  was  | 
estimated  by  exposure  to  100°  C.  in  the  air-bath  for  three 
hours. 

The  well-known  Kjeldahl  method  was  used  for  the  esti- 
mation of  the  nitrogen,  and  the  phosphoric  acid  was 
determined  in  the  ash  by  precipitation  with  magnesium 
chloride  in  the  presence  of  citrate  and  ammonia.  In  the 
of  the  tops,  the  silica  was  eliminated  previous  to  pre- 
cipitation, but  this  preparation  was  unnecessary  with  the 
roots. 

The  greatest  care  was  observed  that  every  determination 
of  each  constituent  was  performed  in  precisely  the  same 
way,  so  that  the  results  could  be  compared  one  with  the 
other. 

In  the  set  getting  artificial  manure,  swedes  were  sent  from 
two  of  the  farms  and  yellow  turnips  from  the  others  ;  with 
the  lot  receiving  dung  and  artificial  fertilisers,  three  farms 
swedes  and  one  yellows.  The  names  of  the  farmers 
and  the  kind  of  turnip  grown  in  each  trial  are  given  below. 
Further  detail-  as  to  the  trials  will  be  fouud  in  the  Fourth 
Annual  Report  on  Manurial  Trials  {Dr.  Somerville), 
ion  189S. 

Artificial  Fertiliser  Set. 

Mr.  T.  Newby,  Muncaster  Head,    Cumberland fellows. 

Mr. T. B.  Maughan,    Middlefleld,  Durham 

"Mr.  Thompson,  Shittlebope Burn,        Swedes. 

Mr.  J.  T.  Armstrong,  Hanlriding,*  Northumberland.       „ 


Farmyard  Manure  and  Artificial  Fertilisi  r  Set. 

Mr.  J.  Wallace,    Skeltou  Postures,  Cumberland Yellows. 

Mr.  G.  Liddell,     Kimbleswortli,      Durham Swedes. 

Lord  At-  Northumberland 

Mr.  H.  H.  Scott,  Hipsburn,*  „  


Manuring  with  Artificial  Fertilisers  atom 

it  is  noticed  that  when  turnips  are  grown  upon  uu- 
■znaoured  soil,  the  individual  bulbs  are  smaller  than  those 
raised  under  more  favourable  circumstances,  and  as  a  con- 


"Tops  from  those  farms  were  examined  for  moisture.    Inother  set 

Bived  from  Mr.  R.  If.  Cleasby,  Broom- 

m  an  experiment  of  theartificial  fertiliser 

carried  out,a  tverages  were  struck  between  these 

and  the  tops  from  Mr.  J.  T.  Armal  rong. 


sequence  the  yield  is  also  smaller.  The  smaller  roots  are, 
however,  firmer,  and  one  is  led  to  expect  that  this  firmness 
means  less  water — that  is  more  solids— an  expectation 
which  is  realised  by  the  percentage  of  solid  matter  in  the 
bulbs  of  plot  1,  being  higher  than  in  any  other  plot. 

The  addition  of  phosphoric  acid  and  potash,  however,  or 
these  with  a  small  quantity  (^  ewt.)  of  nitrate  of  soda,  does 
not  materially  alter  the  amount  of  solids  in  the  roots  ;  but 
from  the  diminution  in  the  tops,  as  will  be  emphasized 
later,  mineral  manures  alone,  or  with  the  addition  of  small 
quantities  of  nitrate,  appear  to  make  the  plants  mature 
earlier. 

As  the  nitrate  is  gradually  increased  no  regular  variation 
in  the  bulbs  is  obtained,  those  receiving  the  medium  appli- 
cation (1  cwt.)  have  least  dry  matter.  On  the  other  hand, 
the  tops  show  a  steady  decrease  in  solids  with  increase  of 
nitrate  of  soda  in  the  manure.  This,  however,  only  holds 
good  to  a  certain  extent.  Very  soon  a  limit  is  reached,  and 
we  see  from  plot  8,  receiving  2  cwt.  of  nitrate,  the  solids 
in  the  tops  are  greater  than  on  plot  7,  getting  li  cwt. 
The  nitrate  on  both  these  plots  was  applied  at  the  same 
time,  viz.,  half  with  the  seed  and  half  at  thinning. 

As  the  application  of  nitrate  is  delayed,  the  period  of 
growth  is  prolonged,  a  state  of  things  indicated,  not  only 
by  the  luxuriant  appearance  of  the  tops  when  the  turnips 
were  lifted,  but  also  by  the  analysis.  Plots  5,  7,  and  6 
each  received  a  phospho-potassic  manure  with  1^  cwt.  of 
nitrate  of  soda,  the  latter  being  sown  with  the  seed  on  plot  5, 
spread  broadcast  at  singling  time  on  plot  6,  while  on  plot  7 
it  was  applied  half  the  one  way  and  half  the  other.  The 
later  sowing  has  produced  a  less  percentage  of  solids  in 
the  bulbs  and  a  greater  percentage  in  the  tops  than  the 
earlier,  while  the  half-and-half  mode  of  application  of 
plot  7  lies  between  the  two.  Evidently  the  leaf  cells  of  the 
plants  are  actively  manufacturing  organic  matter,  and  as 
the  plant  matures,  or  as  the  stimulating  effect  of  the  nitrate 
declines,  the  percentage  of  solids  in  the  leaf  falls  whilst 
that  of  the  bulb  increases. 

The  action  of  phosphoric  acid  in  forcing  the  crop  is 
shown  by  plot  10,  which  received  dissolved  bones  in  addition 
to  uitrate,  kainit,  and  superphosphate.  There  is  about  as 
much  total  nitrogen  in  this  manuring  as  in  the  case  of 
plot  4,  so  that  these  two  may  be  compared  and  the  action 
of  the  extra  phosphate  observed,  but  a  general  survey  of 
all  the  analyses  shows  that  in  the  dissolved  bone  plot  the 
solids  of  the  bulbs  are  at  a  maximum  and  of  the  tops  at  a 
minimum,  which  cau  only  be  accounted  for  by  the  extra 
phosphate. 

Potash  appears  to  be  necessary  for  quick  ripening,  and 
in  this  respect  plays  much  the  same  part  as  phosphoric 
acid.  The  incomplete  manure  (plot  9)  has  less  solids  in 
the  bulbs  and  more  in  the  tops  than  plot  10;  evidently  the 
lack  of  potash  causes  the  solids  to  remain  largely  in  the 
tops  when  the  crop  is  pulled. 

It  is  a  general  rule  that  when  any  single  manurial  con- 
stituent is  sown,  the  amount -in  the  crop  is  increased  ;  and 
phosphate  shows  itself  to  be  no  exception,  as  both  bulbs 
and  tops  hold  increased  percentages  of  phosphoric  acid 
through  the  action  of  the  superphosphate.  The  absence 
of  nitrogen  in  the  manure  of  plot  2  has  been  reflected  in 
the  contents  of  the  bulbs.  Host  of  the  plots  in  this  experi- 
ment have  had  the  same  quantity  of  minerals,  with  varying 
amounts  of  nitrate,  or  with  the  same  quantity  of  nitrate 
applied  at  different  times,  and  on  that  account  it  is  with  the 
nitrogen  that  differences  are  to  be  expected. 

Nitrate  in  small  quantity,  viz.,  i  cwt.  per  acre,  does  not 
alter  the  quantity  of  nitrogen  in  the  bulb,  but  when  given 
in  larger  doses,  a  considerable  increase  in  nitrogen  is  ob- 
tained. Speaking  broadly,  there  does  not  appear  to  be  a 
constant  rise  in  percentage  of  nitrogen  with  a  continual 
increase  of  nitrogenous  manure;  either  nothing  happens,  or 
the  percentage  is  raised  to  what  may  be  considered  the 
normal  amount,  since  it  is  the  same  as  is  found  in  the  un- 
manurcd  crop.  But  a  closer  examination  of  the  figures 
shows  that  the  percentage  varies  slightly  with  the  manure, 
there  being  a  rise  in  the   case  of  the  bulb   nitrogen  and  a 
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0-627 

0-140 

6 

7 

:. 

II 

8'9S 

0-148 

0-0666 

lC7s 

0  524 

0-117 

7 

8 

5 

2 

o, 

8-78 

0-143 

0-0673 

16-20 

0-570 

o-iso 

8 

5 

I 

0 

21 

8'OT 

H121 

0-0624 

16-88 

ii-  i:-2 

0-129 

9 

10 

5 

* 

«        | 

925 

0-186 

0ii5!'7 

14-13 

0-428 

0-109 

10 

•  Nitrate  nil  applied  liefore  sowing.  |  \  Irate  all  applied  after  thinning. 

;  Nitrate  applied  ball  before  sowing  and  half  after  thinning. 


ennstant  fall  with  the  nitrogen  of  the  tops,  from  which  it 
would  appeal  that  the  inure  nitrate  we  apply  at  one  time, 
the  greater  is  the  percentage  of  nitrogen  found  in  the  bulbs 
and  the  le~s  in  the  Leaves.  This,  however,  only  holds  good 
to  a  limit  expressed  by  the  ratio  of  .5  cwt.  of  superphos- 
phate to  \\  cwt.  i"l  nitrate  of  soda,  for  when  the  last 
manure  is  raised  beyond  this,  ;is  shown  hy  plot-  7  and  S, 
the  hulb  nitrogen  is  constant,  while  the  top  nitrogen  is 
increased.  The  phosphoric  acid  is  constant  when  the  same 
lit  of  superphosphate  is  applied  and  when  the  nitrate  is 
all  put  on  at  the  same  time,  hut  when  put  on  at  different  times 


more  is  found   in  the   tops  and  less  iu  the  bulbs  with 
later  manurings. 

Dissolved  bones  ha. -e  had  practically  no  effect  upon  the 
phosphoric  acid,  probably  because  the  plant  has  had 
as  much  as  it  required  in  the  superphosphate;  hut  the 
nitrogen  has  been  raised  in  the  bulbs  and  lowered  in  the 
tops,  as  is  seen  on  comparing  plot  10  with  plot  3,  both  of 
n  hieli  received  the  same  amount  of  nitrate  of  soda. 

Potash  decreases  the  phosphoric  acid  all  over  the  plat  I 
and  its  action   is   very  marked  on  the  nitrogen,  that  in  the 
hulb  being  increased  and  that  in  the  top  decreased. 


Table  II. 


Manuring 

jk-r  Acre. 

\      r.\£v  Yield. 

Solids  per  Acre. 

Ratio 
of  Roots 
to  Tops 
as  100  to 

Plot 

phate. 
Cwt. 

Nitrate 

- 

1  wt 

Kaimt. 

Bi  ■•'■  -. 

Tops. 

B  ots. 
Lb. 

Tops. 

Total. 

Cwt. 

L\ll. 

Ten-    Cwt.     1 

Cwt. 

Qrs. 

Lb. 

Lb. 

1 

ii 

0 

n 

n 

10          ii           1           1 

S 

3 

2.157 

74S 

2,905 

34'7 

1 

5 

0 

2 

0 

14         is 

2 

2 

3,105 

1,042 

1.1 17 

335 

2 

s 

6 

- 

0 

15           4           1 

8 

s 

3,164 

1.1  HI 

4,304 

36-0 

3 

1 

S 

1" 

2 

0 

15          15            I 

- 

2 

3,179 

1,123 

1,302 

35'3 

4- 

., 

li* 

- 

II 

17           6 

1 

i 

n 

1 

3,560 

l.sts 

36-2 

5 

5 

lit 

2 

0 

17           5 

t 

6 

3 

1,633 

48-5 

6 

. 

ltt 

2 

II 

17         10 

1 

4 

11 

0 

3,505 

1,506 

5,011 

43-0 

7 

s 

a 

0 

16        13 

1 

1 

3 

2 

1,515 

J.79.5 

462 

- 

5 

0 

2t 

14          6          0 

S 

10 

1 

2,906 

1,250 

4.156 

430 

9 

5 

1 

2 

25 

15         16 

2 

3 

!i»3 

4,275 

30-2 

10 

1  Nitrate  all  applied  before  sowing.  +  Nitrate  all  applied  after  thinning. 

.  Nitrate  applied  bait  1"  ind  half  after  thinning. 


The  amount  of  solid  matter  produced  per  acre  in  the 
bulbs  should  be  of  more  importance  than  the  weight  of  crop, 
since  turnips  are  grown  primarily  for  food.  Closely  con- 
nected with  the  question  of  quantity  is  that  of  quality,  which 
is  indicated  by  the  nitrogen  contained  in  the  solids.  Looking 
over  Table  II.  we  see  that  the  roots  receiving  superphosphate. 
kainit.  and  1|  cwt.  of  nitrate  of  soda  contain  most  solids. 
and  further,  that,  with  this  group,  the  best  result  is  obtained 
when  the  nitrate  has  been  all  applied  at  sowing.  With  the 
y  application  of  li  cwt.  of  nitrate,  the  plants  are  given 
a  start  which  enables  them  to  keep  well  ahead  of  those 
receiviug  less  manure,  or  the  same  quantity  applied  at  later 
periods.  What  the  later  sowings  want  in  root  solids  they 
make  up  for  in  top  solids,  and  as  a  consequence  the  total 
organic  matter  per  acre  is  practically  the  same  in  all  three 

The  effect  of  the  time  of  application  is  shown  better  here 
than  in  the  total  crop,  which  shows  a  difference  of  4  cwt. 
of  roots  to  the  credit  of  the  intermediate  application,  while 


the  solids  are   actually  lower   by    55  lb.     Assuming  thes. 

roots  to  contain  an  average  of  9  percent,  of  solids,  the  55  lb. 

of   dry  matter    would    be  equivalent   to   5|  cwt. ;   so  that. 

while  the  weight  of  crop   per  acre  of  the  roots  receiving 

the  nitrate  half  at   sowing  and  half  at   singling  is  4   cwt. 

more   than   when   the   nitrate    is  applied  all  at  sowing,  in 

reality,    so  far  as  the  solids  are  concerned,  the  bulbs  are 

less. 

An  increase  of  nitrate  over  the  lj  cwt.  has  depressed  the 

Is  very  considerably.     As  a  rule  an   increase  of  nitrate 

produees  an  increase  of  crop,*  but  with  the  four  station - 

set  the  crops  have  been  in  three  eases  much  diminished  : 
with  the  diminution  in  the  crop  there  has  been  no  corre- 
sponding rise  in  the  percentage  of  solids,  and  we  are  therefore 
compelled  to  conclude  that  with  the  applied  amounts  of 
superphosphate  and  kainit,  li  cwt.  of  nitrate  of  soda  is  the 
optimum  quantity. 


•  Manorial  Trials,  season  1895,  iwsre  70. 
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Just  as  2  cwt  show  over-manuring,  quantities  loss  than 
|J  cwt  show  onder-manuring,  and  so  long  as  the  manure 
contains  an  insufficiency  of  nitrate  it  does  not  appear  to 
matter  much  whether  a  whole  or  a  half  cwt.  is  applied. 
Again,  this  is  at  variance  with  conclusions  regarding  the 
action  of  nitrate  based  upon  the  weight  of  crop. 

It  would  seem  that  the  ratio  of  nitrogen  to  phosphate  in 
a  turnip  manure  should  be  as  1 :  5^,  or  one  part  of  ammonia 
to  rive  of  phosphate  when  the  manure  contains  potash  and 
when  no  duns  is  applied. 

Increa>ing  the  amount  of  phosphate  by  means  of 
dissolved  bones,  which  contributes  combined  phosphoric 
I  ci.l  and  nitrogen  in  many  different  conditions  as  regards 
solubility  and  availability,  has  increased  the  solids  (compare 


plot  4),  but  perhaps  its  best  point  is  that  the  extra  phosphate 
has  caused  an  earlier  ripening. 

When  no  farmyard  manure  is  applied  to  the  turnip 
break,  potash  should  on  no  account  be  omitted,  as  has  been 
demonstrated  iu  the  North  of  England  field  trials.*  Theo- 
retically potash  is  more  important  than  phosphoric  acid  as  a 
manurial  constituent  for  the  crop  ;  but  practically,  owing  to 
the  turnip's  facility  for  taking  up  this  constituent  from  the 
soil,  potash  becomes  of  relatively  less  importance  ;  still  it 
should  not  be  ignored  if  a  good  crop  of  bulbs  is  desired. 
A  comparison  of  plots  9  and  10  shows  that  through  the 
action  of  the  kaiuit  about  300  lb.  of  solid  matter  have  been 
transferred  from  the  top  to  the  root. 


Table  III. 


Manorial 

Crop  Constituents  in  Lb.  per  Acre. 

Constituents 

applied  : 
Lb.  per  Acre. 

Phosphoric  Acid. 

Nitrogen. 

Plot. 

Phos- 

Roots 

Roots  and 

Remain- 

Roots 

Roots  and 

—  Loss 

phoric     Nitrogen. 

Acid.; 

Roots. 

Tops. 

and 

rops,  less 

ing  m 

Roots. 

T..ps. 

and 

Tops,  less 

or 

Tops. 

Plot  1. 

Soil. 

Tops. 

Plot  2. 

+  Gain. 

1 

n 

0 

11-8 

*"3 

16-1 

32  4 

23-5 

55-9 

.. 

1 

2 

75'2 

0 

23-0 

77 

3D- 7 

14-6 

GO- 6 

38-4 

34-8 

73-2 

2 

S 

75'2 

8-»' 

21-8 

8-1 

28-9 

13-8 

01 '4 

3S-S 

36-6 

76-4 

2-2 

-  67 

3 

1 

75"8 

17-s- 

22-4 

8-0 

30-4 

lf3 

60-9 

50-5 

35  -8 

86-3 

13-1 

-  4-7 

4 

.". 

TB'S 

- 

25-1 

9-4 

34*  5 

1S-4 

56-8 

57-8 

41-4 

!>9-2 

26-0 

-  0-7 

5 

c 

75-S 

- 

18-6 

37-4 

21-3 

53-9 

B-6 

00 -o 

110-5 

37  3 

+W6 

0 

7 

73  "2 

26-71 

22-2 

11-9 

34-1 

ls'O 

57-2 

56-9 

53-3 

110-2 

37-0 

+  10-3 

7 

8 

75-2 

35-y; 

21-4 

12-1 

ss-s 

17-4 

57-8 

53-3 

53-3 

100-6 

33-4 

-   22 

s 

9 

121'S 

16-5 

20-0 

io-i 

30-1 

14'0 

107-8 

38-8 

38-7 

77-a 

43 

-12-2 

9 

10 

121*8 

urs 

2f3 

7-6           28-9 

12-8 

109-0 

17".' 

30-1 

78-0 

4-8 

-11-7 

10 

•  Applied  before  sowing. 


t  Applied  after  thinning.  J  Applied  halt  before  sowing  and  half  after  thinning. 

$  Soluble  phosphoric  acid  only  of  superphosphate  taken. 


The  Destination  of  tin  Phosphate  and  the  yitrogen. 

Having  considered  the  solids,  the  nitrogen,  and  the  phos- 
phoric acid,  there  remains  the  very  important  question  of  the 
amount  of  the  last  two  constituents  abstracted  by  the  plant 
from  the  soil.  From  this  the  quantity  of  manure  remaining 
in  the  soil  can  be  calculated.  To  effect  this,  the  number  of 
pounds  per  acre  of  the  constituents  in  root  and  top  are  added 
together  and,  in  the  case  of  phosphoric  acid,  subtracted 
from  the  amount  in  plot  1  ;  in  the  case  of  nitrogen,  sub- 
tracted from  that  in  plot  2.  The  unmanured  plot  must  be 
credited  with  having  taken  up  all  the  available  phosphate. 
The  plots  manured  with  nitrate  received  also  superphosphate 
and  kaiuit,  both  of  which  have,  as  may  be  seen  by  com- 
paring plots  1  and  2,  enabled  the  plant  to  take  up  more 
nitrogen  from  the  soil.  That  this  could  be  done  infers  that 
in  the  unmanured  plot  the  soil  nitrogen  was  not  deficient, 
and  there  was  enough  for  the  available  phosphate.  In  the 
phosphoric  acid  question,  therefore,  the  subtraction  of  plot  1 
from  the  others  is  justified.  A  glance  at  the  table  shows 
that  only  about  a  quarter  of  the  phosphate  applied  in  the 
malum-  has  been  taken  up  by  the  crop  ;  the  rest  remains  in 
the  soil.  The  nitrogen  varies  considerably  according  to  the 
amount  nsed  and  the  lime  of  application.  In  some  cases 
applied  is  not  abstracted  by  the  crop,  and  in  others 
there  is  much  more.  It  will,  however,  be  better  to  discuss 
results  in  di  I 

In  the  plots  2  up  to  8,  each  received  5  cut.  of  super- 
phosphate containing  7-V2  1b.  of  soluble  phosphoric  acid, 
while  plots  'j  and  10  got  the  same  quantity  of  superphosphate, 
together  with  2\  cwt.  of  dissolved  bones',  in  all  121-8  lb.  of 
phosphi  Without  nitrate,  14-C  lb.  are  absorbed  by 

the  plant  from  the  manure,  and  60*6  lb.  remain  in  t; 
part   of  which  will   benefit  the  next    and  a  few  succeeding 
crops,  while  the  rest  will  become,  as  shown  in  the  Rotham- 
sted  ex\"  riments,  an  inn  gral  portion  of  the  soil  and  will  be 
taken  up  w  ith  extreme  slov 


With  the  application  of  j  cwt.  of  nitrate,  rather  more 
(0-8  lb.)  is  left  behind,  but  with  the  nitrate  still  increasing; 
less  and  less  phosphoric  acid  remains  in  the  soil.  This  is 
in  all  probability  due  to  the  nitrate  increasing  the  crop,  and 
with  it  the  root  fibres,  which  ramify  throughout  the  soil  and 
absorb  the  manure  from  the  phosphate-coated  particles. 
As  the  manuring  with  nitrate  is  deferred,  more  phosphate  is 
taken  up,  since  plots  5  and  7  are  very  similar  and  plot  6 
much  greater.  Increasing  the  quantity  of  nitrate  over 
li  cwt.  rather  prevents  the  assimilation  of  the  phosphate. 
Dissolved  bones  have  left  all  their  phosphoric  acid  in  the 
soil,  and  kainit  has  caused  the  crop  to  leave  more  than 
would  have  been  the  case  had  the  manure  been  withheld. 

On  the  whole,  the  phosphoric  acid  story  is  a  very  sad 
one  ;  so  much  must  be  applied  to  grow  a  respectable  crop, 
and  at  the  same  time  the  most  of  it  is  left  iu  the  soil  to 
become  so  insoluble  that  succeeding  crops  can  only  take  it 
up  with  difficulty.  This,  however,  is  precisely  what  has 
been  found  to  be  the  case  by  the  llothamsted  and  other 
experimenters. 

The  nitrogen  question  is  more  interesting.  As  shown  iu 
thecolumn  "  Hoots  and  Tops,  less  plot  2,"  the  application  of 
1 ;  cwt.  of  nitrate  of  soda  has  resulted  iD  least  loss.  Of  all  the 
manurial  constituents,  nitrogen  is  the  one  which  we  desire  to 
have  in  the  crop  ;  for,  should  it  be  left  in  the  soil,  excepting 
as  root  residue,  we  do  not  expect  to  find  it  there  in  the 
succeeding  season. 

riots  3,  I,  and  5  show  that  as  the  application  of  nitrate 
increases,  the  quantity  left  in  the  soil  gets  less  and  less. 
With  1$  cwt.,  the  quantity  left  in  the  soil  is  practically 
nil  :  and  when  we  consider  that  this  plot  grew  the  largest 
crop,  we  must  conclude  that  the  nitrate  has  been  all  saved, 
for  much  more  than  0-7  lb.  would  be  found  in  the  root 
residue. 

*  Manurial  Trials,  season,  1895,  page  73. 
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Aj  thr  time  of  manuring  ia  deferred,  the  nitrogen 
abstracted  and  found  in  the  crop  increases  to  such  an 
extent  that  there  is  n  verj  material  gain  of  this  constituent. 


Nitrate  ol  Soda. 


Nitrogen. 


n  owing «■;  lb.  left  in  soil. 

7  Applied   hall  nt   sowing,  10'S  lb.  excess  In  plant. 

In h  :ii  thinning. 

6  Applied  at  thinning 10'61b. 


From  loss  that  must  occur  through  drainage,  one  expects 
that  :i  considerable  portion  of  the  nitrate  applied  in  the 
early  season  will  be  lost   to  the  soil  and  to  the  crop  ;  but 

results  show  a  very  small  loss  under  conditions  of 
rational  manuring,  that  is  to  say,  with  a  perfectly  balanced 
manure.  At  first  sight,  the  increase  of  nitrogen  would 
si-cm  to  indicate  whal  is  not  justified  by  our  present  know- 
ledge, viz.,  a  fixation  of  nitrogen  by  the  turnip  crop;  bn( 
it  niu-t  be  remembered  that  in  all  probability  the  nitrogen 
in  the  crop  of  plot  2,  which  we  have  assumed  to  be  the  soil 
nitrogen  which  has  nitrified  and  been  absorbed  by  the  plant, 
is  in    reality  only  a  portion   of  it,  the  rest    having  lieen  lost 

nage.     This  loss  is  the  Less  the  greater  the  crop,  and 

with  the  heavier  and  later  doses  of  nitrate  the  Ions   has  been 

minimised  to  such  an  extent  as  to  appear  a  gain.   Moreoi  er, 

the   later  application    of  nitrate  occurs  at  a  time   when    the 

in  a  more  forward  state;  it  is  growing  more  freely, 

and  is  more  capable  of  absorbing  the  manure.  The  crops 
of  plots  6  ami  7  were  lifted  along  with  the  others  at  a  time 
which,  though  correct  for  the  plots  as  a  whole,  would  have 
been  too  earn  for  these  two  taken  individually.  They  have 
evidently  not  reached  maturity,  and  with  a  mild  season  they 
would  have  continued  to  grow  and  mature,  with  the  result 
that  the  excess  of  nitrogen  which  is  in  the  tops  would  in  all 
probability  have  been  transferred  to  the  bulbs  with  un- 
doubted advantage. 

The  application  of  2  cwt.  of  nitrate  has  evidently  dis- 
turbed the  balance  of  the  manurial  constituent-,  and  what 
\*a<  a  gain  (plot  7>  hr-  become  au  evident  loss. 

Kainit  produced  a  material  increase  in  the  crop  and  in  the 
solids,  but  it  has  practically  no  effect  on  the  phosphates  and 
the  nitrogen  withdrawn  from  the  soil.  The  dissolved  bone 
plot  produced  about  the  same  crop  as  plot  I,  both  of  which 
were  manured  with  about  the  same  quantity  of  nitrogen  :  it 
pro, lured  li'i  cwt.  of  roots  mure  than  plot  o,  but  has 
ted  a  little  less  phosphate  and  a  little  more  nitrogen 
from  the  soil.  AU  the  phosphate  and  two-thirds  of  the 
nitrogen  of  the  bones  have  practically  been  left  in  the  soil. 


Manuring  with  Dung  and  Artificial  Fertilisers. 

It  is  the   usual  agricultural  custom  to  spread  farmyard 
manure  either  over  the  stubble  or  along  the  drills  previous 

wing  the  turnip  seed,  and  most  farmers  declare  that  n 
ipossible  to  grow  a  crop  of  swedes — that  is,  a  good  one 
—without  dung;  consequently  a  "mucking"  forms  an 
.tial  feature  of  turnip  manuring,  (In  this  account  any 
information  regarding  the  constituents  taken  up  by  the  root 
crop  manured  in  the  customary  way  should  be  of  some 
value.  At  the  outset,  however,  the  variable  nature  of 
farmyard  manure  must  be  considered.  It  is  always  applied 
in  cartloads,  the  contents  of"  which  may  weigh  12,  14, 
16,  or  even  20  cwt.  As  a  rule  they  are"  assumed  to  be 
16  cwt.  In  composition,  this  natural  mauure  is  most 
variable,  and  depends  upon  a  number  of  factors,  such  as 
the  ■■  ripeness  ■'  of  the  heap,  the  feeding  of  the  stock,  the 
kind  of  animal  producing  it,  the  method  of  storage  and 
treatment,  the  kind  and  amount  of  litter  used,  and  so  on . 
Lawes  and  Gilbert,  recognising  the  difficulty,  not  only  of 
sampling  the  manure,  but  also  of  pitching  upon  any  one  heap 
as  being  typical,  preferred  to  calculate  rather  than  analyse 
its  composition.  Their  result  agrees  closely  with  that 
obtained  by  the  late  Dr.  Voelcker  from  manure  sampled 
with  the  greatest  care.     The  tabulated  percentages  of  water- 


soluble  and  insoluble  nitrogen  and  phosphoric  acid  are  t  I 

from  Dr.  Voelcker's  figures,  and  tin-  amounts  in   16  loads 
arc  from  them  calculated.      The  nitrogen  soluble  in  water, 


Composition  ol  Dung. 

III  lii  Loads. 

Soluble. 

I.   olubla, 

Soluble, 

Insoluble. 

irleacid 

Per  Cent. 
0-E97 

t-vn 

Per  i  .ei. 
0*809 

,1:171 

Lb.               Lb. 

ho                   B8 

SO                      7^ 

and  on  that  account  readily  available  ;e  plant  food,  is  about 
equal  to  that  contained  in  a  little  over  S  cwt.  of  nitrate  of 
-oda,  while  the  soluble  phosphoric  acid  in  the  16  loads  and 
in  3JL  cwt.  of  superphosphate  is  about  the  same.  The 
insoluble  nitrogen  and  phosphoric  acid  will  probably  not 
contribute  much  towards  the  crop  to  which  they  are 
applied.  A  farmer  would  never  think  of  manuring  his 
turnips    with    these     quantities    of  artificials,  and     yet    long 

practice  and  experience  has  shown  him  that  It;  loads  of 
dung  is  only  a  medium  dressing. 

The  scheme  of  the  experiment,  consisting  of  dung  with 
different  amounts  of  artificial  fertilisers,  may  be  gathered 
from  Table  IV. 

The  effect  of  dung  alone,  as  seen  by  comparing  plots  2 
and  I,  has  shown  itself  chiefly  in  the  production  of  solids, 
which  are  materially  increased  so  far  as  percentage  is  con- 
cerned and  nearly  doubled  in  amount.  An  increase  in  the 
nitrogen  content  of  the  roots  and  tops  ought  to  be  exDected 
from  the  quantity  of  this  constituent  in  the  dung,  but  the 
two  plots  give  the  same  analysis  showing  that  the  manure 
has  directed  itself  to  increasing  the  crop  and  not  to  im- 
proving the  quality.  The  phosphoric,  acid,  however,  is 
decidedly  increased  not  only  in  the  bulbs  but  also  in  the 
tops,  a  circumstance  which  probably  indicates  a  more 
mature  crop,  and  this  opinion  is  endorsed  by  the  lower 
ratio  of  the  top  solids  to  the  roots. 

The  addition  of  varying  amounts  of  nitrate  tells  practically 

nothing  beyond  the  fact  that  1  cwt.  to  It;  loads  of  dung 
has  done  least  harm  ;  the  single  cwt.  has  given  a  greater 
percentage  and  amount  of  solids  than  the  lower  and  the 
higher  quantity. 

Manuring  with  increasing  quantities  of  superphosphate 
causes  a  rise  in  the  figures  all  round  ;  the  phosphoric  acid, 
the  nitrogen,  and  the  solids  both  in  bulb  and  top,  and  the 
amount  of  solid-  per  acre  gradually  increase  with  the 
manure.  One  is  prepared  to  expect  good  things  of  phosphate 
since  the  dung  is  so  essentially  nitrogenous  and  the  re^ularitv 
of  increase  in  the  percentages  confirms  the  belief  that  there 
is  enough  nitrogen  in  the  dung  for  almost  any  quantity  of 
superphosphate  and  certainly  for  7\  cwt.  The  ratio  of  tops 
to  roots  is  very  small,  the  energies  of  the  plant  under  the 
action  of  the  added  fertilisers  being  apparently  devoted  to 
forming  the  bulb. 

Kainit  and  dung  together  have  a  very  disastrous  effect; 
the  percentage  of  solids  and  of  nitrogen  are  much  decreased. 
Potash  has  had  no  influence  upon  the  phosphoric  acid  of 
the  roots  nor  on  the  composition  of  the  tops,  but  it  has  pre- 
vented, as  shown  by  the  lessened  ratio,  that  luxuriant 
growth  of  leaf  so  characteristic  of  nitrogen.  The  weight  of 
roots  grown  per  acre  was  not  increased  by  the  potash,  and 
since  they  were  much  more  watery  than  those  grown  with 
dung  alone,  the  solids  came  out  much  less. 

Dissolved  bones  and  kainit  have  done  exceedingly  well, 
especially  with  the  smaller  quantity  of  t lie  former  manure. 
The  bulb  constituents  are  high,  and  there  are  more  solids 
than  in  any  other  plot.  Doubling  the  quantity  of  the  bones 
has  not  altered  the  per  cent,  of  uitrogen,  but  has  decreased 
the  phosphoric  acid  in  the  bulbs,  and  has  increased  that  in 
the  tops. 

Bone-meal  has  practically  been  inoperative  and  bears  out 
what  is  generally  shown  in  field  experiments,  that  it  is 
decomposed  in  the  soil   with  exceeding  slowness.     Along 
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Taple  IV. 

Manuring  per  Acre. 

Percentage  of  Constituents  in 

Plot. 

Nitrate 

Super- 

Bone 

Fresb  Roots. 

Fresh  Tops. 

Plot. 

Dissolved 

Dung. 

of 

phos- 

Kainit. 

Meal. 

Phos- 

Phos- 

Sod*. 

phate. 

Bones. 

Solids. 

Nitrogen. 

pboric 
Acid. 

Solids. 

Nitrogen. 

phoric 
Acid. 

Loads. 

Lb. 

Lb. 

Lb. 

Lb. 

Lb. 

8'81 

01 17 

0-0480 

13-23 

0-394 

0-080 

1 

i« 

10 
16 
16 
16 
1< 
10 
16 
16 
16 
10 

16 

9-06 

11140 

0-0635 

12- 72 

0    1114 

0-0!>9 

2 

s 

Hi 

8-92 

0-13! 

0  058S 

13-74 

0'418 

0-097 

3 

917 

0-134 

0-0592 

12-08 

ll -357 

O-084 

4 

.. 

S-lis 

11141 

irnOls 

12-66 

0-421 

0  099 

5 

280 

s-SJ 

0-120 

0-0055 

12-11 

0-380 

0-0911 

6- 

B'98 

0-131 

0-0727 

1332 

0-428 

0-120 

7 

•- 

840 

9-34 

11-135 

0-0748 

13-73 

0-445 

0-1*3 

8 

I 

■* 

8  "52 

0-128 

0- 01548 

12-62 

ll-lll 

o-ioo 

9 

9 

■22  i 

246 

9-29 

0-145 

0-0729 

18-90 

0-452 

0-117 

14 

U 

22 1 

492 

8-81 

0-14O 

0-0680 

13-22 

0-459 

0132 

15 

224 

3/1 

9-02 

0-134 

o-ooos 

12-82 

0-412 

0-107 

16 

\: 

935              224 

82 

123! 

8-72 

0145 

0-0677 

1255 

0-408 

0-113 

17 

with  dung  it  should  be  seeu  to  best  advantage,  because  the 
liquid  of  the  manure  would  supply  a  capital  medium  for 
fostering  the  bacteria  which  change  the  organic  matter  of 
the  bone  into  simpler  bi  idies.  Undoubtedly  some  phosphate 
has  been  dissolved,  and  as  a  result  the  solid  matter  per  acre 
has  been  increased. 


The  addition  of  the  complex  manure  has  brought  about 
no  great  change.  The  solids  are  lessened,  though  by  in- 
creasing the  crop  the  total  solids  per  acre  have  benefited, 
and  since  the  root  composition  is  unaltered  and  the  ratio 
diminished,  one  may  be  justified  in  concluding  that  the 
period  of  growth  has  been  shortened. 


Table  V. 


Average  Crop. 


Plct. 


Manuring  per  Acre. 


3 
4 
5 
6 

7 
- 

9 

14 

15 
16 

17 


Roots. 


No  manure J8 

Farmyard  nj:oiur<?  16  loads 22 

Do.    with  50  lb.  nitrate 22 

„    1121b.       „     22 

,.     1681b 22 

„    2801b.  super 28 

..    Willi 23 

,.    8401b 21 

.:    224  lb.  kainit 22 

246  lb.  dissolved  bones 2t 

492  1b.         ,.                „      23 

871  lb,  bone-ni  ial 2t 

uuue 24 


Ions.  Cwts    Qrs. 


No.  9 


13 
13 
10 

7 
15 

8 
10 

6 
13 
13 
17 

7 
14 


Tops. 


Solids  in  Lbs.  per  Acre. 


Roots. 


Tops. 


Total. 


Tons, 
3 
4 
4 
5 
5 
4 
4 
4 
4 
4 
4 
4 


Cwts.    Qrs. 
10  3 


16 

15 

1 

1 
4 
4 
9 
3 

12 
7 

19 
9 


2.090 
4,006 
4.499 
4.5:il 
4,426 
4,592 
4.772 
5,091 
4,323 
5,137 
4,710 
4.926 
4,831 


1,048 
1,378 
1,470 
1.373 
1.410 
1.12'.' 
1 ,253 
1,369 
1,177 
1,443 
1,288 
1,429 
1,258 


3,744 
5,984 
5,969 
5,904 
5,806 
5,721 
0,025 
0,460 
5.500 
6,580 
5,998 
6,355 
6,089 


Ratio  of 

Root  s 
to  Tops 
lis  limt.i 


38-9 
29-9 
32-7 
29-9 
32-5 
24-6 
26-2 
20-9 
27-2 
28-1 
27-3 
29-0 
26-0 


Plot. 


1 
2 
3 
4 
5 
0 
7 
8 
9 
14 
15 
10 
17 


T\BLE    VI. 


Manuring  per  Acre. 


II 

10 
17 


No  manure 

Pannyard  nun  

ilb  56  lb.  nitrate 

„    112  1b 

,.    16811 

per 

„    5601b.      „       

..    8401b 

.,    224  lb.  kainit  

246 

.. 

,.   :.;i  II  .  bom    neal  

No.  2      ,,    misedmannre 


No.  9 


Lb.  Manure 

Constituents 

applied 

l»r  Acre 

in  Artificial 

Fertilisers. 


phoric 
Acid.' 


35-5 
70-9 

11.0-  1 
39-4 

78-a 

7ss 

61-2 


Nitro- 
gen. 


8-9 

17-s 
■2'Y1 


6-1 

12-2 
14-1 


Pounds  of  Phosphoric  Acid 
per  Acre,  extracted  by  Crop* 


Pounds  of  Nitrogen  per  Acre, 
extracted  by  Crop. 


Roots,     Tops.     Total. 


1 1-7 

33-3 

■i'.'-l 
2:1-0 
31'5 
34-11 

10-8 
32-9 

111-3 

S3- 7 

sa  i 


6-3 

21-0 

10-7 

ll-(l 

10-4 

39 -K 

•••■5 

39-1 

11-2 

42-7 

,,.._, 

43-2 

11-3 

50-1 

13-2 

51-11 

9-4 

42  3 

122 

52-5 

12-8 

46-5 

11-9 

45-1 

11-3 

48-8 

Excess 
over 

Pint  2. 


o-i 
WO 

8-5 
2-5 
11 

4-8 


Roots. 

Tops. 

Total. 

45-0 

31-2 

70-2 

712 

43-8 

lis-o 

69-1 

44-2 

113-3 

07  -1 

40  0 

107-7 

7l-:i 

47-9 

119-8 

05-5 

30-0 

101-5 

69-8 

40-3 

1101 

73-5 

44-4 

117-9 

64-9 

38-3 

103-2 

80-2 

46-9 

127-1 

78-0 

44-7 

122-7 

73-2 

45-9 

119-1 

80-3 

40-4 

120-7 

Excess 

over 

Plot  2. 


1-8 


91 

4-7 
11 

2-7 


Plot. 


3 
4 
5 
6 

7 

H 
9 
11 
15 
10 
IT 


phosphoric  acid  only  of  superphosphate  taken. 
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The  Destination  0/  the  Phosphate  and  the  Nitrogen, 

What  strikes  one  most  on  looking  over  Table  VI.  is  the 
rul  uselessnesa  ol  attempting  to  assist  the  action  of  dung 
;  manare  for  turnifh  So  far  as  the  solids  are  concerned, 
only  6  ont  of  11  plots  give  an  excess  over  the  farmyard- 
manure  plot,  and  these  same  plots  take  more  phosphoric 
a.  i.I  out  of  the  soil,  four  o(  these  and  another  give  more 
nitrogen  in  the  total  plum,  bat  onlj  three  contribute  more 
nitrogen  in  the  bull's. 

The  total  crop  of  plot  !  has  taken  from  the  dung  about 
half  of  the  soluble  nitrogen  and  phosphoric  acid,  about  one 
quarter  of  the  total  nitrogen,  and  one-fifth  of  the  total 
phosphoric  acid. 

Increasing  quantities  of  nitrate  of  soda  do  not  cause 
proportionate  amounts  of  nitrogen  to  be  takcti  up.  The 
medium  quantity  has  taken  out  least  not  only  in  bulbs  but 
a  tops  lh.it  with  lj  cwt  is  the  onlj  one  of  the  nitrate 
plots  that  contains  more  nitrogen  than  the  dung  plot,  and 
the  excess  (about  one-fifteenth  of  that  applied  in  the  manure  | 
i-  not  in  the  bulbs  but  in  the  tops.  The  object  of  adding 
nitrate  to  dung  would  be,  if  anything,  to  increase  the 
nitrogen  of  the  crop,  and  ■  specially  of  the  bulbs,  a  thing 
which  it  has  signally  failed  to  do,  consequently  we  must 
look  upon  the  nitrate  applied  with  dung  as  remaining  in 
oil,  and  therefore  being  practically  lost. 

Adding  increasing  doses  of  phosphate,  regularly. 
augment*  the  crop,  and  can-.-  the  plant  as  a  whole  to 
take  up  proportionate  amounts  01  t iii-  constituent.  The 
smallest  quantity  is  lost,  for  although  the  bulbs  are  richer 
than  those  00  plot  -,  the  tops  are  poorer,  and  as  a  net 
It,  there  is  less  phosphoric  acid  recovered.  With  the 
double  and  treble  quantities,  about  an  eleventh  of  the  acid  is 
returned  in  the  crop.  Though  the  recovery  of  nitrogen  is 
proportional  to  the  phosphoric  acid,  in  no  case  does  it 
d  that  of  the  plot  manure. 1  with  dung  alone. 

When  kaiuit  was  added  to  the  farmyard  manure,  it  had 
very  little  effect  upon  the  amount  of  crop,  and  it  has 
shown  itself  to  he  markedly  detrimental  to  the  assimilation 
of  Ditrogen,  and.  to  a  less  degree,  the  phosphoric  acid. 

Questions  of  loss  are  always  very  depressing,  and  ac- 
cordingly it  is  a  pleasure  to  consider  the  action  of  dissolved 
bones  with  kainit.  which  together  form  a  capital  manure 
With  this  combination  there  is  virtually  a  gain  all  round. 
The  larger  quantity  has  been  less  successful  than  the 
smaller,  in  which  from  a  fourth  to  a  fifth  of  the  phosphate- 
has  been  recovered.  Why  the  larger  quantity  of  manure 
has  failed  while  the  smaller  has  succeeded  is  a  matter 
of  conjecture,  and  with  our  present  knowledge  it  would 
uvi-c  to  hazard  any  speculation,  except 
the  very  broad  one  that,  given  Certain  climatic  conditions 
there  is  a  definite  proportion  betweeu  the  food  constituents 
which  contribute  to  the  nourishment  of  particular  crops,  and 
this  ratio  is  disturbed  with  detriment  to  the  plant. 

Rone  meal  has  returned  a  little  of  its  nitrogen  and 
phosphoric  .ui.l  in  the  tops,  the  roots  are  practically 
unaffected. 

The   mixed   manure   has    comparatively    speaking   done 

edingly  well,  a  tenth  of  the  phosphate  applied  is  nearly 

all  iu  the  bulb,  and  though  more  nitrogen  has  I  een  recovered 

by  some  of  the  other  plots,  vet  the  albuminoids  of  the  bulbs 

arc  second  to  none. 

( >u  the  whole,  the  addition  of  the  one-sided  artificial 
fertilisers  to  the  multiform  farmyard  manure  has  resulted  in 
-s.  nitrate  and  potash  causing  a  loss  of  both  consti- 
tuents and  phosphate  a  loss  of  nitrogen.  It  is  onlv  when  a 
general  mauure.  such  as  the  mixed  fertilisers  or  as  kainit 
with  dissolved  bones,  which  contains  various  forms  of 
phosphate  and  combined  nitrogen,  is  used,  that  some  of  all 
the  constituents  arc  recovered  in  the  crop. 
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THE  l'll.TKATlox  i>1-   SEWAGE  THROUGH 
COKE   BREEZE. 

nv    8.    P.    BUBFORD,    P.C.S.,     UJD    THOS.    READER    SMITH, 

\*-.>.  .    M.    INST.    e.E. 

The  use  of  coke  as  a  filtering  medium  for  sewage  effluents, 
though  often  tried,  has  not  hitherto  proved  sufficieutlv 
effective  to  be  generally  adopted.  This  may  have  arisen 
from  the  fact  that  the  filters  have  frequently  been  too 
small,  whilst  the  pieces  of  coke  have  been  too  large, 
leaving  considerable  spaces  between,  and  also  that  the  rate 
of  passage  through  the  filters  has  been  too  rapid,  so  that 
the  so-called  filters  have  simply  acted  as  screens  or 
strainers. 

The  results  obtained  by  Mr.  Dibdin  iu  his  experiments 
on  London  sewage,  in  which  coke-breeze  was  employed, 
but  with  important  modifications  of  the  usual  method,  have 
attracted  considerable  attention. 

The  following  is  a  record  of  work  with  an  experimental 
filter  at  the  Kettering  Sewage  Disposal  Works,  on  the  line- 
recommended  by  Mr.  Dibdin.  The  sewage  is  that  of  a 
manufacturing  town  in  which  leather  works  constitute  the 
chief  industry  :  there  are  also  dyeworks  and  tanneries. 
The  water  supply  is  less  than  20  galls,  per  head,  and  a 
portion  of  the  storm  water  is  diverted. 

It  will  be  seen  that  the  crude  sewage  is  very  foul,  it  is 
fairly  represented  by  the  sample  below. 


Ammonia. 

Oxygen  consumed 
at  80°  F. 

Free. 

Albume- 
noid. 

In 
15  M. 

In 

4  Hours. 

drains  per  gallon. 

10-2S 

7VI3         2-2115 

4-6961 

S-541C 

On  arrival  at  the  works  the  sewage  is  treated  with  lime 
and  sulphate  of  alumina,  in  the  form  of  aluminoferric,  iu 
the  proportion  of  7-S  grains  of  lime  per  gallon,  and  4 •  7 
grains  per  gallon  of  aluminoferric,  reckoned  on  an  average 
daily  flow  of  500,000 gallons.  The  sewage,  after  treatment 
flows  continuously  through  the  precipitation  tanks. 

The  filter  measures  21  ft.  by  10  ft.  by  3  ft.  deep;  there- 
are  2-in.  drain  pipes  at  the  bottom ;  it  is  filled  to  a  depth 
of  2  ft.  9  ins.  with  small  coke,  the  size  of  walnuts,  and 
covered  at  the  top  with  3  ins.  of  gravel.  The  discharge  is 
controlled  by  a  valve.  Reckoning  the  water  space  as  half 
the  total  contents  of  the  filters  it  would  contain  about  2,000 
gallons  of  effluent. 


- 
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The  experiment  was  commenced  on  the  26th  IV 
by  charging  the  filter  with  tank  effluent,  after  precipitation 
with  lime  and  aluniinoferric.  The  process  of  filling  occupied 
SO  minutes,  ami  portions  "ere  taken  every  live  minutes 
and  mixed  for  analysis.  The  rilter  was  left  at  rest  forone 
hour  and  then  slowh  emptied  during  two  hour-:  portions 
being  taken  every  IS  minutes  and  mixed  lor  analysis.     It 


was  worked  in  this  way  once  a  day,  Sundays  excepted,  up 
to  the  19th  of  March,  being  filled  between  noon  and  1  p.m. 

Samples  were  taken  daily  for  the  first  five  days,  and 
afterwards  on  Tuesdays  and  Thursdays,  as  being  represen- 
tative days. 

The  following  are  the  analyses  for  this  period,  all  parts 
being  expressed  ingrains  per  gallou  :  — 


An  ilyses. 


Tank  Effluents. 

Nitrogen 

Filter  Effluents. 

Nitrogen 

Date. 

Chlorine. 

Ammi 

Oxviren  consumed 

'    at  SO     F. 

IIS 

Nitrates. 

Chlorine. 

Ammonia. 

Oxygen  consumed 
at  80°  F. 

as 

I 

Nitrates, 

Five. 

ATbu- 
menoid. 

In              In 
15  uiius.    4  hours. 

Flee. 

Albu- 

menoid. 

In               In 
15  mills.     4  hours. 

Feb.  25 

■ 

4'6S3 

0'52o 

1-9236 

2-9540 

0-220 

7-10 

3-871 

0-532 

0-8335 

1-3540 

0-320 

-    26 

5 -83 

2-898 

0-S50 

1-0318 

1-6469 

h-220 

•-,-11 

3-283 

0-402 

0-5283 

0-S5H8 

0-384 

- 

:>".■: 

2-5S3 

0-658 

irssrs 

1-7771 

0-368 

5-07 

2-583 

0-113 

0-4620 

0-7168 

0-280 

■ 

6-11 

2-639 

0-490 

0-8176 

1-3745 

0-288 

6-11 

2-001 

0-511 

0-4046 

0-7084 

0-352 

„    29 

6-24 

.■il*! 

0-3S1 

0-8120 

1-3916 

0-084 

6*24 

3-115 

0-532 

0-5661 

0-81151 

0-102 

Mar.   S 

nil 

2-100 

0-892 

1-0827 

2-018S 

11-288 

1-75 

2-21X3 

0-37S 

0-5723 

0-0520 

0-320 

„      5 

.',114 

3-661 

els:; 

1-2510 

1-7589 

0-416 

5-95 

3-002 

0-411 

0-5055 

0-9601 

0-482 

,.    10 

4-61 

1-967 

0-462 

0-6652 

1-1004 

0-352 

4- 61 

2-172 

0-301 

0-3197 

0-6042 

0-352 

,.    12 

5.28 

3-353 

0-420 

n-sooo 

1-2880 

0-128 

5-21 

2- 5.83 

0-434 

0-S458 

0-5725 

0-400 

..     17 

.vis 

2-896 

0-350 

0-8022 

1-3235 

0-148 

5-21 

2-S-J1 

0-308 

0-3500 

0-6361 

0-512 

..     1'.' 

5-22 

2 -sir, 

ll -Mil 

0-S680 

1-4896 

ii- m; 

5-09 

2-751 

0-431 

0-4382 

0-6650 

0-410 

Percentages  of  Improvement  in  Filter  Effluents  as  compared  with  Tank  Effluents. 


Oxygen  consumed 
at  80°  F. 


Date. 

Free.                           Albumenoid.          ,    15  ruins. 

4  hours. 

Remarks. 

i 

Decrease.      Increase. 

Decrease. 

Decrease. 

Decrease. 

1896. 
Feb.  25 
„     26 
..      27 
,.      28 
..     29 

13*28 

9-3? 

30-75 
22;slJ 

17-33 
1-32 

2:96 

1-33 
32-0 

I:2s 
3-33 

:;7:2) 

i  l:; 

3-57 

8-69 

34-84 

12-00 
20-03 

56-66 

4S-70 
47-00 
50-51 
80-28 
17-11 
52-51 
51-03 
57-13 
50-33 
49-51 

54-16 
17'sl 
50-70 
4S-47 
35-1,5 
52-82 
15-11 
45-10 
55-69 
51-92 
58-78 

] 

One  hour  at  rest  in  filter  :— 

Per  Cent. 

Mar.  3 
..       5 
,.      lo 
..     12 
,.     17 
.,     19 

Albumenoid  X1I;,  decrease 

i  txygen  in  L5  minutes,  decrease..    40's; 
Oxygen  in  4  hours,  decrease BO'OS 

; 

From  March  24  to  April  23  the  experiment  was  varied, 
an  earlier  sewage.  10.30 — 11.0  a.m.,  being  used,  and  the 
tank  effluent   allowed   to   remain  at  rest  in  the  filter  for 


3  hours.     After  April  1,  carbferalum,  3- 13  grains  per  gall, 
was  substituted  for  the  aluminoferric. 

The  analyses  for  this  period  are  as  follows  : — 


Tank  Effluents. 

Nitrogen 

Filter  Effluents. 

. 

Nitrogen 

Date. 

Chlorine. 

Ammonia. 

Oxygen  consumed 
at  80    1 

as 
\  trates. 

Chlorine. 

Ammonia. 

i  rxygen  consumed 
at  80°  F. 

as 

Kitratcs. 

Free. 

In 

In 

Free. 

Albu- 

In 

In 

menoid. 

4  hours. 

menoid. 

15  mius. 

i  hours. 

1S>;. 

Mar.  21 

0-S71 

0-4121 

0-8710 

1-31 

1-20H 

0  278 

,,-H  tin 

0-340S 

0-788 

.,     '-0 

1   0! 

1-715 

0-7516 

1-128  1 

0-576 

i-.;i 

1-400 

0-201 

0-2312 

ir  11105 

0-704 

„    ::i 

l-l-.l 

1-736 

0-6864 

1- 03-18 

.1-  1-n 

1-48 

1-101 

0-822 

0-2289 

0-4340 

O-701 

April  1 

2-205 

'i   72  111 

1-2292 

0-381 

i  ■  75 

l  -851 

0-413 

0-2031 

0-8794 

0-76S 

„      7 

1-76 

2-:i.-,2 

o-U-20 

0-7648 

ii-ooi 

1-70 

1-848 

0-488 

0-1007 

0-3159 

0.912 

,.       '•' 

5-46 

2-555 

0*8148 

0-064 

.,- 16 

1-485 

0-483 

0-8207 

0-0230 

0-4SH 

„     11 

2-786 

0-7700 

1-2488 

O-0-I2 

5-w 

1-827 

0-348 

ii--— 1 

0-4938 

0-541 

„     10 

.vol 

2-0-1 

1-3795 

2-6107 

.1-1118 

5-01 

1-582 

n-:n;i 

0- 11157 

o-73'iS 

0-512 

»    21 

0-112 

0-640 

1-0068 

1-68S3 

0-128 

5-88 

2-222 

0-409 

ir:i707 

0-6300 

0-S88 

„    23 

o-ti 

1-0116 

0-160 

6-16 

1-S44 

O-3S0 

0-37W 

0-5707 

0-256 

J.n.  so.  1897.]        THE  JOURNAL   OF  THE  SOCIETY   OF  CHEMICAL    INDUS!  KX. 


.; 


Pi  l:.  i  \i  v. I.-    01     1  Mil:.  ■%  imi  ■  I 

Ann- 

.    K. 

Free. 

Albumenoid. 

In  13  hums. 

In  'hours. 

Rems 

1 

Increase.      D 

ISM. 

March  24 

..      81 

\|.nl      1 

irii 
38*73 

21- 12 

34*42 

26-52 
■ 

1*47 

W  41 
I7*S0 

23-os 

80*68 

BO'18 
63-74 
66-35 

7i-9«         aria 

58-14 
60*64             55-31 
62-8I 

70-58         srrw 

] 
Three  hours  :it  rest  in  filter  :— 

Per  Cent. 

■        FreeNH 29*72 

;> 

Albumenoid  Ml    87*18 

..      14 

16 

..      81 

" 

SB"  09 

' 

B'ii 

From  April  2  1  to  May  21  the  effluent  remained  at  rest  in   the   filter  for  five  hours,  the  filter  being  filled  from  10.30  to 
1 1  a.m.  as  before. 

Ami  rsss. 


Tank  KlHuents. 

Filter  Effluents. 

Niiroeen 

Date, 

Chlorine. 

Amn 

ouia. 

iumed 
at  80   F.                 as 

Chlorine. 

Ammonia. 

n  consumed 
I    F. 

as 

Nitrates. 

Nitrates. 

Albu- 

In 

In 

Albu- 

In 

In 

menoid. 

15  mins. 

4  hours. 

menoid. 

15  mins. 

4  hours. 

• 

2  -i-.4>". 

0-393 

•       ! 

.. 

6*60 

0*456 

0*2928         0-6619 

0*256 

ii-i.2 

0-768 

1-H774 

1*8219 

6*93 

8*810 

0*8796         0-6843 

0-160 

May     7 

.11.: 

■  1-742 

0*9240 

■ 

6*16 

0*420 

0-3628        0-6330 

0*128 

..      18 

6-30 

0-805 

1-0981 

a       o*i6 

6*16 

0*518 

0*3850        0*7066 

0*160 

11 

- 

0-788         1*1886 

8*0870          0-16 

li-SO 

2*881 

0*490 

0*4087         0-7179 

0-220 

It 

6-16 

US         1*1687 

1*8818 

6*16 

2*401 

0*574 

0*4168        0*7324 

0-160 

..       21 

781 

1*086         1(5363 

.. 

7*42 

8*451 

■ 

0*4878 

0*266 

Percentages  of  Improvement. 


Date. 


Ammonia.                                                  SW* 

Free. 

Albumenoid.           In  15  mins. 

In  4  hours. 

Increase.     D 

Increase.      Decrease.       Decrease. 

Decrease. 

Remarks. 


1896. 
Apr,!  29 

.. 
Mas     1 

.. 
21 '52 
38*41 

.. 
.. 
36-36 

.. 

34-84 
64-22 
43-39 

32-69 

W86 

64-76 

i 

65-15 
73-24 

62*44 

64-86 
64*60 
64-75 
61-08 
64*07 

*|  5  hours  at  rest  in  filter  :— 
)•       Free  MI  

PerCent. 

Decrease. 

..11 

.. 



.. 

64-02 

From   May  22   the  filter  was  worked  twice  daily,  being  After  Juue  2  the  amount  of  carbferalom  was  increased  to 

filled  from  10.30  to  11  a.m..  and  from  G.O  to  6.30  p.m.,  and        4-7  grains  per  gallon, 
left  at  rest  for  three  hours  each  time. 

Anai 


Chlorine. 

Tank  Effluents. 

Xitrogen 

as 
Nitrates. 

'Chlorine. 

Filter  Effluents. 

Date 

Ammonia.            '.'xv.:cn  c-msmued 

Ammonia. 

Oxygen  consumed 
•      F. 

Nitrogen 
as 

Free. 

Albu-           In               In 
menoid.     15  mins.     1  hours. 

Free. 

Albu- 
menoid. 

In                In 
15  mins.      4  hours. 

Nitrates. 

1890. 
June 

•> 
I 

11 
16 

6*92 

i 
• 

• 
4-501 
1-365 
4-109 

OolS          13142          2  . 
700        1*3811         3- 
1-001         1-2320         2* 
(1-385          0-5600          1 
0-553          12135          3-0354 

0*06 
0-12 

7  19 
1 

4-SS 

6-99 

2-611 

-    • 
- 

0-301 
0*609 

0-5333 

0-6334         10192 

0-4S94 

0*2036         0-4485 

0-5751         0-9924 

0-240 

0-480 
1-000 
0-350 

38 
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Percentages  of  Improvement. 


Ammonia. 


Date. 


Oxygen  consumed 
at  80'  F. 


Free. 


Increase.  I   Decrease. 


Albumenoid. 


In  15  mlns.    In  4  hours. 


Increase.     Decrease.      Decrease, 


Decrease. 


Remarks. 


June    2 

:  i 

..  ii 

„      1<! 


47 '7s 

1 

.■i:-41 


35-32 

57  "00 

30-ic 

5-45 

41-Sn 


59-42 
52-49 
.'.H--J7 
6.V6J 
52-80 


68-28 
58-48 
88-92 
58-93 

5172 


Twice    filling    in    24  hours.    3  hours  at  rest  in 
filter:— 

Percent. 
Decrease. 

Free  NH3 38-61 

Albumenoid  >'U3 36-24 

Oxygen  in  15  minutes 57'69 

Oxygen  in  4  hours 58'25 


made  as    steps  are  being 
Dibdin's   experiments  the 


During  the  entire  course  of  these  experiments  there  was 
never  any  indication  of  putridity,  and  when  the  experiments 
were  stopped  on  June  16th,  and  the  filter  broken  into,  the 
coke  was  found  to  be  absolutely  free  from  any  putrid  odour. 
In  all  cases  the  filter  effluent  was  clear  and  comparatively 
bee  from  odour. 

The  results  of  these  experiments  indicate  that  the  process 
is  worthy  of  trial  on  a  larger  scale,  and  that  if  the  filter 
be  carefully  constructed,  the  effluent  allowed  to  remain  at 
rest  for  some  hours,  and  thorough  aeration  induced,  the 
process  is  a  valuable  help  in  the  treatment  of  sewaire 
effluent. 

Further  experiments  w  ill    be 
taken  to  construct  large  filters. 

It  will  be  noticed  that  in  Mr. 
degree  of  purification,  whether  judged  by  ammonias  or 
gen  consumed  was  about  the  same,  being  75  to  80  per 
•  as  compared  with  the  unfiltered  effluent.  In  our 
experiments  the  purification  was  not  so  considerable,  and 
as  judged  by  the  oxygen  consumed  was  much  higher 
than  in  the  case  of  the  ammonias,  this  probably  arising 
from  the  different  character  of  the  crude  sewage. 

Discussion. 

Mr.  Jko.  White  (County  Analyst,  Derbyshire)  said  that 
he  was  impressed  with  the  very  irregular  manner  in  which 
the  improvement  was  brought  about.  If  they  took  the 
tank  effluent  of  April  7th  and  looked  at  the  amount  of 
albuminoid  ammonia,  0-476,  they  would  see  that  it  had 
increased  to  0-483  on  the  same  day  in  the  filter  effluent, 
while  if  they  referred  to  the  next  sample,  two  days  later, 
they  found  a  reduction  from  0-609  to  0-483.  There  were 
very  many  striking  examples  of  that  kind  to  be  found,  but 
the  figures  wanted  careful  study. 

Mr.  F.  E.  Lott  said  that  five  or  six  years  ago  he  had,  in 
conjunction  with  his  partner  Mr.  Matthews,  carried  out 
several  experiments  upon  a  pretty  bad  sewage,  both  with 
and  without  chemicals,  and  they  noted  one  point  which,  as 
far  as  they  then  knew,  was  not  previously  commented  on 
namely,  that  the  amount  of  deposit,  when  sewage  was 
allowed  to  settle  without  any  chemical  treatment  at  all. 
wa-  very  considerable  ;  and  when  treated  with  the  small 
amount  of  chemicals  frequently  recommended,  the  result 
hardly  supported  the  strong  claim  in  favour  of  such  treat- 
ment, that  was  to  -a_\,  -imply  as  regarded  precipitation. 
In  respect  to  the  actual  precipitation  effect  of  chemicals 
upon  sewage,  there  was  a  great  divergence  of  opinion  in  the 
various  papers  read  mi  this  subject.  In  an  experii] 
lasting  four  or  five  days  they  found  that  a  million  gall 
of  sewage  passing  slowly  through  the  expi  rimental  tanks 
deposited  8-8  tons  of  sludge  by  simple  subsidence,  whereas 
treated  with  10  grains  of  lime  per  gallon  a  similar  quantity 
of  sewage  yielded  only  15-7  tons  <>f  sludge— n  consider- 
able increase,  but  not  ~o  great  when  the  actual  amount  of 
lime  added  and  precipitated  is  deducted — a  point  thev 
particularly  noted  was  that  when  air-drying  the  sludge, 
that  obtained  by  simple  subsidence  was  much  less  offensive 
than  that  obtained  by  precipitation  with  lime  or  with  other 
chemicals  tried.     He  would  like  n  of  the  am! 

of  this  paper  upon  the  question  of  precipitation   apart  from 


the  chemical  changes.  He  would  further  like  to  ask  if  the 
sewage  they  experimented  with  was  allowed  to  partially 
settle  before  treatment.  That,  he  thought,  was  an  impor- 
tant point,  as  his  opinion  was  that  sewage  allowed  to  settle 
in  tanks  before  the  addition  of  chemicals  gave  much  better 
results  when  subsequently  treated  than  when  the  chemicals 
were  added  originally  to  the  raw  sewage.  There  were 
chemicals  which  assisted  as  separators  of  suspended  and 
other  matter,  and  chemicals  which  only  made  the  effluent 
less  offensive  ;  fortunately  the  two  sets  of  chemicals  were 
not  always  identical,  and  might  therefore  be  used  at  different 
times. 

Mr.  J.  T.  Wood  said  Mr.  Eeader  Smith  had  told  them 
that  the  sewage  of  the  town  of  Kettering  was  to  a  large 
extent  from  tannery  and  leather  works,  and  it  was  a  well- 
known  fact  that  sewage  from  places  of  that  character  con- 
taining lime  liquors  and  waste  tan  liquors  mutually  pre- 
cipitated one  auother.  Tanneries  dealing  with  their  own 
sewage  could  very  often  get  a  clear  effluent  without  any 
other  treatment  than  simply  mixing  the  different  liquors 
in  the  works.  It  was  known  in  bacteriological  work  that 
small  quantities  of  antiseptics  seemed  to  have  a  vivifying 
effect  en  many  micro-organisms.  Very  small  quantities 
actually  seemed  to  increase  the  activity  of  the  bacteria. 
It  occurred  to  him  that  the  same  was  the  case  with  lime, 
though  it  may  have  increased  the  putrefaction  going  on 
in  the  sewage  merely  by  rendering  it  alkaline. 

Mr.  L.  Archbutt  said  that  there  were  several  figures  he 
found  it  difficult  to  reconcile  with  each  other.  Take,  for 
instance,  the  sewage  on  April  7th.  They  found  free  ammonia 
2-352,  and  in  the  filter  effluent  1-848 — a  decrease  of  half  a 
grain  per  gallon.  There  was  a  slight  increase  in  the  albu- 
minoid ammonia,  and  an  increase  in  the  nitrogen  as  nitrates 
of  0-912  grain.  But  on  April  9th,  two  days  later,  they  found 
a  decrease  in  the  free  ammonia  of  1  ■  1 2  grains,  a  decrease  also 
in  the  albuminoid  ammonia  of  0-226  grain,  and  yet  the 
nitrates  only  showed  an  increase  of  0-48  grain.  On  May 
7th,  there  was  a  still  more  extraordinary  result,  the  free 
ammonia  disappearing  to  the  extent  of  1-14  grains  per 
gallon,  the  albuminoid  ammonia  0-322  grain,  and  yet  the 
nitrates  had,  according  to  the  analyses,  diminished  also  from 
0-288  to  0'128  grain.  These  figures,  to  his  mind, appeared 
to  indicate  that  putrefaction  was  going  on,  but  he  would 
be  glad  to  hear  what  explanation  the  readers  of  the  paper 
had  to  offer. 

Mr.  S.  F.  Hurford,  in  reply,  said  certain  variations  and 
irregularities  were  due  to  the  fact  that  one  day  the  sewage 
would  be  in  its  normal  state  and  then  the  next  it  would  be 
abnormal.  With  regard  to  the  matter  of  the  amount  of 
lime  to  be  used,  it  would  first  be  necessary  to  ascertain  the 
nature  of  the  sewage. 

Mr.  T.  Reader  Smith  also  replied,  and  said  he  found 
that  a  much  clearer  effluent  could  be  got  by  the  use  of 
chemicals  than  without,  and  they  also  got  a  much  more 
rapid  precipitation.  With  reference  to  the  amount  of 
sludge  precipitated,  they  had  had  80  tons  per  day,  represent- 
ing 8  tons  of  pressed  cake. 

The  Chairman  said  the  sewage  question  was  one  of 
the  greatest  importance  to  them  in  Derby.  He  was  only 
sorry  that  they  had  not   had  any  Town  Councillors  there 
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th.it  evening,  as  they  might  have  asked  some  questions  to 
elucidate  the  points  in  dispute  between  the  town  and 
county. 

SOME  PROPERTIES  OF  CI  RTAIN   METALLIC 
PHOSPHATES. 

11V    l:     «.       LVBJi    B.SI    .    1.1  .'•  ,    isn     V.   nil. I.. 

[n  extension  of  the  observations  made  bj  one  of  us  on 
some  propi  erric  phosphate  (this  Journal,  January 

list,  1806),  we  have  made  experiments  on  the  hydrolysis 
of  the  phosphates  of  certain  other  metals,  bj  water  ami 
aqueous  potash  and  ammonia,  [thus  already  heen  shown 
that  FePOi  is  completely  hydrolysed  by  N 1 1 , II < )  aq.  ami 
therefore,  a  fortiori  by  KHO  solution.  Experiments 
next  maile  "ii  aluminium  phosphate  ;  and  since  this 
compound  is  i eadily  soluble  in  KHO  aq.,  and  NH<HO  aq., 
behaviour  analogous  to  that  of  rYl'ti,  with  these  reagents 
could  not  he  looked  for.  (In  account  of  t lii-  fact  the  pre 
cipitation  of  Al  (Oil  I,  by  the  decomposition  of  All'!),,  in 
presence  of  excess  of  KHO  aq.  or  X  11,1  It  i  aq,,  could  not  be 
achieved,  nor  the  hydrolysis  demonstrated. 

It  is  well  known  that  All'ti,  is  soluble  in  solutions  of 
Al  salts,  if  N:i  1 1 1  '<  > ,  aq.  is  added  drop  by  drop  to  a 
solution  cf  pure  Al,  (S04)3  in  water,  at  first  no  precipitate 
appears,  and  then  a  cloudiness  which  disappears  on  shaking. 

When  as  much  Xu    11PO,  aq.  has    been   added  as   the   clear 

solution  can  contain,  slight  warming  causes  a   slond 
and.  on  boiling  the  liquid,  All'ii,  is  gradually  reprecipitated, 
but  upwards  of  an  hour's  boiling  is  accessary  for  complete 

precipitation,     The  clear  filtrate   is  then  found  to  contain 

both  Aland  l'i»(;  so  that  All'i ».   i-  somewhat  Boluble  in 

-    I  even    at    the    boiling    point    of   the    latter. 

Slight  precipitation  of  A1I'<  >.    from   its   saturated   solution 

Bed  by  shaking  with  AUSO,).,  aq.  occurs,  on  standing. 

I    in    the   cold.     The  addition    of    NHjCl    aq.     to    this 

solution  docs  not  cause  any  precipitation. 

Ii  All't),  is  dissolved  hi  XII, IK  i  aq.,  KHO  aq.,  or 
Villi '  aq.,  it  is  partially  reprecipitated  From  these  solutions 
by  the  addition  of  NH4CI  aq.  ;  the  completeness  of  the 
reprecipitanon  depending  on  the  relative  masses  of  chloride 
and  hydroxide  present.  Nlllln  aq.  adiled  after  some 
Nll,t'"l  aq,  to  AlPOj  dissolved  some  of  the  precipitate,  and 
the  AIPl>,  was  again  precipitated  from  solution  on  adding 
more  Nil ,t'l  aq.  to  the  filtrate. 

UP04  is  soluble  in  a  large  quantity  of  IIA  aq.  in  the 
cold,  and  is  reprecipitated  from  this  solution  on  boiling,  but 
not  by  N  II  ,A  aq.  in  the  cold.  If  some  AlPt  >4  is  dissolved 
in  the  least  possible  quantity  of  HCI  aq.,  HA  aq.  added  in 
-s  and  then  XH4A  aq.,  no  precipitation  takes  place. 
If  only  a  few  drops  of  HA  aq.  have  been  added.  A1P04 
comes  down  on  the  addition  of  XH,A  aq.,  but  this  precipi- 
tate is  redissolved  completely  on  the  addition  of  excess  of 
HA  aq.  A  solution  of  ALfSi),).,  containing  a  little 
A1PO,  was  not  precipitated  by  HA  aq.  and  XII, A  aq.,  but 
the  addition  of  a  little  Xa.IIPO,  aq.  caused  precipitation. 
Also  a  solution  of  A1P04  in  A1;(S04),  aq.,  containing 
almost  a  saturating  amount  of  All'i>4  yielded  a  precipitate 
with  IIA  aq.  and  XII4A  aq. 

The  slow  hydrolysis  of  AIPO4 by  water  (as  well  as  that 
ofFel't1,  was  shown  by  R.  T.  Thomson  (this  Journal, 
March  29,  :- 

The  properties   of  chromic  phosphate  are  very  similar  to 
those    of     \ll'<>,.     CrPO,    was   found    to    be    soluble    in 
aq.  though  not  to   such  an   extent  as  in   the  ease 
ot"AlP04in  Alj(S04)saq. 

Win  d  a  saturated  solution  was  made  by  adding  Xa.,HP04 
aq.  t  -  aq.,  until  a  permanent  precipitate  remained 

after  shaking,  the  clear  filtrate  deposited  CTP04  on  beiDg 
wanned.  The  complete  precipitation  was  less  tedious  than 
in  the  case  of  the  solution  of  A1P04  in  AI.,(S04):l  aq.,  but, 
after  boiling  produced  no  further  turbidity,  the  clear  liquid 
was  found  to  contain  P04.  XH4C1  aq.  did  not  cause  the 
saturated  solution  to  precipitate. 

CrPO,  is  soluble  in  a  moderate  quantity  of  XH4HO  aq. 
•in  the  cold,  though  much  less  readily  soluble  than  AlPt  )4. 
A  reddish-violet  liquid  is   formed,  from  which  the  addition 


JH,C1    aq.    Causes    a    partial    leprecipM.iti,  ,i,   ol     i    rPO 
t  1I'11,    U   also    precipitated    from     itS    Solution    111    Kllll 

by  a  moderate  quantit)  of  Nll,<  I  aq.,  as  is  the  case  with 

All't  I,. 

1  1  r<  >,  1-  readily  Boluble  in  IIA  aq.,  and  when  this  reagent 
is  added  in   moderate   quantit]    after  the   precipitation  of 

1  1  I'11     from    a    nearly    neutral    solution    by    Nil, A    aq.,   it 

redissolves  much,  or  even  all,  of  the  precipitate. 
Hot  water  bydrolyses  t  rl'< »,.    The  precipitate  obtained 

by  adding  Na  lll'u  aq.  to  (  r,i  Si  I, ;,  aq.  was  washed  with 
repeated  quantities  of  hot  water,  and  after  all  the  sulphate 
had  been  washed  away,  much  l'(  >,  appeared  in  each  lot  of 
wash  water.  The  precipitate,  which  settled  with  difficulty 
at  first,  became  much  denser  during  tlie  proee.-s  of  washing, 
and  then  settled  quickly.  The  colour  of  the  precipitate 
also  changed  from  greyish-green  to  dark  green. 

For  the  di  <•  ction  of  Fe,  Al,  and  t  r,  in  s  mixed  precipi- 
tate of  their  phosphates,  the  following  method  lias  pro  ed 
very  satisfactory.  Dry  the  precipitate  and  heat  it  in  a 
l't.  box  made  by  folding  a  piece  of  foil  g  ins.  square  over 
a  block  1  in-,  square — together  with  enough  solid  KHO, 
free  fr Al.,  to  enable  the  whole  to  fuse  togethi  r. 

.Maintain  the  mass  in  a  state  of  fusion  over  the  Bonsen 
flame,  and  freely  exposed  to  the  air  for  a  minute  or  two, 
and  when  cold  extract  with  water  and  filter  The  IV  will 
be  pies,  ,i[  as  f,i  i  ,  which  will  remain  on  the  Alter,  and 
the  Al  and  (  r  will  be  in  the  alkaline  filtrate.  The  addition 
of  excess  of  N1I,CT  aq.  will  precipitate  the  Al.  probably  as  a 
mixture  of  hydroxide  and  phosphate;  and  the  yellow  colour  of 
the  filtrate  from  this  precipitate  will  indicate  the  presence  of 
(r  This  may  be  confirmed  by  acidifying  and  adding 
HjSOj  a<j.  to  reduce  the  chromate  to  green  chromium  salt. 
Traces  of  Cr  and  Al  may  be  detected  by  this  means  in 
presence  of  large  quantities  of  PO,  and  Fe  ;  and  the  damage 
to  the  Pt.  foil  is  so  small  that  the  same  piece  may  be  used 
many  times  without  perceptible  injury. 

I-'or  the  investigation  of  the  behaviour  of  cupric  phos- 
phate with  various  reagents,  the  substance  was  precipitated 
as  a  sky-blue  powder  by  adding  X'a.JIPl ),  aq.  to  CuCI..  aq. 
According  to  Steinschneider  (Jotirn.  Chem.  Soc.  60  1423), 
the  precipitate  thus  obtained  may  vary  in  composition  under 
different  circumstances,  but  is  likely  to  consist  of  a  double 
salt  of  Cu,<  Pi  M.  and  XaCI.  We  found  the  precipitate  to 
be  soluble  in  CuCI*  aq.  and  also  in  (  uSi >,  aq.  to  a  pel- 
ceptible  extent.  This  was  proved  bv  adding  a  littre 
Na  II  I'd,  aq.  to  excess  of  CuCI .  aq.,  and" also  of  CuS04  aq., 
Altering  and  testing  the  filtrate  for  P04 ;  and  also  by  adding 
only  a  drop  or  two  of  X'a.HPO,  aq.  to  CuSl ).  aq.,  and 
shaking  when  the  precipitate  first  formed  was  redissolved. 

Cupric  phosphate  is  said  to  be  decomposed  by  hot  water 
under  pressure  (Watt's  Diet.  1894,  Art.  Phosphates).  In 
order  to  investigate  this  property,  the  precipitate,  obtained 
as  above,  was  filtered  through  calico  and  stirred  with  boiling 
water  repeatedly  in  a  large  beaker.  The  precipitate  was 
allowed  to  settle  after  each  treatment,  and  the  supernatant 
liquid  syphoned  off  and  tested  for  CI  and  P04,  the  process 
being  repeated  eight  times. 

The  following  observations  on  the  relative  quantities  of 
t  1  and  P04  present  in  the  wash  water  after  each  treat- 
ment, show  tiiat  the  cupric  phosphate  precipitate  was 
hydrolysed  by  hot  water  under  ordinary  atmospheric 
pressure  :  — 

1st  treatment  with  hot  water  . .  CI  more  than  PO». 

-nd        „ 

J™  ..  ,.  ,.  ••  CI  getting  less,  PO,  increasing 

4t't         „  „  .,  ..  CI  nearly  absent,  1'U,  still  present 

in  quantitv. 
Stn  ,  „  ,,  , .  Trace  of  CI,  PO,  present  in  large 

amount. 
';th         „  „  „  ..  Trace  of  CI.  P04  about  the  same. 

Jth         „  „  „  ..  Faint  trace  of  Ul,  PO. about  the 

same. 
sth         ,,  „  „  . .  Free  from  CI,  PO,  still  present 

in  large  amount. 

During  the  process  of  washing  the  precipitate  altered 
greatly  in  appearance.  It  became  much  denser,  settled 
quickly,  and  gradually  changed  in  colour  from  sky  blue  to 
light  grast-grcen.  On  boiling  the  precipitate,  left  after  the 
above  washings,  with  water,  much  PU4  was  dissolved  there- 
from. 
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steinscbueider  {ibid)  states  that  on  washing  normal 
cupric  phosphate  with  water,  a  basic  phosphate  of  the 
composition  4Cu< '.  l'J  '..  HsO  is  obtained. 

Iu  order  t.>  try  and  obtain  this  compound,  we  boiled  the 
precipitate  with  water  for  about  9  hours  under  an  inverted 
condenser,  the  "ash  water  being  changed  three  times  during 
iod.  Alter  this  treatment  farther  washing  did  not 
remove  aii\  Pi  I,  or  other  soluble  matter,  and  the  precipitate 
had  therefore  arrive' 1  at  a  state  of  constant  composition. 

It  was  dried  at  100c  C.  and  theu  1  grm.  was  taken  for 
analysis  and  was  further  dried  at  100*  G.  until  the  weight 
latent.  The  resulting  powder — 0-9932  jrnii.  yielded 
0-6620  irrui.  of  CuO  by  hydrolysis  with  KHO  aq.  (.see 
below)  =  66-52  per  cent".  CuO:  and  the  filtrate,  acidified 
with  IU'1  aq.  and  treated  with  XH.Hl)  aq,  and  magnesia 
mixture,   gave   0-4680  grm.  Mg„Ps07  =  29-67   per   cent. 

These  results  would  mdicate  the  presence  of — 

100—  (66-52  +  29-67)  =  3-81  percent.  If ,0. 

The  percentage  of  combined  water  was  estimated  directly 
by  the  loss  of  weight  which  the  powder,  dried  at  100°  C, 
suffered  on  further  heating. 

0*4980  grin,  lost  0-0020  grm.  after  being  heated  for  two 

I'..  0-0010  grin,  after  an  hour  at  170°C.  ;  and 

a  further  loss  of  0-0150  grm.  took   place  during  ignition  at 

a  dull  reil  heat   over  the   luminous  Argand  flame.     After 

this  the  weight  remained  constant. 

The  percentage  of  combined  water  thus  estimated  =  3 -62. 
The  actual  percentage  composition  of  the  precipitate  found 
and  that  corresponding  to  the  formula  4CuO,  P0O5,  H<-0, 
are  as  follows  :  — 


Found. 


Theory. 


II  0. 


tie  -52 

29-67 
3-62 


29-77 
3  77 


100-00 


These  results,  therefore,  support  the  statement  ofStein- 
schneider  as  to  the  composition  of  the  precipitate  after 
washing  and  drying  at  100°  C.  till  constant, 

The  tenacity  with  which  the  single  molecule  of  water 
remains  in  combination  with  the  basic  phosphate  is  remark- 
able, since  a  dull  red  heat  is  necessary  for  its  complete 
elimination.     The  ignited  precipitate,  consisting  of — 

Cus(P04).:,  CuO  (=  4CuO,  P205), 

was  of  an  olive-green  colour. 

.  Iction  <>j  KHO  aq.  on  Precipitated  Cupric  Phosphate. — 
In  the  cold.  Kill  I  aq.  did  not  appear  to  produce  any  change  ; 
but  on  boiling,  the  precipitate  became  dark  coloured  and 
seemed  to  consist  of  Cut  I  only. 

The  action  of  Kll'i  aq.  was  investigated  quantitatively. 
1  grm.  of  CuSO.,5H_>0  was  dissolved  iu  hot  water, 
Xa  I  Il'it,  aq.  added  in  excess,  and  the  precipitate  filtered 
off.  This  precipitate  was  transferred  to  a  porcelain  dish, 
cxces~  of  KHi  >  aq.  added,  and  the  mixture  boiled  for  some 
time.  The  dark-coloured  precipitate  was  filtered  off, 
i  free  from  alkali,  dried,  ignited,  and  weighed. 

Weight  of  precipitate  obtained II317H  -rrm. 

Theoretical  I  nO  obtainable  from 

1  i--n     ■     SO<SH]0 0*3189    ,. 

Therefore  cupric  phosphate  is  completely  hydroksed  by 

Kill  i,  aq. 

Properties    of    Bismuth    Phosphate,    AV/'O.. — Bismuth 

carbonate   was  added  in    excess   to  IIC1  aq.,   so   that   the 

solution  contained  no  free  acid.     The    solution  was  filtered, 

boiled  off  from  the  filtrate,  and  Xa_HP04  aq.  added  in 

excess. 

Solubility  o/BiPOt  in  Bid?  a<j. — BiClj  aq.,  prepared  as 
above  by  filtration  from  excess  of  carbonate,  possessed  an 
acid  reaction.  Xn_.Il I'' ).  aq..  added  drop  by  drop,  produced 
a  precipitate  which  dissolved  in  the  excess  of  BiCU  aq. 
Also  precipitated  Bil'i  t.  was  added  to  excess  of  Hit  1.  aq., 
and  the  solution  filtered.  The  filtrate  contained  'l'i  >,, 
showing  that  BiP04  is  somewhat  soluble  iu  BiCl3aq. 


The  precipitated  BiPO,  was  washed  in  a  similar  manner 
to  the  cupric  phosphate  precipitate,  and  the  wash  watci 
tested. 

1st  treatment  CI  and  P04  about  the  same. 

2nd        „        CI  and  POi  both  diminished. 

3rd         Traces  only  of  CI  and  Pi ),. 

nil         , Neither  CI  nor  P04  present. 

So  thatBiPO.  was  not  hydrolysed  by  hot  water;  and  when 
boiled  with  water  for  some  time,  no  PO.  was  abstracted. 

By  boiling  with  KHO  aq.  and  filtering,  a  fair  amount  of 
PO,  was  obtained,  showing  hydrolysis  to  be  considerable. 
A  similar  treatment  with  XH  ,H( )  aq.  extracted  some  PO., 
though  the  action  was  not  so  pronounced  as  in  the  case  ot 
KHO  aq. 

Quantitative  Investigation  of  the  .Iction  of  KHO  aq.  on 
BiPOj. — A  weighed  quantity  of  pure  BLi  > .  was  dissolved  in 
the  least  possible  quantity  of  HO  aq. :  excess  of  Na.,HP(  \  aq. 
was  then  added  to  the  solution,  and  the  precipitate  filtered 
off  and  transferred  to  a  large  porcelain  dish.  KHO  aq.  was 
added,  the  liquid  and  precipitate  boiled  for  some  time,  the 
latter  allowed  to  settle,  and  the  supernatant  liquid  carefully 
decanted  through  a  filter.  The  residue  in  the  dish  was 
boiled  with  fresh  KHO  aq.,  the  liquid  again  decanted,  and 
the  precipitate  washed  free  from  alkali  by  deeantation  and 
transferred  to  the  filter.  The  residue  was  straw-coloured. 
It  was  dried  on  the  filter  and  ignited  in  a  porcelain  crucible 
until  the  weight  was  constant.  If  BiP04  is  completely 
hydrolysed  by  KHO  aq.,  then  the  precipitate  obtained 
should  weigh  the  same  as  the  Bi203  originally  taken,  since 
it  has  the  same  composition  : — 

Weight  of  Bi203  taken 0*8396  -rrui. 

„  precipitate  obtained 0'8S78    „ 

Therefore  the  hydrolysis  of  BiPO.  by  KHO  aq.  is 
complete. 

Properties  of  Lead  Phosphate,  Pb3{POj)... —  This  sub- 
stance was  obtained  as  a  heavy  white  precipitate  by  adding 
excess  of  Xa_,HPO.  aq.  to  Pb(N03)_.  aq. 

To  try  if  Pbs(P<  >.)_  is  soluble  in  Pb(NO,,)_.  aq.,  some  of 
the  well-washed  precipitate  was  boiled  with  PbCXOj,);  aq. 
and  filtered.  The  filtrate  did  not  give  any  yellow  pre- 
cipitate or  colour  with  ammonium  molvbdate  solution, 
proving  that  Pb3(PO.)?  is  insoluble  in  Pb(N(  >3)2. 

The  behaviour  of  Pb3(POj) 5  with  hot  water  was  examined 
as  in  other  cases.  The  precipitate  w  as  washed  four  times  by 
deeantation,  and  then  the  wash  water  from  the  fifth  washing 
was  tested  for  nitrate  and  phosphate,  neither  of  which  was 
found.  Another  treatment  yielded  not  a  trace  of  either 
nitrate  or  phosphate.  Hence  I'b;)(PO.)_.  is  not  hydrolysed 
by  hot  water.  The  precipitate  was  also  boiled  with  water  for 
some  time,  and  the  filtrate  yielded  only  a  slight  yellow 
coloration  with  the  molybdate  solution.  So  that  Pb,,(PO.)_. 
is  scarcely  attacked  by  continued  boiling  with  water. 

Action  of  XHtHO  aq.  —  Some  lead  phosphate  was 
digested  with  dilute  ammonia  in  the  cold.  The  filtrate- 
showed  small  quantities  of  P(  >,  and  of  Pb.  Since  Pb(OH)_. 
is  soluble  iu  NH.HO  aq.,  the  presence  of  lead  was  to  be 
expected.  On  boiling  with  XH.HO  aq.  for  some  time, 
large  quantities  of  Pb  and  of  PO.  were  found  in  the  filtrate. 

Action  of  KHO  aq. — Only  a  slight  action  took  place 
in  the  cold,  but  on  bailing  with  aqueous  potash  the  pre- 
cipitate was  entirely  dissolved.  As  iu  the  case  of  A1PO,. 
no  hydrolysis  could  be  demonstrated,  and  we  cannot  say 
whether  Pb3(  P04)s  dissolves  in  KHO  aq.  as  such,  or  whether 
it  suffers  hydrolysis  previous  to  solution. 

Discussion. 

The  Chairman  said  it  would  be  obvious  to  everyone 
present  that  the  observations  made  by  Mr.  Caven  were  of 
special  interest  to  analytical  investigators.  They  had  a 
paper  to  follow,  which  was  an  extremely  important  one  to 
the  borough  of  Derby,  on  the  purification  of  sewage,  and 
he  thought  it  would  be  best  to  have  the  paper  just  read  in 
print  before  they  began  to  discuss  it.  Iu  that  way  they 
possibly  would  also  gain  a  little  by  others,  who  were  not 
then  present,  joining  in  the  discussion. 
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Meeting  held  in  Edinburgh  on  Tuesday,  Dee.  22nd,  lt-96. 


MR.    .TOMS     I    UN'-.     P.I.I     .     IN     rill. 


THE  REMOVAL  OF  OEGANIC  MATTER   1  l;<  »>l 
l'KAl  V    WATER. 

K\      I.     I'..     1.1    v!'M  i\,     D.8I   .,     I  .k.- 

1'iu.  treatment  of  water  by  tbe  method  aboul  to  be  describee) 
t  iif".     What  may  probably  he  novel  in  it   was  the 
apt  to  purify  water,  highly  coloured  by  peat,  in  a  targe 
service  reservoir,  from  which,  while  the  treatment  was  gi 
on,  a  considerable  area  was  being  served  with  water. 

In  May  1895,  a  large  reservoir  of  about  113  .. 
extent,  constructed  by  direction  of  the  Count}  Council  of 
Linlithgow,  was  opened  at  Forrestrield,  near  Bathgate,  its 
it  24  ft.,  and  its  holding  capacity  is 
about  •Jim  million  gallons.  Nearly  one  million  gallons  are 
drawn  off  every  day. 

It  was  found  before  completion  that  the  capacity  of  the 
lake  was  not  sufficiently  large,  and  a  considerable  quantity 
of  peat,  which  forms  part  of  the  bottom,  had  to  be 
this  was  to  expose  the  freshly- 
cut  and  puddled-up  surface  to  the  solvent  action  of  the 
water  when  the  lake  was  filled  with  water.  Owing  to  the 
urgent  necessity  for  assessment  purposes  of  having  the 
reservoir  rilled  and  the  water  turned  on  By  a  certain  date. 
little  or  no  time  could  be  spared  to  cover  up  or  otherwise 
deal  with  this  peaty  bed,  and  the  consequence  was  the  lake 

WAS  titled  BOOn  aftei   it    was  deepened. 

It  was  net  long  before  the  people  in  the  distributing  area 
discovered  that  the  new  supply  was  highly  discoloured  and 
stronglv  impregnated  with  a  peaty  flavour  and  odour,  and. 
beside-,  was  most  unpalatable,  and  a  general  complaint 
arose  that  the  water  was  unfit  to  use  for  potable  purpose-. 

A-  Public  Analyst  for  Linlithgowshire,  where  the 
voir  is  situated,  samples  of  water  both  from  the  feeder  and 
from  the  lake  were,  for  the  first  time,  sent  to  me  for 
examination.  Previous  to  this,  and  as  far  as  I  am  aware, 
no  chemical  examination,  either  of  the  stream  or  of  the 
springs  had  been  supplied  t",  or  demanded  by,  the  Local 
Authority.  I  found  that  the  Forrest  Burn  water  was  of 
fairly  good  quality  and  practically  free  from  peat,  at  that 
time,  i.e.,  in  the  spring  of  the  year,  but  that  tbe  water  of 
the  reservoir  was  highly  coloured  and  practically  uniformly 
so  in  this  respect  all  over  its  area. 

On  the  Ith  of  June  of  last  year  (1895),  just  about  one 
month  after  the  water  was  formally  turned  on,  I  reported 
on  the  water  as  follows  i  — 

Jinn   1895. 

i  solids 7*6S  grains  per  gallon. 

Volatile  residue 8*10 

Saline  553 

Free  ammouia 0*imU2         ..  „ 

Albumeuoid  ammonia 1*0810         „  „ 

Nitrates  and  nitrites None. 


ru is,;  grains  per  gallon, 

Total  hardness 8*10 

Temporal-; 

Permanent .None. 

lion 0*098  „ 

Phosphates Very  faint  traces." 

The  water  had  a  faint  alkaline  reaction,  was  of  a  brown 
peat]  colour,  and  contained  a  small  quantity  "t  suspended 

matter.      The  water  was  soft,  and  free  from  animal    a 

pollution,  but  it  contained  a  large  quantity  of  disi 
vegetable  matter  (peat),  which  rendered  it  dark  brown  in 
'"lour  and  gave  t lie  water,  when  heated,  the  odour  of 
decayed  leaves,  in  our  opinion,  the  presence  of  so  much 
peaty  mutter  made  the  water  in  it-  then  condition  unfit 
as  a  supply  for  general  domestic  purposes  ami  specially  BO 
for  potable  purposes. 

icessive  amount  of  peat  is  indicated,  not  only  by 

■ii r  of   the   water,  Imi   also   by   the  high   figure  for 

nlbumenoid  ammonia.     Waters  of  this  class    (containing 

.veil   less   dissolved   vegetable   matter  than  this  one  under 

ition)  have  been  known  to  give  rise    to  outbreaks  of 

diarrlma. 

We  had   made  experiments  iii   the  laboratory  from  time 

to  time  on  the  water,  and  ascertained  that  the  addition  of 
about  3  .  grains  per  gallon,  or  1  lb.  of  alum  for 
j.  ion  gallons  of  water,  threw  out  practically  all  the  colour- 
ing mallei  from  the  water,  and  that  this  result  was 
accomplished  during  the  course  of  one  night  or,  say,  after 
about  12  hours'  standing. 

\-  eco iy  bad  to  be  considered,  my  first  endeavour 

was  to  get  a  cheap  source  of  alumina,  and  this  was  readily 
obtained  from  alum  cake,  which  was  guaranteed  to  contain 
1  I  per  cent,  of  soluble  alumina  and  not  over  |  per  cent,  of 
uncombined  sulphuric  acid.  As  the  behaviour  of  the 
precipitate  when  present  in  quantity  was  uncertain,  1 
thought  it  prudent  to  apply  the  alum  in  the  initial  -r 
far  from  the  outflow  as  possible,  i.e.,  at  tbe  extreme  west 
end  of  the  lake,  where  the  Forrest  Burn  enters.  It  was 
thus  added  marly  one  mile  away  from  the  pipes  which 
supply  the  district  from  the  reservoir. 

To  carry  this  out  a  kind  of  rack  made  of  spars  of  wood 
was  constructed  across  the  Forrest  Burn.  In  reviewing  this 
procedure  one  must  keep  in  mind  that  the  water  was 
uniformly  coloured  all  over  the  lake,  but  it  was  certainly 
very  much  less  coloured  than  when  I  first  reported  on  it. 
The  treatment  was  begun  on  SOth  March  last  by  adding  to 
the  rack  30  cakes  per  day.  i.e.,  about  :>u  cwt.  '  The  effect 
was  most  rapid  :  the  hydrated  alumina  precipitate,  as 
expected,  formed  a  lake  with  the  colouring  matter,  and 
within  a  few  yards  of  tbe  spot  the  precipitate  had  subsided 
and  the  water  above  and  around  was  clear,  sparkling,  and 
colourless.  The  addition  of  alum  at  this  place  was  con- 
tinued for  a  week,  and  then  we  divided  off  the  lake  into 
live  divisions  by  placing  posts  on  opposite  banks  about 
equal  distances  apart.  Thus  Nos.  I.  were  driven  into 
the  ground  about  300  yards  from  the  rack,  Xos.  II.  were 
placed  about  800  yards  from  Nos.  I.,  Nos.  III.  about  200 
yards  from  Xos.  II.,  and  so  forth. 

--.  -o  far,  having  emboldened  us,  we  made,  en  the 
7th  April,  an  alteration  of  tbe  pace  where  the  cake  was 
added.  In  place  of  putting  it  all  in  the  rack  18  cakes  only 
were  placed  there,  and  the  remainder  placed  just  below  the 
water  on  the  bank  at  Xo.  I.  post.  The  practice  was  likewise 
started  of  drawing  five  samples  from  the  reservoir  everv  day, 
midway  between  each  set  of  posts. 

Up  to  now  the  alum  was  added  entirely  by  the  rack  or 
by  placing  the  cakes  on  the  shore.  Now  a  raft  was 
constructed,  in  the  form  of  a  square,  with  a  spar  bottom, 
always  under  water,  upon  which  the  cakes  were  placed. 
This  raft  was  anchored  between  posts  Xos.  II.,  and  was,  after 
an  interval,  moved  eastward-,  and  finally  came  to  rest 
between  posts  Xos.  IV. 

A  month  after  the  first  addition  of  alum  at  the  rack  the 
water  had  immensely  improved  in  colour  and  odour,  and 
when  the  experiments  were  stopped  two  months  from  the 
commencement,  the  water  was  in  every  respect  equal  to 
that  supplied  to  this  city.  The  experiments  consumed 
about   (JO  tons   of  alum   cake,  but  it  must  be   remembered 
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that    moeh   of   tins   was  expended   ou   the    over-cautious 
addition  at  the  west  enil  of  the  lake. 

Analysis  of  the  Treated  Water,  June  1896. 

Total  solids B'79  grains  per  gallon. 

Volatile  residue !■»■> 

Salme  S 

l'nv  ammonii 0*0083 

Albumenoid  ammonia 0"OO77        ,. 

Nitrites Noi 

Nitrates   Faint  trace. 

Combined  chlorine 0'7«  grains  per  frallon. 

T^tal  hardness 

Temporary 0'5 

Permanent :<"1 

Iron None. 

Phosphates None. 

The  water  had  a  neutral  reaction,  but  when  boiled  was 
Faintly  alkaline.  It  was  free  from  odour  when  heated  to 
100'  1'.  Viewed  through  a  2-ft.  tube,  it  showed  but  a 
trace  of  yellow  colour,  and  had  a  bright,  clear,  and  colour- 
less appearance  when  seen  in  bulk. 

Now.  it  may  be  asked  :  Has  the  water  gone  baek  in 
eolour  ?  or  is  it  still  as  colourless  as  when  the  experiments 
were  considered  at  a  end,  about  the  end  of  May  last  ?  In 
reply,  I  must  sav  that  the  water  has  not  ruaiutaiued  its 
colour  in  the  reservoir.  It  will  be  remembered  that  the 
spring  of  this  year  was  a  remarkably  dry  one,  it  was  then 
the  treatment  began,  and  during  its  continuance  scarcely  any 
rain  fell ;  the  consequence  was  the  Forrest  Burn  flowed  into 
the  lake  nearly  colourless,  and  there  was  no  w  ishing  of  the 
peaty  banks  of  the  gathering  ground  by  heavy  downpours. 

I  was  not  then  aware  that  the  Forrest  Burn  passed 
through  a  district  accessible  to  drainage  from  peat.  When 
the  rain  set  in  the  burn  came  down  highly  charged  with 
peat,  and  naturally  had  a  serious  effect  on  the  colour  of  the 
whole  reservoir. 

The  remedy,  however,  lies  with  the  local  authorities.  If 
they  are  content  with  the  water  as  it  now  is,  which  is  un- 
doubtedly much  improved  in  colour,  it  is  needless  to  go  to 
any  further  expense  ;  if,  however,  they  want  a  clear  and 
colourless  supply,  it  is  only  necessary  to  resume  and 
continue  the  alum  treatment  by  the  raft  system. 

As  to  the  cost  of  the  purification  process,  it  was  ascer- 
tained by  experiment  that  3\  grains  per  1,000  galls,  threw 
all  the  peaty  matter  out  of  solution — this  is  equivalent  to 
1  lb.  for  every  2,000  galls,  treated, — and  as  one  million 
galls,  are  daily  drawn  off,  the  quantity  of  alum  cake 
required  would  be  500  lb.  or,  say,  5  cwt,  per  day.  This 
quantity  would  cost  about  7s.  6d.,  or,  with  occasional  atten- 
dance, say,  10*.  a  day.  In  summer  weather,  or  rather  at 
periods  when  there  is  a  low  rainfall,  the  treatment  could  he 
suspended  altogether. 

I  estimate  that  a  cost  of  about  150/.  a  year  would  suffice 
to  effect  this  result. 

In  regard  to  the  action  of  the  water  on  lead,  no  experi- 
ments were  made  at  the  time  :  this  was  because  of  the  fact 
of  water  being  almost  entirely  supplied  to  the  villages  by 
means  of  stand-wells  in  the  streets.  Very  few  houses  had 
the  water  introduced;  hence  no  lead  pipes.  Since  theu, 
however,  we  have  made  a  number  of  experiments  ou  the 
point,  and  have  found  that  the  reservoir  water  has  certainly 
more  action  on  lead  than  Edinburgh  water;  but  what  is 
satisfactory  i-  that  the  treated  water  has  only  about  half  the 
solvent  power  of  the  untreated  water. 

Discussion. 

Mr.  I. aim.  remarked  that  the  simplicity  and  the  economy 
of  the  process  which  Dr.  Headman  had  applied  in  his 
experiments  should  lead  to  its  general  adoption,  as  a 
glance  at  the  specimens  of  the  water  and  the  results  of 
analysis,  before  and  after  treatment,  showed  that  the  author 
had  successfully  solved  the  problem  on  a  large  scale. 
Be  expressed  b  -  regret  at  hearing  that  the  water  had  not 
remained  colourle-s,  due  to  the  influx  of  peaty  water;  and 
he  suggested  tint  the  water  might  be  subjected  to  a 
purifying  process  before  reaching  the  reservoir.  A  spent 
shale  bing  would  form  a  capital  filter,  and  would  supply 


the  alum  perhaps,  but  he  feared  the  water  would  dissolve 
out  other  salts,  such  as  iron.  &c,  which  it  would  not  be 
advisable  to  have  present. 

Mr.  Gray  asked  the  author  whelher  the  purified  water 
contained  alum,  and  if  not,  how  this  was  avoided.  He 
further  asked  if  Dr.  Headman  was  of  the  opinion  that  the 
water  would  have  remained  clear  in  the  absence  of  any 
influx  of  peaty  matter,  and  whether  the  object  he  had  in 
view  in  carrying  out  the  process  was  not  only  to  purify  the 
water  in  the  reservoir,  but  also  to  protect  the  underlying 
peat,  by  means  of  the  alumina-lake  deposited  in  it,  from  the 
solvent  action  of  the  water.  He  also  asked  if  the  colour  of 
the  water  after  treatment  had  developed  slowly,  or  if  there 
had  been  any  sudden  accession  of  colour  after  heavy 
rainfalls,  as  an  answer  to  these  questions  might  give  some 
information  as  to  the  efficiency  of  the  alumina-lake  in 
retarding  or  preventing  further  contamination. 

Dr.  Headman  stated  that  the  water  was  free  from  alum, 
and  that  the  treatment  was  stopped  as  soon  as  the  organic 
matter  was  carried  down  ;  excess  of  alum  was  thus  avoided. 
His  object  in  applying  the  process  was  not  only  to  purify 
the  water  in  the  reservoir,  but  also,  by  the  aid  of  subsequent 
treatment,  to  provide  a  protecting  layer  to  prevent  solution 
of  colouring  matter  from  the  peat.  He  was  misled  at  the 
time  of  the  experiments  by  his  understanding  that  the 
Forrest  Burn  was  not  accessible  to  peaty  drainage ;  this 
view  was  apparently  confirmed  by  the  appearance  of  the 
water,  which  was  then  clear  and  colourless.  He  was  not 
able  to  say  whether  the  colour  of  the  present  water  had 
developed  slowly  or  quickly,  as  he  had  not  visited  the 
reservoir  since  the  treatment  was  stopped. 


©bi'tuarp. 


JOSEPH  D.  WEEKS. 
Member  of  the  Society  of  Chemical  Industry. 
Of  the  United  States  Geological  Survey. 
Formerly  President  of  the  American  Insti- 
tute of  Mining  Engineers  and  Metallurgists. 
Editor  of  the  American  Manufacturer,  &C. 
Those  members  of  the  Society  of  Chemical  Industry 
who  attended  the  Annual  General  Meeting  of  1895,  held 
in  Leeds,  and  were  present  at  the  annual  dinner  of  the 
Society,  will  doubtless  still  retain  in  memory  a  more  or 
less  vivid  impression  of  the  eloquent  words  of  him,  now 
the  subject  of  this  brief  notice,  though  then  the  welcomed 
guest  of  the  Society.  It  seems  truly  but  a  brief  space 
which  intervenes  between  that  welcome  and  this  adieu. 
Mr.  Joseph  D.  Weeks  was  stricken  with  apoplexy  on 
December  26th,  1896,  and  died  within  a  few  hours 
after  the  seizure  at  Pittsburg,  Pennsylvania.  He  was 
born  in  Lowell,  Mass.,  in  1840,  and,  after  completing  a 
scientific  course  of  study  at  Wesleyan  University, 
Middletown,  Conn.,  he  entered  the  ministry.  After  the 
war  he  proceeded  to  Cincinnati,  and  subsequently  became 
a  newspaper  writer.  In  1872  he  went  to  Pittsburg,  and 
was  connected  with  the  Ame>>ca"  Manufacturer,  with 
which  the  Iron  World  was  soon  afterwards  united.  In 
1875,  becoming  associate  editor  of  the  Iron  Age,  during 
the  10  succeeding  years  he  had  charge  of  the  Western 
department  of  that  journal.  In  1883  he  became  secre- 
tary of  the  Western  Pig  Iron  Association,  which  office 
he  continued  to  hold  up  to  the  time  of  his  decease.  In 
1886  he  assumed  the  control  of  the  American  Manu- 
facturer. For  the  United  States  Census  of  1880, 
Mr.  Weeks  prepared  the  details  and  figures  entitled 
"  The  Manufacture  of  Coke  "  and  "  The  Manufacture  of 
Glass."  In  addition  to  this  he  prepared  the  entire 
Volume  XX.  of  the  United  States  Census  of  1880, 
entitled"  Statistics  of  Wages  in  Manufacturing  Industries. 
with  Supplemental  Report  on  Strikes,  Lock-outs,  and 
Trade  Societies." 

In  1885  he  began  his  work  for  the  United  States 
Geological  Survey,  making  reports  yearly  on  the  manu- 
facture of  coke,  petroleum,  natural  gas,  and  the  production 
of  manganese.  For  the  Census  of  1890  he  prepared 
three    reports — Crude    Petroleum,    Natural    (ias,    and 
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Manganese;  and  in  the  Department  of  Manufacture* 
thr.v  reports  Coke,  Glass,  and  a  work  on  Petroleum 
Eteflniog,    the   latter  being   the  I  -    kind   evei 

published  by  the  Government.  For  many  years 
Mr.  \\  .     ■     ■        i  member  ol  irican  institute  of 

Mining  Engineers,  ind  was  President  of  that  bodj 
dnring 

It  is  with  mush  regret  ire  hare  withio   two  months  to 
bid  adieu  10  two  distinguished  members  of  oui ■>.■ 
in  ilie  United  States,  .Mr.  Alfred   II    Mason  and  Mr. 
U  U.  Weeks:  and  in  stretching  out  the  baud  of 
fraternal  sy  mnath]  to  onr  American  Sei  tion  and  fellow 
members,  probably  no  '  words  can  be  found 

with  which   to  close  'Ins  notice,  than  those  with  which 
Mr.  Weeks  opened  his  speech  at  Leeds  on  the  occasion 
>  referred  to  : — 

••  We  speak  the  same  language,  we  have  the  same 
thoughts,  we  have  in  many  respects  the  same  his 
we  have  the  same  hopes,  we  have  the  Bame  aspirations, 
and  1  think  that  in  the  future,  as  humanity  marches 
onward  and  seeks  higher  aims  and  cherishes  loftier 
aspirations,  the  Americans  and  the  English  will  bz 
found  side  bv  side  through  all  the  centuries." — W.  S. 
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I.-PLANT,  APPARATUS.  AND  MACHINERY 

Kofi  xders  containing  Compressed  or  Liquefied 

•  -    E.    Ducretet  and   I.,   r.ejeune.    Comptes   rend. 

1896, 123,  810—811. 

The  valve  recommended  by  the  authors  is  shown  in  the 

mpanying  figure.     The  function  of  the  new  valve  is  to 

prevent  the  rapid  and  explosive  exit  of  the  compressed  gis 

D  the  plunger  V  is  suddenly  unscrewed.     This  is  aceom- 

hed  by   the  introduction   of  a   valve  S,  which  has   an 

istable  permanent  opening,  thus  preventing  the  violent 

_   -  -'  s  not  inttrlcre  with  the  rapid 

charging  of  the  cylinder. 


•  Any  of  these  specifications  may  beobt&ined  by  post  by  remit  ting 
8d.— the  price  now  fixed  for  all  specifications,  postage  included — to 
Henry  Reader  Lack.  Comptroller  of  the  Patent  Otfice,  South- 
ampton Bui'dings,  Chancery  Lane,  London,  W.C. 


.1  s. 


PATENTS. 


Centrifugal  Machines,  intpis.  m,  for  Urging  Sugar  and 
other  Granular  Substances.  W.  P.  \hell,  Essequibo. 
Eng.  Pat.  32,900,  Nov.  29,  1895. 

See  under  XVI.,  page  56. 

Miters  [Itistitli nj  ]  far  Measuring  Spirits  and  Distillates, 
Impt<.  hi.  C.  V.  Ch  ipp.  Basse  Terre,  Guadeloupe. 
Eng.  Pat.  23,849,  Dec.  13,  1895. 

An  apparatus   for  recording  the   total  weight   and  av 

holie  strength  of  the  produce  from  a  still.  It  comprises 
Dop-shaped  scale-pan,  overhanging  and  forming  part  of 
which,  is  a  trough-shaped  chute,  into  which  the  spirit  from 
the  still  is  discharged  by  a  pipe  ending  in  a  "f  head,  ti  ■ 
overflowing  into  the  scale  pan.  The  latter,  being  suitably 
counterpoised,  oversets  when  loaded  to  a  predetenn 
degree  (with  1  — 10  litres)  and  discharges  its  contents ;  and 
in  order  that  at  this  stage  the  overflow  from  the  chute  may 
-.  the  trough  is  made  shallow  at  the  discharge  end.  but 
deep  elsewhere,  and  is  thus  able  to  hold  and  retain  the 
liquid  coming  from  the  still-pipe  until  the  pan  has  resumed 
its  normal  position.  The  liquid  discharged  from  the  pan 
flows  into  and  completely  fills  a  small  tank  fitted  with  two 
siphons-  a  large  one.  which  transfers  the  bulk  of  the  spirit 
to  the  storage  vessel,  and  a  smaller  one,  which  serves 
take  a  "sample"  of  the  liquid.  The  consecutive  samples 
are.  of  course,  collected  in  a  separate  vessel,  and,  united. 
form  the  average  sample.  The  number  of  fillings  of  the 
s '.ile-pan  is  recorded  by  a  counting  machine  actuated  bv  a 
float  situated  in  the  above-mentioned  tank.  Two  testing 
chambers  are  provided  at  the  inlet  and  outlet  end-. 
respectively,  of  the  meter,  fitted  with  draw-off  cocks,  ther- 
mometers, alcoholometers,  ifce. — II.  T.  P. 

Filtering  Liquids  and  Impregnating  the  same  with  Gases, 
Impts.    in  Apparatus  for.    [Impregnating  Filter.       W. 
Raydt,  Stuttgart,  Germany.     Eng.   Pat.  2I,S   5    D    '.27 
1895. 
"  Av  impregnating  filter,  smb.   that    during   the    for,- 
through  of  the  liquid,  a  continuous  admission  of  thi    _   - 
under  pressure   takes  place  into  an   ante-chamber.      Th- 
is in  direct  communication   with  the  filter  chamber,  and  is 
traversed  by  the  liquid  in  a  finely  divided   state,  oa   its  wgy 
to  the  filtering  receptacle.     The  purpose  of  this  is  to  effect 
both  the  highest  possible  degree  of  impregnation  as  well  as 
a  rapid  and  thorough  filtration." 
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Apparatus  for  bringing  to  a  desired  Temperature  Articles 
of  all  kinds,  mon  particularly  Wines ;  An  Improved. 
I  .  l   scher,  Hamburg.     Eng.  Pat.  30,869,  Sept.  21.  1896. 

A  DO!  i:u»n  i  in.  bucket-shaped  vessel  fitted  with  a  lid 
(also  jacketed")  and  provided  with  a  false  bottom  carrying 
a  central  tube  of  perforated  metal.  The  bottles  of  n  ine,  &c. 
are  placed  in  the  annular  space  round  the  central  tube,  and 
the  latter  is  charged  with  ice.  or  a  flame  is  maintained  in  it. 
according  to  requirements. — 11.  T.  r. 

Filters  for  Wines,  Spirits,  and  other  Liquids ;  Impts.  in, 
\V.  Klze.  KostritzThuringen, Germany.  Eng.  Pat. 2 1,010, 
Sept.  33,  L896 
I'm:  filter  consists  of  a  cylinder  mounted  on  trunnions, 
and  the  filtering  material,  which  consists  of  cellulose  pulp, 
is  placed  between  two  perforated  plates  fixed  at  one  end  of 
the  cylinder. —  A.  L.  S. 

Apparatus  for  Heating  [Sterilising]  and  Cooling  Liquids, 
Impts.  in.  VV.  F.  E.  Casse,  Copenhagen.  Eng.  Pat. 
23,060,  Oct.  5,  '896. 
The  sterilising  apparatus  claimed  is  intended  for  continuous 
work,  and  consists  of  a  system  of  parallel  jacketed  tubes, 
connected  in  series.  The  outer  jackets  are  divided  into 
two  sets,  traversed  bi  hot  and  cold  water  respectively, 
whilst  the  liquid  to  be  sterilised  flows  continuously  through 
the  inner  tubes,  but  in  an  opposite  direction.  The  inner 
tubes  are  so  connected  as  to  be  readily  accessible  for 
cleaning  purposes. — H.  T.  P. 

Distilling  Apparatus,  An  Improved.  S.  S.  Bromhead, 
London.  From  C.  Dicker,  Brussels.  Eng.  Pat.  20,292, 
<  let.  28,  1895. 
The  distilling  apparatus  consists  of  two  cylindrical  casings 
fitting  one  above  the  other,  the  lower  of  which,  A,  contains 
the  liquid  to  be  distilled,  and  is  heated  by  a  fire,  while  the 
upper,  K,  acts  as  a  cooler.  The  latter  is  provided  with  a 
conical  bottom,  B,  and  the  condensed  water  flowing  down 
on  the  inner  side  of  this  is  caught  in  an  annular  hollow 
dripping  channel,  R,  and  is   led  away  through  a  tube,  C. 


are  screwed  together,  and  the  lower  vessel  has  suspended 
therein  a  water-bath,  G,  containing  the  alcohol  or  ether, 
upon  which  maybe  placed  a  sieve,  H.  By  the  use  of  this 
arrangement,  "  any  desired  extracts  and  essences  can  he 
prepared  by  means  of  alcohol,  ether,  &c."  In  a  modifi- 
cation, the  upper  cooling  vessel  may  be  formed  as  a  double 
cone,  and  the  cooling  liquid  therefrom  removed  by  means  of 
a  pipe  fioni  the  apex,  and  led  to  a  special  device  for 
regulating  the  level  of  the  liquid  in  the  lower  or  distilling 
vessel.— P..  S. 


Solid  and  Pasty  Substances,  Apparatus  for  Treating  with 
Gases  at  Elevated  Temperatures.  L.  Mond,  Regent's 
Park,  London.     Eng.  Pat.  23,665a,  Dec.  10,  1895. 

The  apparatus  consists  of  an  upright  chamber.  A,  divided 
by  trays  or  partitions,  B  1?',  into  a  number  of  sets  of  super- 
posed compartments.  A',  each  set  consisting  of  a  heating 
compartment,  E,  and  two  reacting  compartments.  Each 
heating  compartment  is  connected  by  a  fine,  E',  having  a 
valve,  f,  to  a  combustion  chamber,  G,  for  gaseous  fuel,  and 
is  provided  with  a  vertical  partition,  so  that  the  said  gases 
must  pass  completely  around  the  compartment  before  pas- 
sing away  through  a  second  flue,  similar  to  and  placed 
behind  F',  to  the  chimney  shaft.  By  means  of  the  valves  J 
each    compartment    may    be    independently  heated.     The 


The  water  for  use  in  the  cooler  is  led  by  a  pipe,  D,  to  the 
interior  of  the  dripping  channel,  and  thence  passes  upwards 
through  an  opening  (nol  shown)  to  the  mass  of  water  above 
the  conical  bottom,  finally  overflowing  through  the  vertical 
outlet  channel,  S,  to  the  cock  E.  This  water  may  be  caught 
in  a  funnel,  E',  and  be  led  to  the  lower  vessel,  thus  acl 
an  automatic  feed  thereto.  For  obtaining  alcohol, 
essences,  extract-,  and  the  like,  the  upper  and  lower  \e--els 
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reacting  compartments  are  chambers  down  which  the  solid 
material  is  caused  to  pass  by  rotary  stirrers  or  scrapers,  J  J', 
of  which  the  stirrers  J,  acting  on  the  trays  B,  tend  to  move 
the  material  from  the  centre  to  the  periphery,  where  it  falls 
through  the  openings  C  to  the  tray  B'  below.  The  stirrers 
J'  on  this  tray  move  the  material  from  the  periphery 
towards  the  centre,  so  that  it  falls  through  the  opening  I  ou 
to  the  next  tray  below.     The  gases   enter  at  P'  and  pass 
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upwards   through  all  the  rencting  compartments,  Bnallj 
■  ing  through  the  mulct   1'-.    The  treated    product  in 
discharged  ihr..<iL.-li  a  pipe,  N,  intoa  conveying  worm,  I 

,  i>tai  les,  rhe  lower  reacting  compartments 
ik. iv  be  cooled  instead  ol  heated, bj  passing  cold  airor 
water  throogh  tin-  branch  pipes  and  valves  M  into  the  com- 
partments  K. — I;,  s. 

H       Steam,  V  tk  i  OJ  II   nMy  Superheating.    [Drying  awl 
rheating.]     W.  Schmidt,   Ballenstedt-on-Harz,  Ger- 
man Empire.    Bng.  Pat  1590,  Jan.  22,  1S9C. 

■  method  consists  in  lirst  letting  the  wet  Mium  pass 
through  u  coil,  wherein  it  is  dried,  or  dried  ami  slightly 
*uih  rheated,    by  the  coolest   portion  of  the  waste  gases  of 

■  ace  whilst  Bowing  in  a  direction  opposite  to  that  of  the 
mill  gases,  ami  then  conducting  the  dried  steam  into  a  -. 
.oil.  wherein  it  is  properh  superheated  by  the  hottest 
portion  of  the  waste  gases  whilst  flowing  in  the  same 
direction.  In  the  apparatus  ileseribed,  the  two  coils  encircle 
■  flue  through  which  the  waste  gases  pass,  the  first  coil 
l>eing  arranged  above  the  second,  and  connected  at  its 
lower  cud  to  the  lower  end  of  the  latter,  so  that  steam  passed 
downward  through  the  first  coil  will  pass  upward  through 
the  second. — It.  A. 


II.-FUEL.  GAS.  AND  LIGHT. 

Supposed  Ontario.     A    McCharles.     Bng.  and 

Mining  .T.  IS.'G.  62,  [22],  .'ill'. 

It  was  at  tirst  supposed  that  a  discovery  of  coal  had  been 
made  in  Ontario.  The  mineral  now  proves  to  be  merely 
"  anthraxolite,"  which  is  of  little  economic  value,  except  for 
use  on  the  spot  as  fuel.  An  analysis  of  the  mineral  given  in 
QoTernment  Report  by  Pro£  Coleman  shows  the  follow- 
ing results  — Hygroscopic  moisture,  2*67  per  cent.: 
volatile  organic  matter.  4 -7s  per  cent.:  fixed  carbon,  55*85 
nt. ;  sulphur  1'06  percent. ;  ash, 36° 5  per  cent.  ;  total, 
100*86  per  cent.  Other  assays  show  varying  amounts  of  ash, 
but  none  less  than  20  per  cent.  The  substance  in  its  unex- 
is  very  Mack  and  lustrous,  and  readily  breaks  up 
by  hand  into  thin  layers  and  small  cubes.  It  burns  well  with 
a  short  reddish  flame  when  started  with  wood,  and  gives  a 
good  heat,  leaving  an  ash  resembling  reddish  sand.  If  the 
draught  is  not  ver\  strong,  the  lumps  buruonly  on  the  outside. 
It  i>  -tated  to  have  been  successfully  used  in  forging  iron. 
The  above  report  refers  to  the  deposit  1 7  miles  west  of 
Sudbury,  and  there  is  now  slated  to  be  another  large 
deposit  of  the  same  material  30  miles  east  of  that  town. 

—A.  W. 

TTiiocyanides    from     Spent     Gas-purifying     Materials. 
V.  Hdlbliusr.      Mitt.   tech.   Gewerbe-Museums    in   Wien, 
2  15—258. 

MutAssr  proposed  (,Ger.  Pat.  28,137,  1882)  to  obtain 
calcium  thiocyanide  by  heating  the  residue,  after  extrac- 
tion of  the  spent  material  with  water  to  remove  the  soluble 
ammonium  salts. — with  lime  and  water  in  closed  yess  - 
at  100  C.  Marasse  believed  that  calcium  terro-cyanide 
and  calcium  sulphide  were  first  formed,  and  that  these  then 
reacted  on  one  auother,  forming  calcium  thiocyanide  and 
iron  sulphide. 

The  author  finds  that  higher  temperatures  are  necessary 
for  the  formation  of  calcium  thiocyanide,  and  that  the 
reaction  is  not  so  simple  as  Marasse  believed.  The  reaction 
is  probably  most  nearly  expressed  by  the  following  equations, 
the  formula  Fe(CN)3  usually  assumed  for  the  cyanide 
present  in  the  residues  in  question  being  adopted  : — 

1 .  3Fe(CX  i:r3S  +  3C'a<  I  =  C...:Fr!  C  X  >   *■  CaS(  >,  +  2Fe<. 
2.  i  -       h  CaO  +  7S  = 

:iCa(CXS  .  -  CaS04  -  FeS. 
According   to    these   equations,   the   proportions   of   the 
blue  and    sulphur    entering    into    reaction    are 
3Fe(CNi;:  ins.  or.  practically,  equal  "weights.     But  in  the 
•  material  the  blue  is  only  about   5   per  cent,  or  less, 
whilst  the  sulphur  is  about  25  per  cent. ;  and  the   excess  of 
sulphur  is  lo-t  as  iron  sulphide.     Some,  at  least,  of  this  loss 


can  be  obviated  by  adding  to  the  spent  materia]  the  * 

blue  ("  llell-blau,"  or   mixture   ol    1':    --   in   blue  and  gyp 
sum),    generally    thrown    uwu\    as   a   waste    product   in  tie- 
preparation  of    Prussian   blue  and  yellow  prussiate    from 
it  purifying  mati 
Attempts  to  obtain  the  cyanide  in  the  more  commercially 
useful   form   of  alkaline   thiocyanide    by  replacing  the   lime 

by  caustic  alkali  (as  suggested  1".  Marasse),  or  by  alkaline 
carbonates,  were  not  successful  enough  to  be  commercially 
valuable.  With  the  caustic  alkali-  the  com  would  be  pro- 
hibitive, and  it  was  also  found  very  difficult  to  filter  off  the 
solution  containing  potassium  sulphides  from  the  residual 
iron  sulphide.  With  alkaline  carbonates  I  potash  was 
used)  heating  for  12  hour-  under  3  atmospheres  pressure 
was  necessary,  and  even  then  about  30  per  cent,  of  the 
blue  remained  unacted  on.  Complete  decomposition  of  the 
blue  could  not  be  effected.  It  is  jusl  possible  that  this 
carbonate  process  might  be  used  in  works  wht-r.  yellow 
pnis-iate  is  made,  the  undecomposed  blue  being  worked  up 
for  the  prussiate. 

Attempts  to  employ  ammonia  led  to  no  results  likely  to 
prove  commercially  applicable.— I,.  T.  T. 

Ethylene  awl  Benzene,  Estimation  of     F.  Haber  and 

11.  i  techelhauser.     Ber.  l-'."'..  29,  -'     ■ 

See  under  XXIII.,  page  67. 

I     '///<  ne  Regulations  in  Paris.     J.  Gas  Lighting,  Dec.  ;_', 
1896,  1230. 

See  under  Trade  Rep.,  page  73. 

PATENTS. 

[Illuminating  G(i».]  Production  if  Gases  from  Hydro- 
carbon Oils,  Impts.  in  the.  K.  E.  Middleton,  London. 
Eng.  Pat.  15,254,  Aug.  14,  1895. 

Tue  oils  are  placed  in  a  closed  vessel,  which  contains 
carbons  suitable  for  producing  one  or  more  electric  arcs  on 
sending  a  current  through.  The  oils  are  thereby  vaporised  : 
they  are  then  washed,  and  led  to  a  gas-holder.  Thi 
may  be  mixed  with  ordinary  coal-gas  or  other  gases.  The 
residuum  of  the  oils  may  be  used  as  fuel. — R.  S. 

Product*  of  Combustion,  A  New  or  Improved  Appumt  <>■ 
[Combination  irith  Tiro  Gas-meters']  for  Estimating  the 

Carbonic   Acid    or    other    Constituents    in    Gases    or. 
G.  Craig,  Cumnock,  Ayrshire,  N.B.     En<-.  Pat.  2i 
Xov.  22,  1895. 

See  under  XXIII.,  page  65. 

Earth  Metals,  Impts.  in   the  Manufacture    or   Produi 
Electrolytically  of  Coatings  composed  of  Oxides  of  the. 

\  Mantles'      K.  Lanchans,  Berlin.  Germanv.      Entr.  Pat. 
23,137,  Dec.  3,  1895. 

In  this  process  an  electrolytic  coating  of  a  hydroxide  of 
the  earth  metals  is  formed  on  a  conducting  foundation,  and 
bsequently  converted  into  the  oxide  by  calcination. 
The  deposition  is  preferably  effected  in  a  cylindrical  vessel 
containing  a  diaphragm  forming  or  being  lined  with  an 
insoluble  electrode,  within  which  is  a  saturated  solution 
formed  by  dissolving  in  a  concentrated  solution  of  a  neutral 
earth  salt,  such  as  the  sulphate  or  nitrate,  earthy  hyd  tes 
precipitated  in  the  cold,  and  well  washed,  while  between 
the  diaphrasm  and  the  outer  vessel  is  a  solution  of  the 
bydrated  oxide  or  carbonate  of  the  same  'earth  metal  A 
thin  platinum  cylinder  forms  the  ancde,  and  the  cathode 
is  the  body  to  be  coated — say,  an  incandescent  mantle 
formed  of  a  gauze  cone  of  platinum,  gold,  carbon,  or  other 
suitable  conductor.  When  sufficiently  coated,  the  mantle 
is  removed  from  the  bath,  washed,  dried  in  air  free  from 
carbonic  acid,  and  calcined  by  gradually  raising  the  tempe- 
rature. The  minimum  current  density  per  square  centi- 
metre for  20  per  cent,  solutions  of  the  salts  of  zirconium 
and  thorium  is  166  amperes,  of  yttrium  1  ■  25  amperes,  and 
of  alnmininm  0*75  ampere,  but  double  this  current  de: 
is  preferably  employed.  To  render  the  deposit  less  dense, 
the  solution  of  the  basic  salt  may  be  prepared  by  adding 
ammonia  to  the  aqueous  solution  of  the  neutral  salt 
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vdroxide  which  separates  out  is  redissolvea  ;  and  tins 

ntiiiued   as   lon_  utioo   occurs.     Instead   of 

-     derivatives,  such  as  amines  and  the  like,  as 

issium  hydroxides,  may  be  used.  Where 

k  coating  is  required,  an  alcoholic  solution  of  the  basic 

.  ,    —say,  nitrate  of  thorium— is  preferably  employed, 

function  with  an  alcoholic  solution  of  ammonia.     To 

racking,  the  foundation  may  be  covered  with  a 

or  winding  of  combustible  fibres,  such  as  cotton, 

r  the  like,  which  will  be  destroyed  during  calcination, 

g  the  oxide  coating  porous;  or  the  hydroxide  deposit 

converted,  previous   to  calcining,  into  organic  or 

..   -  preferably  the  latter,  which  will  yield  oxides 

ting. — G.  H.  B. 

/  Oxides,   Impts.  in  the  Manufacture  or   Production 
trolgticallyoj  I  omposedqf.     [Incan 

Mantles.']     B.  Langhans,  Berlin,  Germany.     Eng.  Pat. 
6,  Dec.  SI,  1895. 

The  mantle  constructed  of  an  electro-conductive  material, 

as   platinum,  gold,  or  carbon,  forms  the  cathode  in  a 

composed  of  a  dilute  solution  of,  say,  3  per  cent,  of  an 

iy  hydroxide,  soluble  in  water,  such  as  thorium.     An 

able  anode  is  employed,  and   the    current   density  is 

■  3    amperes    per    lt'O  sq.   cm.     Direction-   are  given 

the  preparation  of  the  hydroxides  of  thorium,  and  in 

term    earthy   hydroxide   are   included   the    hydroxides 

and  the  oxides 'of  both  the   earth  metals  proper  and  the 

earth   alkali    metals.      When    the    mantle    is    sufficiently 

impregoated,  it  is  removed  from  the  bath  and  calcined,  and 

in  order  to  prevent  the  coating  cracking  during  calcination, 

to  render  it  porous,  there  is  dissolved  in  the  hath  an 

game  base  or  alkaloid,  which  will  be  deposited  jointly  with 

hydroxides  of  the  earth  metal  on  the  negative  electrode, 

be  subsequently  destroyed  on  the  mantle  being  calcined. 

I:. -u-ad  of  dissolving  opium,  morphine,  bases  ofthe  veratrine 

--.   &c.,  in   the  bath,  the  mantle  may  be   covered  with 

combustible  fibres  previous  to  electrolysing,  as  in  Eng.  Pat. 

!  >9.j  (see    previous   abstract)  ;  or    the    hydroxide 

deposited  may  be  transformed  before  drying  and  calcining 

I  capable  of  parting  with  its  acid  under  the  action 

.-—  G.  H.  B. 

nbustible;  Impts.  in  the  Manufacture  of.  [Use  of 
Refuse."]  L.  Denayrouze,  Neuilly  (Seine),  France. 
Eng.  Pat.  23,856,  Dee.  12,  1895. 

ltndricxl  vessel  or  retort  is  used  for  making  com- 
mas by  the  distillation  of  waste  material,  such  as 
Itty  matter-,  residue-  from  petroleum  distillation, 
_    matters,  fieces,  &c. — L.  T.  T. 

/      ..../.  0.1/'   Lamp  for  r/o    Combustitn   of  Paraffin    Oil 
and   other    Liquids.     A    M.  (lark,  London.     Erom   A. 
iberg,  M.  Wendorf,  and    S.  Henlcin,  Frankfort-on- 
[aine.     Eng.  Fat.  23,863,  Dec.  12,  . 

The  reservoir  of  the  lamp  consists  of  two  chambers,  the 

inner  one  containing  benzoline,  and  the  outer  one,  which 

y  surround-  the  inner  chamber,  containing  paraffin 

Air  und.r  pressure  can  be  supplied  to  both  chambers 

an  india-rubber  ball  (situated  in  the  hollow  ba-e  of 

1  is  inflated  as  often  as  required  by  means  of 

mpressible  india-rubber  bulb  situated  on  the  outside  of 

the  lamp.     The  vaporising  chamber  to  which  the  paraffin 

-  rai-ed  from  the  reservoir  by  moans  of  the  compress    1 

ituated  within  the  burner  mouth-piece  and  the  mantle 

support,  and  by  leading  the  vapour  produced  down  a  small 

which  is  bent  upwards  at   its  lower  extremity,  the  up- 

I  ru-h  of  gas  induces  an  indraught  of  air  through  holes 

-   burner-tube,  in   the    usual 

way.     The  u  ixture  md  air  then   burns  at   the 

burner  mouth-piece,  which  is  provided  with  a  conical  cap  of 

-ual. 

!!•   benzol  •   lo  -tart  the  lamp.    Air  from 

india-rubber  ball  is  saturated  with  the  benzoline,  ascends 

lya  small  pipe  to  r  mouth-piece,  and  i-   there 

allowed  to  burn  lon_'  so  far  heat  the  vaporising 

imber  that  the  pnrafl  give  a  regular  supply  ol 


By  turning  a  two-way  cock,  the  paraffin  vapour  reaches  the 
burner  just  before  the  air  saturated  with  benzoline,  is  turned 
off,  so  that  the  benzoline  flame  ignites  the  paraffin  vapour, 
and,  on  the  other  hand,  when  extinguishing  the  lump,  the 
benzoline  conduit  remains  open  for  a  brief  interval  after  the 
closing  of  the  paraffin  conduit,  so  that  the  piraffin  vapour 
generated  after  the  stoppage  of  the  paraffin  oil  supply,  may 
be  consumed.  To  facilitate  the  use  of  the  two-way  cock,  a 
pointer  is  fastened  to  its  outer  end  at  right  angle-  to  its 
length  and  moves  over  a  graduated  scale. — H.  B. 

Incandescent    Gas   Lighting,    Impts.    in    the    Preparation 

and  Production  of  Bodies  ['•  Lncium "]  for  Use  in 
what  is  known  us.  P.  Barriere,  Paris.  Eng.  Pat.  24,003, 
Dec.  14,  189a. 

The  patentee  claims  to  have  discovered  in  monazite  sand  a 
new  body  which  he  calls  "  Lucrum,*'  to  be  used  in  making 
mantles.  The  sand  is  fused  with  sodium  carbonate  to 
convert  the  metallic  oxides  into  insoluble  carbonates,  lixi- 
viated with  water,  the  insoluble  matter  slowly  calcined  with 
sulphuric  acid,  the  sulphates  dissolved  in  cold  water  and 
precipitated  by  ammonia.  The  hydrates  are  dissolved  in 
HC1,  the  solution  neutralised,  and  precipitated  with  oxalic 
acid.  The  precipitated  oxalates  are  treated  with  sulphuric 
acid,  of  which  the  excess  is  expelled,  the  sulphates  are 
dissolved  in  cold  water  and  again  precipitated  by  ammonia. 
The  gelatinous  precipitate  is  filtered  off,  washed,  and 
dissolved  with  sulphuric  acid,  the  solution  being  allowed  to 
stand  from  five  to  six  hours,  after  addition  of  saturated 
sodium  sulphate  solution  to  precipitate  Ce,  La,  and  Di. 
After  filtering,  the  solution  is  again  precipitated  by  ammonia 
and  the  precipitate  converted  into  sulphate,  when  the 
thorium  is  precipitated  by  potassium  sulphate.  The  solution 
is  filtered,  and  the  "  Imcium  "  precipitated  by  heating  to 
boiling  after  adding  concentrated  sodium  hyposulphite 
(thiosulphate)  solution.  The  precipitate  is  washed,  dis 
solved  in  hydrochloric  acid,  and  the  new  body  precipitated 
by  means  of  ammonia,  filtered  off,  and  washed.  It  is  then 
converted  into  nitrate  and  mixed  with  some  nitrate  of 
zinc  solution.  The  patentee  claims  for  use  in  incandescent 
gas  lighting  the  new  body,  either  alone  or  in  combination 
with  oxide  of  zinc  or  other  body  "  capable  of  imparting 
power  of  radiation,"  and  also  claims  the  above-described 
process  of  purification  of  the  body.  (See  Cheni.  News, 
74,  212,  259,  and  269.)— H.  B. 

Charging  Air  with  Combustible  Matter  [Carburetting  Air"] 
and  applying  it  for  Illuminating,  Impts.  in  the  Method 
of  and  Apparatus  for.  L.  Denayrouze,  Xeuillv,  France. 
Eng.  Pat.  24,381,  Dec.  19,  1895. " 

Air  under  a  pressure  represented  by  30  to  40  ins.  of  water 
is  sent  through  the  maius  and  mixed,  at  the  burner  itself. 
with  («)  a  volatile  liquid  hydrocarbon.  (6)  a  solid  hydro- 
carbon, or  (r)  combustible  dust. 

(a.)  The  liquid  is  withdrawn  by  the  outlet  of  the  air 
passing  over  the  outlet  of  a  tube  leading  from  the  liquid 
receiver  beneath  the  burner,  and  the  spray  and  air  are 
mixed  by  a  fan  before  passing  to  the  burner.  (6.)  The 
solid,  such  as  naphthalene,  is  contained  in  a  receptacle  above 
the  burner,  and  the  air  blown  over  its  surface.  The  mixture 
passes  to  a  chamber  containing  a  rotating  fan,  where  it  is 
mixed  with  more  air,  and  thence  passes  to  the  burner,  (e.) 
The  powder  receptacle  has  a  small  feed  roller  at  the  bottom, 
which  delivers  a  small  regular  quantity  of  powder,  which  is 
driven  by  the  air  jet  to  the  mixing  chamber  and  thence  to 
the  burner. —  U.  S. 

Mantles  tor  Incandescence  Gas  Lii/hting,  Impts.  in.    A.  and 
W.  S.  Taylor.  Glasgow.     Eng.  Pat.  24,505,  Dec.  21.  1895. 

Tiif.  cotton  mantle  is  washed  in  dilute  solution  of  nitric  acid 
or  ammonium  nitrate  and  then  immersed  in  a  "  strong  solu- 
tion in  '  water  of  oxide,' nitrate,  or  sulphate  of  aluminium, 
ammonium  bichromate,  and  ziuc  nitrate,"  in  the  proportion 
of  about  70,  20,  and  10  per  cent,  respectively.  The  alu- 
minium -alt-  ma)  be  replaced  by  beryllium  salts,  the 
bichromate  by  titanium  salts,  and  the  zinc  nitrate  by 
manganese  nitrate.  The  mantle  may  then  be  dusted  over 
with  powdered  -ulphur  or  gunpowder  and  burned — H.  B. 
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dies  fur  Incandescent   Lamps  [Rhodium  Oxi'i/i    . 

on     t<i    he     usul     in     tin     Mtiu. 
G.  Lowenberg,  Berlin.     Eng.  Pat.  21,21 

K  i  lantles  the  introduction  of  a  little  "oxide 

reduction  of  tbe  amounl 
i   required.    Thus  a  mantle  containing  thoria,  98' £ 
cent. ;  and  "  oxidi  of  rhodium,"  0*2 
cent.,  emits  as  much  composed  of  thi 

B8  pel  cent.,  and  ceria,  2  per  cent.     The  claim  is  foi  a  i 

containing  oxides  of  thoi  and  "one 

■     "t  the  oxides  of  tl old  group,   as   palladium, 

■mium,  ruthenium,  i  ind  the  like." 

—II.  B 

tscent    i  ■    -   or   Oil   Lighting 

.  Impis.  in.    N.  r.  M  Uampstead. 

f).  Little,  Melbourne,   Australia.     Eng.    Pat.  1521, 

.- 

Axy  earths,  minerals,  &c,  capable  of  incandescing  undei 
'i   of  heat    are   to  be   brought    into  minute  sub- 
division  and    then    incorporated   with   tbe    substance    of 
glass  chimneys,  soas  to  become  incandescent  when 

1  by  an  ordinary  oil  lamp  or  burner. — II.  li. 

Lamps  for  Bunting  Hydrocarbon  Oil  or  Spirit,  Impts. in 
nnected   with.      R.    Iviesow,    London.      From    A. 
sow,  Berlin.     Eng.  Pat.  1507,  Jan,  21,  It 

rder  to  avert  the   danger  of  the  accumulation  in   the 

-  rvoir  of  an   explosive   vapour  which   might    be 
ted  by  the  tlaruc  of  the  lamp,  the  patentee  traps  "tr  tbe 
.r    by   employing   a~    a    n  for    the   wick   a 

ending    tube,  which    at    its  upper   etui    is    hermetically 
I    iuto   the    reserroii    collar   into  which   the    burn* 
red.     The  tube  passes  downwards   to  within  a  short 
ace  of  the  bottom  of  the  reservoir,  where  it  is  spread 
D  the  form  of  an  inverted  saucer,  to  meet  the  walls  or 
Om  of   tbe  reservoir.     The    tubular  wick    chamber   thus 
ed   is  provided  at  its  lowest   part  with   holes  which 
n   tbe  oil  to  flow  into  it  from  the  reservoir;  as  these 
-  are  always  sealed  by  the  oil    in  the  lamp,  no  vapours 
outside   reservoir  can  pass   into  the  tube  and  so 
h    the   burner.      The   supply    of  air   to    the    reservoir, 
to    permit   the  proper  flow  of  oil    to   the    wick. 
•  through  a  hole  in  the  tiller-cap,  and  to  prevent  the 
■w  of  the  oil  in  the  event  of  the  lamp  being  upset,  the 
s  formed  like  a  cylindrical  box  divided  into  two  com- 
ments communicating  with  each  other,  with  the  outside 
air,  and  with  the  reservoir  by  means  of  minute  apertures. 

— H.  B. 

lining  Light  [Liquid  or  Gaseous  Hydrocarbon  Lumps'], 
Impts.  in  Means  for.  E.  Tatham,  Lewisham  Hill.  Kng. 
Tat.  14,009,  June  24,  1896. 

-:-rs  in  supplying  oxygen  under  pressure  at  the  point 
the  hydrocarbon  is  to  be  ignited  and  burned.  Tin.  e 
is  are  shown:  (a)  where  ordinary  paraffin  or  like  oil  is  used, 
■  here  a  heavy  liquid  hydrocarbon  is  u-ed,  and  (c)  whi  re 
mployed.  The  flame  in  each  case  may  impinge 
I  a  pencil,  pencils,  or  a  plate  of  refractory  incandescent 
rial.     In  a  the  oil  is  drawn  up  by  a  wick,  in   b  by 

the  oxygen  used  with  a  sprayer  nozzle.     In  the  case  of   u. 

the  wick  tubes  are  cooled  by  water,  and  a  water-circulating 

arrangement  is  shown  and  described. — R.  S. 


Appliances  for  increasing  the  IRuminaiing  Power  of, 
under  Combustion.  1!.  Lavender  and  \V.  Tiee.  both  oi 
London.     Eng.  Pat.  5386,  March  10,  1896. 

Thesk  consist  in  placing  just  over  or  on  the  burner  a  disc 
ip  (or  both)  of  metal  or  other  suitable  material  in  such 
rition  as    to  direct   the    current    of  air    into  the  blue 

portion  at  the  base  of  the  flame.     With  Argand  burners  an 

inner  disc   is  used,  and  also  an  outer  case  turned   inwards. 

so  that  the  inner  air  column  is  diverted  against  the  inner 
ice  of  the  blue  zone,  the  outer  air  column  against  the 

outer  surface  of  the  same  zone. — L.  T.  T. 


Mr  Cu  I    iVi  v>   Systi  m  oj       \ ,  P<  ._••  ol 

tigney,  Pat,  i  1,21  I 

claim  itional  Convention,  April  13, 

i-  ol  an  air  carburettei  intended  foi 
hydrocarh  in  gas  eng  m  a,  i  ai  li  consisl 

tially  of  |  diaphragms  dip] 

constant  depth    in    the  liquid  hydrocarbon,  and  tl 
round,  or  ovi  i   w  hich  the  retted  is  ca   - 

pass.     The  diaphragms  maybe  cylii 

ide  ol   such  materials  a 
wrapped    upon     wire    cloth,    ramie,    Bilk,    cotton,    tan 

ound  b 1.  Mr  fabrics. 

-  '    - 

l  •      /  Manufacture  of,  and  in  Appa 

for.    R.  P.  Pictet,  Geneva.   Eng.  Pat.  18,207,  A 
l  806. 

Manx  of  the  impurities  present  in  acetylene  made 
calcium  carbide  are  due  to  the  rise  of  temperature  pro  I 
by  the  violei  t  reaction  which  takes  place  when  ti 

comes  in  ■  ■■    h  the  water,  s •  ol  the  acetylene 

partially  decomposed.    The  presence  of  air  in  the  ac  ■. 
is  also  pr. 

The  patentee  proposes  to  keep  the  water  used  for 
posingthi  it  a  temperature  of  about  20  C 

of  —  15   '  .  and   4  60   ('.  must  not  be  exceeded)  bj  mi 
of  a  water  jacket   outside,  and  coils  for  circulati 
brine,  &c.   at  any  suitable   temperature   inside   the 
containing  the  said  water,     a  large  I  oik  of  water  is 
The  carbidi  i  E  calcium  is  employed  in  small  pieces,  and  is 
so  fed  into  the  water  by  means  of  hoppers  or  otherwise, 
that  the  adhering  film  of  air  is  detached  by  the  watei 
can  escape  bj  the  hopper)  before  the  carbide  falls 
enclosed  portion  of  the  water  vessel. — L.  T.  T. 

Acetylene,  Inijits.  in  the  Purification  of,  and  in  Appari 
therefor.   R.  P.  Pictet,  Geneva.  Eng.  Pat.  18,208,  Aug     : 

- 

Acetylene   made    from    calcium    carbide    contains 
or    less  following   impurities:  ammonia,   bydl 

sulphuretted,  arseniurettcd,  and  carburetted  hydrogen 
carbonic   oxide.      These   are   the   cause  of  the   acetj 
attacking  copper  and  other  metals  and  forming  compi 
which  are  dangerous  and  sometimes   detonating,  and 
also  render  the  acetylene  flame  less  luminous.     The  pres 
process   for  removing    the  detrimental   impurities   Co 
in:  (1)  Bubbling  the  gas  through  a  concentrati 
calcium  chloride  cooled  to  a  temperature  betwi 
and  -  4o:  C.      (2~)    Passing   the  gas   through    40  per 
sulphuric  arid  at  a  temperature  between  -  -2o    and  —  60 
(3)  Washing  the  gas  with  a   solution  of  lead  salts 
ordinary  temperature.     (4)  Drying  the  gas  over  chlorid 
calcium.     ''As  is  well   known  chemical   reactions  em, 
cease  at   low  temperatures  and  there  is  a  selective  order  in 
which  the  reactions  progressively  diminish."     The  low  tem- 
peratures are  employed   to  prevent  the  action  of  the  rea. 
on  the  acetylene  itself,  and  are  chosen  so  as  to  utilise 
modifying  action  of  temperature  on   the  reactions,     other 
reagents  ma \  also  be  used.     They  are  placed   in    vessi 
arranged  as  to  allow  of  suitable  cooliDg. — L.  T.  T. 

Heating  th,  Air  to  he  burned  in   Lump.-:,  Contrivi 
Conci  ntrie  Chimneys.]     II.  Niemeyer,  (  tassel,  I  i  i 
Eng.  Pat  20,553,  Sept.  17,  1896. 

The  lamps  are  provided  with  a  concentric  arrangement 
chiun.  iv  or   partly   of  glass,  so   that  the   air  for 

combustion  passes  first  upwards  from  the  outer  air,  then 
downwards  through  an  annular  channel,  and  lastly  upwards 
in  the  central  or  combustion  chamber.  By  this  arrange- 
ment the  air  supply  is  heated  before  use.  The  anioun* 
air  can  be  regulated  by  the  vertical  adjustment  of  the 
glasses  to  each  other  by  means  of  a  screw. —  R.  S. 

Calcium  Carbide  or  Analogous  Compounds,  Impts.  in 
relating  to,  mid  tin    Treatment  of  the  same   to  form  a 
Uniform  Composition.    Tablets.]    J.  A.  Deutber.  ] 
S  A.     Eng.  Pat.  20,598,  Sept  17,  1996. 
In  practical  operation  it  is  found,  that  the  product  resulting 
from  the  processes  now  used  to  produce  calcium  carbide  is 
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not  uniform,  ;mJ  therefore  not  capable  of  yielding  the 
same  determined  amount  of  gas.  Iu  the  present  invention 
Icium  carbide  is  pulverised  and  thoroughly  mixed. 
It  is  thou  treated  with  :i  Winding  material,  which  may  be 
either  a  solid  or  a  liquid,  ami  compressed  into  tablets  of  a 
certain  that  each  tablet   represents  bj    decom- 

position a  definite  amount  of  gas. — D.  B. 

Carbide  of  Calcium  [Protective  Coaling'],  An  Improved 
/■■  ess  f  thi  Treatment  of.  M.  P.  B.  Letang,  Paris. 
Eng.  Pat  21,572,  Sept.  29, 

i,,  pre-  im  carbide  from  the   influence  of  moisture 

or  of  steam,  and  to  dissolve  the  lime  (resulting  from  the 
decomposition  of  :he  carbide)  or  to  render  the  same  at  least 
"  liquid  "  ami  thereby  to  promote  its  automatic  elimination, 
it  is  proposed  to  cover  the  pieces  of  carbide  with  a  coating 
consisting  of  55  parts  of  glucose.  5  parts  of  petroleum,  and 
4  i  part-  of  e. .lb.. 'Kite  of  lime  in  powder,  or  similar  and 
effective  materials. — D.  B. 

ne  Cas,  Improved  Apparatus  for  the  Automatic 
Production  <4'.  R.  Haddan,  London."  Eng.  Pat.  23,812, 
i  tat.  26,  1896. 
In  this  apparatus  for  the  production  of  acetylene,  the 
crushed  calcium  carbide  falls  iu  small  portions  into  a  vessel 
of  water,  this  fall  being  regulated  by  the  rising  and  falling 
of  the  bell  of  the  gas  holder,  by  means  of  a  rod  which 
carries  two  cross  rods  actuating  a  lever  which  operates  a 
spring  valve  in  the  bottom  of  the  receiver  containing  the 
crushed  carbide. — L.  T.  T. 


ILL-DESTRUCTIVE  DISTILLATION, 
TAE  PRODUCTS.  Etc. 

Mesitylene  from  Acetone.      V.Meyer  and  W.  Molz.     Ber. 

1896,  29,  2831—2833. 
1.  lias  recently  been  shown  by  Meyer  and  Pavia  that 
trialkylbenzenes  containing  the  substituents  in  symmetrical 
position,  take  up  two  acetyl  residues  when  subjected  to  the 
FriedeH  raft-  reaction  (acetylation  in  presence  of  aluminium 
chloride),  whilst  benzene  and  its  alkyl  homologues  only 
take  up  one  acetyl   residue  when   similarly  treated.      This 

nation  affords  a  means  of  ascertaining  the  constitution 
of  hydrocarbons  when  only  small  quantities  of  material  are 
at  disposal.  The  authors  have  used  it  for  the  purpose  of 
solving   the   peuding   question   as   to    the    constitution    of 

tylene  obtained  from  pure  acetone,  and  confirm  their 
former  statement  that  tins  ''mesitylene"  is  symmetrical 
trimethylbenzeue.  Tbey  also  disprove  the  presence  of 
hemellitene  in  mesitylene  prepared  from  pure  acetone,  as 
suggested  by  Hantzsch. — D.  B. 

Naphthas  {Natural),  Heart/,  and  /heir  Treatment.  W. 
Charitschkow.  ('hern.  Rev.  Fett-  u.  Harz-Ind.  3  267 — 
269,  286— 287. 

Labge   quantities   of.    heavy    natural   naphthas    ("goudron 

naphta")  are  found  in  the  North  and  South  Caucasus.     As 

a  tule  they  are  rich  in  bituminous  matter,  besides  containing 

urge    proportion    of   heavy    liquid    hydrocarbons.       The 

niip'.e    analysed    by    the    author    consisted  of  85-06    C, 

10'54     II.    4::n    0,    and    001    per    cent,    of    ash.       In 

physical  properties,  samples  from  this  region  agree  pretty 

closely,  the  sp.  gr.  ranging  from  0-952 to  0-960;  viscosity, 

;  8  minutes  C. ;  flashing  point,  135   to 

200   C.     Very  little  paraffin  is  present. 

From  the  fart  that  the  springs  are  traceable  to  consider- 
depths— 60  to  200  fathoms— it  is  believed  that  we  have 
in  these  naphthas  a  separate   variety  of  fluid  bitumen,  and 
not  an  oxidation  product  of  the  ordinary  right  naphthas. 

At  G<  of  heavy  naphtha  is  worked,  the  refined 

products  comprising   a  solar  oil  (sp.  gr.  0-88),  a  valuable 

0-960;  viscosity, 900  seconds  (Engler) 

I    j,  and  various  lubricating  oils ;   and  the  solid  pitch 

residuum    (sp.    gr.     1-01— 1-08)    is     used    for    manifold 

purposes. 

The  chief  difficult}  in  the  manipulation  of  this  naphtha  is 
caused  by  its  considerable  hygroscopicity,  by  the  difficulty  of 


separating  water  from  it,  as  well  as  mechanical  impurities  in 
suspension.  At  Geran  the  crude  oil  is  warmed  by  the  con- 
denser coil  from  the  stills  to  remove  part  of  the  water,  the 
remainder  being  driven  off  by  heating  to  100°— 110°  C.  for 
48  hours  in  the  still.  Ostrejko's  steaming  apparatus  (this 
Journal,  1896,  26)  should  be  useful  for  this  class  of  oils. 

In  testing  such  oils  in  the  laboratory,  freedom  from  water 
and  solid  impurities  is  au  essential  preliminary,  and  this  the 
author  secures  by  dilution  with  an  equal  quantity  of 
petroleum  spirit  (free  from  water  and  completely  volatile 
below  100°  C).  After  48  hours'  contact,  the  water  and  solids 
are  removed  by  filtration  through  cotton  wool  or  a  dry  filter, 
and  the  solvent  driven  off  at  100°  C.  This  process  is  also 
considered  highly  suitable  for  the  refinery,  the  diluent  being 
recoverable,  as  well  as  for  examining  all  heavy  petroleum 
products  ;  the  flashing-point  remains  unaffected,  provided 
the  petroleum  spirit  is  sufficiently  pure. 

When  some  only  of  the  physical  properties  are  to  be 
ascertained,  the  operation  may  be  shortened,  the  water 
being  driven  off — for  flashing-point  determinations — by 
heat  at  1103  to  120°  C.  in  the  Peusky-Martens  cup. 
Specific  gravity  may  be  found  after  solution  in  a  lighter  oil 
of  known  density,  or  by  direct  measurement  at  a  temperature 
of  50°  C,  at  which  the  naphtha  is  sufficiently  fluid  to  allow 
the  instrument  to  sink  freely. 

Regarding  the  question  of  fractional-distillation  testing, 
the  author  is  not  in  accord  with  Wischin  as  to  the  necessity 
for  assimilating  laboratory  practice  to  that  of  the  refinery, 
the  objects  in  view  being  different.  Instead  of  the  process  of 
measuring  off  the  distillate  by  a  pipette,  which  is  difficult 
when  steam  distillation  is  performed,  he  prefers  to  provide 
the  still  with  a  float  and  index,  thus  allowing  the  volume  to 
be  read  off  direct.  It  is  advisable  to  terminate  the  operation 
as  soon  as  the  residue  has  become  solid  and  of  a  density 
greater  than  1,  and  as  many  equal  volumes  of  fractions  as 
possible  should  be  obtained. — C.  S. 

Wood,  Treatment  of,  with  Antiseptics  prepared  from 
Petroleum.  A.  W.  Adiasiewietseh.  Trudy,  bak.  otd. 
imp.  russk.  Tech.  obschtsch.  1896,  H,  243. 

See  under  IX.,  page  45. 

PATENTS. 

Petroleum,  Crude,  and  Analogous  Oils  ;  Impts.  in  and 
Apparatus  for  Refining,  by  means  of  Fuming  Sulphuric 
Acid.  J.  Y.  Johnson,  London.  From  "The  Badische 
Anilin  und  Soda  Fahrik,"  Ludwigshafen.  Eng.  Pat. 
23,436,  Dec.  6, 1895. 

Recently  unsuccessful  attempts  have  been  made  to  use 
fuming  sulphuric  acid  for  the  purification  of  petroleum. 
One  cause  of  failure  is  due,  with  some  oils,  to  the  difficulty 
of  securing  an  intimate  admixture  with  the  oil,  of  the 
fumiDg  sulphuric  acid,  as  the  latter,  immediately  after 
contact,  rapidly  forms  pitch-like  bodies  possessing  an 
inner  nucleus  of  unaltered  acid,  which  either  takes  no 
part  in  the  purification,  or  only  acts  after  prolonged 
agitation.  The  principle  of  the  process  for  overcoming 
tliis  difficulty  consists  in  mixing  in  the  fuming  sulphuric 
acid  at  the  point  of  contact  of  streams  of  the  crude  oil  (or 
streams  of  air  and  oil),  the  streams  possessing  a  different 
velocity,  so  that  considerable  friction  occurs,  whereby  the 
acid  is  in  a  sense  "  rubbed  or  ground  "  into  a  fine  state  of 
division  and  becomes  most  intimately  admixed  with  the 
entire  body  of  the  oil.  Another  cause  of  failure  is  the  fact 
that  when  treating  some  crude  oils,  especially  the  heavier 
fractions,  with  sulphuric  anhydride,  besides  the  ordinary 
pitch-like  compound,  which  separates  out,  other  similar 
combinations  are  formed  iu  some  cases,  which  do  not 
separate  from  the  oil.  On  washing  such  oils  in  the  usual 
way  with  water  and  alkali,  the  impurities  are  regenerated 
and  impart  a  dark  colour  and  objectionable  odour  to  the 
product.  The  said  combinations  can  by  this  invention  be 
readily  removed  by  treatment  of  the  oil  with  a  small  per- 
centage of  ordinary  concentrated  sulphuric  acid.  The  refined 
oil  obtained  by  working  according  to  this  invention  is  said  to 
be  lighter  in  colour  than  that  obtained  when  using  either 
concentrated  sulphuric  acid  aione,  or  sulphuric  anhydride 
alone,  and  on  exposure  to  light  it  continuously  becomes 
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lighter  in  colour,  whilst  the  product  purified  with  ordinary 
.  onoentrated  acid  alone,  bleaches  a  little  at  first,  but  after- 
vulr.i  ,  -  .1  \  llow   colour.    The  loss  of  oil  is  also 

said  to  !»'  less.  About  lmlf  tlir  quantity  of  acid  hitherto 
employed  is  used,  Sulphuric  acid  containing  the  follow- 
ing percentages  of  anhydride  <>r  SOj  have  been  found  to 
give  n  : -Willi  benzene  80  to  60  per  cent,  of 

with  petroleum  10  to  20  per  cent.,  with  lubricating  oil 
at.,  and  with  vaseline  25  to  SO  per  root,  of 
D.  B 

V.  Distillery]for  Measuring  Spirits  and  Distillates, 

Iwtpts.  in.     C.  F.   Chapp,   Basse    Terre,   Guadeloupe. 
19,  Dec.  12, 


See  under  [.,  payi 
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IV.-COLOURING  MATTERS  AND  DYES. 

P  ,nt  Blue  Dytsluffs,  Researches  on.  Part  I.  Deriva- 
tives "/  Benzylsultone,  Benzulsultame,  and  Benzalsul- 
time.    F.Fritsch.     Ber.  1896,  29,2290— 2301. 

The  constitution  of  the  leuco-sulphonic  acids  of  the  Patent 
Blue  dye-tuffs  is  probably - 


M  11..  CI.  Ml..  Jtc)  BO— 
HSO 


n 


-CH:(I    11     Nl; 
-SO.H 


idence  in  support  of  this,  in  regard  to  the  positions 
ipied  by  the  sulphouic  acid  groups,  may  be  adduced  the 
with  which  n-hydroxy-  and  alkoxy-tetra-alkyldi- 
amidotriphenylmethane  compounds  are  sulphonated  at  the 
ordinary  temperature,  as  compared  with,  for  instance, 
(etramethyldiamidodiphenylmethane,  for  the  snlphonation 
of  which  with  monohydrated  sulplmrie  acid,  a  temperature 
of  lie  C.  is  required.  from  this  it  would  appear,  first, 
that  the  entrance  of  a  sulphonic  acid  group  into  the  mole- 
cule of  the  leuco-base  of  a  Patent  Blue  dyestuff,  is  favour- 
ably influenced  by  the  presence  in  the  molecule  of  a 
bydroxyl-  or  alkoxyl  group,  and,  secondly,  that  the  hy- 
droxybenzene  residue  is  itself  attacked  by  the  sulphuric 
acid  in  preference  to  the  aniline  residues.  Such  being  the 
,  it  follows,  according  to  the  law  of  substitution,  that 
the  ortho-  and  para-positions  relative  to  the  hydroxyl-  or 
alkoxyl  group  are  those  which  arc  taken  up  by  the 
sulphonic  acid  groups. 

The  circumstance  that  the  dvestuffs  of  the  Patent  Blue 
possess  a  green-blue  or  blue  colour  may  be  explained 
by  assuming  that  the  sulphonic  acid  group,  which  is  in  the 
position  ortho  to  the  central  carbon  atom,  has  a  potent 
colouring  influence.  Thus,  blue  dvestuffs  are  formed  by 
condensing  t<  traniethyldiamidodiphenylcarbiiiol  with  (1) 
»i-amidobenzene  sulphonic  acid  (tier.  Pat.  65,017)  and  sub- 
sequenth  eliminating  the  amido-gioup  and  oxidising,  and 
with  (2)  m-toluenesulphonic  acid  (Ger.  Pat.  80,982),  and 
oxidising  the  resulting  product. 

As  the  blue  colour  of  the  aqueous  solutions  of  the  dye- 
stutt's  in  question  is  not  affected  by  caustic  soda  in  the  cold. 
or  by  sodium  carbonate  or  ammonia  at  the  boil,  it  is 
probable  that  the  sulphouic  acid  group  is  in  the  molecule 
in  the  condition  of  an  anhydride  of  the  type — 

C6H4.XR.. 

/ 

C    ,  CI  1  .  N 1! ..  v.  ,  C=C„H,=NB , 

C6H(<  U  or     CUY  | 

X  St  >;  /  \  SO; (  I 

The  tirst  of  these  formula'  being  considered  the  more 
probable,  attempts  are  being  made  to  prepare  the  dvestuffs 
from  the  anhydrides — 
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or  their  deriyatives. —  E.  P>. 


Cutch,  The  Preparation  of.     Indian  Pharmacologist, 

1,  -s- 

I  in     tree-  arc  regarded  as    mature   when    about   a    foot    in 

diameter  \  the}  are  then  felled  and  cut  into  blocks  two  or 
three  feet  long.  Trees  hetween  -'i  and  80  years  old  arc 
regarded  as  the  most  suitable.  The  bark  and  outer  sap- 
wood  are  generally  removed  and  rejected,  the  red  hi 
wood  is  then  cut  into  chips;  the  branches  are  utilised  in 
some  districts,  in  others  not.  The  chips  are  boiled  in  v. 
for  12  hours;  when  the  water  is  reduced  to  one-half. 
the  chips  are  removed  and  the  liquid  boiled  down  in  iron 
pans,  with  stirring,  until  it  becomes  syrupy  ;  the  stirring  is 
iniicd  during  cooling  until  the  mass  is  cold  enough  to 
he  handled,  when  it  is  taken  out  and  spread  on  haves  in  ;, 

tea  mould  or  frame,  and  left  over  night.  The  details 
of  the  boiling  and  evaporating  processes  vary  considerable 
in  different  regions;  from  the  widespread  conviction  of  the 

n ssit\  for  stining  or  heating  the  concentrated  solution, 

it  might  be  inferred  that  an  oxidation  process  is  thereby 
effected.  In  Baroda  the  liquid  is  repeatedly  wrung  from  a 
blanket  and  allowed  to   fall  in   drops  from  as  great  a  height 

-sil.le.  ( Ine  ton  of  timber  in  the  round  may  be  taken 
as  yielding  250  to  800  lb.  of  cutch.— A.  C.  W, 

Bladder  Colouring  Walters,  History  of.     C.  Liebermann 

and  S.  Frtedlander.  Ber.  1S90,  29,  2851 — 2854. 
OWING  to  the  difficulty  experienced  in  the  isolation  of  the 
different  constituents  present  in  the  colouring  matters  derived 
from  the  madder  root,  their  chemical  constitution  has  for  a 
long  time  been  the  subject  of  much  speculation.  Kunge. 
in  his  prize  essaj  on  madder  and  its  dyes,  published  in  1835, 
expressed  a  doubt  as  to  the  purity  of  liobiquet  and  ( lolin's 
alizarin  discovered  in  1826,  and  of  the  so-called  mature 
colorante  rose  (presumably  purpuriu)  described  by  Gaultier 
de  Claubry  and  Persoz  about  the  same  time.  "  As  pure 
substances  Kunge  mentioned  two  colouring  matters,  which 
he  called  madder  red  and  madder  purple,  and  from  his 
description  of  their  distinctive  properties  it  is  evident  that 
they  correspond  with  the  alizarin  and  purpuriu  of  the 
present  day.  The  authors  have  recently  had  occasion  to 
examine  some  of  the  dyed  specimens  prepared  by  Bunge 
for  the  above  work.  In  most  cases  the  fents  contained 
mixtures  of  both  colouring  matters.  Almost  pure  purpuriu 
was  detected  in  several  patterns,  but  these  were  marked 
madder  red.  Pure  alizarin  could  not  be  obtained  from  any 
of  the  specimens,  although  cue  marked  madder  purple  was 
found  to  he  very  rich  in  alizarin.  Having  found  alizarin  to 
predominate  in  the  Turkey-red  patterns  prepared  about  50 
years  ago  by  Persoz  for  his  work,  entitled  "Impression 
les  Tissus,"  the  authors  are  satisfied  that  in  Bunge's  speci- 
mens the  alizarin  could  not  have  been  oxidised  to  purpuriu. 
They  conclude  that  although  from  the  description  of  the 
distinctive  properties  of  alizarin  (madder  red)  and  purpuriu 
(madder  purple)  it  is  evident  that  Bunge  successfully 
isolated  the  two  colours  on  a  small  scale,  their  separation 
in  large  quantities  could  not  have  been  effected  with  the 
same  degree  of  accuracy.  The  raw  material  he  had  at  his 
disposal  being  rich  in  purpuriu.  the  separation  with  alum 
followed  by  Bunge  could  scarcely  give  satisfactory  results 
even  under  the  most  favourable  conditions. — D.  B. 

o- and p-Nitrophenol  and  their  Technical  Uses.    [Preparing 

Phenacetin.']     L.Paul.     Zeits.  furaug.   Chem.  1896,  587. 

See  under  XX.,  page  r,;>. 

PATENTS. 

-><»■  Azo  Colouring  Matters  [Cotton  Browns  and  Reds], 
The  Manufa  turi  or  Production  of.  .1.  Levinstein  and 
Levinstein,  Ltd.,  Manchester.     Eng.  Pat.  23,523,  Dec    9 

1895. 

Hvr.sri  its  s;iid  to  surpass  iu  fastness  to  light  most  of 
the  azo  colours  hitherto  known,  are  produced  according 
to  this  specification,  from  the  mixed  tetrazo  colouring 
matters  obtained  by  combining  equimolecular  proportions 
of  a  tetrazotised  p-diamine,  salicylic  acid,  or  one  of  its 
homologues,  and  aniline,  or  one  of  its  homolocnes.  The 
colouring  matter  so  formed  is  then  further  diazotised  and 
combined  with  a  naphthylamine,  naphtbol,  amidonaphtbol,  or 
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droxvnaphthalenesulphonic  acid, or  with  a  corresponding 

ipound  in  (he  benzene  series.    Thus   the   tetraz  i  splu- 

from  1S-4  kilos. of  benzidine,  is  combined  with  l  t  kill  -. 

■   salicylii   ...  d,  and  the  interim  ipound  formed,  is 

run   i  -     :tiou  of  26  kilos,  of  aniline  hydrochloride. 

After  stirring  for  about   12  hours  and  heating  for  another 

six  hours  to  about  -it)  —50  C.the  mixture  is  made  alkaline 

and  the  excess  of  aniline  removed.     The  yellow  <1\ <— tuff 

having  the  formula — 

Il.X.i    II.   \   N.C6H4.C6H4.N:N.C6H3(OH)C02H, 

icidulated  with   hyd  acid,  diazoti-ed  with  7'2 

kilos,  of  sodium  nitrite,  stirred  for  a  few  hours,  and  after 
iin<r  for  abont  13  hours,  the  brown  diazo  compound 
formed  is  added  with  constant  stirring  to  an  alkaline  solution 
■  i  ntaining  24  kilos,  of  ■y-amidonnphthol  sulphonic  aeid.  The 
formation  of  the  dyestuff  is  completed  within  a  short  time, 
when  it  is  salted  out,  niter-pressed,  and  dried.  It  forms  a 
brownish-black   powder,  which   dyes  unmordanted  cotton  a 

p  brown.  The  shades  van  from  red  to  deep  brown  by 
employing  other  p-diamines  in  place  of  benzidine,  such  as 
dianisidine,  efboxybenzidine,  or  diamidostilbene 
disnlphonic  aeid,  and  also  by  substituting  o-toiuidine  or 
p-xylidine  for  the  aniline.  Moreover,  these  dyestuffs  are 
suitable,  not  only  for  cotton,  but  also  for  wool,  silk,  jute, 
or  other  textile  fibres. — T.  A.  L. 

Para-nitropht  nol    and    Ortho-nitrotoluene-para-sulphonic 

Arid,  Impts  iii  the  Production  of.     G.  13.  Ellis.  London. 

From  "  La  Societe  Chimique  des  L'sines  du  llhone.  anct. 

ti.   P.  Monnet  et  Cartier,"   Lyons,  France.     Eng.  Pat; 

24,193,  Dec.  17,  1895. 
Titc  direct  nitration  of  phenol  always  yields  a  mixture  of 
a-  and  p-nitrophenol,  together  with  a  certain  proportion 
of  tarry  matter.  In  the  present  invention,  phenol  is  first 
condensed  with  an  aromatic  sulphonic  chloride  in  presence 
of  an  alkali,  and  the  ester  thus  obtained  yields  directly, 
without  tarry  products,  a  dinitro  derivative,  which,  on 
hydrolysis  with  an  aqueous  solution  of  a  caustic  alkali, 
forms  the  p-nitrophenolate  of  the  alkali  together  with  the 
alkali  salt  of  o-nitrotoluene-js-sulphonic  acid. 

The  further  nitration  of  the  ester  yields  a  product  which 
-  easihj  saponified  even  at  the  temperature  of  the  water- 
hath,  and  with  caustic  alkalis  in  very  dilute  solution. 
p-Toloenesulphonic  chloride  is  particularly  specified, since  it 
is  produced  in  large  quantities  as  aby-product.  The  following 
example  gives  the  method  and  the  quantities  employed  : — 
Sodinm  phenolate  is  dissolved  in  five  times  its  weight  of 
water  at  80'  C,  and  mixed  with  the  theoretical  quantity 
of  p-toluene  sulphonic  chloride  with  constant  agitation.  The 
ester  may  also  be  prepared  by  dissolving  100  kilos,  of 
phenol  and  42  kilos,  of  caustic  soda  in  1,000  litres  of  water 
by  means  of  a  steam  jet  and  gradually  adding  210  kilos,  of 
p-tolueuc  Bulphonicchloride.  When  the  mixture  no  longer 
-mells  of  this  latter,  it  is  cooled,  the  ester  filtered  off, 
1.  and  dried.     It  has  the  formula — 

(1.4)C1I,.<    II>m.,O.C0H5 

and  melts  at  about  95    ( '.     In  order  to  nitrate  it,  a  finely 

ground  mixture  ot    1U0  kilos,  of  tbe  ester  with  the  same 

weight   of   potassium   nitrate   is   gradually  added  to   1,000 

if  sulphuric   acid   (66     B.)  at   a  temperature  below 

5    I        The  nitro  product   is  then   separated,  well   washed, 

nd  recrystallised   from   benzene,  when   it    melts    at 

It  has  the  formula  — 

(1.2.4)CH  Mi   iC  II     SO..O.(    II,    Vi  . 

The  hydrolysis    may   be    performed    by    suspending    and 
heating  the  dinitro  ester  in  its  own    weight  of  cau-' 

B.).  On  cooling,  sodium  p  -  nitrophenolate 
crystallises  out,  and  o-nitrotoluene-p-sulphonic  acid  may 
be  precipitated  from  the  mother-liquor  by  dilute  mineral 
acids.  Other  ester-  described  in  the  patent  are :  hi 
-ulphonie  phenol  ester  melts  at  35c  C.  and  gives  a  dinitro 
ester  melting  at  133  C. ;  the  phenol  ester  of  o-toluenc 
sulphonic    aeid    melts     ,  I       and    yields    a   nitration 

product  melting  at  195   (  ..  which  on  hydrolysis  decomposes 
^!.t"  p-nitrophenol    and   p-nitro-o-toluene    sulphonic    acid 
l.4.2)C,H,.(CB  0,H)j   the    phenol    ester    of 

o-naplithalene   sulphonic   acid    milts    at  75°,   and   gives   a 


nitration  product  which  on  hydrolysis  yields  p-nitropheuol 
and  several  nitro-o-naphthalene  sulphonic  acids  are  obtained*. 
In  a  similar  manner  /8-napbtbalene  sulphonic  chloride  gives 
a  phenol  ester  which  melts  at  99  I  .  and  yields  on  nitration 
and  hydrolysis,  p-nitrophencl  together  with  different  nitrated 
derivatives  of  /3-naphthalene  sulphonic  acid. — T.  A.  L. 

Stable  Double  Salts  of  Chloride  nf  Zinc  and  the  Diazo 
or  Tetrazo  Compounds  respectively  of  Amido-azo  and 
Diamido-azo  Compounds,  Manufacture  of.  Farbwerke 
vorm.  Meister,  Lucius,  and  Biiiuing,  Hoechst-am-Maiii, 
Germany.     Eng.  Pat.  1645,  Jan.  23,  1S96. 

This  patent  claims  the  manufacture  of  the  stable  double 
salts  of  zinc  chloride  with  the  diazo  or  tetrazo  compouuds 
of  amido-azo  or  diamido-azo  bodies  respectively,  by  precipi- 
tating with  zine  chloride  solution,  the  filtered  aqueous- 
solutions  obtained  by  diazotising  the  base. — A.  C.  W. 

Direct-dyeing  Azo  Colouring  Mailers  [Cotton    Blact 
Manufacture  of.  C.  D.  Abel,  London.  From  "  The  Actien 
Gesellschaft  ii'ir  Anilin  Fahrikation,"  Berlin,  Germany, 
Eng.  Pat.  2196,  Jan.  30,  1896. 

This  specification  is  an  extension  of  Eng.  Pats.  4018,  796'.', 
and  9431  of  1895  (this  Journal,  1896,  110  and  270).  The 
dyestuffs  are  produced  by  combining  with  amines,  phenols,, 
and  amidophenols,  the  tetrazo  derivatives  of  compounds  of 
the  following  general  formula — 

C„,H    _H.X.Y.(X^>^6H4.XH2)(X:X\Z.XII:)(SO:1H)„ 

"here  X  and  Y  represent  amido  or  hydroxyl  groups  and  Z 
a  radicle  containing  a  diazotisable  amido  group.  For  instance, 
18   S  kilos,  of  the  compound — 

fXH2 
|  OH 
l.l'.2.2'.3.3'.C10Hs-j  X:X.OBIi4.XII„ 

'  |  N:N.C6H4.NH.(    II    snH.XH, 

LCSOH. 

obtained  from  amidonaphthol  disulphonic  acid  II,  nitro- 
amidodiphenylamine  sulphonic  acid,  and  p-nitraniline,  ar« 
tetrazotised  by  means  of  hydrochloric  acid  and  :i'5  kilos,  of 
sodium  nitrite.  The  tetrazo  compound  is  run  into  a  solu- 
tion of  61  kilos,  of  Hi-tolylene  diamine  kept  alkaline  by 
means  of  sodium  carbonate.  The  dyestuff  separates  as  a 
black  precipitate,  and,  after  stirring  and  heating,  it  is 
filtered  off  and  dried.  It  is  readily  soluble  in  water,  and 
dyes  unmordanted  cotton  a  greenish-black.  By  employing 
an  equivalent  amount  of  fi-naphthol  in  place  of  the  m- 
tolvlene  diamine,  a  bluish-black  dyestuff  for  cotton  is  pro- 
duced.—T.  A.  L. 

Blue  Colouring  Mailers  [Gallocyanines~\,  The  Production 
of.  W.  H.  Clans  and  A.  Ree,  Droylsden,  Manchester. 
Eng.  Pat.  2705,  Feb.  6,  1896. 

The  aniline  addition  product  of  gallocyanine  (which  is 
obtained  by  the  action  of  nitrosodimethylaniline  hydro- 
chloride on  gallic  acid)  yields,  when  sulphonated,  useful 
bright  blue  dyestuffs,  which  have  a  great  affinity  for  mor- 
dants, and  can  be  employed  for  dyeing  wool  and  for  calico 
printing.  Finely  ground  gallocyanine  is  mixed  with  four 
times  its  weight  of  aniline  and  allowed  to  stand  for  several 
hours,  when  the  excess  of  aniline  is  removed  by  washing 
with  benzene  or  spirit.  The  condensation  product,  after 
filter-pressing  and  drying,  is  sulphonated  with  4  parts  of 
sulphuric  acid  at  about  70°  C.  The  melt  is  then  poured 
into  water,  when  the  colouring  matter  precipitates,  and, 
after  filtering  off,  it  is  well  washed,  treated  with  ammonia  or 
an  alkali,  and  evaporated  to  dryness.  Another  method 
employed  for  obtaining  the  condensation  product  in  a  form 
suitable  for  dyeing  is  to  mix  20  kilos,  of  it  with  180  litres  of 
water,  4  kilos,  of  strong  ammonia,  and  3  kilos,  of  sodium 
bisulphite,  60'  Tw.  The  shades  obtained  are  much  bluer 
than  those  produced  with  gallocyanine  itself.  Tbe  condensa- 
tion may  also  be  performed  in  spirit  solution  and  the  product 
thus  obtaiued,  or  as  above,  after  dissolving  in  sulphuric 
acid,  pouring  into  water,  and  washing  free  from  acid, 
separates  as  a  very  fine  paste,  which  may  be  employed  in 
calico  printing.  (See  also  Eng.  Pat.  1890,  569  :  this 
Journal    1891,  131.)— T.  A.  L. 
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V -TEXTILES:  COTTON.  WOOL.  SILK.  Etc. 

PATENTS. 

using  and  Recovering  Create  and  Oil  from  Cotton 
and  other  Waste  and  Wool,  A  Method  of  and  Apparatus 
for.  <;.  E.  Wright,  Nottingham,  and  W,  Monk,  Notting- 
ham     I  Dg.  Pat  22,183,   Nov.  -J  1 .  1895. 

method  consists  of  circulating  three  charges  of  1  i  •  { 1 1  i <  1 
ni   through  the  material,    the  solvent  being  p 
each  time  and  collected       On  evaporating  the  latter, 
.'il   remains  behind,  whilst    the  volatile  liqnid  may  be 
|i  ased  .mil  used  ovei   again.     The  irnshed  cotton  waste 
.ml  is  dried  bypassing  hot  air  through  the  vessel  con- 
ig  it. 
The  essentia]   features  of  the  apparatus  are  a  press 
with  inn  r.inis.  one   fixed   and   hollow,  nii'l  suitable 
nections  to  a  circulating  pump  and  supply   tank  contain- 
ing tlie  liquid   Bolvent.     Evaporating  pans,  condi 

tir-heater,  and  vacuum  pump  al<o  form  part   of  the 
apparatus. 

The  advantages  claimed  for  this  apparatus  are.  the  com- 
bination of  the  fixed  hollow  ram  of  the  press  (which  is  in 
communication  with  the  solvent  supply  tauk,  air  heater, 
I  with  a  movable  ram  connected  to  the  movable  press 
bottom,  which  in  turn  is  in  communication  with  the  solvent 
collecting  tanks,  ami  also  the  arrangement  of  suspended 
perforated  platforms  or  horizontal  chains  for  loosening  the 
material,  to  expedite  the  operation  of  drying. — \V.  P.  S. 

Decreasing  and  Cleansing  Wool,  Cotton  Waste,  and  like 
Fibrous   Material  :  Impts.    in   Apparatus  for.     F.    X. 

Turney,  Nottingham.     Eng.  i'at.  l:;70.  Jan.  2n,  1S9G. 

The  material  is  passed  in   the  farm  of  n  Bheet  or  layer  into 

the  cleansing  chamber  by  means  of  an  elevator  or  endless 

g  chain.     '1'he  levelling  apparatus  is  situated  in  an  air 

chamber  between   an   air-lock   and    th"   degreasing 

apparatus.      This  latter  consists  of  a  combination  of  beaters 

carried  in  a  shagging  frame  together  with  an  arrangement 

Ices   and   rocking    forks  for    beating   the  material    aud 

it  through  a  series  of  shallow  solvent  tanks  in  the 

_■    chamber.      The   heating    of  the    material    takes 

upon  perforated  supports  or   trays  having  upwardly 

curved  ends  for   directing  it  towards  the  squeezing  rolls,  h\ 

which  it  is  pre-sed  almost  dry  on   leaving  the  machine.      \ 

1  elevator  raises  the  material  to  these  rollers.     Suitable 

means  are  provided  for  regulating  the  feed  and  thickness  of 

the  layer  as  it  pa-se-  into  the  degreasing  chamber.     After 

leaving  the  squeezing  rolls,  the  material  falls  into  a  drying 

ber. — \V    P.  S. 


VI.-DYEING,  CALICO  PRINTING.  PAPER- 
STAINING.  AND  BLEACHING. 

'.  Afler-Trealment   of   Chlorinated.      Clad   and  Co.. 

I.angensal/i,    Thurineia.       Textile    Colorist    (U.S.),    18 

.  :t36.  ' 

Wool  which  has  been  chlorinate  1,  tor  the  purpose  of  giving 
it  a  silky  lustre  and  feel,  contracts  a  yellowish  tint,  which 
renders  it  unsuitable  for  being  dyed  very  delicate  colours. 
Xo  remove  this  yellow  tint  the  authors  have  devised  the 
following  process  : — The  well-washed  wool  is  passed  through 
a  weak  bath  of  hydrochloric  acid,  drained,  and  treated  for 
about  20  minutes  in  a  cold  solution  of  sodium  thiosulphate  of 
.  and  rinsed  in  water  slightly  acidified  with  Hi  1.  By 
this  treatment  the  silky  appearance  and  feel  of  the  wool  are 
promoted,  but  at  the  same  time  a  strong  yellowish  tint, 
flu's  may  be  removed  by  passing  the  wool  through  a  reducing 
bath,  which  is  made  up  as  follows  : — For  Jo  kilos,  of  wool 
take  S00  litres  of  water  at  40  —50'  <_'.,  2  kilos,  of  stannous 
chloride,  and  4  litres  of  hydrochloric  acid  of  SO  per  cent. 
strength.  From  this  bath  the  wool  is  again  rinsed  in  acid- 
ulated water.— 1.  S. 


wing    "f     Woollen,     Worsted,    and    Mohair     ) 
I..    K.    Frankel   and   A.    Hamburger,     Textile   I 
-18,    215  ,326. 

'I'm  authors  emphasise  the  necessity  of  removing 
trace  of  oil  from  Ihe  yarns  which  thi  during  the 

spinning  process,  prior  to  their  being  dyed,  since  otherwise 
the    colours  are    liable   to   be   cloudy,  or  the  yarn   may   b 
stained.     If  lard  or  olive  oil  only  ha-  been  used,  the  s>  wring 
-   i  simple  matter,      Bui  the  process  is  one  oi  considi  i 
difficulty  if  mineral  oils  or  a  compound  containing  mineral 
oil,  have  been   employed.     Such  compound  rally 

used  for  coarse  and  cheap  carpel  yams.    The  authors  are 
oi  opinion  that  even  for  the  coarsest  yarns,  only  sn.h  oils 
-liould  bo  used  as  are  readily  removable,  since  tie-   saving 
in  labour  and  soap  would  compensate  for  any  differenc 
whilst  Laving  the  fibre  iii  :i  better  i litiou. 

As  the  most  suitable  detergent,  the  authors  recommend 
potash  goaps  made  from  olive  oil,  or  olive-oil  foot- 
potassinm  carbonate,  mixed  in  the  proportion  of  :.">  per 
cent  of  the  former  to  25  per  cent,  of  the  latter.  The 
quantity  to  be  used  will  depend  on  the  nmoiint  of  fatty 
matter  presi  Bl  in  the  yarn,  For  coarser  yarns  good  palm- 
oil  soap,  with  sufficient  sodium  carbonate  or  soda  ash,  ''will 
mid  to  answer  all  the  requirements  of  the  carpel  in  ami. 
t'aetiircr"  :  but  for  woollen  and  worsted  yarns  used  in  finer 
carpets,  potash  soap  and  potassium  carbonate  are  to  be 
preferred. 

Excessive  heat  of  the  scouring  hath  is  to  he  avoided,  r.s 
too  high  a  temperature  may  cause  the  yarns  to  felt  an  1 
render  them  harsh  as  well  as  "  loan  "  in  appearance.  The 
temperature  should  be  below  125  F.  ;  tor  tine  yarns, 
I  15  — I'-'o  l'.i.  which  may  be  increased  to  130  F.  in  case 
mineral  oil  is  present. — I.  S. 

Scouring  ami  Finishing  Woollen,  Worsted,  and  Mohair 
Piece  Goods.  I..  K.  Frankel  and  A.  Hamburger. 
Textile  Colorist  (U.S.),  18,  [21  j],  326—327. 

On  the  thorough  cleansing  of  the  piece  before  dv.  in_- 
depends  its  finish  and  beauty.  Soaps  used  for  the  scouring 
and  fulling  of  woollen  goods  should  therefore  be  free  from 
alkaline  silicates,  which  communicate  a  harsh  feel ;  and  from 
rosin,  which  causes  cloudiness  and  makes  the  pieces  stick v 
and  ill-smelling.  The  authors  prefer  palm-oil  to  tallow  soaps, 
because  tallow  contains  a  large  proportion  of  stearin,  the 
soap  oi  which  is  not  so  soluble  as  that  from  palmitin  or 
olein.  Solubility  of  the  soap  is  an  important  feature,  so 
that  it  can  be  easily  washed  out.  Tallow  oil,  that  is  the 
liquid  constituents  of  tallow,  in  combination  with  palm  oil, 
'•  makes  an  ideal  fulling  soap."  The  soap  should  be  nearly- 
neutral,  as  an  excess  of  caustic  alkali  will  corrode  the  fibre 
and  render  the  goods  harsh.  To  remove  any  fatty  matter 
from  the  pieces,  sodium  or  potassium  carbonate  may  be 
added  to  the  soap-bath,  the  authors  giving  preference  to 
the  latter. 

For  worsted  goods,  where  thorough  cleanliness  and  soft- 
ness of  finish  is  more  desired  than  a  felted  surface,  olive- 
oil  potash  soap,  or  a  mixture  of  equal  parts  of  olive-oil 
potash  and  olive-oil  soda  soaps  will  yield  satisfactory 
results,  giving  the  pieces  a  soft,  smooth  finish  and  a  clear, 
bright  colour. 

Mohair  and  lustre  fabrics  attain  their  highest  brilliance, 
it  is  alleged,  when  scoured  with  a  mixture  of  olive-oil  potash 
soap  aud  potassium  carbonate. — 1.  S. 

Tartar  Emetic  or  Antimony  Fluoride  Salt*  .'  E.  F^ulen- 
tbaler,  Leipziger  F'arber-  u.  Zeugdrucker  Zeit  45,  491 — 
492  ;  and  It.  Erhardt,  the  same  Journal,  45,  515 — >i^ 

Certain  manufacturers  of"  antimony  fluoride  salt  "  having 
claimed  that  by  the  use  of  this  product  instead  of  tartar 
emetic  a  saving  in  cost  of  52  per  cent,  may-  be  effected, 
E.  Eulenthaler  has  tested  this  statement  on  the  large  scale, 
and  is  unable  to  confirm  it.  He  finds,  on  the  contrarv,  that 
amounts  of  the  two  substances  containing  an  equal  weight 
of  SbjOj,  do  not  give  equally  good  results,  and  that  even 
when  the  same  amount  of  each  substance  is  used,  a  larger 
quantity  of  dyestuft  is  required  when  the  fluoride  is 
employed,  than  with  tartar  emetic,  to  obtain  an  equal  depth 
of  shade.     This  he  attributes  to  the  readiness  with   which 


THE  JOURNAL   OF  THE  SOCIETY  OF   CHEMICAL  INDUSTRY.        [Jan.30.WW. 


the  fluoride  suffers  decomposition,  free  :u-id  being  liberated, 

which  dissolves  taunate  of  antimony  from  the  fibre.  The 
alleged  saving  in  cost  is  due  to  tlie  fact  that  dyers  are  in 
the  habit  of  using  far  too  large  an  amount  of  tartar  emetic 
in  the  fixing  bath. 

In  a  replv  to  the  above.  E.  Erhardt  states  that  his 
experience  fully  substantiates  the  claims  of  the  manu- 
facturers ;  he  finds  the  necessary  amount  of  fluoride  salt 
to  be  only  half  that  of  the  tartar  emetic  usually  employed, 
and  the  saving  in  co.-t  amounts  to  56  per  cent,  or  more. 
The  ready  decomposition  of  the  fluoride  causes  a  much 
fixation  of  Sb.O,  on  the  fibre — in  fact,  the  bath  is 
perfectly  exhausted,  "and  the  acid  liberated  is  no  more 
injurious  than  the  tartaric  acid  from  tartar  emetic  :  however, 
in" both  cases,  a  thorough  washing  should  follow  the  fixing 
operation.  It  is  true  that  the  amount  of  antimony  com- 
pound employed,  and  also  the  quantity  of  tannin,  is 
frequently  too  great,  but  the  necessary  amounts  vary 
according'  to  the  colouring  matter,  and  unless  they  are 
separately  ascertained  for  each  dyestuff,  it  is  well  to  use 
quantities  known  to  he  sufiicient. — R.  B.  B. 

Cotton  Cloth,  The  Drying  of  Mordanted.  M.  J.  Wkwicki. 
Zap.  imp.  rus.-k.  techn.  obschtsch.  1896,  30,  [6—7], 
231. 

If  cloth  impregnated  with  a  tannin  solution  be  dried  on  hot 
cylinders  before  passing  it  through  the  antimony  solution, 
then  the  cloth  will  dye  darker  shades  on  one  side  than  on 
the  other,  the  side  which  first  touches  the  hot  cylinders 
eventually  acquiring  the  darker  shade.  The  difference  is 
also  the  greater,  the  hotter  the  cylinders  are.  The  colour 
will  also  be  uneven,  since  knots,  thicker  threads,  and  in 
general  all  those  parts  which  are  pressed  more  firmly 
against  the  hot  cylinders,  will  dye  darker  than  the  other 
parts.  The  cause  of  this  is  that  where  the  cloth  comes 
into  contact  with  the  hot  cylinders,  the  solvent  of  the  tannin 
is  evaporated,  and  fresh  moisture  from  the  interior  of  the 
cloth  is  drawn  by  capillary  action  towards  the  partially  dried 
surface,  causing  thereby  a  local  accumulation  of  tannin. 
The  author  is  of  opinion  that  this  tendency  of  the  mordant 
to  accumulate  on  the  surface  of  the  cloth  during  drying, 
might  be  utilised  to  effect  a  saving  in  mordanting  and 
colouring  materials,  by  so  conducting  the  drying  that  only 
one  side  of  the  cloth  shall  touch  the  cylinders,  and  never 
the  other.  To  ensure  evenness,  the  temperature  of  the 
cylinders  should  be  so  regulated  that  the  cloth  shall  be 
barely  dry  when  leaving  them. — I.  S. 

The  Dyeing  of  Hard-milled  Woollen  Felts.     W.  Ringmann. 
Farber  Zeit.  7,  *57. 

The  method  of  dyeing  felt,  10 — 15  millimetres  in  thickness, 
depends  upon  the  nature  of  the  previous  milling  process. 
Goods  which  have  been  milled  with  soap  are  boiled  for 
two  hours  with  10  per  cent,  of  sodium  sulphate  only,  half 
the  necessary  quantity  of  dyestuff  is  then  added,  together 
with  5  per  cent,  of  sodium  bisulphate,  and  after  boiling  for 
1 — 1\  hours  longer,  the  remainder  of  tbe  dyestuff  and 
another  5  per  cent,  of  NallSi :  ar.-  added.  When  dyeing 
in  old  liquors  the  acid  must  be  neutralised  with  soda  before 
proceeding  as  ah 

If  the  goods  have  been  milled  with  acid,  the  acid  remain- 
ing in  the  fibre  if.  first  neutralised  by  boiling  for  two  hours 
with  soda  and  a  little  sodium  sulphate,  after  which  dyeing 
proceeds  as  before. 

In  the  case  of  felt  5 — 8  mm.  thick,  it  is  sufficient  to 
neutralise,  boil  ,  hour  with  dyestuff  only,  add  the  acid,  and 
continue  boiling. 

Piano  felts  10 — 20  mm.  thick,  which  require  to  be  per- 
fectly dyed  through,  are  half  milled  with  soap,  dyed  as 
given  above  for  thick  felts,  and  the  milling  is  then  completed 
with  acid  and  hot  water. — R.  B.  B. 

Stunnotis   Chloride,  Preparation  of.      [Recovery  of  Tin 
from   Spent   Tin  Baths.]     L.  Vignon.     Textile  Colorist 

(U.S.),  18,  [215],:!'.;  i. 

See  under  VII.,  page  43. 


PATENTS. 

Waterproof  Fabrics,  Impts.  in  the  Printing  of,  and 
Apparatus  therefor.  J.  Berry,  Salford.  Eng.  Pat.  1375, 
Jan.  20,  1896. 

The  inventor  has  found  that  by  spreading  a  film  of  water 
on  rubber,  or  the  proofed  surfaces  of  waterproof  fabrics, 
before  entering  the  printing  machine,  such  goods  can 
be  printed  on  without  the  application  of  farina  or  other 
finely  powdered  material  to  the  surface.  To  carry  out  the 
process,  two  (or  more)  troughs  are  placed  in  front  of  the 
printing  machine,  each  being  provided  with  one  or  more 
rollers,  over  which  the  fabric  travels  before  entering  the 
printing  machine.  One  only  of  the  troughs  contains  water 
into  which  the  revolving  rollers  dip,  whilst  the  other  is 
empty,  its  rollers  serving  the  purpose  of  removing  excess  of 
moisture. — I.  S. 

Dyeing  [Felt  or  Cloth],  An  Improved  Method  of.  A.  H. 
Browulow  and  J.  Stansfield,  Leeds.  Eng.  Pat.  2841, 
Feb.  7,  1896. 

The  improvement  consists  in  dyeing  thin  felt  or  cloth  a 
different  shade  on  each  side.  The  cloth  is  first  dyed  through 
any  required  shade  of  colour  and  finished  in  the  usual  way  ; 
a  second  dyestuff  is  then  applied  to  one  side  of  the  cloth 
onlv  on  a  printing  machine  "  of  any  suitable  construction." 

—I.  S. 


VII.-ACIDS,  ALKALIS.  AND  SALTS. 

Sulphur,   Extraction    of,  from  Brimstone   Earths.     E.  F. 

White.  Fug.  and  Mining  J.  62,  [23],  1896,  536. 

The  author  deals  with  the  "efficiency   of  apparatus"  and 

the  "  economy  of  method  "  of  a  new  steam  separator  for 

the  production  of  crude  sulphur.    "  Efficiency  "  he  define-  as 

.  j   ,         available  product       ..  «     ^ 

the  ratio  expressed  by  -  ,..  _  ,    the   two    factors 

r  ■*     total  expenditure 

being  developed  in  like  terms. 

"  Economy  of  method  "  varies  with  the  costs   of  labour, 
fuel,  and  water,  and  in  some  cases  is  attained  without  high 
"  efficiency.''      Some  Sicilian   deposits,  containing  20   per 
cent,   of   S,    are    more    economically    worked    by    simple 
methods,  possessing  an  efficiency  of  only  40  per  cent.,  than 
bv  apparatus   yielding  a    much  larger  return.     The  purer 
sulphur     obtained   by  distillation  is  never  obtained  direct 
from  the  natural  earths.     It  is  found  much  more  economical 
to  subject  crude  sulphur  alone  to  distillation.     The   older 
forms  of  steam-heat  separators  used  for  the  production  of 
this  crude  sulphur,  were  wasteful  of  heat  and  inconvenient 
in  manipulation.      The   separator  described  by  the  author 
possesses  advantage  in  these   respects.     It  is  designed  for 
use  with  water,  steam,  or  air  as  heating  media.     A  conical 
vessel,   in   shape  resembling  a  blast   furnace,   is  provided 
with   a   double  outside  casing.      Two  annular  spaces    are 
thus  formed  round  the  body  of  the  apparatus.     The  sulphur 
earth  in  3-in.  lumps  is  fed   continuously  from   the  top  into 
the  middle  annular  space,  whilst  hot  water  or  steam,  from 
a  boiler  working  under  80  lbs.  pressure,  is  admitted  to  the 
outer  annular  space  and  to  tbe  inner  cone.     The  sulphur  in 
the  earth,  during  its  passage  downwards  between   the  two 
heating  surfaces  is   melted,  and  is  collected   in,  and  auto- 
matically drawn  off,  from    a  steam-jacketed  receiving-pan 
fixed  beneath  the  cone.     Mechanical  arrangements  keep  the 
earth  travelling  downwards  in  the  annular  space,  and  remove 
the   residual  earth   continuously   from  the  draining    plate 
and  from  the  bottom  of  the  receiving   pan.     The  cost  of 
treating  sulphur   earth     by  this  apparatus  at    the    mines 
on  a  scale  of  25,000  tons  of  crude  sulphur  annually,  with 
separators  of  a  capacity  of  20  tons  of  earth  per  24  hours,  is 
7s.  3d.  per  ton.     For  a  65  per  cent,  earth,  this  works  out  to 
lis.  2</.  per  ton  of  crude  sulphur.     Since  the  specific  heat 
of  sulphur  and  of  the  earths  usually  allied  with  it  are  nearly 
the  same,  and  since  the  latent  heat  of  fusion  of  sulphur  i; 
exceedingly  small,  the  cost  of  treatment  per  ton   of  crude 
sulphur  for  poorer  earths,  can   safely  be  calculated   from 
these  costs  for  earth  containing  65  per  cent,  of  sulphur. 

—J.  B.  C.  K. 


0,  H'.'7.] 
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Hydrochloric    Icid  free  from  Arsenic,  Preparatia 
G.  Priese.    Chem.  [ml.  1896, 19,  187. 

Hydkochlobh  iu-iii  perfectly  (tee  from  arsenic  is  prepared 
in  the  usual  wnj  from  common  -i >  1 1  and  eommereia]  buI- 
pburic  iniil.  except  thai  the  j;ms,  before  passion  into  the 
absorption  apparatus,  is  washed,  and  remains  in  contact 
with  boiling  viator  or  steam.  The  volatile  arsenic  chloride, 
which  is  oarried  over  with  the  hydrochloric  acid,  reacts 
with  the  water,  forming arsenious  acid,  which  is  not  volatile, 
bydrochloric  iu-id.  The  wash-water  most  be  kepi 
boiling,  iis  iit  ii  certain  point  of  concentration  of  the  acid 
solution  formed,  a  re-conYersion  of  tin'  arsenious  acid  into 
volatile  arsenic  chloride  takes  place.  After  a  long  time, 
the  wash-water  will  have  become  so  charged  with  arsi 
that  tin-  bydrochloric  acid  carries  ovei  ome  arsenic  tri- 
i.li-  with  it.  When  this  point  has  been  reached,  the 
a  iso  water  must  be  renewed 

The  hydrochloric  acid   obtained  by  this    method,  is  bo 
completely    free   from  arsenic    that    it    remains    absol 
clear  on   wanning  with  tin,  bul  the  anthor  is  uncertain 
whether  the  method  will  work  as  well  on  a  large  scale  as 
ou  the  laboratory  scale.     A.  S. 

Fusibility,  Abnormal :  of  Mixture  of  Alkaline  with   oilier 
Sulphate*.     Le   Chatelier.     Comptes   rend.    1896,    123, 

[19],  746—749. 

Tin:  author  finds,  in  opposition  to  the  general  rule,  that  the 

melting  poiut  of  alkaline  sulphates  is  elevated  by  an  ad- 

ire  of  other  metallic    sulphates.     Accompanying   the 

mil-  which   exhibit   the  influence  on  the 

melting  point  of  sodium  sulphate,  of  progressively  increased 

admixtures  of  calcium  sulphate,  magnesium  sulphate,  &c, 

ectively.     It  appears  that  the  melting  point  does  not 

.  ise  indefinitely  as  the  proportion  of  added  sulphate 
more  elevated,  but  attains  a  maximum  at  concen- 
trations (above  which  the  curve  again  descends)  varying 
in  th  •  different  examples.  The  increase  is  greatest  in  the 
of  CaS  >.,  ban  iy  noticeable  with  MgSi  )„  whilst  BaSI  >,. 
(  dst  >,.  and  1'hSO,  occupy  an  intermediate  position.  Apart 
from   this,  the  formation  of  double  salts,  such  as  i'hst  I,  - 

-  >..  2MgSO  -  Nil  .Si  i,  and  2CdSOj  4-  N"a.,Sl>,  is  in- 
dicated by  distinct  breaks  at  corresponding  points  in  the 
complete  curve-.  In  addition,  it  was  observed  that  Xu.SI  I, 
and  iill  it-  mixtures  (within  certain  limits)  with  CaS04  or 
1'bSi  ',.  after  fusion,  remain  perfectly  transparent,  even 
when  cooled  to  atmospheric  temperature,  and  exhibit 
identical  crystalline  structure.  It  is  concluded,  therefore, 
that  N:i. >M  is  isomorphons  with  some  of  its  own  double 
salts.— H.  T.  I>. 


»i.iii>  ( 'hloride,  Preparation  of,  [Recovery  of  Tin 
from  Spent  Tin  Baths.]  L.  Vignon,  Textile  Colorist 
(U.S.),18,  [215],  884. 
Tata  author  has  found  that  by  treating  the  oxides  of  tin 
with  hydrochloric  acid,  in  the  presence  of  metallic  tin,  they 
may  be  converted  into  stannous  chloride,  the  reactions 
being — 

SnO  -  Sn  -    l(HCl)  =  2(SnCW)  +  II  .u  +  H. 
SnO;  +  su  +  4(,UC1)  =  2(SnCli)  -  2(HsO). 

The  process  is  utilised  for  the  recovery  of  tin  from  old  tin 
baths,  or  the  waste  liquors  of  the  dyehouse  containing  tin 
in  solution.  From  such  wast,-  solutions  the  tin  is  precipi- 
tated as  SnO  or  SnO.  by  means  of  linn-,  sodium  carbonate, 
sulphuric  acid,  sodium  sulphate,  Sec.  The  oxides  are 
-  ed  in  concentrated  hydrochloric  acid,  and,  if  necessary, 
heated  to  SO  C.  until  solution  is  complete,  and  the  meta- 
stannic  acid  which  it  may  contain,  is  transformed  into 
stannic  acid.  This  hydrochloric  acid  solution  is  then  treated 
with  granulated  tin,  which  dissolves  without  evolution  of 
pis.  The  solution  is  then  concentrated,  and  the  stannous 
chloride  allowed  to  crystallise.— I.  S. 


Borax,  Commercial,  Valuation  of.     G.  Heid. 
angew.  Chem.  lS:>t5,  679. 

See  under  XXIII.,  page  66. 


PATENT. 

<  'austic  Soda,  <  'arbonaie  of  Soda,  ,,„,/  Sulphidi  oj    ■ 
[as  By-products'],  Impts,  in  the  Manufacture  of.     II.  B. 
Angel,  London.     Bng.  Pat,  385,  Jan,  6,  1896 

To  obtain  caustic  soda    and    carbniiati-    ol    -"da,  -lllpliai.-   ■■! 

soda  is  mixed  with  iron  oxide,  coal,  or  coke,  and  with 
roasted  or  unroasted  lime,  blend.-  or  other  ore-.     During 

the  process  of  -melting,  the  sulphate  of  -mla  is  changed 
into  sulphide  and  this  is  converted  into  can  ij  the 

iron  oxide.  A  portion  of  the  charge  is  converted  into  car- 
bonate of  soda  and  a  portion  remains  as  sulphide  if 
unroasted  ore-  be  u-cd  ;  if,  however,  the  ores  have  been  well 
masted    before   treatment,  this  sulphide  entirely  disappears, 

and  a  solution  i-  left  of  a  Btrength  such  that  it  contains  about 
7a  percent,  of  caustic  soda  and  2.'>  percent,  of  carbonate 
of  soda.    The  claim  i-  for  the  "  Recovery  of  caustic  soda, 

carbonate  of  soda,  and  sulphide  of  sodium  as  by-products, 
from  the  reduction  of  refractory  and  other  ores." — I).  U. 


VIII.-GLASS,  POTTERY,  ENAMELS. 

Glass    Waking,  Aluminium  in.     Central-Matt,  f.  Glas- 
Ind.  11,  284. 

\i  i  OBDING  to  1..  Appert  the  employment  of  aluminium  in 
glass-making  is  calculated  to  revolutionise  the  industry. 
From  the  results  of  numerous  analyses  of  old  window- 
glasses  he  is  convinced  that  aluminium  will  increase  the 
durability  and  elasticity  of  the  product.  Appert  has  found 
that  7  or  S  per  cent,  of  this  metal  can  easily  be  added  to 
molten  glass.  The  fusibility  of  the  glass  thus  becomes 
increased,  without  any  sensible  loss  of  ductility.  Impure 
aluminium  colours  the  glass,  through  presence  of  traces  of 
iron,  but  this  should  not  be  difficult  to  remedy. — C.  S. 

Glass,  Proportions  of  Constituents  in  the  Mass.  B. 
Hoblbaum.  Sprechsaal,  29,  1170. 
l-'uiiiii  Kvn.Y  the  defects  in  glass  are  due  to  wrong  pro- 
portions of  the  materials  having  been  taken.  The  simplest 
way  of  detecting  errors  of  this  class  is  to  calculate  out 
the  composition  of  normal  glass  from  pure  materials  to 
the  materials  at  disposal,  and  compare  the  resulting  pro- 
portions with  those  taken.  For  this  purpose,  taking  normal 
soda-lime  glass  as  a  basis,  the  amount  of  silica  is  calculated 
according  to  Uenrath's  formula  z  =  3  (x  +  y),  wherein 
,i-  =  alkali  oxide,  y  =  calcium  oxide,  and  r  =  silica  ;  and 
since  a-  =  62  parts  of  Na;<  I  and  y  =■■  56  parts  of  Cat),  dien 
354  parts  of  silica  are  required.  The  above  amounts  of 
Xa.O  and  CaO  corresponding  to  142  and  100  parts  of 
chemically  pure  Glauber  salt  and  chalk  respectively,  the 
following  proportions  result  for  the  mixture  (normal 
glass) :— Sand,  354  parts;  Glauber  salt,  142  parts  ;  chalk, 
100  partsi  and  coke,  9  parts. 

Iu  practice  it  is  found  that  the  coke  should  not  exceed 
■>  to  6  per  cent,  of  the  weight  of  Glauber  salt,  the  carbon 
monoxide  evolved  during  the  reduction  also  assisting 
therein. 

If  now  the  materials  at  hand  are  :  Sand,  99  per  cent, 
pure ;  Glauber  salt,  96  per  cent,  pure ;  and  chalk,  98  per 
cent,  pure,  then  the  proportions  must  be  modified  from  the 
foregoing,  as  follows  : — 


Sand. 


Glauber  Salt. 


Chalk. 


Coke. 


353  1  is 

or  per  lim  pan-  of  sand 

too  u 


102 

28 


Zeits   fur 


When  the  Glauber  salt  is  replaced  by  sodium  carbonate 
the  calculation  is  similar,  the  weight  of  the  molecule  (106) 
being  taken  ;  but  in  this  case  the  coke  mav  be  omitted. 

— C.S 

Earthenware  Industry,  Impts.  in  the.    H.  Hecht.    Dingier'-, 
polyt.  }.,  302,  [10],  237—240. 

The  composition  of  Tburingian   porcelain  bodv  is  given  in 
Sprechsaal,   28,  59,   SS  ;  Illus.  Fachbl.   f.   Glas-  Porzell,  u. 
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3,28  It  appears  that  English  and  Bohemian 
earths  are  used  along  with  the  German  raw  materials, 
particularly  lor  wart-  that  is  designed  to  have  a  fine  appear- 
ance, some  makers  also  importing  earth  and  "  body  *'  from 
France. 
According  to  M.  Hosoki  (Thoniu.l.  Zeit..  19,  319)  Imari 
,!ain  (Japan)  is  prepared  from  a  natural  porcelain 
earth,  resembling  that  found  in  some  pans  of  China,  which 
needs  no  addition  of  quartz  or  felspar,  but  can  be  worked  up 
direct.  This  earth,  "Idzumiyama,"  consists  of  49*07  per 
cent,  of  clay,  14S2  of  quartz,  and  :;G-61  of  felspar,  and  is 
nearly  allied  in  composition  to  hard  German  porcelain.  By 
the  addition  of  a  certain  proportion  of  wood  ashes  the  earth 
is  converted  into  a  suitable  glaze.  The  ordinary  tiring 
temperature  is  employed  in  the  kilns. 

In  the  modelling  of  porcelain  ware  the  tendency  is  to 
ird  turning  in  favour  of  moulding,  the  increased 
mobility  necessary  in  the  mass  being  obtained  by  additions 
of  sodium  carbonate  or  other  alkali  in  flux.  This  action  of 
the  alkali  is  explained  by  Kosmann  (Thonind.  Zeit..  19, 
-_  bj  the  assumption  that  the  clay  has  a  stronger  affinity 
for  the  water  of  hydration  in  the  alkali,  which  it  displaces, 
the  heat  thereby  generated  increasing  the  fluidity  of  the 
mass.  Moreover,  soda,  though  inactive  towards  alumina, 
may  dissolve  some  of  the  interstitial  particles  of  silica,  aud 
so  dilute  the  mass  and  increase  its  mobility.  On  the  other 
hand,  A.  Zebisch  (Sprechsaal,  27,  1005,  1895)  considers 
the  amount  of  soda  too  small  for  its  action  to  be  thus 
explained,  and  attributes  the  effects  rather  to  osnM-is. 
sammelte  Schriften,  p.  573)  assigns  the  action  of 
alkalis,  and  the  converse  effect  of  acids,  to  molecular 
alterations,  and  attributes  the  plasticity  attained  by  porcelain 
earth  in  "rotting  "  to  a  putrescent  bacterial  fermentation  of 
the  organic  matter  in  the  water,  acid  compounds,  which 
increase  the  pliability  of  the  mass,  being  formed. 

The  cracking  of  the  glazi  on  ceramic  ware  is  explained 
by  Le  Chatelier  (Mouit.  eeram.,  26,  162)  as  being  due  to 
the  irregular  expansion  of  the  sand  when  heated.  His 
experiments  showed  that  all  siliceous  substances,  including 
the  amorphous  silica  present  in  ceramic  earth,  undergo 
sudden  alterations  in  volume  at  certain  temperatures,  their 
expansion  thus  contrasting  with  that  of  the  glaze,  which  is 
regular.  The  fact  that  porcelain  alone  expands  regularly  is 
tied  to  the  probable  conversion  of  its  silica  into  the 
amorphous  form  during  the  partial  vitrefaction  the  mass 
undergoes  in  firing. 

O.  Balthasar  describes  the  manufacture  nf  porcelain 
flowers  (Monit.  eeram.,  23,  136).  The  body  consists  of 
20  parts  by  weight  of  quartz  sand,  15  parts  of  felspar.  15 
of  kaolin,  and  2  of  calcspar,  the  plasticity  being  increased 
syrup  or  gum  arable.  The  glaze  is  made  from  12  parts 
md,  10  of  felspar,  6  of  calcspar,  3  of  porcelain  sherds, 
and  3  of  calcined  kaoliD,  mixed,  and  the  ware  is  fired  at 
1,300  C. 

The  author  :  Thonind.  Z.  it..  19,  453)  described  the 
coloration  of  various  porcelain  and  stoneware  glazes  by 
copper  oxide.  Pure  silicates  of  potassium,  sodium,  or 
potassium-sodium  (BO  3SiO.)  dissolve  the  oxide  and 
become  dark  blue  in  colour,  t  >n  replacing  part  of  the  silica 
by  its  equivalent  of  boric  acid  the  colour  assumes  a  greenish 
shade,  more  noticeable  with  so. la  glass  than  with  potash 
is,  anil  this  tendency  is  intensified  in  presence  of  alu- 
mina, and  by  the  substitution  of  the  alkaline  earths,  wholly  or 
in  part,  for  the  alkali  metals.  The  lead-alkali  silicates  fused 
with  silica  only,  are  blue  when  the  molecular  proportion  of 
potash  i-  equal  to  or  greater  than  the  lead  present ;  other- 
-■  green,  the  effect  of  boric  acid  and  alumina  being  as 
already  stated.  The  poiassium-zinc  and  potassium-bismuth 
I  ilonred  green  when  the  metals  are  in  equal 
molecular  proportions.  To  raise  the  fusing-point  of  these 
glazes  to  •  for  use  on  porcelain,  they 

;  with  refractory   bases  exerting  a  minimum 
influence  on  the  colour.     The   most  suitable  mixtures  for 
are  :  —  1K.,0.  O'.'i  Zn<  >.  isii  >2,  and   1  K  .<  >. 
1   •!'.<  Zn(  I,  :>■  1    SiOB  prepared  by  the  aid  of  the  following 
•    -2B  0       /  -  ' '..   and    1K.,<>,  2ZnO,    6S:05,    and 

mixed  with  4  per  cent,  of  CuO  to  produce  a  fine  Turkish 
blue. 


.1  New  Continuous  Furnace  for  firing  muffle  colo 
gold  decorations  is  the  Furbringer  muffle  (Sprechsaal.  29, 
A  channel  furnace  runs  round  three  sides  of  a  square, 
the  fire  being  in  the  centre,  and,  the  hot  gases  being  diverted 
on  either  side,  the  ware  is  progressively  heated  as  it  is 
moved  forward  until  it  reaches  the  maximum,  at  the  point 
nearest  the  fire,  aud  thereafter  is  gradually  cooled  down  in 
its  progress  towards  the  outlet.  The  pieces  are  placed  in 
baskets  of  hoop  iron,  which  can  be  pushed  forward.  l.\ 
suitable  means,  at  each  angle  of  the  furnace,  at  intervals  of 
G  or  7  minutes,  the  whole  charge  of  20  baskets  passing 
through  in  about  2  hours.  This  continuous  method  obviates 
the  loss  of  heat  occasioned  by  the  transference  of  the  ware, 
in  ordinary  furnaces,  and  gives  a  finer  lustre  to  the  colours 
fired  in  it. — C.  S. 

Stone   [Artificial]  from   Glass  Sherds.     Central-Biatt  f. 

Glas-Ind.  11,  293. 

See  under  IX.,  below. 

PATENTS. 
Metallic  Decorations  on  Earthenware,  Glass,  and  the  like, 
an  Improved  Printing  Process  for  Producing.    H.  Kunze, 
Kolmar,  Germany.     Eug.  Tat.  19,i2:i,  Aug.  29,  1896. 

"  The  printing  and  fluxing  mediums  are  impressed  to- 
gether ;"  "  the  metallic  powder,  free  from  flur,  is  then 
dusted  upon  the  drawing." — V.  C. 

Enamelled  Metallic  Ware,  Impts.  in  the  Manufacture  of. 
A.  Niedringhans,  St.  Louis,  U.S.  Eng.  Pat.  21,512, 
Sept.  29,  1896. 

The  process  is  one  "  of  preparing  steel  for  enamelling, 
which  consists  in  placing  it,  a  chloride,  and  saltpetre  in  the 
annealing  pot,  and  subjecting  the  same  to  the  ordinary 
annealing  heat."  After  this  the  enamel  is  applied  to  the 
base,  and  fused  thereon. — V.  «  . 


IX.-BUILDING  MATERIALS,  CLAYS, 
MORTARS.  AND  CEMENTS. 

Stone    [Artificial]  from  Broken   Glass.     Ceutral-Blatt    f. 
Glas-Ind.  11,  293. 

A  new  building  material,  called  "ceramic  stone"  by  its 
inventor,  Garchey,  is  being  tested  in  France.  The  chief 
raw  material  is  broken  glass,  which  is  ground  to  powder, 
and  de-vitrified  by  passing  it  through  two  furnaces,  the 
second  one  at  a  very  high  temperature.  Finally,  the  now 
pasty  mass  is  pressed,  and  thereby  acquires  form  and 
solidity. — C.  S. 

Cements.   Hardening   of.       E.    Candlot.      Baumaterialien- 
kunde,  1896,  Heft  1-3. 

The  abnormal  phenomena  sometimes  observed  in  using 
cements  are,  in  almost  all  cases,  referable  to  very  simple 
causes.  Of  these,  the  following  are  some  of  those  more 
frequently  occurring: — (I.)  The  behaviour  (solubility  and 
crystallisation)  of  the  aluminates,  which  plays  such  an 
important  part  in  the  hardening  of  cements,  is  varied  («) 
by  the  presence  of  other  substances,  and  (&)  by  the  hydration 
of  the  aluminates  by  exposure  to  the  air  or  contact  with 
moist  sand.  (2.)  The  curbonation  of  the  free  lime  in  the 
stored  cement  by  the  carbonic  anhydride  of  the  air.  (3.) 
The  presence  of  calcium  sulphate,  which  ofteu  causes  the 
crumbling  of  cement  introduced  into  water  immediately 
after  mixing.— L.  T.  T. 

Portland  Cement,  Impt.  of  by  Admixtures.      L.  Erdmenger. 
Thonind.  Zeit.  20,  [51],  757,  [53],  786—788. 

The  result  of  Lundteigen's  experiments  with  admixtures 
of  Portland  cement  aud  a  siliceous  American  earth  re- 
sembling trass  (Thonind  Zeit.  20,  [32])  agree  with  those 
obtained  in  a  northern  laboratory,  where  an  admixture  of 
a  siliceous  by-product  was  employed  in  conjunction  with 
sand,  the  advantage  being  attributed  to  combination  of  the 
siliceous  material  with  the  free  lime  in  the  cement,  whereby 
the  tendency  of  the  latter  to  crumble  is  counteracted.  The 
results,  as  regards  the  cohesive  power  of  the  mixed  cement 
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:ii  the  end  of  a  year,  appear,  from  the  tables  given,  to  have 

,  r.ilh    more    favourable    in    proportion    to    the 

jncri  11  i   il,  up  to  between  20  and  50  per 

(■■•in.    initio  of  oeinenl    to  sand,    I   8),    according  to  the 

cement  used.     In  two  series  of  tests  with  a   lighth  burnt 

cement, il  wus  founfthat  the  addition  of  from  10  to  SS  pi  i 

of   siliceous    material    rendered     the   product    more 

durable  than  the  unmixed  fully  burnt   cement,  especially 

when  the  semi  oalc  tied  article  was  previously  slaked.     This 

siliceous  material  differs  from  the  American  earth  and  tra*< 

in  being  more  effective  when  previously  dried,  whereas  the 

converse  is  tin'  case  with  the  two  hitter. 

The  author  considers   that  greater  value   ought    to  be 

attributed  to  the  increased  durability  imparted  to  il ement 

In  the  admixture  of  siliceous  matter  than  is  at  present  the 
more  stress  being  now  laid  mi  quick-setting  than  on 
|..  manence.     * '.  S. 

fur  Brichmaking,  Increase   of  Content  in  Sulphates 
during  Firing.     11.   Gunther.     Thonind.  Zeit   1  £00.  20, 

Bkicks  of  .i  certain  brand,  when  employed  in  building 
construction,  regularly  developed  a  whitish  efflores 
consisting  almost  entirely  of  potassium  and  sodiuin  sul- 
pbates;  although  the  same  briek-  when  Btacked  alone 
(without  mortar  intervening)  remained  practically  un- 
changed for  long  periods   of  time.  :m<l  although   the  clay 

i  whieli   they  were  made  contained   little   more  than 

>s  of  sulphates,      it   is    generally    assumed   that    an 
luble    salts  ly    sulphates  I    oi 

during  the  firing  of  bricks,  under  the  influence  of  certain 

The  authi  r  shows  that 
sach  an  increase  likewise  occurs  even  when  fuel  free  from 
Milpbur  is  employed,  if  the  clay  contain  pyrites— aj  was  the 

in  the  present  instance.     A*  regards  the  source  of  the 
efflorescence,  this  was  found  to  arise  from  the  interaction  of 

sum   contained  in   the  bricks  with   alkalis  derived  from 
the  intervening  mortar. — H  T.  P. 

/.  Treatment  "t\  with  Antiseptics  prepared  from 
Petroleum.  A.  \V.  Adiasiewietsch.  Trudy,  bak.  otd. 
imp.  russk.  Tech.  ohsehtseh.  1896,  H,  24::. 

Tin:  resinous  matters  obtained  from  petroleum  by  the 
author's  previously  published  method  (this  Journal,  1896, 
34n  and  also  267)  ;ire  superheated  by  agitation  with  heated 
eg,  and  then  distilled  at  3S0°— 400  C.  The  product 
flows  in  cascade  fashion  in  a  thin  stream,  through  an  uir- 
tight  cast-iron  chamber,  heated  to  450" — 180  C  The 
vapours  produced  are  led  into  a  -till,  filled  with  the  same 
product  at  its  boiling  point.  These  vapour-,  owing  to 
their  higher  temperature,  much  a>-i-t  the  distillation.  A 
condenser,  protected  from  too  rapid  cooling,  is  attached  to 
the  still,  By  thi-  process,  7.">  per  cent,  of  antiseptic  com- 
pound- were  obtained  from  a  resinous  substance  prepared 
from  a  petroleum-still  residue.  Nine  per  cent,  remained  as 
a  tar  in  the  still. 

Machinery  oil  residues,  yielded  resinous  matter  producing 
58  per  cent,  of  antiseptic  compounds  and  '-'4  per  cent,  of 
tarry  matter.  The  average  composition  of  the  antiseptic 
liquid,  was  20*9  per  cent,  of  oils,  boiling  below  800°  C. : 
31 -2  per  cent,  between  800° — 400  ;  6*7  per  cent...:'  solid 
anthracene;  1*8  per  cent,  of  phenols;  S-0  per  cent,  of 
naphthalene  and  10  per  cent,  of  coke.  Treatment  with 
hydrochloric  acid  extracted  basic  oils  containing  aniline. 
The  author  considers  that  these  together  with  the  anthracene- 
oils,  form  the  real  antiseptic  agents  ;  whilst  the  resinous 
constituents  of  the  mixture  confer  on  the  wood  greater 
density  and  durability.  The  wood  must  be  carefully  dried 
before  treatment.  The  usual  steaming  is  a  mistake,  since 
the  after  vacuum  treatment  fails  to  remove  all  the  moisture. 
Treatment  with  the  vapours  from  the  boiling  antiseptic  is 
better.  These  coagulate  the  albumins,  but  at  the  same  time 
expel  all  moisture.  The  usual  vacuum  treatment  follows, 
and  then  treatment  with  the  antiseptic  fluid  under  3| — 4 
atmos.  pressure. 

The  light  hydrocarbons  retained  in  the  pores  of  the 
wood  stem  to  dissolve  the  antiseptic,  and  to  assist  its 
permeation.  Pried  wood  absorbs  more  ot  the  antiseptic 
than  steamed  wood  :  but  wood  treated  as  described  above, 


absorbs  -till  more.     W I  so  treated  loses  2  —6  pel  cent. in 

:"  in  'I"'  firsl  three  i iths,  owiog  to  evaporal 

lightei  antiseptic  oils.      \  furthei    loss  is  not  advantagi 

ind  ma]  be   prevented   by  dipping  thi 

for  8—8  minutes  in  the  tai  which 

lini  at    i  still-residue  when  preparing  the  antu 

This  tar  penetrates  about   l    mm.   in  depth,  and  forn 

impermeable  outer  coating. — J.  15.  C.  K. 

PATENTS. 
Artificial   Stones,   Manufacturi  I 

1    I    "ilon  and  ,J    J.   Defalque,  Blatoi     Bi  Ig  un        I   i 
Pat.  23,018,  Dec.  2,  1895. 

Tin:  inventors  claim  the  use  of  electricity  as  a  petrifying 
agent,  in  the  manufacture  of  artificial  -tone. — V.  (  . 

Kilns /oi  Usi  in  the  \fanufacturi  of  Bricks,  Terra-Cotta 
Goods,  Tiles,  and  the  like ;  Impts.  in.  .1.  W.  Ormrod, 
Bolton.     Kng.  Pat.  1794,  Jan.  25,  18! 

A  series  of  chambers  is  placed  on  each  side  of  a  central 
Hue,  which  serves  for  both.  From  the  chamber-,  passagi  - 
leading  to  the  central  tin.-  conduct  steam  to  a  chimney.  A 
partition  in  the  central  flue  provides  a  passage  for  the 
smoke,  w I:  ond  chimney.      \nv  one  of 

the  chambers  can  be  used  as  a  separate  kiln.—  \    i 

Kilns   or   Finnans,   Impts.    in.    Applicable   for   Burning 
Limt .  (':  in,  at.  and  other  Mini  nils.     B.  Simtnonds,  I 
Lanes,  and  John  Delauey,  Horton-in-Ribblesdale.     En<* 
Pat.  2843,  Feb.  7.  1896 

Tin-  gases  and  products  of  combustion  from  the  gas  pro- 
ducer  are  raised  to  "a  white  heat"  in  a  combusti.  i 
chamber,  supplied  with  heated  air,  before  being  admitted  to 
the  kiln.— V.  C. 

Wood,  An   Improved  Composition  for  use  in  Imitation  of 
or  in  Substitution  for.    F.  L.  Scheuermann,  Twickenham, 
and  J.  S.  Cow  per,  London.     Kng.  Pat.  6232,  March  20 
1896. 

1  in-  composition  is  produced  "by  the  action  of  nitric  acid 
on  a  mixture  consisting  essentially  of  comminuted  or  dia- 
lled wood  ami  a  siccath  e." 
Mowing  proportions  have  been  found  suitable,-;!?., 
sawdust.  I  pint  ;  sulphate  of  zinc  or  sulphate  of  copper  or 
a  mixture  of  both  in  any  proportions.  1  pint;  powdered 
rosin,  2  oz.  ;  nitric  acid,  \  pint  ;  and  linseed  oil,  2  fluid 
or.— V.  C. 

X.-METALLURGY. 

.  Chemistry  of  the  Cyanide  Process  for   Extracting. 
G.  Bodlander.     Zeits.  fur  aDgew.  Chem.  1896,  583—587. 
Thi  reaction    which    occurs   in  the   solution   of   gold   by 
potassium   cyanide,    was   supposed   by   McArthur   to    take 
place  according  the  equation — 

2Au  +  4KCN  -  2H,0  =  2KAu(CN)2  +  2KOH  -  li- 
lt  has  been  shown,  however,  by  Maclaurin,  Goyder, 
others  that  atmospheric  oxvgen  take-  pan  in   the  action 

thus:  — 

4Au  -  8KON  -  2H.0  -  '  I,  =  4KAn(CN).  -  4KI  HI . 

The  author  finds  that  the  reaction  is  not  so  simple  a-  this 
equation  would  indicate,  but  that  it  takes  place  in  two 
stages.     In  the  first  of  these,  hydrogen  dioxide  i-  formed— 

2Au  -  4KCN  +  l'IIO  +  O.  =  2KAu((  \  >    -  2KOH  - 
H,<)_, 

and  the  reaction  then  proceeds  without  further  aid  from  the 
atmospheric  oxygen — 

2Au  -  4KCN  -  H.,n,  =  2KAu(CN)a  -  2KOH. 

Using  pure  gold,  90  per  cent,  of  the  amount  which,  is 
theoretically  soluble  in  this  manner,  may  be  dissolved  bv  a 
given  quantity  of  potassium  cyanide. 

The  rate  of  solution  of  gold  in   alkali  cyanide  soluti 
increases    with    the   concentration    of  the   latter,   thus    the 
times  required   for  the  solution  of  4'",   sq.  era.  of  g  •'  t    |c  if 
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(=  7-1  menus.)  in  80  O.C.  ofO-1,  0-25,  1  one  :t  percent. 
rotations  of  potassium  cyanide,  are  approximately  12.  5.  4, 
and  S  mius.  respectively.  This  does  not  accord  with  the 
ment  of  Maclaurin  that  n  maximum  rate  of  solution  is 
obtained  with  a  0"S5  per  cent,  solution. 

The  solution  of  gold  by  reagents  so  indifferent  as  potassium 
cyanide  and  (at  ordinary  temperatures)  oxygen,  is  best 
accounted  for  by  the  theory  of  free  ions.  In  its  simple  salts, 
gold  is  present  as  cathion,  but  it  cannot  be  made  to  replace 
hydrogen,  and  cannot  be  brought  into  the  ionic  state  by 
the  energy  produced  by  the  oxidation  of  hydrogen.  Solu- 
tion, in  fact,  occurs  owing  to  the  gold  entering  into  union 
with  cyanogen  and  forming  a  complex  anion — 

3Ao  MKr  4CX  -  2<>H  +  211  +  O,  =  2Au(CN)„  + 

+ 
4K  +  20H  +  HjOo- 

In  view  of  the  fact  that  hydrogen  dioxide  acts  upon 
hydrocyanic  acid,  with  the  formation  of  oxamide,  as  Rad- 
ziszews'ki  has  shown  (Her.  18,  355),  the  production  of 
hvdrogen  dioxide  in  the  above  reaction  may  to  some  extent 
explain  the  loss  of  hydrocyanic  acid  which  is  experienced 
in  practice. — E.  B. 

Gold,   Detection    of,   in    Sea    Wafer :  also    Oxidation    of 

us   Sulphate  by  Sea  Water.     E.   Sonstadt.     Proe. 

Chem.  Soc.  12,  236. 
Ketkrenxe  is  made  to  the  author's  papers  (Chem.  Xews, 
25  196,  231,  and  241 )  relating  to  the  presence  of  calcium 
iodate  in  sea  water,  and  to  the  absence  in  existing  analyses 
of  sea  water  of  the  recognition  hitherto  of  the  presence  of 
any  salt  capable  of  acting  as  an  oxidiser.  Results  were 
obtained  which  point  to  the  presence  in  sea  water  of  other 
oxidising  salts  besides  calcium  iodate,  which  is  not  in 
sufficient  proportion  to  account  for  all  the  facts  ascertained. 

In  the  second  part  of  the  paper,  on  the  detection  of 
gold  in  sea  water  by  means  of  mercury,  experiments  are 
described,  in  which  pure  mercury  was  agitated  with  sea 
water  and  then  volatilised  in  a  porcelain  crucible.  The 
black  film  left  behind  was  digested  in  strong  hydrochloric 
acid,  which  removed  silver  and  other  metals,  leaving  a 
'tain,  soluble  in  aqua  regia,  giving  a  minute  gold  bead  on 
cupellation.  It  is  suggested  that  the  precious  metals  are 
probably  present  in  sea  water  in  a  free  state,  owing  to 
molecular  strain  from  the  great  dilution  of  their  salts. 

The  preceding  experiments  were  made  in  1895,  on  the 
Great  Eastern  Railway  Company's  sea  water,  conveyed  in 
oak  kegs.  Reference  is  made  to  unpublished  experiments 
on  sea  water  from  the  same  source,  made  a  few  years  ago, 
in  which  assays  were  made  of  the  ferric  oxide  obtained  by 
treating  the  sea  water,  slightly  acidulated,  with  ferrous  sul- 
phate, which  experiments  showed  that  water  from  this 
source  was  much  poorer  in  gold  than  the  water  of  the 
Iri-h  Sea,  on  which  the  author's  first  experiments  in  1872 
(Chem.  News,  26,  159)  were  made. — E.  S. 

G  '.  Absence  in  Granite  Jioek  of  Bald  Mountain  Dis- 
trict, Wyoming.  F.  D.  Smith.  Eng.  and  Mining  J.  62, 
[23],  1896,  535. 

The  author  was  sent  down  to  confirm  or  refute  the  report 
that  the  whole  of  the  granitic  rock  in  this  district  contained 
gold.  The  manager  of  the  Fortunatus  Company,  which 
works  theconglon  i  i  iti  of  this  locality  for  gold,  had  asserted 
the  presence  of  gold  as  a  "  telluride."  The  author's  results 
•  how  that  no  gold  is  present,  and  that  the  report  was 
erroneou-.— .1.  B.  C.  K. 

ranhan]  Mines  at  Joachimsthal,  Bohemia. 
K.  Helmhacker.  Eng.  and  Mining  J.  62,  [23],  1896, 
533—534. 

The  mine  was  originally  worked  for  silver,  which  exists  in 
rich  pockets,  out,  owing  to  the  wide  space  over  which  such 
pocket-  ar./  jcatt  red,  greater  attention  was  at  length  paid 
to  the  cobalt,  nickel,  bismuth,  and  uranium,  formerly 
considered  as  by-products.  Owing  to  the  high  value  of 
the  uranium,  m<  re  recent  development  has  been  chiefly 
undertaken    in    this    direction,   and   the  mine  is   now    an 


uranium  mine,  with  silver  and  the  other  metals  con- 
sidered as  by-products.  Besides  developing  the  mine,  the 
old  waste  heaps  from  the  early  workings  have  been  utilised 
with  satisfactory  results.  The  ore  is  usually  massive  or  in 
grains,  with  a  colour  from  greyish  to  velvet-black,  and  a  dull, 
submetallic,  pitch-like  lustre.  If  pure,  the  composition 
should  be  V30„but  analysis  shows  that  it  contains  only  C>S'!i 
to  86-5  per  cent,  of  U30\,,  whilst  the  admixtures  are  Fe<  >, 
2  to  5-7  per  cent. ;  Cat),  0  to  5-8  ;  MgO,  0  to  0-5  ;  SiO  , 
2-4  to  5-4;  PbS,  2-8  to  0-6;  PbO,  0  ro0-7;  A1.,03,  0  to 
0-3;  BijOj,  Oto  1'2  j  Bi.  (1-5  to  0-6;  Cu,  0  to  3'9  ;  CO, 
0  to  3-3";  MnO,  0-1  to  0-8;  As,  12  to  4-3;  Zn,0  to  0  7"; 
and  HL,0,  0-4  to  2-6  ;  together  with  S03,  YoO;,  and  traces 
of  other  metals.  The  coloured  ores  are  all  derived  from 
this  black  species.  It  is  stated  that  in  no  other  district  in 
the  world  is  uranium  ore  found  in  extractable  quantity,  and 
the  works  erected  at  Joaehim-thal  for  its  conversion  into 
colours  for  use  is  the  only  one  in  existence,  and  the  Crown 
monopolises  the  trade. 

The  treatment  of  the  dressed  ore  is  as  follows  : — It  is 
first  calcined  in  a  reverberatory  furnace  to  decompose  the 
sulphides,  arsenides,  &c,  after  which  15  per  cent,  of  sodium 
carbonate  and  2  per  cent,  of  sodium  nitrate  are  added,  and 
the  whole  again  strongly  heated.  The  VfiA  is  thereby 
converted  into  a  form  readily  soluble  in  dilute  acids,  whilst 
the  impurities  are  transformed  into  salts  soluble  iu  water. 
The  latter  are  extracted  with  hot  water,  and  the  uranium 
oxide  dissolved  in  dilute  sulphuric  acid.  Caustic  soda  is 
added  in  excess  to  the  sulphate  solution,  so  as  to  precipitate 
other  metallic  oxides  whilst  re-dissolving  the  uranium 
hydrate.  This  solution,  after  separation,  is  treated  with 
sodium  carbonate,  and  yields  an  insoluble  sodium  uranxte, 
XaL,U;.07  +  6H.:0.  This  is  the  original  process  of  treat- 
ment, and.  with  the  addition  of  a  few  improvements,  is  that 
now  in  use.  The  dressed  ore  treated  in  1887  was  30  cwt., 
at  337  florins  per  cwt.,  whereas  iu  1894  it  was  87^  cwt.,  at 
657  florins  per  cwt.  The  marketable  products  consist  of  a 
yellow-orange  or  dark  orange  uranite  of  soda,  a  hydrated 
compound  of  the  formula  UL,(NH4);,07  +  6H„0,  and  the 
black  oxide,  and  they  are  used  for  glass  staining  and 
porcelain  painting.  The  output  is  variable,  amounting  to 
from  20  to  120  cwt.  per  annum.  Two-thirds  of  the  pro- 
duction of  1S95  was  consumed  in  Austria,  whilst  one-third 
only  was  exported. — A.  W. 

Steel,  l"se  of  Phenol  {Carbolic  Acid)  for  Tempering. 
M.  Levat.    Comptes.  rend.  123,  945. 
The  author  describes  experiments  made  with  chisels  and 
with  ingots. 

Iu  the  former  ease,  the  chisel,  tempered  to  a  blue  tint  in 
carbolic  acid,  was  superior  in  hardness  to  the  one  tempered 
at  a  cherry-red  iu  water.  The  ingots,  of  ordinary  cast 
steel  and  of  rolled  steel,  showed  a  similar  improvement  in 
hardness,  elasticity,  and  also  in  grain  when  tempered  at  a 
white  heat  in  carbolic  acid.  The  amount  of  carbon  in  the 
steel  was  not  increased  bv  tempering  in  carbolic  acid. 

—J.  B,  C.  K. 

Aluminium,  Behaviour  towards  Ammonium  Compounds; 
ami  the  Utilisation  thereof  for  the  Chemical  Modifica- 
tion of  the  Surface  of  the  Commercial  Metal.  C.  Goettig. 
Ber.  29,  167J." 
The  fact  that,  by  the  action  of  alkaline  bases,  of  hydro- 
fluoric acid,  and  other  substances  upon  aluminium,  an 
alteration  of  the  surface  colour  of  that  metal  can  be  pro- 
duced, caused  by  the  elimination  of  certain  impurities 
through  the  above-named  agents,  suggested  the  attempt  to 
produce  a  similar  result  by  a  treatment  resulting  in  the 
partial  solution  of  the  aluminium,  but  without  interfering 
with  the  impurities  contained  in  it.  Such  a  treatment, 
which  is  generally  accompanied  by  a  brownish  discoloration 
of  the  metal,  consists  in  the  action  upon  aluminium  of  very 
dilute  solutions  of  ammonia,  or  of  ammonia  and  ammonium 
salts.  Iu  the  first  case  dark  brown  tints  are  obtained,  in 
the  second  case  light  brown  ones.  The  reaction  taking 
place  appears  to  be  expressed  by  the  equation — 

2A1  +  6NHjOH  =  Al.:(ONHj)6  +  6H, 

the  soluble  ammonium  aluminate  subsequently  splitting  up 
into  insoluble  alumina  and  ammonia. — C.  <  1.  W, 
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Gold  ami  Silver,  Estimation  of,  in  Auriferous  Minerals. 

I'    Irtichot.     Ann.  I'hiiu.  Anal.  Appliq.  1896,  1,  B6S. 

Si i  under  Will.,  page  66. 

Commercial  Copper,  Analysis  "f.  by  the  Electrolyte 
Method.     A.  Bollard.     Comptee rend.  123,  1003. 

Set  under  Will.,  pagi  66. 

PATENTS. 

Cast    Steel    and   Homogeneous    Iron    [Furnace    Lining"], 
fmpts.  in  tin  Manufacture  "/'.     .'.  Gjers,  Middlesbrough - 
o  i  IV, -.     Bog.  l'at.  82,727,  Nov.  27.  1895. 
\  ordinary   open  hearth  -tccl-melting  furnace  is  lined  on 
its  bottom  tnd   tides  with   a   rich  natural  or   artificial  iron 
o\ab'  on  a  silioious  or  magnesia  foundation,     [fagranu- 
latod  iron  ore  be  used,  it  is  damped  with  brine  to  ensure  a 
saked  and  solid  bottom.    The    furnace  ma]  be  charged 
with  erode  pig-iron,  either  cold  or  ruu  in   Quid,  and  the 
temperature  is  high  enough  to  maintaiu  the  charge  iu  the 
liquid   state   after   it-   conversion   into  steel,  which,  after 
tempering   irith  ferro-mauganese  or  ferro-silicon,  is  run  otv 
into  ingots.     It   is  stated  that   crude   pig-iron  containing 
much  or  little  phosphorus   may,  with  equal  advantage,  be 
boiled,  as  described,  on  a  rich  iron  cinder  bottom.    Refer- 
ence is  niaile  to  the  inventor-  patent--  of  1SG7,  3440;    189-1, 
I;    1N'.I5.    10,815    (this  Journal,    1896,457);  ami  1896, 
128  (abstract  following).— E  s. 

Cast  Steel  and  Homogeneous  Iron  [Duplex  Furnaci  . 
Impts.  in  Furnaces  for  the  Manufacture  of.  J.  Gjers, 
Middlesbrough-on-Teee.     Eng.  l'at!  123,  Jan,  2,  1896. 

A  oi  ii.rx  furnace  is  described,  consisting  of  two  open- 
hearth  furnaces,  arrai  ;  -'nail  angle  side  by  side. 
Connected  at  the  rear  ends  by  a  semi-circular  Sue,  and 
having  a  combustion  chamber  in  front  of  each  furnace, 
each  chamber  being  surmounted  by  a  regenerator,  prefer- 
ably of  the  cellular  type,  with  reversing  mechanism.  The 
bottoms  and  linings  of  the  furnaces  may  be  of  iron  oxide, 
a-  described  in  the  previous  abstract  of  Eng.  l'at.  22,727, 
189").  or  they  may  he  of  acid  or  basic  material.  A  fan  is 
used  to  siipph  a  mild  air  blast.  In  working,  the  hot  gases 
from  one  combustion  chamber  pass  into  the  corresponding 
furnace,  melting  the  material  upon  the  bed,  and  then 
traverse  the  connecting  flue  and  melt  crude  pig-iron  on 
the  bed  of  the  second  furnace,  whilst  the  charge  in  the 
first  furnace  is  being  converted  into  finished  steel.  The 
fire  gases  then  pass  through  the  second  combustion 
chamber,  in  which  the  fuel  has  been  allowed  to  burn  low . 
and  through  the  regenerator  above,  which  they  heat, 
whence  the)  have  exit  to  a  chimney.  The  reversing  take- 
place  when  the  crude  pig-iron  has  been  brought  to  tin 
meltiug  stage  in  one  furnace,  and  the  finished  -teel  been 
tapped  from  the  other  furnace.  A  modified  duplex  furnace 
is  also  shown,  in  which  each  combustion  chamber  is  pro- 
vided at  its  forward  end  with  a  number  of  passages  through 
which  producer  or  other  combustible  gas  can  be  admitted 
from  an  underground  gas  flue,  thus  dispensing  with  solid 
fuel  without  disturbing  the  general  arrangements. — K.  S 

Iron  and  Steel  and  other  Metals,  Process  for  the  Direct 
Production   "/'.  from   /heir    Ore*.     E,   J.   M.   Servais, 

Luxemburg,  and  I'.  (iredt,  Ksch-on-the-Alzette,  Luxem- 
burg. Eng.  l'at.  2997,  Feb.  in,  189C. 
Tins  is  a  "  process  for  the  direct  production  of  iron  and 
and  other  metals  from  their  ores  by  smelting  the  latter 
under  admixture  of  easily  fusible  reducing  bodies,  fats,  oils, 
resins  (for  example,  petroleum  and  petrokum  residues) 
under  partial  or  complete  exclusion  of  the  air,  or  bv  th,- 
introduction  of  the  mixture  of  the  ores  with  the  reducing 
substances  into  the  liquid-bath  in  the  melting  furnace,  or 
by  melting  the  spongy  iron  produced  from  iron  ore  bv  the 
reduction  by  means  of  oils  or  reducing  gases,  such  spongv 
iron  being  protected  against  oxidation  by  a  coating  of  a 
protective  compound  of  iron  with  nitrogen  or  other  suitable 
element,  or  by  the  introduction  of  the  spongy  iron  produced, 
into  the  liquid-bath  of  the  smelting  furnace,  whether  con- 
tinuously by  means  of  a  feeding  worm  or  iutermittentlv  by 
a  piston." — K.  S. 


Amalgam,  An   Improved  [Copper-cadmium  Amalgam]  for 
thi  jil!,„:,  of  Hollow   teeth.      W.    Randier,    Frii 
Mecklenburg.    Eng,  Pat,  23,050,  Dec.  2,  \t 

I'kki'M'ita  i  i  ii  copper  i-  mixed  with  mercury  and  i  toll 
per  cent,  of  cadmium  is  added  so  as  to  hasten  it-  hardening. 

—J.  II   i 

Metallurgical    Furnaces    [Annealing   tubes'],   Tmpts.    in. 
<;.    Piatt,    Wednesbury,    Stafford.      Eng.   I-'at.    - 
Dec.  0,  1895. 

I'm:  furnace  is  a  combination  of  a  fire-place,  an  annealing 
chamber,  and  of  drying  stoves,  can  on  either  Bide  of  a 
central  Sue,  which  the  fire-gases  enter,  after  their  passage 

through  a  pair  of  lower  flues  and  the  annealing  chamber. 
The  apparatus  i-  applicable  to  annealing  and  drying  seam- 
less steel  and  other  metal  tubes,  rods,  bars,  sheets,  &c. 
The  annealing  chamber  is  placed  immediately  above  the 
two  lower  flues,  and  i-  surmounted  by  drying  stoves  and 
the  upper  central  flue.  When  the  annealing  chamber  is 
required  for  close  annealing,  it  is  heated  by  side  flues  as 
well  as  by  those  beneath,  the  ga-es  in  this  ease  pas-ing  on 
to  the  upper  flues  without  traversing  the  annealing  chamber. 

—  )•:.  S. 

Nickel  Ons,  and  other  Materials  containing  Nickel, 
Impts.  in  Apparatus  for  treating  with  Carbon  Mon- 
oxide. L.  Mond,  London.  Eng.  Pat.  23,665,  Dec.  10, 
I  895. 

I'm:  apparatus  consists  mainly  of  two  upright  cylinders 
containing  superposed  trays,  down  the  series  of  which 
nickel  ore  is  caused  to  descend  to  the  bottom.  The  first 
cylinder,  into  which  the  ore  is  tir-t  charged,  receives,  near 
the  bottom,  a  current  of  a  reducing  gas,  such  as  water-<Tas, 
or  producer  gas  containing  hydrogen,  which  traverses  the 
column.  A  compartment  beneath  each  of  the  upper  trays 
i-  connected  by  a  side  flue  to  a  stack-shaped  combustion 
chamber,  from  which  heating  gases  enter,  and  bv  another 
flue  to  a  chimney,  so  that  the  heating  gases  do  not  mingle 
with  the  reducing  gases  led  up  the  cylinder.  The  lower 
compartments  are  provided  with  taps"  connecting  with  a 
water  or  air  supply  for  cooling  the  descending  ore.  The 
second  cylinder,  or  "  volatiliscr,''  receives  the  ore,  now 
containing  metallic  nickel,  from  the  reducing  cylinder,  and 
this  is  caused  to  descend  from  tray  to  trav,  whilst  a  stream 
of  carbon  monoxide  is  led  into"  the  lower  part  of  the 
volatiliscr,  anil  is  taken  from  the  upper  part  into  cooliDg 
chambers,  in  which  nickel  is  deposited  from  the  gaseous 
compound  formed.  A  pair  of  conveying  columns  is  set 
between  the  two  cylinders,  receiving  respectively,  by  suita- 
ble mechanism,  the  ore  discharged  from  the  bottoms,  and 
delivering  the  same  to  the  top  of  the  opposite  cylinder,  so 
that  the  ore  is  subjected  successively  to  repeated  alternate 
treatment  in  the  two  cylinders.  A  special  rotary  feed  valve 
is  described  and  shown,  to  enable  this  interchange  to  be 
effected  without  permitting  mixture  of  the  different  gases 
employed.  (Eng.  Pat.  23,665  A,  Dec.  16,  189.5.  r  - 
page  34.)— E.  S. 

The  Treatment  of  Metals  [Alloying  with  Chromium], 
Impts.  relating  to,  and  to  Products  resulting  therefn 

E.  Placet,  Paris.     Eng.  Pat.  202,  Jan.  3,  1896. 

Pure  chromium,  coated  with  another  metal  (such  as  copper, 
nickel,  aluminium,  gold,  silver,  Sect.),  is  introduced  into  the 
fused  metal  or  alloy  with  which  it  is  desired  to  alloy  it.  The 
purpose  of  thi-  coating  is  to  prevent— at  the  moment  of  its 
introduction  into  the  molten  metal  or  allov— the  oxidation 
of  the  chromium.  One  or  other  of  several" specified  metals 
may  be  simultaneously  introduced.  The  solution  of  the 
chromium  in  the  fused  metal  is  facilitated,  it  is  said,  by 
the  addition  of  auxiliary  metals,  and  also  of  certain  oxides 
and  salts.  The  improved  properties  of  the  chromium 
alloys  thus  formed  in  respect  to  various  applications  are 
described.— E.  S. 

'  'austic  Soda,  Carbonate  of  Soda,  and  Sulphide  of  Sodium, 
Impts.  in  the  Manufacture  of.  II.  R.  An<*el,  London. 
Eng.  Pat.  335,  Jan.  6,  1896. 

>'. i  under  VIL,  page  43. 
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Cold.   S  Platinum,  Treatment  of  Antimonial  and 

Materials,  or  Funnier  Products,  con- 
taining. W.  Blackmore,  Sheffield.  Eng.  l*;it.  549, 
Jai  - 
i'liK  material  is  fused  with  an  alkali  or  alkaline  compound, 
such  as  carbonate  of  soda,  together  with  sulphur  or  some 
suitable  sulphur  compound.  A  reverberatory  furnace  may 
he  employed  at  a  dull  red  heat.  The  fused  mass  is  treated 
with  water  when  the  arsenic  and  antimony  go  into  solution, 
and  the  precious  metals  remain  in  the  residues  and  may  be 
recovered  by  smelting. — J.  II.  ('. 

Gold  and  other  Metals,  Impts.  relating  to  the  Extraction 
../'.  from  Ores,  Tailings,  Slimes,  and  other  Compounds 
containing  the  some,  to  Apparatus  therefor,  and  to  the 
Preparation  of  Solvents  for  Use  in  such  Extraction. 
II.  R.  Lewis,  London,  and  C.  Gelstharp,  Manchester. 
Eug.  Pat.  23,052,  Pee.  2,  1S96. 

Tut  material  in  a  fine  state  of  division  is  treated  with  a 
solution  containing  hypoehlorous  or  hypobromous  acid  or 
other  oxy-acid  of  chlorine  or  bromine,  with  or  without  ad- 
mixture of  other  suitable  chloride  or  bromide :  or  it  is 
mixed  with  bleaching  powder  or  bleaching  liquor,  and 
carbonic,  acetic  or  other  suitable  acid  is  added ;  or  it  is 
mixed  with  a  finely  divided  carbonate,  sulphate,  phosphate, 
arseniate,  or  oxide  and  water,  and  then  gaseous  or  liquid 
chlorine  or  bromine,  or  hypoehlorous  or  hypobromous  acid 
is  added.  The  mixture  is  agitated  when  necessary  until  all 
the  gold  is  dissolved.  The  gold  is  precipitated  from  the 
solution  by  carbon,  sulphuretted  hydrogen  or  other  suitable 
precipitant ;  or  by  means  of  a  current  of  electricity,  in 
«  hicb  case  the  chlorine,  hypoehlorous,  or  hypobromous  acid, 
liberated  at  the  anode,  may  be  conveyed  into  tanks  containing 
milk  of  lime,  so  as  to  be  employed  again.  If  the  material 
contain  silver,  salt  or  other  suitable  chloride  may  be 
employed  so  as  to  dissolve  the  whole  of  it  with  the  gold,  or 
if  little  or  no  chlorides  are  present,  the  hypoehlorous  acid 
will  convert  it  into  silver  chloride,  which  will  remain  with 
the  solid  residue,  from  which  it  may  be  removed,  after 
separating  the  gold  solution,  by  meaus  of  a  strong  solution 
of  salt  or  by  hyposulphite  of  soda  [thiosulphate]  solution, 
and  precipitated  by  electrolysis  or  other  means. — J.  H.  C. 

Precious  Metals,  Impts.  in  or  relating  to  the  Extraction  of, 
from  their  Ores.  \Y.  II.  James,  and  C.  J.  Norris,  London. 
Eng.  Pat.  23,492,  Dec.  7,  1896. 

'I Hi:  substance  obtained  by  saturation  of  bromine  with  the 
oxides  of  nitrogen  (called  "  nitrobromine  ")  ;  or  the  some- 
what similar  substances  formed "  when  any  halogen  is 
acted  on  by  the  oxides  of  nitrogen";  or  a  "substance 
:  to  dull  redness  equal  weights  of  bleaching 
powder  and  potassium  cyanide,"  or  '■  potassium  hypo- 
chlorite or  hypobromite,  with  or  without  the  addition  of 
hypoehlorous  or  hypobromous  acid  "  is  used  alone  or  added 
to  the  cyanide  solution  ordinarily  employed  in  treating  gold 
ores  SO  as  to  increase  its  solvent  action. — J.  II.  C. 

Extracting  Metalt  Amalgamation],  Impts.  in  Apparatus 
for.  K.  Fischer,  Breslau,  and  C.  G.  Penney,  London, 
"ling.  Pat.  19,888,  Sept.  9,  1896. 

The  mercury  is  heated  in  a  retort,  heated  air  being  forced 
in  at  the  -ime  time.  The  mixture  so  produced  is  conducted 
by  a  pipe  covered  with  a  heat  insulator,  and  returned 
axially  into  a  slightly  inclined  drum  and  cylinder  which 
lie.  Within  the  cylinder  the  pipe  is  per- 
forated. The  wet  or  dry  material  to  be  treated  is  introduced 
at  the  upper  end  of  the  cylinder  and  gradually  makes  its 
way  int..  the  drum  where  it  comes  in  contact  with  the 
beat..!  air  and  mercury  vapour,  and  forms  an  amalgam 
which  is  deposited  on  the  inner  surface  of  the  drum.  The 
drum  is  constructed  of  copper,  its  inner  surface  is  amalga- 
mated and  made  to  form  the  cathode  of  an  electri- 
while  an  auo  le  of  carbon  or  other  suitable  mat.  rial  is 
1  from  the  axial  pipe.  —J.  II.  < '. 


XL-ELECTRO-CHEMISTRY  AND 
ELECTRO-METALLURGY. 

(.4.)—  ELECTRO-CHEMISTRY. 

PATENTS, 

Electric  Batter//  [Primary],  An  Improved.  T.  Falle, 
Toulouse,  France.     Eng.  Fat.  22,142,  Nov.  20,  1895. 

The  claim  is  for  "  An  electric  battery  in  which  the 
negative  pole  is  formed  of  a  sheet  of  zinc  immersed  in  a 
solution  of  chloride  of  sodium  or  chloride  of  zinc,  the 
positive  pole  being  formed  of  a  cylinder  of  porous  carbon 
containing  an  agglomerate  composed  of  sulphate  of  zinc,  a 
double  sulphate  of  aluminium  and  potassium  and  of  potas- 
sium bichromate,  these  substances  being  ground  and  mixed 
to  a  thick  paste  with  sulphuric  acid." 

The  agglomerate  is  made  up  of  equal  weights  (  100  gnus.) 
of  alum,  potassium  bichromate,  sulphate  of  zinc,  and 
sulphuric  acid. — J.  C.  li. 

Ozone,  Impts.  in  or  relating  to  the  Manufacture  of  and 
Apparatus  therefor  [Corrugated  Glass  Plates].  C.  .1. 
Yarnold,  Brixton,  London.  Eng.  Fat.  24,289,  Dec.  18, 
1895. 

I.N  this  apparatus  the  gas  or  air  treated,  is  first  purified  In 
means  of  caustic  soda,  and  then  dried  and  cooled  to  a 
temperature  of  32°  F.  It  is  then  passed  into  an  expansion 
chamber  provided  with  a  thermometer,  and  thence  into  the 
ozoniser  proper,  which  consists  of  a  number  of  compound 
plates,  each  formed  of  a  sheet  of  corrugated  glass,  enclosing 
between  them  a  layer  of  silver  foil,  which  forms  a  "  tab  "  or 
extension,  connected  by  means  of  a  screw  and  washer  to  its 
respective  terminal.  There  are  two  terminals,  one  on  either 
side  of  the  box.  The  plates  are  cemented  at  their  edges,  and 
arranged  so  that  the  summits  of  the  waves  on  one  plate  are 
opposite  the  depressions  of  the  next.  Each  compound 
plate  is  let  into  the  casing  of  the  apparatus,  which  is 
formed  of  insulating  material,  preferably  slate.  Their 
lower  edges  are  placed  between  ribs  on  the  floor  of  the 
casing  and  their  upper  edges  are  insulated  from  each  other 

i   by  fingers  extending  from   a   bar  secured  to  each  sleeve. 

I  Anv  oxides  which  may  be  formed  are  dealt  with  as  in  Eng. 
Pat.  12,692,  1895.— G.  H.  R. 

Electrodes  [Carbon],  Impts.  in  and  relating  to,  for  Use  in 
the  Production  of  the  Electric  Arc.  J.  A.  Deuther, 
boston,  U.S.A.     Eng.  Pat.  20,600,  Sept.  17,  1896. 

The  object  is  to  construct  one  or  both  of  the  opposite 
electrodes  at  the  point  wdiere  the  arc  is  formed  with  a  section 
of  carbon  in  any  form  (but  where  found  useful,  composed 
of  alkaline  earths  and  carbon),  which,  when  consumed,  can 
he  replaced  by  a  similar  section,  without  disturbing  the 
other  parts  of  the  electrode. — J.  C.  R. 

Electric  Furnaces  [Calcium  Car/ode  and  reduction  of 
Refractory  Compounds],  Impts.  in  and  relating  to. 
J.  A.  Deuther,  Boston,  U.S.A.  Eng.  Pat.  20,601, 
Sept.  17,  1896. 

The  inventor  shows  au  oscillating  electrode  and  mechanism 

whereby  material  to  be  smelted  is  fed  within  the  path  of  the 

arc. — J.  C.  K. 

(B.)  — ELECTRO-METALLURGY. 

Electro- Ckemistry,  Inorganic,  recent  Progress  in. 

( !,  c  heneveau.     Rev.  d.  Phys.  et  d.  Chimie.  1,  55 — 62. 

These  notes  are  mostly  derived  from  papers  read  before 
section  X.  at  the  Congress  of  Applied  Chemistry  in  Paris, 
duly    1896. 

Treatment  of  Tin  Scrap. — The  electrolytic  recovery  of 
tin  from  this  material,  is  now  carried  out  with  a  i'O  per  cent. 
sodium  hydrate  solution  containing  sodium  chloride  as  an 
electrolyte.  10  per  cent,  of  the  tin  remains  dissolved  in  the 
electrolyte  as  a  stannate.  Both  the  tin  and  the  alkali  may 
be  removed  from  this  by  chemical  methods. 

Minet's  Aluminium  Process. — Data  are  given  of  ex]  ori- 
ments   carried  out   at  St.  Michel,  Savoy.     A  mixture  of    70 
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pel  cent  of  sodi  im  chloride,  ami  30  percent  of  a  natural 
oi  chemically  prepared  oryolite  i-  need  in  tin-  bath 
Bauxite  ami  aluminium  fluoride  are  fed  into  it,  aa  the 
.  leetrolytie  pro<  i  h  continues,  BO  kil  is  of  this  mixture  are 
its  melting  point  is  675  C..-H  h. p.  hours 
are  required  t"  produce  l  kil"  of  aluminium.  The 
efficiency  i-  7o  per  cent,  The  voltage  i-  7'5,  of  which 
"iily  3  volts  ar,  actually  used  in  separating  the  alu 

■  Ian  reaction  due  to  the  free  hydrofluo 

1  aluminium,  has  been  said  to  absorb  l'.'i  p.  r 

f  the  euxrenf.     Experiments   with  Heroult'e  process 
at  Frogi  oufirm  this.     The  difference  of  potential 

•1  at  the  terminal-  of  the  hath,  varies  with  the 
nature  of  the  electrodes.  With  electrodes  of  copper, 
platinum,  and  carbon  it  is  nil ;  whilst  between  carbon  and 
molten  aluminium  it  is  at  a  maximum.  It  also  varies 
proportionately  with  the  current  intensity,  K  =  3-1  /for  a 
current  density  below  10  amperes  per  sq.  ft.  Above  this 
limit  it  can  be  calculated  from  K  e  -  ri,  where  e 
voltage  required  to  decompose  the  aluminium  salt,  at  d  r 

stance  oi'  the  electrolyte  ;  i ■  ■-  8 volts  at  sou   c,  and 
■2  volt-  at  1  lot  ■   C. ;  r  is  about  0*00125  ohm. ;  t  and  r  have 

iperu— entally  proved  constant   For  current-  between 

Minet  estimates  that  20,000   h.p.  is 

used  for  aluminium   production  in   France,  and  that  the  use 

of   uatural   power  would  allow   it  to  be  obtained  for  T'-th  of 

I     Lithium    Process. —  If    a    mixture    of    equal 

parts  of  potassium  and  lithium   chlorides  be  elect 

with  a  cum  20  volts  and  a  temperature 

■    ISO    C,  lithium   will  be  produced.      The  temperature 

■  the  melting  point  of  lithium  chloride, 

otherwise  a  subehloride  of   lithium  will  be  formed  from  the 

Sodium   ami    Potassium  Chloridi 

-Minet  states  that  asbestos  diaphragms  give  the  l>est 

Peyrusson's    silver    coated    with 

platinum  or  iridium,   Hoepfmr-  ferro-silieon   and  graphi- 

toidal   c  '.lined  by   the    methods   of   Castner  and 

are  mentioned. 

Electrons  5     '. — Hulin    describes   renewed 

•  \periment-  with  the  Vautin  process,  carried  out  at  Modane, 

£avoy.     Molten  lead  forms  the  cathode  in  this  proce-s.     The 

y  result-  obtained  in  earlier  experiments  were 

hie  to  the  formation  of  subchlorides,  and  to  the  liberation  of 

urn  in  globules,  which  did  not  alio}  rapidly  with  the 

uolten  lead.     These  difficulties  are  overcome  by  electrolys- 

lefinite  mixture  of  sodium   and  lead  chlorides,   the 

hath  being  continually  fed  with  the  same.     The  anodes  are 

formed  of  receivers  containing  lead,  and  receive  onlv  part  of 

the  current.     A  portion  of  the  liberated  chlorine  acts  on  the 

I   chloride  formed  diffuses   into   the  bath. 

By  regulating  the  current  passing  through  the  me!- 

the  amount  of  lead  chloride  formed  can  be  increased 

or  diminished.     The  best  current  density  is  0  •  7  ampere  per 

sq.  ft.,  and  produces  o-OSl  kilo,   of  CI," and  0' 054  kilo,  of 

-odium  per  h.p.  hour. 

An  I  -  is  required.    Peroxide  of  lead,  and 

limn  or  barium  with  tin  or  zinc,  may  also  be 

ned  by  this  meth 

•-■  Aluminium. —  Margot's  process  con-  -  • 
removing  the  thin  film  of  oxide  which  canoes  non-adherence 
of  the  deposit,  by  immersion  in  a  solution  of  alkaline 
carbonate,  followed  by  treatment  with  hot  hydrochloric 
i.l  final  immersion  in  a  dilute  copper 
sulphate  hath.  The  ordinary  electrolytic  process  is  then 
proceeded  with.  The  same  preliminary  operations  are 
ering  aluminium  by  Wagner's  proce-s. 
11  the  solution  used  be  that  of  the  double  cyanide  of  silver 
and  potassium,  the  best  results  are  obtained  by  coating  the 
alumiuium  fjr-t  with  ziue.     Copper  cannot  be  used. 

—J.  B.  C.  K. 

Copper,  -  .'  other  Metals,  Hoepf tier's   Electrolytic 

Process  for  the  Production   of,  directly  from  the  Ores. 
Eng.  and  Mining  .T.  1896,  62,  [23], 

The  powdered  ores  are  first  leached  with  a  warm  solution 
of  cupric   chloride,  containing  some  chloride  of  sodium  or 


calcium,  by  which  the  silver,  copper,   lead,   bismntl 

iron    and  l  rom   thi 

containing    cuprous    chloride,    the    -ilwr    is    precipit 
bj    metallic   copper,   the   chloride   of    lead    dep 

Dg, and  tin-  antimony,  bismuth,  and  a  ipi- 

tated  by  powdered   limestone.     Final  .  wh< 

•  xcess  in  the  solutions,  is 

.nig  to  the  following  equation:  — 

•.'CuCl.  +  -_-l-.fi  -      i  - 

-oluti on  oi   cuprous  chloride  thus  purified  is  then 

1   to  the  electrolytic  baths,  which  contain  cell- 
anodi  ial  carbon  and  rells  with  cathodes  of  -beet 

copper,  separated  from  each  other  by  diaphragms  consist 

uen,  cotton,  or  the  like.     This   solution   is  divided 
two  separate   currents,  of   which  one   brought   into  ci  I 
with  the  cathodes,  loses  all  or  part   of  it-  copper  con  ■ 
whilst  thr  other,  brought  in  contact  with  the    anodes, 
reconverted  into  a  solution  of  cupric  chloride."    Aft, 
the  bath  the  currents  tire  reunited,  thus  forming  a  solution 
of  cupric  chloride   similar  to   the  original  one  for  the  t 
incut  of  tin- err.     If  zinc  or  nickel  be  present  in  the 
all  or  part  of  :t  will  be  extracted  and  can  be  electrolyti 

-ite<!  from  the  purified  solution. 
In  a  series  of  baths  first  th  ■  copper,  then  the  lead. 
and  zinc  will  be   deposited.     The  cost   of  extracting 
various  metals   is  given,  and  owing  to  the  better  electrical 
conductivity  of  the  chloride  solutions   as  compared  with 
sulphate  hitherto   nsed,  twice  the  amount  of  copper 
be   deposited  in   the  same  time    with   the   same 
Analysis  of  the  copper  thus    directly  obtained  from 
containing  considerable    impurities,   show   that  it   i<    ■ 
tie-ally-  pure. 

By  means  of  the  process  described,  neither  gold  nor  the 
whole  of  the  zine  is  extracted.      If  these  metals  be  pn 
in  remunerative  quantity  thL  ores  or  the  residue  of  th, 
subjected  to  the  preliminary  extraction  of  copper  and 
are   roasted  in  an  ordinary  furnace  to  convert  the  sulphides 
into  oxides,  ami  the  gold   is  tin  n   extracted    by 
The  oxide  of  zine  is  converted  into  chloride  by  meat 
chloride  of  caleiuui   or  any-  other   convenient    mean-. 
the   metal  electrolytically  deposited  with  the  simultar: 
production  of  free  chlorine. — A.  \Y. 

-     '    ppei   .    Present  Method  of  Treating, 
Copper  Refineries.     T.  Ulke.     Eng.  and  Mining  J.  1896. 
62,  (22),  512. 

I\  the  electrolytic  method  of  refining  copper,  the  slit 
after  screening  from  scrap  copper,  cou-titute  about  4 
cent,  of  the  total  weight  of  the  anode  copper  refine  i. 
contain  on  an  average  from  15  to  30  per  cent,  of  copper. 
15  to  50  per  ceut.  of  silver,  less  than  1  per  cent,  of  _ 
and  from  20  to  35  percent.  -        .  antimony,  tellu: 

and  other  impurities.     The  usual  dry  methods  of  treat: 
with  various  charges  in  lead  refining  all  have  the  ob;e. 
that  part  of  the  silver  and  copper  can  be  recovered  or 
treating  quantities  of  by-products  such  as   litharge,  CO] 
matte,  or  speiss.     The  wet   method  as  carried  out  by 
Baltimore  Electric  Refining  Company,  consists  of  trc-. 
reened  -limes  in  lead-lined  vats  with  dilute  sulp! 
1  to  4],  through  which  air  is  injected,  for  two  or  tl 
hours.     The  solution,  containing  arsenic,  copper,  and 
of  the   impurities,  is    siphoned    from   the    residue,   -, 
contains  lead  sulphate,  tellurium,  a  little  bismuth  and 
mony,   in  conjunction   with  the   silver  and  trace  of  g 
This  residue  i-   melted  on  a  cupel  hearth,  at  fir-t  wit 
any  flux,  when  a  browni-h  slag   containing  lead  and 
mony,  together  with  some  silver  prills,  is  skimmed  off. 

after  cooling,  is  picked  over  to  separate  the  silver 
is  then  added  to  molten  lead  in  the  cupelling  furnace,  bv  « 
means  the  la*t  traces  of  gold  and  silver  are  removed  the:  el 
The  second  stage  of  treating  the  slimes,  after  removing 
brown  slag,  consi-ts  of  heating  with   nitre,  which   ex: 
the  tellurium.     The  silver  metal  on  the  cupel  is  now  t 
tically  pure  with  the  exception  of  a  little  copper,  ai 
ca.-t  into  bars  ready  tor  parting  in  the   usual  way . 
copper  iu  the  acid  solution  obtained  by  the  I 
is  recovered  by  means  of  scrap  iron. — A.  W. 
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Separation  of  Metals,   Electrolytic,    l»i   Use    of  Soluble 

Anodes.  B.  Pauli.  Elektro-chem.  Zeits.  189S,  3,  i^1- 
Thf  author  notes  that  in  the  Daniel]  type  of  cell,  the  solu- 
the  one  electrode  and  deposition  of  a  metal  on  the 
t  ther,  depends  upon  the  relative  osmotic  pressure  of  the 
t «o  metals  toward*  the  electrolyte  used.  If  a  solution  of 
ii  ixed  salts  surround  the  cathode,  that  metal  will  be  first 
ted  which  for  the  given  electrolyte,  exerts  the  least 
osmotic  pressure.  A  separation  of  metals  is  thus  possible 
without  use  of  dynamos  :  and  as  a  current  will  be  at  the 
same  time  produced  in  the  depositing  cell,  this  method  may 
i'   some  cases  be  cheaper  than  the  usual  one. — J.  15.  t'.  K. 

'Refining,    Electrolytic,    in     tin     United    states. 
<;.  Kroupa.     Oesterr.  /.cits.  Berg.  u.  Hiittenw.  1896,  55, 

.-,41. 

A  comparison  of  the  "  multiple  "  and  "series"  systems 
of  vat-working.  In  the  former  the  vertical  electrodes  are  hung 
oa  copper  bars,  which  serve  as  current  conductors  and  run 
along  the  length  of  the  vats.  In  the  series  system,  only  the 
1  last  plates  in  a  vat  are  connected  to  the  current  con- 
ductors :  all  the  intervening  ones  being  insulated.  Although 
the  latter  arraugement  has  been  much  experimented  with  in 
i  nited  States,  it  is  now  being  given  up.  Baruett  states 
tl  in  comparing  the  working  of  these  two  systems,  one 
must  note  (a)  Current  efficiency;  (4)  Amount  of  copper 
locked  np  in  the  vats;  (c)  Working  costs;  (d)  Capital 
lay  on  plant.  The  multiple  system  (M.)  requires  low 
E.M.F.  and  gives  95  per  cent,  of  efficiency;  the  series 
system  (S.)  requires  high  E.H.F.,  and,  owing  to  short- 
circuiting  through  the  vat  walls  and  silver  mud,  the  current 
i  'ticiency  is  only  85 — 90  per  cent.  The  locked-up  copper 
is  only  half  so  great  with  (M.)  as  with  (S.),  whilst  much 
more  impure  anode  copper  may  be  safely  used.  The  capital 
i  t  lay  is  greater  with  (M.)  than  with  (S.)  Balancing  these 
various  items,  the  total  cost  with  (M.)  is  found  to  be  about 
B.«.  li/.  per  ton  of  refined  copper  less  than  with  (S.)  The 
Anaconda  Refinery  has  changed  its  entire  system  from  the 
to  the  multiple. — .1.  B.  C.  K. 

PATENTS. 

Af  lalliferous  (Iris  and  Products,  An  Improved  Process  for 

tin     Treatment   of.      [Matte  Anodes.']      E.    A.    Ashcroft, 
Grays,  England. '   Eng.  Pat.  14,783,  Aug.  3,  1S95. 

process,  which  i*  an  improvement  on  that  described  in 
Eng.  Pats.   13,850,  1894,  and   13,534,  1895,  consists  in  the 
employment  of  anodes  composed  of  iron  or  copper  mattes  in 
i  zinc-depositing  bath,  which  has  been  prepared  by  leaching 
nc  ores  with  a  solution  of  ferric  salts.     The  solu- 
.-  of  copper  and  iron  thus  obtained  are  electrolysed  in 
rats  provided  with  diaphragms  between  carbon  anodes  and 
copper  cathodes,  where  the  copper  is  deposited,  and  all  the 
iron  raised  to  the  ferric  state,  and  the  solution  is  thus  re- 
_  nerated  ready  for  leaching  a  fresh  quantity  of  zinc  ore. 
r  may  be  removed  from  the  solution  by  the  simple 
testation    process    of    the    contact    of  metallic   iron,   or 
Me  iron  anodes  may  be  employed  in  the  electro-deposi- 
tion of  the  copper,  in  which  case  tin-  electro-motive  force 
developed,  is    utilised   for   the   deposition    of  the   zinc   by 
suitably  connecting  the  baths.     It  pure  zinc  he  required,  a 
;m  must  be  dispensed  with  in  those  eases  when  the 
1   i-   an   alloy  of  the   different   metals.     The 
proportion  of  the  metallic   -alt-   in  solution  is  then  uiain- 
i  sufficient!)  constant  to  ensure  a  uniform  product. 

— G.  11.  |;. 

Zinc,  Impts.  connected  with   lk<    Elect  teal   T)ep,     tionof. 
R.  Healhfield  and  \V.   S.   Rawson,  London.     I: 

i",  Dec. :;. 

The  zinc-iron  couple  employed  lor  enriching  the  alkaline 
lath,  a-  |     a  Eng.  Pat.   16,105  (this  Journal,  1895, 

874  l,  is, according  to  this  improvement,  bung  on  to  the  side  of 

the  a  ie,  and  Is  socoi ted  that. 

switch,  it  may  be  put   out  of  or  into  circuit, 
according  to  i  nether  the  current  is  passing  from  the  ■ 

the  cathode  or  not.     The   anodes    an-  constructed  of 
I    rforated  iron  or  iron  gauze,  through  which  the  electri 

freely   pass,  and   it    two   cathodes   be  employed,   the 


anode  is  made  double,  and  the  basket  filled  with  scrap  zinc, 
or  zinc  plates  connected  with  iron  plates  are  suspended 
between  them  so  that  it  may  be  put  in  or  out  of  circuit  as 
desired.  Rotating  anodes  may  be  employed  as  described 
iu  Eng.  Pat. 20,636,  1894  (this  Journal,  1895,  871),  and  the 
cathodes  are  suspended  between  the  anodes  in  the  usual 
way,  and  are  preferably  kept  iu  motion. — G.  H.  R. 

Metals,  Impts.  in  Hie  Electro- Deposition  of.  [Jet  Electro- 
lyte.]    J.  C.   Graham,  London.     Eng.  Pat.  986,  Jan.  14, 

IS'.IG. 

The  electrolyte  is  contained  in  a  tank  placed  from  1  to  2  ft. 
above  the  depositing  bath,  and  is  delivered  against  the  face 
of  the  cathode  in  a  jet.  If  the  jet  is  delivered  from  a  pipe 
J  in.  iu  diameter,  placed  lj  in.  from  the  cathode,  and  using 
as  the  electrolyte  a  nearly  saturated  solution  of  copper 
sulphate  containing  5  oz.  of  commercial  sulphuric  acid  to 
1  cb.  ft.  of  water,  a  good  deposit  is  obtained  on  the  cathode 
over  the  area  controlled  by  the  jet,  which  is  a  circle  of  5  in. 
in  diameter,  and  the  current  density  may  be  as  high  as 
300  amperes  per  square  foot.  Beyond  the  controlled  area 
the  cathode  is  discoloured,  and  the  deposit  non-coherent,  so 
that  a  sufficient  number  of  jets  must  be  employed  to  control 
the  required  cathode  surface.  The  anode,  which  is  copper, 
should  have  a  surface  eight  or  nine  times  greater  than  that 
of  the  cathode,  and  is  preferably  given  a  spiral  corrugated 
or  grid-like  form,  and  the  jets  are  arranged  so  as  to  play 
through  it  on  to  the  cathodes.  To  prevent  the  formation  of 
a  non-coherent  growth  at  the  edges  of  the  cathode,  they  arc 
protected  by  shields  of  some  insulating  material,  between 
which  and  the  cathode  face,  the  electrolyte  flows. — G.  H.  E. 

XII.-FATS.   OILS,  AND  SOAP. 

Soap  made  with  Carbon  Tetrachloride  [for  Dry-Cleaning\. 
L.  Axtheim.  Leipziger  Fitrber-  u.  Zeugdrucker  Zeit.  45, 
519. 

A  substance  has  long  been  sought,  equal  in  cleansing 
properties  to  petroleum  spirit,  and  possessing  the  advantage 
of  non-inflammability.  Such  a  substance  is  carbon  tetra- 
chloride, a  colourless  liquid  (of  sp.  gr.  1' 63,  and  boiling  at 
76°  C.l  which  is  not  only  non-inflammable,  but  extinguishes 
a  flame  when  poured  upon  it. 

t ).  Schouing,  of  Bromberg,  has  succeeded  in  preparing  a 
soap  containing  this  substance,  and  the  addition  of  this  soap 
to  petroleum  spirit,  in  which  it  is  readily  soluble,  greatly 
dimiuishes  the  inflammability  of  the  latter  ;  such  a  solution 
containing  10  grms.  of  soap  per  litre  forms,  it  is  stated, 
an  excellent  cleansing  liquid.— R.  B.  B. 


Strophanti!  us  Hispidns,  Oil  of  Ike  Seeds  of. 
Arch,  der  Phartn.  234,  283. 
See  under  XXIV .,  payc  7l'. 


A.  Mjoen. 


PATENTS. 

Cleansing  and  Recovering  Grease  and  Oil  from  Cotton  ami 
other  Waste  and  Wool,  A  Method  of  and  Apparatus  for. 
i,.  E.  Wright,  Nottingham,  and  W.  Monk,  Nottingham. 
Eng.  Pat.  22,183,  Nov.  21,  1895. 

.Sec  under  X .,  page  41. 

Decreasing  and  Cleansing  Wool,  Cotton  Waste,  and  like 
Fibrous  Material;  Imjtts.  in  Apparatus  for.  F.  N. 
Turney,  Nottingham.     Eng.  Pat.  13C0,  Jan.  20,  1896. 

See  under  V.,  page  41. 

Cocoa  or  Copruh  Oil,  Manufacture  of  an  Edible  Fat  from. 
M.  C.  A.  Puffin,  Paris.     Eng.  Pat.  1827,  Jan.  25,  1896. 

The  oil  is  heated  to  its  melting  point  (about  23  C.)  and 
allowed  to  stand  for  48  hours.  A  large  proportion  crystal- 
lises out  and  is  separated  from  the  liquid  portion  by  means 
of  a  filter  press,  dry  cakes  being  thus  obtained  amounting 
to  about  45  per  cent,  of  the  mass  treated.  These  cakes  are 
then  melted  again  and  purified  by  treatment  with  lime,  the 
,  lime  emulsion  being  evaporated  in  a  vacuum  pan  furnished 
with  an  agitator.  The  temperature  must  not  be  over 
20  — 25    t*.     The  lime  soap  forms  in  granules,  from  which 
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•  ■■•-It •- 1  fat  . -in  In  removed  bj  pressure,     l'lo-  liual  pro- 
duct units  at  II    I  . 

To  remove  insoluble  fattj  m  thrt.it  thus  prepared, 

rhc  latter  is  melted,  treated  with  quicklime,  and  the  little 
nrater  it  coutains,  evaporated  oS  in  •  vacuum  pan  at  a 
temperature  of  20  to  •_'  5  i.  Tbe  lime  salts,  together  with 
the  excess  of  quicklime,  separate  out  completely  as  soon  as 
nil  moisture  has  disappeared. — W.  1'   S 

Bate  li        Fat,  Impts.  in  Processes  foi  Producing  Chemical 
i       lunations  from,      I  •       '   -l  Ammonia.]     C. 

Magdeburg.  "  Eng.  Pat.  17,379,  Aug.  6,  1896. 

\'\    treating   raw   wool   fat   with   alcoholic  ammonia   at   a 

temperature  of  100   <  .,  solution  of  the  fat  is  obtained.     On 

ng,   a   portion   is   deposited  consisting  of  ammonium 

•iv  acids,  ami  fatty  alcohols,  »hil-t  free  tatty  acid 

remain-  dissolved. 

The  separation  oi"  the  deposit  int< >  nearly  pure  "  sebacic  " 

fatty  acid  and  fatty  alcohols  mixed  with  a  little  sebaeic  acid, 

is  carried  out  by  treating  the  deposit  with  acetone,  amy] 

be]  .fusel  nil i,  ether,  chloroform,   8cc     The  soaps  arc 

soluble   with  difficulty    in  tln-se  li.iui.is,  and  by  recrystal- 

Dn  a  product  may  be  obtained,  melting  at  60   t..  75    C, 

insisting  chiefly  of  sebaeic  aci  1-. 

The  impure  fatty  alcohols  arc  clarified  by  boiling  and  by 

kneading  with  dilute  alcohol  and  finally  with  water.      They 

may   also  be  purified  by   washing   the   soaps   out   of  the 

solutions  of  the  fatty  alcohols,  or  by  distillation.     Mixtures 

•  I    the    fatty    alcohols  of   wool-fat  with   water  arc  used  in 

pharmacy  under  the  name  of  "  lanoglycerin."— W.  1'.  S. 

.  An  Impt.  in  lit,   Manufo  tun    of.       Admixture  of 
Ground  Ojfiier  Shells.]      I'.  11.    Sanders,   Birmingham, 
i    The    Digbj    Patents  ( 'ompanv.  Birmingham.     Kng. 
Pat.  19^57,  Sept.  1,  1696.— W.  P.  S. 

Distilling  Apparatus,    Impts.    in.       Glycerin    Still,    .-. 
.1.   V.   Kuymbeke  and    W.  F.  Jobbins,  both  of   Aurora, 
Kane  to.,' 111.     Eng.  Pat.  20,982,  Sept.  22,  1896. 

Two  distinct  distilling  plants  are  employed,  each  com- 
prising a  still,  a  -  parating  drums,  and  one  or  more 
condensers.  The  uecessary  vacuum  is  produced  in  the 
apparatus  by  means  of  "  a  valved  mechanical  vacuum  pump, 
common  to  both  vessels,  for  maintaining  a  vacuum  theri'iu, 
a  second  valved  mechanical  vacuum  pump  connected 
with  and  supplementing  the  action  of  the  first  vacuum 
pump."'  The  crude  material  is  placed  in  the  first  still 
and  distilled  by  means  of  steam,  &c,  the  vapours  being 
condensed  in  the  separating  drams  and  condensers.  The 
or  condensed  in  the  first  dr ■::•.  ■  of  glycerin  and 
impurities,  and  may  be  returned  to  the  still;  that  in  the 
succeeding  drums  is  of  -.tficieut  purity  to  be  used  in  the 
manufacture  of  dynamite,  or  it  may  be  further  purified  bv 
redistillation.  The  liquors  condensed  in  the  last  separating 
drum  and  in  the  condensers,  con-ist  essentially  of  glycerin 
are  collected  in  "  sweet  water  "  drums,  from 

•  i  they  are  ultimately  removed  and   concentrated.     The 

waters"  are  then  introduced  into  the 
nd  still  and   distilled,  as  in  the  first    apparatus,  pure 
collected    in    the    intermediate    separating 
drums,  and  water,  with  any  glycerin  which  may  be  carried 
•  drum  and  -      I    .llecting  drums 

.led    with    suitable    taps    are    arranged     beneath    the 
rating  drums,  to  enabl  nts  of   the  latter  to 

be  drawn  off  without  destroying  the  vacuum.     The  appa- 
ratus can  also  be  used  as  a  fractionating  plant  for  separating 
•rom  the  glycerin. — K.  A. 


XIII.-PIGMENTS,  PAINTS  ;  EESINS, 
VARNISHES ;  INDIA-RUBBER,  Etc. 

(.4.)— PIGMENTS,  PAINTS. 
PATENTS 
Varnish,  A   Pn,  tufacturing.     C.  W.  Jurany, 

Vienna.     Big.  Pat.  23,202,  Dec.  4,  18 
A"  process  of  mauufactorii  g  white  varnish,  consisting  in 
mixing  sulphide  of  zinc  colour  containing  40—70  per  cent. 


ol  /us;  and  only  SO  pei  i  en(   ol  1;  iS,  in  pure  alcohol  tc 

fi the  superfluous  alcohol  b.-m-  pi 

l.\  ilistilln'  loured  varc  y  mixing  an 

•urs  with  the  preceding.     The  preceding  products 
then  dissolved  in  alcohol  ..i  beniene  varnish." — 1".  II    L. 

White  Lead  for  White-Lead  ruin1.  /m;./..  relating  to  the 
Manufacture  of  without  Stoce-drging],  ( '.  I),  [sntav, 
Newe  istle  on  i  j  m       i  »g    Pal 

To  avoid  the  necessity  for  stove-heating,  and  the  dangers 
of  handling  the  drj  p  iwder,  white  lead  is  often  ground  into 
oil  while  still  wet  with  water;  but  it  is  found  difficult  to 
remove  the  last  traces  of  tin-  latter  liquid,  the  presence  •■<■ 
which  is  verj  detrimental  to  the  finished  material.  A 
in;r  i,,  the  pn  -.  nt  invention,  the  wet  pigment  is  mixed  with 
the  oil  In  a  steam-jack. -ted  covered  pug-mill  uu.l  . 
pressure  and  at  a  temperature  of  65  to  !^i:  i  .  :  so  that 
most  of  the  water  i-  evaporated  during  the  process,  the 
remainder  being  rem..  inducting  the  final  grinding 

on  a  roller  mill  having  hollow  rolls  supplied  with  st.-atn. 

— F.  II.  I.. 

I'nint    [Ferric  Oxide],  Impts.  in  tin-  Production  of.     C. 
Sullivan,  Neath,  South  Wales.     Eng.  Pat.  2219,  J 
1  896. 

The  waste  (sulphuric)  acid  of   tinworks  is  evaporafa 
dryness  and  the  product  furnaced  to  yield  the  pigment  for 
an  oxide  paint — F.  H.  L. 

(S.)— RESINS.  VAKNTSHES. 

S  igapenum,  Composition  of.     Hoheuadel.     Arch,  der 
Pharm.  1895,  33,  259. 

Tins  gum  resin  contains:  .sssential  oil,  5*8  per  cent.; 
resin  soluble  in  ether,  56-8;  gum,  23-3;  impurities,  10-6; 
and  water.  3'5  percent. 

The  essential  oil,  obtaiued  by  steam  distillation,  is  easilv 
soluble  in  ether,  petroleum  spirit,  glacial  acetic  acid,  chloro- 
form, acetone,  benzene :  less  readily  in  acetic  ether  and 
alcohol.  The  alcoholic  solution,  on  the  addition  of  hydro- 
chloric acid,  become-  violet,  even  in  the  cold;  thus  this 
reaction  given  by  tincture  of  sagapeuum  is  due  to  a  con- 
stituent of  the  essential  oil.  The  oil  contains  '.>■  7  per  •. 
of  sulphur,  valeric  acid,  and  perhaps  borneol  valerate. 

The  resin,  obtained  by  extracting  with  ether,  distilling  off 
the  solvent,  and  then  driving  off  the  essential  oil  with  steam, 
with  the  exception  of  oil  per  cent,  of  free  umbelliferone.  is 
entirely  composed  of  umbelliferone  ^  1 5 - r  per  cent.)  com- 
bined with  the  alcohol,  C..IT-  igaresinotaunol. 
This  ester,  treated  with  nitric  acid,  gives  oxypicric  and  not 
camphoric  acid.     The  gum  has  not  been  exam 

—A.  C.  W. 

Copal,  Zanzibar.     A.  Stephan.     Pharm.  .T.  1896  57 
525. 

The  author  examined  specimens  of  this  variety  of  copal 
from  Bagamoyo,  in  East  Africa.  The  copal,  finely- 
powdered,  melts  at  about  140:  C.j  it  is  slowly  but  com- 
pletely soluble  in  alcohol ;  benzene,  chloroform,  and  glacial 
acetic  acid  dissolve  about  30  per  cent.,  ether  about  34  per 
cent.,  and  petroleum  spirit  and  carbon  bisulphide  about  10 
per  cent.  Wheu  boiled  wi.h  alcohol,  the  resin  caked  and 
only  a  slight  proportion  dissolved,  but  by  repeated  digestion 
with  alcohol,  it  could  be  brought  entirely  into  solution  au.l 
then  reprecipitated  with  water.  The  resin,  thus  purified,  was 
more  soluble  in  the  menstrua  previously  mentioned,  and  was 
-  duble  in  very  dilute  boiling  potash  solution  ^0-1  per 
It  appeared  to  consist  of  resin-acids,  the  princi]  al 
of  which,  constituting  about  si  •  per  cent,  of  tbe  resin,  was 
called  traebylolic  acid.  This  acid  was  obtained  with  diffi- 
culty in  minute  sphero-crystalline  masses,  me  -  I 
From  it  the  potassium,  copper,  and  iron  salts  were  prepared. 
V  second  acid,  called  isotrachylolic  acid,  present  to  the 
extent  of  about  4  per  cent.,  was  also  obtained.  These  two 
acids,  together  with  about  6  per  cent,  of  a-eopal  resin  and 
*S-copal  resin,  a  bitter  principle  and  volatile  oil,  were  the 
only  constituents  tbe  author  succeeded  in  separating. 

—A.  B. 
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(C.)— INDIA-RUBBER,  &c. 

Balata  Industry  of  Dutch  Guiana.  J.  Soc.  Arts.  44,  908. 
Balata  is  obtaiucd  from  the  bullet  or  bully  tree,  Mimusopa 
Batata,*  large  forest  tree  oi  the  order  Sapotacete.  The 
tree  reaches  maturity  at  a  height  of  120  ft.,  with  usually 
a  large  spreading  head,  a  trunk  Go  to  70  ft.  high,  and  4  to 
a  diameter ;  but  a  tree  with  a  trunk  above  about  30  ins. 
sis  generally  not  considered  worth  "  bleeding." 
Batata  commands  a  higher  price  than  gutta-percha — in  fact, 
it  is  used  as  a  superior  variety  thereof.  Nevertheless  some 
oi  its  physical  properties  show  that  balata  is  distinctly 
different  from  gutta-percha,  thongh  it-  chemical  composition   i 

robabl]  quite  identical  therewith,  as  also  with  that  of 
caoutchouc.  A  very  marked  difference  between  gutta- 
percha and  balata  is  be  found  in  the  fact  that  whereas  the 
former,  when  exposed  to  light  and  air,  soon  becomes  altered 
on  the  surface  and  changed  into  a  brittle  resinous  substance, 
the  latter  is  but  slowlv  acted  on  under  the  conditions 
named.— C.  O.  W. 

PATENTS. 
Gutta-Percka,  Improved  Process  of  Obtaining  and  Puri- 

1'i/ing.     E.   Serullas  and   F.  Hourant,   Suresnes,  France. 

Eng.  l'at.  G54,  Jan.  9,  1896. 

Tin:  raw  material  is  first  purified  by  treatment  with  hot  or 
cold  water  and  alkali  (preferably  under  pressure),  and  then 
is  extracted  with  a  solvent,  -uch  as  toluene.  Instead  of 
removiog  this  by  distillation,  however,  the  gutta-percha  is 
precipitated,  either  by  the  addition  of  acetone  or  by  lowering 
the  temperature  of  the  solution,  the  deposit  being  finally 
washed  with  acetone  in  a  filter  press.  It  is  claimed  that, 
whilst  distillation  or  evaporation  of  the  solvent  injures  the 
product,  separation  of  the  latter  from  the  solvent  by  preci- 
tion  preserves  all  its  good  qualities  whilst  eliminating 
all  other  resinous  matters,  such  as  chlorophyll  and  the  like. 

— F.  H.  h. 

Waterproof  Fabrics,  Impts.  in  thi-  Printing  of,  and  Appa- 
ratus therefor.  J.  Berry,  Salford,  Eng.  Pat.  1375, 
Jan.  20,  1896. 

See  under  VI.,  page  42. 

Vulcanising  Apparatus,  An  Impt.  in.  P.  J.  Davis, 
Rochester,  Monroe  Co..  N.V.  F.ng.  Pat.  20,959,  Sept.  22, 
1896. 

The  object  of  the  invention  is  to  produce  a  vulcanising 
apparatus  in  which  the  fastening  devices  for  the  cover  of 
the  retort  are  easily  managed  and  readily  adjustable. 


XIV.-TANNING.  LEATHER.  GLUE.  SIZE. 

Fermentation  Phenomena  in   Tun  Liquors.    F.  Andreasch, 
Imp.    Research  Laboratory,   Vienna.     Der.   Gerber,   21, 

52  ■  15. 

Tue  author  divides  the  third  group  (see  this  Journal,  1896, 

911,  final  paragraph)  into  three  sub-divisions  :   1.  Alcoholic 

ferments.     2. 'Acetic  acid  ferments.     3.  Lactic  acid  ferments. 

As  he  confines   his   researches   to  this   group,  we    may 

■  i  his  work  in  two  parts  :   (1 )   Generai  considerations 

and  res  arch  in  the  above  three  sub-divisions;  and 

S)  Details  of  researches  of  the  fermentation  of   typical  tan 

liquors. 

Alcoholic    1  The  alcoholic  fermentation  in  tan 

liquors  is  produced  by  various  yeasts,  principally  bottom- 
fermentation  species.  Other  yeasts  form  a  film  on  the 
surface  of  standing  liquors.  Some  concentrated  extracts, 
such  as  pine-bark  extract,  arc  fermented  by  yeasts,  with 
evolution  of  COj.  Myrabolans  liquors  mashed  cold 
contain  much  finely  divided  material  and  an  easily 
fermentable  -'j_'iir  from  the  myrabolam  rind ;  in  these  the 
alcoholic  fermentation  is  generally  marked.  The  con- 
stitution of  the  glucosidee,  \>hieh  form  a  large  part  of  the 
non-tannin  oi  the  liquors,  i,  little  known.  Dextrose, 
however,  is  found,  and  thi- splits  up  into  alcohol  and  (().,. 
The  amount  of  alcohol  is   nearly  always  under  2  per  cent*, 


but  in  abnormal  cases  may  reach  3  per  cent.  In  the 
majority  of  cases  the  alcohol  is  chauged  into  acetic  acid 
almost  as  fast  as  produced. 

The  following  yeasts  have  been  found  in  tan  liquors  :  — 
Saccharomvces  pastoriauus  (Hansen),  S.  ellipsoideus  II. 
(Hansen),     S.     apicnlatus     (Keess),     S.     ellipsoideus     1. 
(Hansen),  and  S.  aeidi  lactiei  (Grotenfeld).     ' 

The  two  first  and  most  frequently  occurring,  which 
are  disease  organisms  in  beer,  are  the  principal  cause  of 
alcoholic  fermentation  in  the  tannery. 

In  addition  the  following  fungi  occur — Hose-colourcr 
torula  and  orange-yellow  torula. 

These  form  small  quantities  of  alcohol,  hut  are  only  of 
botanical  interest  ;  the  orange-yellow  torula  was  first, 
isolated  from  old  mixed  liquors  by  the  author. 

•J.  Acetic  Acid  Fermentation.—  'The  author  has  found  no 
organisms  in  tan  liquors  capable  of  fermenting  carbohydrates 
direct  to  acetic  acid.  Such  fermentations  are  theoretically 
possible,  but  can  only  be  considered  as  exceptional.  In  the 
very  numerous  tan  liquors  examined,  alcohol  was  always  the 
primary  product,  this  being  oxidised  to  acetic  acid.  The 
chief  organisms  causing  this  oxidation  are  Bacterium  aceti 
(Hansen),  B.  Pasteurianum  (Hansen).  The  third  species, 
B.  Kiitzingianum,  he  has  not  hitherto  found  in  tan  liquors. 
The  two  first  differ  in  their  behaviour  toward  iodine 
solution.  B.  Pasteurianum  is  stained  blue  by  iodine  ;  P>.  aeetk 
only  yellow.  Their  action  on  nutrient  solutions  containing 
small  quantities  of  alcohol  is  about  equal. 

Pellicles  of  B.  aceti  and  B.  Pasteurianum  are  not  often 
seen  on  tan  liquors,  being  broken  up  by  the  moving  of  the 
liquor  and  the  raising  of  the  skins  ;  their  formation  is  also 
interfered  with  by  Saceharomycetes  and  various  forms  of 
mycoderma,  which,  at  the  usual  tannery  temperature,  develop 
much  more  quickly  than  acetic  acid  bacteria.  The  acetic 
fermentation  does  not  go  on  at  a  less  temperature  than 
12°  C.  It  is  possible  by  sowing  the  requisite  organisms  in 
the.  liquor  to  induce  the  proper  acidity,  which  is  sometimes 
prevented  by  the  absence  of  alcoholic  forments.  In  a  tan 
liquor  20  months  old,  containing  a  normal  amount  of  tannin, 
and  non-tannin,  and  acidity,  but  no  acetic  acid,  a  bacterio- 
logical examination  showed  the  absence  of  alcoholic  and 
acetic  ferments,  and  it  was  evident  that  the  lactic  organisms 
had  ceased  to  grow  for  want  of  albuminous  material.  The 
liquor,  however,  contained  abundant  mycoderma  and  kefir 
organisms;  milk  inoculated  from  it  underwent  a  vigorous 
fermentation  with  copious  evolution  of  CO.,.  Fresh  tan 
liquor  inoculated  from  the  same,  developed  only  mycoderma  ; 
no  acetic  acid  was  formed  for  want  of  alcohol,  though 
doubtless  the  spores  of  acetic  bacteria  were  present.  This 
is  frequently  the  case  in  practice,  and  the  addition  of  sous 
liquor  to  a  fresh  tannin  infusion,  instead  of  souring  it,  will 
sometimes  actually  prevent  the  souring. 

Amongst  the  fungi  found  in  the  liquors,  the  various 
forms  of  mycoderma  are  of  importance  here,  as  they  not 
only  decompose  the  alcohol,  but  also  the  acetic  acid;  they 
ferment  dextrose,  levulose,  invert  sugar,  and  cane  sugar,, 
using  albuminous  bodies  and  even  simple  ammonia 
compounds  as  nitrogenous  nutrient  material,  whereas  the 
true  yeasts  draw  their  nitrogen  from  amides  and  peptones, 
and  only  assimilate  albumins  with  difficulty.  The  CD- 
produced  by  the  mycoderma  has  only  a  very  slight  swelling 
effect  on  the  hide  fibres.  The  chief  cause  of  injury  is  that 
these  organisms  overgrow  most  others  in  a  sweet  liquor, 
and  hinder  or  prevent  the  acetic  fermentation  ;  the  most 
favourable  temperature  for  their  growth  is  12 — 20  C. 
whereas  the  optimum  for  li.  Aceti  is  33° — 37  . 

As  showing  the  rapidity  of  development  of  mycoderma. 
the  author  has  observed  the  formation  of  a  thick  pellicle 
in  a  single  summer  night  on  the  weak  liquors  of  an 
American  sole-leather  tannery  where  the  hides  are  moved 
during  the  day  by  "  rockers."  B.  aceti  grows  best  in  a 
solution  containing  2*5  per  cent,  of  alcohol  and  1*5  per 
cent,  of  acetic  acid,  as  well  as  the  usual  nutrient  materials. 
No  tan  liquors,  of  course,  contain  so  large  a  quantity  of 
acid  ;  but  acid  is  necessary  for  the  growth  of  the  organism, 
which  grows  with  difficulty  in  a  neutral  medium.  The  tanner 
cannot  regulate  the  acetic  fermentation  of  his  liquors  like 
the  vinegar  manufacturer,  but  by  approaching  as  near  as 
possible   to    the    best   conditions    for   the   growth    of    the 


.is*:.]         THK  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


bacteria,  he   may    greatly   influence  the   fermentations   o> 
his  advantage. 

Summing   up  the   processes   connected    with    thi 
acid  fermentation  of  tan  liquors,  «<■  have: — 

(I.)  Action  of  Snccharomycetea. — Sugars  fermented  to 
alcohol  and  C( '.- 

i  J.)  Action  "i  aeetic  bacteria. — Alcohol  fermented  to 
tcetic  .ii  lid  and  water. 

Action   of   Mycotlerma. —  Ucohol   and   acetic   acid 
split  up  directly  into  COj  and  water. 

Lactic  acid  fermentation  is  somewhat  more  coinpli- 
eated  than  acetic  acid  fermentation,  aud  continues  after  the 

nil  of  the  latter. 

A  large  number  of  lactic  ferments  occur  in  tan  liquors, 
some  of  "Inch  set  up  a  pure  fermentation  ;  others  cause,  in 
addition  to  the  production  of  lactic  acid,  further  changes. 
which  may  !><■  considered  as  diseases  of  the  liquors. 

In  the   lactic   acid   fermentation  of   milk,  the   sugar   is 

iposed  with  evolution  of  n  little  gas,  the  cs 

coagulated  by  the  acid  formed,  and   in   the  case  of  a  pure 

Fermentation,  no  further  change  takes  place.    In  tan  liquors, 

L-.irs  arc  also  decomposed  with  formation  of  lactic 

acid,  but  the  fermentatii  n  is  complicated  by  the  presence 

etic  bacteria,  besides  other  organisms. 

Certain  lactic  bacteria  cause  tlie  liquors  to  become  slim)  — 
an  evil  which  delays  the  tanning  process  by  making  diffusion 
■lower.  The  age  of  the  liquors,  their  concentration,  the 
kunl  of  tannin,  and  the  condition  of  the  hides,  determine 
the  Bpecies  of  lactic  organism  present. 

In  the  same  tanner}  different  species  of  lactic  bacteria 
were  found  in  the  different  liquors,  aud  mostly  in  a  state 
(  f  comparative  purity. 

In  place  of  the  casein  in  milk,  the  peptones  formed  from 
the  hide  substance  by  other  bacteria  previously  mentioned 
(see  this  Journal,  1896,  '.'11).  and  in  some  eases  tin 
gelatinous  substance  of  the  hide  itself,  supply  the  nitro- 
genous food  for  the  bacteria.  The  spontaneous  lactic  acid 
fermentation  a-  it  takes  place  in  milk  is  of  most  importance  ; 
aud  if  a  large  amount  of  acidity  be  required  in  the  liquors, 
such  organisms  should  be  introduced  as  produce  acid  rapidly 
and  are  not  influenced  by  the  presence  of  the  acetic  acid 
previously  formed 

The  list  of  organisms  given  below  air  those  which  the 
author  has  found  in  tan  liquors,  though  there  are  doubtless 
other  species  he  has  not  met  with.  There  are  also  varieties 
of  these  types. 

lie  divides  them  into  four  groups  : — 

A.  Lactic  acid  I  milk. 
Bacillus  aeidi  lactici  <  Bueppe). 
Bacterium  acidi  lactici  (Grotenfeldtl. 
Bacterium  Jactis  aeidi  (Marpmann). 

All  three  species  may  occur  in  normal  tan  liquors. 

B.  Lactic   acid   bacteria    which    cause    the    ripening    of 

Bacillus  MX.  (Adametz)  from  old  liquors  containing 
much  peptone.    (Found  twice.) 

Bacillus  a  (  EVeudenroich),  or  a  variety  of  the  siine. 

Lactic  acid — forming  tyrothrix  (Duclaux)  from  very  old 
sole-leather  liquors,  and  a  first  weak  liquor  ("  Stinkfarbe  "). 

C.  Specific  bacteria  of  lactic  fermentation  of  tan  liquors, 
isolated  from  tan  liquors  by  plate  cultures  with  milk-serum 
gelatin,  and  cultivated  by  Hansen's  method. 

Lactic  acid  bacterium  of  tan  liquors  1 . 
Lactic  acid  bacterium  of  tan  liquor-  II. 
Lactic  acid  bacilli  of  tan  liquors  a  and  b. 
Lactic  acid  micrococcus  of  tan  liquors  a. 

D.  Lactic  acid  yeasts, 

v     charomyces  acidi  lactici  (Grotcnfeldt). 

Lactic  acid  yeasts  of  tan  liquors  a,  0,  y. 

All  three  form-  arc  of  equal  activity,  and  were  first 
cultivated  from  old  pine  bark  liqu.  irs. 

The  following  accessory  lactic  acid  bacteria  also  occur: 

Bacterium  acidi   lactici   i l'asteur),  identified  from   the 

tion  of  Boutroux,  Duclaux,  and  Zopf ;  found  in  pure 

myrabolaus  liquor  after  undergoing  alcoholic  fermentation. 

forming,  liquefying  lactic  acid   bacillus,  from  upper 

leather  weak  liquors  after  the  dung  bate. 


Bacillus  lactit  vitcosus  (  Idametz),  causes  slim]  o 
liquor-,  repeatedly  isolated  from  the  liquors  "f  tanni 
using  river   water    in   which    the   Adameti    bacillus 
found, 

A  more  exact  description  of  the  new  lactic  bacteria 
i-olated  by  the   author,  Bacterium   1    and  2.      Baeillis  o 

■  eus  ii.  mil  be  -;\ en  in  another  place. 

(.roups     \.,   C.,   and   I).    ina\     be   eon-idered   ;>-   normal 

producers  of  lactic  fermentation j  Group  1'..,  especially 
Tyrothrix,  generally  occurs  in  bad  liquors,  containing  much 
albuminous     matter     in      solution.     The    pre-, -nee    of    -,u\ 

organisms  of  Group  B.  may  be  regarded  as  an  indication 

that  the  liquors  are  going  wrong. 

(■roup  A.  does  not  grow  so  well  in  tan  liquors  as  in 
milk  ;  on  the  other  hand,  the  yeasts  of  Group  D.  are  the 
principal  cau-es  ,,f  -ound  lactic  fermentation  of  tan  liquors, 
no  doubt  owing  to  the  fact  that  the  presence  of  large 
amounts  of  tannin  does  not  hinder  their  development.  In 
general,  one  or  two  species  preponderate  in  a  given  liquor, 
depending  on  its  character  (upper  or  sole,  old  or  new 
liquor)  and  on  the  amount  of  undecomposed  - 
nitrogenous  compounds. 

hides,  owing   to   their   nitrogenous  contents,  have  a 
far    greater    influence   on   the   lactic   than   on   the    acetic 

ntniion,  where   only   small   quantities   of  nitrogei 
uutriment   are  required.     The   author  finds   that  the  lactic 
acid    bacteria     draw    upon     the    hide    substance    for    their 
nitrogen,  either  in   the  unaltered   form  of  the  intercellular 
substance,  or  the  same  peptonized  by  putrefactive  bacteria. 

The  influence  of  albuminoids  on  the  activity  of  the  lactic 
acid  yeasts  and  bacteria  explains  the  well-known  fact,  that 
in  old  liquors  where  such  materials  are  present,  the  amount 
of  lactic  acid  is  greater,  and  it  also  explains  why  the 
maximum  formation  of  lactic  acid  in  tan  liquors  occcr- 
niuch  later  than  in  milk,  because  the  necessary  nutrient 
materials  are  not  preseut  in  so  large  amount,  but  are 
supplied  gradually  to  the  liqnor.  For  the  same  reason,  the 
addition  of  a  drop  of  sour  milk  to  sterile  neutral  tannin 
infusion,  sets  up  lactic  fermentation  with  ditlicultv,  but  if 
ammonium  salts  and  phosphates  be  added,  the  fermentation 
proceeds  rapidly. 

The  most  favourable  temperature  for  lactic  fermentation 
lies  between  30°  and  35D,  but  it  can  also  go  on  at  12°.  This 
optimum  is  naturally  never  reached  in  tan  pits,  but  in 
summer  these  bacteria  will  frequently  overcome  the  other 
ferments,  producing  then  a  much  purer  lactic  fermentation. 
Liquors  prepared  in  summer  contain  a  much  greater  number 
of  lactic  organisms  than  other  bacteria,  as  may  be  shown  by 
comparing  sour  bark  liquors  from  layer  pits  (Versetz 
grubeu)  which  have  often  stood  for  a  whole  year  exposed 
to  great  variations  of  temperature,  with  upper  leather  weak 
liquors  which  are  only  used  in  summer  for  a  few  weeks. 
The  presence  of  phosphates  is  very  favourable  to  lactic 
fermentation,  but  they  are  not  present  in  such  quantity  as 
in  milk,  except  in  certain  fruit  taunins,  Myrabolams,  Divi- 
divi,  and  Algarobilla,  all  of  which  easily  undergo  1  i 
fermentation. 

I'nless  the  acid  produced  be  neutralised,  its  formation 
ceases  when  the  amount  of  acid  reaches  0-6 — 0-8  per  cent. 
The  lime  in  the  hides  neutralises  a  portion  of  the  acid,  and 
the  hide  fibres  take  up  and  hold  a  certain  amount.  The 
presence  of  the  hide  is  necessary  whether,  like  Timpe,  we 
regard  the  albuminous  bodies  as  merely  neutralising  the 
acid,  or,  like  Hueppe,  as  food  stuffs  for  the  bacteria  ;  a* 
any  rate,  the  hides  materially  assist  the  lactic  fermentation. 
The  amount  of  tannin  also  influences  it,  a  high  amount  of 
tannin  rendering  the  fermentation  slower,  but  never  stopping 
it.  The  yeasts  are  not  affected  by  the  tannin,  and  can  grow- 
even  in  thick  extract  of  2o  B.  The  influence  of  foreign 
organisms  on  the  lactic  fermentation  of  tan  liquors  has  yet 
to  be  studied  exactly,  but  the  author  finds  that  w  hen  once  the 
lactic  acid  is  produced,  it  protects  the  liquors  from  infection 
by  such  organisms. 

After  acetic  and  lactic  acids,  carbonic  acid  is  quantitatn  eh 
the  most  important  product  of  fermentation,  being  produced 
both  by  Saceharomycetes  and  many  species  of  bacteria. 
The  gas  both  de-limes  and  swells  the  hide-.  The  lactic 
bacteria  only  produce  a  small  amount  of  CO.-,  The  amount 
of   the  gas  preseut    depends    on    the    temperature  of    the 
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liquors,  the  moving  of  (he  hides  assists  its  escape,  so  that 
at  any  riven  time  the  amount  dissolved  in  the  liquors   is 
si  e  tables)  ;  in  practice,  therefore,  this  pro- 
duct need  not  be  considered.  , 

Propionic  ari,l  has  also  been  found  In  small  quantities 
in  tan  liquors  i  Wladika.  Zur  Kentniss  d.  Org.  Sauren  in 
lichtenbruheu.  DerGerberl6,  28).  It  occurs  as  a  by- 
|.roduet  of  alcoholie  fermentation,  by  the  action  of  yeasts 
e  glycerin  formed,  and  in  some  eases  by  direct  fermen- 
m  of"  the  calcium  salts  of  lactic  and  malic  acids  by 
bacteria  (Fitz  and  Duclaux). 

Malic  acid  exists  in  large  quantities  in  some  fruit  tannins 
Wladika  has  found  it  in  pine  bark    liquors.     The  for- 
mation   of     propionic    acid    in    tan    liquors    is    only    of 
i  etroal  interest. 
Butyric  fermentation  is  in  most  cases  of  even  less 
importance  than  propionic.     The  various  bacteria  causing  it 
arc  chiefly  anaerobic,  and  require  a  fairly  high  temperature 
tor    their    proper    development     (40D).       Their     principal 
ii  nt  material   is  calcium   lactate,  so  that  except  in  such 
old  liquors  as   have  been  used  for  de-liming,  the  conditions 
of  growth,  are  not  favourable.     Besides  which,  the  aeration 
of  the  liquors  by  the  regular   shifting  of  the  hides   further 
hinders    their    growth.     In    a    large    number    of    liquors 
examined,  Clostridium  Bulyricum  (Prazuiowski)  was  only 
Twice  found. 

In  anv  case  butyric  acid  has  not  the  importance  for  the 
tanner  Lietzmann  assumes  in  his  "  Herstellung  der  Leder." 

Viscous  or  ropy  fermentation  often  occurs  along  with 

the  lactic  fermentation,  and  may  also  be  caused  by  peptonis- 
ing  bacteria.  The  liquors  become  thick  and  in  bad  cases 
may  be  drawn    up  by  the  hand    in  long   threads.     Slight 

is  much  hinder  the  proper  diffusion  of  tannin  in  the 
liquors. 

From  ropv  liquors  examined,  B.  lactis  viscostis 
(Adametz)  and  li.  viscosus  (Fraoklaud)  were  twice  isolated. 
In  some  cases  the  ropiness  appeared  to  be  produced  by 
B.  mi  s<  nt<  ricusfuscus  (Hueppe),  other  liquors  from  which 
no  slime  organisms  could  be  isolated  produced  ropy  fer- 
mentation in  tannin  infusions  containing  peptones,  but  in 
pure  fresh  tan  liquors  under  exactly  similar  conditions  of 
temperature,  &e.,  no  ropy  fermentation  was  produced.  The 
author  has  shown  that  B.  viscosus  (Frankland)  only  pro- 
duces ropy  fermentation  in  materials  containing  peptones  ; 
this  naturally  applies  to  tan  liquors. 

Origin  of  the  Ferments  and  the  Infection  of  the 
Liquors. — The  chief  sources  are  the  water  used,  the  hides, 
ihc  tanning  materials,  and  the  air.  The  water  organisms 
ire  introduced  directly  in  the  preparation  of  the  liquors  and 
also  indirectly  with  the  hides ;  with  the  latter  also  are 
brought  in  the  various  bate  organisms,  the  previous  washing 
bv  no  means  freeing  them  from  bacteria.  At  the  same 
time  the  special  dang  and  urine  bacteria  do  not  attain  to 
any  great  development  in  the  liquors.  Those  found  have 
been  already  mentioned  (vide  this  Journal,  1896,  910—911). 

In  order  to  determine  what  miero-organisms  the  tanning 
materials  themselves  contained,  a  bacteriological  examina- 
tion of  fresh  pine  and  oak  barks  and  myrabolaus  (as  fresh 
as  possible)  was  made.  The  result  was  that  lactic  and 
acetic  organisms  were  only  sporadic,  and  it  was  doubtful 
whether  the  spon  s  of  thus.'  found  did  not  come  from  the 
air  of  the  tannery  from  which  the  material  was  taken. 

In  infusions  of   the  above   materials  made   with    sterile 

sible  aeid    fermentation  took   place  during 

periods  of  2,  I,  8,  20,  and  30  day-,  but  in  each  case  a  weak 

oholic  fermentation   was  set  up  by  the  saccharomycetes 
i  nerc  always  present. 

The  following  organisms  were  found  on  barks: — Micro- 

flaws     hquefaciens,     M.     versicolor,      Bacillus 

.  the  potato  bacillus,  various  species  of  Sarcina, 

and  some  gelatin  liquefying  bacteria.    The  bacteria  were 

cultivated  from  fresh  hark  and  also  from  bark  a  year  old, 

moulds  were  found. 

These  results  are  of  importance  as  showing  that  the 
-owing  nf  the  liquor-  cannot  be  cansed  by  bacteria  present 
in   the  bark-.  on  the   other  hand,  the   alcoholic 

fermentation  set  up  by  the  saccharomycetes,  because  they 
are  found  in  large  numbers  on  the  hark,  leaf  and  fruit 
tannins. 


The  bacteriological  examination  of  the  air  of  tanneries 
was  made  by  drawing  a  measured  volume  through  tubes 
coated  with  sterile  petone-,  wort-,  or  milk-serum-gelatin; 
dishes  of  these  materials  were  also  allowed  to  stand  in  the 
tannery  for  different  periods  of  time. 

All  the  organisms  previously  arranged  in  groups  were 
found  (see  this  Journal,  1896,  911).  Yeasts  and  moulds 
were  most  abundant,  then  followed  putrefactive,  acetic,  and 
lactic  bacteria.  The  number  of  germs  and  species  was  far 
larger  in  tanneries  working  on  the  old  system  owing  to  the 
heaps  of  bark  and  the  dust.  Where  liquors  only  were  used 
the  air  was  much  freer  from  micro-organisms. 

The  infection  of  the  liquors  takes  place  naturally  from 
material  left  clinging  to  the  sides  of  the  pits,  &c,  for 
liquors  made  from  hot  extracts  ferment  in  much  the  same 
manner  as  those  prepared  in  the  old  way.  By  a  proper 
choice  of  inoculating  material  very  certain  results  may  be 
obtained.— J.  T.  W. 

Tunning,   The   Use  of'  Mangrove    Buck  for.     M.   Giirke. 
Notizbl.  d.  botan.  Gart.  u.  Mus.  zu.  Berlin,  1896, 1,  169. 

The  author  recommends  that,  notwithstanding  the  non- 
suecess  of  previous  attempts  to  introduce  the  mangrove  bark 
into  Europe  for  tanning  purposes,  fresh  trials  should  he 
made  with  this  bark,  which  might  now  he  procured  from  the 
German  East  African  colonies. — I.  S. 

PATENTS. 

Shins  and  Hides,  A  Novel  and  Quick  Process  in  Prepar- 
ing and  making  them  into  Buff  or  Oil  Leather  in  less 
than  24  Hours.  II.  Riches  and  \V.  G.  Biches,  Godalming. 
Eng.  Pat.  16,865,  Sept.  10,  1895. 

The  skins,  after  previous  treatment  in  the  lime  pits,  are 
bated  or  drenched  in  a  hath  containing  a  1  per  cent,  solu- 
tion of  ammonium  sulphide  or  sodium  hyposulphite 
(thiosulphate).  This  process  takes  one  or  more  hours, 
according  to  the  thickness  of  the  skins.  The  skins  may, 
after  drying  and  pressing,  be  milled  with  cod  oil,  sod  oil,  or 
neats-foot  oil,  or  white  fats  or  greases,  and  afterwards 
washed  in  the  usual  way  or  with  ammonium  carbonate. 

— \V.  P.  S. 

Manure,  Process  for  rendering  Waste  Leather  soluble  and 
applicable  as  a.  J.  Hudson,  London.  Eng.  Pat.  289, 
Jan.  4,  1896. 

See  under  XV.,  page  55. 


XV.-MANUKES,  Etc, 

PATENTS. 

Blood  and  Slag  Manure,  Process  for  the  Production  of. 
W.  Barclay.  Newcastle-on-Tyne.  Eng.  Pat.  22,160,  Nov. 
21,  1895.  ' 

Disintegrated  blast  furnace  slag,  either  produced  from 
ordinary  iron  ore,  or  hematite  ore,  or  Normanby  patent 
slag,  is  mixed  with  fresh,  coagulated,  dried,  or  dissolved 
dried  blood,  and  the  mixture  is  dried  at  between  14°  C.  and 
:>7  ('.  or  left  to  dry  naturally,  and  can  then  be  applied  to 
the  soil  for  manorial  purposes. — D.  A.  L. 

Superphosphate   and  Ike    like,  Impts.  in   Apparatus  for 

Dn/iui/.     J.    V.   Johnson,   London.  From    the    Verein 

Chemischer    Fabriken,   Manuhein.  Eng.    Pat.   22,713, 
Nov.  27,  1895. 

A  NUMBER  of  slightly  inclined  sieves  or  gratings,  made  of 
barbed  wire  or  perforated  metal  plates,  in  any  case  preferably 
provided  on  the  upper  surface  with  small  vertical  spikes, 
arc  arranged  one  above  another  in  a  shaft  furnace,  drying 
oven,  or  kiln,  and  are  connected  with  a  shaking  mechanism. 
Steam  coils  or  other  means  are  used  for  heating  and  the 
material  is  charged  in  at  the  top  ;  the  lumps  are  retained  by 
the  spikes,  until  disintegrated  and  dry,  the  6ne  falling 
through  the  sieves. — D.  A.  L. 


J»n. so.  1897.1        THE  JOURNAL  OF  THE  SOCIETY   OF  CHEMICAL  INDUSTRY. 


.Mtinttrt,   Process   for    rendering   Waste   Leather   toluble 
mill  applicabli   as  u.    J.   Hudson,   London.     I'.ng.  I'ut. 
I,  Jill)    4,  IS 

Wv-n  leather  i- 1 i i  > i  thoroughly  soaked  with  water  contain- 
ing harm  cr  other  ferment,  then  spread  in  successive  layers 
mix  i  floor  until  fermentation  is  set  op.  The  latter  may  be 
started  h\  employ iug  a  portion  of  leather  already  fermented. 
When  fermentation  is  complete,  the  material  may  be 

I  manure  direct,  or  ma]  be  dried  or  pulverised  before 
application.— 1>.  A.  I.. 

mil  Slags  intended  for  Un  <f  Fi  rtilisers,  Impts.  in  the 
iunt  nt'.    C.  II.  and    \    W.  Langdale, Newcastle- 
on-Tyne.    Kng.  Pat.  88,666,  i  let.  IS,  1896. 

m  2  to  20,  preferably,  8  per  cent  of  a  saturated  solution 
of  magnesium  -alt-  in  brine,  is  mixed  with  the  ground 
pbosphatic  basic  slags  intended  for  use  as  fertilisers. 

—  It.  A.  I.. 

XVL— SUGAR.  STARCH.  GUM.  Etc. 

r  Juice,   Observations  on   the    Boiling  of.     J.  Curio. 

Zeits.  fur  ZackeruuL  in  B.'hmen.  Is*ti6.  25,  170 

11  win. ;  occasion  to  determine  the  booing  point  of  various 
sugar  solutions,  the  author  became  aware  of  the  magnitude 
of  the  error,  especially  with  a  good  vacuum,  when  the 
temperature  is  measured  merelj  by  the  usual  vacuum  gauge 
»ithout  regard  to  the  atmospheric  pressure.  Tempera! 
given  in  negnanlfs  table  corresponding  to  the  vacuum  in 
ippnratus.  if  taken  without  regard  t'>  the  atmosphi 
ire,  may  render  the   results  of  a  test  unite  useless. 


From  the  table  following,  it  appears  that  »ith  a  l 

mm.,   ami  an  atmospheric  pressure  of  720  mn 
error  amounts  lo  9°  (         i  >/..  I  >- ■ ' 4 .  98 
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After  establishing  this  fact  the  author  endeavoured  to  find 

the  relation   between    the   vacuum  and   temperature  in   the 

,,m    space   (above   the   juice)    daring   the   boiling   of 

-ugar  juice,  employing  for  this  purpose  a  cylindrical  syrup 

ith  steam  coils.     To   measure  the  vacuum  he  used  his 

sd  mercury  vacuum  gauge  which  is  not  exposed  to  the 

influence  of  the  atmospheric  pressure  (Zeits.   Zuckerin.l. 

Uohm.   1893 — 1894,   541).     This  and  a  tested  thermometer 

placed  at   the  highest  point  of  the   pan  immediately 

under  the  cover. 

Tne  results  are  collected  in  the  table  below: — 


Space  above  the  Juice. 


Temperature  of  Juu 


Corresponding 

tual 

Temperature. 

Temperature. 
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DilTercuees  of  Tem|)erature. 


A,  =  B  -  A.    d2  =  B  -  A,     d;  =  A,  -  A. 
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Several  other  similar  tables  arc  given  in  the  paper.  From 
the  foregoing  table  we  see  that  the  first  reading  was  made 
at   the  moment  the   syrup  was  at  a  concentration    of  83s 

Balling,  the  vacuum  being  60  '2  cm. 

The  thermometer  A,  snowed  5s  C,  although,  according 
to  the  table-,  this  vacuum  corresponds  to  a  temperature  of 
51*3.C.  The  thermometer  A,  shows  therefore  the  actual 
temperature,  which  is  higher  than  the  calculated ;  the 
difference  </;  =  A,  —  A  amounts  to  G-7:  C 

This  difference  increases  the  thicker  the  syrup  becomes, 
and  reaches  1S'6  C.  at  a  density  of  89'S:  Balling.  The 
Bgnres  given,  relate  to  regular  boiling  without  the  drawiDg 
in  of  juice. 

tin  the  other  hand,  the  tignres  under  <"2)  were  taken 
after  the  air-pnmp  was  shut  off  and  stopped,  and  havi 
relation  to  the  boiling,  but  were  introduced  merely  as  of 
interest.  They  show  that  during  the  warming  of  the  syrop, 
while  its  temperature  rises,  the  space  above  the  juice 
becomes  saturated  by  the  escaping  vapour,  so  that  the 
vacuum  falls  and  the  temperature  A,  rises,  or  the  difference 
d,  quickly  becomes  negative.  Another  table  showed  that 
even  during  the  introduction  of  fresh  juice,  i  remained 
positive  ;  therefore,  in  all  cases  during  the  boiling  of  syrups 

\    is  greater  than  A. 

The  author  proceeds  to  show  that  this  difference  i-  not 
due  to  froth  or  waves  of  syrup  coming  into  contact  with  the 


thermometer,  which  would  cause  irregular  variations,  but  t  j 
small  particles  of  syrup  carried  away  with  the  vapour,  at  1 
he  is  following  up  the  relation  between  the  difference  d.-.  an  1 
the  loss  of  sugar  during  boiling. 

In  conclusion,  columns  4  and  S  show  that  the  temperature 
in  all  layers  of  the  boiling  juice  is  the  same.  Although 
.Teh'nek  (Zeits.  1890 — 1891,  91)  arrived  at  the  same  result, 
yet  it  is  often  stated,  especially  in  foreign  literature,  that 
the  lower  layers  are  hotter  in  proportion  to  the  pressure 
due  to  the  column  of  syrup.  Calculation  shows  that  with  a 
vacuum  of  66  cm.  and  a  height  of  50  cm.  between  the 
thermometers,  a  syrup  of  sp.  gr.  1  '45  should  show  a  differ- 
ence of  8"8C  C.  if  tin-  were  the  case.  Xo  differeno  - 
greater  than  O-.V  (  .  were  found,  and  he  concludes  that  the 
column  of  syrup  has  no  influence  on  the  boiling  point  of  the 
lower  layers. — L.  .T.  de  W. 

Massecuites,  Critical  Observations  on  the  different  Mi  I 

cf  Working.  H.  Claassen.  Bull,  de  l'Assoc.  des 
Chimistes  de  S-uer.  et  de  Iti-t.  1896,  14,  447 — 452. 
The  author  is  of  opinion  that  the  value  of  a  process  for 
treating  massecnites  depends  entirely  upon  the  method  of 
boiling.  He  has  investigated  the  composition  of  the  mother- 
liquors  adhering  to  the  crystals  during  the  various  stages  of 
boiling,  and  considers  that  the  coefficient  of  snpersaturation 
should  be  regarded   as  the  criterion  of  any  boiling  process. 
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The  Bock,  Kutte,  Manourv.  Huch,  and  other  methods  of 

massecuites  arc  discussed  ;  and  it  is  insisted  that, 

the  process,  the  following  conditions  are  neces 

— 1.   A   regular  ami  slow  boiling  to   be   carried  oat 

[nent  to  the  last  additiou  of  syrup  ;  the  latter  -hould 

saturated  at  the  temperature  of  ebullition.     2.  The 

concentrated  until  the  syrup  adhering  to 

the  crystals  i-  not  too  supersaturated  :  the  coefficient  advised 

is  I -3  to  13.     3.    The   massecuite  to  be  run  into  suitable 

I    with   heating    and    refrigerating    arrange. 

-.      The    chilling      must     be    so    conducted    that     the 

aent  of  snpersaturation  of  the  mother-liquors  is  about 

11.     4-  The  boiling  or  mixing  to  be  discontinued  when  the 

purity  of  the  syrup  has  fall,.,   to  70  ;  this  value,  however, 

should  be  hitrher  for  strongly  coloured  massecuites. 

—J.  L.  B. 

/.-         Sugars;    1>      easi    of   Alkalinity.     0.   Mittelstaedt. 
des  t  Ihimistes  de  Sucr.  et  de  Dist.,  1896, 
14.  446—447. 

raw    sugars    which   have   been    derived   from    juices 

i    with   sulphurous   acid    contain    alkaline    sulphites, 

sulphites  (thiosulphatesl,  and  probably  also  polythio- 

nates.     The  formation  of  these  salts  arises  from  incompletely 

:  sulphur,  or  by  a  too  rapid  passage  of  gas,  "hereby 

:les  of  sulphur  pass  into   the   strongly   alkaline  juice. 

Dg   storage    the   sulphites    are   gradually   oxidised    to 

:  no  diminution  of  alkalinity  can,  however,  result. 

hyposulphites  (thiosulphates)  and  polythionates,  on  the 

other   hand,    are   decomposed    into    sulphurous    acid   and 

sulphur,   and  then   to  sulphuric   acid   and   sulphur;  these 

lets  of  oxidation  destroying  the  alkalis. — J.  L.  B. 

r.  Action  of  Sulphurous  Anhydride  on.     W.  Grund- 
mann.     Bull,  de   l'Assoc.  des  Chimistes  de   Sucr.  et  de 
St.  1896,14,  431—440. 

The  author  has  carried  out   an   extensive  series  of  experi- 

its  on  the  action,  under  varying  conditions,  of  sulphurous 

acid  on  cane-sugar  solutions.     lie  finds  in  some  cases  that 

juices,  which  before  sulphuration  reduced  Fchling's  solu- 

.  failed  to  do  so  afterwards  ;  this  is  probably  due  to  the 

sulphurous   acid  modifying  or  destroying  certaiu  reducing 

substances  present     It  was  also  found  possible  to  leave  a 

rated   solution  of  sugar  containing  a    slight  excess   of 

bnrous  acid  for  several   weeks  without  any   inversion 

ig    place.       On    increasing   the   acidity,    the   solutions 

underwent  inversion  according  to  the  amount  of  acid  which 

they  contained.     The  quantity  of  acid  required  for  decolora- 

i-    at   all  temperatures    lower    than    that   necessary  for 

r-ion.     Acidity  increases   more   rapidly  in  cold  than  in 

juices.      L'p   to  a   certain   limit  molasses  are,  however, 

■  xc  fption.     These  latter  can  moreover  absorb  a  greater 

amount  of  sulphurous  acid  owing  to   the  salts  they  contain. 

I  juices  invariably  undergo  inversion  when  boiled.     The 

•  if  ammonia  appears  to  hinder  inversion. — J.  L.  B. 

I  nmoniac  [Ammoniacmn],  Composition  of.     H.  Luz. 
Arch,  der  1'harm.  1895,  33,  540. 

This  gum  has  the  following  composition: — Resin  soluble 
68   0    per  cent.;  mutters   soluble   in  water  (gum), 
l-±-~,  ;   matters  insoluble   in  water,  3-5;  and  water.  44  per 
gather  with    a  -mall   quantity   of  an   essential  oil, 
1  :h    ha-    not    been   completi  ly    examined,  but    which    is 
-hed  from   the  essential    nil-  of   sagapenum   and 
by  not  containing  sulphur. 
'I'll,    resin  varies    in    colour   from  a   golden   to  a  reddish- 
yellow,  is  soluble  in  alcohol,  carbon  bisulphide,  chloroform, 
_  icial  acetic  acid;  it    i-   nol   completely  soluble   in 
its  ethereal  solution  and  aqueous  extract  contain 
-m:-V,  quantities  of  salicylic  acid,  to  which  i-  due  the  violet 
in  with  ferric  chloride,  given  by  aqui  tions 

•he  gum.     B\  shaking  the  ethereal  solution  of  the  resin 
.    pota-h,   the    resin    is    separated    into    an    acid    resin 
ible  in  the  alkali,  and  a  neutral  resin  remaining  in  tie 
■r ;    neither  of  the  two  contains  sulphur.     Tie-  acid  resin 
11  ash  yields  salicylic  acid  and  -mall  quanti- 

tit-    of  valeric  and    butyric   acids,   and   an    alcohol,   animo- 
iinotannol,    i     II   02(OH)     isomeric   with    galbaresino- 


The  gum,  when   purified,  contains  1-2  percent,   of  lime, 
and  in  this  respect  resembles  gum  arabic. — A.  C.  W. 

Molasses,  Tlie  Clarification  of  Solutions  of,  for  Inversion. 
K.  C.  Neumann.  Zeits.  Zuckerind.  Bohmen,  1S9G,  21, 
183. 

See  under  XXIII.,  page  68. 

Molasses,  Contributions  lo  the  Analysis  of.  D.  Loiscau. 
Hull,  de  l'Assoc.  des  Chimistes  de  Sucr.  et  de  Dist.  1896, 
14,  349. 

See  under  XXIII.,  page  68. 

Massecuites,  Determination  of  Density  of.  St.  Tirpitz. 
Bull,  de  l'Assoc.  des  Chimistes  de  Sucr.  et  de  Dist.  1896, 
14,  372. 

See  under  XXIII.,  page  69. 

Sugar.  A  New  Method  for  the  Direct  Estimation  of,  in 
the  Beetroot,  by  the  Le  Docte  Apparatus.  V.  Sichs. 
Bull,  de  l'Assoc.  des  Chimistes  de  Sucr.  et  de  Dist.  1896. 
14,377. 

See  under  XXIII.,  page  69. 

Polarisation,  Basic  Nitrate  of  Lead  as  a  Clarifying 
Agent  for.  F.  Herles.  Zeits.  Zuckerind.  Bohm.  1896, 
21,  189. 

See  under  XXIII.,  page  67. 

Raw  Sugar  Factories,  Collated  Methods  of  Analysts  for 

the  Control  and  Working  of.  Felcman,  K.  C.  Neumann, 
and  F.  Herles.  Bull,  de  l'Assoc.  des  Chimistes  de  Sucr. 
et  de  Dist.  1896,  14,  392. 

See  under  XXIII.,  page  69. 

PATENTS. 

Extracting  Sugars  [Use  of  Lead  Oxide"],  Impts.  in,  from 
its  Solutions.  A.  Wohl.  Charlotteuburg,  Germany. 
Eng.  Pat.  22,859,  Nov.  29,  1895. 

Yellow  lead  oxide  (PbO)  is  used  for  extracting  sugar  from 
molasses  or  other  salty  after-products,  with  the  addition  of 
alkaline  hydrates  or  carbonates  to  decrease  the  reaction 
between  the  lead  oxide  and  the  salt-like  non-saccharine 
bodies. present.  The  lead  saccharate  is  washed  with  water 
at  gradually  increasing  temperatures.  The  last  traces  of 
lead  are  removed  from  the  sugar  solution,  after  carbonating, 
by  treatment  with  calcium  hydroxide  and  carbonic  acid, 
and  filtering  hot,  with  or  without  subsequent  treatment 
with  animal  charcoal  or  very  small  quantities  of  magnesium 
powder. 

The  lead  oxide  is  regenerated  by  heating  the  precipitate 
from  the  saturation  stage,  first  at  a  low  temperature  with 
access  of  air,  and  then  to  600°  C,  air  being  excluded.  An 
alkaline  earth  in  the  form  of  a  hydrate  or  carbonate  rnay 
be  added  to  the  precipitate  before  burning,  or  it  may  be 
previously  boiled  with  a  dilute  alkaline  solution. 

— L.  J.  de  W. 

Centrifugal  Machines,  Impts.  in,  fur  Drying  Sugar  and 
other  Granular  Substances.  \V.  P.  Abell,  Essequibo. 
Eng.  Pat.  22,900,  Nov.  29,  1895. 

The  perforated  basket  is  formed  of  two  perforated  cones 
placed  base  to  base,  with  a  permanent  opening  between  their 
bases,  and  a  casing,  which  encircles  the  basket,  is  adapted 
to  revolve  therewith,  and  has  an  independent  movement 
in  respect  thereto,  and  a  closing  device  or  door  secured  to 
the  casing  and  adapted  to  close  the  opening  between  the 
edges  of  the  cones. 

After  the  basket  has  received  the  regulated  charge  of 
massecuite,  it  is  revolved  for  a  length  of  time,  previously 
decided  upon  as  necessary  to  dry  the  quantity  of  massecuite 
dealt  with.  During  this  revolution  the  granular  substances 
are  retained  in  the  basket  by  the  perforated  cones  and 
door,  while  the  liquids  are  driven,  by  centrifugal  force, 
either  directly  into  the  fixed  molasses  casing  cr  into  the 
director  or  revolving  molasses  casing,  which  also  delivers 
them    into   the    fixed    casing.     When    the    massecuite    is 
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oiently  dry,  .1    sleeve   is    lowered,  and,   with  it,  the 

director  and   the  d ,  »herebj  the  drj  tugs 

discharged  by  eentrifagol  tore-  through  the  permanent 
iiij;  on  to  the  iuturned  edge  of  the  fixed  dry  sugar 
..  and  is  deflected  through  the  central  outli  1 

— L.  .1.  de  \V. 

Sugar  Works  unit  Sugar  Refineries,  An 
Improved  Process  for  Treating  the.  M  Suchs,  Kiew, 
Russia.     Bug.  Pat.  1101,  dan.  16,  1896. 

'I'm   process   claimed   i-   the   boiling  of   by-products   for 

dongwith  repeated  additions,  in  a  Tacnom-pan,  or 

other  like  evaporating  apparatus,  and  keeping  the  products 

supplied  to  the   apparatus  at   a  higher  temperature 

thai  of  (be  apparatus. 

flu-  second  product    is    boiled   t"    grain  instead   of   to 

•t,  and  half  of  the  contents  1-  dropped  as  soon  as 

^rain  is  sufficiently  large,  and  the  quantity  drawn  oft  in 

replaced  by  repeated  supplies  of  the  same  product,  and  the 

whole   mass    is   kept    boiling.     The   withdrawal    and    re- 

plenishingof  the  product  is,  preferably,  continuous,  and  is 

Dtained  until  a  secondary  crystallisation  of  a  mealy  or 

flour]  character  appears,  when  t  lie  whole  is  drawn  off.     The 

Is  thus  filled  ;ir<-  kept  ai   a   temperature  of  ^s    1'.  or 

higher  for  about  six  days  i"  complete  the  crystallisation. 

— L.  .1.  de  W. 

XVII -BREWING.  WINES.  SPIRITS.  Etc. 

lir,  )  1  'ontribulion  in   the   Study  nf  Several. 

B.  Boulanger.     Ann.  Inst.  Pasteur,  Oct.  1896.     La  Biere, 
4.     1-   .  179—182. 

Ihi    yeasts  selected  for  the  investigations  detailed  were: 
Neunkirchen.    Bass,   Copenhagen     IS,    Hofbrau,    Weihen- 
enbrau,  Riga  \.  Frohberg,  Saaz,  and  a  high- 
fermentation  yeast  from  Brussels. 

The  Brussels  geast  was  killed  by  a  temperature  of 
it    yielded   oospores;   droplet  cultures  ou  gelatin   liquefied 
the  medium  in  :i^  months. 

The   Frokberg   (low-fermentation   type)   succumbed   at 

C  ;   liquefied  gelatin  in  2  months;  produced  no  spores. 

The    Neunkirchen    (low  -  fermentation )     forms    groups 

ring  to   the  sid<  -  of  the  fermenting  vessel  and  clarifies 

quickly.      It    dies  at    about   50    ('..and   produces  spores  in 

about  240  hours  on  plaster  and  in  1".  day  s  in  Liebig  bouillon. 

The  colonies  from  droplet  cultures  spread  out  considi  rably, 

hut  scarcely  liquefy  the  gelatin  iu  6  months. 

The  Bass  yeast  gave  no  spores,  died  at  55°,  and  liquefied 

•  n  in  .">  months. 
The    Copenhagen     18    (low  -  fermentation)    was     non- 
ferous,   perished   at   55°    C,   and   liquefied  gelatin  in 

3  months. 

The   Hofbrau   (low-fermentation)  succumbed   at   about 
1   gave  no  spores.     The   droplet  colonies   spread 
considerably,    forming    "crater-.'     but    took    4    months 
liquefy  gelatin. 
The  Weihenstephan  (low-fermentation)  yeast  furnished 
-1  ores,  and   died  ut    55°    C.      Its   colonies   from   droplet 
cultures   wet  lear  reddish-grey  colour,  and   liquefied 

the  gelatiu  in  4  ;,  months. 

Toe    Saaz    yeast    (high-fermentation    type)    was   non- 
riferous,  and  perished  at  50"  C.     After  4  mouths,  a 
slight  liquefaction  of  the  gelatiu  was  effected. 

The  Loeusenbrau  (low-fermentation  1  settled  down  in  large 
granules.     In   the  other  particulars   it  resembled   the   pre 
ing,  but    liquefaction  had    barely   set  iu  at  the  end  of 
6  months. 

The  Riga  X  ia  low-fermentation  itussiau  yeast)  perished 
ielded  no  spores,  and   liquefied  tlie  gelatiu  after 

4  months. 

T\\o  case- of  degeneration  were  noticed,  the  Ba?s  and 
ikireheii  yeasts  being  directly  descended  from  \east< 
which  in  1889  were  sponferous,  and  at  that  time  able  to 
«  ithstaud  a  temperature  of  60°  C.  I  In  the  other  hand,  some 
of  the  Bass  yeast  spore-,  kept  the  same  length  of  time,  pre- 
i  their  spore-producing  power,  although  in  respect  of 
rcsi>tancc  to  high  temperature  the]  had  degenerated  to  the 
txtent  of  .',    1 


In  the  attenuation  tests  the  high-fermentation  yeasts 
worked  at  is  in  the  primary  and  12  in  the  secondary 
fermentation,  the  process  lasting  85  dais,  whilst  the  low- 
fermentation  types  worked  0  days,  the  seconder] 

fermentation  lasting!  months  at  :.  .  The  greatest  attenua- 
tion was  produced  bj  the  Frohberg  (76'5),  Neunkirchen 
(76-3),  and  Weihenstephan  (76-4),  and  the  lowest  bx  thi 
Bass  (67-  Hand  S.ia/  The  residual  maltose 

was  greater  with  the  "high"  than  the  "low"  yeasts 
Frohberg,  Neunkirchen,  and  Hofbrau  exhibited  the  greatest 
power  ..('  attacking  dextrin,  but  the  actual  proportion 
eliminated  was  difficult  to  ascertain  owing  to  the  inefficienci 
ol  the  Fehling  test  for  the  determination  of  maltose.  The 
ratio  of  non-maltose  to  maltose  was  great  with 

Frohberg,  and  least  (2-2)  with  Saaz  yeast 

In  ascertaining  the  amount  of  nitrogen  consumed  by  each 
yeast,  care  was  taken  to  prevent  the  precipitation  of 
albuminoid  matters  by  other  agent-  during  the  fermenta- 
tion. To  this  end  the  worl  was  acidified  by  I  gnu.  of 
oxalic  acid  per  litre,  heated  t..  nearly  100"  <_'.,  and  filtered. 
the  free  acid  being  then  neutralised  with  lime.  After  a 
second  filtration,  and  cold  sterilisation,  the  wort  was  kept 
I  days  and  pitched.  No  precipitate  was  formed 
during  fermentation,  so  that  the  weight  of  yeast  and  amo 
of  nitrogen  therein  could  1  letermined,  the  latter 

being  estimated  by  the  Kjeldahl  -  Aubin  method.  The 
results  were  as  follows,  the  initial  quantity  of  nitrogen  in 
the  wort  being  0-640  grms.  per  litre  :  — 


Yeast. 


i  0!         Nil 
1    a&t.  i-onsumed. 


Grms. 
Pei  I 

- l">;".' 

Saaz    S'25 

2-94 

Frohberg -ill 

Neunkirchen 2  ■  34 

1- 2'90 

Hofbrau -2~  ">i 

Weihenstephan 

Meurant  2"97 

Loewenbrau 2"62 

\  g '  90 

-J13 


S3"  7 

.■>;■•; 

■ 
3<i-7 

•ii-7 
17  1 


from  which  it  appears  that  as  a  rule,  the  "high"  veasts 
have  the  greater  power  of  elimination  ;  these  figures  are. 
however,  only  relative,  and  would  appear  proportionally 
-mailer  with  increased   per  nitrogen  iu   the  wort. 

An  attempt  was  made  to  ascertain  the  nature  of  the  nitro- 
genous matter  consumed,  and,  though  the  method  employed 
(that  of  Stutzer)  is  imperfect,  the  author  concludes  from 
the  results  that  the  albuminoids  coagulable  by  cuprou- 
hydroxide  are  but  little,  if  at  all,  attacked  by  yeas;,  although 
the  results  might  have  been  different  iu  the  absence  of 
amide  nitrogen. 

From  an  experiment  made  with  Hofbrau  yeast,  it  would 
appear  th3t  in  the  first  few  days  of  fermentation  the  yeasl 
absorbs  nearly  all  the  nitrogen  it  requires,  the  increase  after 
the  third  day  being  only  0*36  per  cent,  during  10  days. 
After  fermentation  is  over,  the  yeast  yields  up  nitrogen  to 
the  wort — a  fact  which  may  explain  the  contradictory  result- 
obtained  by  Hyde  and  Wahl  ami  Hantke.  The  decrease 
iu  the  amount  of  dextrin  was  regular  up  to  the  13th  da\ . 
by  which  time  one-third  had  disappeared. 

The  effect  of  aeration  on  nitrogen  consumption  w 
studied,  by  the  aid  of  low-fermentation  Hofbrau  and  high- 
fermentation  Brussels  yeast  in  deep  tubes  and  shallow 
vessels,  the  proportion  removed  being  found  greatest  under 
the  last-named  conditions.  This  agrees  with  Briaut's 
results,  but  the  amount  consumed  by  the  yeast  could  not, 
in  the  flat  Vessels,  be  differentiated  from  that  precipitated 
ns  a  result  of  the  exposure.  In  the  deep  wort  a  greater 
amount  of  dextrin  was  eliminated  than  in  the  shallow 
vessels,  particularly  with  the  low-fermentation  yeasts.  On 
the  other  hand,  the  "high  "  yeast  attacked  maltose  least  in 
the  deep  tubes,  whereas  the  converse  occurred  with  the 
'•low  "  veast.  — C.  -. 
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Attenuation,  Kfeet  of  Various  Methods  of   Brewing  on. 
P.  Petit.     La  Kere,  4,  [IS],  187—189. 

Km  h;imi:nts  were  made,  with  100  kilos,  of  malt  in  each 
-  rtain  whether  any  alteration  in  the  attenuation 
could  be  brought  about  by  modifying  the  method  of  brewing 
or  fermentation,  the  same  yeast  being  used  throughout. 
By  the  infusion  method,  with  a  steeping  temperature  of 
for  30  minutes,  heated  to  74  tor  20  minutes,  agitated 
for  15  minutes,  and  left  at  rest  for  30  minutes,  the  total 
-.  in  the  extract  amounted  to  689  per  cent.,  and  of 
this,  one-third  was  formed  during  the  first  stage.  57  per 
cent,  during  the  second,  and  9  per  cent,  in  the  last  two ; 
this  probably  resulting  from  the  solution  of  starchy  matter 
in  the  grains,  since  complementary  saeeharification  does 
not,  according  to  the  malto-dextrin  theory,  occur  at  this 
hi>h  temperature.  A  combination  of  the  infusion  and 
decoction  methods  gave  a  beer  with  an  apparent  attenuation 
of  7-  per  cent.  ( 1  per  rent,  less  than  by  the  above  method), 
but  the  yield  was  somewhat  higher,  being  61  o  (out  of  a 
theoretical  yield  of  70*5)  per  cent.,  against  60-2  per  cent, 
by  infusion  alone. 
*  With  decoction  methods  it  was  found  that  whether  two 
•  >r  three  mashes  were  made,  the  resulting  attenuation 
remained  unaffected  beyond  a  variation  of  1  per  cent., 
provided  the  same  malt  and  yeast  were  employed  iu  all 
cases.  The  maximum  amount  of  sugar  formed  in  the 
steeping  stage  was  obtained  at  about  45  C,  but  the  total 
amount  at  the  end  of  the  mashing  process  was  approximately 
the  same  whatever  the  steeping  temperature. 

The  only  way  in  which  the  altenuation  could  be  appreciably 
reduced  was  found  to  be  by  reserving  20  per  cent,  of  the 
malt  for  addition  in  the  final  mash,  which  brought  the  total 
sugars  down  to  42-7  kilos,  instead  of  44  to  45  kilos.,  and 
produced  a  difference  of  from  5  to  7  per  cent,  in  the 
attenuation.  Similar  results  were  obtained  with  10  percent, 
of  rice,  but  the  beer  would  not  keep  longer  than  18  days. 
When  rice  is  used  in  the  final  mash  the  saeeharification 
should  be  tested  by  iodine  to  make  sure  of  its  completion, 
the  conversion  at  this  stage  proceeding  but  slowly. — C.  S. 

Cold  Hop  Storage.     L.  Sterne.     J.  Fed.  Inst.  Brewing, 
1896,  2,  537—541. 

The  author  refers  to  the  observations  of  Braint  and  Meacham 
(this  Journal,  1896,  731)  on  the  subject  ;  and,  whilst 
generally  endorsing  them,  states  that  in  the  opinion  of 
American  brewers  the  temperature  of  storage  should  be 
32:  to  34'  F.  instead  of  38"  to  40:  F.  A  description  is  also 
given  of  the  De  la  Vergue  system  of  refrigeration. — J.  L.  B. 

Albuminoids,  The  Part  planed  by,  in  Producing  Lasting 
" Heads"  in  Beer.  W.  Windisch.  Wochens.  f.  Hrauerei, 
1896,13,  1253—1254. 

The  author  infers  from  our  present  knowledge  of  the  subject 
that   two  factors,  viz.,  carbonic  acid  and  albuminoids,  are 

r  responsible  for  the  production  and  retention  of  a 
"head"  in  beer.  It  is  not  only  necessary  that  sufficient 
carbonic  acid  gas  should  he  present,  but  also  that  a  regular 
disengagement  of  gas  should  be  going  on  in  the  liquid  in 
order  to  enable  it  to  retain  this  foam.  The  part  played  by 
albnmose  in  this  connection  has  been  already  indicated  by 
the  author  (Wochens.  f.  Brauerei,  1893,  1358),  albumose 
being  a  soluble,  non-eoagulable,  peptouised  albuminoid. 
Wahl's   conclusion   that   pepto  -;i  '■  heading"  in- 

fluence is  probabh  based  on  the  fact  that  the  commercial 
peptone  used  by  him  contaiued  albumose,  since  this  body  is 
very  commonly  present  therein.  R  imer  has  shown  that 
albumoses  are  precipitated  by  zinc  sulphate,  whilst  peptones 
arc  not;  and  by  employing  this  method  me  author  has 
separated   from   wort    and  beer,  albuminoids   possi  ssed   of 

.  foam-producing  properties  equal  to  those  of  albu- 
mose prepared  by  heating  egg-albumin  under  pressure. 
During  malting,  a  conversion  of  both  starch  and  albu- 
minoids occurs,  the  latter  of  which  form  albumoses,  amides, 
and  perhaps  peptone-  :  the  more  advanced  the  growth  of 
the  malt,  the  more  being  the  conversion,  so  that 

an  undergrown  malt  contains  more  albumose  than  a  fully 
grown  one.  Kusserow  ha-  also  studied  the  influence  of 
malting  upon   the   composition  of    wort,    especially  with 


regard  to  albuminoids,  and  the  behaviour  of  the  wort  towards 
yeast  and  beer  "  condition."  The  process  of  kilning  also 
influences  albuminoid  conversion,  the  lengthy  process  .  t 
kilning  adopted  in  England  being  recommended  by  the 
author.  The  reascn  why  many  excellent  malts  yield  beer- 
deficient  in  condition,  and  not  retaining  a  "  head,"  is  to  be 
sought  in  the  excessive  albuminoid  conversion  which  take- 
place  in  the  mash-tun,  for  such  malts  are  rich  iu  enzvrne- 
and  readily  convertible.  To  correct  this  fault  a  curtailing  of 
the  mashing  process  and  approximation  towards  the  English 
mashing  temperatures  of  15b  to  163  F.  are  advised,  for  even 
at  this  temperature  an  abundance  of  albuminoid  nourish- 
ment for  the  yeast  is  produced. — T.  A.  G. 

Alcoholic  Fermentation,  Retarding  Influence  of  Various 
Reagents  on.  T.  Bokorny.  Allgem.  Brauer  u.  Hopfen 
Zeit.  1896,  36,  1573. 

A  resume  of  investigations  made  by  the  author  and  other 
observers.  Dilute  sulphuric  acid  or  potash  (1  :  5,000)  arre-ts 
fermentation  completely.  Copper  sulphate  (1  :  20,000)  does 
not  act  as  a  complete  preventative,  whilst  mercuric  chloride 
has  a  slightly  more  pronounced  effect.  Certain  oxidising 
bodies  (KMnO.,,  CI,  I)  are  very  destructive  to  yeast. 
Bromine,  however,  forms  an  exception,  slight  fermentation 
being  observed  in  solutions  containing  1  :  10,000.  Potas- 
sium chlorate  and  iodate  in  1  per  cent,  solution  fail  to 
arrest  fermentation.  Phosphorus  (1:20,000)  permits  a 
slight  fermentation  to  occur  when  the  solution  is  incubated. 
A  solution  containing  ortho-nitrocinnamic  acid  (0-1  per 
cent.)  exhibits  no  fermentation  when  incubated  for  24  hours, 
at  30"  C. ;  under  similar  conditions  the  para-compound 
proved  less  effective.  Ortho- and  para-nitrotoluene  (0'02 
per  cent),  ortho-  and  para-bromotoluene  (0-1  per  cent.), 
and  ortho-toluidine  sulphate  (0-1  per  cent.)  arrest  fermen- 
tation completely ;  whilst  nitrobenzaldehyde  (0*  1  per  cent.), 
potassium  cyanide  (0'02  per  cent.),  strychnine  nitrate 
(0-02  per  cent.),  and  quinine  acetate  (0-1  Der  cent.)  fail  to 
do  so.— H.  T.  P. 

Alcohol  dericed  from  Cellulose  and  Wood.  Bull,  de 
1' Assoc,  des  Chim.  de  Sacr.  et  de  Dist.     1896,  14,  456. 

Systematic  investigations  upon  the  various  conditions 
influencing  saeeharification,  such  as  the  nature  and  quantity 
of  the  acid,  pressure,  temperature,  &c,  have  shown  that  if 
cellulose  be  treated  with  bisulphites,  a  maximum  yield  of 
42  to  45  per  cent,  of  sugar  is  obtained.  40  grms.  of  dry 
cellulose  were  heated  for  an  hour  and  a  half  with  258  c.e. 
of  0*5  per  cent,  sulphuric  acid,  under  a  pressure  of  6  to  8 
atmospheres.  When  pine  sawdust  was  used,  the  maximum 
yield  of  sugar  (225  per  cent.)  resulted  by  heating  for  15 
minutes  under  the  above-mentioned  conditions.  By  longer 
heating  the  yield  was  reduced.  Simultaneously  with  the 
production  of  sugar,  an  organic  acid  is  formed  which 
has  not  yet  been  investigated.  After  neutralisation  the 
hydrolysed  product  was  fermented. — J.  L.  B. 

Wines  :  Amount  of  Acetic  Acid  in  Italian.  Greek,  and 
Spanish  Bed  Wines.  H.  Eckenroth.  Chem.  Rundschau, 
1896,  [6],  103—104. 
Different  wines  vary  in  their  tendency  to  the  formation 
of  acetic  acid,  this  frequently  depending  upon  climatic 
conditions,  cultivation,  nature  of  thesoil,  &c.;  but,  generally- 
speaking,  red  wine-  show  a  greater  tendency  to  acidity 
than  white  wines,  and  the  red  wines  of  Italy.Greeee,  and  Spain 
po—ess  this  property  in  a  much  higher  degree  than  German 
and  French  wines.  It  is  generally  assumed  that  0-2  grm. 
of  acetic  acid  or  more,  per  100  c.c.  will  render  a  wine 
sharp  and  uupalatable.  According  to  Xessler,  ordinary 
white  wines  should  not  contain  more  than  0  o7  gnu.  and 
rid  wines  more  than  0-1  grm.  volatile  acid  (calculated  as 
acetic)  per  100  c.c.  In  judging  a  wine  in  this  respect,  it 
is  not  sufficient,  however,  to  determine  the  amount  of 
volatile  acid,  as  no  definite  limit  can  be  fixed  as  applicable 
in  all  cases  :  the  wine  must  al-o  be  tested.  An  acid  wine 
poor  in  alcohol  will  often  be  unpalatable  if  it  contain 
0- 1  grm.  of  volatile  acid  in  100  c.c.  whilst  »  sweet  wine  rich 
in  alcohol  and  sugar  may  contain  0-2  grm.  or  more  without 
any  acidity  being  noticeable.  There  can  also  be  no  doubt 
that  the  taste  of  wines  is  considerably  influenced  by  the 
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oharaoti  c  of  the  volatile  acids,  and  that  much  smaller  quan- 
tities of  butyric  acid,  than  oi  acetic  acid,  will  render  1 
unpalat  ible.     The  author  Sui-  detennioed  the  t  ■ » t ;•  l  acidity  , 
volatile  acidity,  an. I  alcohol  percentages  in  .'  t  samples  of 
Italian,  Greek,  ami  Spanish  red  wines,  and  in  almost  all  of 
these  he  baud  an  exceptionally  high  percentage  of  volatile 
aoida    Only  3  samples  contained  less  than  0*2  grin,  of  . 
it  I00  c.c.,  whilst  in  the  others  the  percentages  varied  be 
.  i >■■_*! 1 7  and  0*870.     The'total  acidity  varied  between 
0*743  and  0*895  and  the  alcohol  between  12*05  and  14*8-1 
per  cent,  by  volume.    All  these  samples  were  faultlt  ss  wines 
and  soma  of  thom  of  high  quality,  thus  showing  that  0*2 
percent  of    volatile   acid   may    in   some   cases  be  even 
considerably  azceedi  1  without  injury  to  the  wine. 

—A.  K.  M. 

Wine,  Effect  of  Ike  too  Frequent  Sulphuring  of  disks  on. 
W    Fresemus,  Chem.  Zeit.  Rep.  20,     101    .  802. 

I'm  author  gives  a  warning  against  the  repeated  sulphur- 
ing oi  casks,  md  using  thorn  for  the  storing  of  wine 
without  further  treatment  ;  lot'  though  such  casks  prevent 
the  formation  of  mildew,  they  are  nevertheless  unfitted  fur 
storing  of  wine  on  account  of  the  formation  of  consider- 
[uantiiies  of  sulphuric  acid.— I.  >. 

hot,  The  Estimation  of.     II.   I>.   Richmond.     .'.   Fed. 
Inst,  of  Brewing,  !S'.m,  2,  529. 

»der  Will.,  page  69. 

of  Salicylic  Arid  in.    J.  J.  La  Biere. 
4,  [12  .  182. 

meter  Will.,  ;>.. 

ri  Sugar  [Wine  Analyst*],  7he  Influence  oj  Lead 
Salts  on  the  Estimation  oi\  by  the  Fehting-Soxhtet 
method.  A.  Borntrager,  Bull,  de  1'Assoc.  des  Chimistes 
de  Sucr.  et  de  Dist.  1896, 14,  453. 

See  under  XXIII.,  pa 

PATENTS. 

Malt  for  Bracing,  Impts.  in  the  Treatmi  nt  or  Preparation 
of'  K.  W.Walker,  T.eed-.     Eng.   Pat.   22,099,  Nov.  SO, 

In    order  to  separate  the  perfectly    malted  grains  of   malt 
from  the  others,  and   stones,  &c,  the  malt   is   mixed  with 
r,  when  the  first  will  float  anil  mav  he  skimmed  off  and 
dried.— A.  L.  S. 

Beer,  New  and  Improved  Process  for  Adding  Iron  to  [as 
Lactate'].    J.  Kwiatkowski,  Sereth,  Bukowina,  Austria. 

Eng.  Pat".  21,1  IS,  Sept.  23,  1896. 

The  inventor  proposes  to  add  lactate  of  iron  to    beer,  in 
the  proportion  of  5 — 60  parts  per  100,000. — A.  L.  S. 

Distillery']  for  Measuring  Spirits  and  Distillnt,  s. 
Impts.  in.  C.  F.  Chapp.  Basse  Torre,  Gnadalongre. 
Eng.  Pat  23,849,  llec.  12,  1895. 

.St.  under  I.,  page  33. 

tie  Gravity,  A  iV«e  or  Improved  Apparatus  for 
-  paroling  Bodies  of  Different  [such  as  Matt.  Light 
and  Heavu,  in  \Vat,r' .  C.  S.  Meacham.  .Maid-tone. 
Bag.  Pat  1177.  Jan.  17".  1- 

See  under  XXIII.,  page  65. 

Filters,  suitable  for  Wines,  Spirits,  or  other  Liquors  ; 
Impts.  in  R.  l'endle,  Pinner,  Middlesex.  Eng.  Pat. 
soil,  Feb.  20,  1896. 

The  filtering  device  consists  of  a  shallow  lenticular-shaped 
chamber,  one  side  of  which  is  composed  of  sheet  metal  and 
the  other  of  finely-meshed  metallic  gauze,  which,  when  in 
is  kept  uppermost.  Any  number  of  these  chambers 
are  fixed  axiaily  on  a  tube,  which  communicates  with  their 
interior  and  serves  to  carry  off  the  filtered  liquid.  The 
filtering  materia!  is  composed  of  finely-divided  asbestos, 
which  is  mixed  with  the  first  portion  of  the  liquid   to  be 


tillered  :    the  tube  and    (ill.  I  iog  ehalnliers  being  in. 

ihis  liquid  and  plied  to  the  tube,  or 

the  liquid,  the  finely-divided  asbestos  is  deposited  on  the 
surface  of  the  gauze,  and  the  liquid  to  be  filtered  soon 
passes  through  'might. — A.  I..  S. 

■?<  isoning  Casks,  Intended  to  Contain  Wine,  Spirits,  and 
other  Helicati  Liquids,  Ale,  Stout,  and  the  like;  Impts. 
in.  V.  Ivison.  Jerez  de  la  Frontcra,  Spain.  Bng,  Pat. 
l  1,162,  June  26,  1896. 

A  BHAU  quantity  of  liquid  ammonia  is  poured  into  thi 
cask  to  l»'  seasoned,  which  is  then  filled  with  -team  at  about 
151b.  pressure,  and  allowed  to  stand  one  hour  and  a  hah 
The  ca-k  is  then  washed,  when  it  will  be  found  to  1" 
t'ectly  seasoned.  For  a  1  t  gallon  cask,  about  oce  pint  of 
ammonia  of  a  sp.  gr.  0*94  will  be  required,  and  a  propor- 
tionate quantity  for  other  casks  of  different  surface  area. 
American  oak  requires  longer  treatment  and  more  ammonia. 
—A.  L.  S. 

Apparatus  for  bringing  to  a  d.  sired  Tempcratun  .  ArticL  • 
of'  all    Kinds,  more  particularly    Wines;  an    Improved. 
Fischer,  II  tinburg.     Kug.  Pat.  20,869,  Sept.  21,  18 
Sec  under  I.,  pagi   3  I. 

Filters  for  Wims.  Spirits,  and  other  Liquids;  Impts.  in. 
W.  kl/e.  Kostritz,  Thuriogen,  Germany.  Eng.  Pat. 
21,010,  Sept.  -2-2.  1896. 

See  under  I.,  page  3  1. 

XVIII.-FOODS ;  SANITATION,  WATER 
PURIFICATION,  &  DISINFECTANTS. 

(4.)—  FOODS. 

Whi  aten    Flour,  the   Suitability   of.  for   Bread  Making  ; 

A    Chemical    Method  for   Determining.      E.    Fleorent. 

Coinptes.  rend.  1896,  123,  [19],  755—758. 
The  comparative  suitability  of  different  flours  for  bread 
making,  is  essentially  determined  by  the  physical  properties 
(in  respect  to  elasticity,  &c.)  of  the  gluten  respectively- 
contained  in  them.  The  author  shows  that  such  differences 
in  properties  are  clearly  marked  by  corresponding  varia- 
tions in  the  relative  proportions  of  glutenin  and  gliadin 
present  in  the  crude  gluten,  and  bases  on  this  discovery  the 
following  method  of  examination.  The  gluten,  obtained  in 
the  usual  way  (by  kneading  and  washing  in  a  current  of 
water)  from  33-33  grms.  of  flour,  is  divided  into  small 
pieces,  and  mixed  in  a  wide-mouthed  stoppered  bottle  with 
a  quantity  of  glass  beads,  and  80  c.c.  of  alcoholic  potash  of 
known  strength  (3  grins,  of  KOH  per  litre  of  70  per  cent, 
alcohol).  The  mixture  is  well  shaken  at  intervals  until 
complete  solution  is  effected  (36 — 18  hours).  A  current  of 
<  I  i;  is  then  passed  to  saturation  through  the  liquid,  and  the 
latter  transferred  to  a  graduated  flask,  diluted  to  110  c.e. 
with  water  and  briskly  mixed:  20  c.c.  are  then  withdrawn 
before  the  precipitate  has  time  to  settle,  evaporated  in  a 
tared  dish,  and  dried  to  constant  weight.  The  weight  of 
residue,  minus  the  quantity  of  K.:C03  contained  in  20  c.e.  of 
the  liquid,  represents  total  gluten.  Another  portion  of  the 
liquid  is  filtered  to  separate  the  insoluble  glutenin,  and 
20  c.c.  of  the  clear  filtrate  evaporated,  e*cc.  as  above.  The 
gliadin  (with  traces  of  conglutin)  is  thus  found.  The 
difference  between  this  and  the  previous  result  represents 
glutenin.  In  care  of  flours  containing  9  per  cent,  or  more 
of  gluten,  it  i>  advisable  to  use  150  c.c.  of  alcoholic  potash 
solution  and  to  make  up  to  200  c.c. 

V  -eries  of  flours,  previously  examined  as  above,  were 
submitted  to  careful  practical  tests,  the  results  of  which  lead 
to  the  following  conclusions  :  — 

1.  Leaving  out  of  consideration  the  percentage  of  total 
gluten,  the  be-t  results  are  obtained  with  flour,  the  gluten 
oi  which  approaches  most  closely  to  the  centesimal  com- 
position, glutenin.  25  per  cent.;  gliadin,  75  per  cent.; 
(ratio,  one-third). 

2.  Flour,  in  which  the  ratio  of  glutenin  to  gliadin  is 
one-fourth,  develops  well  during  fermentation ;  but  the 
dough  again  collapses  and  becomes  compact  during  baking. 
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With  such  flour,  the  proportion  of  miter  normally 
employed  must  be  reduced. 

3.  When  the  ratio  of  glutenin  to  gliadin  rises  to  one- 
.  the  flour  becomes  almost  unworkable;  the  dough 
does  not  develop  either  during  fermentation  or  baking,  aud 
the  bread  remains  -olid  and  indigestible. 

A.  A  comparison  between  bread  baked  from  flour,  con- 
forming to  the  standard  laid  down  under  (1),  and  that 
produced  from  flour  varying  2  per  cent,  either  way  from 
the  typical  value-,  reveals  differences  that  are  readily 
ed  by  an  expert. — II.  T.  1'. 

Bread-Making,  Mineral  Oil  used  in.    I  Broldl.']    L.Hane- 
mann.    Chem.  Zeit.  1s'jg,20,  '"23. 

The  sides  of  loaves  which  are  to  be  paeked  in  the  ovens 
-  \  that  they  are  in  contact,  have  to  be  smeared 
with  grease  before  introducing  into  the  oven.  If  this 
iring  is  omitted,  the  loaves  cake  together  into  one  mass 
on  baking.  Generally  they  are  smeared  with  lard  or  butter, 
hut  a  few  years  ago,  "  Brotol  "  ^bread  oil)  was  introduced 
by  a  Hamburg  firm  as  a  cheap  substitute.  It  was  effective 
for  the  baker's  purpose,  but  being  a  mineral  oil  it  was  in 
other  respects  quite  unsuitable.  One  baker,  when  preparing 
a  meal,  used  it  in  the  place  of  butter,  and  illness  of  the 
whole  family  resulted.  The  Supreme  Imperial  Couit  4has 
recentlv  made  the  smearing  of  bread  with  this  oil  a  penal 
offence'  in  ease  of  resulting  injury  to  health.  A  warniug 
to  bakers  not  to  use  the  oil  has  been  issued  in  Bremen. 

—J.  A.  B. 

Army    Braid,  Note    upon    a    New.      Balland.      Coinptes. 
rend.  123,  1007—1009. 

The  new  army  bread  which  is  being  substituted  for  the  old 
army  biscuit  is  made  from  a  fine  flour  "  bolted  "  (sifted)  at 
30  100,  water,  salt,  and  fresh  yeast.  The  biscuit  contained 
only  flour,  "  bolted  "  at  20  100,  aud  water.  The  author  gives 
details  of  the  size  of  the  new  bread  rolls,  and  of  their  charac- 
teristics as  regards  crumb  and  crust.  He  has  analysed  three 
samples  of  the  new  bread,  one  of  the  old  army  biscuit,  and 
four  other  samples  of  breads  made  in  France.  The 
results  of  these  eight  analyses  are  given ;  and  an  examination 
of  the  figures,  in  conjunction  with  the  results  of  some  earlier 
study  of  his  own  on  flours,  demonstrates,  he  considers,  the 
following  points  :  — 

1.  The  constituent-  of  a  pure  wheat  -flour  bread,  in  its 
dry  state,  agree  with  those  of  the  flour  from  which  it  is 
made.  The  nitrogen,  cellulose,  and  phosphates  are  in  the 
same  proportion.  The  ash  is  increased  owing  to  the  salt. 
The  fat  constituents,  more  or  less  modified  by  the  treatment 
undergone  in  bakiDg  or  in  the  analysis,  are  reduced. 

2.  The  nitrogenous  matter  and  the  phosphates  which  are 
least  in  the  well-bolted  (sifted)  flours,  are  naturally  in  less 
proportion  in  bread  made  with  flour  bolted  at  40/100 
than  in  bread  made  with  flour  "bolted"  at  20  100.  The 
latter  bread  is  consequently  the  more  nutritious. 

3.  The  new  army  bread,  made  with  a  better  bolted  flour 
than  the  old  army  biscuit,  contains  less  nitrogenous  matter. 
On  this  account  the  campaign  rations  of  fresh  meat  Lave 
been  raised  from  300  to  500  grms.,  and  the  soldier  does  not 
lose  by  the  change  in  the  flour. 

4.  The  cha  der  rolls  in  milling  has  caused  a 
complete  disappearance  of  brown  bread  in  the  towns;  and 
this  displacement  of  brown  bread  bv  white  is  spreading 
rapidly  over  the  country  districts.     Whereas  30  years  ago, 

:ilos.  of  bread-flour  were  generally  obtained  per!00  kilos, 
of  wheat ;  to-day  only  71 — 72  kilos,  are  recovered  from  the 
same  amount  on  farms  in  the  country  districts  of  liresse  ; 
and  this  return  is  probably  correct  for  other  eountrv 
districts.  This  loss  of  nitrogenous  matter  and  phosphates 
has  not  been  balanced  by  any  increase  in  meat  or  other 
nitrogenous  food-stuff  for  the  greater  number  of  consumers. 
Many  doctors,  including  l'rof.  Tarnier,  believe  the  lessening 
vitality  of  tin-  race  in  tie-  richest  towns  aud  departments  of 
France,  is  due  to  such  a  cause,  aud  it  would  seem  desirable 
to  prevent  this  excessive  bolting  (  -ifting)  of  flour  intended 
for  nourishment. — J.  B.  C.  K 


Critical  Temperatures  of  Solution  [Butter  Analysis!,  in 
Open  Tubes.  L.  Crismer.  Bull.  Assoc.  Beige  des 
(  himistes  10,  [8],  312. 

Si  t  under  XXIII.  page  70. 

Theobromine  in  Preparations  of'  Cocoa,  Determination  of. 
A.  Eminger.     Apotheker  Zeit.  1896.  71G. 

See  under  XXIII.,  page  71. 

PATENTS. 

The  Preservation  [with  Iodine  and  Iodides]  of  Heat, 
Fish,  and  other  Animal  Substances,  and  the  Mannfaetur. 
of  Food  Stuff's  therefrom,  An  Improved  Process  for. 
L.  P.  J.  Revel  and  J.  XI.  Campagne,  Pari-,  France.  Kng. 
Bat.  22,989,  Xov.  30,  1895. 

The  meat  (raw  or  cooked),  or  fish,  eggs,  &c.  is  steeped  for 
1")  minutes  in  a  bath  composed  of  water,  1,000  gnu-.  ; 
potassium  iodide,  10  grms.  ;  iodine,  5  grms.  (or  tincture  of 
iodine,  20  grmsA,  and  allowed  to  dry.  Meat,  fish,  &c.  thus 
treated,  will  retain  their  original  freshness  for  4 — 5  days, 
and  then  commence  to  slowly  dry  (without  becoming  in  the 
least  putrid),  and  in  this  dried  condition  may  be  preserved 
almost  indefinitely.  Instead  of  steeping  in  the  bath, 
animal  substances  may  be  brushed  over  with  or  wrapped  in 
cloth  saturated  with  the  preservative  solution.  Another 
claim  relates  to  the  production  of  "iodized  meat  bread," 
made  by  incorporating  about  3  per  cent,  of  ground,  dried, 
iodized  meat  with  the  dough.— H.  T.  B. 

Effervescent  Beverages,  Inipts.  in  the  Manufacture  of,  in 
the  Preparation  of  the  Materials  Used  in  the  said 
Manufacture,  and  in  Obtaining  Useful  Products  there- 
from. [Bisulphate  and  Bicarbonate  of  Soda. ]  J.  Har- 
greaves,  Farnworth-in-Widnes.  Fug.  Bat.  925,  Jan.  14, 
1896. 

Bisulphate  of  soda  or  other  acid  sulphate  of  soda  i- 
used  in  combination  with  bicarbonate  of  soda  for  the  pro- 
duction of  carbonic  anhydride  in  gasogents  or  similar 
apparatus.  The  bisulphate  is  prepared  by  fusing  and  casting 
it  into  spheres,  rods,  or  plates  with  a  known  and  defined 
content  of  free  acid.  It  is  packed  into  parcels  or  portions 
together  with  such  a  proportion  of  bicarbonate  of  soda 
a-  will  neutralise  its  content  of  free  acid.  After  the  evolu- 
tion of  the  carbonic  anhydride,  the  mother  liquor  is 
crystallised  to  form  Glaubers  salts  or  concentrated  to  form 
auhydrous  or  other  desired  sulphate.  To  obtain  the  largest 
production  of  sulphate  of  soda,  the  mother  liquor  from  one 
charge  is  added  to  the  above-mentioned  mixture,  which  is 
used  for  succeeding  charges. — D.  B. 

Cocoa  or  Coprah  Oil,  Manufacture  of  an  Edible  Fat 
from.  XI.  C.  A.  Kuffiu,  Paris.  Eng.  Pat.  1827,  Jan.  25, 
1896. 

See  under  XII.,  page  50. 

Sterilising  Apparatus  [fm  Milk,  £c],  Impts.  in.  S.  - 
Bromhead,  London.  From  1".  Dierks  and  J.  Xlollmann. 
Osnabrtick,  Germany.     Fng.  Pat.  3572,  Feb.  17,  1896. 

A.n  apparatus  so  arranged  that  the  bottles,  &c,  containing 
the  material  undergoing  sterilisation,  may  be  automatically 
closed  prior  to  their  removal  from  the  heating  chamber. 
To  this  end  the  latter  is  traversed  by  one  or  more  excentric 
shafts  from  which  the  bottles  are  suspended  by  their 
stoppers  (some  form  of  lever  stopper),  a  rigid  connection 
being  secured  by  means  of  square  pins  projecting  from  the 
shalt,  and  corresponding  "  eyes  "  fitted  to  the  stoppers.  A 
balf-turu  imparted  to  the  shaft  from  the  outside  of  the 
chamber  then  suffices  to  close  (or  open)  the  bottles  whet: 
required.— H.  T.  P. 

Sterilising  or  Pasteurising  Milk  and  Cream,  An  improved 
Process  of.  L.  G.  Fagersten  and  C.  F.  P.  Kcrsscll, 
Chicago,  U.S.A.     Fng.  Pat.  IS, 275,  Aug.  18,  1896. 

The  improvement  consists  in  adding  to  the  milk,  prior  to 
sterilisation,  sufficient  wax  or  solid  paraffin,  &c.  to  form, 
when    melted,  a    continuous    layer  on   the  surface  of  the 
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i.    The  solid  ornsl  of  wax   left  on  cooling,  will,  ii  is 
•  ,i,   prevent    thai    separation   of    milk-fat,   to    which 
sterilised  milk  it  i  somewhat  liable.     H.  T,  I1. 

Apparatus   for     Heating     [Pasteurising]     and    Cooling 
Liquids,    Impts.    in.       W.    l\    I.     I   isse,    I  opi 
Bug.  Pat 

ncfer  I .,  page  '■'•  I. 

(B.)— SANITATION!  WATER  PURIFICATION. 

/Vic  Ultimate   Purification   of.     G,   Thndichnm. 
i  read  before  the  Society  of  Engineers,  Dec.  7. 

'-    object   was  t<>   describe, for  tin-   benefit   of 
engineers  and  others,  the  biological  purification  of  si 
iltration,  and  to  contrast  this  method  with  purification 
1  irrigation. 
Mi.  Dibdui  had  shown  that  any  process  adopted  for  the 
purification  of  sewage  must  be  subordinated  to  the  require- 
ments of  the  mici  ;  was  a  mistake, 
since   as   soon   as   antiseptic    action    was    neutralised    by 
dilution,  putrefaction  was  set  up.     Direct  oxidation  by  air 
I   not   in'   induced   in  the  absence  of   microbes.      An 
apt  to  effect  oxidation  without  putrefaction  by  adding 
inisms  to  the  sewage,  failed,  ami  the  general  experien 
the  author  goes  to  prove  that  all  sewage  effluents  pro- 
duced by  chemical  precipitation  are  final!}  purified  only  by 
itrefactivc    process.       The    discovery   of    tins,    facte 
naturally  led  to  the  attempt  to  effect  purification  by  adding 
the   sewage  to  the  organisms  previously  established  in   a 

■  bed,  under  the  necessary  conditions.  The  Massa- 
letts  experiments  showed  that,  in  this  way,  97  percent. 
the    organic  matter    contained   in   raw    sewage  could   he 

tved,  hut  not  more  than  60,000  gallons  of  sewage  per 
per  diem  could  he  re-treated.  Mr.  Dibdin  had  gone 
er.    and     had    succeeded,    by    experiments    conducted 

London     sewage,    in     purifying    1. s.     of 

fluent  per  acre  perdietn,  the  oxidisable  organic 

matter  being  reduced  on  an  average  by  80  per  cent      - 

this   Journal.  14,    1895,    915—922).      The    depth  of    Mr. 

Hihdin's  filter  must   not  he  taken  as  a  necessary  factor  in 

fficiency;  cubic  contents  and  not  surface  area  should  lie 

dered,   as   the   work   is  all   dona   ia   the  body  of   the 

The  depth  is  probably  limited  only  by  the  necessity 

free  air  supply. 

Tlie  conditions  unfavourable  to  the  success  of  irrigation 

as  were  then  poiuted  out.  the  principal  objection  being 

ssity  for  applying  sewage  to  the  laud  irrespective 

e  condition  of  the  latter  or  of  the  requirements  of  the 

crops.     Also  nuisance,  more  or   less   pronounced,  is  almost 

■  -       used.     I'    is   suggested  that  where  sewage  farms 
already  exi-t,  the  filter  system  should  be  adopted,  and  the 

ite,  which   contains   nitrates   and   other   fertilising   in- 

-.  should  be   applied  to   the  land    when   likely   to 

ve  beneficial,  and  should  at  other  times  be  allowed  to 

directly  into  a  watercourse. 

Tho  attitude  of  the  Local  Government  Hoard  in  insisting 

D  irrigation,  was  criticised  and  condemned,  and  mention 

i  f    various   places  —  Wolverhampton,    Sutton. 

lylesbury,  Exeter — where  the  method  of  filtration  adopted 

in  the  Harking  experiments  has  been  successfully  followed. 

"  —  L.  A. 
/-  Water  of  the  Si  ine,  th.    Yonne,  and  the  Mam,  ; 
Nitric  Acid  in.     T.  Schloesing.      Comptes  rend.  123 
919- 

The  author  refers  to  a  test  made  by  Boussingault  in  March 

when  the  flood-water  of  the  Seine  at  Paris  contained 

ingrm.   nitric  acid    per    litre,   and   he   compares     this 

with  bis  own  tests,  ma. le  in  November   l;-96,    of  the  flood- 

ers  of  the   Seine,  the  Tonne,  and   the  Maine.     '1      ■ 

d   from  3-13   no  to  5-08  nisxrms.  of  nitric   acid  per 

-J.  B.  C.  K. 

Phosphorus,  The  Toxic  Action  of  Aqueous  Solutions,  and 

S  ■lability  in  Water  if.     fh.  Bokorny.     them.  Zeit. 
20,  1022. 

Ins:  author  prepared  aqueous  solutions  of  phosphorus  h\ 
adding  alcohol  to  solution  of  phosphorus  in  carbon   bisul- 


phide, and  pouring  the  mixture  in'"  a  large  volume  ol 
boiling  water. 

\s    a    result    of    the    experiments,  phosphorus  cannot    l.e 

jarded  as   a    very    powerful    poison    toward-    the   loner 

organisms.     Water  in  which  phosphorus  hail  for  Borne  time 

been  k.pt  was  much  mure   rapidly   fatal   to    them   than    the 

aqueous  solution  prepared  as  above.      The  powerful   | 

properties  of  tlii-    water    appear   to   be   due   to      tin-    ozone. 

hydrogen  peroxide,  and  phosphorous  acid  which  tin-  phos- 
phorus produces  rather  than  to  the  phosphorus  itself.    To 

the  higher  animals  and  man.  phosphorus  i-  a  virulent 
poison;   but    the    author    is    nut    aware     that    the    action    "1 

aqueous  solutions  on  vertebrates  ha-  vet  been  studied. 

—J.  A.  B. 

Nitroglycerin,  Researches  mi  the  Toxic  Power  of. 
Th.  Boki  my.  Cbem.  Zeit.  189r>,  20,  1021. 
\.;i  mi  s  solutions  of  0-1  per  cent,  of  mineral  Baits 
eiuin  nitrate,  magnesium  sulphate,  and  inono-pota-siiim 
phosphate)  were  prepared,  containing  the  requisite  quan- 
tity of  30  per  cent,  solution  of  nitroglycerin  m  absolute 
alcohol  to  give  them  percentages  of  0'2,  0*1,  0*05,  ami 
0*01  of  nitroglycerin.  The  vitality  of  lower  organism-  in 
ni  these  four  solutions  was  observed,  and  it  was  found 
to  l>e  impaired  only  in  that  containing  0"2  per  cent,  of 
nitroglycerin.  In  24  hours  the  diatoms,  infusoria,  and 
amoebae  therein  ceased  motion  ;  but  even  after  three  day- 
many  filaments  of  spirogyra  remained  distended,  though 
the  nuclei  and  chlorophyll  bands  were  displaced.  <  hi 
adding  10  per  cent,  of  cane  sugar,  some  ammonium  sulphate 
and  a  trace  of  brewers'  yeast  to  the  solutions,  the  yeast 
propagated  itself  freely.  Some  of  the  organisms  at  least 
had  assimilated  nitroglycerin,  as  it  could  not  afterwards  be 
detected  in  the  solutions  used.  Therefore,  it  appears  to  be 
only  poisonous  to  a  small  extent  to  the  lower  animals  and 
plants,  though  powerfully  toxic  in  the  case  of  the  higher 
animals  and  man.  Its  action  on  animals  is  considered  by 
Cagnoli  to  be  due  to  formation  of  nitrous  acid,  and,  since 
the  latter  is  poisonous  to  plants  also,  it  is  argued  that  the 
lower  organisms  can  assimilate  nitroglycerin  without  forma- 
tion of  nitrous  acid. 

Nitre-ethane  is  also  a  powerful  poison  towards  the  higher 
animals.     A  series  of  experiments  similar  to  those  made  on 
nitroglycerin  showed  that  it  is  quite  harmless  in  the  ca-e  oi 
'   lower  organisms. — J.  A.  11. 

Lead  in  Water,  A  Simple  Method  of  Detecting  ami  Esti- 
mating Minute  Quantities  if.  j.  C.  Berntrop.  ('hem. 
Zeit.  isot'.,  20,  1020. 

>'e,  under  XXIII.,  page  66. 

PATENTS. 

\ge,  Treatment  of,  at  Precipitating  and  at  Outfall 
Works  [Liming,  followed  In/  Manganate  of  Soda  Treat- 
ment"]; Improved  Means  and  Appliances  for .  li.H.Rci  - 
London.     Eng.  Pat.  22.JU2,  Nov.  2.1,  1895. 

Lime-xvater  is  prepared  by  the  action  of  high-pressure  jets 
of  water  on  unslaked  lime  (and  other  chemical  solutions 
similarly).  This  is  caused  to  commingle  with  the  sewage 
whilst  in  a  state  of  agitation.  After  settling,  the  super- 
natant liquid  is  run  off,  and  treated  with,  preferably,  man- 
ganate of  soda  and  sulphuric  acid ;  it  is  then  filtered 
through  artificial  filter-beds.  The  sludge  is  not  filter- 
pressed,  hut  is  dried  in  a  thick  state,  as  peat  is  ;  the 
mauurial  yalue  is  thus  said  to  be  greater.  — Ii.  A. 

v  tge  and  other  Liquids,  Filtering  [Combined  Filtration 
and  Aeration]  ;  lmpts.  in  or  connected  with  Apparatus 
for.  T.  B.  Jones,  Harrogate.  Eng.  Pat.  24,94:i,  Dec.  30, 
1895. 

Tm:  filtering  material  is  contained  in  a  series  of  trays  sup- 
ported one  above  another,  with  intervening  air-spaces,  by  a 
vertical  open  framework.  The  bottoms  of  the  trays  are 
perforated,  and  the  filtering  material  in  each  is  covered  by 
a  loose  perforated  plate.  The  liquid  falls  in  a  thin  stream 
on  to  the  perforated  plate  of  the  topmost  tray,  and  descends 
through  the  entire  series.  The  trays  are  made  to  slide  in 
and  out  on  rollers. — T-.  A. 


- 
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Destructor  Furnaces  for  the  Treatment  of  Town   Refuse,        The  general  principles  of  the  destructor,  which  formed  the 

fmpts.  in  or  connected  tcith.     S.  Willougnby,  Chiswick,        subject  of  a  previous  specification  (Eng.  Pat.  20,719,  1894), 
Middlesex.     Eug.  Pat.  2901,  Feb.  8,  1896.     '  arc  shown  in  the  illustration. 


Fig.  1. 


Destructor  Furxack. 


1  he  refuse  matter  is  fed  into  the  hopper  C,  and  falls  into 
the  inclined  rotating  fine  or  combustion  chamber  B,  in 
travelling  along  which  it  is  consumed  by  the  flame  and  hot 
air  lrom  the  furnace  A,  and  the  ashes  fall  into  the  truck  J. 
The  improvements  now  described  consist  chiefly  of  arrange- 
ments for  the  admission  of  an  auxiliary  supply  of  air  to 
burn  the  refuse  more  completely.  The  anterior  end  of  the 
combustion  chamber  is  enlarged  and  provided  with 
jes,  B14,  through  which  air  may  be  drawn  by  the 
chimney  draught,  or  forced  under  pressure;  or  passages, 
A',  may  be  provided,  through  the  crown  or  walls  of  the 
furnace,  so  as  beat  the  air  before  it  meets  the  refuse. 

— L.  A. 


XIX.-PAPER,  PASTEBOARD,  Etc. 

Indian  Hemp  [Refuse  Plant  Fibre~\ .     H.  C.  Dyer.    Indian 
Pharmacologist,  1896,  1,  85. 

There  is  no  reason  why  the  refuse  from  the  plants  culti- 
vated for  the  sake  of  the  drug  should  not  be  utilised.  The 
refuse  plants  are  well  fitted  for  the  manufacture  of  paper. 

The  term  "  hemp  "  is  employed  for  the  fibres  from  several 

inct  plants.     Thus,  New  Zealand  hemp  is  obtained  from 

Phormiwm  tena.r,  sisal  hemp   from  a  variety  of  aloes,  sun 

hemp  from  Crotalaria,  Manilla    hemp  from  Mnsa  te.rti/is, 

The   best — hemp   proper — from  Cannabis  sativa,    is 

produced  in  Italy. 

In  cultivating  hemp  for  its  fibre,  a  rich  soil  is  essential. 
The  plant  thrives  particularly  well  in  moist  alluvial  situa- 
tions, in  a  fine  soil  rich  in  vegetable  matter.  The  carefully 
selected  seed  is  sown  rather  thickly — in  India  generally 
broadcast,  in  Europe  in  drills.  The  ground  is  usually 
tilled  earlier,  and  well  pulverised  and  levelled.  The  plant 
i-  dioEceons.  The  male  plants  flower  first,  and  are  cropped 
off  close  to  the  ground  ;  the  female  plants  are  left  till  they 
produce  seed,  ami  are  then  cropped,  The  -terns  are  handled 
one  by  one.  and  the  leaves  cut  off.  They  are  then  tied  in 
bundles  and  steeped  in  water.  The  retting  process  is  also 
effected  by  exposure  to  dew,  chemicals,  or  snow.  When 
the  soft  tissue-  have  more  or  less  disappeared,  the  bundles 
are  unloosed  and  the  stems  spread  out  to  drv,  and  wjieu 
dry  the  fibre  is  stripped  by  hand.  The  coarse  fibre  so 
obtained  is  finally  cleaned  bj  scutching. 

To  preserve  the  quality  of  the  fibre,  change  of  seed  must 
be  made  every  season.  India  export*  hemp  fibre  to  the 
va''  ile   the  imports  amount  to   over 

10  lakhs  of  rupee-'  worth  annually.— A.  C.  \V. 

PATENT. 

Payer  which  is  Proof  against  tin    Action  of  Water,  Air, 
and  Wi  a)  At  ids  ,■  Impts.  in  the  Manufaet 
A.  Zimmermann,  London,     From  The  Chemische  Fabrik 


auf   Actien   vormals   E.    Scheriug,   Eerlin.      Eng.   Pat. 
■2-2,62o,  Nov.  26,  1S95. 

Parchment  paper  is  drawn  through  a  2  to  3  per  cent, 
solution  of  pyroxylin  in  ether-alcohol  or  other  solvent.  The 
film  left  by  evaporation  is  firmly  united  to  such  paper, 
whereas  from  ordinary  paper,  water  detaches  it  easily.  If 
the  parchment  paper  be  first  treated  with  a  3  to  5  per 
cent,  solution  of  euprammonium,  a  successful  result  is 
certain,  even  if  the  paper  be  very  stout  and  hard. — L.  A. 


XX.-FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES  AND  EXTRACTS. 

Angelica  Oil.  G.  Ciamieian  and  P.  Silber.  Ber.  29,  1811. 
In*  the  lower  fractions  of  the  oil  of  Angelica  archangelica 
previous  investigators  observed  one  of  the  valeric  acids  and 
oxymyristic  acid,  also  a  terpene  boiling  at  1 72;  C,  but  the 
contents  of  the  higher  fractions  were  never  investigated. 
This  oil  was  found  by  the  authors  to  consist  chiefly  of  a 
high  boiling  terpene  and  an  oxy-acid  C^H^Oj.  The  latter, 
however,  is  not  present  in  the  free  state,  but  is  formed  on 
saponifying  the  oil  with  alcoholic  potash.  Amongst  the 
products  of  this  saponification  a  valeric  acid,  which  was 
subsequently  identified  with  methyl-ethyl  acetic  acid,  w;<> 
also  observed. — C.  0.  YV. 

0-  and  p-Nitrophenol  awl  their  Technical  Uses.  [Pre- 
paring  Phenacelin.~]  L.  Paul.  Zeits.  f.  ang.  Chem. 
1896,  587—595. 

Phenol,  on  nitration,  gi\e>  two  mono-nitro  derivatives, 
which,  as  is  known,  are  separated  by  distilling  with  steam. 
The  o-nitro  compound  passes  over  with  the  steam,  and  is 
thus  obtained  in  a  condition  sufficiently  pure  for  conversion 
into  o-nitrauisol  without  further  preparation.  The  ^-nitro 
compound  which  remains  behind  in  the  retort  along  with 
tarry  matters  is  isolated  by  repeated  crystallisation  from 
xylene.  It  serves  as  the  intermediate  material  for  the 
manufacture  of  ;<-nitropheuetol,  phenacetiu,  and  />-amido- 
pbenol. 

As  the  latter  compounds  are  of  less  industrial  importance 
than  the  compounds  derived  from  o-nitrophenol,  a  method 
for  preparing  the  latter  from  phenol  without  forming  the 
n-isotneride,  is  desired.  A  method  devised  with  this  object 
by  TheFarbenfabriken  vormals  F.  Bayer  and  Co.  (Ger.Pat. 
43,515),  consists  in  converting  phenol  into  its  p-sulphonic 
acid,  nitrating  this  to  obtain  the  o-nitro  derivative,  and  then 
hydrolysing  1o  remove  the  sulpho  group.  It,  however, 
gives  an  unsatisfactory  yield. 

o-Nitranisol. — A  hot  solution  of  50  grins,  of  o-nitro- 
phcnol  and  15  gnus,  of  caustic  soda  in  100  c.c.  of  water,  is 
placed  with  300  c.c.   of  methylic  alcohol  and  lOgrms.  of 
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sodium  carbonate  in    a   digester,  attached    to   a   methyl 
ohloride  cj  Under 


•»,//„/ 


V. 


The  taps  (6)  and  (c)  are  kept  closed,  while  the  tap  con- 
neeted  with  the  cylinder  i-  opened  for  a  few  minutes,  then 
this  tap  having  been  closed  taps  I  ft)  and  (c)  are  succesivoly 
opened.  After  a  while,  (/>)  i-  opened  ami  finally  the  tap 
connected  with  the  cylinder.  The  pressure  inside  the 
digestor  rises  to  ■' — 4  atmos.  and  the  reaction  i-  allowed  to 
continue  for  half-an-hour.  The  tap;  are  thereupon  closed, 
and  the  digester  is  heated  gradually  to  100°,  the  pressure 
increasing  to  6— 7  atmos.  After  heating  for  about  IS  hours, 
the  contents  of  the  digestor  are  freed  from  alcohol  bj  dis- 
tillation ami  the  lower  oily  layer  of  o-nitranisol  is  separated 
from  the  aqueous  solution.  To  purify  the  product,  it  is 
i  xtraetcd  with  ether,  or  is  distilled.  The  yield  i  15  grms  I  is 
about  88  per  cent,  of  the  theoretical. 

Dianisidine. —  Ion  grins,  of  o-nitranisol,  200  grins,  of 
methylic  alcohol  and  6o — ro  grnis.  of  canstic  soda  solu- 
tion at  35  — io  It.  are  heated  I  igether  to  To  in  a  cast-iron 
digester,  furnished  with  an  agitator.  150  grms,  "f  zinc  dust 
in  portions  of  5 — 10 grms.  are  added,  the  temperature  being 
allowed  to  fall  to  &Q~ — 55°,  and  being  maintained  thereat 
until  the  reaction  is  completed.  200  e.e.  of  hot  water  are 
III  \r  added  and  the  mixture  is  distilled  until  the  alcohol 
and  about  25  e.c.  of  a  milky  liquid  (containing  the  anisijine 
formed)  have  passed  over.  The  residue  is  placed  in  a  large 
dish  and  washed  first  with  435 — 150  c.c.  of  concentrated 
hydrochloric  acid  dilute!  with  2  litres  of  water  and  cooled 
to  below  10  .  and  then  several  times  with  water.  It  is  next 
treated,  with  hydrochloric  acid  (about  loo  e.c.  of  concen- 
trated acid,  and  1000  c.c.  of  water)  below  10  .any  lump-  of 
hydr&io-anisol  present  being  crushed  to  bring-  them  into 
action.  The  mixture  is  then  filtered  and  the  dianisidine 
precipitated  as  sulphate  by  the  addition  of  sodium  sulphate. 
The  yields  obtained  in  two  experiments  amounted  to  41  and 
1 1  L-rms.  respectively. 

p-Phenolsulphonic  Arid. — 25  kilos,  of  phenol  are  mixed 
with  28  kilos,  of  concentrated  sulphuric  acid,  and  heated  at 
00°    for    24    hours.        The    solution    i*    poured    into 
150  kill  Union  of  common  salt,  the  precipitated 

sodium  phcuol-n-sulphonate  being  collected  on  a  woollen 
titter,  pressed,  and  dried;  it  amounts  to  76  kilos.  It  is 
purified  by  re -crystallising  from  30  litres  of  water. 

o-Nitrophe/wl-p-Sulphonic  Add. — 31  kilos,  of  sodium 
phenol-u-sulphonate,  purified  as  described,  are  dissolved 
together  with  :'.l  kilo-,  of  -odium  nitrate  in  150  litres  of 
water  at  10°.  31  kilos,  of  concentrated  sulphuric  acid  are 
added  in  a  fine  stream,  its  addition  producing  a  rise  of 
temperature.  When  this  reaches  65° — 70°,  the  reaction 
commences.  After  it  is  over  aud  the  solution  has  cooled, 
the  aqueous  solution  is  withdrawn  from  the  mass  of  crystals 
which  deposits,  the  latter  being  pressed,  dissolved  in  boiling 
and  again  crystallised,  or.  to  save  time,  the  acid  is 
converted  into  its  readily  erystallisable  sodium  salt,  which 
i-  accomplished  by  adding  common  salt  to  the  solution. 

V  tromelhoiybenzene-psulphonic  Acid. — A  mixture  of 
as.  of  sodium  o-nitrophenol-p-sulphonate,  25  grms. 
'am  carbonate,  300  c.c.  of  water,  and  66  pirns,  of 
methyl  iodide,  i-  heated  in  an  autoclave  at  100 — 110  until 
the  pressure,  which  at  tir-t  is  considerable,  has  decreased. 
The  sodium  salt  of  the  methoxy-eompound  which  is  pro- 
duced is  purified  by  crystallisation. 

Anisidim-  and  Phuiilidiiic-sulphoitii-  Acids. — 100  grms. 
of  o-nitrophenetol-p-sulphonic  acid  are  added  to  a  solution 
of  400  grms.  of  stannous  chloride  in  400  grms.  of  hydro- 
chloric acid  at  20  B.,  at  a  temperature  of  about  60°.  The 
mixture  is  dilated  with  water  and  the  tin  precipitated  by 


means   of  sodium  Bulphide,    after   which    the   solution 
filtered  and  evaporated.    I  ommon  sail  li r - 1  separates,  and 
then  sodium  plienetidinc  Bnlphonate. 

Miihn.il/-  mill  Ethoxyazobenzene'disulphonic  Acids.— 
250  grros.  of  sodium  o-nitropheuetol-yi  -ulphonate,  750  c.c. 
of  water,  and  500  CC  of  caustic  soda  solution  at  10  B.,  are 
heated  together  to  To  ,  and,  while  the  temperature  is  m 
tamed  at  70  60°,  100-  150  grms.  of  zinc  dust  an 
gradually  added.  The  mass  la  mixed  with  2  litres  ol 
common  salt  solution,  the  residue  filter-pressed,  dissolved  in 
1  ]  litre  of  hot  water,  filtered,  and  the  sodium  salt  preci 
pitated  by  the  addition  of  250—260  grms.  of  common  salt. 
192  grms.  of  it.  or  90  per  cent.,  of  the  quantity  theoretically 
producible,  are  obtained. 

Diaiiisidiiii  -  and  Diphenetidine-disulphonic  Acids.— 
For  the  preparation  of  diphcnetidine-disulphonic  acid,  47 
-.  of  sodium  ethoxyazobenzene-disulphonate  are  dis. 
40O  c.c.  of  water,  and  are  treated,  at  a 
temperature  not  exceeding  10  ,  with  a  solution  of  28 '  .">  grins. 
of  stannous  chloride  in  15  grms.  of  hydrochloric  acid  Bl 
12  I!..  50  e.c.  of  a  16-per  cent,  solution  of  the  same  salt 
being  added  when  the  solution  has  beeomo  colourless.  The 
tin  is  next  precipitated  with  -odium  Bulphide,  ami  then  the 
diphenetidiiie-disulphrmic  acid  with  sodium  sulphate.  The 
latter  is  washed  with  sodium  sulphate  solution  and  pressed, 
1 13  grms.  oi  a  paste  containing  43  grin-,  of  diphenetidine- 
disulpbonic  acid  being  obtained. 

o-Amidophenol. — 3  kilos.  < >t  o-nitrophenol  are  ground 
with  750  c.c.  of  water  and  2  litres  of  concentrated  ammonia. 
The  pasty  ma--  of  the  ammonium  salt  thus  obtained  is 
placed  in  a  suitable  vessel  with  6  litres  of  water,  and  heated 
to  20  .  The  reduction  is  effected  with  hydrogen  sulphide, 
which  is  passed  into  the  solution  while  it  is  slowly  heated  to 
40°.  When  the  conversion  of  the  nitro-compound  is  com- 
plete, the  current  of  gas  is  stopped.  The  solution  is  allowed 
to  stand  for  two  days  and  is  then  filtered.  The  residue, 
alter  being  made  into  a  paste  with  water,  and  filter-pressed, 
is  dissolved  in  hot  water  and  crystallised.  1'5  kilos,  of  the 
amido-compound  are  obtained,  for  the  production  of  which 
15  kilos,  of  ferrous  sulphide  and  G5  kilos,  of  hydrochloric 
acid  at  12  IS.  are  consumed  in  generating  the  hydrogen 
sulphide  required. 

p-Amidophenol. — 25  kilos,  of  /i-nitrophenol  are  added  to 
isn  kilos,  of  hydrochloric  acid  at  20°  B.  and  75  kilos,  of  tin, 
contained  in  an  earthenware  vessel,  the  temperature  rising 
to  100° — 106  .  200  kilos,  of  concentrated  sulphuric  acid 
are  next  added  in  a  tine  stream.  After  standing  for  three  days. 
the  p-amidophenol  sulphate  which  has  separated,  is  filtered  off, 
drained, dissolved  in  200  litres  of  cold  water,  and  decomposed 
with  soda,  1  kilo,  of  sodium  bisulphite  being  added  to  the 
solution  to  protect  the  precipitated  base  from  oxidation. 
The  precipitate  is  filter-pressed  and  dissolved  in  200 — 300 
litres  of  boiling  water,  along  with  10  kilos,  of  sodium 
bisulphite,  the  filtered  solution  on  cooling,  depositing  the 
base  in  colourless  needles.  ' 

p-Nitrophenetol.  —  For  the  preparation  of  this,  the 
p-nitropheuol  used  is  first  purified  by  a  method  such  as  the 
following : — S00  grms.  of  crude  /)-nitrophenol  are  dissolved 
in  8 — 10  litres  of  hot  water.  250  grms.  of  chalk  added,  the 
solution  filtered,  treated  with  200  grms.  of  soda  and  5  kilos, 
of  common  salt,  again  filtered,  and  set  aside  to  crystallise. 
950  grms.  of  the  purified  sodium  compound  were  thus 
obtained  in  one  experiment. 

The  ethylation  is  effected  by  heating  together  under  a 
reflux  condenser  for  10  hours,  a  mixture  of  480  grms.  of  the 
salt  purified  as  above  described,  3,120  grms.  of  methylic 
alcohol,  300  grms.  of  ethyl  bromide,  and  loo  grms.  of  sodium 
carbonate.  After  cooling,  the  separated  D-nitropheuetol  is 
filtered  off.  washed  with  hot  water  until  the  wash-water  has 
only  a  pale  brown  colour,  and  crystallised  from  alcohol. 
140  grms.  of  it  are  obtained. 

p-Amidophenetol.  —  212  grms.  of  /i-nitrophenetol  are 
gradually  added  to  a  solution  of  848  grms.  of  stannous 
chloride  in  1,060  grms.  of  hydrochloric  acid  at  50°— I 
The  amido-compound  formed  is  precipitated  from  the  solu- 
tion as  hydrochloride  by  the  addition  of  concentrated 
hydrochloric  acid.  It  is  filtered  off,  drained,  and  freed 
from  tin  by  dissolving  it  in  hot  water,  acidulated  with  hydro- 
chloric acid,  and  placing  a   few  strips  of  sheet  zinc  in  the 
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solution.  Long,  colourless  prisms  of  the  hydrochloride  :ire 
obtained,  in  amount  corresponding  with  60  per  cent,  of  the 
theoretical  yield. 

Phenaceiin. —  167   gnus,    of    />  amidophemtol   hydro- 
chloi  "is.  of  anhydrous  sodium  acetate,  and  83 

grms.  of  acetic  acid,  are  heated  under  a  reflux  condenserfor 
3  hours.  The  mixture  is  poured  into  10  times  its  volume  of 
boiling  water  and  the  solution  filtered.  On  cooling,  the 
phenncetin  produced,  deposits  in  pale  red  crystals.  It  is 
purified  by  repeated  filtration  of  its  solution  through  animal 
charcoal  and  crystallisation,  being  ultimately  obtained  in 
minute,  lustrous"  crystals.  The  yield  obtainable  is  90  per 
cent,  of  the  theoretical. — E.  B 

Apiol,  On  a  Neii       G    I    amician  and  P.  Silber. 
Ber.  29,  1799. 
The   higher   boiling  fraction  of  a   dill  oil,  obtained  from 
Indian  seed,  was  found  to  consist  chiefly  of  a  new  apiol, 
boiling  at  285°  C.     This  new  apiol    contains   two  methoxyl 
groups,   but  differs  from  ordinary   apiol   in  that    it   is   an 

ist  odourless,  oily,  and  uou-crystallisablc  liquid,  in- 
soluble  in  water,  but   readily  soluble  in   all  other  ordinary 

rots.  Its  behaviour  towards  caustic  soda  and  sulphuric 
acid  is  the  same  as  that  of  ordinary  apiol.  On  treatment 
wirh  alcoholic  potash  or  sodium  ethvlate,  the  new  apiol 
forms  a  beautifully  crystallised  isapiol,  melting  at  44°  C. 
This  isapiol  from  dill  oil  is  identical  with  ordinary  apiol. 
Like  ordinary  apiol  the  new  isapiol  on  oxidation,  yielded 
the  same  tetramethylapionol — 

r(ocH3)„ 
c6hJ 

I  (och3). 

The  new  apiol  produces  a  dimethyl  apionol,  which  is  iso- 
meric with  that  obtained  from  ordinary  apiol,  its  diacetyl 
derivative  melting  at  851  C,  whilst  that  of  the  latter  ruelts 
at  144  C.  The  diniethylapionol  obtained  from  the  new 
apiol,  on  methylation  yields  however,  a  tetramethylapionol 
identical  with  that  obtained  by  the  same  treatment  of  the 
dimethvlapionol  derived  from  ordinary  apiol.  From  this  it 
follows  that  ordinary  apiol  and  the  new  one,  are  derivatives 
the  same  tetravalent  phenol.— C.  0.  W. 

Rose    Water,  An    Acid   contained   in.     E.   Charabot   and 

G.  Chiris.  Comptes  rend.  1896,  123,  [19],  75:2— 7.53. 
TnE  authors  have  observed  that  rose  water  always  contains 
a  trace  of  an  organic  acid,  and  consider  it  to  be  produced 
during  distillation  (i.e.,  of  roses  with  water)  by  the  partial 
saponification  of  the  levo-gyratory  ether,  which  Dupont  and 
(iuerlain  (Comptes  rend.  123,  700)  have  shown  to  be 
present  in  oil  of  roses.  The  softer  odour  and  higher 
rotatory  power  of  French,  as  compared  with  Turkish  rose 
oil,  are  ascribed  to  the  more  perfect  method  of  distillation 
employed  for  the  preparation  of  the  former  essence,  whereby 
the  destruction  of  the  ethereal  substance  is  reduced  to  a 
minimum. — H.  T.  P. 

Quinine,  Sulphate,  The  Efflorescent  Nature  of  Crystallised. 

A.  J.  (  ownley.     l'harm.  J.  1896,  57   525. 
The  author,  some  years  back,  published  a  paper  (Pharm. 
J.  [3],  7,  189)  drawing  attention  to  the  peculiar  efflorescent 
character  of  crystalline  quinine  sulphate,  auil  he  now  a^ain 
-ets  forth  the  facta  then  established. 

1.  Crystallised  quinine  sulphate,  containing  71,  mols.  of 
wat  '  .llisation,  when  freely  exposed   to   air  at  the 

ordinary  temperature,  rapidly  effloresces  until  it  attains  the 
composition  of  a  sulphate  containing  2  mols.  of  water. 

eshly-crystallised  quinine  sulphate  approximates  to 
mols.  of  water  of  crystallisation. 

J  -talline  quinine  sulphate  i-  rendered  anhydrous  at 
100'  ('. 

1.  The  anhydro  is  salt,  when  freely  exposed  to  air  at  the 

ordinary  temperature,  rapidly  absorbs  water  until  it  has 
the  composition  of  a  sulphate  with  2  mols.  of  water,  but 
when  access  of  air  is  retarded,  the  water  of  crystallisation 
in  the  salt  is  of  a  varying  quantity,  and  bears  no  constant 
relation  to  the  salt  until  2  mols.  of  water  have  been 
rbed. 


The  author,  in  view  of  these  results,  advocates  that  the 
official  quinine  sulphate  should  be  the  air-dried  salt,  having 
the  following  composition  : — 

(C.,,H.:4NVV)_..ll_--<'  .J||  o 

The  variation  in  the  amount  of  water  in  commercial  samples 
of  quinine  sulphate  is  shown  by  the  fact  that  in  40  samples 
examined,  the  amount  ranged  from  8'1  to  15'9j  per  cent. 
(Pharm.  J.  [3],  16,  797).— A.  S. 

Indian  Hemp,  Sec.  (Apocynum  cannabinum,  <Vc),  [Refust 
Plant  Fibre'].  H.  C.  Dyer.  Indian  Pharmacologist. 
1896, 1,  85. 

See  under  XIX.,  page  62. 

Jalap  Tubers,  Cinchona  Plants,  Sec,  Beneficial  Effect  oj 
Judicious  Manuring  on  tin  Production  of  Essential 
Principles.  I).  Hooper,  Indian  Pharmacologist,  1S96, 
1,89. 

See  under  XXIV.,  page  72. 

Quinine.  Note  on  the  Estimation  of.     IX  Howard. 
Pharm.  J.  189fi,  505. 

Sei  under  XXIII.,  page  70. 

PATENTS. 

New     Medicinal     Compounds     [Anti-Rheumatic     Agent]. 

Manufacture  or  Preparation  and  Production  of.     J.  Y. 

Johnson,  London.     From  The  Vereinigte  Chininfabriken 

Zimmer   and   Co.,   Frankfort-on-the-Maine.      Eng.    Pat. 

1202,  January  1",  1896. 
This  patent  claims  as  new  bodies,  alkyl  derivatives  of  the 
compound  ofp-amidophenol  with  m-hvdroxvsalicylaldehvdc, 
RO.C6H4N:CH.C6H3(OH)(OB),  (R  =  CH3  or  C,H5),  and 
the  process  of  manufacture,  which  consists  in  condensing 
the  two  substances  mentioned  and  alkylating  the  product, 
or  in  condensing  the  previously  alkylated  substances,  or 
alkylating  one  of  them,  then  condensing,  and  finally  alky- 
lating the  second  hydroxy!  group. — A.  ( '.  \V. 

Aromatic  Waters,  such  as  Elder  Flower  Water,  Host 
Water,  and  the  like  [Combined  Action  of  Acid  and 
Fermentation]  ;  Impt.in  the  Manufacture  of.  P.  Auchi- 
nachie,  London.     Eng.  Pat.  19,60:!,  Sept.  4,"  1896. 

The  addition  of  tartaric,  citric,  or  other  non-volatile  orgauie 
or  inorganic  acid  to  the  aromatic  herbs  or  flowers,  and  after 
heating  to  boiling,  allowing  to  stand  for  two  or  three  day-, 
or  until  fermentation  begins,  is  claimed.  The  distilled 
product  is  of  purer  quality  and  odour. — A.  C.  W. 

Saccharine,  Impts.  in  the  Manufacture  of.  [Action  of 
Ammonia  on  o-Benzoi/l  Sulphonic  Dichloridc.]  Cheniische 
Fabrik  von  Hey  den,  Kadebeul,  Germany.  Eng.  Pat. 
21,026,  Sept.  22,"  1896. 

The  process  claimed  in  Eng.  Pat.  18S5,  6626,  for  preparing 
the  ammonium  salt  of  saccharine  by  treating  o-benzoyl- 
sulphonic  chloride  with  ammonium  carbonate  gives  a  very 
small  yield.  The  present  patent  claims  the  process  which 
consists  in  converting  the  dichloride  into  the  diamide  by 
adding  it  to  a  cooled  aqueous  solution  of  ammonia  or 
ammonium  carbonate  in  excess  with  constant  stirring,  finally 
heating  to  100"  C,  and  then  boiling  the  diamide  with  a 
dilute  alkali  (1  molecule)  to  convert  it  into  a  saccharin, 
salt. 

NHjCO— C6H4— S02.NHs  +  NaOH  = 

/C0\ 

NSO./ 

—A.  C.  W. 

XXI.-PHOTOGRAPHY. 

PATENTS. 

Coloured  Plates  for  Obtaining  Coloured  Representations 
by  Photograph//,  Impts.  relating  to.  A.  Baumgartner, 
Lorraeh,  Germany.     Eng.  Pat.  22.13S,  Nov.  20,  189.",. 

One,  or  more,  oil  colour  is  printed  on  to  a  celluloid  plate, 
previously  coated  with  gelatin,  from  a  granulated  litho- 
graphic stone  or  zinc  plate.     The  plate  i-  then  dipped  into 
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an  aniline  dye,  which  will  dye  those  parts  onlj  which  arc- 
not  covered  bj  the  oil  paint,  after  which  process  another 
oil  colour  m. i.*  be  printed  on,  partly  on  th  ■  dyed,  and  partlj 
on  the  printed  -puis,  whereby  compound  shades  may  be 
produced.-  1.  > 

Photographic    Developers    [Quiaoliue    Hydride     Derive 
fives],  Impts.  in.     A.  M.Clark,  London,     Prom  Lembach 
and  Schleicher,  Biebrich-on-the-Rhine.     Eug.  Pat.  371, 
Jan.  8,  1896. 

i'hk  use  of  tlic  hydrides  of  hydroxyquinoline  and  hydroxy 
tolnqninoHoe  and  their  substitution  products  as  photographic 
developers  is  claimed,  ami  as  a  new  developer,  a  solution  of 
tetrahydro-0-hydroxyquinoline  or  otherof   'I"'  above  com- 
pounds   ill    alkaline    so. Hum    sulphite    solution.     The    eon- 

oentrated  solution  is  ililuteil  before  use.    Fogginess  due  to 
developing  lias  not  been  observed  in  the  use  of  these 

compound-       A.  (      W. 

XXII.— EXPLOSIVES.  MATCHES.  Etc. 

<"ii/i  Composition,  The  Analysis  of,      F.    W.   Jones  and 
F.  A.  Willeox.     Cbem.  News,  1896,  74,  28 

iWit  XXIII.,  page  67, 

Nitroglycerin,  Researches  on   the  Toxic  Power  of.      Th. 
Bokorny.    Chem.  Zeit.  1896,  30, 1021. 

See  under  XVIII.  B.,  page  61. 

Phosphorus,  thi     I  Action  of  Aqueous  Solutions,  and 

the  Solubility  in  Water  of.     Th.  Bokorny.     Chem.  Zeit. 
20,  U-l- 

See  under  XVIII.  I!.,  page  61. 

PATENTS. 

Explosives,   Impts.   in  the   Manufacture  of.     II. 
Maxim,  London.      Kng.  1'at.  14,311,  Aug.  30.  1S95. 

In  making  explosives  consisting  of  nitrocellulose  and  nitro- 
glycerin gelatinised  by  means  of  acetone,  the  inventor 
proposes  to  add  to  the  highly  nitrated  gnncotton,  S — 10  per 
cent,  of  nitrocellulose  soluble  in  nitroglycerin,  and  then 
treat  the  mixture  of  these  nitrocelluloses  and  nitroglycerin 
with  acetone  in  a  closed  vessel  which  can  be  heated. 

The  addition  of  the  nitrocellulose  soluble  in  nitroglycerin 
is  said  to  render  the  material  much  more  plastic,  and  to 
prevent  cracking  in  drying. —  W.  M. 

Explosives  [Flame  extinguishing']  applicable  for  Use  in 
Coal  or  other  Fieri/  Mines  :   Impts.  in   the   Manufacture 

n/~.    W.  J.  Orsman,  Qathurst.    Kng.  Pat.  22,698,  Nov.  27, 

The  object  of  this  invention  is  to  produce  an  explosive 
which  shall  liberate  hydrochloric  acid  on  detonation,  but 
at  the  same  time  obviate  the  necessity  of  chlorinating  the 
nitro  compound  serving  as  the  combustible  in  the  mixture. 
Naphthalene  or  some  other  easily  attacked  non-nitrated 
hydrocarbon  is  chlorinated.  This  highly  chlorinated  hydro- 
carbon i-  mixed  cold  in  suitable  proportions  with  ammonium 
nitrate  and  dinitrobenzene  to  produce  an  explosive. — \V.  M. 

Explosives  [Safety],  Impts.  in  or  relating  to.  W.  Greaves 
and  E.  M.  llann,  both  of  Aberaman,  Glamorganshire. 
Eng.  Pat.  24.S47,  Dec.  87,  1895. 

The  object  of  this  invention  is  to  render  -afe  and  nameless, 
the  explosives  ot  the  nitroglycerin  and  guncotton  class,  by 
the  addition  of  either  ammonium  oxalate,  tartrate,  formate, 
or  acetate,  but  preferably  oxalate. — W.  M. 

Ejrplosiees.  Impts.  in  Apparatus  [  Vacuum  Drier']  for  the 
Manufacture  of.  II.  F.  Talbot,  Birmingham.  From  O. 
Siedentopf,  Berlin.  Kng.  Pat.  ."it'.lO,  March  13,  1896. 
The  patent  relate-  to  a  vacuum  drier  partially  constructed 
with  plates  of  a  less  strength  than  the  body.  In  the  event 
of  explosion  the  former  only  are  destroyed  and  can  be 
readily  replaced. — W.  M. 


Explosivt  t,  (mpt    in  the  Ufanufacturt  oj      \\    P   Thot 
ion.      From   "la    Soci6tc    dca   Bxplosife*     Industriels," 
Pari-.     Kng.  Pat.  80,069,  Sept    10,  It 

The  object  of  thi-   invention   is  to    produce  a  shattering 
explosive  by  the  addition  of  picric  acid  and  naphthali 
potassium   chlorate,  tar   and   dinitrobenzene  to   gelatii 

explosives  c posed  of  nitroglycerin  and  nitrocotton. 

— \V.  M. 

Gunpowder,  Smokeless.     V .  A    Halsey  and  \V.  C  Sai 

both    of    San    Rafael,    Marin,   Qal.,    IS. A.       Kng.    Pat. 
22,120,  Oct.  6,  1 

\  -unhi  1 1 --  gunpowder  i-  described.  Its  composition 
for  use  in  shot  gun-  i-  ammonium  picrate,  68  per  cent. ; 
potassium    bichromate,  35  ;  and  potassium    or   sodium   pel 

manganate  or  potassium  pertongstate,  7  percent.;  but  for 
rifles  and  other  arms,  the  proportion  of  ammonium  piciati 
in. i\  be  increased  and  the  other  ingredients  diminished. 

— W.  M 

XXIII.— ANALYTICAL  CHEMISTRY. 

APPARATUS,  ETC. 

PATENTS. 

Products  of  Combustion,  A  New  or  Improved  Apparatus 
[  Two  Gat  M'  ters]for  Estimating  the  Carbonic  Acid  or 
other  Constituents  in  Cases  or.  G.  Craig,  Cumnock, 
Ayrshire,  N.B.     Kng.  Pat.  22,303,  Nov.  28,  1895. 

This  is  an  arrangement  and  combination  of  a  gas-analysis 
apparatus  comprising  two  gas  meter-,  with  a  vessel  con- 
taining material  which  shall  absorb  the  constituent  desired 
to  be  estimated  in  the  ga-c-  passed  from  one  meter  to  the 
other,  and  an  aspirator,  or  suction  pump,  or  ejector. 

The  first  meter  measures  the  original  volume  of  gas 
taken,  and  the  second,  the  balance  of  gas  or  product  left, 
from  which  mav  be  deduced  the  efficiency  of  combustion. 

— L.  J.  de  \V. 

Specific    Gravity,    A    New   or    Improred    Apparatus  for 
Separating  Bodies  of  Different.     C.  S.  Meacham,  Maid 
stone     Kng.  Pat  1177,  dan.  17,  1896. 

The  apparatus  consists  of  an  exterior  outer  vessel  which 
when  in  use  i-  filled  with  water,  an  internal  conical  vessel 
having  its  sides  perforated,  and  closed  by  a  plug  at  the 
bottom,  and  a  receiving  tray  which  is  placed  beneath  the 
plug-hole  of  the  internal  vessel.  The  apparatus  is  more 
particularly  adapted  for  separating  malt  into  the  portion 
which  -inks  and  the  portion  which  floats  in  water.  The 
measured  portion  of  malt  is  thrown  into  the  internal  conical 
vessel  and  stirred  up  with  the  water  ;  the  sinking  corns  pass 
through  the  plug-hole  and  are  caught  in  the  receiving  tray 
placed  beneath  ;  the  floating  corns  remain  in  the  internal 
vessel,  and  on  inserting  the  plug  can  be  withdrawn,  the 
water  draining  away  through  the  perforations. — A.  L.  S. 

INORGANIC    CHEMISTRY.— 
QUANTITATIVE. 

Pyraphosphoric  Acid,  Estimation  of.     lierthelot  and 
G.  Andre.     Comptes  rend.  1896,123,  "73—776. 

Hi  kixo  their  researches  on  the  phosphoric  acids,  the  authors 
discovered  that  magnesium  pyrophosphate  usually  carries 
down  with  it  more  or  less  magnesium,  according  to  the 
conditions  of  precipitation.  Instead  of  weighing  the  pre- 
cipitate thus  obtained,  the  authors  redissolve  it  in  dilate 
nitric  acid  and  boil  gently  for  an  hour,  thereby  converting 
the  pyrophosphoric  aeid  into  orthophosphoric  acid,  which 
can  then  be  precipitated  and  weighed  in  the  usual  manner. 

The  analysis  of  a  mixture  containing  pyro-  and  ortho- 
phosphoric  acids  is  conducted  in  the  foUoxting  way  : — The 
pyrophosphoric  acid  is  first  precipitated  as  magnesium 
pyrophosphate,  which  is  redissolved  and  reprecipitated  as 
indicated  above.  The  filtrate  from  the  first  precipitation 
contains  all  the  orthophosphoric  acid ;  hence  it  is  only- 
necessary  to  concentrate  the  solution  and  precipitate  as 
magnesium  ammonium  phosphate.  Some  test  analyses 
are  given,  showing  the  accuracy  of  the  method. — J.  S 
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Borax,  Commercial  ;  Valuation  of .     G.Heid.     Zeits.  f. 
aug.  Chem.  1S9(">.  679. 
The  author  determines  gravimetrically,    by  precipitation 
with  silver  nitrate,  the  chlorine  present  in — 

1.  The  original  sample  (,.">  »nus.). 

2.  The  residue  (of  sodium  chloride  and  boric  acid) 
obtained hy boiling  a  solution  of  the  sample  (1  grm.)  with 
an  excess  "of  hydrochloric  acid,  and  evaporating  to  complete 
dryness.  The  difference  between  the  results  (1)  and  (2) 
represents  chlorine  equivalent  to  the  sodium  of  the  sample 
existing  as  borax. 

CI.  =  Na.,B4i  >-. 

— H.  T.  P. 

(VoM  and  Silver.  Estimation  of,  in  Auriferous  Minerals. 
P.  Truchot.     Ann.  Chim.  anal,  appliq.  1896,  1,  :*65. 
[00 — 200  i.ii>is.  of  the  finely  powdered  ore   are  carefully 
;  to  expel  sulphur,  arsenic,  &c,  and  are  then  digested 
hours  with  an  excess  of  saturated  bromine  water. 
union  is  filtered  off,  acidified  with  hydrochloric  acid, 
•rated   to  about  200  c.c,  again  filtered,  finally  pre- 
cipitated warm  with   an  acid   solution  of  ferrous  sulphate, 
and  the  separated  gold  collected  and  weighed.     The  silver 
remains  behind  as  bromide  in  the  residue,  from  which  gold 
has  been  removed,  and  may  be  extracted  by  means  of  a  hot 
solution  of  ammonium  chloride,  and  determined  by  known 
methods.— 11.  T.  P. 

Lead,  Volumetric  Estimation  of.     A.  Longi  and  L.  Bonavia. 

(iazz.  chirn.  ital.  1896,  26,  [1].  327. 
The  authors  have  carefully  tested  some  of  the  published 
methods.  Domonte's  process — precipitation  with  ,i  titrated 
solution  of  sodium  sulphide; — is  unsatisfactory  on  account  of 
the  indistinctness  of  the  final  point  of  reaction.  Hempel 
precipitates  the  lead  by  ammonia  and  an  excess  cf  oxalic 
acid,  and  determines  the  excess  of  oxalic  acid  remaining  in 
solution,  or  the  combined  acid  in  the  precipitate,  by  titration 
with  permanganate.  This  method  yields  results  which  are 
either  too  high  or  too  low,  according  as  the  first  or  second 
variation  is  adopted.  Better  results  are  obtained  when 
oxalic  acid  is  determined  in  a  precipitate  formed  under  the 
following  conditions: — The  lead  solution  must  not  be  too 
dilute,  oxalic  acid  must  be  used  in  large  excess,  precipita- 
tion being  made  complete  by  an  addition  of  alcohol,  and 
finally  the  precipitate  should  be  washed  with  the  same 
liquid.— H.  T.  P. 

Tungsten  from  Titanium,  Separation  of.     E.  Defacqz. 
Comptes  rend.  1896,  123,  823—824. 
its    maybe   rapidly  and  completely   separated  from 
titanium    by   the  following  method,  no  matter  whether  the 
substances  exist  together  in  the  free  state  as  an  alloy  or  in 
ate  of  oxides  :  — 
The  sample  is  ignited  in  a  platinum  crucible  with  seven  or 
i  ight  times  its  weight  of  a  mixture  of  8  parts  of  potassium 
nitrate  and  2  parts  of  potassium  carbonate  at  a  dull  red  heat 
Sir  20  or  :i(i  minutes.     The  fused  white  mass  is  treated  with 
water,  filtered,  and  washed,  first  by  decantation  and  then  on 
the  filter  with  a  solution  of  ammonium  nitrate.     The  tung- 
sten is  estimated  in  the  filtrate  by  precipitating  astungstate 
ury.  whilst  the  residue,  which  contains  the  titanium, 
i-  dried,  ignited,  treated  with  potassium  bisulphate,  and  the 
titanium  estimated  in  the  usual  way. 

In  order  to  obtain  good  results,  the  fusion  should  not 
occupy  more  than  one  hour  at  the  outside,  and  the  tempera- 
ture should  not  rise  above  dull  redness. — J.  S. 

i  ial  Copper,  .  Analysis  of,  bylhi  Electrolytic  .'/.  thod. 
A.  liollard.     Comptes  rend.  123,  1003—1(105. 
Tut-  author  adopts   the  following  method  for  estimating,  not 
only  the  copper,  but  also  the  impuritie — arsenic,  antimony, 
nickel,  cobalt,  &c. — in  commercial  copper:  — 

Apparatus. — A  spiral  of  platinum  wire  and  a  truncated 
cone,  eacli  weighing  about  20  "Ttiis..  are  the  electrodes. 
The  former  is  attached  to  a  loot  (Luckow),  The  latter  is 
formed  of  platinum  (oil,  autogenously  soldered  at  it 
Its  diameter  is  IS  mm.  above  and  15  mm.  below,  and  its  fide 
measures  63  mm      A  rod  of  hard  platinum  i-   sold,  red  with 


gold  to  this  truncated  codc.  Bohemian  glass  beakers,  about 
65  mm.  diameter  at  the  bottom,  are  used  for  the  electrolyte. 
Method:  Estimation  of  the  Copper. — 10  grms.  of  clean 
filings,  separated  by  a  magnet  from  particles  of  iron,  are 
used.  These  are  placed  in  a  beaker  of  350 — 400  cc.  capacity, 
covered  with  water,  and  15  c.c.  of  sulphuric  acid,  followed 
by  to  c.c.  of  nitric  acid  of  36°  B.,  are  added.  The  author 
varies  these  proportions  of  acid,  if  a  greater  or  less  weight 
of  copper  is  used  for  the  analysis.  The  beaker  is  covered 
with  an  inverted  funnel,  and  a  gentle  heat  used  when  the 
first  reaction  has  slackened.  Kefined  copper  yields  a  cleat- 
solution.  Sulphur  and  sometimes  oxygen  compounds  of 
antimony  remain  in  unrefined  copper  solutions.  If  the 
latter  residue  be  small  it  may  be  ignored.  If  considerable,  it 
must  be  filtered  off  and  the  oxides  dissolved  by  aqua  regia. 
This  solution  is  evaporated  to  dryness,  taken  up  with 
hydrochloric  acid  containing  tartaric  acid  and  water,  and  is 
subsequently  added  to  the  original  solution. 

The  copper  solution  is  diluted  to  about  350  c.c.  The 
electrodes  are  placed  in  it,  the  spiral  connected  to  the  + 
and  the  cone  to  the  —  poles  of  the  battery.  The  distance 
between  the  lower  edge  of  the  cone  and  the  foot  of  the 
spiral  should  be  about  6  mm.  The  distance  is  increased  or 
diminished,  according  to  the  amount  of  copper  to  be 
deposited.  It  must  never  exceed  10  mm.  The  upper  edge 
of  the  cone  must  be  10 — 20  mm.  below  the  surface  of  the 
solution.  The  vessel  must  be  covered.  The  current  must 
be  0*30  ampere.  The  completion  of  the  removal  of  the 
copper  is  checked  by  withdrawal  of  a  few  c.c.  of  the 
solution  and  addition  of  ammonia  solution.  The  author 
notes  that  the  blue  coloration  is  no  loDger  visible,  when  the 
copper  present  is  less  thau  0*017  grm.  in  the  whole  volume 
of  the  electrolyte.  The  current  must  be  allowed  to  pass  for 
some  hours  after  this  point  is  reached. 

The  complete  deposition  requires  2 — 3  days,  with  the 
current,  and  under  the  conditions  named.  The  deposit  is 
very  adherent,  has  a  smooth  surface,  and  is  of  a  rich  red 
colour.  The  cone  and  spiral  are  removed  from  the  electro- 
lyte without  breaking  the  current.  They  are  washed  by 
dipping  successively  into  two  beakers  of  distilled  water. 
The  cone  is  then  immersed  in  alcohol,  and,  whilst  still  wet, 
placed  in  a  drying  oven.  Silver  is  deposited  with  the 
copper.  One  must  therefore  deduct  from  the  weight  of 
copper,  that  of  the  silver  subsequently  found.  If  the  copper 
used  for  analysis  contain  lead,  this  will  be  found  partly  in 
solution,  and  partly  deposited  as  lead  peroxide  on  the 
spiral. 

In  a  future  article,  the  author  will  deal  with  the  exact 
determination  of  the  impurities  of  commercial  copper. 

—J.  B.  C.  K. 

Lead  in  Water,  A  Simple  Method  of  Detecting  and 
Estimating  Minute  Quantities  of .  J.  C.  Bemtrnp.  Chem. 
Zeit.  1896,  20,  1020. 
The  author  observes  that  reports  from  two  chemists  on  a 
sample  of  water  containing  minute  traces  of  lead  will  often 
be  contradictory.  The  water  may  have  been  concentrated 
by  one,  but  not  by  the  other,  before  the  sulphuretted 
hydrogen  was  passed  through  it.  To  secure  the  delicacy  of 
the  concentration  method,  and  yet  avoid  its  inconvenience, 
the  author  proposes  to  precipitate  by  an  adequate  quan- 
tity of  sodium  phosphate,  the  calcium  and  magnesium 
salts  in  the  water.  The  precipitate  contains  also  the  lead. 
After  settling  for  24  hours,  the  supernatant  liquid  is 
siphoned  off,  and  the  precipitate  is  collected  on  a  filter  and 
dissolved  in  a  little  dilute  nitric  acid.  The  solution  is 
concentrated  to  drive  off  excess  of  acid,  and  is  then  treated 
with  sulphuretted  hydrogen.  The  quantity  of  lead,  if  very 
minute,  may  at  this  stage  be  estimated  colorimetrically,  but 
if  the  precipitate  be  considerable,  it  is  redissolved  in  nitric 
acid,  and  the  lead  is  determined  in  the  solution  by  one  of 
the  recognised  methods,  such  as  precipitation  by  sulphuric 
acid.  Sulphuretted  hydrogen  was  found  to  give  a  distinct 
coloration  when  applied  according  to  the  author's  method 
to  solutions  containing  0*0001  and  0*000025  grm.  of  lead 
per  litre.  Two  quantitative  estimations  in  a  solution  con- 
taining 0*005  grm.  of  lead  per  10  litres  gave  0*0049  and 
0*0041  grm.  of  lead.  Before  applying  the  method  to  very 
-oft  water,  some  solution  of  calcium  chloride  should  b^ 
added  to  it.— J.  A.  B. 


j«i.  >.  1897.]         THE  JOURNAL  OF  THE  SOCIETY   OF  CHEMICAL  INDUSTRY. 


r,7 


"  Clip  Competition,"  The  AtuUjftit  of.     F.   W.  .inn.- and 
V.  A   Willoox.    i'h.  in.  News,  1896,  74,  288. 

I  hi   authors  describe   ■  simple  method  for  the  analysi 
"  cup  oompositioD,"  which  usually   consists  of  a  mixture  of 
potassium    chlorate,     antimony     Bulphide,     and     mercury 
fulminate.     It  depends  on  the  feci  thai  the  latter  subsl 

inlilr  in  acetone  eatnrated  with  ammonia,  whilst  the  two 
former  are  not  A  tared  filteT  paper  is  placed  in  a  funnel, 
to  the  nick  nf  which  Ims  been  fitted  :i  piece  ofrubber  tubing 
provided  with  a  clip.  The  paper  is  moistened  with  the 
dilution  nf  acetone  and  ammonia,  the  eap  composition 
previously  ground  bi  an  agate  mortar  (of  course,  with  due 
care,  and  taking  only  small  quantities  at  a  time),  weighed 
off  directly  on  to  the  filter  paper,  covered  with  the  solution 
:  .'lone  and  ammonia,  and  allowed  to  stand  for  3  or  4 
hours.  It  is  then  washed  with  the  same  solution  until  thi 
washing!  give  do  coloration  with  ammonium  sulphide,  then 
ivith  pure  acetone  until  the  washings  give  n.<  residue  on 
.  raporation,  and  finally  dried  and  weighed. 

I  'he  paper  i-  again  put  in  the  funnel,  washed  with  water 
until  free  from  potassium  chlorate,  and  then  dried  and 
neighed. 

The  loss  of  weight  after  the  first  extraction  gives  the 
weight  of  mercury  fulminate  ;  the  further  lo~s  after  the 
l  extraction,  the  weigh!  of  potassium  chlorate  ;  and 
the  weight  of  the  residue,  that  of  antimony  sulphide.  The 
results  of  the  analyses,  by  this  method,  of  two  mixtures  of 
known  composition,   ire  given  below  : — 


Per- 


Per- 
centage 

found. 


B. 


Per-  IVr- 

ntiwe 
taken.         found. 


I'liul  '  . 
Morale  . 
rv  fulminate 


33-25 


.fl-71 


87-84 
46-08 
16-61 


46-43 


—A.  S. 


Nitroso-ft-Naphthol,  I 'si  of,  in  Inorganic  Analysis.    R. 
Burgass.     Zeits.  f.  aug.  Chem.  1896,  [19  ,596—601. 

■  ■IN.,  to  the  researches  of  the  author  on  the  action 
of  nitrosonaphthol  as  a  reagent  with  regard  to  thi  analytical 
separation  of  the  most  commonly  occurring  metals,  the 
following  results  are  worthy  ot   notice  :  — 

1.  Nitrosonaphthol  quantitatively  precipitates,  either 
singly  or  together,  the  following  metals  ;  —Cobalt,  Copper, 
and  li 

2.  There  remain  in  solution  : — mercury,  nickel,  chro- 
mium,   manganese,     lead,     /inc.     aluminium,    cadmium, 

esium,  calcium,  beryllium,  antimony,  and  arsenic 
:>.  The  following  are  partially  precipitated,  and  so 
interfere  in  precipitations  by  means  of  nitrosonaphthol 
when  they  are  present  in  a  mixture :— silver,  tin.  and 
hismuth.  and  they  must  be  first  removed  as  silver  chloride, 
stannic  oxide,  and  bismuth  oxychloride  respectively. 

4.  In  like  manner,  in  the  ease  of  precipitations  of  iron. 
the  presence  of  phosphoric  acid  is  injurious,  as  is  also  that 
of  tungstie  and  molybdic  acid,  when  iron,  cobalt,  and 
copper  are  to  he  precipitated.     I  See  this  Journal,  1893, 711.) 

—A .  S. 

ORGANIC  CHEMISTRY.— QUALITATIVE. 

Detection  of  Salicylic  Arid  in.  J.  ,f. 
La  liiere.  4,  [1:2],  1S2. 
I'tiF  author  in  examining  the  distillate  from  pale  and  dark 
beers,  found  .n  every  case,  especially  in  the  dark  beers,  that 
■  red-violet  coloration  was  produced  with  ferric  chloride,  and 
although  the  reaction  is  weaker  if  the  distillation  be 
performed  by  the  aid  of  a  paraffin  bath  instead  of  over  a 
naked  flame,  and  if  two  drops  of  concentrated  sulphuric 
acid  have  been  previously  added  per  100  cc.  of  beer  taken, 
it  caunot  be  entirely  eliminated.  This  source  of  error,  can 
however,  be  avoided  by  the  use  of  Millon'-  reagent  (1  cc. 
of  mercury  in    lti  cc.    of  concentrated   nitric   acid)   freshhj 


prepared]  two  drops  producing  a  decided  rose  ■  oloration  in 
nee  of  as  little  as  I  part  of  salicylic  acid  in  .'1(111,111111 
pails  of  water.  The  addition  of  the  Bulphuric  acid  also 
facilitates  the  distillation  of  the  salicylic  acid.  The  r.-.l 
violet  coloration  with  ferric  chloride  is  apparently  due  to 
the  presence  of  maltol  which  exist*  1.  adj  formed  in  torrefied 
malt  and  dark  beers,  and  1-  probably  also  formed  by 
inevitable  at  the  end  of  the  distillation  of 
the  beer.     (See  this  Journal,  ls'.u.  670,  and  1891,  165). 

—  0.  s. 

Ethylene  and  Benzene,  Estimation  of,     V.  Saber  and 
il.  ( lechelh&user.     Ber.  1896,  29,  2700—2705, 

The  authors  uphold  the  statement  made  by  Treudwell  and 
Stokes  (this  Journal,  1889,  64),  as  to  the  utility  of  bromine 
Mat.r   for   the   Complete   absorption  of  ethylene,  and  refute 

Winkler's    conclusions    (thi~   Journal,    ls.s'j,    570),    that 

although  bromine  water  is  rapid  in  its  action,  it  is  useless 
as  an  absorbent  for  ethylene  in  gas  analysis.  Winkler 
asserts  that  bromine  water  absorbs  benzene  incompletely  ; 
Treadwell  and  Stokes,  however,  found  its  action  to  be  rapid 
and  perfect.  The  authors  detail  experiments  upon  the 
absorption  of  benzene  by  bromine  water,  their  object  being 
certain  the  extent  of  brominatiou,  if  any,  or  to 
determine  whether  the  benzene  i^  removed  from  the  gas  by 
mechanical  means.  For  this  purpose  benzene  was  mixed 
with  a  measured  quantity'  of  Standardised  bromine  water 
in  such  a  manner,  that  the  vapour  of  bromine  was  brought 
into  intimate  contact  with  tin-  gas  tor  about  two  minutes 
in  diffused  daylight.  No  loss  of  bromine  was  observed,  the 
benzene  being  carried  down  mechanically  with  the  bromine 
vapour.  As  a  result  of  this  work,  the  authors  have  devised 
a  method  of  estimating  the  respective  amounts  of  ethylene 
and  benzene  in  mixtures  of  these  gases.  In  the  case  of  a 
mixture  of  ethylene,  benzene  vapour,  and  paraffins,  tin 
benzene  is  first  separated  by  washing  with  paraffin  oil. 
after  which  the  bromine  method  can  he  employed. —  I).  It. 

ORGANIC  CHEMISTRY.— QCAXTIT  A  TIVE. 

Polarisation,  Basic  Nitrate  of  Lead  as  a  Clarifying  Agent 
/»r.  F.  Ilerles.  Zeits.  Zuckerind.  Bohm.  1S9G,*21,  189 
—  193. 

Tins  clarifying  agent,  proposed  seven  years  ago  by  Ilerles, 
and  since  then  highly  praised  by  Poupe,  Stift,  Petzival, 
kit',  and  others  as  having  a  surprising  decolorising 
[lower,  has  the  further  advantage  that  solutions  clarified 
with  it  may  be  used  directly  for  inversion  polarisation 
without  further  decolorising  by  charcoal. 

For  this   purpose,  Herles    determined   the    inversion   con- 
stant which  is   higher  than  that  for  solutions  not  clarified. 
1  143-5  for  0   ('.     The  Clerget  formula  takes   then  the 
following  form  1 — 

Km  P  -  I 


S  = 


143-5 


For  the  determination  of  saccharose  iu  presence  of  raffi- 
uose,  from  the  polarisation  at  20  ('.  of  the  inverted  solution 
clarified  as  above — 

S  =  u-olit-  I 

O'MTi 

or  for  temperatures  other  than  20    C. — 
o  _  o''4721  -  o-iKiiO  p  -  I 


0-9074 


and 


R  = 


P-8 
1-85  ' 


where  S  =  sugar  (saccharose),  P  —  direct  polarisation, 
I  =  polarisation  after  inversion,  /  =  temperature  of  the 
inverted  solution,  1!  =  anhydrous  rafh'nose. 

The  two  solutions  required  are  : — Alkali. — 2  li: 
water  and  90  grins,  of  sodium  hydrate.  Nitrate  of  Lead. 
— 2  litres  of  water  and  1  kilo,  of  nitrate  of  lead.  For 
•26  048  grms.,  there  are  to  be  used:  for  molasses  and 
osmose  waters.  IS  to  IS  cc. ;  for  raw  sugar,  first  products. 
1  to  2  cc. ;  for  after  products,  3  to  4  cc. :  for  second  and 
third  products,  boiled,  12  to  15  cc.  of  the  nitrate  of  lead 
solution,  to  each  cc.  of  which  1  to  l'l  cc.  of  the  alkaline 


F  2 
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solution  is  added.     If  more  alkali  is  used  than  is  neci  ssary 

to  form  ba-ii-  nitrate  of  lead,  the  polarisation  is  found  too 
low  owing  to  the  injurious  action  of  the  alkalinity.  By 
using  the  proportions  given,  an  excess  of  Lad  nitrate 
remains  which  has  no  marked  influence  en  either  the  direct 
polarisation  or  that  after  inversion,  and  which,  on  the  con- 
trary, neutralises  the  alkalinity  of  the  clarified  solution, 
and  consequently  prevents  the  error  in  polarisation  due  to 
this  alkalinity.  '  With  the  use  of  basic  acetate  of  lead, 
which  rcact<  alkaline,  there  is  always  risk  oftlns  error. 

Solutions  clarified  by  basic  nitrate  of  lead,  even  when 
the  nitrate  has  been  employed  in  excess,  may  be  used 
direct  for  inversion  polarisation  for  which  solutions  clarified 
with  excess  of  basic  acetate  of  lead  are  not  suitable,  since, 
on  adding  the  hydrochloric  acid  for  inversion,  weak  acetic 
acid  is  set  free,  and  the  solution  would  not  invert  under  the 
usual  conditions  of  work. 

Moreover,  the  polarisation  of  solutions  clarified  by  this 
means  -rives  more  exact  results  than  when  basic  acetate  of 
lead  is  used.  It  is  known  that  an  excess  redissolves  a  part  ' 
of  the  precipitate  formed,  and  as  this  may  be  optical!} 
active,  the  polarisation  may  be  affected,  (l)egener,  Berl. 
Zeits.  1885,  181.) 

Neumann  (Zeits.  Zuckerind.  Bohiu.  1S96— 1897,  21)  has 
found  that  with  an  excess  of  basic  acetate  of  lead  some 
molasses  give  lower  and  lower  polarisations,  and  a  darker 
colour  of  the  solution  was  observed. 

Solutions  clarified  by  this  means  filter  quickly  and  remain 
clear  a  longer  time. 

At  the  meeting  of  Austro-Hungariau  chemists  this  year 
it  was  decided  to  use  clarification  by  nitrate  of  lead  for 
determining  sugar  in  molasses  by  means  of  the  Clerget 
inversion  only,  the  solution  for  direct  polarisation  being 
clarified  bv  basic  acetate  of  lead.  The  author  is  of  opinion 
that  to  obtain  exact  results,  the  nitrate  should  be  used  in 
both  cases  if  his  formula  is  to  be  employed — L.  J.  de  \V. 

Molasses,  Contributions  to  the  Analysis  of.     D.  Loiseau. 

Bull,  de  L'Assoc.  des  Chim.  de  Sucr.  et  de  Dist.  1896,  14, 

349—365. 
Keichardt  and  Bittmann   named  those  substances  "  plus 
sugar,"    which    are   present   in  beetroot   molasses    derived 
from  the  strontia  and  other  processes,  which  remain  dextro- 
rotatory after  treatment  with  hydrochloric  acid. 

In  the  author's  investigations  a  polariscope  was  used, 
requiring  a  normal  weight  of  16-19  grms.  A  solution  of 
molasses  containing  20  times  this  weight,  or  323 -8  grms. 
per  litre,  is  treated  with  an  amount  of  basic  lead  acetate  pro- 
ducing the  maximum  defecation.  If,  as  is  often  the  ease,  the 
solution  is  too  dark  to  read,  it  is  filtered,  and  decolorised 
by  passing  through  a  column  of  animal  charcoal ;  the 
application  of  char  being  based  on  the  fact  that  it  con- 
tinues to  exert  decolorising  influence  when  saturated  with 
sugar.  The  author  finds  that  200  grms.  of  char  per  litre  of 
defecated  molasses  is  generally  enough  for  this  purpose. 
In  the  event  of  the  solution  of  molasses  being  very  alkaline, 
it  is  neutralised  before  passing  through  the  column.  The 
flow  is  regulated  by  a  tap,  and  successive  portions  are 
polarised  until  the  readings  are  constant.  An  experiment 
showed  that  a  solution  of  pure  sugar  when  passed  through 
a  column  of  char  successively  read  76,  89,  96,  99,  100 
percent.  Therefore,  if  100  to  125  e.c.  of  the  decolorised 
molasses  per  100  grms.  of  char  be  ueglecttd,  it  will  be 
found  that  the  remainder  contains  all  the  sugar. 

It  is  pointed  out  that  the  usual  methods  of  inversion  act 
on  substances  other  than  raffinose  and  cane  sugar,  for 
example,  the  dextrins,  and.  as  it  is  necessary  to  estimate 
these,  it  is  recommended  that  the  inversion  be  carried 
out  in  the  following  manner: — 50  c.c.  of  the  decolorised 
solution  are  measured  into  a  flask  with  an  equal  volume 
of  10  per  cent,  sulphuric  acid.  The  flask  is  shaken,  closed 
with  a  lubber  stopper,  immersed  in  a  bath  of  water  at 
-50°  C,  and  kept  at  this  temperature  for  1  i-  hours.  Some- 
times it  is  useful  to  take  the  reading  of  the  defecated 
solution  acidified  with  acetic  acid  before  inversion,  in 
order  to  nullify  any  effect  arising  from  the  use  of  basic 
lead  acetate.  It  is  advised  that  the  tube  should  remain 
for  10  minutes  at  a  temperature  of  20°  C  before  polar- 
ising, the  results  being  checked  before  and  after  by  reading 


a  tube  containing  a  solution  of  pure  invert  sugar  of  known 
strength.  After  inverting  at  50°  C.  and  reading  at  20°, 
the  author  finds  a  rotation  of  —0-34  for  cane  sugar  and 
+  051  for  rarfinose  per  saccharimetric  degree.  Therefore 
the  difference  between  the  reading  of  an  inverted  molasses 
solution,  and  that  of  a  solution  of  pure  sugar,  which  before 
inversion  had  a  rotation  equal  to  the  defecated  molasses, 
divided  by  the  algebraic  sum  (0-85)  of  the  readings  in 
scale  divisions  of  rarfinose  and  cane  sugar  after  inversion, 
will  give  the  rotation  due  to  rarfinose.  For  instance,  the 
reading  of  a  solution  of  molasses  was  50°  before  inversion 
and  —14'  after.  A  solution  of  pure  sugar  polarising  50° 
when  inverted  would  read  — 17\  This  corresponds  to  a 
difference  of  3°,  and  hence    the    rotation  of  the   raffinose 

in  the  molasses  will  be        -   =3-.Y3  and    for   sugar  50" — 

3-5°  =  46-">°.  The  coefficient  0'85  was  found  to  vary 
with  fhe  temperature,  thus  at  : — 

15c  C  =  0-365  +  0-50  =  0-865 
25°  C.  =  0-315  +  0-52  =  0-835. 

In  studying  the  fermentation  of  molasses  the  author 
determines  by  preliminary  experiment  the  quantity  of  10 
per  cent,  sulphuric  acid  necessary  to  invert  a  defecated 
molasses  solution,  under  the  conditions  that,  firstly,  the 
inversion  should  commence  at  the  temperature  of  the 
boiling  wafer-bath,  and  secondly  that  it  should  be  com- 
pleted within  five  minutes.  In  one  of  the  examples  given, 
the  quantity  of  acid  necessary  was  9  grms.  of  H;S0,.H,O 
for  every  100  grms.  of  molasses.  A  volume  of  400  c.c.  is 
taken  for  fermentation,  half  of  which  consists  of  inverted 
molasses,  and  8  grms.  of  top  fermentation  yeast ;  these 
quantities  are  introduced  into  a  flask  with  a  wide  mouth, 
closed  with  a  rubber  stopper,  and  fitted  with  a  bent  tube 
dipping  into  mercury.  It  is  kept  at  24°  to  25"  C.  for  six 
to  seven  days,  fermentation  being  considered  at  an  end 
when  two  weighings  of  the  flask  and  its  contents  within 
an  interval  of  24  hours  are  constant.  The  solution  is  filtered 
and  the  specific  gravity,  acidity,  and  content  of  alcohol 
determined.  Should  raffinose,  dextrin,  and  saccharin  be 
sought  for,  the  following  cases  present  themselves.  1.  If 
the  solution  has  no  specific  rotatory  power,  raffinose  is 
absent.  2.  If  it  has  a  dextro  rotation  and  does  not  reduce 
Fehling's  solution,  raffinose  is  absent,  but  other  substances 
such  as  dextrin  and  saccharin  are  present.  If  there  should 
be  a  reduction,  it  arises  from  the  presence  of  derivatives 
of  noncrystallisable  sugar  in  the  molasses.  3.  If  the 
solution  has  a  rotation  of  2'. 5°  and  reduces  Fehliug's 
solution  to  the  extent  of  1  grm.  of  glucose  to  a  litre  of 
solution,  raffinose  may  be  considered  to  be  present  ;  but  if 
the  rotation  he  higher  for  the  same  reducing  power,  a 
dextrin  and  saccharin  are  also  present.  It  is  necessary  to 
know  whether  the  substances  with  rotatory  power  remaining 
in  the  solution  after  fermentation  were  pre-existent  or  due 
to  raffinose ;  this  can  be  ascertained  by  fermenting  with 
bottom  fermentation  yeast,  in  which  case  dextrin  and 
saccharin  remain  unaltered.  The  author  carries  out  this 
determination  by  taking  the  de-alcoholised  fermentation 
product,  and  making  up  to  the  original  volume  with  water. 
One-third  is  fermented  afresh  with  top-,  the  remainder 
with  bottom-fermentation  yeast.  When  fermentation 
is  ended,  each  solution  is  polarised  ;  if  the  reading  of 
the  latter  be  lower  than  that  of  the  former,  the  difference 
divided  by  0785  is  the  rotation  of  the  raffinose.  To 
distinguish  between  saccharin  and  dextrin,  the  bottom 
yeast  fermentation  experiment  is  concentrated  to  one-half, 
and  when  cool  made  up  to  the  original  volume  with  10  per 
cent,  sulphuric  acid,  and  boiled  for  three  hours.  If  no 
glucose,  is  formed  saccharin  only  is  present ;  but  should 
there  be  glucose,  a  fresh  fermentation  will  reveal  the  existence 
of  any  other  substance  not  attacked  by  acid. — J.  L.  B. 

Molasses,  The  Clarification  of  Solutions  of  for  Inversion. 
K.  C.  Neumann.     Zeits.  Zuckerind.  Bohmen,  1896,  21, 

1*3—188. 

In  the  laboratory  of  Dr.  Nevole  and  Neumann  basic  nitrate 
of  lead  has  been  used  to  clarify  solutions  of  molasses, 
during  the  past  five  years,  in  determining  the  sugar  by  the 
Clerget  method,  and  thereby  perfectly  clear  solutions  are 
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tied  which  can  t><-  polarised  without  further  decoloris- 
ing.    For  the  calculation,  the  direct  polarisation  is  made  on 
solutions  clariiic.1  by  basic  acetate  of  lead,  and  the  polari- 
i   after   inversion,   b\    nitrate   of    lead,    and    Herles' 
lb nits  arc  used. 

He  finds  that  the  polarisation  of  the  filtrate  from  t In* 
nitrate  seldom  agrees  with  that  from  basic  acetate  of  lead, 
and  i~  usually  0-6  to  0'8  per  cent  higher.  Finding  that  a 
number  of  samples  of  molasses  from  :i  factory  working  the 
.in  process  gave  a  loner  direct  polarisation  than  with 
the  acetate,  be  mixed  the  rest   of  the  samples   for   further 

iuid  was  of  normal  colour  and  smell,  feebly  alkaline 
i9   per  cent,  to  litmus), and  contained  only  0-29  per 
of  invert  sugar. 
By  clarifying  with  varying  amounts  of  Kim.'  acetate  of 
lead    (.from   2'5    to    2i>    C.C),  polarisations    wire    obtained 
ag  from  t".:;-7  to  61*5  per  cent.,  the  usual   10  e.c.  of 
6  per  cent. 
The  variations  with  the  nitrate  of  lead  varied  somewhat 
with  the  amount  of  alkali  added. 

cr  inversion, the  dark  half  normal  solutiou  was  treated 
with  6  gnus,  of  char  for  balf-an-hour  and  then  gave  at 
.   in   the  200  mm.  tube    -3     0.    -:i     S.-4     0  or   au 
B,  a  very  uncertain  reading. 
The  solution  clarified  with  bask  nitrate  of  had  was.  after 
by    hydrochloric   acid,    very    clear    and    easily 
giving  —i  -."hi.  —4  '45,  and  —4     in. 
i      -   re  then  made  from  the  ilata  obtained. 
I  A  by  the  basic   acetate  of   lead,  using  Clerget'e 
formula  and  the  factor  142'  7. 

Result  B  by  basii'  nitrate  of  lead,  using  Herles'  formula 
and  the  factor  143.">. 

Result  t    by  basic  teetate  for  the  direct  polarisation  and 
lead  for  the    inversion  polarisation,  anil  tin- 
factor  148  -5. 


Polarisation  , 

Clerget 

Caue-suKar. . . 


PerCent. 

5.VM 

7-ta 


Per  Cent. 

53'53 

4s'41 


Per  Cent. 
68-60 
52-90 

47-.::. 


The  results  B  and  C  being  thus  in  accord. — L.  J.  de  W. 

Muw  Sugar  Factories,  Collated  Methods  of  Analysis  for 

the  Coitrol  and  Working  of.  Feleman,  K.  ( .'.  Xeumanm. 
and  F.  Herles.  Bull  de  l'Assoc.  des  (..'him.  de  Sucr.  et 
de  Dist.  1896, 14,  B98—  405. 

This  paper  con>ists  of  descriptions  of  sample-collecting  and 

-  -  of  materials  dealt  with  in  a  raw-sugar  manufactory, 

and    comprising    diffusion,    saturation,    filter-press    work, 

evaporation,  and  the  control  of   the  niassecuite.     Diffusion 

juice,  wheu  collected  hot,  will  keep  for  some  hours;  but,  if 

quired   to  he   kept   for   a  longer   time,  a  convenient 

stive    is    10  e.c.   of  carbon    bisulphide   per   litre   of 

juice.     The  solution   should  be  polarised  immediate! v  aftei 

filtration,  as  otherwise  it  clouds  in  the  polarimetric  tube. 

The  sugar  in  fresh  and  exhausted  cossettes  is  determined 
by  placing  the  required  weight  of  pulp  free  from  lursre 
pieces  in  a  graduated  Pellet's  flask  by  the  aid  of  a  nickel 
funnel  and  rod.  The  funnel  is  rinsed  with  hot  water  and 
the  flask  three-quarters  filled  with  water  at  90°  C.  and 
agitated  by  shaking  over  on  end.  The  froth  is  removed  by- 
alcohol  ;  and  for  every  26 '048  grms.  of  pulp,  4  or  5  e.c.  of 
basic  lead  acetate  are  added,  and  the  flask  filled  up  to  the 
containing  mark  with  hot  water.  The  contents  of  the  flask  are 
revolved,  allowed  to  settle  for  15  minutes,  cooled  to  the  tem- 
perature of  the  surrounding  atmosphere,  and  filled  up  to  the 
requisite  volume  with  water  or  lead  acetate.  After  being 
shaken  vigorously,  the  solution  is  filtered  and  polarised,  a 
correction  being  made  for  the  volume  occupied  by  the  pulp. 
In  the  examination  of  exhausted  cossettes,  it  is  recom- 
mended to  polarise  in  a  400  m.m.  tube. 

A  convenient  and  sufficiently  accurate  method  for  calcu- 
lating  the   percentage   of   froth   in   the   first    and    second 


saturations,  is  to  multiply  the  paris  per  I0O  of  dry  lime 
used,  by  four. 

In  the  ma--  no],  the  amount  of  sugar  in 

by  analysis  is  not  realised  owing  to  losses  occurring  dm 
the  concentration  and  evaporation.  These,  which  are  called 
indeterminate  losses,  do  not  vary  much  in  different  factories. 
The  presence  of  sugar  in  the  condensation  waters,  occasions 
considerable  damage  to  tin-  heaters,  .tr.,  and  ii  should  be 
tested  for  at  lea-t  twice  a  day  by  the  magenta  test. 

The  authors,  in  conclusion,  point  out  that  the  control 
ilations  should  be  made  out  every  '-'4  hours. — J.  L.  B. 

V.i///'..,  Determination  of  Density  of.  St.  Tirpitz. 
Bull,  de  1'A  ■  him.  de  Sucr.  et  de  Dist.  1896,  14, 

.172—374. 

I  in    author  proposes  that   a  temperature   of  105  — 1"7     < 

Id  be  employed  to  estimate  the  water  in  massecuites, 
which  should  be  mixed  with  purified  pumice,  the  individual 
being  the  size  of  sand. 
For  the  determination  of  the  direct  density  of  the 
massecnite,  a  thick  walled  cylindrical  stoppered  glass  vessel 
of  a  litre  capacity  is  recommended,  it  being  urged  that  the 
method  of  dilution  so  coromonlv  practised,  is  incorrect. 

—J.  I..  B. 

Sugar,  A  .V<  ic  Method  for  the  dirert  Estimation  of,  in   the 

Beetroot  by  the  /-■    Docte  Apparatus.     F.  Sachs.  Bull,  de 

l'Assoc.  des  China,  de  Sucr.  et  de   Dist.  1896,  14,  377 — 

382. 

i  H   the  three  methods  of  extraction,  namely,  the  indirect 

method  based  on  the  analysis  of  the  juice,  and  the  alcoholic 

and    aqueous    methods,    the    author    considers     the    last 

mentioned  to  be  the  most  satisfactory. 

The  Le  Docte  apparatus  consists  of  a  pipette,  having  at 
the  bottom  a  three-way  tap,  connected  with  reservoirs  of 
basic  lead  acetate  and  water,  the  third  tube  serving  as  an 
exit  for  the  contents.  The  water  and  lead  acetate  being 
introduced  from  below,  the  top  of  the  pipette  is  surrounded 
with  a  closed  cap  in  case  of  an  overflow.  5  e.c.  of  basic 
lead  acetate  are  run  in  and  the  apparatus  filled  up  with 
water  to  its  containing  mark  (177  e.c).  The  normal  weight 
of  pulp  is  directly  weighed  into  a  tinned  copper  capsule, 
the  contents  of  the  pipette  added,  and  the  capsule  covered 
with  a  cap,  consisting  of  a  piece  of  glass  surrounded  with 
well  vaselined  rubber.  After  shaking,  the  cap  is  carefully 
removed  by  drawing  it  along  the  edge  of  the  capsule  ;  the 
contents  rue  then  filtered  and  polarised. — J.  L.  B. 

Invert  Sugar,  the  Influence  of  Lead  Salts  on  the  Estima- 
tion of,  by  the  Fehling-Soxhlet  Method.  A.  Borntrii- 
ger.  Bull,  de  l'Assoc.  des  Chim.  de  Sucr.  et  de  Dist. 
1896,  14,  453. 

A  N  examination  of  solutions  of  invert  sugar  of  varying 
concentrations,  with  or  without  dilutions  of  the  copper 
solution,  has  shown  that  the  results  are  much  lower  in  the 
presence  of  lead  salts.  This  influence  is  considerably 
augmented  by  dilution.  In  the  analysis  of  wines,  the 
author  found  it  usele*-  to  precipitate  the  excess  of  lead,. 
unless  more  than  -J^th  the  volume  of  liquid  consisted  of 
basic  lead  acetate.  For  precipitation,  either  phosphate  or 
carbonate  of  sodium  is  preferable  to  the  sulphate. — J.  L.  B. 

Alcohol,  the  Estimation  of.     H.  D.  Richmond.     J.  Fed. 
Inst.  Brewing,  1896,  2,  529—535. 

A i  •  ciRDixG  to  Tabarie  the  density  of  alcohol  in  a  liquid 
is  found  by  dividing  the  density  of  the  liquid  by  that  of  the 
non-volatile  portion  or  "extract."'  Blunt  has  shown  that 
more  correct  results  are  obtained  if  the  density  of  the  extract 
be  subtracted  from  that  of  the  liquid  plus  that  of  water. 
It  is  generally-  agreed  that  Tabarie's  method  is  theoretically 
correct ;  the  author,  however,  shows  from  mathematical 
considerations,  Blunt's  proposition  to  be  the  true  one. 
When  the  determination  of  the  density  does  not  yield 
sufficiently  accurate  results,  the  following  method,  based  on 
that  of  Hehner,  for  the  detection  of  methyl  alcohol,  which 
was  derived  from  that  of  Dnpre,  may  be  used.  It  depends 
on  the  equation — 
3C,HsO  +  iK.l  r  '  i-  -  Mr  S04  =  3C,rT402  +  IK.^  + 
2Cts(SQ,)j  +  8H..6. 
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The  liquid  to  be  examined  is  distilled  in  the  usual 
manner,  with  or  without  the  addition  of  water.  A  quantity 
of  the  distillate,  containing  from  0-2  to  0-8  grin,  of  alcohol, 
is  diluted  to  about  100  c.c,  and  placed  in  a  >toppercd 
bottle;  about  1 -5  grm.  of  potassium  bichromate  accurately 
weighed,  and  .".  c.c.  of  strong  sulphuric  acid  are  added  to 
the  liquid.  The  bottle  is  placed  in  water,  which  should  be 
gradually  raised  to  the  boiling-point,  and  frequently  shaken 
until  the  bichromate  is  dissolved.  The  boiling  should  be 
continued  for  two  hours  with  occasional  shaking :  it  is  then 
allowed  to  cool  slightly,  the  stopper  removed,  aud  a  7  to 
S  per  cent,  solution  of  ferrous  sulphate,  containing  10  c.c. 
per  litre  of  sulphuric  acid,  is  run  in  from  a  burette,  until  a 
drop  of  the  solution  forms  a  blue  coloration  with  pot- 
assium  ferrocyanide.  The  excess  of  ferrous  sulphate  is 
titrated  back  with  a  dilute  solution  of  potassium  bichro- 
mate to  grms.  per  litre).  The  ferrous  sulphate  solution 
should  be  standardised  upon  the  dilute  bichromate  solution, 
and  the  quantity  of  ferrous  sulphate  solution  added,  calcu- 
lated to  its  equivalent  of  bichromate;  the  amount  of 
bichromate  used  during  the  back  titration  is  added  to  the 
original  amount,  and  the  quantity  equivalent  to  the  ferrous 
sulphate  solution  used  is  subtracted  from  this  ;  the  difference 
divided  by  4- 278  will  give  the  amount  of  alcohol. 

A  solution  containing  42-78  grms.  of  potassium  bichro- 
mate per  litre  may  be  used  instead  of  weighing  out  the 
bichromate,  and  this  diluted  10  times,  can  be  employed  for 
the  back  titration. 

Thi<  method  affords  good  results  if  the  conditions  are 
adhered  to,  the  amount  of  sulphuric  acid  and  time  of 
heating  being  important. 

As  a  check,  the  acetic  arid  may  be  estimated;  the  solu- 
tion obtained  after  titration  is  placed  in  a  flask  and 
distilled  down  to  15  c.c,  successive  portions  of  15  c.c.  of 
well-boiled  water  are  added,  and  IS  c.c.  distilled  off  each 
time,  till  the  distillate  does  not  require  more  than  two  drops 
of  -fc  N  alkali  to  render  it  alkaline  ;  the  collected  distillate 
is  neutralised  with  caustic  soda  solution,  to  which  a  little 
baryta  has  been  added ;  the  amount  of  caustic  soda  used 
cannot,  however,  be  taken  as  indicating  the  amount  of  acetic 
acid,  since  sulphuric  acid  is  always  found  in  the  distillate  ;  if 
the  bulk  of  liquid  be  very  large,  it  is  advisable  to  concentrate 
it  at  this  stage.  A  quantity  of  dilute  and  well  boiled  sulphuric 
acid  is  added  to  the  concentrated  neutralised  solution,  which 
should  then  be  distilled  to  a  small  bulk  ;  portions  of  10  c.c. 
«f  boiled  water  are  successively  added  and  distilled  off  until 
the  distillate  is  neutral.  The  mixed  distillate  should  then  be 
titrated  with  -'-  N  alkali,  using  pheuolpthalein  as  indicator. 
The  acetic  acid  found  is  calculated  to  alcohol  by  dividing  by 
1-8043. 

If  the  two  determinations  agree  closely  it  may  be  taken 
a-  evidence  that  methyl  alcohol  is  absent,  since  this  alcohol 
•_'ives   no   volatile  fatty  acid,  being  completely  oxidised  to 
arbon  dioxide  and  water. 

To  show  that  higher  alcohols  are  absent,  Duclaux's  method 
may  be  employed.  When  the  distillate  containing  the 
-volatile  acid  has  been  neutralised  and  concentrated,  and 
thcr»has  been  added  a  measured  quantity  of  sulphuric  acid, 
slightly  in  excess  of  the  quantity  equivalent  to  the  alkali 
used  for  neutralisation,  it  is  diluted  to  110  c.c.  This  is 
placed  in  a  stoppered  distillation  flask  the  upper  part  of 
which  is  surrounded  with  a  jacket  of  eompo-pipine.  The 
liquid  is  then  heated  nearly  to  boiling  and  steampassed 
through  the  coil  ;  the  liquid  should  then  be  distilled,  and 
"ben  10  fractions  of  10  c.c.  each  have  been  collected, 
portions  of  10  c.c.  of  boiled  water  are  added  and  successively 
distilled  off.  Each  fraction  (the  whole  of  the  distillate  after 
ithe  «ater  is  added  should  be  collected  and  treated  as  one 
a)  is  titrated  separately,  and  the  amounts  noted.  It 
is  advisable  to  neglect  the  tir-t  fractions  and  add  the  amount 
of  acid  obtained  in  the  other  10  together  to  obtain  the  total 
quantity  for  the  purposes  of  calculation.  Taking  this 
a-  low,  the  quantity  of  acid  in  each  fraction  should  he  calcu- 
lated as  a  percentage  of  thi*.  Calling  the  percentage 
distilled  X,  and  the  percentage  of  total  acid  in  that  quantity 
y,  the  amount  in  the  distillate  at  any  point  is  expressed  by 
the  formula  100  -  y  -  100(100 -»)t_j  L  R 
iool 


Critical  Temperatures  of  Solution  [Butter  Analysis]  in 
Open  Tubes.  L.  Crismer.  Bull.  Assoc.  Beige  des 
Chimistes,  10,  [S],  312—316. 

Fob  butter  analysis,  the  operation  can  be  performed  in  open 
test-tubes  surrounded  by  an  air-  or  water-bath,  provided 
absolute  alcohol  be  employed,  the  critical  temperature  in 
such  case  (483  O.)  being  lower  than  the  boiling  point  of  the 
solvent.  With  dilute  alcohol  the  temperature  increases 
parallel  with  the  proportion  of  water  present,  uiz.,  72°  C. 
with  1  per  cent.,  82-5°  C.  with  6  per  cent.,  99°  C.  with 
9  per  cent,  of  water,  and  so  on. 

The  most  suitable  quantities  to  work  with  are  2  vols,  of 
alcohol  to  1  of  butter  (about  '  c.c),  the  temperature 
remaining  constant  between  the  limits  of  1 5  and  3  vols,  of 
alcohol.  Heat  is  applied  by  a  small  flame,  with  agitation, 
and  as  soon  as  the  liquid  becomes  homogeneous  it  is  cooled 
until  turbidity  ensues,  the  temperature  at  this  poiut  being 
noted.  The  test  is  repeated  as  before,  after  addition  of  a 
small  quantity  of  alcohol,  as  a  check  on  the  first  determina- 
tion. 

The  average  critical  temperature  of  a  number  of  samples 
of  pure  butter,  with  alcohol  of  sp.  gr.  0-7967  at  15-.V  C. 
(  =  0-9  per  cent,  of  water)  was  543  to  55°  C,  whereas 
margarine  and  adulterated  butters  ranged  from  63 "S0  to 
78  C,  the  temperatures  obtained  in  sealed  tubes,  with 
alcohol  coutaining  9  per  cent,  of  wTater,  being  respectively 
circa  100°  C.  and  120°  tn  124'  C. 

Some  pure  butters  give  lower  temperatures,  but  this  is 
owing  to  rancidity  or  acidity  (due  to  preparation  from  sour 
cream),  the  normal  temperature  being  obtained  after  purifi- 
cation. It  is  noted  as  curious  that  the  number  of  c.c.  of 
^r  X  KHO  required  to  neutralise  the  acidity,  when  added  to 
the  critical  temperature  of  the  acid  butter,  gives  figures 
closely  approximating  to  the  critical  temperature  of  the 
purified  butter.  This  temperature  (for  pure  butter)  varies 
inversely  with  the  degree  of  acidity,  and  therefore  affords  a 
direct  indication  of  the  latter  aud  of  the  care  taken  in  pre- 
paring the  butter. — C.  S. 

Quinine,  Note  on  the  Estimation  of.     D.  Howard. 
Pharin.  J.  1896,  505. 

In  spite  of  the  great  difference  in  solubility  between  the 
sulphates  of  quinine  and  of  the  other  alkaloids,  and  of  the 
ready  crystallisation  from  ether,  of  cinchonidine,  cinchonine, 
aud  quinidiue,  the  ease  with  which  quinine  and  cinchonidine 
form  more  or  less  definite  compounds  when  crystallising  as 
sulphates  from  water  or  as  bases  from  ether,  makes  the 
problem  difficult.  Liebig's  test— shaking  with  ammonia  aud 
ether — will  pass  as  pure,  a  sample  containing  10  per  cent,  of 
cinchonidine  sulphate.  Kerner's  ammonia  test,  which  in  its 
different  modifications  is  the  most  widely  adopted,  can  only 
give  empirical  results,  because  of  the  difficulty  of  dissolving 
out  cinchonidine  sulphate  when  crystallised  with  quinine 
sulphate,  aud  this  difficulty  is  increased  by  the  non- 
homogeneity  of  the  crystals  deposited  from  an  impure 
solution  of  quinine  sulphate,  the  composition  varying  with 
the  temperature.  If  the  strong  solution  be  slowly  cooled, 
nearly  pure  quinine  sulphate  is  deposited  above  50°  C. ; 
below  that  temperature,  mixtures  with  cinchoDidine  sulphate 
in  increasing  proportion  separate.  Thus,  when  the  solution 
for  the  ammonia  test  is  made  by  shaking  with  cold  water, 
a-  prescribed  in  Ph.  Ger.  II.,  a  solution  of  the  outside  of  the 
crystals  being  obtained,  the  more  rapidly  the  salt  has  been 
crystallised  in  the  factory,  the  purer  it  will  appear  to  be. 
To  obviate  this  difficulty  the  crystals  may  be  effloresced  by- 
heating,  as  in  the  U.S.  Ph.,  or  the  sulphate  may  be  digested 
with  hot  water  and  the  mixture  allowed  to  cool,  with 
frequent  shaking.  Hesse  and  Weller  have  shown  that 
60°  C.  is  the  best  temperature  for  this  digestion  ;  if  the  salt 
be  entirely  dissolved,  all  the  difficulties  of  the  uncertainty  of 
the  composition  of  the  salt  deposited  are  intensified.  If  a 
boiling  solution  of  sulphate  of  quinine  be  saturated  with  the 
free  alkaloid,  on  cooling,  part  of  the  latter  separates  with  the 
sulphate;  the  solution  left  aud  the  solution  of  the  sulphate 
deposited  will  both  require  much  more  ammonia  to  redis- 
solve  separated  quinine  than  the  neutral  salt  requires.  A 
very  small  quantity  of  ammonium  or  sodium  sulphate 
greatly  diminishes  the  solubility  of  quinine  sulphate. 
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The  method  proposed  l>>  Kubli  (this  Journal,  l  S96,  ..si") 
has  n>>  advantages  over  tin-  oldier  method  (Hesse,  Arch. 
Pb  .inn.  234,  l".  we  following  thstract ;  also  WVIlcr, 
Pharm.  Zeit.  1896,  N...  2K). 

In  Mgaid  tothe  etJter  test,  Pruniex  has  shown  that  if  a 
solution  of  impure  quinine  sulphate  Ik;  cooled  to  50  C,  and 
kept  at  that  temperature  for  some  time,  with  frequent 
shaking,  moil  •  >•  the  quinine  crystallises  out,  and  if  the 
liquid  be  filtered  at  50  t '..  tin-  solution  will  contain  within 
■j  per  cent,  of  the  total  cinchonidine.  If  this  solution  be 
evaporated  to  a  small  bulk  and  the  magma  be  shaken  with 
.  Dough  ether  and  ammonia  to  produce  momentary 
solution,  crystals  form,  which  in  amount  arc  in  a  definite 
ratio  to  the  einohonidine  in  the  original  sample,  though  they 
do  not  contain  the  «hoW-  of  this  alkaloid,  If  these  crystals 
inioutit  to  more  than  2  per  cent,  of  the  original  sulphate,  the 

pmoaH  of  crystallisation  at  50  C.  must  be  repeated.  In 
the  author*  experience  this  process  is  on  the  whole  more 
reliable  than  tin-  ammonia  test. 

lathe  method  of  l)e  Vrij  and  Hesse,  which  depends  on 

crystallising  the  quinine  as  fiu  as  possible  as  bisuipbate  ami 

Dating  the  einohonidine  in  the  mother-liquor  by  shaking 

with  ether  and  ammonia,   owing  to  the   large  amount  of 

quinine  still  remaining   in  solution,  the  cinchonidine  will 

Si  extent    in    the  ethereal  solution.      Thus,  to 

obtain  accurate  results,  a  sufficient  quantity  of  the  sample 
must  he  used  bo  permit  of  the  mother-liquor  from  the  first 
hatch  of  crystals  being  concentrated  and  again  crystallised, 
ctraction  of  cinchonidine  from  the  second  mother- 
liquor.  In  a  complete  analysis,  the  impure  cinchonidine 
obtained,  is  dissolved  in  absolute  alcohol  and  21  c.c.  of 
50  per  cent,  sulphuric  acid  added  for  each  grin,  of  crystals; 
the  cinchonidine  crystallises  out  almost  entirely  as  tetra- 
sulphate,  and,  on  neutralising  the  mother  -  liquor  and 
porating,  the  quinine  is  obtained  as  sulphate.  The 
ethereal  solution  containing  cinchonidine  should  be  evapo 
rated,  the  alkaloid  crystallised  as  hisiilpliate,  and  the 
mother-liquor  again  treated  with  ether  and  ammonia.  These 
last  operations  are  generally  unnecessary  in  practice,  for, 
with  care,  the  quinine  crystallising  with  the  cinchonidine 
very  nearly  balances  the  cinchonidine  dissolved  by  the 
ethereal  quinine  solution.  If  it  he  required  to  estimate  the 
hvdroquiuine  generally  found  to  the  extent  of  2 — i  per 
cent,  in  commercial  samples,  the  alkaloid  in  the  ethereal 
solution  is  dissolved  in  dilute  sulphuric  acid  and  oxidised  at 
oJ  (.'  by  4  per  cent,  permanganate  added  drop  by  drop  till 
the  solution  when  filtered  is  only  slowly  decolorised.  The 
manganese  oxide  is  filtered  and  washed,  the  solution  treated 
with  ether  and  ammonia,  the  alkaloid  extracted  from  the 
ether  by  dilute  sulphuric  acid,  the  solution  neutralised  and 
crystallised.  No  indication  of  the  presence  of  hydroquiniue 
is  given  by  the  ether  test. 

The  ammonia  test  offers  great  advantages  as  a  test  for 
pure  quinine  sulphate  ;  it  is,  however,  very  doubtful  if  it  is 
wise  to  insist  on  the  use  of  the  pure  salt  in  pharmacy. 

—A.  C.  W. 


Quinine  Sulphate,  Analysis  of.     O.  Hesse.     Arch,  der 
Pharm.  1896,234,  191. 

\n    examination   of   the    tests    proposed   by    Kul.li    (this 
Journal,  1S96,  681). 

77n  Water  Test. — In  preparing  the  solution  for  this 
test  the  author  finds  that  the  duration  of  the  boiling  has 
no  influence  on  the  result ;  it  should  therefore  be  prolonged 
to  complete  solution.  In  order  to  obtain  comparable  results 
by  this  method  it  is  necessary  to  use  a  salt  completely 
effloresced  In  place  of  the  10  c.c.  of  water  required  to 
destroy  tlie  opalescence,  in  the  ease  of  Russian  quinine 
sulphate,  11*5,  15,  and  10 '5  c.c.  were  required. 

The  Caibonie  Acid  Test. — The  results  obtained  by  this 
test  do  not  agree  with  results  obtained  by  the  official 
processes,  which  latter  agree  among  themselves.  Thus  the 
wanting  in  accuracy,  and  cannot  control  the  water 
test.  However,  the  two  processes  may  be  used  as  a  test  for 
a  pure  sample,  but  not  to  give  a  measure  of  any  impurity. 

—A.  C.  W". 


Theobromine  in  Preparation)  "t'  Cocoa,  Determination  of. 

A.  Bminger.     Apotheker Zeit.  1896,716, 
I  Ink  part  of  theobromine  dissolves  in  786*5  purls  of  water  at 
in  ,  in  186  at  100  i '  .  iii  5,399  parts  of  90  percent  alcohol  al 

18°  C.  ill  4411  00  iKiiling.  ill  SIS  of  boiling  absolute  alcohol, 
in  31,000  Of  ether  at   17  ,  in    1,856  of  methyl  alcohol  at   18  . 

in  5,808  of  chloroform  at  Is  ,  and  in  2,710  pints  of  boiling 
chloroform.  Theobromine  is  completely  insoluble  in  carbon 
tetrachloride.  It  cannot  be  left  in  contact  without  altera- 
tion with  the  alkaline  earl  lis,  the  alkalis,  or  hydrate.!  oxide 
of  lead. 

The  anther  proposes  to  make  use  of  the  different 
behaviour  of  caffeine  and  theobromine  on  heating,  to 
separate  the  two  substances;  caffeine  melts  at  17s  and 
sublimes  ,.t  180",  whilst  theobromine  sublimes  at  220  C. 
without  melting.  In  the  following  method  the  insolubility 
of  theobromine  in  carbon  tetrachloride  at  18  < '..  is  made  use 
of.  in  gnus,  of  the  powdered  substance  are  left  in  contact 
with  150  c.c.  of  petroleum  ether  for  12  hours,  with  frequent 
shaking  ;  the  fa(  extracted  contains  no  caffeine.  The  residue 
is  dried,  .'i  grm6.  are  boiled  with  100  grins,  of  3t0-j  percent. 
sulphuric  acid  with  a  reflux  condenser  for  about  half  an 
hour,  until  the  characteristic  cocoa  red  is  formed.  After 
exact  neutralisation  with  baryta  water,  the  residue  is  evapo- 
nite.l  together  with  sand,  and  the  residue  extracted  by 
chloroform  for  five  hours  in  a  Soxhlet  apparatus.  After 
distilling  off  the  solvent,  the  residue  is  dried  at  1003  for  one 
hour,  and  then  treated  with  ear  on  tetrachloride  (not  more 
than  100  gnus.)  for  one  hour,  with  frequent  shaking  ;  fat  and 
caffeine  dissolve,  the  solution  is  evaporated,  the  residue 
extracted  by  boiling  water,  and  the  aqueous  extract  evapo- 
rated in  ;i  tared  dish.  The  theobromine  remaining  in  the 
Bask,  aud  the  filter  through  which  the  carbon  tetrachloride 
has  passed,  are  boiled  with  water,  the  liquid  filtered,  the 
■  ilue  washed,  the  solutiou  evaporated,  and  the  theobro- 
mine weighed. 

In  different  samples  of  cocoa,  the  following  amounts  have 
been  found  : — 


Theobromine. 


Caffeine. 


Puerto  Cul.ello 

Maracaibo  

Cauca 

i '  u-acas  

Ceylon 

Java  

Trinidad 

Para  

I ;  ranada  

Surinam  

Guayaquil  aril.ii 

„        marsala 

Kameroun  (Cameroons) 

Saint  Thome 

Bahia 

Samana 

Cap  Haiti 

Domingo 


Per  Cent, 
ros 

l-si 
2-03 

1  •  13 

•J" .  Hi 

•J-;;  i 

1-9S 
1-ns 
l'SO 
1-S3 
1-20 

o-ss 

1-S3 
2-09 
2-0t 
1*82 
2-07 
1-98 


Per 
0 
0 
0 
G 


Cent. 

1« 
•15 

36 

07 

3» 

05 
■09 
•29 
•26 

ill 
■20 
■20 
•12 

12 

16 

lfi 

16 

16 


—A.  C.  W. 

Cirbon  and  Nitrogen  in  Organic  Compounds,  Estimation 

of,  in   the  Wet  lV«y.     P.  Fritsch.     Anualen,  1896,  294. 
79—88. 

Thk  author  has  experimented  with  a -view  to  combining,  in 
the  analysis  of  organic  compounds,  the  Messinger  wet  com- 
bustion method  for  estimating  carbon  with  the  Kjeldahl- 
Kriiger  method  of  nitrogen  estimation.  He  finds  that 
oxidation  with  strong  sulphuric  acid  and  potassium  bichro- 
mate, yields  good  carbon  determinations  when  the  apparatus 
is  so  arranged  that  the  powdered  bichromate  can  be  added 
in  very  small  quantities  at  a  time.  This  is  effected  by  the 
addition  of  a  side  tube  on  the  air-inlet  tube  of  the  boiling 
flask,  the  tube  containing  the  powdered  substance  being 
attached  to  this  side  tube  by  india-rubber  tubing.  The 
residue  in  the  oxidation  flask  can  at  once  he  used  for 
determining  the  nitrogen  as  ammonia  by  boiling  with  potash 
in  the  case  of  amides,  ammonium  bases,  pyridine,  quinolitie, 
aud  indole  derivatives,  alkaloids,  bitter  principles,  albumi- 
noids, and    similar  substances  ;    it    cannot,  however,  be 
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satisfactorily   used   with   nitro-   or    nitroso-compounds    or 
■es.  the  methods  proposed  for  previous  reduction  of  the 
oxy-nitrogen  groups  all  proving  unsatisfactory, — L.  T.  T. 

XXIV.-SCIENTIFIC  &  TECHNICAL  NOTES. 

Ghana,  Properties  of  Pure.     P.  Lebeau.     Comptes  rend. 

1896,123,  818—821. 
The  author  finds  that  pure  glucinn  is  fusible  anil  volatile  at 
the  temperature  of  the  electric  furnace.  When  fused  it  does 
not  vary  sensiblv  in  density,  and  retains  the  property  of  being 
attacked  bv  concentrate  J  acids.  Boron,  silicon,  and  carbon  are 
capable  of  reducing  glucina,  giving  crystalline  compounds  ; 
whilst  sodium,  potassium,  magnesium,  and  aluminium  have 
no  action  on  it. — .1.  S. 

Nitric  Oxidi  .  Absorption  by  Ferrous  Bromide.    V.  Thomas. 

I  lomptes  rend.  123,  943—945. 
Ferrous  salts  have  long  been  known  to  absorb  large 
quantities  of  nitric  oxide.  The  classic  researches  of  Peligot 
proved  that  most  probably  a  definite  compound  was  formed  ; 
but  he  could  not  separate  it.  Recently  Gay  has  confirmed 
Peligot's  work  ;  and,  using  the  sulphate,  the  double  am- 
moniacal  sulphate,  and  the  chloride  of  iron,  he  has 
proved  that  these  salts  absorb  nitric  oxide  in  two  definite 
proportions,  according  to  the  temperature. 

The  author  has  undertaken  a  continuation  of  these  re- 
searches, using  ferrous  bromide  in  aqueous  solution,  and 
is,  in  his  original  communication,  details  of  his  method. 
He  has  proved  that  below  10°  C,  ferrous  bromide  fbsorhs 
nitric  oxide,  with  the  formation  of  a  compound  having  the 
formula  6FeBr.,.4NO  ;  and  that  above  10°  C.  (15°— 16°),  an 
absorption  of  "nitric  oxide  occurs,  corresponding  to  the 
formula  2FeBr„.NO.     These  results  confirm  those  of  Gay. 

—J.  B.  C.  K. 

Nitrogen,  The  Fixation  of,  by  Algx  and  Bacteria. 
R.  Bouilhac.  Comptes  rend.  1896, 123,  828—830. 
From  experiments  the  author  finds  that  Schizothrix  lardacea 
and  Vlothrix  flaceida  cannot  grow  in  nutritive  solutions 
which  are  free  from  nitrogen,  even  in  the  presence  of 
bacteria  of  the  soil.  In  the  case  of  Xosloc  punctiforme, 
however,  it  is  otherwise.  The  association  of  this  alga  with 
bacteria  allows  of  the  simultaneous  development  of  both 
species  with  fixation  of  nitrogen.  According  to  the  analyses, 
the  amount  of  nitrogen  fixed  by  this  plant  is  comparable 
with  the  amount  fixed  by  the  Leguminosa;.  As  in  the  case 
Xostoc,  bacteria  capable  of  fixing  nitrogen  can  live  in 
solutions  of  arsenic  acid  containing  1  part  in  10,000. — J.  S. 

Jalap  Tubtrs,  Cinchona  Plants,  \e.  :  Beneficial  Effect  of 
Judicious  Manuring  on  the  Production  if  Essential 
Principles.  D.  Hooper.  Indian  Pharmacologist,  189G, 
1,89. 
For  many  year-  the  jalap  plant  (Ipoinoea  purgu)  lias  been 
successfully  cultivated  in  the  Government  cinchona  planta- 
tions at  Dodabetta,  Nilgiris,  but  about  two  years  ago  it 
was  found  that  the  plants  were  ill  an  unhealthy  condition, 
the  tubers  small  and  containing  only  12-9  per  cent,  of 
an;  some  tubers  transferred  to  a  freshly  manured  soil 
contained  after  some  months  15-3  cent.,  and  a  large  tuber 
jrown  near  a  manure  heap  contained  22  per  cent,  of  resin — 
•he  largest  yield  on  record.  The  soil  of  the  Nilgiris  is 
deficient  in  lime  and  phosphoric  acid,  the  addition  of  which 
has  alwavs  been  beneficial  to  the  local  tea,  coffee,  and 
cinchona  estates.  Experiments  were  undertaken  to  observe 
rhe  action  of  these  substances  on  the  growth  of  jalap  tubers. 
The  result-  demonstrated  that  the  application  of  phosphatic 
manures  largely  increases  the  weight  of  the  tubers,  and 
raises  the  proportion  of  the  active  principle. 

The  question  of  manuring  is  one  of  great  importance  in 
cultivating  plants  for  the  purpose  of  increasing  their  active 
principles.  It  has  been  proved  over  and  over  again  in 
cinchona  culture,  thai  oil  and  phosphatic  manures 

increase  the  amount  of  alkaloid-  in  the  bark;  in  the  same 
■  potash  i-  good  for  tobacco  crops  :  magnesia  and  lime 
rhe  sugar  cane.     There  is   no   doubt  that  better  results 


would  be  obtained  in  growing  medicinal  plants  if  attention, 
were  directed  to  a  proper  system  of  applying  suitable 
fertilising  agents  to  the  crops. — A.  C.  W. 

Strophanthus  Hispidus,  Oil  of  the   Seeds  of .     A.  Mjoen, 
Arch,  der  Pharm.  234,  283. 

Tins  oil,  of  a  strong  green  colour,  has  the  density 
0-928  ;  it  gives  on  saponification  : — formic,  acetic,  palmitic, 
and  oleic  acids,  and  glycerin. — A.  C.  W. 


^fU)    3$00rtS. 


Tables  for  the  Quantitative  Estimation  of  the 
Sugars.  With  Explanatory  Notes.  By  Dr.  Ernst- 
Weix.  Translated,  with  Additions,  by  William 
Frew,  Ph.D.  E.  and  F.  N.  Spon,  London.  8pon  and 
Chaiuherlain,  New  York.     1896.     Price  6*. 

8vo  volume,  containing  preface  to  this,  the  English 
edition,  table  of  contents,  and  text  filling  128  pages.  There 
is  a  frontispiece  representing  a  Soxhlet  tube  (filled)  drawn- 
to  scale.  The  little  work  contains  the  following  items  : — 
Description  of  Method  for  the  Estimation  of  Sugars. 
Note  on  Alternative  Method,  and  Preparation  of  Solutions. 
The  tables  have  reference  to  the  following  subjects: — 
I.  Estimation  of  Dextrose.  II.  Of  Maltose.  III.  Of  Milk 
Sugar;  and  IV.  Of  Invert  Sugar  (Meissl).  V,  VI., 
and  VII.  Estimation  of  Invert  Sugar  in  presence  of  Cane 
Sugar  (Meissl).  VIII.  Estimation  of  Invert  Sugar  in. 
Beet  Sugar  (Herzfeld).  IX.  Estimation  of  Invert  Sugar 
(Lehmann).  X.  Of  Levulose ;  and,  XI.  Of  Starch. 
XII.  Volumetric  Estimation  of  Dextrose  ( Iteischauer')  ; 
and  XIII.  Of  Maltose  (Pcisc/iaiier). 

Lubricating  Oils,  Fats,  and  Greases  :  Their  Origin, 
Preparation,  Properties,  Uses,  and  Analysis.  By  George 
H.  Hurst.  Scott,  Greenwood,  and  Co.,  Ludgate  Hill, 
London.     1896.     Price  10s.  6rf. 

8vo  volume,  containing  frontispiece,  preface,  table  of 
contents,  and  subject-matter  filling  301  pages,  four  pages 
of  tables,  and  an  alphabetical  index.  The  work  is  illus- 
trated with  65  wood-cut  illustrations. 

The  text  is  divided  into  eight  chapters,  devoted  as 
follows  :  — 

I.  Introductory,  Oils  and  Fats.  Fatty  Oils,  Hydrocarbon 
Oils,  Uses  of  Oils.  II.  Hydrocarbon  Oils.  III.  Scotch 
Shale  Oils.  IV.  Petroleum.  V.  Vegetable  and  Animal 
Oils.  VI.  Testing  and  Adulteration  of  Oils.  VII.  Lubri- 
cating Greases.     VIII.  Lubrication. 

Crane  Report* 

PRIZES. 

Dr.  Nobel's  Bequest  to  Science. 

The  Paris  Figaro  of  the  7th  January  1897  states  that 
the  only  valid  will  is  that  written  and  signed  in  Paris  by 
Mr.  Nobel  on  the  27th  November  1895  in  the  presence  of 
four  of  his  co-patriots,  and  opened  at  Stockholm  on  the 
30th  December  last,  which,  in  addition  to  legacies  to 
about  20  of  his  relatives,  friends,  and  servants,  contains  the- 
following  provisions  :  — 

"  All  the  remainder  of  my  realisable  fortune  shall  be 
disposed  of  as  follows  : — 

"  The  capital  realised  and  invested  in  safe  securities  by 
the  liquidators  was  constituted,  of  which  the  interest  shall 
be  annually  distributed  to  those  who,  during  the  past  year, 
shall  have  rendered  the  most  eminent  services  to  humanity. 
The  interest  shall  be  divided  into  five  equal  parts,  and  shall 
be  distributed :  — 

"  The  first  to  the  one  who  in  the  domain  of  physics  shall 
have  made  the  most  important  discovery  or  improvement : 

"  The  second  to  the  one  who  in  the  domain  of  chemistry 
shall  have  made  the  most  important  discovery  or  improve- 
ment ; 

"The  third  to  the  one  who  will  have  made  the  most 
important  discovery  in  the  domain  of  physiology  and 
medicine : 
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"The  fourth  to  the  one  who  in  the  domain  of  literature 
•rill  have  produced  the  work  highest  in  the  ideal  sense 

'•  rhe  fifth  for  the  our   It  lu>  shall  have  acted  most  and 
best  for  the  fraternity  of    nations,  for   the  suppression   or 
landing  armies,   and    the   constitution   and 
igation  of  peace  congress*  s. 
"The  first  two  prises  (physies  and  chemistry)  - 1 1 n J 1  be 
kided  by  the  Academy  of  8ciences  of  Sweden,  that  tor 
ology  and  medicine  bj  the  Corolin  Institute  of  Stock- 
in,  and  the  literary  prize  by  the  Swedish  Academy  ;  and 
i   the  propagation  of  peace  by  a  commission  of  five 
members  elected  by  the  Norwegian  Diet  '.storthing). 
"It  is  my  express  wish  that  in  distributing  these  prizes 
infideration  of  nationality  shall  prevail,  bo  that  I"'  who 
ll  in  »t  worthy  of  it  shall  receive  the  reward  whether  he  be 
linavian  or  not." 


TARIfE  CHANGES  AND  CUSTOMS 
REGULATIONS. 

(From  the  Board  of  Trade  Journal.) 

N'l-  l  m  i;i  i\n-    -GllANA. 

Regulation*  as  to  Methylated  Spirits  of  Local 
Manufacture. 

A  report  has  been  received  from  11. M.  Consul  at  l'ara- 
uiaribo,  stating  that  owing  to  the  practice  amongst  the 
natives  of  using  methylated  spirits  of  local  manufacture 
as  stimulants,  the  mixture  of  a  mineral  methylic  alcohol 
with  the  methylated  spirits  manufactured  there  has  now 
compulsory.  The  authorised  metbylators — methylic 
alcohol  and  benzine — are  now  exempt  from  import  and 
dut)'. 

GENERAL   TRADE  NOTES. 
Acetylene  Regulations  in  I'^ris. 
J.  Gas  Lighting,  Dec.  22,  lS'.iG.  68,  1230. 
According  to  some  provisional  regulations  lately  issued 
by  the  Prefect  of  l'olicc  in  Paris,  manufactories  of  carbide 
of   calcium   and   of    acetylene   compressed   to    more    than 
I      atmospheres,  or  liquefied,  are  to  be  placed  in  the  first 
class  of  dangerous  buildings.     Manufactories  of  acetylene 
gas  not  compressed,  or  compressed  to  less  than   Ik  atmo- 
spheres, if  for  public  use,  are  to  be  in  the  first  class";  if  for 
private  use,  in  the  third 

Alcohol  in  Canada. 

Chem.  and  Druggist,  Jan.  2,  15'.);,  6. 

Canadian  alcohol  costs  about  1  - 1 .",  tola,  per  gall.  The 
same  stuff  can  be  obtained  in  the  United  States  at  35  tents 
a  gall.  The  reason  for  the  higher  price  of  the  Canadian 
spirit  is  that  the  excise  duty  is  2-80^  dols.  per  gallon,  and 
the  import  duty  3' 71]  dols.  The  drug  trade  of  Canada 
(we  learn  from  the  Canadian  Druggist)  do  not  like  this, 
and  have  appealed  to  the  Tariff  Commissioners  to  adjust 
the  matter,  thinking  that  20  per  cent,  ad  cat.  duty  instead 
of  250  per  cent,  is  quite  enough  protection. 

Aluminium  as  a  Conductor  of  Electricity. 
Eng.  and  Mining  J.,  Dec.  19,  1896,  581. 
The  new  plant  of  the  Pittsburg  Keduclion  Compauv,  at 
Niagara  Falls,  known  as  the  "  Lower  Works,"  located  on 

the  high  bank  of  the  river  below  the  Falls,  has  been  started. 
The  Pittsburg  Keduction  Company  resolved  to  use  alu- 
mininm  rods  or  cables  instead  of  copper  for  conducting 
the  current  from  the  generators  in  the  power-house  down 
in  the  gorge,  some  200  ft.  below,  to  the  plant  on  the  top 
of  the  bank.  These  rods  are  each  §  in.  in  diameter  and 
350  ft.  long  from  the  generators  to  the  main  line  in  the 
furnace  room.  These  main  line  conductors,  which  traverse 
the  pot  room,  are  from  12  to  16  ins.  wide  and  1  in.  thick, 
and  are  also  of  aluminium. 


A  Chewoai    I'i.im    ii-  Niagara. 
Eng.  and  Mining  ./.,  //..-.  19,  1896,  581. 
I'll.'   new  plant  of   the  Matbieson    Alkali  Company,  to  be 
■  •[   at  Niagara  Falls,  will   consist    of  several    buildings 
covering  2  acres,     The  lirst   section  ia  tube  completed  by 
January    15th,    1897.      The    company    which,   as   is  well 
known,  manufactures  caustic  soda  by  the  Castner  pro. 

will  employ  150  men  and  use  2,000  e.h.p.  at  its  new  work-. 
It  already  has  large  plants  in  England  and  at  Saltville,  in 
Virginia.  At  the  latter  plant  no  water  power  is  available. 
A  very  complete  electric  plant  for  the  chemical  process 
and  for  lighting  is  installed,  Westinghouse  apparatus  being 
used 

iiu   li  i  -i:  mi   (in  Mi'  ll  lNnt  stkv  i\   Russia. 
Chem.  and  Druggist,  Jan.  9,  1897,  56. 

Some  time  ago  the  Russian  Ministry  of  Finance  had 
under  consideration  a  project  for  reducing  or  abolishing  the 
duties  on  all  drugs  and  pharmaceutical  preparations  that 
are  not,  or  cannot  conveniently  be,  produced  in  Russia. 
This  scheme,  if  carried  into  effect,  would  give  a  much- 
needed  stimulus  to  our  export  trade  with  that  empire, 
which,  so  far  as  drugs  and  chemicals  are  concerned,  has 
long  been  languishing.  Some  portion  of  the  export  trade 
in  crude  drugs  formerly  done  between  Britain  and  Russia 
has  been  transferred  to  continental  ports,  another  to  the 
countries  of  production  themselves.  Heavy  chemicals, 
such  as  bleaching-powder  and  other  alkalies,  for  which 
Russia  used  to  be  one  of  our  best  customers,  are  now  made 
in  that  country  itself,  to  an  ever-increasing  extent.  The 
result  is  seen  in  our  Board  of  Trade  statistics  of  alkali 
exports  to  Russia,  which  show  dwindling  figures  year  by 
year. 

In  Germany,  the  importance  of  Russia  as  a  buying 
market  is  quit,-  appreciated.  The  tariff  war  of  1892-9:i 
seriously  dislocated  the  business  relations  between  the  two 
countries,  but  siuce  the  conclusion  of  the  new  Russo- 
German  commercial  treaty,  Geruiau  exports  to  Russia 
have  reached  a  higher  figure  than  ever  before.  The  value 
of  goods  sent  from  Germany  to  Russia,  converted  into 
millions  of  pounds,  was : — 


1889. 

1890. 

1891. 

1892. 

1893. 

1894 

1895. 

8-70 

£ 

■xv, 

£ 

7-27 

£ 
6-40 

£ 

C-7s 

£ 
8-53    | 

£ 
10-311 

But  there  is  every  reason  to  believe  that,  for  several  vears 
to  come,  Russian  commercial  policy  will,  so  far  as  the 
existing  treaties  of  commerce  permit  it,  tend  towards 
increased  rather  than  relaxed  protection,  and  in  this  antici- 
pation foreign  capitalists  have,  for  some  time,  shown  a 
growing  inclination  to  establish  factories  in  Russia.  Here 
again,  though  there  are  many  British  traders,  technical 
managers,  and  foremen  in  Russia,  the  German  element 
predominates.  Many  years  may  elapse  before  Russia  can 
become  a  leading  manufacturing  country,  but  her  growth 
towards  industrialism  has  recently  been  shown  in  a  re- 
markable manner  at  the  "  All-Russian "  Exhibition  in 
Nijni-Novgorod. 

This  National  Exhibition,  the  fifteenth  of  its  kind,  was 
patronised  by  the  Russian  Government  and  generallv 
supported  by  the  manufacturers.  It  has  attracted  little 
attention  abroad,  but  Pharmacist  L.  J.  Volpian,  of  St. 
Petersburg,  gives  an  account  of  the  chemical  part  of  it  in 
the  Pharm.  Zeitschrift  fiir  Russland,  which  reveals  the 
extraordinary  advance  of  Russian  chemical  industry.  The 
imports  of  nitric  and  hydrochloric  acid  into  Russia  have 
fallen  from  19,000  in  1885  to  313  tons  in  1894  ;  in  other 
words,  the  empire  is  now  practically  independent  of  the 
foreigner  for  its  supply  of  two  of  the  principal  bases  of 
chemical  industry.  As  for  that  still  more  important  article, 
sulphuric  acid,  Russia  makes  all  she  requires.  Xo  fewer 
than  15  sulphuric  acid  factories  were  represented  at  Nijni- 
Novgorod.  As  with  the  acids,  so  it  is  with  the  closely- 
allied  alkali  industry.  This  branch  of  manufacture  struck 
root  in  Russia  all  the  quicker,  because  there  were  no  old- 
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established  interests  with  antiquated  processes  to  be  got  rid 

of.  The  seini-foreign  manufacturers  who  established  the 
soda  industry  in  Russia,  the  firm  of  Liuhimov-Solvay, 
maintain  two  enormous  factories  in  the  Governments  of 
Perm  aiul  Ekaterinoslav.  Two  years  ago  these  works 
produced  45,406  out  of  the  64,450  tons  of  soda  crystals 
consumed  in  the  empire.  Soda-ash  and  caustic  soda 
industries  have  also  been  successfully  established.  The 
caustic  soda  works  are  mostly  situated  in  the  neighbourhood 
of  Baku,  where  the  product  is  used  in  the  refining  of 
petroleum  derivatives,  and  where  the  abundance  of  raw 
material  (Mirabolith)  enables  the  makers  to  turn  it  out 
cheaply  by  the  Leblanc  process.  Along  with  the  sulphuric 
acid  industry  there-  has  sprung  up  in  Russia  an  important 
manufacture  of  chromate  salts,  vitriol,  phosphates,  lead, 
zinc,  tin,  strontium,  and  copper  salts,  mineral  dyes.  &C.,  all 
of  which  find  employment  in  the  textile,  pottery,  and  other 
young  industries.  Platinum  is  almost  a  Russian  monopoly, 
and  no  one  will  grudge  Russia  the  new  industry  of  the 
manufacture  of  platinum  apparatus  represented  at  her  last 
National  Exhibition. 

In  the  manufacture  of  organic  chemicals,  and  especially 
in  that  of  pharmaceutical  preparations,  Russia  is  still 
dependent  upon  the  foreigner  for  nine-tenths  of  her  require- 
ments, although  the  proportion  grows  less  year  by  year. 
But  since  the  "All-Russian  Exhibition  of  1882,  two  refineries 
of  boracie  acid  have  been  established.  Chloroform,  sul- 
phuric ether,  tannin,  collodion,  chloral  hydrate,  and  tartrate 
of  antimony  are  also  made  iu  the  country,  though  not  in 
sufficient  quantity  to  cover  the  requirements.  And  tartaric 
acid  making  has  been  commenced.  It  is  said  that  the 
argol  from  the  Russian  wine-growing  districts  se.ves  for 
raw  material,  but  the  quality  is  confessedly  poor,  10  per 
cent,  of  "tartaric  acid" — or,  say,  about  13  per  cent,  of 
bitartrate  of  potash — being  the  average  yield.  We  wonder 
that  it  pays  for  working. 

In  medicinal  plant  growing,  the  progress  of  Russia  is 
very  great.  Six  castor-oil  factories,  all  working  from 
Ku<sian-grown  seed,  were  represented  at  Nijni-Novgorod. 
Castor-seed  growing,  like  other  new  agricultural  pursuits. 
is  assi>ted  by  the  Government.  An  essential  oil  industry 
is  also  springing  up,  principally  in  the  southern  provinces. 
But,  with  few  exceptions,  it  is  carried  on  in  a  primitive 
fashion,  and  yields  wretched  products.     Oils  of  peppermint, 


wormwood,  caraway,  fennel,  anise,  and  pine-needles  are 
manufactured,  but  only  the  pine-needle  oil  is  really  good. 
The  industry,  however,  faulty  though  it  be,  is  making  its 
influence  felt  upon  the  seed-market,  for  the  exportation  of 
essential  oil  seeds  for  distillation  in  Britain,  Germany,  and 
elsewhere  has  lately  received  a  noticeable  check. 

Russian  wool-fat  and  petroleum  jelly  are  poor  iu  quality. 
Benzine-distilling,  on  the  other  hand,  is  a  flourishing 
business.  This  is  not  surprising  in  a  country  which,  within 
the  past  15  years,  has  developed  the  second  largest  petro- 
leum industry  in  the  world.  From  31,500  galls,  in  1882,  the 
Russian  benzine  output  had  risen  to  nearly  1,570,000  galls. 
in  1894.  The  firm  of  Nobel  owns  1 88  miles  of  petroleum 
pipe  lines,  and  1,157  tank-waggons  for  the  conveyance  of 
its  products  by  rail. 

The  industry  of  the  dry  distillation  of  wood  in  Russia  is 
only  just  beginning.  In  Northern  Russia,  away  from  the 
railways,  there  are  still  many  thousands  of  square  miles  under 
wood,  and  a  smaller  area  covers  portions  of  the  Caucasus.  Yet 
up  to  the  present  only  |  per  cent,  of  all  the  rosin,  and  but  a 
slightly  larger  proportion  of  the  turpentine,  used  in  Russia 
has  been  of  Russian  manufacture.  It  has  generally  been 
assumed  that  the  Russian  fir  (Pinus  sylvestris)  could  not 
be  made  to  yield  turpentine  and  rosin  of  equal  quality  cr 
abundance  to  the  French  or  American  pines.  The  Russian 
Government  gave  Prof .  Flaziwski,  of  Kasan,  a  slice  of  Crown 
forest  to  experiment  on.  and  he  reports  that  Russian  tur- 
pentine, if  collected  by  the  French  process,  does  not  differ, 
chemically  or  physically,  from  the  French,  except  that  it  is 
dextro-rotatory-  to  the  same  degree  that  the  French  is  levo- 
rotatory.  Moreover,  the  Professor  has  obtained  a  balsam 
from  Abies  Sibirica  that  will  advantageously  replace  Canada 
balsam  for  technical  and  microscopic  purposes.  The  day  of 
the  chemical  exploitation  of  these  forests  is  therefore  dawn- 
ing, and  within  a  few  years  Russia  may  export,  instead  of 
buy  from  abroad,  acetic  acid,  wood-naphtha,  acetone,  wood- 
vinegar,  and  acetate  of  lime. 

The  value  of  the  output  of  chemicals  of  all  kinds  iu 
Russia,  according  to  the  statistics  of  the  Ministry  of  Trade 
and  Industrv  (which  need  not  be  implicitly  believed),  was 
15,437,000  r.  in  1880,  and  29,822,000  r.  in  1890.  The 
importation  of  chemical  products  into  the  country  has 
declined  from  19,262,000  r.'s  worth  in  1880  to  14,402,000 
r.'s  worth  in  1890. 


Nitrate  op  Soda. 
Shipments,  Consumption,  Stocks,  and  Prices,  from  1S89  to  1896. 


1889.   1S90.   1891.  i  1892. 


1S93.         lSli-t.        1895. 


Tons.      Tons.      Tons. 
Shipments  from  South  American  ports  to  all  parts  for  the  six  months     573.O00J  698,000  494,000 
ending  31st  b.-o-mber. 

Do.  for  the  12  months  ending  31st  December  930,nrio  l.02s,"i>o  75:'."»0 

Afloat  for  Europe  on  31st  December 380,000     511,000  321,000 

Stocks  in  United  Kingdom  ports:  — 


Tons.      Tons. 
373,000    550,000 


1892.      1893. 


l-'l.         IV'.-,. 


1S96. 


Tons.  Tons.  Tons.  Tons.    Tons.    Tons. 

Liverpool.     11,000  10,000  7,000  9.000      2.000      4,250 

London...      4.1""  :;.•_'.-"  5,90  l.oou 

Outputs.      lUtW  1",75"  12,1  12,050 


Tons.  Tons.  }-30,"0o      21,""" 

8,000  10,500 

2,100  2.250 

11,400  11,300 


■j:;."0" 


n  Continental  ports  ..n  .list  December 

imption    in  United  Kingdom  for  the  six  months  ending   31st 
iiber. 

Do.  in  Continent  for  the  six  months  ending  31>t  December 

i  Kingdom  [or  the  12  months  ending  31st  Di 
Do.  in  Continent  „  „ 

Do.  in  United  £ 

Do.  in  the  1!  „  \\ 

Visible  supply  on    31st  December  (including  the  quantity  afloat  for 
Europe  and  Stocks  in  United  Kingdom  and  Contmn.t  . ' 

perCwt.     s*.  iy.   7s.  7 W.   9s.  1W, 


Tons.      Tons. 
623,000    733,000 


Tons. 
600,000 


7S4.000    939.000    1,073,000 1,21S,000 1,068,000 
215,000    358,000  :    393,000    506,000,    347,000 


20,000 


24,000 


16".! 172.000    191,000     1S5.0O0      92,900      101,700    131,5' " 

32,000      28,01X1     30,000      33,000      29,000       29,600      80,500'      24,000 


205,000  171,000  153,000 

105,000    119, 1  120,000 

364,000  666,000  703,000 

80,000  104,000  100,000 

749,000  889,000  923,000 

570, 710,000  535,000 


192,000  231,000  216,500     230,500     195,000 

117,000  100,000  114,500    117,5"0      105,000 

685,000  632,000  749,500    789,500     805.000 

100.000  104,000  100,000    110,000     115,000 

902,000  886,000  96400011,017,0001,026,000 

420,000  460,000  512,000    662,000     695,000 

9s.  l\d.       9s.  Ss.10id.l7s.7W-W.10iA 


—  YV.    Mo.NTGOMERY   &   CO.'S   ClKCULAK, 
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U.NITH1I  Status   Minikw     VM.    Ml  111.    Pboductioh    IN    189*/. 
Engineering  un<l  Mining  Journal,  Juxuanj  2,  18'J7,  :i. 


:> 
10 

11 

is 

u 

15 

l.i 
17 

19 

21 
22 

24 
25 

26 

27 
28 
29 
30 
SI 

33 
34 
35 

Sti 
37 
38 

39 
40 
11 
12 
43 
n 
46 
M 

i; 

48 
49 
50 
51 
52 
53 
54 
45 

59  ' 
60 

a 

as 

<u 

65 


AbPAMV 

r<>ruudiim  and  emery 

Garnet 

Lndatonoa 

Millstones 

Tripoli  and  infusorial  earth 

Whetstones 

Alum 

Antimony  or* 

-  and  Tali — 

-stos 

Fibrous  tali* 

Talc  and  *  apal    :.• 

di 

Asphallic  I  

Bituminous  rock 

Bituminous  sandstone 

Barytos 

lite 

Borax 

Bromine 

Cement,  natural  hydraulic  . . . 
Cement.  Portland 

refractor;  

kaolin 

anthracite 

Coal,  bituminous 



Cobalt  oxide 

Copperas 

Copper  sulphate 

Chrome  ore 

Feldspar  

Fluorspar 

Graphite 

Graphite,  amorphous 

nun 

Iron  ore 

Lime 

Ma$mesite 

Hanajanese  ore 

^1      i,  irround 

Mica,  sheet 

Mineral  wool 

Monazite 

Natural  sras 

Paints,  mineral 

Paints,  vermilion 

Paints,  white  lead 

Paints,  line  oxide 

Petroleum  (crude] 

I'll.  .sphate  rock 

Marls 

Precious  stones 

Pyrites 

vaporated 

Salt,  rook 

Silica,  sand  and  quartz 

Slate,  rootinu 

manufactures 

Soda,  natural  . 

manufactured 

stone.  Limestone  tilux) 

Stone,  marble 

onyx 

Other  buildine  stones 

Sulphur 

Estimated  product  unspecified 


1.788 
1309 


1..V22 
1 ,  189 


32-70 
87,905 


1..  T. 

Bbls.,» 
sii.  T. 


Lbs, 
Sh.  T. 

I  bs. 
L.  T. 

SIi.'t. 

Lbs. 

Sh.  T. 

I..  T. 

ci.u.. 

I..  T. 
Lbs. 

Sli.'T. 

Lbs. 
Sh'.'T. 


Hi. i>.  ' 
L.  T. 


L.  T. 
Bbls.e 

L.T. 

Squares 

Sq.  ft. 

Sh.T 

M.  I  . 

Sh.  T. 

Cu.  ft. 


L.  T. 


Total  non-metals. 


1.010 

916 

11,400 

11-35 

71'1 

696 

18370 

66300 

60,316 

11113 

.-,11,1  UK) 

482260 

17,129 

381353 

21-00 

7,219 

li.990 

i  woo 

12,970 

300,000 

23  13 

4300 

700 

4,37 1 
680 

3,500 

S9,707 

143,451! 

3-61 

17,000 

1  ."..422 

68300 

■• 

20.486 

I -.1171 

99,020 

5-39 

Is. 

1.1.329 

86,543 

11.11.-. 

ii.:;;  i 

4-1HI 

15.IHKI 

16340 

13306356 

6,126 

742360 

121(19 

15,181,890 

102362 

573-83 

550,286 

113...74 

7,694.053 

1,047,006 

1397  ---. 

l/SO 

6,728,103 

3,629,666 

135379 

1,430,089 

10-5.3 

1,684361 

1,790  772 

33O1350 

4,51.0,000 

1  -.■;.-, 

3,760,000 

28,036 

268,431 

9  22 

29,066 

28342 

219,732 

5836238 

52,905,538 

1-69 

51380328 

Kl.79l.21s 

7:>.  i 

*1S7.: 

126,627,141 

125344,248 

l-oo 

1  11,720,099 

12s.0.1s.l74 

127348389 

• 

9,006,090 

15358,935 

1-69 

li  1,372  ..12  4 

9,410,044 

15,97 

8,400 

3 

s  S40 

-sso   o.l 

12,826 

.1 

16372 

14,118 

12,805 

69,846 

5- Hi 

11,108 

10,796 

53.112 

15 ,IMK| 

20,412 

1,350,000 

66-13 

45.000.fH  10 

2/..412 

1.350.IHHI 

1,450 

l.47:i 

111,795 

11-39 

323 

3370 

22,195 

22350 

104,082 

4-.i7 

19323 

2.1.241 

1...HI 

- 

3K,44n 

10-01 

• 

IT- 

17340 

9-9.-, 

450,000 

20350 

1,100 

998 

WOO 

.'I'll" 

574 

557 

3,850 

296372 

270,801 

1'7 1.2 19 

S-60 

2*8,869 

241300 

;.:  9 

17,221,200 

29,662300 

172 

17300300 

70372.000 

32300300 

160,000,000 

5, 44.1.1  Hi 

30, .90.1 

.".-.ill 

6,443,164 

30.000.000 

2.200 

1,995 

14,700 

7-39 

2,067 

1  l.ss.i 

15,121 

92.044 

6-12 

7,419 

69,585 

750,000 

340 

31366 

94-00 

772,000 

33,3132 

.■>,2i«. 

3 

6,400 

213300 

3,000  | 

3,150 

•:.742 

6.115 

69,481 

11-30 

7,659 

7,441 

82314 

1300300 

114,000 
12,000,000 

132-40 

•• 

•• 

10,1  W" 

- 

0  084 

42.7.U 

1.0Si;.7ii7 

2540 

75,219 

73,112 

1,070,556 

Us 

1m7 

U8J90 

1105-00 

96 

93 

94,1177 

■ 

9,061,965 

104-00 

89,313 

737* 

20.498 

13883O0 

77-43 

16,799 

15339 

50,652,025 

6,420.742 

42347,701 

6-GO 

46,795,760 

5,731.920 

42,116,184 

831,499 

8*4302 

2,577,643 

S-011 

S12.71S  1 

317.721 

1,049,655 

217,700 

221,  183 

250.000 

2-67 

155,000 

157,480 

llS.jOO 
o.«I..H»l 

81.000 

353,160 

4-29 

73,822  ' 

75,003 

186,698 

12,521.49- 

1.539.17s 

.-..S44348 

3-78 

10,958,751 

1,391,3*9 

5,432.1".-. 

1,367,638 

173,662 

518,740 

2-99 

1,157,000 

146398 

138,840 

523340 

.i32.ll  IS 

553,128 

1-04 

634,355 

S+4.504 

992,676 

•;4.-..:wi 

2,062,239 

10-83 

537,063 

179,021 

1,726,790 

786399 

11,170 

369,062 

33-00 

2367,424 

7368 

285303 

1,900 

1.721 

47.500 

27-5ii 

167,080 

3341,000 

23-00 

1 

3.500,000 

3390300 

3.114.240 

2,542,509 

0-74 

I  300,000 

(1942333 

5tW,593 

t.086361 

7-18 

6,116,847 

2,729,727 

800 

66 

10.750 

163-00 

500 

5,000 

. . 

33300, 

39,001 

1,650 

1,676 

126,960 
5,000,000 

15  75 

1,500  J 

5,000,000 

4373S3364 

—  _ 

410.999.9S7 

1                                       1 

iJm'lS1!™1301  300,Ibs-  W  ^°  "S-.    W2J)01bs-     W)  42  galls,     f»  280  lbs.     (//Trovozs.    (g)  Flasks  of  76i  lbs      (*)  Bituminous  coal 
(jfavfl^rrams?  '""'''  an*"*'t«  Production  is  the   total  for  Pennsylvania,  Arkansas,  and  Colorado. 


(0  Estimated. 


id  Wax""0118 :  S1''  T"  Sh0rt  '0nS  (2''""' 1,JS-'  :  L-  T-  l0Dg  {0n*  ("1"  lb:>-'  ;  M'  T-  u,e,ric  ll>ns  li-">»'6  lbs-)  i  Squares  (100  sq.  ft.,  lapped. 


and  laid). 
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United  States  Mine  mi.  and  Metal  Production  in  1896— continued. 


1895. 


1S96. 


Products. 


Quantity. 


Custom- 
ary 
Meas- 
ures.      Customary       Metric 
Measures.         Tons. 


Value  at  Place  ot 
Production. 


Quantity. 


Totals. 


PerM.    Customary 
Ton.      Measures. 


Metric 
Tons. 


Value  at  Place  of 
Production. 


Totals. 


Per  M. 

Tons. 


eg 

T" 

:i 
72 

■ 
n 

7.". 


Mm  i 

Aluminium Lbs. 

Antimony 5b.  I. 

Copper Lbs. 

Gold 

Iron,  pic L-  *  • 

Lead,  value  at  New  York on-  I. 

Platinum OzS.> 

Quicksilver flks.ff 

commercial  value ivzsiT 

alter So.  T. 

Total  metals 

Grand  total 


900.000 
433 

2,205,012 

9,446308 

156354 

150 

33.978 

46,331,235 

S1.S5S 


175, 

,,70, 

9,597 

142 

"l 

jl.441. 

74, 


495. 

68, 

37.94  4, 

46,830, 

108,632 

10,132, 

2, 

1,313 

30,254 

5,942, 


1213-23 
175-28 
210-7H 
;G64-60 
10-77 
71-20 

1114 -no 
20-99 
80-01 


240,617,370 


67S,(lliO,734 


1,300,000 

5% 

153.s21.(iui 

2,757,620 

S.7OS.S09 

175,717 

150 

33.012 

45,465,173 

77,084 


579 

85,773 

.8,909,000 

159,410 


1,414,148 
74.925 


520,000 

83,440 

48,786,080 

57,000,000 

87,688,680 

10,472,738 

2,25(1 

1,222.441 

30,461,665 

6,074,219 


242,311,481  I 


(/)  Troy  oss. 
BOARD  OF  TRADE  RETURNS 


(ff)  Flasks  of  76Hbs. 


(j)  Kilograms. 


Imports  of  Oils  for  Year  ending  31st  December. 


18,656,042 

6,558.813 
8.111.850 
44,021,597 

£ 

20,464,786 

6,784,845 

8, 146,709 

Raw   materials  for  non-tejtile  in- 
dustries. 

47.240,153 

Total  value  of  all  imports 

416,6S9,658 

441,807335 

Summary  of 

Exports. 

Year  ending  December  31st. 

Articles. 

1895. 

1890. 

Metals  (other  than  machinery)  .... 

£ 

28,886,519 

8,588,831 

31387,408 

£ 

33,572,894 
8.243,601 

33,683,916 

225,890,016 

239322,209 

Articles. 

Quantities. 

Values. 

1895. 

1896. 

1895. 

1896. 

Palm Cwt. 

Seed Tons 

Turpentine Cwt. 

Other  articles  ..  Value  £ 

285,016 
14.834 
1,262,933 
177,146,618 
36,031 
24,597 
503,683 

219,204 

18.S50 

1,146,391 

189,653,941 

33,424 

21,961 

498,791 

•• 

£                £ 

321,550  ,      249,633 
522,811         612,876 
1320,690     1,204,679 
3368,904     3,722,056 
721,807  1     691,021 
406,418        366,279 
520,065  '      490.381 
929,575     1,109,784 

8,111,850  1  8,446,709 

Total  value  of  oils. . . 

•• 

.. 

Imports  of   Raw  Materials   for   Non  -  Textile 
Industries  for  Year  ending  31st  December. 


Imports  of  Metals  for  Year  ending 
31st  December. 


Articles. 

Quantities. 

Values. 

1895. 

1896. 

1895. 

1896. 

Copper:— 

Iron:— 

Ore , 

Bolt,  bar,  &c.  ... 
Steel,  unwroognt..     „ 

Lead,  pig  and  sheet      „ 

Quicksilver Lb. 

Tin (wt. 

Other  articles  . ..Value £ 

99,757 

91.267 
K3S8 

10.862 

162521 

582,463 

3,724,053 

62325 

1        •■ 

!    . 

95        574,503 
90,799     -  i 
61,169     1,831,800 

-.117  (76     2,977,952 

71,058       519,534 

17.191           95,003 

167394     1,654,073 

46       987,165 

1,716,111 
767/193     2,1 
76,61  1 

2,107,212 

£ 
666,791 

-.'  882  153 

3,761,722 
570,413 
158,1 16 

1,853,468 
999,793 
327.729 
296  736 

2,289,688 

1,215,013 

Total  value  of  metals 

•• 

•• 

18,656,042 

20,404,786 

Bark,  Peruvian  ..   Cwt. 

Bristles Lb. 

Caoutchouc Cwt. 

Gum:— 

Arabic 

Lac,  Ac „ 

Gutta-percha ....        „ 

Hides,  raw  :— 

Dry , 

Wet 

Ivory , 

Manure  :— 

Guano Tons 

Bones „ 

Nitrate  of  soda 

Phosphate  of  lime       „ 

Paraffin Cwt. 

Linen  rags Tons 

Esparto „ 

Pulp  of  wood  ....        „ 

Rosin Cwt. 

Tallow  and  stearin 

Tar Barrels 

Wood  :— 

Hewn Loads 

Sawn 

Staves 

Mahogany Tons 

Other  articles. . .  .Value  £ 

Total  value 


32,206  35,291 

3,964,750     4,056,279 
341,553  ,      431,161 


£  £ 

58,804  i        61,578 

556,204  i      555,888 

3,760,178  4,993,186 


68,351  j  80,506        169,282  I  195,752 

114,122  !  157.352  |      629,459  I  776,117 

48,077  ,  43,805         389,258  401,490 

491,547  369.063  |  1,153,757  I  905,427 

771.133  604,728  j  1.650.369  ,  1,319,501 

10,911  10,907         467,976  !  458,961 


49,842 

74,056 

122,687 

859,659 

720,804 

25,033 

1*6,  WS 

297.095 

1,427,569 

2,175,822 

121,591 

2.260.761  ' 
5,061,986 
144,751 
31,818 


20,214  1 
66,681  I 

106.413 
291,263 
725398 
21,055 
187,279  ' 
32s,nso 
1,655,374 
2,049,719 
115,959 


392,309 
320,051 
988,897 
6:13,314 
765,790 
229,645 
791,236 

1,574,302 
346,798 

2,575.071 
85,865 


2.433,795     4,181,436 

6,032,222    10,695,916 

138,399        594,615 

53,772  '      270,712 

10,743,333 


11,021,597    47.210,9-10 


104,554 
251.866 
886,552 
465,931 
711,050 
206,772 
796,683 

1,684,527 
419,563 

2,178,652 
74,080 

4,889,393 

13,380,660 

655,243 

477.265 

10,440,249 


Besides  the  above,  drugs  to  the  value  of  936,106!.  were  imported,  as 
against  1,012,406'  in  1895. 
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[XFOttM    .'I     ("ill. MI.   VI-    vm>    1>YK-Illl-    FOB    Ylvl: 

IM'lNii     8I8T     l'l   '    I'MI'.IK. 


1 


Alkali Cwt. 

Hark  (tanners'.  Ac.)     „ 

Brimstone 

Chemicals Value  £ 

Cochineal Cwt 

Cutch  and  (milliner  Tous 

Aliiarm Valuoi 

Anilin  ami  other 

ln.liro Cwt. 

Nitrate  ol  potash  . 

Valonia Tons 

Oilier  articles. . .  Value  £' 

Total  value  of  eliemieals 


Quantities. 

Tall 

UN. 

1896. 

1895. 

1 -:..'.. 

£ 

£ 

184,114 

i76.ua 

11 1386 

:kio.si4 

146,491 

111.'."'.:' 

452,565 

99387 

1.276,670 

1,391,603 

5..'4'7 

■:•;.- ii 

302.218 

v:.::r, 

s.t.071 

1,533,732 

'i\i:; 

340,750 

'.'7-. 1- I 

Sj.iK).". 

395343 

319,796 

1,615,040 

1,631,061 

•    I      6,784343 


ExPOKTt   ..i     Mn  vis   lonint    ruvs'    M  v.  iiineuv)    fob 
YbAB    ENP1NO    3:st    DbCEKDEB. 


Articles, 


Quantitic 


UBS. 


Hm-s Cwt. 

Copper : — 

Unwroiurhi 

Wrought 

■fixed  metal 

Hardware Value  £ 

Implements 

Iron  and  steel . . .    Tons 

Lead „ 

Plated  wares  . . .  Value  £ 
Telegraph  wires  . 

Tin  Cwt. 

Zinc .. 

Other  article-  .     ( 

Total  value 


1895. 


107,182        110.212        118,601 


313301 


466,626 

22^,701 


l.'tHJ'lrl 

844.031 
620306 

I 


1896. 


£ 

892,040 
517,159 

2.121.2.;- 


3,552386 

41,705 

41.2*7 

168,188 

523,228 

., 

345,714 

389.705 

,. 

866396 

UMU 

12W51 

398.472 

l:>7,.--;-s 

180,901 

130385 

134,762 

"       1 

736442 

874,73s 

28386,5t0   33372394 


ihts  oi  Danoa   vm.  i  himi   vi  -  pos  Ybab 

END1M)    31-T    JlKt  EMBER. 


Quantities. 


Values. 


1-:..-.. 


Alkali Cwt. 

in*  materials    ., 
Chemical  manures    Tons 
....  Value  £ 
Other  articles...        „ 


£ 

I.S41.O70      1.557.5SS      1*42,028 
1,412300      1.188,220        500,717        406346 

3.B,li>i      1349,048      1  .- 
1,048310     ' 
3,233.222 


Total  value  . 


8,2SS3S1     8,243,001 


Exports  of  Miscellaneous  Artki.ks   for  Year 
ending  31  st  december. 


Art  ides. 


Gunpowder Lb. 

Military  stores..  Value  £ 

Candles Lb. 

Caoutchouc Value  £ 

Cement Tons 

Products  of  coal  Value  £ 

Earthenware 

■  are m 

Glass:— 

Plate Sq.Vt. 

Flint Cwt. 

Bottles , 

Other  kinds....      ,. 
Leather  s— 
Inwrought  ....       „ 

Wrought Value  £ 

Seed  oil Tons 

Floorcloth   Sq.  Yds. 

Painters'  materi  lis  Val.  £ 

Paper  Cwt. 

Bags Tons 

Soap Cwt. 


Quantities. 


Values. 


1885. 


1S96. 


1S95. 


1896. 


8.046,900 
23380,400 

395,424 


8,166,400 

23.555,100 
353363 


£ 

1-1.507 

2,074,35s 

L1903S5 

641,551 

1373,731 

1  939318 

153,015 


£ 
191,096 

1329,011 

■ 

189,032 


100,210 

224336 

1SOJ087 

13S,06S> 

49,154 

22,433.200 

23.415.4C0 

79,715 

214334  227492 

.S2  4,:«>1  370315 

170.75S  190,  160 


Total  value  . 


906342 

49,259 

"-•       - 


1.060,620 
i! 

710,651 


1.422,747 

355,912 
990311 
857,430 
1,556379 
1,436,690 
293321 
756,704 


394,504 

054,659 
1,657,808 

;-'..--". 

7+4-1- 


.    37,408  33,5-3,916 


iHontblp  patent  list, 

•  The  dates  (riven  are  the  dates  of  the  Official  Journals  in 
which  acceptances  of  the  Complete  Specifications  are  advertised. 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— PLAXT,  APPARATUS,  and  MACHINERY. 

Applications. 

28,091.  G.  Morriss.  Improvements  in  muffles  for  an- 
nealing and  like  purposes.      ]>ec.  15. 

28,718.  T.  Hennessy.  Improvements  in  and  relating  to 
gas  generators.     Complete  Specification.     Dec.  15. 

28,728.  P.  E.  Placet.  Improvements  in  the  lining  ol 
crucibles  and  furnace-.  Piled  Dec.  15.  Date  applied  for 
July  21,  1896,  being  date  of  application  in  France. 

'Js.;42.  II.  B.  Wright.  Improvements  in  mechanical 
water  purifiers.     Complete  Specification.      Dec.  15. 

28,763.  J.  V.  Johnson. — From  The  Electric  Rectifying 
and  Kenning  Co.     See  Class  XVII. 

28,893.  G.  Nayler  and  A.  Nayler.  An  improved  fire 
retort.     Dec.  16. 

29,000.  P.  J. E.  E.  Chambost.  Improvements  i'd  apparatus 
for  heating  or  evaporating  by  means  of  hydrocarbon  liquids 
of  any  density.     Dee.  17. 

29.31$.  W.  Stagg.  I..  T.  Glover,  and  J.  G.  Glover. 
Improvements  in  and  connected  wilh  pressure  or  vacuum 
gauges.     Dec.  21. 

29,377.  J.  Hill.     Improvements  in  filter  presses.     Dec.  22. 

29,491.  J.  V.  Forns.  Improvements  in  tele-thermometers. 
Complete  Specification.     Dec.  22. 

89,576.  YV.  \V.  Hughes.  Improvements  in  or  relating  to 
electric  furnaces.     Dec.  23. 

89,587.  E.  Gauhe  and  Gockel.  Improvements  in  mixing 
drums.     Complete  Specification.     Dec.  23. 

29,757.  R.  H.  Yeomans.  Improvements  in  furnaces  for 
evaporating  pans  and  other  purposes.     Dee.  2J. 

29,87$.  Starkey  Bros.,  Ltd..  and  F.  Hinchliffe.  Improve- 
ments in  the  means  or  method  for  the  consumption  of 
smoke  in  furnace-.      Dec.  29. 

29,8-4.  T.  G.  Webb.  Improvements  in  and  connected 
with  apparatus  for  concentrating  sulphuric  acid  and  other 
liquids.     Dec.  29. 

1897. 

38.  S.  A.  Everett.  Furnace  for  burning  powdered  fuel. 
Jan.  I. 

81.  YY.  Glover.  Improvements  in  apparatus  for  heating 
air  for  drying  purposes.     Jan.  1. 
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154.  S.  Shail.     An  improved  muffle  furnace.    .Tan.  4. 

189.  W.  L.  GUdcr.  Improvements  in  or  relating  to 
furnaces.     Complete  Specification.     Jan  4. 

446.  T.  Morton  ami  W.  S.  McLennan.  Improvements 
in  washing  apparatus.     Jan.  7. 

746.  C.  Gautier  anJ  X.  Wehrle.  Improvements  in 
carburet  ting  apparatus.     Complete  Specification.     Jan.  11. 

T  B.  I.ightfoot.— From  The  Gesellschaft  furLinde's 
Eisiuasehineii.  Apparatus  tor  the  production  of  ice  and  for 
cooling  liquids  by  the  expansion  of  compressed  air.  Com- 
plete Specification.     Jan.  12. 

.  T.  B.  Lightfoot.— From  The  Gesellschaft  fiirLinde's 
Fismaschinen.  Safety  and  regulating  appliance  for  appa- 
ratus for  compressing  vapours  of  ammonia  and  other 
volatile  liquids.     Complete  Specification.     Jan.  12. 

i  .  Guattari.     An  improved  condenser.     Jan.  12. 

1138.  H.  H.  Lake.— From  D.  II.  Burrell  and  E.  J. 
Burrell.  Improvements  in  centrifugal  liquid  separators. 
Complete  Specification.     Jan.  15. 

Complete  Specifications  Accepted.* 
1895. 
■_>o.77o.  \V.  Busclie.     See  Class  IX. 

1896. 
424.  G.  F.  Shcrwiu.     Appliances  for  cooling  and  heating 
air  and  liquids.     Jan.  13. 

1228.  D.M.  Hawes.     Sei   Class  XI. 

59.  J.  G.  Lorrain.     Apparatus  for  filtering  and  puri- 
fying liquids.     Jan.  13. 

4266.  H.  J.  Fraser.  Evaporative  and  other  condensers, 
evaporators,  and  the  like.     Jan.  20. 

6785.  H.  L.  Doulton.  Condensing  worms  constructed  of 
pottery.     Jan.  13. 

11.34.1.     A.    dates.       Apparatus    for     mixing    liquids. 

2:;. 
23,031.  P.   Funfak.     Vessels  for  holding   corrosive  sub-  | 
stances  or  the  like.     Jan.  13. 

JX— FUEL,  GAS,  and  LIGHT. 

Applications. 

2{L5 is.  J.  island.     Fuel  cartridges.     Dec.  14. 
28,588.  L.  Mond.     Improvements   in   or  relating  to  the 
production  of  a  mixture   of   air  and  water-vapour  for  gas 
producers.     Dec-.  1 1. 

692.  E.   Bert.      Improvements    in    the   production  of 
ozone.    Dec.  15. 

28,721.  R.  G.  Leventhorpe.  Improvements  in  the  pro- 
duction of  bvdrogen  gas  and  in  apparatus  therefor. 
Dee.  15. 

_>.7-22.  H".  R.  Bean  and H.  Ringwood.  Improvements  in 
generators  and  holders  for  acetylene  and  other  gases. 
Dec.  15. 

A.  G.  Muilh  and  A.  J.  Smith.  A  floating 
acetylene  gas  generator  tor  the  illumination  of  harbour 
works,  floating  buoys,  ponds,  rivers,  or  such  like.  Dee.  16. 
.  W.  P.  Thompson.— From  The  Continental-Gas 
Gluhlicht-Actien-Gesellschafl  "Meteor"  vormals  ICroIl, 
Berger,  and  Co.  Improvements  in  oil  burners  applicable 
for  incandescent  lighting.     Dec.  16. 

:.  J.  Edwards.  Improved  method  of  treating  the 
mantles  of  incandescent  gas  burner-  to  render  them  more 
refractory,  the  same  being  also  applicable  as  a  preservative 
of  india-rubber.     Dec 

Richard-Lagerie.     Apparatus   for   producing 
acetylene  gas.     Dec.  19. 

-  W.  P.  Thompson.— -From  L.  L.  II.  Gerard. 
Improvements  in  or  connected  with  apparatus  for  producing 
acetylene  s  19. 

29,202.  I>.  Nagy.  A  new  or  improved  process  for  making 
brown  coal  and  lignite  coke.  Complete  Specification. 
Dec.  19. 

•  flie«Note  (")  on  previous  page. 


29,246.  J.  Cole  and  J.  E.  Zealey.  Improvements  in  and 
connected  with  the  burning  of  oils  for  illuminating  and 
heating  purposes.     Dec.  21. 

29,301.  P.  de  Resener  and  II.  Lnehaire.  An  improved 
process  for  the  manufacture  and  purification  of  acetylene. 
Filed  Dec.  21.  Date  applied  for  Aug.  21,  1896,  "being 
date  of  application  in  France. 

29,320.  P.  de  Resener  and  H.  Luehaire.  Improvements 
in  apparatus  for  the  manufacture  of  acetylene.  Filed  Dec. 
21.  Date  applied  for  Aug.  21,1896,  being  date  of  appli- 
cation in  France. 

29,422.  P.  Canuell-Bnnn.  Improved  mantles  for  gas 
and  other  burners.     Dee.  22. 

29,435.  1>.  Pemherton  and  J.  Lewis.  Improvements  in 
acetylene  and  other  gas  generators.     Dec.  22. 

29,495.  C.  Guattari.  Improvements  in  acetylene  gas 
generating  apparatus.     Dec.  22. 

29,500.  E.  Quelle.  Improvements  in  apparatus  for 
generating  acetylene  gas.    Complete  Specification.    Dec.  22. 

29,554.  H.  K.  Spence,  A.  Beveridge,  W.  G.  Beveridge, 
and  S.  M.  Beveridge.  Improvements  in  acetylene  gas 
generators.     Dec.  23. 

29.596.  J.  O.  O'Brien.— From  P.  P.  H.  Mace.  Improve- 
ments in  feed  governors  for  apparatus  for  producing  acetylene 
gas.     Dec.  23. 

29.597.  A.  Bandsept.  Improvements  in  incandescent 
burners.     Dec.  23. 

29,603.  J.  Spurge.  Improvements  in  gas  -  cleansing 
apparatus.     Dec.  23. 

2H.613.  A.  Rommoser  and  A.  von  Hake.  Improvements 
in  and  relating  to  incandescent  lights.  Complete  Specifica- 
tion.    Dec.  23. 

29,736.  C.  Colas.  Improvements  in  means  for  incandes- 
cent lighting.     Complete  Specification.     Dec.  24. 

29,750.  G.  Claude  and  A.  Hess.  An  improved  method 
of  storing  acetylene  for  lighting  and  other  purposes.  Dec. 
24.  Date  applied  for  June  6,  being  date  of  application  in 
France. 

29,768.  W.H.  Dargue.  An  improved  apparatus  for  the 
production,  diving,  purifvinc,  and  storage  of  acetvlene  gas. 
Dec.  28. 

29.7S0.  A.  Doist.     A  new  incandescent  light.     Dec.  28. 

29,852.  P.  de  Resener  and  H.  Luchaire.  Improvements 
relating  to  burners  for  use  with  acetylene.  Dec.  28.  Date 
applied  for  June  30,  1896,  being  date  of  application  in 
France. 

29,858.  F.  Altmann.  Improved  method  and  apparatus  for 
burning  liquid  fuel.     Complete  Specification.     Dec.  28. 

29,863.  C.  Dellwik.  Improvements  in  the  production  of 
water-gas  and  in  apparatus  therefor.  Complete  Specifica- 
tion.    Dec.  28. 

29,966.  J.  Y.  Johnson. — From  The  Electric  Rectifying 
and  Refining  Co.  Improvements  in  and  apparatus  for 
producing  ozone.     Complete  Specification.     Dec.  29. 

29,991.  J.  H.  Dunn.  Improvements  in  the  generation  of 
gas  by  means  of  electricity  from  coal,  oil,  or  other  carboni- 
ferous matter.     Dec.  30. 

30,037.  P.  de  Resener.  An  improved  apparatus  for 
manufacturing  acetylene.     Dec.  30. 

30,134.  J.  Schumacher.  Improvements  in  apparatus  for 
use  in  generating  gas.     Complete  Specification.     Dec.  31. 

1897. 

6.  T.  J.  Meek,  H.  Davison,  and  J.  Southam.  An  im- 
provement in  ascension  pipes  used  in  the  manufacture  of 
coal-gas.     Jan.  1. 

139.  F.  Trendel  and  J.  Miicke.  Process  and  apparatus 
for  producing  acetylene  gas.  Complete  Specification.    Jan.  2. 

160.  W.  J.  Holme.  The  lime-light  incandescent  mantle. 
Jan.  4. 

187.  G.  Oppenheimer.  Improvements  in  mantles  for  use 
in  incandescent  lighting.    Jan.  4. 

262.  W.  M.  Ward.     See  Class  XVIII.  B. 
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'.".14.  0.  Kitm.  improvements  in  incandescent  gas 
burners.     J. in.  5. 

298.  O,  Hervieu  and  I..  Macke.  Improvement!  in 
apparatus  for  generating  acetylene  and  other  similar  gases. 
Jan.  5. 

J.    Zimmermanu.      Improvements    in    1 
and    apparatus   for   forming   and    burning  acetylene   and 
■hnQ  Complete  Specification.    Jan.  5. 

880.  I>.  W.  Sugg.  Improvements  in  and  relating  to 
incandescent  pa*  burners.    Jan.  .">. 

109.  A.  A.  Humphrey.  Improvements  in  the  method  of 
and  apparatus  for  burning  liquid  fuel.    Jan.  6. 

'.hi  R,  Langhans.  Improvements  in  the  manufacture 
of  incandescing  media  for  use  in  incandescent  gas  lighting. 
Jan.  7. 

:>12.  G.  Lebrun  and  F.  Cornaille.  Apparatus  for  pro- 
ducing acetylene  pis.  Filcl  Jan.  7.  Date  applied  for 
Juno  17,  1896,  being  date  of  application  in  France. 

658.    1.     I'M.-.      Improve. 1  apparatus  for  the  production 

itylene.     Jan.  9. 
885.  T.  Holliday.     Improvements  in  means  or  apparatus 
for  use   in   the    production,    storing,   and    application    of 
acetylene  gas.     Complete  Specification.    Jan.  12. 

911.   V.  Daix.      Improvements   in  or  relating  to  the   pro- 
dnetion  of  acetylene  gas.     Complete  Specification.     Jan.  18. 
-.rd  and   E.  l'cvchicrs.      Apparatus   for   the 
production  of  acetylene  gas.    Jan.  13. 

1153.  F.   II.   F.  ili-s   Essards.      \n   improved   generator 
..  ctylene   and   certain   other   gases.     Complete  Specifi- 
Jan .  15, 
119  1    B.Simon.     Improvement  in  by-product  coke  ovens. 
Jan.  16. 

1840.  F.  E.   Boss  and     \    J    Gibson.     Improvement   in 
iratus   for   the    production    of    combustible   gas    from 
towns'  refuse  and  sewage  sludge.    Jan.  16. 

Complete  Specifications  Accepted. 
1896. 
317.  G.  Love.  Apparatus  applicable  to  coke  ovens.  Jan.  6 
.     II.  C.  B.  Forester.     Manufacture  of  artificial   fuel. 
Jan. 

~4l.  G.  W.  Breffit  and  F.  G.  Treharne.     A  new  furnace 
t"..r  producing  coke,  with  or  without  suitable  apparatus 
collecting  the  by-products.     Jan.  20. 

858.  A.  Devis.  Process  and  apparatus  for  carburetting 
air.     Jan.  'J". 

W.  Kaydt.     1  Ibtaining  carbonic  acid  from  gas. 
mixtures.     Jan.  90. 

•2.  C.  G.  Lois.  Apparatus  for  use  iu  the  production 
of  acetylene  gas.     Jan.  13. 

1576.  L.  I>.  nayrouze.  Incandescent  lighting  with  an 
intimate  mixture  of  gas  and  air.      Dec.  23. 

il.  W.  H.  Wbeatley.— From   1'.   V7oernte.     Manufac- 
>f   incandescence   bodies    for    illuminating   pnrpo 
Bl. 

83.  WT.  II.  Wheatley— From  C.  Schmid.  Manufac- 
ture of  incandescence  bodies  for  illuminating  purpose-. 
Pec.  31. 

.   9.   B.  B.  I'ym  and  J.  Gore.     Apparatus  for  use  in  the 
manufacture  of  acetylene  gas.     Jan.  13. 

8894.  C.  M.  Sehnauder.  Manufacture  of  fuel  blocks. 
Jan.  13. 

3681.  W.  Mackean  and  the  Incandescent  Gas  Light  Com- 
pany. Ltd.      Manufacture   of  mantles  for   incandescent 
lighting.     Dee.  23. 

4000.  \Y.  Nicholls.  Manufacture  of  incandescence  bodies 
for  illuminating  purposes.     Dec.  31. 

1985.  J.  R.  Wigham.  A  method  of  burning  acetylene 
gas  or  other  very  rich  hydrocarbon  gas.     Jan.  13. 

5916.  F.  A.  MacKinnon.  A  new  or  improved  method  or 
process  for  the  treatment  of  coke  so  as  to  render  it  suitable 
for  transport.     Jan.  6. 

81,098.  S.  Katz.  Manufacture  of  charcoal  fuel  blocks. 
Jan.  20. 


29,646,  \  1;  Smith.  Acetylene  gas  generator,  purili.r, 
and  holder.     Jan.  18. 

•-".',''.17.    A.    J.   Smith    and    A.   G.    Smith.     A    method   ol 

adapting  acetylene  gas  for  use  on  cycles, carriages,  or  other 

vehicles.     Jan.  20. 
23,454.  F.  (I.  Bartlett.     Burners  for   incandescent  gas 

lighting.     Jan.  13. 

23,595.  E.   Theisen.      Purifying   gases   or  vapours   and 
gaining   by-products  therefrom,  and  in    subjecting  gases  or 
vapours  to  the  action  of  solid  or  liquid   substances,  and   the 
.■•inverse    by   means   of   centrifugal    action,  and    appar 
therefor.     Jan.  13, 

24,274.  II.  Turr.  Apparatus  for  the  production  and 
1  ombostioD  of  acetylene  gas.    Jan.  20. 

27,085.  s.  D.  Gillet.  G.  Forest,  and  J.  E.O.  Bocande.  A 
Dew  or  improved  arrangement  of  apparatus  for  lighting  by 
acetj  lene  gas.     Jan.  18. 

IV.— COLOURING  MATTERS  and  DYES. 
Applications. 

98,557.  W.  H.  (laus  and  A.  Ree.  Manufacture  of  brown 
colouring  matters  containing  sulphur.     Dec,  14. 

28,810.  W.  E.  Heyes.-— From  The  Chemical  Work-. 
S.mdoz.  Production  of  substantive  trisazo  colouring 
matters.     Complete  Specification.     Dec.  16. 

29,706.  0.  Imray. —  From  The  Farhwerke  voriua  - 
Meister,  Lucius,  and  Bruiting.  Manufacture  of  dyestufis 
of  the  scries  known  a-  patent  Line       Dec.  24. 

29.717.  G.  B.  Ellis. — From  La  Societe  C'himique  des 
Usines  du  Rhone,  an.iennement  G.  P.  Jlonnct  et  Cartier. 
Improvements  in  the  manufacture  of  chlorine  derivatives 
of  toluene.     Dec.  2  1. 

29.827.  P.    A.    Newton.  _  From    The   Farbenfabrik.n 
vormals   F.   Bayer  and  Co.     Improvements  iu  the  produe 
tion  of  dyestuft's  on  fibre.      Dec.  28. 

29.828.  S.  Pitt.— From  L.  Cassella  and  Co.  Production 
of  a  brown  colouring  matter.     Dec.  28. 

1,015.  W.  E.  Beys.— From  The  Chemical  Works, 
S.mdoz.  Production  of  violet  and  blue  colouring  matters 
of  the  triphenylmethane  group.  Complete-  Specification. 
Dec.  30. 

1897. 

304.    B.  W.  James.— From  W.  J.  Matheson  and  Co.,  Ltd. 

Process   for   the  manufacture   of    aceto-derivatives   of   the 

simpler  aromatic  amines.     Complete  Sj  1.     Jan.  5. 

i    J.    Y*.   Johnson. — From    The    Badische  Anilin  and 

Soda  Fabrik.     Improvements  in  the  manufacture  of  colour- 

iiters  and  of  new  intermediate  products.     Jan.  1  I. 

1145.  II.  Inn  ay. — From  F.  Peterson  and  Co.  Manufac- 
ture of  new  colouring  matters  from  benzidin  sulpho-aci.ls. 
t  omplete  Specification.     Jan.  15. 

Complete  Specifications  Accepted. 
1896. 

2946.  Levinstein.  Ltd.,  and  I.  Levinstein.  Production 
of  new  sulpho-acid  and  of  colours  derived  therefrom. 
Jan.  6. 

•-'999.  0.  Imray. — From  The  Farhwerke  vormals  Meister. 
Lucius,  and  Priming.  Manufacture  of  sulphonic  acids  of 
the  meta-amidophenolphthaleines  and  their  alkyl  derivatives. 
Jan.  13. 

3966.  O.  Imray. — From  The  Farhwerke  vormals  Meister, 
Lucius,  and  Braining.  Manufacture  of  new  phthaleine 
colouring  matter.     Jan.  6. 

5068.  T.  K.  Shillito.  —  From  J.  R.  Geigy  and  Co. 
Manufacture  of  greenish-blue  colouring  matters  or  dyes  of 
the  malachite  green  series.     Dec.  31. 

10.  I  >.  Imray. — From  The  Farbwckc  vormals  Meister. 
Lucius,  and  Bruning.  Manufacture  of  safranine  azo  dye- 
staffs  soluble  in  water.     Jan.  13. 

5128.  tt.  Imray. — From  The  Society  of  Chemical  In- 
dustry in  Basle.  Manufacture  of  new  colouring  matters 
dyeing  from  bine-green  to  blue,  and  of  new  chloro-deriva- 
tives  and  sulphonic  derivatives  of  benzoic  aldehvde  therefor. 
Dec.  31. 
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V.— TEXTILES,  COTTON,  WOOL,  SILK,  Etc. 

Applications. 

I  P.  M.  Sutherland  and  W.  McLaren.  Improve- 
ments in  treating  nitro-cellulose  for  the  purpose  of  coating 
or  impregnating  textile  anil  other  fabrics.     Dec.  l  I. 

rt.     A  process  for  giving  a  silk  appear- 
ance to  cotton.     Dec.  16. 

89,832.  O.  Imray.  —  From  The  Farbwerke  vormals 
Meister,  Lucius,  and  Bnlning.     See  Class  VI. 

1897. 

90.  H.  W.  Godfrey.    Improve nts  in  the  manufacture  of 

floorcloth  and  the  like.     Jan.  1. 

198.  Y.  Walton.  Improvements  in  apparatus  for  manu- 
facturing mosaic  floorcloth.  Complete  Specification. 
.Ian.  4. 

Complete  Specifications  Accepted. 
1896. 
1104.  J.  L.  Bottomley.     Manufacture  of  yarn.     Jan.  13. 
.1.   K.    Hoyle   and    H.   Colour n.      Back-washing 
machines  for  use  in  the  treatment  of  wool  or  other  fibrous 
substances.    Jan.  13. 

8235.  J.  Weiss.  A  chemical  process  for  the  production 
of  white  or  coloured  crape-like  designs  on  cotton,  linen,  or 
other  fibrics  or  yarns  of  vegetable  origin.     Jan.  20. 


VI.— DYEING,  CALICO  PRINTING,  PAPEB 
STAINING,  and  BLEACHING. 

Applications. 

28.552.  W.  Hadfield,  J.  J.  Sumner,  and  H.  Hadfield. 
Improvements  in  apparatus  for  washing  and  treating  woven 
goods  in  the  piece.     Dec.  14. 

28.553.  W.  Hadfield,  J.  J.  Sumner,  and  H.  Hadfield. 
Improvements  in  apparatus  for  use  in  the  continuous 
bleaching  and  washing  of  woven  goods  in  the  piece, 
applicable  also  in  the  washing  and  clearing  of  printed  or 
dyed  goods.     Dee.  14. 

28,840.  A.  J.  Inston  and  ¥..  Uamsden.  Improvements  in 
or  connected  with  apparatus  for  the  settling  and  filtration 
of  suds,  dye  water,  sewage,  and  the  like,  and  obtaining 
useful  products  therefrom.     Dec.  16. 

28,984.  J.  C.  Hamer  and  .1.  Haslam.  Improvements  in 
or  connected  with  the  dyeing  of  aniline  black.     Dec.  17. 

29,150.  F.  A.  Gatty  and  Co.,  Ltd.,  and  V.  H.  Catty. 
Improvements  iu  dyeing  wool  or  other  animal  fibres  in 
either  the  raw  or  manufactured  state.     Dec.  19. 

29,154.  T.  BusselL  Improvements  in  and  relating  to 
the  printing  of  calico  and  like  wet  fabrics.     Dec.  19. 

29,645.  W.  Hadfield,  .1.  J.  Sumner,  and  II.  Hadfield. 
Improvements  in  apparatus  for  use  in  the  continuous 
bleaching  and  washing  of  woven  goods  in  the  piece, 
applicable  also  in  the  washing  and  clearing  of  printed  or 
dyed  goods.     Dec.  24. 

29,882.  O.  Imray.  —  From  The  Farbwerke  vormals 
Meister,  Lucius,  and  Briiniog.  Production  of  local  durable 
silk-like  gloss-effects  on  cotton  or  linen  stuffs  l>y  means  of 
printing.     Dec.  28. 

Complete  Specifications  Accepted. 

1896. 

1407.  .I.Y.Johnson. — From  E.  (I.  May,  Sonne,  and  Co. 
Improvements  in  the  production  of  coloured  figures  or 
designs  and  ornamental  effects.     Dec.  9. 

2840.  T.  Halliwell  and  J.  Stones.  Apparatus  for  dyeing, 
bleaching,  or  scouring  fibrous  materials.     Jan.  13. 

5712.  J.  Barnes.  The  production  of  fast  colours  on 
animal  fibre  by  the  aid  of  oxide  of  titanium.     Jan.  20. 

26,495.  A.  Vogelsang.  Process  for  treating  dry  mate- 
rials (more  particularly  fibrous  substances)  with  litpiid. 
Dec.  31. 


VII.— ACIDS,  ALKALIS,  and  SALTS. 

Applications. 

28,891.  G.  Kynoch  and  Co.,  Ltd.,  and  A.  T.  Cocking. 
Improvements  in  purifying  and  concentrating  sulphuric 
acid,  in  part  applicable  to  the  manufacture  of  nitric  acid. 
Dec.  16. 

29,066.  E.  J.  Hunt  and  E.  F.  Watson.  Improvements 
in  the  manufacture  of  chlorine.     Dee.  18. 

29,455.  H.  H.  Lake.— From  ( '.  Pieper.     A  method  of  an 
apparatus  for  the  continuous  manufacture  of  ammonia  from 
nitrogenous  materials.     Dec.  22. 

29,884.  T.  G.  Webb.     See  Class  I. 

29,922.  J.  D.  Gilmour.  Method  of  drying  alkaline 
cyanides.     Dec.  29. 

1897. 

28.  E.  J.  Ball.  Improvements  in  the  treatment  of  sub- 
stances containing  potassium.     Jan.  1. 

204.  G.  Cipri.  Improvements  in  the  manufacture  of 
sulphuric  acid.     Jan.  4. 

381.  A.  K.  McCosb.     See  Class  X. 

422.  A.  James.  Improvements  in  the  treatment  of 
seaweed  and  the  like  for  the  production  of  iodine  and  other 
useful  products.     Jan.  6. 

591.  P.  J.  Worsley  and  The  United  Alkali  Co.,  Ltd. 
Improvements  in  the  manufacture  of  caustic  soda  or  caustic 
potash  from  carbonate  of  soda  or  carbonate  of  potash, 
Jan.  8. 

1248.  H.  H.  Lake.— From  J.  S.  Levi  and  Co.  An 
improved  process  for  obtaining  barium  carbonate  from 
native  sulphate  of  barium.     Jan.  16. 

Complete  Specifications  Accepted. 

1896. 

928.  J.  Foster.  Improvements  in  and  relating  to  the 
discharging  of  salts  and  the  like  from  evaporators. 
Dec.  23. 

3869.  J.  T.  Conray,  F.  Hurter,  and  J.  Brock.  Manu- 
facture of  ferrocyanides  from  sulphoeyanides.     Dec.  23. 

4743.  L.  G.  Paul.  Manufacture  of  nitrites  of  soda  and 
potash.     Jan.  6. 

25,100.  A.  Schmidt.  Process  for  purifying  crude  acetic 
acid.     Jan.  20. 

VIII.— GLASS,  POTTERY,  and  ENAMELS. 
Application?. 
28,789.  C.  F.  Ravenhill.     Improved  glaze  for  clay  tobacco 
pipes.     Dec.  16. 

29.315.  J.  P.  Guy.  Improvements  in  or  relating  to 
machines  for  pressing  and  forming  saggars  or  other  earthen- 
ware articles.     Dec.  22. 

29.316.  J.  P.  Guy.  Improvements  in  hollow  earthenware 
vessels,  such  as  potters'  saggars.     Dee.  21. 

29,386.  R.  F.  Copeland.  Improved  construction  of 
ovens  for  use  in  firing  pottery-ware.     Dec.  22. 

29,589.  F.  Joynson,  W.  Harrison,  and  G.  T.  Joynson. 
Improved  machine  for  the  manufacture  of  glass  bottles. 
jars,  and  the  like.     Complete  Specification.     Dec.  23. 

29,844.  P.  Rataud.  Process  for  the  decoration  of  china, 
earthenware,  glass,  and  the  like  by  meaDS  of  chromotypo- 
graphy  and  photochromy.     Dec.  28. 

1897. 

334.  C.  G.  M.  Hardingham. — From  G.  W.  Blair.  An 
improvement  iu  the  manufacture  of  glass  articles.  Com- 
plete Specification.     Jan.  5. 

Complete  Specification  Accepted. 

1896. 
1834.  J.   Jacques  and  W.    E.    McCalla.    A  new  or  im- 
proved manufacture  of  articles  in  glass,  tile,  pottery,  metals, 
and   like   substances  by   a  process    for    producing   thereon 
letters,  figures,  or  designs  in  permanent  colours.     Jan.  13. 
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IX.— BUILDING  MATERIALS,  CLAYS,  MORTAKS, 

and  CKMKNTS. 

Applications. 

99,109,  \Y.  11   Cow4xd.    Improvements   in  the  manul 
mrc    ol   composition   and    other  compressed    blocks   for 
paring.    D< 

99,919.  Petriflte,  Ltd. — From  J.  S  An  improve- 

ment in  the  manufacture  of  cement.     Dee.  19. 

I.  O.    Kraner.     Process   for  the   production  of    a 
rial   for  making   floors,   plasterings,     ceilings,   wall-, 
.iii.l   the  like   without   joints   or   chinks,     Complete 
Specification.     Dec.  94. 

:ik.      Improved    plates, 

nr  the  I!  irs,   pavements,   fireplaces,   and 

-miilar  purposes,  ami  method  of  manufacturing  tin- same. 

117.  A.  Gutensohn.     Improvement  in  the  manufacture 
-proof  materials.     Dec.  31. 

1897. 
",J'J    A.  Calladini       V.  new  or  improved  cement   Jan.  3. 

Complete  Specifications  Accepted 
1895. 

in, 7  7H.  \V.  Busche.  Brick-burning  and  other  kilns. 
Jan.  : 

1896. 
•Jii:t.  F.  Turner.     Manufacture   of  cement    or   artificial 

W.  1'.  William-.  Artificial  -tone  for  building 
purposes.     Jan.  jo. 

93,105.  J.  A.  Just.  Manufacture  of  compositions  for 
paving  and  like  purposes.    Jan.  13. 

24,342.  A.  Clery.  Manufacture  of  artificial  stone. 
Jan.  6. 

Production  of  slabs   or  such  like  for 
building  and  other  purposes.     Dec.  23. 

X.— METALLURGY,  MIXING,  Etc. 
Applications. 
I.  J.    11.   Torres.      Improvements    in   or    relating   to 
the   extraction  of  gold,  silver,  aud   other  metal-   from 
and  the  like.     Dec.  15. 

7.  V.  E.  Placet,  [mprovements  in  the  purification  of 
aluminium  and  apparatus  therefor.  Dec.  15.  Date  applied 
for  Jul)  24,  1896,  bring  date  of  application  in  Prance. 

6.  J.  W.  Spencer.  Improvements  iu  the  manufac- 
ture o:  '.  16. 

le  E.  l.latas.     Improvements  in   the  manufac- 
ture of  steel.     Dec.  16. 

J.  W.  Spencer.     Improvements   in  the  manufac- 
D   regenerative    furnaces  and    the  apparatus 
cted  therewith.     Dec.  IS. 

-    I.      Improvements   in  the    manufacture  of 
oxide  from   the  waste   liquors  from    galvanising  work-, 
tin-plate  works,  wel  or  other  residual  liquors 

containing  iron  in  the  term  of  chloride.     Dec.  IS. 

I.  R.  D.  Burnie  and  W.  T.  I.ougher.  An  improved 
process  for  covering  or  coating  steel  and  iron  with  copper 
or  alloy  of  copper.     Dec.  21. 

.-  .1.  B.  Torres.     Improvements  in  extracting 
silver,  and   other  metals  from   ores   and   the  like,  and  in  the 
apparatus  therefor.     Dec.  21. 

i9,317  1'.  E.  -■  rrant.  A.  ]•'..  Ragetly,  and  F.  G.  II.  Mar- 
velle.  An  improved  process  of  extracting  gold  from  auriferous 
ores  and  tailings  or  residues.     Dec.  21. 

-    i  .  Wilcox  and  K.  J.   Hammersley.     Certain  im- 
provements iu  aunealiug  muffles  for  annealing  cold-drawn 
and  other  metal  tubes,  metal  sheets,  and  other  metal 
articles.     Dec.  ii. 

29,709.  W.  Kirkham.  Improvements  in  crucible  melting 
furnaces.     Dec.  it. 


i  .  \V.  Robinson.      \ 
lucing  the  same.      II, 

29,883.  -1.  1!.  I 'live.  A  new  or  improved  appliance  "r 
apparatus  to  be  used  in  the  casting  of  metals  and  metallic 
alloys.     Dec.  i*. 

89,846.  s.  Banner,  [mprovements  in  the  manufacture 
of  crucible  steel.     Dec 

30,099.  II.  K.  Angel,  [mprovements  in  the  reduction  ol 
zinc  blend  and  other  ores.      I  '■ 

'".ii77.  .1.  Burgess  and   W.   A.   Brodie.     [mprovem 
for  use  in   producing  castings  in    malleable   iron,  mild  steel 
anil  other  metals.      11,  c.  31. 

ill.  A.  1'.  Cothias.     An  improved  pro  ''"g 

for  reducing  the  density  of  cast  articles.     Complete  Spi 
cation.     Dec.  ill. 

80,152.  A.  M.  Clark.— From  1!.  II.  T.  Biewend  and  The 
Actien  Gesellschaft  fin-  Zinc  Industrie  vormals  W.  Grillo. 
Process  of  recovering  zinc  from  tin  the 

distillation  and  -melting  of  zinc.      Dec.  31. 

94.  .1.   D.  lirey  and  T.  Gwynne.     Improvements   in  the 
treatment   of    sheet   iron  and   steel    iu   the    niauufactur 
polished  she,  ts.     Complete  Specification.    Jan.  l. 

290.  W.  K.  May.  Improvements  relating  to  the  casting 
of  metals  and  to  apparatus  for  use  in  connection  therewith. 
Jan.  5. 

i'.ii.  II.  R,  Angel.  Improvements  in  the  reduction  of 
zinc  blend  refractory  ores,  and  recovery  of  the  lead  and 
precious  metals  therefrom.      Jan.  5. 

- 1 .  A.  K.  McCosh.    Improvements  in  obtaining  cyanides 
and  other  products  from  blast  furnaces.     Jan.  G. 

513.  W.  S.  Simpson.  Improved  means  for  effecting  close 
it  different  texture  of  metallic  particles  or  molecules  duriDg 
the  process  of  casting.     Jan.  7. 

316.  A.  S.  F.  Robinson.  Improved  method  and  machinery 
or  apparatus  for  extracting  gold  or  other  valuable  metal 
from  crushed  ore  or  material  containing  it.     Jan.  7. 

.  S.  Shaw.  Improvements  in  the  recovery  of  zinc  or 
spelter  from  alloys  or  waste  materials  containing  metallic 
zinc.     Jan.  - 

S.    Shaw.      Improvements    in     the    treatmi 
argentiferous  lead.     Jan.  S. 

662.  11.  1!.  Angel.  Improvements  in  the  reduction  of 
zinc  blend  and  other  ores  and  recovery  of  the  lead  and 
other  metals  therefrom.     Jan. 

A.  Ktard.  Improvement  iu  the  treatment  of  ore-  or 
other  matters  containing  gold,  silver,  or  copper,  for  the 
obtainment  of  the  metal  therefrom.     Jan.  Ii. 

918.  <i.  A.  Webb  and  W.  A.  Thorns.  An  improvement 
in  alloys.     Jan.  13. 

990.  G.  F.  Redfern. — From  J.  I..  Gauharou.     Improve- 
-  .n  the  treatment  of  metals  ami  alloys.     Jan.  13. 

1034.  H.  II.  Angel.  Improvements  in  the  reduction  of 
zinc  biend  aud  other  ores,  and  recovery  of  the  lead  with 
other  metals  therefrom.     Jan.  14. 

1063.  C.  T.  J.  Vautin.  An  improved  process  for  the 
reduction  of  argentiferous  or  non-argentiferous  complex 
sulphide  ores  of  lead  and  zinc.     Jan.  14. 

Complete  Specifications  Accepted. 
1895. 

23,152.  E.  J.  l'ost.  Process  and  apparatus  for  plating 
articles  or  covering  the  same  with  metal.     Jan.  13. 

il. 7u:>.  Ii.  II -athfield  and  W.  >.  Rawson.  An  improve- 
ment in  galvanising.     Dec.  3 

1896. 

203.  E.  Placet.     Treatment  of  iron  and  steel.     Dec.  31. 

303.  C.   C.  Longridge  and  G.  T.   Holloway.     Improve- 
ments   in    plant    and     process    for    smelting     aurift  i 
antimony  ores.     Jan.  6. 

1055.  A.  J.  Donlt. — From  C.  Prioux  and  C.  Hugot. 
Soldering  metals.     Jan.  20. 
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1316.  A.  J.  Boult.— From  C.  J.  L.  Otto.  Manufacture 
of  iron  and  Steel.     .Tan.  13. 

B.  B.  Boalton       The  application  of  inlaj 
metal  or  alloy  or  amalgams,  when  in  a  softened  condition, 
in  or  upon  any  hard  substance  devoid  of  life,  and  winch 

en  formed  into  any  pattern,  lines,  letters,  er  i 
Jau 

I     M.    Ash   and   H.  N.  Weldon.     An  improved 
coating  non-metallic   articles    with 
metals.     J:<: 

n     II.   II.   Lake.— From   H.  Schweitzer  and    E.   E. 
Lungwitz.     Produ  el  and  the  reBning  of  iron  ore. 

23.95+.  J  V.  Johnson.— From  J.  J.  Deeble.  Apparatus 
for  u-e  in  the  extrai  ti  no!  -"Id  from  auriferous  material  by 
thc  aid  of  chemical  solvents.     D( 

XL— ELECTRO-CHEJUSTRY  and  ELECTRO- 
METALLURGY. 
Applications. 
i.  J.  Scliuil.     Improvement  in  secondary   batteries 
for  electricity.     Dec.  15. 

■    i.  F.     llurter    and    the    United    Alkali    Co  .    Ltd. 
Improvements    in  apparatus   tor   use  in  electrolysis,   more 
■     .  ially     inti-nded    for    use   ia   the   electrolysis    of   zinc 
chloride.     Dec.  15. 

39115.  F.  King.  Improvements  in  electric  storage  or 
secondary  batteries.      Dee.  18. 

29,306.  A.  Heil.  Improvements  in  secondary  batteries. 
Complete  Specification.     Dec.  21. 

:.  A.    Heil.      Improvements    in  peroxide   of  man- 
,1    carbon    electrodes,    and   in    the    method    of 
producing  the  same.     Complete  Specification.     Dee.  21. 

2.   W.  H.  Akester  and  M.  Miroy.    An  improvement 
in  accumulators.     Dec.  22. 

29,363.  VT.  H.  Akester  and  M.  Miroy.  Improvements 
in  or  relating  to  accumulators.     Dec.  22. 

1).  Abe!.— From  C.  X.  Seidn»ff.  A  new 
galvanic  element  and  exciting  and  depolarising  liquids 
therefor.     Complete  Specification.     Dec.  23. 

29,907.  C.  Brault.  Improvements  in  the  manufacture 
,i  nd  production  of  elements  or  plates  for  electrical  storage 
batteries.     Complete  Specification.     Dec.  29. 

-,.   A.   W.  Turner  and  A.   Hiorns,  jun.     Improve- 
ments in  and  relating  to  electric  accumulators.     Dee.  30. 

54.     F.    Wuste.      Improved    composition   of    filling 
material  for  eiectrolytical  and  galvanic  purposes.     Dec.  30. 

1897. 
251.  O.  W.  Harrisand  E.J.  Holland.     Improvements   in 
ndarv  batteries  and  process  of  forming  same.     Com- 
plete Specification.     Jan.  o. 

423.  D.  ti.  Fitzgerald.  Improvements  in  primary  and 
secondary  voltaic  batteries.     Jan.  6. 

425.  F.King.  Improvements  in  or  connected  with  secon- 
dary batteries.     Jan.  6. 

W.Wright.  Improvements  relating  to  the  electric 
deposition  of  metal  on  pipes,  tubes,  and  other  articles. 
Jan.  7. 

498.  A.  Koch.  Improvements  in  apparatus  for  the  elec- 
trolytic treatment  of  alkaline  salts.     Jau.  7. 

615.  E.  Buhn.  Improvements  in  and  applicable  to  means 
for  electrically  obtaining  ozone,  and  employing  the  same  for 
curative  and  other  purposes.     Jan.  '.'. 

631.  W.  P.  Freeman.  Improvements  in  primary  bat- 
teries,    f'omp  ition.     Jan.  9. 

652.  D.  W.  B.E.Thomson  and  II.  C.  Bull.     Improve- 
ments in  i  with  primary  electric  batteries.  Jan.  9. 
ermann.    Process  for  the  extraction  of  metallic 
alloys  and  pure  metals  by  electric  heat.     Complete  Specifi- 
cation.    Jau.  12. 

995.  W.  S  Doe.  Improvements  in  galvanic  batteries. 
Jan.  13. 


996.  W.  Majert.  Improvements  in  and  relating  to 
accumulator  plates.     Jau.  13. 

26.  J.  E.  Hartley. — From  F.  W.  Zingsen.  Improve- 
ments in  apparatus  for  the  electro-deposition  of  metals. 
Jan.  14. 

1038.  W.  H.  Graham.  Process  aud  apparatus  for 
electro-thermally  treating  material*.     Jan.  14. 

1099.  W.  Rowbotham.  Improvements  in  aud  relating  t.' 
accumulators  or  storage  batteries.     Jau.  15. 

1203.  H.  W.  Hancock  aud  A.  H.  Dykes.  An  improved 
secondary  battery  plate.     Jan.  16. 

1204.  H.  W.  Hancock  and  A.  H.  Dykes.  An  improved 
method  of  prepariug  positive  plates  for  secondary  batteries. 
Jan.  16. 

Complete  Specifications  Accepted. 

1895. 

25,002.  R.  Heathfield  and  W.  S.  F,a\\son.  Eiectrolytical 
apparatus.     Dec.  31. 

1896. 

535.  H.  W.  Headland.  Primary  and  secondary  batteries. 
Jan.  6. 

7 73.  II.  W.  Headland.     Secondary  batteries.     Jan.  13. 

842.  S.  O.  Cowper-Coles.  Manufacture  of  electric  con- 
ductors.    Dec.  31. 

1069.  C.  Pollak.     Electrical  condensers.     Jau.  20. 

1228.  D.  M.  Hawes.  Manufacture  of  battery  cells  or 
vessels  to  contain  acids  or  other  chemicals.     Jan.  20. 

1669.  W.  Turner.     Electric  batteries.     Jan.  13. 

13,520.  C.  Pollak.  Plates  for  accumulators  or  secondary 
batteries.     Jan.  20. 

16,268.  W.  Rowbotham.      Electric  batteries.     Jan.  13. 

26,281.  K.  Klic.  Manufucture  of  metal  sheets  or  strips 
by  electro-deposition.     Jan.  6. 

XH.— FATS,  OILS,  and  SOAP. 
Applications. 

28,682.  J.  L.  Carle  and  C.  C.  Frye.  A  new  or  improved, 
process  for  the  decolorisation  of  palm  oil.     Dec.  15. 

28,781.  II.  A.  Wild.  An  improved  laundry-cream  com- 
position.    Dec.  16. 

1897. 

112.  Kead,  Holliday,  and  Sons,  Ltd.,  and  T.  Holliday. 
Improvements  in  the  manufacture  of  soap.     Jan.  2. 

123.  G.  Rezek.  An  improved  washing  material  and  pro- 
cess for  making  the  same.    Complete  Specification.    Jan.  2. 

751.  J.  1.  Potts.  Improvement*  in  the  manufacture  of 
soap.     Jan. 11. 

1067.  J.  Mendess.  Improvement*  in  compounds  for 
cleansing  and  dyeing  purposes.     Jau.  14. 

1208.  W.  P.  Thompson. — From  J.  Van  de  Biicken  and 
-  Gattfeld.  Improved  soap  for  carpets.  Complete  Specifi- 
cation.    Jan.  16. 

Comtlete  Specifications  Accepted. 

1896. 

3329.  G.  D.  Maedougald  and  The  London  and  Dundee 
Syndicate,  Ltd.  Improved  means  and  apparatus  connected 
with  aud  for  the  marking  of  soap  tablets,  cakes,  or  bars 
with  indelible  colour.     Jan.  6. 

24,909.  G.  W.  Hansen.  Manufacture  of  waterproof 
dubbing  for  leather  and  leather  goods.     Dec.  23. 

XIII.— PAINTS,  PIGMENTS,   VARNISHES, 
RESINS,  INDIA-RUBBER,  Etc. 
Applications. 
28  598.  L.  Greening.     Improvements  in  the  manufacture 
of  material  suitable  for  use  as  a  substitute  for  india-ruhher, 
gutta-pereha,  ivory,  horn,  vulcanite,  and  the  like  ;  also  for 
waterproofing  paper,  leather,  and  other  fabrics  ;  and  as   a 
varnish.     Dec.  14. 

28,698.  H.  Sutton.  Imitation  stained  glass  enamel. 
Dec.  15. 
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U  l  Beiudorff.  A  process  for  making  colours  for 
water-colonr  painting.     Comploti  ition.     Dec.  17. 

shausen     Improved  method 
rubber  substitute,     Dec,  88. 

17    P.    \     I'lipr,-.-      Process  find   apparatus   f"r  de- 
vulcanising  or  desulphurising  vulcanised  caoutchouc  waste. 
80. 

iv   II    Km.',  \  .  \l    II.  Beever,  and  t '.  I 
Manufacture  of  synthetic  caoutchouc  and  analogous  com- 
•  .    Jan.  l  I. 

COMPLETE    Sl'Ki  II  I>    vnoN-    ACCEPTED. 

.1.  I,.  Pollock.     Improvements  in  air-   and  water- 
proofing varnishes  or  compositions.     Dec  23, 

106    W    HampeandC  Schuabel.     Mam  iac 

Jan.  c. 
86,015,    \.  Schmidt.     Pro  turpentine 

from  woo, I  and  wood  waste.     Jan.  13. 

\ .  A.  Ball.    Watei  paints.    Jan 

XIV.— TANNING,  LBATHEB,  GLUE,  and  SIZK. 
Apfi.icati 
\\     l      (leys.— From    tl.    Wendler.      Improve- 
ind  relating  to  fai  ind  resinous  solutions 

!  finishing  textile  fabrics,  paper, 
an. I  the  like 

1897. 

1  method   of  preparing   raw 
he  manufacture  of  travelling  trunks,  portmanteaus, 
the  like  therefrom.     .Ian.  9. 

Complete  Specifications  Accepted. 
1896. 

1587.  M.  flooquet.    The  manufacture  of  new  compounds 
imposition  from  cork  ami  other  materials  for  usi 
substitutes   for  wood,  leather,  and  other   substances,  or  for 
other  purposes  to  which  same  may  be  applicable.     Jan.  20. 
11.  I..  .1.  Roy.     Process  and  apparatus  for  the  rapid 
tanning  ol  plicable  also  for  dyeing  and  otherwise 

treating  leather.      Dee.  81, 

16,764.  .1.  Blunck.  Process  of  tanning  hides,  skins,  or 
the  like.    Jan.  6. 

XVI.— SUGARS,  STARCHES,   GUMS,  Brc 

Am  ICAHOHS. 

29,319.  J.  Brown  ami  \V.  J.  Brown.  Improvement  in 
the  manufacture  of  artificial  gum.     Dec.  21. 

1897. 
24.  E.  I..  Newsome.     Improved  appliance  for  supplying 
glucose,  syrup,  or  other  material  to  preserving   pans  when 
boiling.     Jan.  1. 

R.  Ansorge.  An  improved  Btarch  preparation  and 
process  of  making  the  same.  Complete  Specification.  Jai    - 

742.  H.  W.  llellon  and  R.  G.  Whitfbrd.  Improvements 
in  vegetable  syrups.    Jan.  11. 

1141.  A.Classen.  Manufacture  of  chemical  compounds 
of  starch  and  dextrine  or  equivalent  bodies  with  form- 
aldehyde or  its  equivalents.     Jan.  IS. 

1155.  A.  Collette,  jun.,  and  A.  Soidin.  A  process  for 
utilising  moulds  or  microscopic  fungi  for  extracting  from 
arising  from  the  treatment  of 
amylaceous  an, I  sugary  substances,  alcohol,  and  mucidines 
capable  of  being  used  in  panification,  distillation,  sacchari- 
fication,  and  the  like.     Jan.  1  j. 

Complete  Specifications  Accepted. 
1896. 
1960.  E.Shaw.    Boiling  sugar  and  other  syrups.    Jan.  20. 
4560.  D.  N.  Bertram.     Strainers  for  treating  paper  pulp, 
separating  fibrous  materials  from  starch,  and  like  pun„ 
Jan.  13. 


I 
molasses  and  other  saccharine  liquors  bj  m  trims 

hydroxysulphide,  and  the  regeneration  ol  fr 

the  by-products  produced,     Jan.  18. 

24,038.   I ■'.    \\  .    Golby.     1  rom    .1     Hcnsel.      S      l 
Will    A. 

XVII.— BREWING,   WINKS,  SPIRITS,  F.ro. 
Application  - 

I,  C.  lulling.     Proi  apparatus  for  purifying 
crude   alcohol   and   other  alcoholic    mixta] 
Specification.     1  lee.  15. 

28,763.  J.   ^  .  Johnson.     From  The  Electric  Rectifying 
and  Refining   Co.      Improvements    in    and   apparatus 
purifying  and   decolorisng  saccharine  solutions 
liquid-.    Compleli    Specification.     Dec.  15. 

I  n.—  From  The  Elei  trie   Ri  ctifying 

and    Refining    Co,     Improvements   in    and    appai 
treating  or  purifying,  rectifying,  ageing,   deodorising, 
decolorising  alcoholic  and  other  liquids  or    liquified  matter. 

Complete  Specification,    Dec.  29. 

1897. 

275.  J.  . la, pi,  niin.  W.  A.   Owston,  and    '<.   II.   Newman. 
An  improvement  in  the  production  of  pure  alcohol  bj 
fermentation  and  distillation  i  it.     Jan.  5. 

2s4.  .1.  W.  L.  Hepton,   \.  K    I      Hepton,  and   T.  I 
Improvements  in  unions  applicable  for  spargers  and  other 
purposes.     Jan.  5. 

II.  Muller-Thurgau.     Process  for  the  production  of 
nonalcoholic    or    feebly    alcoholic    fruit    juices   (fruit    and 

.  ■■  wines)    which    may  be    kept   or  preserved   «  tl 

Jan.  13. 
1162.   1".   C.   Ilaeek.     A    new  or   impro  ss   and 

apparatus  for  rapid!}  and  economically  ageing  or  maturing 
alcoholic  beverages.     Complete  Specification.     Jan.  15. 

Complete  Specification  Accepted. 
I89fi- 
2  1,1)58.  F.    W.   Gol.lby.-  From  J.   Hcnsel.     Process  for 
the   production  of  a  food  of  a  high  nutritive  value  frotu  the 
molasses  of  raw  beet-sugar.     Jan.  20. 


XVIII.— FOODS,  SANITATION,  Etc.,  and 
DISINFECTAN  l>. 
Applications. 
A. — Foods. 
28,708.    A.  J.  C.    Rayson.     The   manufacture  of  a   sub- 
stitute for  coffee.     Complete  Specification.     Dec.  15. 

1897. 
899.  J.  J.  Hazard.     Improvements  in  the  preservation  of 

lie    matters  and    in   apparatus    for   use    in    connection 
therewith.     Jan.  12. 

B. — Sanitation. 

28,840.  A.  J.  Inston  and  E.  Ramsden.      S<     (  lass  VI. 

28,918.  A.  P.  I.  Cottcrell.  Anappliatce  for  facilitating 
the  deposition  or  precipitation  of  sewage  in  sewage  tanks, 
applicable  also  to  clarifying  water  and  other  li.piids.    Dec.  17. 

29,009.    J.    F.    G.   de    Bonardi     (Marquis    du    Menil). 
Method  and  furnace  for  the  incineration  of  so-called  gar! 
and  the  recovery  of  ammonia  therefrom.     Dec.  17. 

29,223.  1.  s.  McDougall.  Improvements  in  the  methods 
of,  and  apparatus  for  water  purification.  Complete  Specifi- 
cation.    Dec.  19. 

1897. 

107.  W.  Bagshaw.  Improvements  in  filters  and  clariner< 
for  the  treatment  and  purification  of  water,  sewage,  waste 
liquids,  and  the  like.     Jan.  2. 

262.  W.  M.  Ward.  Improvements  in  the  mode,  meaDS. 
and  apparatus  for  treating  smoke  for  the  extraction  of  the 
carbon  and  other  residual  products  resulting  from  imperfect 
combustion.     Jan.  5. 
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654.  W.  M.  Ducat.  Improvement  in  the  method  I  t.  and 
apparatus  for  purifying  water  sewage  and  other  foul  liquids. 
.Ian.  9. 

C. — Disinfectants. 
B.  Bottomley.     Improrements  in  and  relating 
to  material  for    use    in   the   treatment   and  purification    of 
je  and  other  impure  waters.     Dec.  21. 

.1.    Startin.      Improrements   in   or  relating  to 
disinfectants,  antiseptics,  and  the  like.     Dec.  22. 

J.    Hardwick.      Improvements    in    deodorising, 
disinfecting,  and  antiseptic  compounds.      Dec.  23. 

Complete  Specifications  Accepted. 
A.—  Foods. 
1890. 
1".  Hyatt.     Alimentary  substances,  their  manufac- 
ture, and  putting  up  or  conditioning  them  for  domestic  use. 
Jan.  6. 

J.  Dunn  and  W.  Dunn.  Treating  lentils,  peas, 
and  other  leguminous  vegetables  to  obtain  new  alimentary 
products.      Dee.  31. 

^'..4:>s.  \V.  F.  E.  Casse.  Casse  freezing  proces-  for 
preserving  milk  and  cream.     Jan.  13. 

26,635.  1*.  M.  Justice.— From  M.  W.  Marsden.  An 
improved  product  obtained  from  eoVn  or  maize  stalks,  and 
a  process  of,  and  apparatus  for  making  the  same.     Jan.  20. 

B. — Sanitation. 
821.  J.  II.  Williams.     Apparatus   and  process   for   puri- 
cation,    softening,    or    hardening    of   water   for   domestic, 
manufacturing,  or  other  purposes.     Dee.  23. 
1038.  R.  E.  von  Lengerke.    Filtration  of  sewage.    Jan.  20. 


XIX.— PAPER,  PASTEBOARD,  Etc. 
Applications. 
29,166.  C.   Deselle.     A   process  for   the   manufacture   of 
artificial  ivory  articles.      Dec.  22. 

29.  C.  D.  Abel.— From  Farbwerke  Friedrichsfeld, 
1'.  Reuiv.  Manufacture  of  waterproof  paper  and  similar 
fabrics,  and  the  production  of  compounds  therefor. 
Dec.  2 

Complete  Specifications  Accepted. 

1895. 

23,598.    C.    Brodbeck.      Manufacture    of    fabrics    from 
chemical  cellulose.     Jan.  20. 

1896. 

4560.  D.  X.  Bertram.     See  Class  XVI. 

1713.    C.    F.    Cross.      Manufacture    of    alkali    cellulose. 
Jan.  13. 

6389.  M.E.Asselot.    Manufacture  of  celluloid.    Dec.  23. 


XX.— FINE   CHEMICALS,   ALKALOIDS, 
ESSENCES,   jxd  EXTRACTS. 

Applications. 
28,968.    LNLederer.     A   new   or    improved   process    for 
manufacturing  \xyphenoxacctic  acid-.     Complete  Specifica- 
tion.    Dec.  1  r 

l,  L.    LedeVer.     A   pi  the  preparation  of 

'.  1    and    luetyl    .[crivatives    of    aniline  and   phenitidine. 
ete  Specificatii  »n.     Dec.  17. 


29,:i22.  J.  Rosenberg.  An  improved  process  of  producing 
tri-bromsalol.      Dee.  21, 

29,446.0.  Imray. — From  F.  Hoffmann-La  Roche  and  Co. 
Production  of  certain  organic  therapeutic  preparations. 
Dec.  22. 

29,447.  O.  Imray — From  F.  Hoffmann-La  Roche  and  Co. 
Manufacture  of  pure  acetosulphanilate  s.dts.     Dec.  22. 

1897. 

445.  R.  Mackill.  Improvemei  Is  in  obtaining  nicotine 
from  tobacco.     Jan.  7. 

656.  .1.  Y.  Johnson. — From  C.  F.  Boehringer  and  Soehne. 
Improvements  in  the  preparation  of  alkylated  uric  acids. 
Jan.  9. 

1075.  A.  J.  Boult.  From  F.  Fritzsche  and  Co.  Im- 
proved process  for  production  of  iso-eugenol  from  oil  of 
cloves,  with  the  simultaneous  extraction  of  terpene. 
Jan.  14. 

1,164,  W.  L.  Wise.— From  The  Chemische  Fab.  von 
Heyden  Gesollschaft  init  beschrankter  Haftung.  Improve- 
ments in  the  manufacture  of  o-sulpbamin  benzoic  acid 
alkylesters  and  of  anhvdro-o-snlphamin  benzoic  acid. 
Jan.  15. 

Complete  Specifications  Accepted. 

1896. 

3706.  J.  Y.  Johnson. — From  The  Yereinigte  Chiuin- 
fabrikeu  Zimrner  and  Co.  Manufacture  ami  production  of 
a  pharmaceutical  product.     Dec.  23. 

3791.  G.  B.  Ellis. — From  La  Societe  Chimique  des 
Usiues  du  Rhone  anct.  G.  P.  Monnet  ct  Carrier.  The 
manufacture  of  new  compounds  from  phenetidiue  and  its 
houiologues.     Dec.  23. 

5490.  O.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Bruning.  Manufacture  of  di-iodo-salicylic 
acid.     Jan.  13. 

7898.  H.  H.  Lake. — From  L.  von  Lorentz.  Process  for 
raising  permanent  pure  cultivations  of  lactic  acid  bacteria. 
Jan.  13. 

22.139.  M.  Dinesman.  Process  for  tin-  manufacture  of 
substitutes  for  natural  musk.      .Ian.  6. 

25.786.  A.  J.  Boult.  —  From  L.  Fromm  and  R.  Schmidt. 
Vegetable  extracts  and  the  method  of  obtaining  the  same. 
Jan.  13. 

XXI.— PHOTOGRAPHY. 

Applications. 

20.137.  E.  Edwards.— From  O.  Moh.  An  improved 
process  for  making  photographic  negatives.  Complete 
Specification.     Dec.  22. 

30,161.  M  Jolles  and  L.  Lilieufeld.  The  manufacture 
of  an  improved  photographic  printing  paper  or  the  like. 
Dec.  31. 

XXII.— EXPLOSIVES,  MATCHES,  Etc. 
Applications. 

'.  G.  Kynoch  and  Co.,  Ltd.,  and  A.  T.  Cocking. 
Improvements  in  explosives.     Dec.  16. 

28,890.  G.  Kynoch  and  Co.,  Ltd.,  and  A.  T.  Cocking. 
Improvements  in  the  manufacture  of  nitroglycerine.  Dec.  16. 

is:<7. 

651.  W.  Greaves  and  E.  M.  llann.  Improvements  in  or 
relating  to  explosives.     Jan.  9. 

1154.  F.  W.  Jones.  Improvements  in  the  manufacture 
of  explosives.     Complete  Specification.     Jan.  15. 
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Bloomer,  Fred.  J.,   15,    Broderiek    Road,   Tooting,   S.W., 

Techuical  Chemist  and  Nickel  Works  Manager. 
Bloomfield,  K.,  Telhara  Factory,  via  Dhaka  Chumparun, 

Bengal,  India,  Indigo  Planter. 
Blount,   Bertram,  Chemical  Laboratory,  Broadway,  West- 
minster, S.W.,  Analytical  Chemist. 
Bloxam,  A.  G.,  The  Goldsmiths'  Institute,  New  Cross,  S.E., 

and  (Journals)  16,  Bolingbroke   Road,  West  Kensing- 
ton, W.,  Analytical  Chemist. 
Bloxam,  W.,  Popplewell,  Royal  Naval  College,  Greenwich, 

S.E.,  Chemist. 
Blundstone,    E.   R.,  14,   Great   Smith  Street,    Westminster, 

S.W.,  and  (Journals)  Cornwall  Lodge,  St.  James'  Road, 

New  Hampton,  Middlesex,  Consulting  and  Analytical 

Chemist. 
Blyton,  J  ,  12,  Cromford  Court,  Market  Street,  Manchester. 
Boake,  A.,   Warton    Boad,   Stratforl,   E.,  Manufacturing 

(.'hemist. 
Boake,  Edmund  J.,  1 1.  Christchurch  Road,  Crouch  End,  N., 

Manufacturing  (hemist. 
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I   .1.  T  ,  Distillery,  Cheese  I  I,  Distiller. 

I'.. •Inn.  Jos    \.'    i  Ictien  Gesellscbafl   for  Chemischi 

dustrie,  Mannheim,  Germany,  \i.m.i 
k  ii.ui.  Hi    -  .  D,  I  lsI     2nd   Stn  1 1,  New  \  ork,  U.S.A., 

Chemist 

,  Leonard  G.,  l   and  2,  Artillery    Lane,  London,  E.C., 

Chemical  Merchant, 
t,  John   C.i   Brooklyn    Distilling   ■  Avenne, 

Brooklyn,  NY  ,  (J.S.A.,  C'h 

i.  F  W  .   Station  Road,    Whittington    Moor,     near 

terBeld,  Analytical  Chemist. 
.   Geo.,   Irk   Vale  Dyeworks,   Middlcton,  near  Man- 

oheater,  Yarn  1 1 
Booth,    Root.,    HO,  Cannon   Street,  London,   E.C.,    En- 
gineer. 

aby,  Chas.,  9,  Tyndall    Road,  Leyton,  IS.,   Analytical 

Chemist. 

.ml.  John,   Etruria,  Kilmarnock,  N.B.,  Pharmaceutical 

Chemist. 

and,  W.  D.,  Beacon  Lodge,  Green  Street  Green,  near 

Dartford,  Cent,  Explosives  Chemist. 
mi.  v  i '.  II.,  Wentworth,  Weston-super-Mare,  Somer- 
i  ..f  Technical  [nstrnction. 
Bott,  l>r.  Win..  Singapore,  S.S  .  Science  Lecturer, 

•iir.r.  II    T.,    Elberfeld,   Germany;   and    (subs.)    e/o 
I    Bumpff,   SO,    Booth    Street,   Manchi 

i  'olour  Manufacturer. 
Bottle,  Alex.,  4,  Godwync  Road,  Dover,  Pharmaceutical 

Chemist. 
Boolton,  H.  1.  .  64,  Cannot    -  ndon,  E.C.,  Chemical 

Manufacturer 
Boolton,  James,  Craj  ford  Mills,  Stratford,  E.,  Manufacturing 

Chemist 
Bontton,  S.  1!.,  64,  Camion   Street,  London,  E.C.,  Chemical 

Manufacturer. 
Houlton,  T.  S.,  II,  Freegrove  Boad,  Caledonian   Road,  X., 

Man.:. 
Bow,  1!.  II.,  7,  South  Gray  Street, Edinburgh,  Civil  Engineer. 
Bowni,  S.  B  ,  Brickfield  Chemical  Works,  Uauelly,  South 

Wales,  ( Ihemical  Manufacturer. 
Bower,   l-'rank,    164,  Marylebone  Road,    London,    N.W.. 

Analytical  Chemist. 
i,H  I,  Moss  Bank, Higher  Crampsall, Manchester, 

Analytical  Chemist. 
B    iio.,  Fuel  Works,  Tilbury,  E-sex,  Manufacturing 

Chemist. 
Bowley,  Jos.  John,  Wellington  Works,  Battersea   Bridge, 

London,  S.W..  Chemical  Manufacturer. 
r«'«  man,  Dr.  F.  IL,  Mai  held,  Knutsford,  Cheshire,  Chemical 

Manufacturer. 
Bowman,   Jas.  II.,   Canada  Chemical   Manufacturing    Co., 

London.  One.  Canada.  Professor  of  t  Ibemistry. 
Bowman.  IL,  Chemical  Director  of  Works. 
Bowman,  Prof.  Walker,  c  o  Louisville  Spirit-Cured  Ton. 

Louisville,     Kentucky,     U.S.A.,     Professor     of 

Chemistry. 
Bowman.  Wm.  P.,  7.  White  Horse  Street,  Leeds,  Wholesale 

Drug) 
Bowrey,  J    J.,  Kingston,  Jamaica,  West  Indies  ;  and  (subs.) 

88,  Belmont  Boad,  Ilford.  Essex,  Analytical  Chemist. 
Boyce,    Prank,   c  o    tioodall.   Backhouse,   ami    Co.,   White 

Horse  Street,  Leeds.  Technical  Chemist. 
Boyd,  Pythagoras,  72,  Marshall  Street,  North  Adams,  Mass., 

I'.S.A.,  Print  Works  Superintendent. 
Boyd,  W.,  Tharsis  Co.'s  Works,  Hcbburn-on-Tyne,  Chemical 

Engineer. 
Boyd,  W..  Anson  Street,  Rngeley,  Staffordshire,  Technical 

Chemist. 
Bradburn,  J.  A.,  1 8 1  »j .  West  Genesee  Street,  Syracuse,  N.Y., 

U.S.A.,  Chemical   Engineer   (Ammonia    Soda   Manu- 
facture ■ . 
Bradbury,  A.,  Queen  Buildings,  11,  Dale  Street,  Liverpool, 

Chemical  Broke-. 
Bradford,   Henry,  c  o  E.  G.  Clayton,  32,  Holborn  Viaduct, 

E.C..  Analytical  Chemist. 
Bradley.  Edw.  F.,  The  Star  Brush   Co.,  Ld.,   Eden  Grove, 

Holloway,  N.,  Engineer. 
Bragg,  Everett  B..  242,  Kennard  Street,  Cleveland,  Ohio, 

I'.S.A.,  Manufacturing  Chemist. 


Braithwaite,  Isaac,  Kendal,  Westmoreland,  Drysalter. 

liaiii.    W..    115,  Bow    Road,    London,    1  -..,   <  hemical 

Eneii 
Bramwell,  Major  E.,    Ethersall,    Huyton,  neat    Liverpool, 

i  Ihemical  Manufacturer. 
Bramwell, Sir  !•'.,  Bart..  F.B.S 

minster,  London,  S.W.,  Civi 
Bramwell,   G.   II.,   Cowlej    Hill,   Si     Helens,   Lauca-hire, 

Alkali  Manufacturer. 
Branson,    !•'.    W.,    Wi  Far   Headingley,    I. 

Pharmaci  mist. 

Bray,    Daniel,    Broadmoor    Chemical    Worl  :..rd, 

Gloucestershire,  i  hemisl  and  Managing  Partner. 
Bray,  Geo.,  Bagbj  Fields,  Leeds,  (Jas  Lighting  Engineer. 
Breej  Irvine  Chemical  Co.,    Lim.,   2n4,St. 

Vincent  Street,  GIa8gOW,  Chemical  Work*  Manager. 
Breffitt,    Wm..   Glasshoughton,    Castlefcrd,  Yorks,    Glass 

Manufacturer, 
lireneiiian,  Dr.  A.  A..  'J7,  Water  Street,  New  York.  U.S.  \., 

Analytical  Chemist. 
Bressey,  Ed's  .  209,  Romford  Boad.  Stratford,  E.,  (lold  and 

silver  Refiner. 
Broyer,   Tbeodor,   lu.">.   Main  Street,   Peoria,  111.,    U.S 

Chemist  (American  Glucose  Co 
Briant,  L.,  24,  Holborn  Viaduct,  London,  E.C.,  Analytical 

( Ihemist. 
Bricrley,  J.   T.,   2411,   Bolton   Road,  Chorley,   Lancashire, 

Analytical  i  hemist. 

gs,  J.   Burnett,  Vauxhall  Soap  Works,  B,  Blackstock 

Street,  Liverpool,  Soap  Manufacturer. 
BriggS,  J.  I'.,  Safari,  n.ar   Darbhanga,  Behar,  India,   S 

Wi.rks  Chemist. 
Briggs,  T.    Lynton,   357,  Madison  Street,  Brooklyn,  New 

York,  U.S.. V..  Technical  ( Ihemist. 
Briggs,    W.,  4,  Erskine    Terrace,  Dundee,    Manufacturing 

i  hemist. 
Brindley,  ('■.  F.,  c/o  Niagara  Electro-Chemical  Co.,  Niagara 

Kalis.  XA  .,  I'.S.A .,  Chemical  Engineer. 
Bristed,  John  (Journals);    c/o    Messrs.    Kemp    and    Co., 

Bombay,   India;    and  (subs.)     H.   B.     Sleeraab,    84* 

Leadenhall  street.  E.C.,  Manager. 
Bristow,  G.  W.,  Worcester  House,  35,  Eastcheap,  London, 

E.C.,  Chemical  Manager. 
Broadbeut,  H.,   c  o  Goodall,  Backhouse,  &  Co.,  Sovereign 

Street,  Leeds,  Chemist. 
Broadhnrst,  W.  Homer,  294,  Lafayette  Avenue,  Brooklyn 

NY..  I'.S.A.,  Chemist.  '    ' 

k,  Arthur,  Messrs.  C.  T.  Brock  &  Co.,  South  Norv. 

S.K..  Firework  Manufacturer. 

k,   J.,  Gwern-Tyno,  Colwyn  Bay,  North  Wales,  Chair- 
man of  United  Alkali  Co.,  Ld. 
Brooke,  C.  B.,jun.,  Colne  House,  Brantham,  near  Manning- 
tree,  Xylonite  Manufacturer. 
Brooke,  Ed'wd.,  Fieldhouse,  Huddersfield,  Fireclay  Manu- 
facturer. 
Brooke,  S.  W.,  Colne  House,  Brautham,  near  Mannin^trce, 

Xylonite  Manufacturer. 
Brooke,  Wilton,  Ashville,  StaJrfoot,  Barnsley,  Yolks,  Manu- 
facturing Chemist. 
Brookes,  E.  A.,  31,  Bamford   Road,   Didsbury,   near   Man- 
chester, Analytical  Chemist. 
Brookman,    Fred.     W.,     176,    Bamsay    Street.    Rochdale, 

Manure  Works  Manager. 
Broome,    F.    J.,    Holloway,    near    Matlock,    Derbyshire, 

-\  -saver. 
Brothers,  H.  E.,  Park  Terrace,  Tunstall,   Stoke-on-Trent, 

Analyst. 
Brothers,   Wm.,   16,  Manchester  Road,   Bury,  Lancashire, 

Chemical  Manufacturer. 
Brotherton,  E.  A.,  Commercial  Buildings,  Leeds,  Ammonia 

Distiller. 
Brown.    Prof.    A.     Crum,    F.B.S.,   8,    Belgrave    Crescent, 

Edinburgh,  Professor  of  Chemistry. 
Brown,    Csesar      K.,     Anglo-Continental    Guano     Works, 

Victoria  Docks,  E.,  Works  Foreman. 
Brown,  D.,  93,  Abbey  Hill,  Edinburgh,   Chemical   Manu- 
facturer. 
Brown,  D.,  Donaghmore,   Tyrone,    Ireland,  Soap   Manu- 
facturer. 
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Brown.  Edw.,  Russian  Steam  Oil  Mill*.  22,  Kourlandsky 

g    Analytical  Chemist 
Brown.  F.  W.,  Ivenue,  Maida  Hill,  W. 

Brown,  G.  E., Great  W<  -■        Railway  1  aboratory,  Swindon,  1 

Chemist. 
Brown.   H..   Cannon  Brewery.   Watford,   Herts    Brewing 

Chemist. 
Brow,,.  Horace  T.,  F.R.S  .  52,  Severn  Square,  Kensington, 

S  W.,  Brewing  Chemist. 
Brown,  Jas.,  Kimberley   Gardens,  Bloomfield,  Belfast,  Ire- 
laud.  Brewer. 
Brown,  l>r.  J.  Campbell,  8,  Abercromby  Square,  Liverpool, 

Professor  of  Chemistry. 
Brown.  ,T.   Henrv,  c  o   Bowman,  Thompson,  &  (         Ld., 

North"  i-h.  Technical  Cliemi-t. 
Brown.  Oliphant  A.,  tiennoxmill,  Lennoxtown,  X.B.,  Print- 
works Mai 
ItrowTi.    Reginald     B.,    18,   Warwick  Plaee,   Leeds.   Dyer's 

Chemist. 
Brown,  Robt..  The  Firs,  Hartford,  Northwich,  Engineer. 
Brown.  R.  J.,  Technical  School.  Stockport,  Principal. 
Brown.  T.,  The  Chemical  Works,   King's   Lynn,   Chemical 

Manufacturer. 
Brown.   YV.  Aitcheson.  Tudor  Oil  Works,  Port    Elizabeth, 

Cape  <  olony.  South  Africa,  Oil  Works  Manager. 
Brown, Walter,  c"  o  Jas.  H.  Dennis  and  Co.,  Widnes,  Assayer. 
Brown,  Win..  II.  Warwick  Street,  Sunderland,  Chemist. 
Browne,  Augustus  P.,   South   Metropolitan   Gasworks,  155, 

Rotherhithe  Street,  S.E..  Gas  Engineer. 
Browning,  W-,  Broad  Oak,  Aecrington,  Calico  Printer. 
Bruce,    Jas.,    The   Irish    Distillery,   Connswater,    Belfast, 

Ireland.  Distiller. 
Bruckmann,  G.  T..  192,  IStli  Street,  Brooklyn, K.Y.,  U.S.A., 

i  hemical  Engineer. 
Brunner,  H.,  Holly  Mount,   Tarbock  Road,  Huyton,  near 

Liverpool,  Chemical  Manufacturer. 
Brunner,   II.   Bertram,   Winnington  Old  Hall,  Xorthwieh, 

Chemist  and  Electrician. 
Brunner,  J.   F.  L.,  23,  Wetherby  Gardens,  London.  S.W., 

Chemical  Manufacturer. 
Brunner,  Sir  J.  T.,  Bart..  M.P.,  Druid's  Cross,  Wavertree, 

Liverpool,  Chemical  Manufacturer. 
Brunton,  J.   Dixon,  Wire   Mill,  Musselburgh,   X.B.,  Wire 

Manufacturer. 
Brvee.   John   Annan,    Messrs.    Wallace   Bros.,   8,    Austin 

Friars,  London,  E.(  '..  Merchant. 
Bryce,  Thos.,  Tharsis  Mines.  Huelva,  Spain,  Chemist. 
Bryce-Smith,  X.  J.,  Oakfield,  Barrow,  Whalley,  near  Black. 

burn,  Calico  Printer. 
Buchan,    Alex.,    Maude    Cottage,    Pellatt    Grove,    Wood 

Green,  X.,  Chemist. 
Buchanan,  D.  G.,  Mount  Vernon  House,  Glasgow,  Analyst. 
Buchanan,  Jas.,  juu.,  Caledonia  Foundry,  Brasenose  Road, 

Liverpool,  Engineer. 
Buchanan.  Joshua,  BufTelsdoorn,  via  Potchefstrooni.  S.A.R., 

Analytical  Chemist. 
Budden.E.  B.,  I  l.Furnival  Street, Holborn.E.C. .Consulting 

(  hemist. 
Bull,  Johannes  C,  Erith,  Kent,  Chemical  Engineer. 
Bullock,  J.  L.,  3,  Hanover  Street,  Hanover  Square,  London, 

W.,  Manufacturing  Chemist. 
Bumby,  II.,  c  o  Millom  and  Askam  Haematite  Iron  Co.,  Ld., 

Askam-in-Furness,  Lancashire,  Ironworks  Manager. 
Bunker,  H.  E.,  1,  Deanley  Terrace,  Bt.  Mary's  Road.  New- 
ton Heath,  Manchester,  Technical  Chemist. 
Bunting.   W.   Lightfoot,  c  o  F.   W.  Ashton  &   Co.,  Hyde, 

near  Manchester,  Calico  Printer. 
Burbridge,  Jas.,  India-rubber  Mills,  Tottenham,  N.,  India- 

rublier  Manufacturer. 
Burdekin,  G.,  jun.,  Park  Villa,  Prescot  Hoad,  St.  Helens, 

Chemical  Works  Manager. 
Burford,  Samuel   1-'..  Eastleigh,  Queen's  Road,  Leicester, 

ytical  Chemist. 
Burner,  lir.  J.,  1,  Birch  Avenue,  Talbot  Road,  Old  Trafford, 
Manchester,  Technical  Chemist. 

1'ittville  Terrace,  Ditton,  Widnes,  Chemist. 
Burgess,   Herbert,    co    Berington   and    Sons,   Xeckinger 
Mills,  Bermondsey,  S.E. ;  and  (Journals)  ll.Pendrell 
Road,  Brockley,  S.E.,  Dyer  and  Chemist. 


Burgess,  Herb.  E.,   16,  Bloomsbury  Street,  London,  W.C., 

Chemist. 
Burgess.  Wiu.    T.,    Beech    Road,    Reigate    Hill,    Surrey, 

Analytical  Chemist. 
Burghardt,  Dr.  C.  A.,  Fern  Cottage,  Alderley  Edge,  Cheshire, 

Consulting  Chemist. 
Borland,  Richard  O.,   Bishopgate,  Wigan,  Manufacturing 

Chemist. 
Burnard,    R.,    Plymouth     Chemical     Works,     Plymouth, 

Chemical  Manufacturer. 
Burnet,  Henry  K.,  Xorth    Biook  Vitriol  Works,  Bradford, 

Yorks,  Vitriol  Maker. 
Burnham,   J.    C.   Kirkee,    near   Toona,   India,   Analytical 

Chemist. 
Burnham,  Mather   II.,    Houghton,  Lake    Superior,   Mich.. 

U.S.A..  Mining  Engineer. 
Burn-Murdoch,  J.   V.,  Elmtree  House,  Pembroke,   South 

Wales.  Assayer. 
Burrell,    B.    A.,    5,    Mount    Preston,     Leeds,    Analytical 

Chemist. 
Burrough,  Horace,  jun.,  1130,  Lafayette  Avenue,  Baltimore, 

Md.,  U.S.A.,  Technical  Chemist. 
Burrows,  Edw.,  Belle  Vue  Road,  Low  Fell,   Gateshead-on- 

Tyne,  Alkali  Works  Manager. 
Burton,  F.,   2,  Green   Street,    Bethnal    Green,   E.,   Colour 

Manufacturer. 
Burton.  Wm.,   Clifton  Junction,  near  Manchester,  Potter'- 

Chemist. 
Bury,  J.   H..   Church  Chemical  Works,  near  Aecrington, 

(  hemical  Manufacturer. 
Bush,  Baron  W.    de,   20,    Artillery    Lane,   London,  E.C., 

Chemical  Manufacturer. 
Butler,  Paul,  Lowell,  Mass.,  U.S.A.,  Ammunition  Manu- 
facturer. 
Butler,  Samuel,  Compton,  Wolverhampton,  Brewer. 
Butler,    W.  \\\,  The  Cedars,   Duchess    Road,   Edgbaston, 

Birmingham,  Brewer. 
Butterrield,  J\  C,   13,  Victoria  Street,  Westminster,  S.W., 

Analvtical  Chemist. 
Buttcrtield,   W.    J.    A.,    Ebor   House,    Redhill,   Analytical 

Chemist. 
Butt,    E.    N.,     7  7,    Hamilton    Terrace,    Maida    Vale,    W., 

Pharmaceutical  Chemist. 
Buttfield,  Horace  V,  18,  Wellington  Road,  Bush  Hill  Park. 

Enfield,  X.,  Chemical  Demonstrator. 
Byard,  A.  G.,  Co  Burt,  Boulton,  and  Heywood,  ApartadoS, 

Bilbao,  Spain,  Technical  Chemist. 
Byrom,    T.    H..    Laboratory,  Wigan   Coal   and    Iron    Co., 

Wigan,  Analytical  Chemist. 
Bythway,  M.,  43," Lloyd  Street,  Albert  Street,  Manchester, 

Drysalter. 


Cabot,  Godfrey  L.,  82,  Water  Street,  Boston,  Mass.,  U.S.A., 

Chemist. 
Cadett,   Jas.,   Ashtead,   Surrey,    Photographic   Dry   Plate 

Maker. 
Caines,  G.   S.   A.,   7,   Rochester   Terrace,  Camden   Road, 

London,  XT.W.,  Analytical  Chemist. 
Cairns,   F.   Irvan,  246,   Park   Avenue,   Bridgeport,  Conn.. 

U.S.A.,  Metallurgist. 
Caldecott,    Arthur,     Box     1891,    Johannesburg,     S.A.R., 

Metallurgist. 
Calderwood,  J.,    Gowanlea,    Spencer  Park,  Wandsworth. 

S.W.;    and    Price's    Patent    Candle    Co.,    Battersea. 

Candle  Manufacturer. 
Caldwell,  Wm.,  Murray  Street,  Paisley,  X.B..  Drysalter. 
Calkin,   Wm.   S.,    Johnsonburg   Quay    P.O.,    Pa.,    U.S.A., 

Paper  Pulp  Works  Chemist. 
Cambier,  Jacob,  c,o  C.  F.  and  I.  Co.,  Pueblo,  Colo.,  U.S.A., 

Chemist. 
Cameron,    Alex.,    Agricultural    Laboratory,     4,    Lombard 

Court.  E.C..  Analytical  Chemist. 
Cameron,  Jas.,  11,  Rdion  Boad,  Port  Sunlight,  near  Birkeu- 

head,  Chemist. 
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Cameron,  Peter,  Bath  Bridge  Colour  Works,  Bristol,  Colour 

Works  Manager. 
(  tammack,  J.,51,  Benton's  Green  Lane, St.  Selena,  Technical 

Chemist. 
i  impbell,  Albert  J.,  Broad  Btroel  Avenne,  London,  E.C.. 

ueer. 

Campbell,  Andrew,  c/o  Bormab  Oil  Co.,   Ld.,  Bangoon, 

Bunnah,  Analytical  Chemist. 
Campbell,  Archibald,  48,  Whittaker  Road,  Upton  Park,  I    i 

and  (Journals)  549,  Wast  18th  Street,  Erie, Pa.,  1  ,S  \  . 

Technical  Chemist 
Campbell,  John,  lis.  Warren  Street,  New  fork  city.  U.S.A., 

Dye  Manufacturer. 
Campbell,  Jno.  !>.,  in,  St.  Mary    \\c,  London,  E.C.,  Oil 

Merchant. 
t  ampbelJ,  Peter,  c/o  The  Nairn  Linoleum  Co.,  P.<  >.  Boi  32, 

irk,  N.J.,  U.S.A.,  Manager. 
Cannon,  ,1.  ("..   70,   Ham    Park   Road,  Fores!   Gate,    1  ■'., 

Analyst. 
Cannon,  M..  Beanfby's  Chemioal  Works,  Lavender  Hill, 

London,  S.W.,  Vinegar  Works  Manager. 

liani,  Enrico,  3,  Palace  Green,  Kensington,  W.,  Civil 

Engineer, 
den,  Albert   J.,  Lea   Valley    Distillery,   Warton   Road, 

Stratford,  B.,  Distiller, 
Carey,     Arthur,     Browside,     Gat. acre.     ne»r    Liver] I, 

Chemist 
Carey,  E.,   Browside,  Gateacre,  near  Liverpool,  Chemical 

Manufacturer. 
..v.  W.  E.,  c  o  Sclopis  and  t  o.,  31,  Vis  Aosta,  Torino, 

Italy,  Works  Chemist. 

te,  T  .  L'.i.  West  Nile  Steet,  Glasgow,  i  hemical  Manu- 
facturer. 
CarJaaon,  Hngo,  c/o  The  Johnson  Co.,  Lorain,  Ohio   I  .S  \ 

Analytical  Chemist. 
CannichaeL  Dr.  H.,12,  Pearl  Street,  Boston,  Mass.,  U.S.A.. 

Analytical  Chemist. 

miehael,  Uerbert,   Bureau   of  Mines,  Victoria,   U r i t i > h 
mbia,  Public  Analyst  and  Assayi 
Carmody,  Prof.  Patrick.  Government  Laboratory,  Port  of 

Spain,  Trinidad,  Analytical  Chemist. 
Caro,  Dr.  11.,  Mannheim,  Germany,  Technical  Chemist. 
Carpenter,  I  .  (    .  Gas  Works,  Bridge  Foot,  Vauxhall,  S.K.. 

Civil  Engineer. 
Carpenter.  if.  S.,    Beckiugton     House,    Wcighton     Koad, 

S  1'..  Insurance  Broker. 
Carpenter,  R.    F,  Prestwieh,  Greencroft  Garden*.   West 

Hampstead,  N.W.,  Alkali  Works  Inspector. 

ithers,  J.  <;..  Burnbrae  House,  Milngavie,  N.B.,  Dye- 
works  Manager, 
swell,    Tims,    l:.,  19,  Cheetham  Place.  Cheetham  Hill, 

Manchester,  Analyst  and  Teacher  of  Chemistry. 
Carteighe,    M.,    ISO,    New    Bond    Street,    London,    W., 

Pharmaceutical  Chemist. 

Carter.  Stewart   F..    P.O.   Box    221,    North  Adams,   Mass., 

r.s.  v,  Chemist 
Carter.  W.  C,  19,  Short  Strand,  Belfast,  Ireland,  Analytical 

Chen 
<  arulla,  F.  J.  R..   S4,  Argyll   Terrace,   Derby,   Chemical 

Manufacturer. 
Case,  W.  T..  7,  Cedar  Street.  New  York,  U.S.A.,  Chemist. 
tner,  Hamilton  V.,  c  o  The  Aluminium  Co.,  Ld.,  Old- 
bury,  Birmingham,  chemical  Engineer. 
Catlin,  ('has.  A..  13:1.  Hope  Street,  Providence,  B.I.,  U.S.A.. 

Chemist  (ltumford  Chemical  Works). 
Caven,     Robt.      M.,     University      College,      Nottingham, 

Lecturer  in  Chemistry. 
Cawley.G.,   29,  Great   George   Street,  Westminster,   S.W., 

Chemical  Engineer. 
Can-ley.  . I..    278,   Passaic    Street.    Newark,   N.J.,    U.S.A.. 

Analytical  Chemist. 
Chadvick,  Walter  M.,  24.  West  3rd  Street,  Bayonne,  N.J., 

I  S.A.,  Chemical  Works  Manager. 
Chaloner.  G„  SO,  Weston  l'ark.  Crouch  End,  N.,  Chemical 

Lecturer. 
Chaloner,    G.    AY..    Niagara    Works.    Eagle    Wharf    Road, 

London,  N.,  Chemical  Manager. 
Chance.  A.  M..  Lawnside,  F.dgbaston,  Birmingham,  Chemical 

Manufacturer. 


Chance,  J.  P.,  51,  Pi  Gate   London,  S  W  .  Chemical 

.Manufacturer. 

(  handler.  Dr.  C.  F.,  school  of  Mines,  Columbia  i  niversity, 

New  York,  Professor  of  Chemistry. 
i  uaplin,  Dr.   Edw.  M.,  60,  Westgate,  Wakefield,  forks, 

Analytical  <  Ihemist. 
Chapman,   Alt".   ('..  East   India  Chambers,  83,    Lcadenhall 

Street,  B.C.,  \":il>  tical  <  Ihemist 
Chapman,  S.,  86,  Mark  Lane,  E.C.,  Chemical  Manufacturer. 
Charlier,  Andrew,  107,   Breadalbane  Terrace,  Hill  Sti 
( rlasgow,  General  Manager  and  Chemist. 
...  R,  |,.,  155,  East  Main   street,  North  Adams,  Mass., 
U.S.A.,  Professor  of  ( Ihemistrj  . 
Chatard,   Dr.  T.  M..  1714,  Rhode  Island  Avenue,  Wash 
ington,  lit   ,i  .S.A..  Chemical  Engineer, 
ney,  J.  P.,  c  o  I  Ihenej  Bros.,  South  Manchester,  I  'onn., 
U.S.A.,  Silk  Manufacturer's  Chemist, 
t  heyne.  A    M.,  c  0  Messrs.  Burgoyiie,  IB,  Coleman  St.,  E.C., 

Analytical  (  Ihemist. 
Cholerton,  A.  I-.,  Lyndum  House,  Lincoln  Street,  Leicester, 

Manufacturing  Chemist. 
(  hope,  J.   A..  The   Laboratory,   Somerset  House,  London, 

W.I '..  Assistant  <  Ihemist. 
Chorley,    Jno.    C,    Lodge     Lane,    Bewsey,    Warrington, 

Analytical  Chemist. 
Christie,  J.,  Levenfield,  Alexandria.  N.B.,  Dyer  and  Printer. 
Christy,    Th08.,    Malvern     House,    Sydenham,    S.E.  ;    and 

25,  Lime  Street.  London.  K.C.,  Chemical  Botanist. 
Chrystal,    W.    J.,     Shawfield    Works,    Rutherglen,    near 

Glasgow,  Chemical  Manufacturer. 
Church,   Professor  A.  II..   F.R.S.,  Shelsley, Kew, Surrey, 

Professor  of  Chemistry  in  the  Royal  Academy. 
Church,  Eliliu  D.,  jun.,  Trenton,  Wayne  Co..  Mich.,  U.S.A., 

Soda  Manufacturer. 
i  latliu.    Alan,    Littleton,    Mass.,    U.S.A.,    Manufacturing 

Chemist. 
Clanahan,  H.   C,  88,  King   Street,  Manchester,  Chemical 

Merchant 
Clapp,  Ralph  R.,  c/o  Standard  Ammonia  Co.,  Ld.,  Iceland 

Wharf,  Old  Ford,  E.,  Ammonia  Works  Manager. 
Clapperton,  J.,  jun.,  c/o  British  Aluminium  Co.,  Ltd.,  Lame 

Harbour,  Co.  Antrim,  Ireland,  Analytical  Chemist. 
Clark,  Donald,   Bairnsdale,  Victoria,  Australia,  Director  of 

School  of  Mines. 
Clark,  Edwin  S.,  Oak   Alyn,   Gwersyllt,  near   Wrexham. 

Colliery  Proprietor. 
Clark,  Dr.  J.,  138,  Bath  Street,   Glasgow,  Analytical  Che- 
mist. 
Clark,  R.   Ingham,  3,  Albert  Hall  Mansions,  Kensingtou 

Gore,  W.,  Manufacturer. 
Clarke,    Arthur,    St.    Ann's    Hill    Factory,    Nottingham, 

Bleacher  and  Dyer. 
(  larke,  C.  Goddard/lagleside,  Elm  Grove,  Peckham,  S.E., 

I  >rvsalter. 
Clarke,   E.   Lloyd,   Brooklands,    (  uddiugton,    Northwieh, 

Merchant. 
Claudet,   A.   C,   6,   Coleman   Street,   London,  E.C.;  and 
(Journals  to)  9,  Daleham  Gardens,  Hampstead,  N.W., 
Metallurgist. 
Claudet,  F.  G.,  6.  Coleman  Street,  E.C. ;  and  (Journals) 
3,  Manor  Rise   Terrace,   Dulwich,  S.E.,  Assayer  and 
Metallurgist. 
Claus,   C.,  9,   Oxford   Road,   Gunnersburv,  W.,  Chemical 

Engineer. 
Claus,  Carl  F.,  jun  ,  94,  Grove  Park  Terrace,  Chiswick,  W., 

Electrolytic  Chemist. 
Claus,  Wm.   H.,   31,   Mauldeth    Road,   Withiue;tou,   Man- 
chester, Manufacturing  Chemist. 
Clayton,  E.  G.,  Chemical-  Laboratory,  32,  Holborn  Viaduct, 

London,  B.C.,  Analytical  Chemist. 
Clayton,  Dr.  G.  Christopher,  Standtield,   Wavertree,  Liver- 
pool. 
Clayton,  J.  W.,  Bentfield,  Alma  Road,  Aigburth,  Liverpool, 

Pharmaceutical  Chemist 
Clayton,    Robt.    H.,    61,    Higher    Ardwick,    Manchester, 

Chemi-t. 
Clementson,   H.,  c  o    Columbus   Distilling    Co.,   80,  Pine 

Street,  New  York,  U.S.A..  Distiller. 
Clemes,  J.  H.,  Chyan-Bryn,  Newquay,  North  Cornwall. 
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Cltminshaw,  K..  Alkali  Works,  Oldbury,  near  Birmingham, 
iinical  Chemist. 

b,   G    II..  Cudbear  Street.  Hunslet   Road,    Leeds, 
liveware  Manufacturer. 
ClenueU,  .1.   E.,  c'o  V.   M.   Dobson,  Mills  Building,  Ni  n 

York.  U.S.A.,  Analytical  Chemist. 
Clerk.  Dogald,  is.  Southampton  Buildings, Chancer;  Lane, 

w  ('..  Engineer. 
Ciiff.  J..  Nisb-t  Hall.  Fulneck,  Leeds,  Firebrick  Maker. 
Stephen,  Wortley,  near  Leeds,  Firebrick  Maker. 
.  C.  D.,  Royal  Oak  Brewery,  Stockport,  Brewer. 
Clinch,  Jno.  W.,  JEartfield  House,  Douglas,  Isle  of  Man, 

Brewer. 
Cloud,  T.  C,  Wallaroo  Smelting  Works,  Wallaroo,  South 
Australia,  Metallurgist  and  Manager. 

-.  Dr.  F..  University  College,  Nottingham,  Professor 
of  Chemistry. 

-.  G.   A.,  Needham  .Market.   Suffolk.   Brewer    and 
Maltster. 
Clntton,  J.   H..   Coring  Villas.   Bnrry    Port,  E.S.O.,   Car- 
marthenshire, Assayer. 
Coats,  .Tuo.  T..  01,  Broughton  Street,  Edinburgh,  Manufac- 
turing Chemist. 
Ccbb,  Jno.  W.,  Farnley  Iron  Co.,  near  Leeds,  Ironworks 

Chemist, 
i  obleigb,  W.  M.,Bozeman,  Mont..  U.S.A.,  Assistant  Chemist 

•  ollege  of  Agriculture). 
CoblentZ,  Dr.  Virgil.  College  of  Pharmacy,   115,  West  G8th 
Street.  New  York,  U.S.A.,  Chemical  Lecturer. 

<  ochrane,  Chas.,  Green  Eoyde,  Pedmore,  near  Stourbridge, 

Ironmaster. 
Cochrane,  Jno..    Spring  Field.  New    Mills,  near   Stockport, 

Printworks. 
Coghill,    P.  de   G.,   Borax    Works,  Old  Swan,   Liverpool, 

Technical  Chemist. 
•  II,  W.  B.,  Syracuse,  New  Y'ork,  U.S.A.,  Chemical 

Engineer. 
Cohen,  Dr.  J.,  Y'orkshire  College,  Leeds,  Analytical  Chemist. 
Cohn,  Alfred  J.,  2,  Fast   107th  Street,    New  Y'ork   City. 

U.S.A.,  Chemist. 

<  .kcr.    F>nest    G.,    H.M.    Patent    Office,    Chancery    Lane, 

W.C  .  Examiner  of  Patents 
Colby,  Albert  L.,  c  o  Bethlehem  Iron  Co.,  South  Bethlehem, 

Pa.,  U.S.A.,  Metallurgical  Engineer. 
Colby,  W.  H.,  Carreg-wen,  Aberystwith,  Analytical  Che- 
mist. 
Colchester,    G.     II.,    Burwell,    Dear    Cambridge,     Manure 

Manufacturer. 
Colefax,   Dr.   Arthur,  (Journals)   26,  Ashgrove,  Bradford, 

Yorks,   and   (notices   and  subs.)   14,  Chester  Terrace, 

London,  S.W.,  Barrister-at-Law. 
Coleman,   Jas.    B..    South-Western    Polytechnic,    Manresa 

Road,  Chelsea,  S.W.,  Analytical  Chemist. 
Coleman,   W.   H.,  9,  Lloyd  Road,  East  Ham,  Essex,  Tar 

Works  Chemist. 
Collens,    E.,    Vinegar   Works,    Stourport,    Worcestershire, 

Vinegar  Works  Manager. 
..I.   M.,  Guy's  Cliff,  Wotton,  Gloucester,  Chemical 

Manufacturer. 
Collin,   Dr.    C.    A.,  Ferguslie  Threadworks,  Paisley,    N.B., 

Textile  Chemist. 

I  Davy,  Yat.s,  and  Hicks,  64,  Park  Street, 

Soutbwark,  SU.,  Analytical  Chemist. 
Collins,  J.  H.,  14 — 15.  Broad  Street  Avenue,  London,  E.C., 

.'list. 

Collins,  W.   Bepworth,  Bradford  Buildings,  Bolton,    Lan- 
cashire, Analytical  (  hemist. 
Collyns,  C.  S.  A.,  c  o  Mrs.  Goulding,  To,  Elm   llov  .  Leith 

Walk,  Edinburgh,  Chemist. 
Colman,  Dr.  II    (..,  23,  Stirling  Road,  Edgbaston,  Binuing- 

ham.  Analytical  Chemist. 
Colquhoun,  D.,  Mauleshank,  Carnoustie,    N.B.,   chemical 

Work-  Manager. 
noun,     Lewis,    .  .,    Nobel's    Explosives    Co.,    Ltd., 

Perranporth,  K.S.O.,  Cornwall,  Analytical  chemist. 
oun,  W   c  o  I  rancif  U and  Co.,  Lim.,Gars'.on, 

Liverpool,  I 
Coi-on,    A.,    C,as   Office,    Millstone    Lane,    Leicester,  Gas 

Engineer. 


Comer,  II..    1.   Broadway,   New    Y'ork,   U.S.A.,    Creosote 

Works  Manager. 
Connor,  C.  (..   Ml'..    4,   Queen's    Elms,  Belfast,  Ireland, 

Chemist. 
Conradsoo,    Pontus    H.,    Galena    Oilworks,   Franklin,  Pa., 

U.S.A.,  Analytical  Chemist. 
<  onrov,  Dr.  Jas.  T.,  Woodstock,  New  Brighton,  Cheshire, 

Chemist. 
Constable,  W.  IT.,  The  Beeches,  Seabank  Koad,  Liscard, 

Cheshire,  Analytical  Chemist. 
Coode,   J.  Charles,"  19,   Freeland   Road,  Ealing,  W.,  Civil 

Engineer. 
Cook,  F:.  M.,   Room   819,    150,  Nassau  Street,    New  York, 

U.S.A.,  Chemical  Manufacturer. 
Cook,  E.  Rider,   East  London  Soap  Works,  Bow,  London. 

E.,  Soap  Manufacturer. 
Cook,  H.  J.,  East  London   Soap  Works,  Bow,  London,  E.. 

Soap  Manufacturer. 
Cook,  Jas.   Williams,   London  and    Provincial    Dyeworks, 

Hackney  Wick,  N.E.,  Dyer. 
Cook,  Jno.  J.,  Atlas  Foundry,  St.  Helens,  Lancashire,  Iron- 

founder. 
Cook,    Wm.     Martyn,    29,    Highbury    Hill,    Londoo.    X. 

Analytical  Chemist. 
Cooke,  Arthur  W.,  c/o  W.  Bettel,  Box  647,  Johannesburg, 

S.A.R.,  Analytical  Chemist. 
Cookson,  Jas.  H.,  Stanley,  near  Wakefield,  Alum  Manufac- 
turer. 
Cookson,  N.  T.,  Neweastle-on-Tyne,  White  Lead  Manufac- 
turer. 
Coomber,   Thos.,    40,    Clarendon    Road,   Redland,  Bristol, 

Chemical  Lecturer. 
Cooper,   A.,  North-Eastern  Steel   Co.,  Middlesbrough-on- 

Tees ;   and    (Journals)    Erdeiy,   Middlesbrough,  Steel 

Works  Managtr. 
Cooper,    Bertwin,    Derby   Oxide    and    Colour    Co.,   Lini., 

Kngeley,  Staffordshire,  Colour  Manufacturer. 
Cooper,    Harry   J.,    Drinagh,   Wexford,   Ireland,   Cement 

Manufacturer. 
Cooper,  Walter  J.,  e/o  South  Wales  Cemeut  Co.,  Penarth, 

Cardiff,  Cement  Works  Manager. 
Corbould,    Win.  H.,  c/o  Bank  of  British  North   America, 

Rossland,  British  Columbia,  Mining  Engineer. 
Corcoran,  Bryan,  31,   Mark  Lane,  Loudon,  E.G.,  Chemical 

Engineer. 
Cordner-James,  J.  H.,  F'insbury  House,  Blomfield   Street, 

London,  E.C.,  Mining  Engineer. 
Cornett,  Jas.  P.,  Ford  Paper  Works,  Hylton,  near  Sunder- 
land, Paper  Maker. 
Cornish,   Vaughan,    102,    Edgware    Road,    Loudon,    W., 

Chemical  Lecturer. 
Corpataux,  J.,  6,  Cliff  Villas,  Toller  Lane,  Bradford,  Yorks, 

Technical  Chemist. 
Corrie,  David,  e/o   Nobel's  Explosives   Co.,   Ld.,  Polmont 

Station,  N.B.,  Technical  Chemist. 
Coste,  J.  H.,  40,   Craven    Street,  W.C.  ;    and  (Journals) 

206,  Amhurst  lioad,  Hackney,  E.,  Analytical  Chemist. 
Cotterill,  Thos.,  The   Poplars,    West  Bromwich,  Chemical 

Agent. 
Cotton,    W.    F.,    Hollywood    Roebuck,    Co.    Dublin,   Gas 

Works  Manager. 
Court,  Hevwood,   67,  Surrey   Street,  Sheffield,   Analytical 

Chemist. 
Cousins,  W.  J..  11  and  12,  Southampton  Buildings,  Chancery 

Lane,  W.C,  Consulting  Chemist  and  Director. 
Cowan,  W.  .1.,  7,  Park  Avenue,  Wood  Green,  N.,  Fine 

Colour  Manufacturer. 
Coward,  Percy,  68,  Brundrett's  Road,  Chorlton-cum-Hardy, 

Manchester,  Chemist. 
Cowburn.   W.   H.,   Sutton   House,  Ashley   Road,  Bowdon, 

Cheshire,  Chemical  Merchant. 
Cownley,  A.  J.,   13,   Fenchurch  Avenue,   London,   E.C., 

Analytical  Chemist. 
Cowper-Coles.  Sherard  Osborn,   39,  Victoria  Street,   West- 
minster, S.W.,  Metallurgical  Manufacturer. 
Cox,  Robt.,  M.P.,  Messrs.  J.   and  G.   Cox,  Gorgie,  Edin- 
burgh, Gelatine  Manufacturer. 
Crabb,  W.,  Border  Counties  Chemical  and  Manure  Works, 

Sillotb,  Cumberland,  Chemical  Manufacturer. 
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9,  Hampden  Terrace,  Mount  Florida,  Glasgow, 
Technical  t  Ihemist 

g,  rh. i-  .1  .  o  o  Messrs,  Peter  Spenee  and  Sons,  Man 
cheater  Alum  Work-,  Manchester,  Chemist. 
Crake.    Win..   90,   Selborne    Street,    Attercliffe,    Sheffield, 
\ tical  Chemist. 
■  11.  Chas,   B.,  Hawthorne  Cottage,   White  Cote   Hill, 
Bramley,  near  Leeds,  I  h  ei 
Craven,  Jno.,  jun.,  Smedlej  Lodge,  Cheetham,  Man 

Chemist 
Craw,  John,  IS,  Cadogan  Street,  Glasgow,  Drysalter. 

ion].    All  v,  113,  Fenchurcb    Street,    Londou,   E.G., 
Chemical  Merchant. 
Crawford,    D.,    Langdale'a   Chemical    Manure   (',>,.    Lim., 
st.  Laurence,  Ni  wcastli  on   l  j  d<  .  Mans 
-I'.uii.  D.,  The  Kims,  Handfortb,  Cheshire,  Dyer  and 
Printer. 

rley,  Arthur  II..    27,    Chatsworth    Avenue,    Aintree, 
rpool,  Analytical  •  Ihemist. 
Crawshaw,  I-..  25, Tollington  Pars     London,  N  .  Dye  Mer 

chant. 
Cremer,  John   II..  24,   Superior  Street,  Cleveland,  Ohio, 
l    S.A.,  Chemist  mid  Metallurgist, 

C     G.,    Ermyngarth,    Ashtead,   Surrej  ;    and 
:>.  Bridge  Street,  Westminster,  S.W  .  t  Ihi  mist. 
..  I,  i     V,  1,  Hare  Court,  Temple,  E.C.,  Barrister-at- 

Crichton, Donald  G.  (Journals),   Nundle,   via    Tamworth, 
tb,  Wales;  an  Bank,  Cupar  Fife, 

N  B  .  Analytical  i  Ihemist. 
(riper,   Win     B  ire  Chemical   Works,  Cossipore, 

cutta,  India,  Manufacturing  Chemist. 

i     A.,  Victoria  Works,  St.    Helens,   Lancashire, 
ir  Manufacturer. 
Crompton,  Percy  1!  .  Klton  Paper  .Mills,  near   Bury,  Lanca- 
shire. Paper  Maker. 
Cronquist,  Prof.   A.,  Werner.  Royal  Wharf,  Skcppsholmen, 

Stockholm,  Sweden,  Technical  Chemist. 

Ices,  W.,  F.R.S.,  7,  Kensington  1'ark  Gardens,  Notting 

Hill,  London,  W.,  Analytical  Chemist 

l  bos.,  c  ii  W.  D.   Houghton,  San!  ey  Wire  Mills, 

Warrington,  Metallurgist 
Crosfield,  A.  I...  16,  Bidston  Road,  Birkenhead,  Analytical 

Chemist  and  Assayer, 

rge   R.,    Walton    Lea,    Warrington,   Soap 

Manufacturer. 

■  s.    ('.     !•'.,   4,    New    Court,    Lincoln's     Inn,    London, 

W.C.,  Analytical  Chemist. 
Crossley,  Dr.  Arthur  W., Chemical  Laboratory,  St.  Thomas' 

Hospital,  London,  S.B.,  Organic  Chemist. 
ssloy,  Atkinson,  The  Scarlet  Ferric  Oxide  Co.,  Taly- 

wain,  near  Pontypool,  Chemist 
•  -man,  Tom,  Albion  Brewery,  Coldhurst Street,  Oldham, 

Brewing  Chemist. 
Crow,   Dr.  J.  K.,  23,  Vanburgh  Hill,   Blackheath,   S.E., 

Technical  Chemist 
I  row.  Henry  W.,  Abbey  Creek  Wharf,  West  Ham,  E.,  Tar 

Distiller, 
ler,  HedlevD,  The  Lodge,  Grove  Park,  Chiswick,  W, 

Student  (R.S.M.). 
Crowder,  W  .  271,  Evering  Road,  Upper  Clapton,  Loudon, 

V,  Manure  Work-  Manager. 
Crowther,  Edw.,  Wooilland  Dyeworks,  Headingley,  Leeds, 

Dj ,  i . 
Crowther,  Horace  W.,   21,  Beeches  Road,  West  Bromwicb, 

Technical  Chemist. 
Crowther,    W.   M.,    Field  House.    Gomersal,    near   Leeds, 

Manufacturing  Chemist. 
Crumble,   W.    1>„"  146,  Washington  Street,  East   Orange, 

N.J.,  C.S.A..  Analytical  Chemist. 
Cubley,  G.  A.,  c/o   Harrington  Bros.,   Oliver's    Yard,  53.1, 

City  Koad,  E.C.,  Chemist. 
Cullen,  Wm.,  Ardeer  Terrace,  Steveuston,  Ayrshire,  X.B., 

Chemist. 
Cuming,  James,  jun..  Chemical   Works,   Yarraville,  Mel- 
bourne, Australia,  Manure  Manufacturer. 
Canlifle,  E.  T.,The  Parsonage,  Handforth,  near  Manchester. 
Cunliffe,  Jos.,  Kern  Mill,  Whittle-le-Woods,  near  Chorley, 

Lancashire.  Calico  Printer. 


Cunningham,     Edw.,     Milton,    Mass      i    S.A.,    Chi 

Engineer, 
Curphey,  w     S.,   15,  Bute  Mansions,  Hilll 

Uknli  Works  Inspector. 

,■,   si, ,il,  i    C.  C   15,  Broadway,  New   fork,  U.S.A 

Electrical  i  agineer. 
Curry,    W.    A.,   Giltbrook   Chemical    Works,   Awsworth, 

Notts,  Manager. 
Cushman,  A  Her  ton  s,   Prescotl    Hall,   Cambridge,    M 

i    S.A.,  1  nstructor  in  t  Ihemistry. 
Cnthbert,  R.  M,  •-•;*,  Ashlej  r  m,  s  \v  .  I; 

Broker. 
Cuthbertson,  Sir  J.  N.,  2'.",  Bath  Street,  Glasgow,  Chemical 

Broker. 


Dacie,  J.  C.  Soap  Works,  Putney,   London,  S.W.,  Soap 
Manufacturer. 

Dale,  .las..  The  Towers,  Wellington,  Sumy,  Coppersmith. 
Dale,  1!.  S.,  l,  Chester  Terrace,  Chester  Road,  Manchester, 

( 'Iiemicul  Manufacturer. 
Daniell,   Louis  C.   (Journals),    Royal    Standard    Brewery, 

Tamworth,  New  South  Wales;  and  (subs.)  c  o  W.  T. 
\ ll.ii    ,\    Co.,    182,    Queen    Victoria    Street,   London, 

EC,  Brewer. 
Darby,  J.  IL,  Pen-y-Garth,  near  Wrexham,  Ironmaster. 
Darling,  G.  A.,  c/o  Robinson  Cold  Mining  Co.,  Box  1024, 

Johannesburg,  S.A.R.,  Metallurgical  Chemist. 
Darling,  W.  H.,  126,  Oxford  Street,  Manchester,  Analytical 

Chemist. 
Davenport,  Dr.  B.  F.,  161,  Tremont    Street,  Boston,   Mas-., 

ISA.,     Consulting,     Sanitary,      aud      'foxicological 

t  hemist. 
Davidson,  J.  E.,  40,  Percy  Gardens,  Tynemouth,  Chemical 

Manufacturer. 
Davidson,  Richard,  40,  Lilybank  Road,  Dundee,  Oil  Mer- 
chant's t  lerk. 
Davidson,  R.  II.,  c  o  United  Alkali  Co.,  Ld.,  Golding  Davis 

Works,  Widnes,  Analytical  Chemist. 
Davies,    G.    W.,    8,    Spring    Hill,     Stockport,     Chemical 

Lecturer. 
Davies,    Llewellyn  J.,  Bute  Chambers,  Hute  Road,  Cardiff, 

\-sistant  Analyst. 
Davies,  M.  Lloyd,   Stanley  Villas,   Runcorn,  Alkali  Works 

Manager. 
Davies,  W.  K..  o  o  Messrs.  Easton,  Anderson, and  Gooldcn, 

Lim.,  Erilh,  Kent,  Secretary. 
Davis,  A.  R.,  Lynton,  Wellington  Road  North,  Stockport. 

Analytical  Chemist. 
Davis,  Chas.,  3,  Leitrim  Terrace,  High  Street,  East  Ham,  E., 

Analytical  Chemist. 
Davis,  Fred.,  51,  Imperial  Buildings,  Ltidgate  Circus,  E.C., 

Analytical  aud  C'ousulting  Chemist. 
Davis,     George      E.,    Sandilands,     Knutsford,     Cheshire, 

Chemical  F^ngineer. 
Davis,   Herbert  J„    65,  Wall  Street,   New    York,    U.S.A., 

Merchant. 
Davis,   II.   W..   Government   Laboratory,  Somerset  House, 

W.C.,  Analytical  Chemist. 
Davis,   T.   Sebastian,  199,  South   Lambeth   Road,  London, 

S.E.,  Vinegar  Works  Chemist. 
Davis,  W.  Walley,  jun.,  c  o  Crozer  Iron  Co.,  Roanoke,  Va., 

U.S.A.,  Analytical  Chemist. 
Dawson,  B.,  York  House,  Malvern  Link,  Worcestershire, 

Engiueer. 
Dawson,  C.  A.,  Holly  Bank,  Frodsham,  Cheshire,  Technical 

Chemist. 
Dawson,  Geo.,   Reddish   Chemical  Works,  near   Stockport, 

Technical  Chemist. 
Dawson,  Jas.,  27,  St. Vincent  Place,  Glasgow  ;  and  (Journals) 

Eglinton  Dyewood  Mills,  Alloa,  N.B.,  Drysalter. 
Dawson,    W.    Haywood,    British   Alizarin    Co.,    Limited, 

Silvertown,  Victoria  Dock,  E. ;  and  (Journals),    135, 

Herbert  Road,  AVoolwieh,  S.E.,  Technical  Chemist. 
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uington, 


Deacon,  II.  W.,   B,  Ullel  Road,  Liverpool,  Alkali  Manu- 
facturer. 
Deakin,  E.  C,  Rvecroft  House.  Belmont,  near  Bolton.  Dyer. 
Deakin,    11..    Byecroft    Dyeworks,  Belmont,   near   Bolton, 

Dearden,  Thos.,    12.  Heywood   Street,   Bury,  Lancashire, 

Technical  Chemist. 
Deaville,  B.,  Hyson  Green  Works  Nottingham,  Manufac- 
turing Chemist. 
I)e  Clerck.  Maurice,  Heule-lez-Courtrai,  Belgium. 
Deering     W.   H.,   Chemical   Department,  Boyal   Arsenal, 
Woolwich,    S.E.:    and  (Journals)   9,   Harvey   ^  lllas, 
Hervev  Road.  Btackheath,  S.E.,  Analytical  Chemist 
Dek.haye,  "Philibert,   65,   Rue   de    Provence,    Pans,    Gas 

Engineer. 
De  Lessing,  G.  ( '.,  589,    Lexington  Avenue,   >ew  York, 

U.S  V.,  Manufacturing  Chemist. 
Dempsey,Geo.C.,165,Market  Street,  Lowell,  Mass.,  U.S.A., 

Chemist. 
Deniuth,    Dr.   I...   Wharfdale,   Church    Road,   Edgbaston, 

Birmingham,  Tar  Distiller. 
Denison,  Joseph   E.,  1,  Park   View  Terrace,  Manningham, 

Bradford,  Analytical  Chemist. 
Derrick,  Wm.  H.,  c  0  The  Pahang  Corporation  Ld.,  Kuantan, 

vii  Singapore,  S.S..  Mining  Engineer. 
De    Vellinsr,   F.   W.,    Higher   Grade   Board  School,    The 

Boulevard,  Hull,  Head  Master  and  Science  Lecturer. 
Devey,  A.   C.   13,   Redcliffc  Gardens,  South  Kensington, 

S.W.,  Bleaching  Engineer. 
Dewar.  Prof.  J.,  F.R.S.,  Boyal  Institution.  Albemarle  Street, 
W.  (for  Journals)  ;  and  1,  Scroope  Terrace,  Cambridge, 
Professor  of  Chemistry  and  Physics. 
Dewar,  Jno.  A.,  Balcraig,  Scone,  N.B.,  Dktiller. 
Dewey,  Fred.   P..  702,  9th  Street   Northwest,  Wash 

D.C..U.S.A.,  Metallurgist. 
De  Wilde,  Prof.  P.,  339,  Avenue  Louise, Brussels,  Belgium, 

Professor  of  Chemistrv. 
Dey,  PreoLall,  4.  Beadon'Street,  Calcutta,   Manufacturing 

Chemist. 
Dibdin,  W.  .1..  London  County  Council,  40,  Craven  Street, 
London,    S.W.;    and    (Journals  ^     Mayfield      Grange 
Road,  Sutton,  Surrey,  Analytical  Chsmist. 
Dick,   A.,   110,   Cannon   Street,  London,  E.C.,  Chemical 

Engineer. 
Dick,  F.  Burnett,  33,  Wharf  Road,  City  Koad,  X.,  Chemist. 
oson,  F.  M.,  c  o  Broken  Hill  Proprietary  Co.,  3,  Great 
Winchester  Street,  B.C.,  Secretary. 
Dickerson,   E.   N.,   15,   Wall   Street,   New  York,  U.S.A., 

Lawyer. 
Dickinson,    A.    J.,   Neptune   Tar    and   Chemical 
Deptford,  S.E. j  and  (Journals)    4,  Shardeloe 
New  Cross,  S.E.,  Tar  Distiller. 
Dickson,  Jno.,  54,  Brown  Street,  Broomielaw,  Glasgow,  Oil 

Merchant. 
Diestel,   Win.,    "7,    William    Street,   New    York,    I'.S.A., 

Dyestuff  Importer. 
Divers,  Dr.  E.,  F.R.S.,  Hongo,   Tokyo,  Japan,  Professor  of 

Chemistry. 
Dixon,  Prof.  Harold  B.,  F.R.S.,  Owens  College,  Manchester, 

Professor  of  Chemistry. 
Dixon,  Jos.,  Spring  Grove,  near  Sheffield,  Paper  Maker. 
Dixon,   M.    T~,    P.O.   Box    1816,   Johannesburg,    S.A.E., 

Metallurgical  Chemist. 
Dixon,  Wm.,  102,  Spring  Street,  Bury,  Lancashire,  Science 

Master. 
Dixon,  W.    Hepworth,    Wingfield,    Wanstead,    E.,  Match 

Works  Manager. 
Dobh,    Thos.,   Audrey  Cottage,    Union    Road,    Sharrow, 

ffield,  Pharmaceutical  Chemist. 
Dobbie,   Dr.   J.  J.,  University   College  of  North  Wales, 

Bangor,  Professor  of  Chemistry. 
Dobbin,  Dr.   L.,  Chemical  Laboratory,  University,   Edin- 
burgh, Professor  of  Chemistry. 
I,  A.  J.,  Biver  View,  Belvedere,  Kent,  Oil  Refiner. 
Dodd,  Archilaus,    135,   Coleman   Street,    Whitmorereans, 

Wolverhampton,  Electro-Chemical  Foreman. 
Dodd.    W.    It.,   Oak    Dene,    Bush   Hill   Park,   Enfield,   X., 

Chemical  Works  Manager. 
Doidge,  H.,  112,  Loop  Street,  Pietermaritzburg,  Natal. 


Works, 
Road, 


Domeier.  A.,  1 3,  St.  Mary-at-Hill,  London,  E.C.,  Chemical 

Merchant. 
Donald,    George,    1,   Park    Terrace,    Langside,    Glasgow, 

Chemist  and  Colourist. 
Donald,  Jas.,  5,  Queen's  Terrace,  Glasgow,  Manufacturing 

Chemist. 
Donald,  Samuel,  Corporation  Gasworks,  Dundee,  Analytical 

Chemist. 
Donald,  W.,  Saltcoats,  N.B.,  Analytical  Chemist. 
Donald,  W.  J.  A.,  40,Lilybank  Gardens,  Glasgow,  Chemical 

Manufacturer. 
Doolittle,  Orrin    S.,   130,   Norlh  oth   Street,   Reading,  Pa., 
U.S.A.,  Chemist  and  General  Storekeeper,  Philadelphia 
and  Reading  Railroad. 
Dore,    Jas.,    Copper    Works,   High    Street,   Bromley-by- 

Bow,  E.,  Distiller's  Engineer. 
Doremus,   Dr.  Chas.  A.,  59,  V.'est   51st   Street.  New  York, 

U.S.A.,  Professor  of  Chemistrv. 
Dott,   D.  B.,  c'o  J.   F.   Macfarlan  &  Co.,  93,  Abbey  Hill, 

Edinburgh,  Analytical  Chemist. 
Dougall,  A.,  27,  Beverley  Road,  Hull,  Gas  Engineer. 
Dougall,  Archibald,  Gasworks,  Kidderminster,  Gas  Engineer. 
Douglas,   Loudon  M.,  29,  Farringdon  Road,  London,  E.C., 

Chemical  Manufacturer. 
Douglas.  William,  Diamond  Plantation,   Demerara,   British 

Guiana,  Chemical  Engineer. 
Doulton,     Sir    Henry,    Lambeth    Pottery,   London,    S.E., 

Potter. 
Dowling,    Edmund,    83,    Cable    Street,    London,    E.,    Oil 

Merchant. 
Down,    T.,    Tharsis  Yilla,   Calstock,   Cornwall,   Chemical 

Manufacturer. 
Dowson,  J.  Emerson,  39,  Old  Queen  Street,  Westminster, 

S.W.,  Civil  Engineer. 
Drake,  Chas.  A.,  Three  Mills  DUtillery,  Bromlcy-by-Bow, 

E.,  Brewer. 
Dreaper,  W.  P.,  Clifton   Villa,  Coggeshall  Road,  Braintiee, 

Essex,  Technical  Chemist. 
Drew,  D.,  Lower  House  Printworks,   near  Burnley,  Calico 

Printer. 
Drew  sen.  Dr.  Viggo  1!.,  Fort  Edward,   N.Y.,  U.S.A..  Wood 

Pulp  and  Paper  Expert. 
Dreyfus,  Dr.    C,  Clayton  Aniline   Co.,  Limited,  Clayton, 

Manchester,  Dye  Manufacturer. 
Dreyfus,  S.,  Clayton  Aniline  Co.,  Ld.,  Clayton,  Manchester, 

Chemist. 
Driffield,  V.  C,  Appleton,  Widnes,  Chemical  Engineer. 
Drown,  Prof.  T.  M.,  The  Lehigh  University,  South  Bethle- 
hem, Pa.,  U.S.A.,  Professor  of  Analytical  Chemistry. 
Drummond,  Hod.  G.  A.,  Montreal,  Canada. 
Dudley,  Dr.  C.  B.,  1219,  12th  Avenue,  Altoona,  Pa.,  U.S.A., 

Analytical  Chemist. 
Dudley,  Prof.    W.  L.,  Vanderbilt    University,    Nashville, 

Tenn.,  U.S.A.,  Professor  of  Chemistry. 
Dufton.   Arthur,    81,    Watson  Road,  Broomhill,   Sheffield, 

Teacher  of  Dyeing. 
Duggan,  T.  R.,  Suiiuybank,  Vanbrugh  Hill,  Blackheath,  S.E., 

Analytical  Chemist. 
Dukes,  T.   William.  P.O.  Box  210,  Johannesburg,  S.A.R., 

Merchant. 
Duncan,    Arthur  W.,  42,  Trevelyan   Street,  Eccles,   Man- 
chester, Analytical  Chemist. 
Duncan,  J.,  9,  Mincing  Lane,  London,  E.C.,  Sugar  Refiner. 
Dunlop,  Robt.,    Stanrigg  Oil   Works,   Airdrie,    N.B.,   Oil 

Works  Manager. 
Dunn,  Fred.,   316,   Flinders  Lane,  Melbourne,   Victoria, 

Analytical  Chemist. 
Dunn,  J.,   53,  Brown   Street,  Manchester,  Chemical  Manu- 
facturer. 
Dnnn,  John,  Morgan  Academy,  Dundee,  Science  Teacher. 
Dunn,  Dr.  J.  T.,  Northern  Polytechnic,  Holloway  Road, 

London,  N.,  Headmaster. 
Dunn,     P.,    53,    Brown    Street,    Manchester,    Chemical 

Merchant. 
Dunn,  W.   H.,  jun.,  c/o  Messrs.  Reckitt  and  Sons,  Lim., 

Hull,  Analyst. 
Dunwody,  R.  G.,  369,  Piedmont  Avenue,   Atlanta,   Ga., 

I'.siA.,  Chemist. 
Dupee,  H.  D.,  Walpole,  Mass.,  U.S.A.,  Chemical  Agent. 
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Ihipiv,  l>r.  \.  l   1;>  .  Westminster  Hospital  Medical  Scboo), 
Caxton  Street,  London,  S  \\  ,  Professor  of<  hemistry. 

DutUon,    W.    II,    88,    Wiokham    Road,    Brockley,   S.l   . 
Merchant. 

Duxbuiy,    Thus.,    1 1.    Qrosvenor    Chambers,    Deansgate, 
hestor,  (ius  Engine<  r. 

Dvorkovitch,  Dr.  P.,  6,  Willow  Bridge  Road,  Canonbarjr, 
n  .  Technical  Chemist. 

I ' r.  I! .  1 7 , » iiont  Tower  Street,  London,  E.C,  Analy- 
tical and  Consulting  Chemist. 

Dyson,  C   i  !.,  Flint,  North  Wales. 

Dyson,  Dr.  O.,  Temple  Bouse,  Cheetham  Hill,  Manchester, 
Analytical  Chemist. 

H., 
Manufacturing  t  Ihemist. 

Dyson,  Septimus,  2,  Exchange  Place,  Middlesbrough,  M 
facturing  Chemi-t. 


EarVe,  Vavasour,  Porchester  Lodge,  Streatham   Common, 

S.W.,  Merchant. 

•  haw.  Edwin,   84,    Mark    Lane,    London,   E.C,    \  - 

constant 

.  W.    B.,  Halton    K  .id,  Runcorn,   Cheshire.  Cbemioal 

Manufacturer. 

■    Refinery,  King  Edward  Street, 

Mile  End  New  Town,  Sugar  Works  Manager. 

L'k,  .1.  .1.,  Millaquin  Refinery,  Bundaberg,  Queensland, 

-     -ir  Work*  Manager. 

\     \\  ..    17,   Temperlej    Road,   Balham,    SAY, 

Petroleum  Works  Manager. 
i. '».  Jos    il  .  East    Washington   Lane   and   stenton 

Avenue,     Gcrmantown,     Philadelphia,    Pa.,     U.S.A., 

(.'heuiist. 

s.,  Linacre  Gas  Works,  Bootle, near  Liverpool, 
Works  Manager. 
Eddy,  Harrison  P.,  Sewage  Purification  Works,  Worcester, 

Mass.,  I'.S.A..  Superintendent. 
F.I..    Henry    E.,    251,   School    Road,  Crookes,   Sheffield, 

Analytical  Chemist. 

Lnthony,  Readville,  Mass.,  U.S.A.,  Chemist. 

rods,   Dr.  Lewis  II.,  1,  Garden  Court,  Temple,  F..C, 

Barrisn  r-at-I.aw. 
Edwards,    Henry    W.,   ;, li,    Utah  Avenue,  Santa   Monica. 

Cal.,  ISA.,  Smelting  Works  Manager. 
Edwards,  W.  Buckland,  101,  Leadenhali  Street,  London, 

E.C.,  Analyst. 
Ehrenf eld,  Prof .  Chas.  II.,  York  Collegiate  Institute,  York, 

Pa  .  I  .S.A..  Professor  of  Chemistry. 
Ehrhanlt,   Ernest   F.,   Badisehe  Aniliu   und  Sola    Fabrik, 

Lndwigshafsn  »  l:hein,  Germany,  Research  Chemist. 
Ekenberg,   i)r.  Martin.  :i.  Agnegatan,   Stockholm,  Sweden, 

Technical  Chemist. 
F.kman,   C.  I>..    Paper   Mills,    Northfleet,    Kent,    Technical 

Chemist 
Elborongh,  T.,  js),   Mark   Lane,   London,   E.C,   Manure 

Manufacturer. 
Elliot,  John,  Free  Library.  Wolverhampton.  Librarian. 
Elliott,  Dr.  A.  H.,  Consolidated  Gas  Co.,  4,  Irving  Place, 

N\w  York.  U.S.A.,  Analytical  Chemist. 
Elliott.  Dr.  J.  Y.,  c  o  Grimwade  and  Co.,  82,  Bishopsgate 

Street,  London.  E.C,  Manufacturing  Chemist  fSydnev. 

HAW.).  "       " 

Ellis.  Alex.,  Victoria  Terrace,  South  Shields.  Pharmaceutical 

Chemist 
Ellis,  C.    J..    13.    West    Scotland    Street,   Kinning    Park, 

Glasgow,  Technical  Chemist. 
Ellis,   K.  Victor,   21,   Castle   Street,  E.linburgb,  Analytical 

Chemist. 
•    G.  Heloe,   6,  Westbourne   Terrace.   Hyde  Park.  W.. 

Patent  Agent. 
Ellis.  H„  11 2.  Regent  Street,  Leicester,  Chemical  Merchant. 
Prof.    W.   Hodgson,   School    of  Practical   Science. 
Toronto,  Canada,  Professor  of  Applied  Cheinistrv. 


Ellison,   Henry,  Elatl    Lane.   Cleckheutou,    forks,    M 
facturing  <  Ihemist. 

Elmore,  A    S.,  Knoetrop  Old  Hall,  Leeds,  Electro-Metal- 
lurgist. 

Elworthy,  U.S..  19,  Hill   Road,  Bandra,  Bombay,  i 

Sugar  Work-  I    In  m 

Endemann,  Dr.  II. ,  28,  William  Street,  New  York  City, 

I     S    V.  Analytical  Ch 

Knequiit,   John,   502,   Clinton    Avenue,   Brooklyn,    N.Y., 

U.S.A.,  Consulting  Chemist  and  Chemical  Engineer. 
English,   Frank    II..    hi.   Green   Terrace,   Padiham,   Lan- 

ishire,  Analytical  Chemist. 
Entwisle,  Edw.,  Woodlands,  Ashton-upon-Mersey,  Cheshire, 

Cotton  Manufacturers. 
Ermen,   F..  jun.,     Nassau    Mills,   Patricroft,    Manchester, 

l)y,r  and  Bleacher. 
Ernst,     Adolf,    Oberlangenbielau,     Schlesien,     Germany, 

( Ihemist. 
Erskine,  J,  K.  (Subscriptions),  6,  Lascotts   Road,  Wood 
n.  X. :   and  (Journals),  Geo.  Goch  G.  U    I 

Box  540,  Johannesburg,  S.A.I!.,  Analytical  Chemist. 
E-iltman,  A.,25,  Roe  Lane.Southport,  Lancashire,  Analytical 

Chemist, 
Esteourt,  (.'..  20,  Albert  Square,  Manchester,  Consulting 

Chemist. 
Evans,  Enoch,  IS  I.  Herbert   Road,  Small  Heath,  Birming- 
ham, Accountant. 
Evans,   Sir  John,    K.C.B.,    F.B.S.,    Nash  Mills,     Hemel 

Hempstead,  Hcrt-.  Paper  Maker. 
1  vans.   ,lno..    H..    71.    I.ambton   Road,   Cottenham    Park, 

Wimbledon,  Analytical  Chemist. 
Evans,   R.    E.,  3,   Glencoc,   Stratford-on-Avon,   Brewing 

<  bemist. 
Ivans,  Dr.    Thos.,  <  o  American   Cotton  Oil  Co.,  4G,  Cedar 

Street,  New  York.  U.S.A.,  Chief  Chemist. 
Evershed,   P.,  Atlas   Works,    Hackney  Wick,  London,  E. , 

Colour  Chemist. 
Evershed,  Henry  G.,  Soap  Works,  Foundry  Street,  Brighton, 

Soap  Maker. 
Evershed,   Wallis,     co    Whitwell     &   Co.,     Ld.,     Kendal, 

Westmoreland,  Brewer's  Chemist. 
Ewan,    Dr.     Thos.,    20    High    Street.    Smethwick,    near 

Birmingham,  Chemist  (Aluminium  Co.), 
Ewen,  F:ric  ]).,  Port  of  Spain,  Trinidad.  B.W.I.,  Chemist. 
Extey,   Arthur,  Meanwood  Grove,  Meanwood,  near  I. 

Tanner. 


Fahlberg.  Dr.  C,    Saccharin  fabrik,   Salbke-Westerhusen 

a  Elbe,  Germany,  Manufacturing  Chemist. 
Fairchild,   Sam    W.,  King's   Bridge,  X.Y"..   U.S.A.,   Manu 

facturing  Chemist. 
Fairley,  T.,  17,  East  Parade,  Leeds,  Analytical  Chemist. 
Fairlie,  H.  C,  2,  University   Gardens,  Glasgow,  Chemical 

Manufacturer. 
Fairweather,    Wallace,    62,   St.    Yincent    Street,    Glasgow, 

Patent  Agent. 
Fallon,  J.   H.   M.,   Casilla     232,   Lima,   Peru,   Analytical 

Chemist. 
Fanta,  F..  Effingham  House,  Arundel  Street,  Strand,  W.C., 

Engineer. 
l'arrant,  X.,  c  o  J.  Nicholson  and  Sons,  Chemical  Works, 

Hunslct,  Leeds,  Analytical  and  Metallurgical  Chemist. 
Farries,  T.,  16,  Coleman' Street,  London,  E.C,  Manufac- 
turing Chemist. 
Farrington,  T.,  4,  Waterloo  Place,  Cork,  Ireland,  Chemical 

Engineer. 
Faulkner.    F ,    The  Laboratory,   Bath  Row,  Birmingham, 

Consulting  Brewer's  Chemist. 
Fawcett,  Jas.  H.,  c/o  Bank  of  Australasia,  Perth,   W  - 

Australia,  Metallurgist. 
Fawsitt,  C.  A.,  Atlas  Chemical  Works,  East  Nelson  Street, 

Glasgow,  Chemical  Manufacturer. 
Feld,  Walther,  Cheinische  Fabrik,  Linz  a/Khein,  Germany, 

Chemical  Works  Director. 
Ferguson,   J.  Hart,  Loch   Katrine   Distillery,   Camlacbie, 

Glasgow,  Distillerv  Manager. 
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Ferguson,  Prof.  J.,  The  University,  Glasgow,  Professor  of 
Chemistry. 

-on,  1L,  Prince  Regent's  Wharf,  Victoria  Do 
Technical  elm 
Ferguson,  Win.  B.  3.  Plowden  Buildings,  Temple,   E.C., 

Barristcr-at-Law. 
Ferrie,  And..  Koslin  House,  EUesmere  Park.  Eccles,  Man- 
chester, Chemical  Merchant. 
Fiebing.John  II..  (U4.  listh  Street, Milwaukee,  Wis..  U.S.A., 

Leather  Trade  Chen 
Tield,  C.  H  .  linen  Street  (,reen.  Orpington,  Kent.  Brewing 

Chemist. 
Field,  E.  W.,  The  Brewery,  Nottingham,  Brewer. 
Field,  S.  E.,  Lewin's  Mead  Brewery,  Bristol.  Brewer. 

-    S.,  1,1  -  Villas.  Mycenae  Road,  Westcoinbe 

Part    -  tufacturing  Chemist. 

Field.    Wm.  Eddington,  65,  Sutherland    Road,   Armadale, 

Melbourne,  Victoria,  Analytical  Chemist. 
Fielding,  A..  George  Street,  Safrord,  Manchester,  Drysalter. 
Filcock.    1'..    Cumberland     House,     Cumberland     Street, 

Macclesfield.  Analytical  Chemist. 
Findlav,  T.  •'..  e  o  Messrs.  Chapman  and  Messel,  Silver- 
town,  London,  E..  Technical  Chemist. 
Fiulav,  Kirkman.  c  o  Milne  &  Co.,  123.  Bishopsgate  Street, 

Loudon,  E.C.,  East  India  Merchant. 
Fischer,  Albert.   75,  Palmerston  Buildings,  London,   E.G., 

Journalist. 
Fischesser,  Alf.,  Lutterbach,  bei  Mulhausen,   Alsace,  Dye 

Manufacturer. 
Fisher,  W.  W.,  5,  St.  Margaret's  Road,  Oxford,  Chemical 

I.     -urer. 
Fison,  Jno.,  Messrs.   Jas.   Fison  and   Sons,  Thetford,  Nor- 
folk, Chemical  Manufacturer. 
Fitzbrown,  G.,  Ditton  Copper  Works,  Widnes,  Metallurgist. 
Klammer,  E..  Heilbronn  a 'X..  Wiirternberg,  Manufacturiug 

Chemist. 
Flanagan,  Chas.  A.,  Hegewiseb,  111.,  U.S.A.,  Manufacturing 

Chemist. 
Fleisher,  Sainl.,  25th  and  Hamilton  streets,  Philadelphia, 

Pa.,  U.S.A.,  Woollen  Manufacturer. 
Fleming,  J.  Arnold,  136,  Glebe  Street,  Glasgow,  Potter. 
Fleming,   R.    G.,    Tudhoe    Ironworks,     Spennymoor,    co. 

Durham,  Analytical  Chemist. 
Fletcher.   A.  E„  Delmore,  Caterbam,  Surrey,  Alkali  Works 

Iuspector. 
Fletcher,     E.    Lyon,    Museum    Street,    Warrington  ;  and 
(Journals)      Grappenhall,     near      Warrington,      Gas 
Engineer. 
Fletcher,  Eli,  Park  House,  Aked"s  Road,   Halifax,   Yorks, 

Master  Dyer. 
Fletcher,  K.  Morley,  73,  Victoria  Road,  Headingley,  Leeds, 

Alkali  Works  Inspector's  Assistant. 
Fletcher,  F.  W  .  Beauchamp  Lodge,  Enfield,  Manufacturing 

Chemist. 
Fletcher,    G.,   3,    Bast    Ascent,    St.    Leonards  -  on  -  Sea, 

Mechanical  Engineer. 
Fletcher.  II.  Ja.[iie-,  North  Geelong,  Victoria, Manufacturing 

(  hemist. 
Flintoff,   R.    J.,    Haxby,    Crumpsall    Lane,    Manchester, 

Chemist. 
Flower,  Major  Lamorock   (Lee   Conservancy  Board),  12, 
Finsbury  Circus,  EC,  Sanitary  Engineer. 

.  Alfred,  32,   Everton    Valley,   Everton,    Liverpool, 
Metallorgical  (hemist. 
Fogg,  Chas.  A.,  39,  1'ark  Road,  Bolton-le-Moors,  Lecturer 

in  Chemistry. 
Fogg,  Jas.,   11,  Claude  Villas,  Urove   Vale,  Ea>t    Dulwich, 

Sugar  Chemist. 
F'».rd,  Geo.,  Royal   Mint,  Melbourne,   Victoria,  Australia, 

i\er. 
Forbes,    .1.   Chemical    Works,  Old    Ford,    London,    E., 

Manufacturing  Chemist. 
Forbes,  Paul  R.,  61  I,  Sears  Building,  Boston,  Mass.,  U.S.A., 

Chemist  and  Assayer. 
Ford,   J.   B.,  jun.,  co    Michigan    Alkali    Co.,   Wyandotte, 

Mich.,  D\8    \      Si     retary  and  Treasurer. 
Ford,  Jno.  Humphrey,  Holyrood  Glass   Works,  Edinburgh, 

Flint  Glass  Manufacturer. 
Ford,  Jno.  S.,  Abbey  Brewery,  Edinburgh,  Analyst. 


Formoy,    J.    Arthur,    Chestham,    Grange    Road,    Sutton, 
Surrey.  Oil  Expert. 

Forrester,  Albert,  Ranipettai,  Xorth   Arcot,  Madras,   India. 
Chemist  and  Distiller. 

Forrester,  A.  M.,  Port  Dnndas  Chemical  Works,  20,  Canal 
Bank,  Glasgow,  Analytical  Chemist. 

Forster,  Ralph   C,  c  o  Messrs.  Bessler,  Waeehter,  &  Co., 
18  and  19,  Fenchurch  Street,  K.C.,  Chemical  Merchant. 

Fort,  Jas.,  16,  Adelphi  Bank  Chambers,  South  John  Street, 
Liverpool,  Chemical  Merchant. 

Forth,   Henry,  Regent   Street,  New  Basford,  Nottingham, 
Drysalter. 

Foster.  Jas.,   11,  St.  Andrew's  Drive,   Pollokshields,  Glas- 
gow, Engineer. 

Foster,   R.   Le   Xeve,  The  Firs,  North   Road,  Droylsden, 
Manchester,  Manufacturing  Chemist. 

Foster,    Wm.,   Esholt    House,  Chapeltown,  Leeds,   Manu- 
facturing Chemist. 

Foulis,  Wm.,  2,  Montgomerie  Quadrant,  Kelvinside,  Glas- 
gow, Gas  Engineer. 

Fowler,    Gilbert   J.,    100,   Flixton    Road,    Urmston,    near 
Manchester,  Chemical  Demonstrator. 

Fox,    A.     Stauley,     23,    South   Road,    Faversham,    Kent, 
Chemist  (Cotton  Powder  Co.,  Ltd.). 

Fox,  J.  Wesley,  115,  Lower  Thames   Street,  London,  E.C., 
Salt  Merchant. 

Fox,  T.,  jun.,Tonedale,  Wellington,  Somerset,  Wool  Manu- 
facturer. 

France,  G.  T.,  Friar's  Goose  Works,  Gateshead-on-Tyne 
Alkali  Works  Manager. 

France,  H.  C.  D.,  8,  Vicarage  Road,  Edgbaston,  Birming- 
ham, Alkali  Works  Manager. 

Francis,  E.,  Ivy  Bank,  Park  Valley,  Nottingham,  Chemical 
Lecturer. 

Francis,  E.  G.,  c,  o  Manbre  Saccharine  Co.,  Hammersmith, 
W.,  Glucose  Works  Manager. 

Francis,  G.  B.,  38,  Southwark  Street,  London,  S.E.,  Whole- 
sale Druggist. 

Francis,  Wm.,  jun.,  City  Laboratory,   Cork   Hill,  Dublin, 
Chemist. 

Francis,    W.    H,    38,    Southwark    Street,    London,    S.E., 
Wholsale  Druggist. 

Frank,   Jerome   W.,    29,  Broadway,   New    York,    U.S.A., 
Chemist. 

Frankel,  L.  K.,   1315,  Marshall   Street,  Philadelphia,  Pa., 
U.S.A.,  Chemical  Demonstrator. 

Frankenburg,  Isidor,  Greengate   Rubber  Works,    Salforrl, 
Manchester,  India-rubber  Manufacturer. 

Frankforter,  Dr.  G.  B.,  University   of  Minnesota,  Minnea- 
polis, Minn.,  U.S.A.,  Professor  of  Chemistry. 

Frankland,   Dr.    E.,  F.R.S.,  The    Yews,  Reigate,  Surrey, 
Professor  of  Chemistry. 

Frankland,  H,  Streonshalh  House,  The  Crescent,  Linthorpe, 
Middlesbro',  Analytical  Chemistry. 

Frankland,  Dr.  P.  F.,  F.R.S.,  Mason  College,  Birmingham, 
Professor  of  Chemistry. 

Fraser,  Leslie  McG.,  98,  Commercial  Road  East,  London, 
E.,  Chemical  Engineer. 

Fraser,  W.  J.,  98,  Commercial   Road   East,   London,  E., 
Mechanical  Engineer. 

Free,  R.,  The  Elms,'  Mistley,  Essex,  Maltster. 

Freear,  H.   M.,   Hedge-field,  Harpenden,  Herts,  Analytical 
Chemist. 

Freestone,  J.  W.,  9,  Clark's  Terrace,  New  Ferry,  Cheshire, 
Manufacturing  Chemist. 

Frew,  Dr.  Wm.,  Laboratory,  Well  Park  Brewery,  Glasgow, 
Brewing  Chemist. 

Fries,  Dr.  Harold  H.,  92,  Reade  Street,  New  York,  U.S.A., 
Chemical  Manufacturer. 

Friswell,  R.  J.,  115,  Darenth  Road,  Stamford  Hill,  London, 
N.,  Colour  Manufacturer. 

Frost,  Dr.  Howard  V.,  Arlington,  Mass.,  U.S.A.,  Professor 
of  Chemistry. 

Frost,    Joe,    Mold    Green,    Huddersfield,    Manufacturing 
( 'hemist. 

Fryer,   Dr.   A.    C,   13,   Eaton   Crescent,    Clifton,   Bristol, 

Alkali  Works  Inspector. 
Euerst,  Dr.  Alex.  F.,  co   Wood   Street  Smelting   Works, 
30,  Wood  Street,  London,  E.C.,  Chemist. 
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Riant,  Jos.  P..  17,  Fhilpol   Lane,  Loudou,  E.C.,  I  hemioal 

ud  t  'il  Merchant 
Fuerst,  W    I'  .  9,  Stone  Street,  Nen  York,  i    S.A  .Chem'cal 

Mi  i  chant. 
I-  ill.r.  (  h  i-.  ,1.  !'..  L.  and  V.  Railway  Works,  Uorwich,  near 

Hull. m.  A  nnlj  ti.-al  Chemist 
Fuller,  VV.   M    (Journals),  Lawn  Side,  Stow  Park   Cii 

Newport,  Moi  ,j  and  (subscription  )  c/o  Morris  &  Griffin, 

I.ini  .  Mnindee,  Newport, Mon.,  Chemical  Manufiv 
Fulton,  H.B.,  88,  St  Dunstan's  Road,  West  Kensington, 

W..  Metallurgist 
Fulton,  Rnbt,  jun  ,  Ardeer  Factory,  Stevenston,  Ayrshire, 

s  I! .  Explosives  t !heuiist. 
Fulton-Smith,  J.,  Neruuis,  Mold,  North  Wales,  Brewer. 

(no.,  7,  West  George  Street,  Glasgow,  Oil  Works 

Director. 
G     \     I.   igrave  Road,  Luton,  Beds,  Dyer. 


Gabbett,  E.   R.,  Prince  Regent's  Wharf,  Victoria   Docks, 

London,  E.,  Chemical  bngim 
Gadsden,  Capt  II.  A.,  Chemical  Merchant 

.    Win.,    125,    Frederick    Ko.nl.    Aston,   Birmingham, 
Analytical  i  'bemist. 

ii.  T    K  .  Alice  Buildings,  Bombay,  India,  Consulting 
Chi  mist 
Galbrsith,    Win.,  c/o  Glasgow   Iron   and  Steel  Co.,  Ltd., 
Wishaw,  N.H  ■  il  i  Ihemist, 

Society  d'Electrochimie,    I,  Rue  de  Trei 
Paris,  Prance,  Technical  Chemist 
Gait,  Hugh  Alien,  c  o  Michigan  Alkali  Co.,  Wyandotte, 

Mich.,  U.S.A.,  Works  Manager. 
Gamble,    Col.    D.,    Windlehnrst,    St    Helens,    Chemical 
Manufacturer. 
le.  D.,  jun.,  Ratonagh,  Colwyn  Bay,   North   Wales, 
Chemical  Manufacturer. 
Gamble,  J.  C,  Cowley  Hill,  St.  Helens.  Chemical  Manu- 
facturer. 
Gamble,  .las.  N"..  The  Laboratory,  Procter  and  Gamble  Co., 
Ivorydale,  Ohio,  U.S.A.,  Soap   Manufacturer  and   Oil 
Refiner. 
Gamble,     W.,    Briars     Hey,     Rainhill,    near     Liverpool, 

Chemical  Manufacturer. 
Gane,  Eustace   H.,  79,  Ann   Street,  New   York,   U.S.A., 

Pharmaceutical  Chemist. 
Gang,  Adolf,  l'arbenfabrik  von  L.  Cassella  8c  Co.,  Frankfort 

o/Main,  Germany,  Dye  Work-  Manager. 
Gardair,   Aimi,   51,  Kue  St.  Ferreol,  Marseilles,  Prance, 

Director  of  Chemical  Co. 
Gardiner,  H.  J.,  182a,  Northumberland   l'.irk.  Tottenham, 

N„  Traveller. 
(■.miner.  Walter   M.  Technical  College,  Bradford,    Yorks, 

Assistant  Lecturer  on  Dyeing. 
Garibaldi,    Joachim    A  .,    ji.    Church     Place,    Gibraltar, 
Analytical  Chemist. 

ii  t.  D.  C,  Syston,  Leicester,  Manufacturing  Chemist. 
;t,  F.  C.  Durham   College   of  Science.  Ncwcasth-on- 
T\ne.  Teacher  of  Science. 

k.  Dr.  A.  R.,  Huyton,  near  Liverpool,  Manufacturing 
Chemist. 

in,    R.   (Hill,   Garton   &   Co.1,   Southampton    Wharf, 
Battersea,  S.W.,  Glucose  Manufacturer. 
Garton,  Bd.  S.,  c  o  Wiggin  and  Co.,  Mond's  Nickel  Work-. 
Smethwick,  Birmingham,  Chemist. 

vne,  Dr.  W.  J.,  36,  South   Hollidav  Street,  Baltimore, 
.\id..  U.S.A.,  Analytical  Chemist. 
Gaskell.  IL.  jun.,  Clayton  Lodge,  Aigburth,  near  Liverpool, 

Alkali  Manufacturer. 
Gaskell,     Holbrook,    Wooltou     Wood,     Liverpool,    Alkali 

Manufacturer. 
Gaster,  Leon,  :s7,  Maida  Yale,  W..  Electrical  Engineer. 
Gate,  lorn   Erskine.  Messrs.  Howroyd  and  Oldroyd,  Dews 
bury,  York-.,  Manufacturing  Chemist. 


fiatheral.G.,  174,  Sobo  Hill,  Handsworth,  Birmingham. 
Geisenbeimer,  Tbeodor,  189,  Pronl  Street,  New  York  City, 

U.S.A.,  ( Ihemical  and  Dye  Met  chant 
Gcisler,    Dr.   Jos.    P.,    Rew    York     Mercantile     l 

Building,   6,    Harrison    Street,    Sen     York,    U.S.A., 
i  insulting  i  Ihi  mist. 
Gendall,  W.  II.  S.,  Gas  Work-.  Elton,  Bury,  Gas  I-  - 
Gentk,    Pred.    A  ,  jun.,    103,    North   Pronl  Street, 

delphia,  Pa.,  U.S.A..  ( Ihemisl 
Gcorgi,  Carl,  77,  John  Street,  New   York,  U.S.A.,  Aniline 

( lolour  Importer. 
Gerland,    Dr.    B.    W.,    4,    Denmark     Place,    Accrington, 

i  insulting  Chemist. 
Gibb,  Thos.,  iTunt's  Cross,  Liverpool,  Metallurgist. 
Gibbins,  II.  IS.,  177,  Redland  Road,  Bristol. 
Gibbs,  D.  Cecil,  16,  Finsbury  Circus,   London,  E.c 

Manufacturer. 
Gibbs,  R.    D.,  820,  Clapham  Roa.l,  London,  S.W.,  Works 

Managi  r. 
Gibbs,    W.    P.,    Sulphite    Pulp   Mills,    Hjerpen,   Sweden, 

Analytical  Chemist. 
Gibbs,  W.  1'.,  Buckingham,  Prov.  Quebec,  Canada,  Manu- 
facturing Chemist 
Gibson,  Dr.  J.,  20,  George  Square,  Edinburgh,  Chemical 

Lecturer. 
Gibson,  J.  M.,  c/o  Buckley  Brick   and  Tile  Co.,  Buckley, 

ini  Chester,  Brick  and  Tile  Manufacturer. 
Gilbard,  Francis,  The  Laboratory,  17,  Great  Tower  Street, 

B.C.,  Analytical  (  heiuist. 
Gilbert,  Sir  Jos.   H.,  F.R.S.,   Ilarpenden,   near   St.  Albans, 

Agricultural  Chemist. 
Gilchrist,  P.  C,  F.R.S.,  Frognal  Bank,  Fiuchley  New  Road, 

Hampstead,  N.W.,  Metallurgist. 
Gilchrist,   Peter   S.,   Blacksburg,   S.C.,  U.S.A.,    Chemical 

Engineer. 
Giles,  W.   B.,   I,  The  Avenue,   Church  Road,  Leyton,  E, 

Chemical  Works  Manager. 
Gill,  Dr.  Aug.  H.,  Massachusetts  Institute  of   Technology. 
Boston.    Mass.,   U.S.A.,  Assistant  Professor  of    Gas 
Analysis. 
Gillman,  Gustave,  A.M.I.C.E.,    Ferro-carril    de    Murcia  a 
Granada,     Aguilas,    Prov.    de    Murcia,    Spain,    Civil 
Engineer. 
Gilmour,  J.  D.,  190,  But tei figging  Road,  Glasgow,  Chemist. 
Gimlngham,  Edw.  A.,  Stamford   House,    Northumberland 
Park,   Tottenham,   X.   (Edison   Swan  United  E.'ectric 
Light  Co.,  Lim.),  Technical  Adviser. 
Girdwood,   Dr.   G.   P.,   82,    University   Street,   Montreal, 

Canada,  Professor  of  Chemistry. 
Gladstone,  Dr.  J.  IL,  F.R.S.,  17,  Pembridge  Square,  London, 

W.,  Professor  of  Chemistry. 
Glaeser,  F.    A.,   Carpenter's    Road,   Stratford,   E.,  Varnish 

Manufacturer. 
Glaser.  (has..  412,  East  Lombard  Street,  Baltimore,  Md., 

U.S.A..  Manufacturing  Chemist. 
Glatz,  Jos.,   Riverside  Chemical   Works.  485 — 193,    Kent, 
Avenue,    Brooklyn,    X.Y.,    U.S.A.,  Chemical     Manu- 
facturer. 
Clen.   Chas.,  Glengowan  Printworks,    Caldercruix,  R.B., 

Calico  Printer. 
Glen,  J.,  jun  ,  Glengowan  Printworks,   Caldercruix.   X.13., 

Calico  Printer. 
Glendinning,   H.,   Mount     House,     The    Hill,     Sandbach, 

Cheshire,  Technical  Chemist. 
Glendinning,    Tom    A.,    The   Brewery,    Leeds,    Brewiog 

Chemist. 
Glenn,  Wm  ,  Baltimore  Chrome  Works.  1348,  Block  Street, 

Baltimore.  Md  ,  U.S.A.,  Chrome  Manut'.i  :turer. 
Gloag,  Robt.  P.,  Grove  Hill,  Middlesbrough,  Secretary. 
Glover,  G.  T.,  Corbys,  Hoylakc.  Cheshire,  Chemical  Work* 

Manager. 
Glover,    H.,     Ea=t     Palls,     Schuylkill,     Philadelphia,    Pa., 

U.S.A.,  Chemical  Works  Superintendent. 
Glover,    John,    20,    Holly     Avenue,    Newcastle  on-Tyne, 

Chemical  Engineer. 
Glover,  T..  Messrs.  Mort,  Liddell  &  Co.,Widnes,  Technical 

Chemist. 
Glover,   W..     Eleiitrokemiska     Aktiebjlaget,     Bengtsfor-, 
Sweden,  Technical  Chemist. 
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Goetz,  Isidore,  Chateau  dc   Peyet,  pa'  Labastide-de-Serou 

\  .  France,  Manager  of  Mines. 

Goldschuii.lt.  Dr.  S.  A..  48— 51,  Sedgwick  Street,  Brooklyn, 

\  Y  ,  t   •-  \  .  i  hemical  Manufacturer. 
Goldsmith,  Byron  B..  is.  East    74th  Street,  Ne\i    York, 

U.S.A..  \  ice-President  (American  Lead  Pencil  Co.)- 
Goo.lall.     Thos.,    Sendon     Grange,     Sunderland,    Papei 

Manufacturer. 
Goodall.    Walter.    Alma     House.     Pudsey,     neai     Leeds, 

Analytical  ChemiBt. 
Goodwin,"  C.   C,    The   White   House,   St.   John  s   Road, 

Bowdon,  Cheshire,  Soapmaker. 
Goodwin,   Dr.   W.   L.,  The  School   of  Mining,    Kingston, 

t  ati.ula.  Professor  of  Chemistry. 
Goppelsroeder,  Dr.  F..  Mulhausen,Elsass,  Germany,  Colour 

Chemist. 
Gordou,  J.  G..  The  Mannesmann  Tube  Co.,  Ld.,  110.  Cannon 

3i       t.  London,  E.C..  Steel  Manufacturer. 
Gore.    Dr.    G..     F.R.S.,    67,    Broad   Street,   Birmingham, 

tallurgist.  „        ™ 

Gorvin,  Jno.  C,  English  Crown  Spelter  Works,  Port  Ten- 

nant.  Swansea,  Assayer. 
I .   ssage,  F.  lL.Wi.lnes,  Alkali  Manufacturer. 
Goulding,  Wm.  Joshua,  25,  Eden  Quay,   Dublin,  Manure 

Manufacturer. 
Gow,   B.  J.,   The   Cedars,   Hough    Green,  near   Widnes, 

Metallurgical  Chemist. 
Gowland,  W.,  13,   Russell  Road,  Kensington,  W.,  Assayer 

and  Metallurgist. 
Goyder,  G.  A.,  Ootalinka,  Hawker's  Road,  Medindie.  near 

Adelaide,  South   Australia,  Chemist   (Adelaide  School 

of  Mines). 
Grabfield,  Dr.  J.  P.,  1915,  Indiana  Avenue,  Chicago,  111., 

ISA.,  Chemist. 
Graesser,  R.,  Cefn,  near  Ruabon,  North  Wales  ;  and  Argoed 

Hall,     Llangollen,      North      Wales,      Manufacturing 

Chemist. 
Graham,  Dr.  C.,  23,  Euston  Buildings,  Gower  Street  Station, 

London,  N.W.,  Consulting  Chemist. 
Graham,  C.  C,  c  o  Blundell,  Spence  &  Co.,  Beverley  Road, 

Hull,  Technical  Chemist. 
Graham,   W.    H.,     S77,    Norwood  Road,    S.E.,    Industrial 

Chemist. 
Grandage,  H.,  Calder  Dye  Works,  Brighouse,  near  Leeds, 

liver. 
Gratama,  Dr.  W.   D.,  Huize  Kraayenhurg,  Ryswyk,  Z.H., 

Holland,  Professor  of  Chemical  Technology. 
Graves,  Geo.   H.,  Fairfield   Chemical   Works,   Bridgeport, 

Conn.,  I.S.A..  Manufacturing  Chemist. 
Graves,  Walter  G.,  101,  Grove  Street,  New  Haven,  Couu., 

I  ,S  A.,  Chemist. 
Gray,    Elisha  B.,   New  Brighton,    Richmond    Co.,  N.Y., 

U.S.A.,  Oil  Inspi  ctor  and  Chemist. 
Gray,  G.  Watson,  Chemical   Laboratory,   13,  North   John 

Street,  Liverpool,  Consulting  Chemist  and  Assayer. 
Gray.    Jno.,   Pentland   Oil   WorKS,   Loanhead,   N.B.,    Oil 

Works  Che  nist. 
Gray,  Parker.  Towerfield,  Clarendon  Road,  Watford,  Herts, 

Oil  and  Tallow  Merchant. 
Gray,     Thos.,    Technical    College,    204,    George    Street, 

Glasgow,  Lecturer  in  Chemistry. 
1 1  reaves,  L  A.  It.,  Woodlands  Park,  Timperley,  Altrincham, 

Brewer. 
Greaves,  Win.,  Powell  Duffryn  Steam  Coal  Co.,  Aberaman, 

Aber.lare,    South     Wales,    Chemical     Engineer    and 

Chemist. 
Greeff,  Kobt.  W.,  3,  Eastcheap,  London,  E.C.,   Chemical 

Agent. 
Green,  Alfred  H.,  Oaklands,  Lowton,  Ncwton-le-Willows, 

Lancashire,  Manufacturing  Chemist. 
Green,    A.     G.,    13,    King's    Drive,    Heaton    Moor,    near 

port,  Colour  Chenii-t. 
Green,  II.,  Hajle  Mill.  Maidstone,  Paper  Manufacturer. 
Green,  Jno.   Edw.,   I,  Queen's  Road,  Urmston,  near  Man- 
chester, Soap  Wmk-  Manager. 
Green,  .(no.  Wilberforce,  8,  Clifton   Terrace,   Haylc,  Corn- 
wall, Technical  Chemist. 
Green,    L.,    Lower    Tovil,    Maidstone,    Paper    Manufac- 
turer. 


Green,  Samuel,  28  and  29,  St.  Swithin's  Lane,  London,  E.C., 

Chemical  Auctioneer. 
Greenaway,  A.  J.,  Frognal,  Hampstead,  N.W.,  Sub-Editor 

of  Chemical  Society's  Journal. 
Greenhalgh,    J.  Herbert,  Whitekirk,    Green  Mount,   near 

Bury,  Assistant  Manager  of  Printworks. 
Greenhough,  D.  W.,  5,  Rood  Lane,  London,  E.C.,  Chemical 

Broker. 
Greenway,  T.  J.,  Harrow  Road,  East  Adelaide,  South  Aus- 
tralia, Metallurgist. 
Greenwood,  H.,  411,  Blackburn  Road,  Aecrington,  Technical 

Chemist. 
Gregory,  Wm.  J.,  1,  St.  John's  Terrace,  Weymouth,  Dorset, 

Chemist. 
Greville,  H.  L.,  Diersheim,  Churchfields,  Woodford,  Essex, 

Gas  Examiner. 
Griffin,  John  R.,  22,  Garrick   Street,  Coveut  Garden,  W.C., 

Chemical  Apparatus  Maker. 
Griffij,  Martin  L.,  Mechanicville,  Saratoga  Co.,  N.Y./U.S.  A., 

Analytical   Chemist    (and    Consulting)  (Fibre,  Paper, 

Clays). 
Griffith,    D.    Agnew,  Ballaspet,   St.    John's,  Isle   of    Man, 

Technical  Chemist. 
Griffith,  R.  W.   S.,    Eyeworth  Lodge,  Lyndhurst,  Hants. 

Gunpowder  Manufacturer. 
Griffiths,   Thos.,   The    Cedars,   Clapham    Common,    S.W.. 

Manufacturing  Chemist. 
Grime,  J.,  Rosebank  Cottage,  Busby,  near  Glasgow,  Calico 

Printer. 
Grimshaw,  H.,  Sunnyside,  Clayton,  Manchester,  Chemical 

Manufacturer. 
Grimwood,   R.,  41,   Lady  Margaret   Road,  London,  N.W., 

Analytical  Chemist. 
Grindley,  J.,  Upper  North  Street,   Poplar,  London,  E.,  Tar 

Distiller. 
Clipper,  Harold,  Stores  Department,  M.  S.  and  L.  Railway, 

Gorton,  Manchester,  Analytical  Chemist. 
Gronow,  W.  T.,  Port   Pirie   Smelting  Works,   Port  Piric, 

South  Australia,  Metallurgist. 
Grossmann,   Dr.    J.,    Harpurhey   Chemical    Works,    Man- 
chester, Chemical  Manufacturer. 
Grosvenor,  Wm.  M.,  jun.,  P.O.  Box   183,  Englewoo.l,  N.J., 

U.S.A.,  Technical  Chemist. 
Groves,  C.  E.,  F.R.S.,352,  Kennington  Road,  London,  S.E., 

Editor  of  Chemical  Society's  Journal. 
Gulliver,    Geo.   W.,    c/o    Burt,    Boulton,   and    Haywood, 

Selzaete,  Belgium,  Chemist. 
Gundlich,  Dr.  Chas.,  451,  East  84th  Street,  New  York  City, 

U.S.A.,  Chemist. 
Gtmn,  W.  L.,  Broad  Plain  Soap  Works,  Bristol,  Analytical 

Chemist. 
Gurney,  J.  Clare,  Fabrics  Roma,  La  LTnion,  Prov.  de  Murcia, 

Spain,  Analytical  Chemist. 
Guthrie,  John   A.,  34,   Lancaster  Park,   Richmond,  Surrey, 

Chemical  Merchant. 
Guthrie,  John,  50,  Prospect  Terrace,  Hunslet  Moor,  Leeds, 

Chemical  Works  Manager. 
Guttmann,  Oscar,  18,  Aber.lare  Gardens,  South  Hampstead, 

N.W.,  Explosives  Eugineer. 
Guyatt,  T.,  Ceara  Gas  Co.,  Limited,  9,  Queen  Street  Place, 

Cannon  Street,  London,  E.C.,  Secretary. 


H 

Habirshaw,  W.  M.,  315,  Madison  Avenue,  New  York  City, 

U.S.A.,  Chemical  Engineer. 
Hacking,   W.   H.,   The    Grange,    Clayton-le-Moors,    near 

Aecrington. 
Haddow,    A.,    1,    Easter   Road,    Edinburgh,    Mechanical 

Engineer. 
Hadfield,  R.  A.,  Newhall   Road,  Attercliffe,  Sheffield,  Steel 

Founder. 
Hadkinson,  F.,  Pamphila  Oil  and  Soap   Works,  Mitylene, 

Mediterranean,  Oil  Refiner  and  Soap  Manufacturer. 
Hadkinson,  R.,  Smyrna,  Asia  Minor,  Oil  Refiner. 
Hadley,    Walter    S.,    Millersdale,     Sutton,      St.     Helens, 

Lancashire,  Plate  Glass  Maker. 
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Haga,  Tamemasa,  Imperial  University,  Tokyo,  Japan;  and 
arnals)   Kuntstrasse  24UI,  Charlottenburg,    i. 

Chemical  Demonstrator, 
II. lii.',  Robert,   Mechanical   Retorts  Co.,  Limited,  Murray 
t.  Paisley,  N.B., Chemical  Engineer. 
.  I>i    l  ignel,  Bayonnc  City,  X.I.,  I  .S.A.,  Chemist. 
Qauet,  A.  J.  de,  15,  Red  Lion  Square,  W.C.,  Analytical 

Chemist 
Haines,  Reuben,  101,  South  :>th  Street,  Philadelphia,  Pa., 

I  .S.A. ;    and   (Journals)    Haines   Street,   near  Chen 

Street  Germantown,  Philadelphia,  Pa.,  U.S.A.,  Analy- 
tical Chemist 
ll.ik. .  i '  N.,  Department  of  Trade  and  I  ustoms,  Melbourne, 

Victoria,  inspector  of  l  xplu 
Hale,   Kdw.  P..  o/o  Wakefield  &    Co.,  Oatebeck,  Kendal, 

Analytical  Chemist. 
Hall,   Allan   T.      o   Sissons   Bros,  &   Co.,  Ltd.,  Hull,  Oil 

Refiner  and  Varnish  Manufacturer. 
Hall,  Archibald  D.,  34,  Bkhopsgate  Street,   London,  B.C., 

dytical  t  Ihemist 
Hall,   Edgar,    Tenterfield,    N  s.W.,    Australia,    Technical 

Chemist. 
Hall.  Henry  J.,  al,  Malmesbury  Road,  Bow,  E., Coca  Wine 

Purreyor. 
Hall,  Jno.   A„  Victoria  (  hemical  Works,  Victoria,  British 

Columbia,  Analytical  Chemist. 
Hull,  Jas.  W.,  Bombay,  Baroda,  and  Central  India  Railway, 

Parell,  Bombay,  India,  Linseed  Oil  Mills  Manager. 
Hull,  S.,  Bast  London  Soap  Works,  How,  London.  K ..  8 

Manufacturer. 
Hall,  S.G.,  East  Loi         S  Bow,  E.,  Soap  Maker. 

HalUr.  Geo.,  Sussex  House,  S3,  Lcadenhall  Street,  London, 

EC,  Chemical  Merchant. 
Haller,  H  .    Hilda  street,  Beverley   Road,  Hull, 

Analytical  Chemist. 
Halliwell,  Bdw.,  Alexandra  Crescent,   Dewsbury,    forks., 

\n  dyst. 
Hamaguchi,  K.,  Hiru  Mura,  Arito  Gori,   Wakayama  Ken, 

Japan.  Soy  Manufacturer. 
Hamburger,  Aron,  103,  North   Front  Street,  Philadelphia, 

Pa.,  ISA..   Technical  Chemist. 
Hamilton,   David  R.,    19,  Graham  Street,  Bridgeton,  Glas- 
gow, Dyer. 
Hamilton,    Jas.    C,    Arncliffe,    Arnside,    via    Carnfortb, 

Chemical  Works  Manager. 
Hamilton,    Oswald,    c/o    The    British    White     Lead    Co., 

tforthfleet,  Kent,  Chemical  Engineer. 
Hamilton,    Robert,  c/o   Furnace   Gases  Co.,  L.I..    Shorts, 

N.H..  Works  Manager. 
Hamilton,  Robt.,  Leeds   Steelworks,  Ld.,  Leeds.  Analytical 

Chemist. 
Hamlen,  G.  J.,  c  o  Hercules  Powder  Co..  Ashburn,  Mo., 

U.S.A.,  Analytical  Chemist. 
Hammersley,  W.  A.  L„  Bridge  House,  Leek,  Staffordshire, 

Brer.  ' 
Hammill.  M.   J.,   Cowley   Hill,  St.    Helens   Alkali   Manu- 
facturer. 
Hammond,  Goo.  W.,  Varmouthville,  Maine,  U.S.A.,  Paper 

Co.'s  Agent. 
Hammond,    J„    Gas    Works,     Eastbourne,     Sussex,    Gas 

Manager. 
Hand,  Daniel,  Edison  Limp  Work-,  Newark,  N.J.,  U.S.A., 

Chemist. 
Hand.  T.  W.,  Public  Library,  ( lldham,  Librarian. 
Handy,  Jas.  O.,  325,  Water  Street,   Pittsburg,  Pa.,  C.s.A.. 

Chemist. 
Hanks,  Abbot  A.,  718,  Montgomery  Street,  Sau  Francisco. 

Cal.,  U.S.,  Assayer. 
Hanson,    A.  M.,  Abbey  Printworks,  Whalley,   Blackburn, 

Print  Work-  Chemist 

.  John,  Highfield  Villa, Belle  Vue, Wakefield, Manu- 
facturing Chemist. 
Harden,   Arthur.    A-hvillc.   Upper  Chorlton  Eoad,   Man- 
chester, Lecturer  in  Chemistry. 
Hardman.  Richard   B..  Femhill  Mills,  Bnry,   Lancashire, 

Woollen  Manufacturer. 
Hargreaves,  Jas.,  Famworth,  Widnes,  Lancashire,  Chemical 
.  aeer. 
1 1  sa>  es.  Jno..  Widnes,  Alkali  Manufacturer. 


Hargreaves,  Mark,  108,  I  ylde   Road,  Preston,  Manufai 
ing  Chemist. 

Ilarknes-,  W,  The    Laboratory.  Somerset    House,    London, 

\V  ( !.,  inalj  tical  l  hemist. 
Harland,  U.  II.,  Plough  Court,  87, Lombard  Street,  London, 

E.C.,  Consulting  <  Ihemist 
Harlock,    E,    B.,   Newton    Faun,    Middlcwicb,    Chemical 

Manufacturer. 
Harmon,  L.  !■:..  IS  54,  Fulton  Street,  Buffalo,  X.Y  .  U  S  A 

Analytical  <  Ihemist 
llarned.  Frank  1'..  1832,  Washington  Avenue.  Philadelphia, 

Pa.,  U.S.A.,  Manufacturing  <  hemist. 
Harrington,    W.    1!.,   Ardsullagh,   Old    Blackrock    Road, 

Cork.  ( Ihemical  Manufacturer. 
Harris,    Arthur,   Marsh    Cute   Works,   Stratford,    E.,    - 

Maker. 
Harris,  Booth,  Jan.,  Hillside,  Loughton,  Essex, Soap  Maker. 
Harri-.  D.,  Caroline  Park,  Edinburgh,  Chemical  Manufac- 
turer. 
Harris,  11.,  Claremont,  Mundania   Road,  Honor  Oak,  S.E., 

Metallurgical  Chemist 
Harri-.  Sydney    I.  School  of  Science,  Rossington  Street, 

Leeds,  Science  Teacher. 
Harris,  Sydney  W.,  15,  Lansdowne  Terrace,  Walters  Road, 

Swansea,   Assayer. 
Harris,  Wm.T.  A.,  18,  Crescent    Place,  Hackney  Road,  V.., 

-    ip  Maker. 
Harrison.  A..   Thame-  Sugar  Refinery,  Silvertown,  London, 

F  .  Sugar  Works  Chemist 
Harrison,  ('.,  Hayle,  Cornwall.  Technical  Chemist. 
Harrison,  G.  D.,  Nethara  Chemical  Works,  Bristol.  Chemical 

Manufacturer. 
Harrison,  G.  H.,  Hagley,  near  Stourbridge,  Firebrick  Maker. 
Harrison,   G.   King,   Hagley,  near    Stourbridge,   Fireclay 

Mine  Owner. 
Harrison,     J.,     Madore,    Ballintemple,     Cork,    Chemical 

Engineer. 
Harrison.  Jno.,  35th  and  Gray's  Ferry  Road,  Philadelphia, 

Pa.,  C.S.A.,  Chemical  Manufacturer. 
Harrison,  Prof.  John  B.,  Government  Laboratory,  George- 
town. British  Guiana,  Government  Analyst 
Harrison,  M.  C.  C.  Haverbrack,  Bishop's  Stortford,  Herts. 
Hart,  Bertram,  c/o  Teiinants  and  Co.,  Clayton,  Manchester, 

Analyst. 
Hart,  Bertram  IL.  The  Elms,  i  lid  Charlton,  S.E.,  Analytical 

Chei 
Hart,   Dr.   E.,  Lafayette   College,    Ea-ton,    Pa.,    U.S.A., 

Professor  of  Chemistry. 
Hart,  H.   W.,   10,   Falcon   Avenue,    Darwen,    Lancashire, 

Analytical  Chemist. 
Hart,  P.,  c  o  Tennants  &  Co.,   Clayton,   Manchester,  Tech- 
nical Chemist. 
Hartford,  Jas.,  3,  Cedar  Street,   New  York,  C.S.A.   Aniline 

Merchant 
Hartley,   Arthur,  Haslar  Street   Brewery,   Gosport,  Hants. 

Brewer. 
Hartley,  Joseph,  BaUavartyn,  Santon,  near  Douglas,  Isle  of 

Man.  Technical  Chemist. 
Hartley,   R.    Kent,  Springwood    House,   Chadderton,   near 

Oldham,  i  hemical  Work-  Manager. 
Hartley,    Prof.   W.   X.,  F.R.S.,  Royal   College  of  Science, 

Dublin,  Professor  of  Chemistry. 
Hartog,  Philip  J.,   Owens  College,   Manchester,  Analytical 

Chemist. 
Hartridge,  Jas.  Hills,  Holmwood,  Heudon    Manufacturing 

Chemist. 
Harvey,  E,  Feild,  ( Imrac,  St.  John's, Newfoundland,  Chen 
Harvey.  F"rnc-t  W.,  39,  Alderbrook  Road,  Balham,  S.W.-, 

A.K.s.M.  Engineer. 
Harvey,  H.   C.,    Raglan    House,    Brookland-.    near    Man- 
chester, Chemist 
Harvey,  Sidney,    South-Eastern    Laboratory,    Canterbury, 

Analytical  Chemist. 
Harvey,  T.  II..  Cattedown,  Plymouth,  Chemical  Manufac- 
turer. 
Harzer,  C.   A.,   79|,   Gracechurch   Street,   London,    E.C., 

Merchant. 
Hasenclever,    R.,    Chemische    Fabrik-Rhenania.    Aachen, 
Prussia,  Chemical  Manufacturer. 
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Hatfield,  Jno.  A.,  sy.  Bridge  Street,  Wednesbury,  Stafford- 
shire, Analytical  Chemist.  . 
Hathaway,  Nath.,  New  Bedford,  Mass.,   U.S.A.,  Analytical 
Chemist.  . 
Hatschek,  M..  Heston    Mills,    Hounslow,   Chemical  Engi- 
neer.                                                               ,,.  , 
Hatton,  Win.  P.,  c/o  W.   R.  Hatton  &  Sons,  U  ormwood 

Si-rubs.  \\\.  Starch  Works  Manager. 
Haaff,  Julius,  1  rbanstrasse  56,  Stuttgart,  Germany,  Chemical 

Manufacturer. 
Hanker.  E   W  .  Adelaide  Club,  A.lelaide,   South  Australia, 
Metallurgist.     -  -~.ra.-i 

Hawkins.  II..  Eyeworth Lodge,  Lyndhurst,  Hants,  Chemical 

Works  Manager. 
Hawkins.  J.  Dawson,   The  El   Paso   Reduction  Company, 

Gillett.  Col  .  U.S.A.,  Smelting  Works  Manager. 
Hawliezek.J  ~.  •.      I,  Linnet  Lane,  Sefton  Park,  Liverpool, 

Technical  Chemist. 
Hay,   Alex.    B.,    Kelvindock  Chemical    Works,    Maryhill, 

Manufacturing  Chemist. 
Haynes,  David   O.,  106,   Fulton  Street   (P.O  Box  1483), 
New  V,.rk,  UJS-A.,  Proprietor  of  "Pharmaceutical  Era." 
Haynes,   Geo.,   12,    Ince  Avenue,    Litherland,   Liverpool, 

Gasworks  Sub-Manager. 
Hays,  Jos.  A.,  e  o   Chas.  Roome  Parinele  Company,   98, 

"  William  Street,  New  York.  U.S.A.;  Chemist. 
Heal.  Carlton,  Hertford  Lodge,  Church  End,  Finchley,  N., 

Chemical  Student. 
Heap,    Isaac    H.,   36,    Cauldon    Terrace,   Stoke-on-Trent, 

Pharmaceutical  Chemist. 
Heap,   L.,   Stacksteads,   near   Manchester,    Manufacturing 

Chemist. 
Hope,   Chas.,   19,    George    Street,    Manchester,    Calico 

Printer. 
Heath,  R.   C,   Myton  Grange,   near   Warwick,   Chemical 

Manufacturer. 
Hehden,  Jno.  C,  40,  South  Water  Street,  Providence,  R.I., 

U.S.A.,  Works  Manager  and  Chemist. 
Hecht,  Jos.,  '2667,  Commercial  Street,  Ravenswood,   111., 

U.S.A.,  Analytical  Chemist. 
Hecker,'  Paul,    102,    Fenchurch    Street,     London,    E.C., 

Chemical"  Merchant. 
Heckmanu,    C,   9,    Gorlitzerufer,  Berlin,   S.O.,  Germany, 

Chemical  Apparatus  Maker. 
Hedley,   Armorer,  Mayfield,  Gesforth,  Newcastle-on-Tyne, 

Soap  Manufacturer. 
Hedley,  Geo.  H.,  2,  Croxteth  Road,  Prince's  Park,  Liverpool ; 
and    i  Journal-)    Valdene    Chemical    Co.,    Westbank, 
Widnes,  Chemical  Manufacturer. 
Hedley,    John,   jun.,  21,  Russell    Chambers,  Bloomsbury, 

\V  (    .  (  hemical  Merchant. 
Heerlein.    Robert,    Pennsylvania    Salt    Manufacturing    Co., 

Natrona,  Pa.,  U.S.A.".  Salt  Works  Chemist. 
Hefford,  Geo.,   King  Alfred's   Grammar   School,  Wantage, 

Berks,  ( Ihemical  Instructor. 
Hehner,  O.,  11,  Billiter  Square,  London,  E.G.,  Analytical 

and  Consulting  <  bemist. 
Heisch,  Godfrey   P.,  325,  Clapham   Road.  Loudon,  S.W., 

-  Engineer. 
Hellier,  E.   A.,   Ill,  Westbourne    Avenue,   Hull,   Varnish 

Manufacturer. 
Hellon,    Dr.    R.,   47.   New   Lowther   Street,  Whitehaven, 

Analytical  aid  Consulting  Chemist. 
Helm,  H.  J.,    Simonstone,  Hammelton   Road,    Bromley, 

Kent,  Superintending  Analyst  (Somerset  House). 
Hemingway,  II.,  60,  Mark   Lane,  London,  E.C.,  Chemical 

Manufacti 
Hempleman,  F.  S.,  Wennington  House,  WenningtoD.  Rom- 
ford. Essex,  Manure  Manufacturer. 
H.  i    ...  3.  Derwent  Street,  Norton  Road,  Stockton- 

on-Tees,  Analyst. 
Hendi  rson,   Korman  M.,  Broxburn  Lodge,  Broxburn,  N.B., 

Oil  l\  orks  Manager. 
Henderson,  Pro£  G.  I  J.,  The  Technical   College,   George 

Street,  Ghvgovi    I'm',  sgor  of  Chemistry. 
Henderson,  W.  I.,  Moorfii  Id,<  laremont  Gardens,  Ncweastle- 

on-'l 
Hendricks,    Frank     IL,    Imperial     Wharf,    46,    Bankside, 
London,  S.E..  Chemical  Merchant. 


Heudrick,  Jas.,  Marischal  College,  Aberdeen,  Lecturer  on 

Agricultural  Chemistry. 
Hennin,  Alphonse,   Monongahela  Furnaces,  McKeesport, 

Pa.,  U.S.A.,  Metallurgical  Chemist. 
Henshaw,   Jno.,    Green   Lane,  Brook    Street,   Manchester, 

Soap  Manufacturer. 
Henshaw,  Sam.,  Staffordshire  Chemical  Company.  Limited, 

Tunstall,  Stake  on-Trent,  Chemical  Works  Manager. 
Hepburn,  J.   G.,  Priory   Works,   Dartford,  Kent,  Leather 

Manufacturer. 
Herf,  O.,  Herf  &  Frerichs  Chemical  Co.,  St.  Louis,  Mo., 

U.S.A.,  Chemical  Manufacturer. 
Heriot,  James,  18,  Dumbiedykes  Road,  Edinburgh,  Mineral 

Water  Manufacturer. 
Herman,  W.  D.,  Eceleston  Park,  Prescot,  Lancashire,  Glass 

Works  Chemist. 
Heron,  J.,  110,  Fenchurch  Street,  London,  E.C.,  Brewing 

Chemist. 
Herriot,  Wm.  Scott,  187,  Usmaston  Road,  Derby,  Sugar 

Works  Engineer. 
Herrmann,  Ii.   W.   (Herrmann,  Keller  &  Co.),    102,  Fen- 
church Street,  London,  E.G.,  Chemical  Merchant. 
Hersam,  Ernest  A.,  University  of  California,  Berkeley,  Cal., 

U.S.A.,  Instructor  in  Metallurgy. 
Herschel,  Prof.  A.  S.,  F.R.S.,  Observatory  House,  Slough, 

Bucks,  Hon.  Professor  of  Experimental  Physics. 
Herzmaun,  Dr.  M.,  c/o  Dr.  Auerbach,  HI.  Salmgasse   15, 

Vienna,  Austria,  Technical  Chemist. 
Hesketh,  Everard,   Dartford   Ironworks,    Dartford,    Kent, 

Civil  Engineer. 
Hess,  Dr.   Adolph,  Oil   Works,  Leeds,   Chemical  Manufac- 
turer. 
Iletheriugton,  Dr.  Albert  E.,  Ammonia  Soda  Works,  Fleet- 
wood, Lancashire,  Analytical  Chemist. 
Hewitt,  A.  H.,  The  Green   Island  Cement  Co.,  Lim.,  Hong 

Kong,  China,  Engineer. 
Hewitt,  Dr.  D.  B.,  Oakleigh,  Northwich,   Cheshire,  Alkali 

Manufacturer. 
Hewitt,  J.  Theo.,  11,  Venner  Road,   Sydenham,  S.E.,  Lec- 
turer. 
Hewlett,  John  C,  40  — 42,  Charlotte  Street,  Great   Eastern 

Street,  London,  E.C.,  Manufacturing  Chemist. 
Hey,  Harry,  Queen's  Mills,  Savile  Town,  Dewsbury,  Dyer. 
Heyden,   Dr.    F.   von,   Cheniisehe   Fabrik,   Radebeul,   bei 

Dresden,  Germany,  Salicylic  Acid  Mauufacturer. 
Heyl,  J.  Edw.,236,  Great  Clowes  Street,  Higher  Broughton, 

Manchester,  Chemical  and  Electrical  Engineer. 
Heys,  W.  E.,  70,  Market  Street,  Manchester,  Engineer  and 

Patent  Agent. 
Keys,  Z.  J.,  Stonehouse,  Barrhead,  N.B.,  Calico  Printer. 
Heywood,    J.   G.,    127,   Sutherland  Avenue,  Maida    Vale, 

Loudon,  W.,  Analytical  Chemist. 
Heywood,  J.  H.,  Sparth  Cottage,  Manchester  Road,  Roch- 
dale, Technical  Chemist. 
Heywood,  J.  S.,  7,  Caledonian  Road,  King's  Cross,  London, 

N.,  Chemical  Manufacturer. 
Hibbert,  W.,   14,  Goldhurst    Terrace,   South    Hampstead, 

N.W.,  Analytical  Chemist. 
Hicks.   Edwin  F.,   203,  West   81st   Street,   New  York  City, 

U.S.A.,  Analytical  Chemist. 
Hicks,  Jas.   A.,  c  o  B.  Redwood,  4,   Bishopsgate   Street 

Within,  London, E.G.,  Analytical  Chemist. 
Higgin,  W.  H.,  Hopefield,  Bolton-le-Moors,  Chemical  Manu- 
facturer. 
Higgins,  C.   L.,  c/o  United  Alkali   Co.,  Lim.,  Muspratt's 
Works,  Widnes  ;    anil    (Journals)  79,  Bedford  Street 
South,  Liverpool,  Manufacturing  Chemist. 
Hill,  Frank,  52,  Water  Street,  New  York,  U.S.A.,  Manufac- 
turing Chemist. 
Hill,  J.  K.,  13,  Osborne  Place.  Copland  Road.  Govan,  near 

Glasgow,  Manufacturing  Chemist. 
Hill,  Sydney,   II,  Salisbury  Gardens,  Westbourne  Avenue, 

Hull,  Analytical  Chemist. 
Hills,    C.    IL,    Anglesea    Copper    Works,   Low    Walker, 

Newcastle-on-Tvne,  Copper  Smelter. 
Hills.  Harold    F.,  Pine  Island  Post  Office,  Kent,  Auckland, 

New  Zealand,  Analytical  Chemist. 
Hills,  W.,  22.5,  Oxford  Street,  London,  W.,  Pharmaceutical 
Chemist. 
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Hilton,  Edgtr  G.,  37,  Kourlandsk)  Street,  St.  Petersburg, 
Russia,  Varnish  anil  Paint  Manufacturer. 

Bindle,  J.  H.,  B,  Cobham  Street,  Accringt Dye* 

Manager. 

Hinds,  James,  127,  Gosfcrd  Street,  Coventry,  Pharmaceuti- 
cal ( Ihemist. 

Hinman,   Bertrand   ( '..   c/o    Ironclad    Manufacturing    Co., 
et,  Brooklyn,  B.D.,  U.S.A.,  Metallurgical 
Chemist 

Hiiiahelwood,  Tbos.,  Glasgow  Oil  and  Paint  Works,  Gleu- 
parh  Street.  Glasgow,  Oil  Refiner. 

llirei.  11  Reginald,  I,  Marlboro'  Villas,  Victoria  Avenue, 
Harrogate,  forks,  Works  t  Ihemist. 

lli-i.y    1.'-.  Gas    Work    Moose,   Craigielea,  Paisley, 

\  B  .  Gas  Engineer  and  Manager. 

Hodge,  Andrew  Dalmonach  Printworks,  Alexandria,  X.li.. 
Chemist. 

Hodges,  Harry  IS.,  Southern  Railway  Co.,  1800,  Penn- 
sylvania Avenue,  Washington,  I). I'.,  U.S.A.,  Chemical 

Hodges,    J,    P.,    U,    Alfred    street,    Belfast,    Analytical 

( Ihemist 
Hodgkin.J.,  IS,  Dynevor  Road,  Richmond,  Surrey , » !hemical 

Manufacturer. 
Hodgkrason,  .1.  11.,  Messrs.  K.  Potter  &  Co.,  Dinting  Vale, 

sop,  Technical  Chemist. 
Hodgkrnson,    Dr.    W.    R.,    8,    Park     Villas,    Blackheath, 
(Journals);  and  Royal  Military  Academy,  Wool- 
wich, S.K..  Trot',  of  Chemistry. 
Hodgson,  C,  High  House,  Eppleby,  Darlington,  Mctallur- 

al  Chemist. 
Hodgson,  Wm.,  66,  I  Manchester,  ' » i I  and  Colour 

iker. 
Hogban,  W.,  18,  Hunter'-  Read,  Handsworth,  Birmingham, 

Analytical  Chemist. 
Hogg,  \    1",  I,  Clifle  Terrace,  Woodlands  Road,  Darling- 
ton, Teacher  of  Chemistry, 
Hogg,    Quintin,    23.    Rood    Lane,   London,    E.C.,    Mer- 
uit. 
Hogg,  T.  W.,  e  o  John  Spencer  &   Sons,  Newborn  Steel- 
works, Newcastle-on-Tyne,  Mel  Chemist. 
Holden,  G.  II..  Langley   Place,  Victoria  Park,  Manchester, 

Manufacturing  Chemist. 
Holgate.  S.  V..  29,  Long  Row,  Nottingham.  Pharmaceutical 

Holgate,  I  E  .  146,  Blackburn  Road,  Darwen,  Lancashire, 
Metallurgist. 

Holgate.  T.  18,  Hyde  Park  Road,  Halifax,  Gas  Engineer. 

Holland,  .Tos..  70,  Higher  Ardwick,  Manchester,  Brewer. 

Holland,  Philip,  82, Taviton  Street,  Gordon  Square,  Loudon, 
W.C.,  Analytical  Chemist. 

Holland,  Philip'  II..  958,  Sherbrcoke  Street,  Montreal, 
Canada,  Merchant. 

Hoiliday.  R.  (Read,  Holliday  &  Sons'),  Huddersfield,  Dye 
Manufacturer. 

Holliday,  Thos.,  Lunnclough  Hall,  Huddersfield,  Aniline 
Dye.  Manufacturer. 

HolUngs,  J.  Spencer.  Brymbo,  North  Wales,  Works 
Manager. 

Holloman,  Fred  R.,  c  o  Tennant's  Agency,  San  Fernando, 
Trinidad.  W.I..  Sugar  Work-  Chemist. 

HoUoway,  G.  T..  57  and  58,  Chancery  Lane.  W.C..  Analy- 
tical and  Consulting  Chemist. 

HoUoway,  Wm..  Newlands,  Middlesbro',  Mauufactming 
Chemist. 

Holmes.  Eliwood,  8,  Fenwick  Terrace,  Jesmond,  Newcastle- 
on-Tyne,  Colour  Manufacturer. 

Holmes.  F.  G.,  Ambleside.  Harehills  Avenue,  Leeds, 
Technical  Chemist. 

Holmes,  J..  96,  Holland  Road,  Brixton,  London,  S.W., 
Analytical  Chemist. 

Holt,  J.  W.,  North  Road,  Clayton,  near  Manchester, 
Chemical  Works  Manager. 

Helton,  E.  C  .  Sherwin-Williams  Co.,  100,  Canal  Street, 
Cleveland,  Ohio.  U.S.A..  Chemist. 

Holzapfel,  Max.,  Quayside,  Newcastle-on-Tyne,  Manufac- 
turer. 

llomfray.  D.,  6.  Dartmouth  Row,  Greenwich,  S.E.,  Analy- 
tical Chemist. 


Hooker,  Bcuj.,  Pear  Tree  Court,  Farringdon  Road,  Lo 

I   i    ,  Meehai     al  Engineer, 
Hooper,  E.  G.,  The  Laboratory  Hoose,  London, 

W.C..  Analytical  Chemist 
Hooper,  Ernest  F.,  Wear  Fuel  Works,  Hendon  Dork. 

dcrland,  Technical  ( Ihemist, 
Hop  ■■■    Nickel   Co.,   Kirkintill.ieh,    N.B.,    Nickel 

Works  Manager. 
Hopkin,    W.    K  ,    Fembrae,     Brondesbnry    Park,    N.W., 

mical  Manufacturer. 
Hopkins,   Erastus,    i.'.    Linden   Street,    Worcester,   Mass., 

I    S.A.,  (  hemist. 
Hopkins.  Gerald  V.,  Nicholaston    1 1<  u -  .    Penmaen,   near 

Swansea.  Metallurgist. 
Hopkins,    Herbert    W.    13,    Harrington    Gardens,   South 

Kensington.  S.W.,  Metallurgist. 
Hopkinson,    John.    Marion   Street,    Lister    Hills,   Bradford, 

Forks,  Lubricant  Manufacturer. 
Horn,  Wm.,  Lautaro  Nitrate  Co.,  Taltal,  (  hili,  Technical 

t  Ihemist 
Horn.    W.  Freeman,   Wandle  Colour  Works.    South  Si 

Wandsworth,  S.W.,  Varnish,   Paint,  and   Printing  Ink 
Manufacturer. 
Home,  W.  D.,  Vonkers,  N.V..  U.S.A.,  i    iisulting  Chemi-t. 
Horrocks,  W.  \  .  ."..  Egerton  Avenue,  Urnuton,  near  Man- 
chester, Bleacher  and  Finisher. 
Horsman,  Fred.,  78,  Ham  Park  Road,  Forest  (late,  l  - 

(hemist. 
Ilort William,  38,  Behi.lere  Road,  Prince's  Park,  Liver- 
pool. Analytical  Chemist. 
Hosie,    G.    II.    Davidson    Place,    [nnellan,    Argyllshire, 

Technical  Chemist. 
Iloskins,  A.  Percy,  25,  Cromwell  Road,  Belfast,  Analytical 
(hemist. 

son,  Arthur  K.,  1  and  3,  Union  Square,  New  York  City, 
U.S. A..  (  hemist. 
Houston,   John,    14,   Charlotte   Street,    Manchester,    Dry- 
salter. 
Houston,  Robt.  S.,  Hawkhead  Road,  Paisley,  N.B.,  Analy- 
tical Chemist. 
Hovenden,    Fred.,   Glenlea,   Thurlow    Park    Road,    West 

Dulwieli,  S.E, 
Howard,   A.   G.,   Holmbury,   Woodford,  Essex,  Chemical 

Manufacturer. 
Howard.  IX,  Devon  House,  Buckhurst  Hill,  Esses,  Chemical 

Manufacturer. 
Howard,  D.  I...  City  Mills,  Stratford,  London,  E.,  Chemical 

Manufacturer. 
Howard,  W.  I).,  City  Mills,  Stratford,  London,  E.,  Chemical 

Manufacturer. 
Iloworth,  Franklin  W.,  c/o  Lloyd  Wise,  46,  Lincoln's   Inn 

Fields,  W.t !.,  Manufacturing  (hemist. 
Hoyte,    Percy   S..   Gas   Works,   Coxside,    Plymouth,  Gas 

Engineer. 
Hudson,  Jos.,  Rawden  Lodge.  Headingley.  Leeds.  Dry-salter. 
Hughes,  J.,   79,  Mark   Lane,  London,   E.C.,    Agricultural 

Chemist. 
Hughes,    T.,    31,     Loudon     Square,     Cardiff,     Analytical 

Chemist. 
Hulme.  J.,  Newton  Chemical   Works,   Hyde,    Manchester, 

Analytical  Chemist. 
Humfrcy,    Chas.,    Winnington    Park.    Northwich,   Alkal: 

Works  Manager. 
Hummel,  Prof.  J.  J.,  152,  Woodsley  Road,  Leeds,  Pro 

Dyeing. 
Humphrey,   H.   A  .   West   View,    Winnington,  Northwicb, 

Chemical  Manager. 
Humphrys,    N.    H.,     Gasworks,     Salisbury.     Wilts,    (.as 

Engineer. 
Hunicke,   H.  Aug.,  Washington  University,  St.  Louis,  Mo., 

US. A.,  Prof,  of  Applied  Chemistry. 
Hunt,   Bertram,    P.O.    Box    1606,   Denver,    Col.,   U.S.A.. 

Technical  Chemist. 
Hunt,    C,    Gasworks,    Windsor    Street,   Birmingham,  I 

Engineer. 
Hunt,  E.,  Wood  Green,  Weduesbury,  Staffordshire,  Chemical 

Manufacturer. 
Hunt,  F.  J.,  Bow   Bridge   Soap  Works,  Stratford,  E.,    S 
Manufacturer. 
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Hunt.  J.  S.,  Appleton,  Widnes. 

limit.  I..  W.,  Carlton  Terrace,  WTiaUej  Range,  Manchester, 
Paint  and  Colour  Manufacturer. 

Hunt.  W.,  Hampton  House,  Wednesbury,  Staffordshire, 
Chemical  Manufacturer. 

Hunter,  Prof. Matthew,  Rangoon  College,  Bangoon.Burmah, 
Prof,  of  Chemistry,  . 

Hunter,  Sidney  II..  202,  How  Road,  B.,  Mechanical  En- 
s'"' .     T        3 

Huntington.  Prof.  A.  K.,  King's  College,  Strand,  London, 

W.C.,  Prof,  of  Metallurgy. 
Hunton,  Henry.  Greystoce,  Carlton,  FerrybiU,  eo.  Durham, 

Chemist.  . 

Hunziuger.  A..  Dinting  Vale  Printworks,  Dinting,  Derby- 
shire. Calico  Printer. 
Hurry.E.  H.,  Atlas  Cement  Co.,  143,  Liberty  Street,  ISew 

York,  U.S.. V..  Mechanical  Engineer. 
Hurst,  G.  H.,22,  Blackfriars  Street,  Salford,  Manchester, 

Analytical  Chemist. 
Hurler     Dr.   F.,  Widnes:    and  (Journals)    Holly   -Lodge, 
ssington     Park,     Liverpool,     Technical      Director 

.United  Alkali  Co.). 
Huskisson,    P.    L.,    77,   Swinton   Street,  London,    W.C, 

Chemical  Manufacturer, 
lluson,  C.  W.,  5,  York  Buildings,  Dale  Street,  Liverpool, 

Analytical  Chemist. 
Huteheson,    Jno.    F.,    22,    St.    Enoch    Square,    Glasgow, 

Chemical  Manufacturer. 
Hutchinson,  C.  C,  3,   Harcourt   Buildings,  Temple,  E.C., 

Barrister-at-Law  and  Chemical  Engineer. 
Hutchinson,  T.  J.,  Aden   House,  Manchester  Road,  Bury, 

Analytical  and  Consulting  Chemist. 
Hutton-Moss,    F.    R.,     Box     67,    Johannesburg,    S.A.R., 

Chemist  and  Assayer. 
Huxley,  J.  H.,  13,  Kenwood  Park  Road,  Sharrow,  Sheffield, 

Metallurgical  Chemist. 
Hyams,  Geoffrey  M.,  P.O.  Box  5104,  and  312,  Sears  Build- 
ing, Boston,  Mass.,  U.S.A.,  Mines  Manager. 
Hyndman,  H.  H.  Francis,  37,  Great  James   Street.  Blooins- 

burv.  W.C,  Analytical  and  Consulting  Chemist. 
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[dris,  T.  H.  W.,  Pratt  Street,  Camden  Town,  N.W.,  Mineral 

Water  Manufacturer. 
Iinrav,  Harold,  The  Grange,  Underbill,  New  Barnet,  Patent 
AL'ent.  '         . 

!  i! .  Walter  H.,  Government  Laboratory,  Port  of  Spain, 
Trinidad.  Analytical  Chemist. 
In^le,   Dr.    Harry,    15,  John   Street,  Kirkcaldy,  Eifeshire, 

_<anic  Chemist. 
Ini-'le.  Herbert,  Yorkshire  College,  Leeds,  Assistant  Lecturer 
on  Chemistry. 

R,  A..  Culrain,  Bothwell,  NVB.,  Analytical  Chemist. 
Innes,    Murray,  c/o    old   Dominion   Copper   Co.,   Globe, 

Arizona,  U.S.A.,  Technical  Chemist. 
hive,  Koremasa,    China    and   Japan    Trading    Co.,    Kobe, 

.1  ,;  ms  Analytical  Chemist. 
Irvine.  1!.,  Royston,   Grauton,  Edinburgh,  Chemical  Manu- 
facturer. 
Irving.  J.  M.,  17.\,  Dickinson  Street,  Cooper   Street,  Mau- 

i .  <  Ihemical  Merchant. 
Irwin,  W.,  S,  Wilton  Polygon,  Cheetham  Hill,  Mauchester, 
Analytical  <  Ihemist. 

.I.'F.   V.,   114,  Marine   Parade,  Brighton,  Research 

Chemist. 

I    W.  Player,  111,  .Marine  Parade,  Brighton,  Chair- 
man of  Water  Works  Co. 
Isaacs,   Lonis  A,  180,   Belsize   Road,   West   Hampstead, 

N.W..  Manufacturer. 
Islet,  Otto,  3     37,  Dickinson  Street,  Manchester,  Chemical 

Merchant. 
Ivatts,  Harold  E.,  27,  Wellington  Square,  Chelsea,  S.W., 
ytical  Chemist. 


Jaekman,  E.  J.,  60,  Belgravc  Road,  Ilford,  Essex,  Technical 

Chemist. 
Jackson,  Edgar,  106,  Queen  Victoria  Street,  London,  E.C., 

Analytical  and  Consulting  Chemist. 
Jackson,  Edward,  Ashleigh,   Beaufort   Road,   Edgbaston, 

Birmingham,  Alkali  Works  Inspector. 
Jaekson,   F.,  Spring  Bank,  Crumpsall  Lane,   Manchester, 

Chemical  Apparatus  Maker. 
Jackson,   Frederick,    10,   Half   Moon    Street,   Manchester, 

Laboratory  Furnisher. 
Jackson,   G.   B.,  6,  Booth  Street,  Piccadilly,  Manchester, 

Chemical  Manufacturer. 
Jackson,    John,  98,   Dobbie's    Loan,   Glasgow,    Lubricant 

Manufacturer. 
Jackson,  R.  V.,c/o  Scotch  and  Irish  Oxygen  Co.,  Polmadie, 

Glasgow,  Technical  Chemist. 
Jackson,  Robt.,   18,  Harrington  Street,   Dublin,  Analytical 

Chemist. 
Jackson,  Saml.,  c  o  Messrs.  Binny  &  Co.,  Madras,  India, 

Analytical  Chemist, 
Jackson,  T.,  Clayton,    near  Manchester,  Chemical   Manu- 
facturer. 
Jackson,    Walter,    24,    Sydenham    Avenue,   Sefton   Park, 

Liverpool,  Metallurgical  Chemist. 
Jackson,   Kt.  Hon.   W.   L.,    M.P.,  F.E.S.,  27,   Cadogati 

Square,  S.W.  ;  and  (Journals)   AUerton  Hall,  Chapel 

Allerton,  near  Leeds,  Leather  Manufacturer. 
Jackson,  W.  P.,  Saxilby,  near  Lincoln,  Chemical  Works 

Manager. 
Jago,    Wm.,     Godfrey    House,    Wilburv    Avenue,    Hove, 

Brighton,  Chemical  Engineer. 
James,  Alf.,  Cassel  Gold  Extracting  Co.,  108a,  Hope  Street, 

Glasgow,  Mining  Engineer. 
James,  E.  T.,  British  Alizarin  Co.,  Ld.,  Silvertown,  Vic- 
toria Docks,  E.,  Secretary. 
James,  J.  Hernainan,  Assay  Office,  Swansea,  Assayer. 
James,  Dr.  J.  Wm.,  Aylmer  House,  Weston-super-Mare  ; 

and  (Journals)   29,  Redcliff   Street,  Bristol,   Chemical 

Lecturer. 
James,    Lawrence    S.,  32,   Hawley   Street,    Boston,  Mass., 

U.S.A.,  Gas  Inspector. 
Jameson,  A.  H.,  Cleveland  Linseed  Oil  Co.,  South  Chicago, 

111.,  U.S.A.,  Chemist. 
Jantzen,    Paul,    132,    Feucbureh     Street,    London,   E.C., 

Chemical  Merchant. 
Japp,  Dr.  F.  R.,  F.R.S.,  The  University,  Aberdeen,  Pro- 
fessor of  Chemistry. 
Jarmain,  Geo.  S.,  Minerva  Works,  Turnbridge,  Huddersfield, 

Wool  Extractor. 
Jarmay,   G.,   Hartford   Lodge,   Hartford,  Cheshire,  Alkali 

Manufacturer. 
Jarrett,  H.  T.,    90,   William    Street,    New   York,    U.S.A., 

Chemist. 
Jarves,  Deming,  Michigan  Carbon  Works,  Detroit,  Mich., 

U.S.A.,  Manufacturing  Chemist. 
Jarvis,  Talbot  McL.,  c,'o  Ind.,  Coope,  and  Co.,  Ld.,  Burton- 

on-Trent,  Brewer. 
Jayne,  Dr.  H.  W.,  931,  North   Broad   Street,  Philadelphia, 

U.S.A.,  Manufacturing  Chemist. 
Jekyll,  J.,  Castle  Moat  House,  Lincoln,  Chemical  Manu- 
facturer. 
Jeukin,   W.    A.,   24,  Bella   Vista,    Minas  de   Rio    Tinto, 

Provincia  de  Huelva,  Spain,  Metallurgical  Chemist. 
Jenkins,  John  H.  B.,  Laboratory,  G.E.R.  Works,  Stratford, 

E.,  Analytical  Chemist 
Jenkins,  Thos.,   Bella   Vista,   Port   Talbot,   South  Wales, 

Technical  Chemist. 
Jenkins,  Thos.  H.,  5,  Bellott  Street,  Cheetham,  Manchester, 

Analytical  Chemist. 
Jenks,  Robt.   L.,  Research  Department,  Imperial  Institute, 

London,  S.W.,  Chemist. 
Jenner,  E.,  209,   Markhouse  Road,   Walthamstow,  Essex, 

Chemical  Manufacturer. 
Jennison,   F.   H.,   Craighall    Chemical    Works,    Maryhill, 

Glasgow,  Dyer. 
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Job,  Bob!.,    130,   Franklin  Street,    Beading,    Pa.,   i  ,S  \ 
Analytical  i  Ihemist 

Johnson,   A.   E.,   I,   Eagle   Villas,   Penn    Fields,   Wolver- 
hampton,  Analytical  Chemist, 

Johnson,   Chas,    II..    jr..    Laboratory,    Bubberine   Works, 
Oatlanda  M  II,  Leeds,  Work-  Manager. 

Johnson,   Edmond    I'.    Engineering    Works,    Carpenter's 
Road,  sir. it  tor. I,  E..  Chemical  Engineer. 

Johnson,  .1    1   .  10,  [dmiston  Boad,  Stratford,  London,  E., 
M  mnfactoring  Chemist. 

John-on.  J.  Grove,  as,  Cross  Street,  Finsbury,  London, 
l  i    .  Vssayer, 

Johnson,  .1.  Henry,  Mountains,  Tnnbridge,  Cent,   Patent 
Agent 

Johnson,  .Irs-,-  F..  c  o   Hamilton  Powder  i  o.,   Monti 
Canada,  Chemical  Engineer. 

Johnson,   s.    11.,   Warren   Hill   House,  Longhton,  Essex, 
Chemical  Engineer. 

Johnson,  T.  A..  Field  Bouse,  Winnington  Park, Northwioh, 
-Hire. 

Johnston,  Alex.  B.,  370,  North  Woodside  Boad,  Glasgow, 
Analytical  Chemist. 

Johnston,  G.  L..  Kingswood   Boad,  Sydenham   Mill.  S.K. 
lary. 

Johnston,  Thos.,  Nobel's  Explosives  Co.,  I.d.,   149,  West 
sgow,  Explosives  Co.'s  Manager. 

Johnston,  Wm.  A.,  The  S.S,  White  Dental  Manufacturing 
.  Princess  Bay,  New  York,  I.S..V,  Dental  Enamel 
Manufacturer. 

Johnston,  Wm.  E.,  KJogswood  Boad,- Sydenham  Hill.  S.E.. 
Assistant  Chemist  I  BovriL  Limib 

Johnston,  Wm.  *;..  Chemical  Works,  Coatbridge  Street, 
D  indas,  Glasgow,  Technical  Chemist. 

John-ton,  W.  G-,  Warwicks*  and   Richardsons'  Brewery, 
irk-on-Trent,  Chemist. 

Johnstone,  Jas.,  Shawfield   Works,   Rutherglen,  Glasgow, 
:  nieal  Chemist. 

Johnstoon-Coombes,   Dr.   W.,   5,   Cambridge    Place,    Fal- 
mouth, Analytical  Chemist. 

Jones,   A,    I'.   Syers,   Iquiqne,   Chile,    "  Nitrate  "   Manu- 
facturer. 

Jon,-.  Chapman.  Boyal  College  of  Science,  South  Kensing- 
ton. S.W.,  Senior  Demonstrator  in  Chemistry. 

Jones,  Da       3  The  Lisbon  Berlyn  Co.,  Ld.,  Pilgrim's 

st,  Lydenburg,  s.A.l!.,  Analytical  Chemist. 

Jones.   Prof.  D.    E.,   i.  Conway  Road,  Cardiff,  Inspector 
-    .  nee  and  Art  Department). 

Jones,   E.   W.    T„    10,    Victoria    Street,    Wolverhampton, 
Analytical  Chemist. 

Jones,  G.Cecil,  Basingstoke  ironworks, Basingstoke, Works 
Chemist. 

.lone-.  Herbert.      N       -  -Jones.  H. 

Jones,  M.   W.,  433,   Stretford   Boad,  Hid  Traffbrd,  Man- 
chester. Analytical  Chemist. 

Jones   T.   Tolley,   356,    Little   Collins   Street,  Melbourne, 
\  ii  toria,  Explosive-  Manufacturer. 

done-,  W.  Norris,  Lancashire   Metal  Works,  Widnes,  Tech- 
Chemist. 
tnd,  Walter  1L,  Mall   Street,  Burslem,  Staffordshire, 
Manager  of  Chemical  Works. 

o,  Omar  T,  505,  West   157th  Street,  New  York  City, 
\..  Chemical  Engiueer. 

Jofiet,  Mr.  C.  IL.  Boselle,  Union  Co..  N.J.,  I'.S.A.,  Tech- 
nical Chemist. 

Journand.  Louis.  Ste.  Colombe-lz-Vienne,  Rhone,  France, 
Technical  Chemist. 

Joy.  Douglas  G.,  Pine  Wood.  Beverley,  Yorks,  Oil  Refiner. 

Jnlien,  Allied.  Societe  des  Peintures  Sous-marines,  17,  Hue 
Beauvan,  Marseilles.  France,  Civil  Engineer. 

Jurgensen.  Dr.  Bolof,  Ziikagasse,  12,  Weinberge,   Prague, 
Austria,  Chemist. 

Justice,  P.  M..  14.  Southampton  Buildings,  Chancery  Lane, 
London,  W.C.,  Patent  Agent. 
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Kalbdei-cb.    Franklin    H.,    80-82,    William     Street,     New 
Y'ork,  VS. A..  Chemical  Manufacturer. 


Kalle,    Dr.    Wm.,    Biebrich-am-Bhein,   Germany,    Coloui 

Manufacturer. 
Kathreiner,  Franz,    Worms  a  Rbein,  Germany,  Technical 

<  'hcinisf . 
Eaiitinaiin.  Dr.    Berber)   M..  c/o   Mutual  Chemical 

Jenej  City,  S..1.,  1    S.A.,  Chemist. 
Kawakita,   Michitada,  Kant   Strasse  24iir,  Charlottenburg, 

Berlin,  Analytical  i  hemist. 

Kay,  II.  A.,  71,  Maida  Vale,  London,  W. 

Kay,  Hr.  Percy,  Wesl  London   Polytechnic,  Manresa  R 

Chelsea,  S.W.,  Analytical  I'hemi-t. 

Kay.  W.  E.,  Gowanbank,  Busby,  mar  Glasgow,  Printworks 

Chemist. 
Kearns,  M.  W.,  Baxenden,  near  Accrington,  Dyer. 

Keblcr,    Lyman    1-'..   805,   (hern   Street,  Philadelphia,    Pa  , 

1    S.A..  Manufacturing  Chemist. 
Keiser,  E.  11. ,  Bryn  Mawr  College,  Bryn  Ma wr, Pa., U.S.A., 

Professor  of  Chemistry. 
Kellie,    Jas.     M..    Fount   Cottage,    Loanhead,    near   Edin- 
burgh, Technical  Chemist. 
K  liner.   Dr.   Wm.,    13,  Victoria  Road,  Old  Charlton,  S.E., 

( Ihemist  to  War  Department 
Kcmpson,  John   1'..   Pye    Bridge   Chemical   Works,   near 

Alfireton,  Derbyshire,  Chemical  Manufacturer. 
Kennedy,  Wm.,  28,  Boyal  Exchange  Square,  Glasgow,  Oil 

Works  Director. 
Kenriek,  Prof.   Edgar  B.,   St.   J. din's   College,  Winnipeg, 

Manitoba,  Canada,  Professor  of  Chemistry. 
K.nt.  Wm.  J..  Holly  Lodge,  Hornsea,  York-.  Assayerand 

( 'hemical  Engineer. 
Kenyon,  Thos.,   The  Shrubbery.  Hilton   Park,  Prestwich, 

near  Manchester,  Manufacturing  Chemist. 
Ker,  -Van   D.,  MiUburn  Chemical  Works,  Garngad  Hill, 

Glasgow,  Chemical  Manufacturer. 
Kernick,  Rich.  P.,  104,  Claude  lload,  Boatli  Park,  Cardiff, 

Manufacturing  Chemist. 
Kerr,  Jas.,  c/o  Linlithgow  Oil  Co..  Ld.,  Linlithgow,  N.B., 

Works  Chemist. 
Kerr.  Sam],  T..   c  o   Alex.  Kerr  Bros.   &  Co.,  Philadelphia, 

Pa..  I'.s.A..  Salt  Manufacturer. 
Kershaw,  J.,  Grease,  Varnish,  and   Cement  Works,   Holliu- 

wood,near  Oldham,  Varnish  Manufacturer. 
Kershaw,  J.   is.  C.,   7::,  Gloucester  Street,  Pimlico,  S.W., 

Analytical  Chemist. 
Kestner.     Paul,    40,    Boulevard     Vauban,    Lille,    France, 

Clnmist. 
Keys.  W.  IL.  Hall  End   Chemical  Works,  West   Bromwich, 

Oil  and  Chemical  Manufacturer. 
Kibble,      W.     Oakes,     G.P.O.,     Auckland,    New    Zealand, 

I  hemical  Engineer. 
Kier,  Thos.   Thomlitbank,  Glasgow,  Chemist. 
Kinch,  E..   Boyal  Agricultural  College,  Cirencester,   Pro- 

sor  of  Chemistry. 
King.  A.    J..    Ingersley    Vale,  Bollington,    near    Mac 

field,  Bleacher  and  Finisher. 
King,  C.  M.,  Wardrobe  Chambers.  Queen  Victoria  Street, 

E.(  '..  Chemical  Engineer. 
King.  C.  M..  Campsie  Alum  Works,   Lennoxtown,   N.B., 

Alum  Manufacturer. 
King,  Sir  James,  Bart.,   115,  Wellington  Street,  Glasgow, 

i  hemical  Manufacturer. 
King.    J.    Falconer,    Russell     Place,     Edinburgh,     N.B., 

t  ''insulting  Chemist. 
King,  J.  T.,  Clayton  Square,  Liverpool,  Patent  Agent. 
King.  Robt.,    115,   Wellington   Street,  Glasgow,    Chemical 

Manufacturer. 
King,  Sidney  J  .  49,  Arundel  Squire,  Barnsbnry,  X.,  Colour 

and  Dyestufl  TraveUer. 
King,  Walter   B.,  55,  Sunderland  Road,  Forest   Hill,   S.E., 

Chemical  Manufacturer. 
Kingdon,    G.    Holnian,    c  o  Joseph   Crosfield   and   Sons, 

Warrington.  Technical  Chemist. 
Kingsford,    T.    P.,   Oswego,   Xew    Y'ork,    U.S.A.,    Starch 

Manufacturer. 
Kingzett,  C.  T.,  Elrastead  Knoll,  Chislehurst,  Kent,  Technical 

Chemist. 
Kiunicutt,  Professor  L.  P.,  77,  Elm  Street,  Worcester.  Mass., 

I'.S.A. .  1'r  te-sor  of  Chemistry  (Worcester  Polytechnic 

Institute ). 

I  i 
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Kirkman,     l:  .    bandore   Alkali   Works,   Swansea,   Alkali 

\\ ',irK«  Manager. 
Kirkpatrick.   A.  .!..    179,   West    <■  S    eet,    Glasgow, 

Chemical  Merchant. 
Kitanmra.  V.  (Journals),  c/o  R.  Fnjihanaya,  Yokoyamaeho 

-    ichome,  Tokyo,  Japan,  Agricultural  Chemist. 
Kitchen,  Theo.  (Journals),    88,   Flinders   Lane  North,  Mel- 
bourne, Australia;    and    (subs.)   35,   Queen    Victoria 

str.et.  B.C.,  Soap  and  Candle  Manufacturer. 

^ir  James,  Bart,  M.P.,  Gledhow  Hall,  Lords.  Iron 

ami  Steel  Manufacturer. 
Kitto.  1!..  26,  Lancaster  Road,  Finsbury  Park,  London,  N., 

Analj  tical  Chemist, 
ann,   l>r.  >..   84,    Shrewsbury  Koad,   Old   Trafford, 

Manchester,  Analytical  Chemist. 
Klipsu-in.  A.,   122,  Pearl   Street,  New  York,  U.S.A.  (P.O. 

Box  2833  l,  I  aemical  Manufacturer  and  Importer. 
Klonowski,  W.  T.  von,  P.O.  Box  64,  Krugersdorp,  S.A.E., 

Chemist  and  Druggist. 
Knaggs,  Allied  B.,  Bradley  Lane,  Huddersfield,  Techmcal 

nist  in  Dyeworks. 
Knecht,    Dr.   E.,  "Station    Koad,   C'rumpsall,    Manchester, 

Analytical  Chemist. 
Knight,  A.  H.,  2,  Gerald  Road,  Oxton,  Cheshire,  Assayer. 
Knight,  Henry,  33,  Faraday  Street.  Breek  Koad,  Liverpool, 

Colour  and  Varnish  Manufacturer. 
Kuiirht,  J.  B.,  Silvertown  Soapworks,  Silvertown,  London, 

E,.  Soap  Manufacturer. 
Knight,  J.  J.,  13,  Grafton  Street,  West  Gorton,  near  Man- 
chester, Technical  Chemist. 
Knight,  Win.  A.,  Sexey's  Trade  School,  Bruton,  Somerset, 

Head  Master. 
Knights,  .1.  West,   County    Laboratory,    1,  Sidney    Street, 

Cambridge,  Analytical  Chemist. 
Knipler,  F.,  c/o  K.   Harper   and  Co.,  352,  Flinders  Lane, 

Melbourne,  Victoria,  Starch  Manufacturer. 
Knowles,  Joshua,  Stormer    Hill,    Tottington,  near    Bury, 

Calico  Printer. 
Knox.  E.  W.,  Colonial  Sugar  Refining  Co.,  Sydney, N.S.W. ; 

and  c/o  Parbury  Henry  &  Co.,  7,  East  India  Avenue, 

London,  E.C..  Sugarworks  Chemist. 
Koechl,  Victor,    79,  Murray   Street,  New  York,   U.S.A., 

Dye  Merchant. 
Koechlin,  Horace,  19,  Avenue  du   Mont  Riboudet,  Rouen, 

France  ;   and   (subs.)   e/o  Koechlin,  Baumgartner  and 

Co.,    79 i,    Watling    Street,   E.C.,  Chemical  Manufac- 
turer. 
Kohn,  Dr.  Chas.  A.,  University  College,  Brownlow  Street, 

Liverpool,  Chemical  Demonstrator. 
Kohnstamm,  E.  H.,  44.  West  Broadway,  New  York,  U.S.A., 

Colour  Maker  and  Importer. 
Kolb,  J.,  Soc.   Anon,  des  Manuf.  de  Produits  Chimiques, 

Lille,  France,  Chemical  Manufacturer. 
Koningh,   L.  de,  325,  Kennington  Road,  S.E.,  Analytical 

Chemist. 
Kraftmeier,  E.,  55,  Charing  Cross,  London,  S.W.,  Explosives 

Manufacturer. 
Krause,  Dr.    Albert    H.,    6H.    Mueller  Avenue,  Cleveland, 

Ohio,  D.S.A.,  Chemist  (Grasselli  Chemical  Co.). 
Krause,  Dr.  G.,  "  Chemiker-Zeitung,"   C'othen,   Germany, 

Editor. 
Krause,  0.  II.,  e/o  American   Sugar  Refining  Co.,  Jersey 

City,  N.J.,  U.S. A  ,  Chemical  Engineer. 
Kuhl,  W.  II.,  73,  Jagerstrasse.  Berlin,  Germany,  Bookseller. 
Kunheim,  Dr.  Hugo,  32.  Doratheenstrasse,  Berlin,  Chemical 

Manufacturer. 
Kupferberg,  Dr.    II.,   803,   Collyhurst    Koad,   Manchester, 
1  echnical  i  Ihemist. 

iff,  Adolf,    128,   Dnane   Street,  New   York,   C.S.A., 
<  hemical  Merchant. 
Kynaston,   J.  W.,  3,  Oak  Terrace,  Beech   Street,  Liverpool, 

Chemical  Engineer. 


Lacey,  E.   C,  10,  Clarence  Eoad,  Croydon,  Manufacturing 
( Ihemist. 

Lacey,  T.  S.,  Gas  Light  and  Coke  Company,  Lupus  Street, 
Pimlico,  S.W.,  Gas  Engin  i  i 


Lagerwall,   Dr.    Ivar.   3,    Prince's   Street,    Loudon,    E.C., 

Petroleum  Manufacturer. 
Laidler,   C.   P.,   20,    Noble    Terrace,  Gateshead-on-Tyne, 

Analytical  Chemist. 
Laing,   .1  no.,    IS,   Mentone  Terrace,    Edinburgh,   Analytical 

Chemist. 
Laing,   Wm.,    115,   Swan    Arcade,    Bradford,   Vorks,    Oil 

Merchant. 
Lake,  G.,  jun.,  83,  Primrose   Lane,  Glossop,  Derhyshire, 

Analytical  Chemist. 
Lambert,  Alan,    LTnion    Oil   Mills,    Ld.,    18,    Bishopsgate 

Street  Within,  E.C.,  Oil  Mills  Director. 
Lancaster,    Jno.    C,     12,   Player   Street,    Alfreton   Road, 

Nottingham,  Engineering  Works  Manager. 
Lander,  Albert  H.,  7,    Carlyle  Road,  Edgbaston,   Birming- 
ham, Metal  Merchant. 
Landin,   John,    40,   Drottninggatan,    Stockholm,    Sweden, 

Public  Analyst. 
Lane,    Howard,    188,    Corporation    Street,    Birmingham, 

Consulting  Mechanical  Engineer. 
Lang,  Jas.  G.,   5,  Viewfield  Terrace,   Hillhead,   Glasgow, 

Analytical  Chemist. 
Langbeck,   H.  W.,  The  Park,  Loughton,  Essex,  Technical 

Chemist. 
Langdon,    Dr.    M.    J.,   15,  Dickinson   Street,  Manchester, 

Analytical  Chemist. 
Lange,     Dr.    Martin,    Van    Baerlestraat    94,   Amsterdam, 

Holland,  Analytical  Chemist. 
Laugen,   H.   G.,  Maschinenfahrik    Grevenhroich,  Greven- 

broich,  Germany,  Chemical  Engineer. 
Langenbeck,    Carl,  27,  Orchard   Street,   Zanesville,   Ohio, 

U.S.A.,  Manager  (Mosaic  Tile  Co.). 
Langer,  Dr.  Carl,  29,  Avenue  Road,  Regent's  Park,  N.W., 

Analytical  Chemist. 
Langrick,   Thos.   E.,   2,   Bonnington   Terrace,   Edinburgh, 

Paint  Works  Manager. 
Larkin,   T.,    St.    Bede  Works,  Jarrow-on-Tyue,  Chemical 

Works  Manager. 
Earned,  J.  N.,  Young  Men's  Library,  Buffalo,  N.Y.,  U.S.A., 

Librarian. 
Lascelles,  Jno.  H.,  1,  Lall  Bazar,  Calcutta,  India,  Chemist. 
Lassing,  Henry,  M.D.,  19,  Park  Place,  New  York,  U.S.A., 

Editor  and  Leather  Manufacturer. 
Latham,   Baldwin,    13,  Victoria  Street,  Westminster,  S.W., 

Civil  Engineer. 
Latham,    J.    J.,    157,    Albert    Road,    Appleton,   Widnes, 

Chemical  Works  Manager. 
Lawrance,    H.    A., 

Analytical  Chemist. 
Lawrence,  Jas.,  Repauno  Chemical  Co.,  Paulsboro',  N.J., 

U.S.A.,  Assistant  Superintendent  of  Works. 
Laws,  J.  P.,  Westfield,  Bath  Road,  Worcester,  Analytical 

Chemist. 
Lawson,  Arthur  J.,  Marsh  Soapworks,  Bristol,  Snap  Manu- 
facturer. 
Lawson,  Dr.   T.  A.,  114,  Alexandra  Road,  London,  N.W..- 

Colour  Chemist. 
Lawton,    Thos.,    Calthorpe  House,  Aldridge    Road,  Perry 

Bar,  Birmingham,  Chemical  Works  Manager. 
Laycock,  Dr.  W.  F.,  2,  Park  Street,   Dewsbury,  Analytical 

Chemist. 
Leach,  Walter,   22,   St.  Andrew's   Place,  Bradford,  Yorks, 

Analytical  Chemist. 
Leathart,   Thos.   H.,   Bracken    Dene,    Gateshead-on-Tyne, 

Lead  Manufacturer. 
Leather,  Dr.  J.  W.,  Dehra  Dun,  N.  W.P.,  India,  Agricultural 

Chemist,  Government  of  India. 
Le  Boutillier,  Clement,  c/o  Taylor  Iron  and  Steel  Co.,  High 

Bridge,  N.J.,  U.S.A.,  Chemist. 
Lecomher,  W.  G.,  Moorland  Villa,  Brooklands,  near  Man- 
chester, Engineer. 
Lederle,   Dr.  E.  J.,   Health  Department,  New  York  City, 

U.S.A.,  Chief  Chemist. 
Ledoff,  Prof.  A.,  Technological   Institute,   Kharkoff,  Russia, 

Professor  of  Chemistry. 
Ledoux,   Dr.    Albeit    R.,    9,    Cliff  Street,  New  York  City, 

U.S.A.,  Chemist. 
Lee,   C.   Tennant,  146,   Franklin    Street,    Boston,   Mass., 
U.S.A.,  Analytical  Chemist. 
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Lee,  .1.    W.    Richmond,    70,   St    Helena    Gardens,    North 

Kensingl W.,  Mining  Engineer 

Lee,  S.  Wriirlit,  6   in,  Whitechapel,  Liverpool,  Wholesale 

Druggist. 
Lee,  Tin ...  H.,  co  Messrs  .Ii.1imm.iuhh I  Matthej  ,78,  Mutton 

Garden,  I Ion,  B.C.,   Analytical  i  bemisi 

ih,  Jno.  K  .  c  o  Jas.  Lee  and  Co.,  '-,  Pine  Street,  New 

JTork  {'it*.  I  .S.  A.,  Chemical  Merchant. 
Leeds,  1'.  H.,*26,  East  Bank, Stamford  Mill.  N  .  Analytical 

i  hemist. 

seph,  :i.  Lord  Street  West,  Sonthport. 

»,  Jos.,  is* — 25,  Bermondsey  Street,  S.K..  Lithographic 

Printer. 
l.effinann,  Dr.   M..  715,  Walnut  Street,  Philadelphia,   Pa., 

\  ,  Inalvtical  and  Consulting  Chemist. 
Leigh,  Cecil,  Adderley  Park  Rolling  Mills,   Birmingham, 

Technical  Chemist. 
l.citch.    Jno.    W.,     Milnsbridge    Chemical    Works,    mar 

Huddersfield,  Aniline  Dye  Manufacturer. 
Lenders,  A.  W.    M,  co  Ontario   People's  Salt  ami  Soda 

Co..  Ltd.,  Kincardine,  <  tat.,  Canada,  Technical  (  hemist. 
Lennard,  F.,  Enfield  Lodge,  St.  John's   Road,  Blaukheath, 

,  Chemical  Manufacturer. 
Lennox,    Root   X..   Royal   Institution,  Albemarle   Street, 

London,  W..  Chemical  Demonstrator. 

ard.  Win.  J.,  Hope  Chemical  Works, Hackney  Wick, 

K  .  Naphtha  Distiller. 
Lequin,  E.,  9,  Hue  Ste.  Cecile,  Paris,  Director  of  St.  (iobain 
.--work-. 

DSky,  Jos.,  25,  East    72nd  Street.   New   York.    C.S.A., 

Manufacturing  Chemist 
.  11.  Mackensic,    Balaghal  Mysore  Mines,  Oorganm, 

Mysore,  South  India.  Chemical  Engineer. 
Lester,  Isaac  E.,  Jauialpur.  K.I.K.,  Bengal,   India,   Steel- 
work^ Manager. 
Lester,   J.  M..  51,    Arcade   Chambers,    St.   Mary's   Gate. 

Manchester,  Analytical  Chemist 
Lett,   Stephen    J.,   c  o   W.    11.    Sandiford,    Ripanji,   Servia, 

Analytical  Chemist 
Lerer,    Jas.     D.,    Thornton      Hough,     Cheshire,     Soap 

Manufacturer. 
Lever,    Wm.    II..    Thornton    House,    Thornton    Hough, 

Cheshire,  Soap  Manufacturer. 
Levinstein.   Ivan.  21,    Min-htill  Street,   Manchester,  Colour 

Manufacturer. 
Lewes,  Prof.  Vivian  II.,  Royal  Naval  College,  Greenwich, 

S.E.,  Professor  of  Chemistry, 
Lewinton,  B..  14,  Cleveland  Street,  Eitzrov  Square,  Lon- 
don, S.W. 
Lewis.   A.   E„    7.  Gilford    Road.     Sandymount,     Dublin, 

Analytical  l  hemist. 
Lewis.  Daniel  C.  c  o  Millville  Manufacturing  Co.,  Millville, 

N  .'..  1    S.A..  Dye  and  Bleach  Works  Chemist. 
Leu  is.  G.  T..  505,  Provident  Buildings,  South  and  Chestnut 

Streets,  Philadelphia,  l'a.,  U.S.A.,  Merchant. 
Lewkowitsch,  Dr.  Julius.  Lancaster  Avenue,  Fennel  Street, 

Manchester.  Consulting  Chemist 
Liehtensteiu.  Theodore.  Chemical  Works,  Silvertown,  Lon- 
don, E.,  Manufacturing  Chemist 
tiddle,  G.  A.,  :>13.  Walmer-lcv   Road,    Bury,    Lancashire, 

Chemist  (E.  1).  Milnes  and  liro.,  Dyewood  Extractors*. 
Liddle,   W.    T„    Carr  Bank,   Walmersley.    Bun,    Chemist 

and  Manager  i  Dyewood  Extract  Works). 
Lidgey.   Cecil  R  ,  tn,  Marmora   Road,   Honor   Oak,   S.E., 

Analyst 
Lietxrt,  Dr.  M.,  lot,  Manningham  Lane,  Bradford,  Chemist. 
Liebmann,     Dr.     A.,     61,    Marsdeu     Street,    Manchester, 

Analytical  Chemist 
Lightfoot,  T.  E..   SS.    Ardeu   Terrace,  Accrington,    Calico 

Printer's  Chemist 
Lilly,    Oliver    M.,    The    Croft,    Spondon,    Derby,   Colour 

Manufacturer. 
Lindley,   Hubert   E.,   Rose    Villa,    Pinner   Road,    Harrow, 

Analytical  Chemist. 
Lindsay,  Robt,  Avenue  Cottage,  Alexandria,  N.B.,  Chemist. 
Ling.   Arthur    1!.,   45,   Lanibton   Road,    Cottenham   Park, 

Wimbledon.  Chemist  (Sugar). 
I.ishman,  Geo.   P.,  Success,    Fence    Houses,   Co.  Durham, 

Colliery  Chemist. 


Lishraan,  W.  W.   I      Glen   Dyeworks,   Cornholme,  Tod- 
uioiilen.  Dyeing  •  Ihemist 

Littell,  li.  Ballantinc,  ,  ( 'bi 

Little,  Wni.t;.,  Blendon  Grove,  Bexley,  Kent,  Chemical 
Manufacturer. 

Littlejolin,  .1  .  c  •'  African  Banking  Corporation,  Johannes- 
burg, S.A.I!  .  Analytical  <  hemist 

Liversedge,  A.  J.,  45,  Scotland  Stn  i  t,  I  llasgow,  Mechanical 
Engineer 

l.ivirsidge.  Prof.  A .,  II;  S.,  The  University,  Sydney,   v 

South  Wale-,  and  (Journals  I  c  D  Kegun  1'au.,  Trench 
and  Co  .  20,  Charing  (  rosa  Road,  W.(  ..  Professor  of 
Chemistry. 

Frank,   South   Metropolitan   Gas   Co.,    709a,   Old 
Kent  Road,  London,  S.E.,  (ias  Engineer. 

Livingston,  W.  J.,  Loudon  (  oiinty  (  ouneil.  Spring  Garden-, 
London,  S.W.,  Analytical  Chemist. 

Llewellyn,  Geo.  11.,  Pencraig,  Caerau  Park, Newport, Mon., 

Solicitor  and  Science  Student. 
Lloyd,  Harold  T.,  c/o  British  Aluminium  Co.,  Ltd.,  Milton, 

near  Stoke-on-Trent  Analytical  Chemist. 
Lobry  de  ISriiyn.  Dr.  C.  A.,  2'  Parkstraat  151,  Amsterdam, 

Holland,  Dutch  Navy  (hemist. 
Lodge.   A.    S.,   Newchnreh,    near    Manchester,    Technical 

Chemist 
Lodge,  Kdw.,  94,  Bradford    Road,  Huddersfield,  Teacher  of 

Wool  Dyeing. 
Loewenthal.Dr.    1!.,  Markuatrassc    19,  Berlin,  ().,  Textile 

Chemist  and  Lecturer  on  Dyeing, 
Lomas,  T.,  Cleveland,  Minehead,  Taunton,  K.S.I  I.,  Chemical 

Manufacturer. 
Lombard,   Emile,    12,    Hue   Breteuil,    Marseille-,    France, 

Director  of  Pyrites  I  lo. 
Longshaw,  .Lis..  :i.  Church  Road,  Seaforth,  near  Liverpool 

Manufacturing  (  hemist. 
Lord.  F.  J..  4,  Winmarleigh  Street,  Warrington,  Analytical 

Chemist. 
Lord,  Jno.  Lloyd,  5,  Commercial   Buildings,  Love   Clough, 

near  Rawtenstall,  Chemist  and  Manager. 
Lorenz,   II.,  7    and   8,   Idol   Lane,  London,  E.C.,  Chemical 

Merchant. 
Lorimer.  J.,   Britannia  Row,  Islington,  N.,  Manufacturini; 

Chemist. 
Lorrain,  J.   G.,    Norfolk    House,    Norfolk    Street,    Strand, 

London,  W.C.,  Civil  Engineer. 
Lott,  F.  E.,  The  Laboratory,  Bridge  Chambers,  Burton-on- 

Trent,  Consulting  Brewing  Chemist. 
Loughton,  J.  P.,  Washington  Chemical  Works,  co.  Durham, 

Technical  Chemist. 
Louis,  I).  A.,  77,  Shirland  Gardens,  London,W.,  Metallurgist 

and  Mining  F)ngiueer. 
Louis,  Prof.  Henry,  Durham  College  of  Science,  Newcastle- 

on-Tyne,  Professor  of  Mining. 
Love,  Dr.  E.  G.,  80,  East  55th   Street,  New  York,  U.S.A., 

Analytical  Chemist. 
Lovejoy,  Frank   W.,    )  70.  Chesnut  Street,  Cambridgeport, 

Mass..  U.S. A  .  Chemical  Engineer. 
Loviboud,  J.  W.,26,  St.  Ann's  Street,  Salisbury,  Tintometer 

Manufacturer. 
Lovibond,  T.  W.,  West  Jesraond  House,  Newcastle-on-Tyne, 

Brewer. 
Lowe,  C.  W.,  Summerfield  House,  Reddish,  near  Stockport, 

Manufacturing  Chemist. 
Lowe,  Jas.  S.,  Belle  Rive  Estate,  Olivia  Station.  Mauritius, 

Sugar  Planter. 
Lowe,  W.  F.,  9,  Hough  Green,  Chester,  Analvtieal  Chemist 
Lowson,  J.  G.  F.,  Hollycot.  Lasswade,  N.B., "Paper  Maker. 
Lucas,   Alf.,    Government    Laboratory,    Somerset    House, 

W.C.,  Analyst. 
Lucas,  Bernard  R..  32,  Ayresome  Street,  Middlesbrough, 

Alkali  Works  Manager. 
Lucas,     R.,    Alwinenstrasse     11,     Wiesbaden,     Germany, 

Technical  Chemist. 
Luck,    A.,    Powder    Mills,    Dartford,     Kent,     Explosives 

Chemist. 
Luck,  ¥..,  68,  Sumner  Street,  Southwark,  S.E.,  Manufacturing 

Chemist. 
Lund,  Jas.,  142,  Hawthorne  Street,  Maiden,  Ma--.,  U.S.A., 

Ammonia  Works  Manager. 
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Lundhohn,  Carl  O.,  Ardeer  Factory,  Stevenston,  Ayrshire, 

Explosives  Works  Manager. 
Lunge,    l>r.   G-.    Englisches   Viertel,   Hottingen,    Zurich, 

Switzerland,  Professor  of  Chemistry. 
Liugwitz,  Kmil    E.,    c/o  J.    H,    ae    .Tonge,   Georgetown, 

Demerara.  Chemist 
Lungwitz.Theo.,  c  o  Chas.  Pfizer  and  Co.,  si.  Maiden  Lane, 

New  York.  U.S.A.,  Superintending  Chemist 
Lupton,    Sydney    A..  Audley   Mansions.    44,   Mount   Street, 

London,  W. 
Luthy,  Edmund  O.,  c  o  Mellwood  Distillery  Co.,  Louisville, 

Kv..  U.S.A..  Distiller. 
Luthy,  Otto,  8336,  Fairmonnt  Avenue,  Philadelphia,  Pa., 

U.S.A.,  Analytical  Chemist. 
I.uxmoore.  Dr.  Chas.  M.,  University    Extension    College, 

Beading,  Lecturer  on  Chemistry. 
Lye,  W.  T..  Braehead,  Cromwell  Road,  Luton,  Beds,  Straw 

Dyer. 
L>le.   James,    Plaistow   Wharf,    North   Woolwich    Road, 

London,  E.,  Sugar  Refiner. 
Lyle,  Jno.,  21,  Mincing  Lane,  London,  E.C.,  Sugar  Refiner. 
Lynin,  Arthur  H.,  Plattenstrasse,  48ni,  Fluntern,  Zurich, 

Switzerland,  Chemical  Student. 
Lyon,  J.  G.,  The  Aire  Tar  Works,  Knottingley,  Yorks,  Tar 

Distiller. 
I. We.  F.  Maxwell,  60,  Finborough  Road,  Redcliffe  Square, 

London,  S.W.,  Chemical  Manufacturer. 
Lytle,   A.    M.,   North   of  Ireland  Chemical   Co.,    Belfast, 

Chemical  Manufacturer. 
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Mabery,  Prof.  Chas.   F.,    9,    Rockwell    Street,    Cleveland, 

Ohio,  U.S.A.,  Professor  of  Chemistry. 
Mabey,  Fred  O.,  19G,  Amhurst  Road,  Hackney,  N.E.,  Wine 

Merchant. 
Macadam,   C.   T.,   116,  Fenchurch  Street,  London,  E.C., 

Manure  Works  Manager. 
Macadam,  Herbert  E.,  Ensleigb,  High  Street,  Wanstead,  E., 

Manure  Works  Mauager. 
Macadam,    Dr.    Stevenson,    Surgeons'    Hall,     Edinburgh, 

Chemical  Lecturer  and  Consulting  Chemist. 
Macadam,    Prof.   W.   Ivison,    Surgeons'    Hall,   Edinburgh, 

Professor  of  Chemistry  and  Consulting  Chemist. 
Macadam,    Stevenson,    jun.,    Surgeons'    Hall,    Edinburgh, 

Analytical  Chemist. 
MeAlister,    R.,    Lawes'   Chemical   Manure    Co.,   Limited, 

Barking  Creek,  Essex,  Manure  Works  Manager. 
McAlley,    Robt.,  Bankside,  Falkirk,  N.B.,   Paint   Works 

Manager. 
Macallan,   J.,   3,   Charleniont    Terrace,    Clontarf,    Dublin, 

Analytical  Chemist. 
Macara,   Thos.,   jun.,    6,    West    Bank   Terrace,   Hillhead, 

Glasgow,  Chemical  Student. 
McArthur,  Jno.,  196,  Trinity  Road,  Wandsworth  Common, 

S.W.,  Chemist. 
McArthur,  J.  13.,  Price's  Patent  Candle  Co.,  Limited,  Brom- 

borough  Pool,  near  Birkenhead,  Oil  Works- Chemist. 
Macarthur,  .1.  G.,  98,  Dobbie's  Loan,  Glasgow,  Lubricant 

Manufacturer. 
McArthur,  J.    S.,  Gold  Extracting    Co.,   Limited, 

losVi  Hone  Street, Glasgow,  Technical  Chemist. 
McArthur,     Thos.,    Caimdhu,     Kirklee     Road.    Glasgow, 

Dry  Salter  and  Dyewood  Extractor. 
McBretney,   E.   G.,  Pontefract    Road,   Castleford,   Yorks, 

Works  Chemist. 
McCallum,     .).     M.,    South    Park,    Paisley,    N.B.,    Soap 

Manufacturer. 
McCalman,  1).,   Waterside,   Irvine,  N.B.,   Technical  Che- 
mid. 
McCann,  Owen.  Printing 

Ink  Manufacturer. 
MeCombie,   ('.,  c/o  C.  Gross  and  Co.,   9,  Mincing   Lane, 

London,  E.C.,  Drug  and  Chemical  Merchant. 


McCowan,  W.,  4">,  Mott  Street,  Birmingham,  Brewer. 
McCrae,    Dr.   John,  Jan.,    Mason    College,    Birmingham, 

Student  of  Chemistry. 
McCulloch,  J.,  Oakleigh,  Rose  Street,  Garnet  Hill,  Glasgow, 

Chemical  Works  Manager. 
McCulloch,  Xornran,  7,  Melrose  Street,  Glasgow,  Analytical 

Chemist. 
McDaniel,  J.  J.,  Bandon,  Ireland,  Distiller. 
Maedonald,  A.,  72,  Great  Clyde  Street,  Glasgow. 
McDonald,   John,   Distillery  Offices,  Fort  William,   N.B., 

Distiller. 
Maedonald,  J.  W.,  e  o  Messrs.  H.  Tate  &  Sons,  Love  Lane, 

Liverpool,  Analytical  Chemist. 
McDonald,  T.  M.,  Walilabo  Estate,  St.  Vincent,  West  Indies, 

Sugar  Chemist. 
McDougall,     Arthur,     Fallowfield     House,      Fallowfield, 

Manchester,  Chemical  Manufacturer. 
McDougall,  Isaac,  jun.,  High  Bank,  Didsbury,  Manchester, 

Student. 
McDougall,  Isaac  S.,   High  Bank,  Didsbury,   Manchester, 

Manufacturing  Chemist. 
McDougall,  J.  T.,Dunolly,  Morden  Road,  Blackheath,  S.E., 

Manufacturing  Chemist. 
MacEwan,   Peter,   4,    Gresley   Road,    Hornsey   Lane,     X. 

^  Journals)  ;  and  42,  Cannon  Street,  E.G.  ;  Editor  of 

"  Chemist  and  Druggist." 
McEwen,  Atholl    F.,   43,  Gilmore   Road,  Lev.'isham,   S.E.. 

and  (Journals)  Box  237,  Rossland,  British  Columbia. 

Analytical  Chemist  audAssayer. 
McEwen,   Jas.,   Ruthven    House,   Bowden   Lane,   Marple, 

Cheshire,  Aerated  Water  Engineer. 
Macfarlane,  J.  A.,  623,  Hastings  Street  (Box  655),  Van- 
couver, British  Columbia,  Metallurgical  Chemist. 
Macfarlane,  R.  F.,  Tharsis   Copper   Works,   East   Moors, 

Cardiff,  Technical  Chemist. 
Macfarlane,  Thos.,  Inland  Revenue  Dept.,  Ottawa,  Canada, 

Analyst  to  Dominion  of  Canada. 
Macfarlane.  Walter,    Kelvin,    Hollies  Drive,   Wednesburv, 

Chemist  and  Metallurgist. 
McFarlane,  Walter  D.,  c'o  Canada  Paper  Co.,  Craig  Street, 

Montreal,  Canada,  Paper  Manufacturer. 
McFarlane,   W.  W.,  613,  East  14th   Street,  Chester,  Pa., 

U.S.A.,  Dyeworks  Manager. 
McGeorge,  A.  J.  (subs.),  78,  Mount  Pleasant,  Liverpool  j 

and  (Journals)  205,  West  7Sth  Street,  New  York  City, 

U.S.A.,  Analytical  Chemist. 
McGhie,  T.  Burns,  116,  Camberwell  Green,  S.E.,  Analytical 

Chemist  and  Assayer. 
McGill,  Dr.  J.  T.,  Vanderbilt  University,  Nashville,  Tenn., 

U.S.A.,  Adjunct  Professor  of  Chemistry. 
McGlashan,   John,    Cawnpore    Sugar    Works,    Cawnpore, 

India,  Technical  Chemist. 
McGowan,   John,   Ash    House,    Talke,    near    Stoke-upon- 

Trent,  Collierv  Manager. 
Machalski.  F.  J.,  159.  North  Fifth  Street,  Brooklyn,  N.Y., 

U.S.A.,  Technical  Chemist. 
Mcllhinev,  Dr.  Parker  C,  Columbia  University,  New  York 

City,  U.S.A.,  Chemist.  . 
Mcllwaine,  Alf.  W.,  Stoneferry,  Hull,  Oil  Manufacturer. 
Maclndoe,    G.    D.,   Sunnvbank,    Paeroa.  Ohinemuri,   near 

Auckland,  New  Zealand,  Chemical  Works  Manager. 
MacKcan.    Wm.,   Incandescent   Gas   Light   Co.,  Ltd.,  14, 

Palmer  Street,  Westminster,  S.W.,  Technical  Chemist. 
McKechnie,  D.,  Eccleston   Grange,   Prescot,    Lancashire, 

Copper  Extractor. 
McKechnie,  D.  M.,  Greystone  House,   Penketh,  near  War- 
rington, Copper  Extractor. 
McKellar,  W.    G.,  c'o  United  Alkali  Co.,    Ld.,   EglintoD 

Works,  Irvine,  N.B.,  Technical  Chemist. 
M.Kenna,  Dr.  Chas.  F.,  221,  Pearl  Street,  New  York  City, 

C.S.A..  Chemist. 
McKenzie,  Angus,  52,  Water  Street,  New  York,  U.S.A., 

Essential  C)ils  Manufacturer. 
Mackenzie,  Dr.  G.  S.,  Sydney  Smelting  Works,  Woolwich, 

N.S.W.,  Metallurgical  Chemist. 
Mackenzie,  T.   E.,  3,    Stanmore   Terrace,   Mount  Florida, 

Glasgow,  Technical  Chemist. 
Mackenzie,  Dr.  W.  Cossar,  Tewfikieh  College  of  Agricul- 
ture, Ghizch,  Egypt,  Analytical  Chemist. 
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McKerrow,    <      A.     18,    Exohange    Street,    Manchester, 

An.ih  deal  and  <  ktnsulting  ( Inemist 
McKesson,  John,  91,  Fulton  Street,  New  York  City,  I    s  \-. 

Manufacturing  t  inemist. 
Mackey,  W.  Mel).,   Victoria  Chambers,   L Is,   Analytical 

( inemist 
McKillop,  Jno.,   I,  Galveston  Road,  Putney,  S.W.,  Metal 

lurgist. 
MoKinlay,  K.  w  .  Ameliaville,  Aytoun  Road,  Pollokshields, 

n  B  .  Metal  Merchant. 
Mackinnon,  A.  K  ,   19,  Popstone  Road,  South  Kensington, 

-  w  . 
MaeLean,  Alex.  S.,  81,  Bank  Street,  i  Ireenook,  N.B.,  Snap 

Refiner. 
McLellan,    .1.    V.,    Kaiseretrasse    II,    Bemhurg,    Anhalt, 

Germany,  t  'hemicul  Manufacturer. 

I,  Professor  II.,   F.R.S.,  ( toper's  Bill, Staines,  Pro 

feasor  of  (  hemistry. 

i.  Jas.,  WesthUl,  Cardro98  Soad,  Dumbarton,  N.B., 

Analytical  Chemist  and  Gas  Examiner. 
McMaster,    Daniel,    McMnrray's     Royal     Paper    Works, 

Wandsworth,  S.W.,  Paper  Mill  Manager. 
Maemillan,   Arch.,    Chemical    Laboratary,    89,    Chambers 

Street,  Edinburgh, 
McMillan,  W.  (i.,  Metallurgical   Laboratory,  Mason  Col- 
lege, Birmingham,  Metallurgical  t  inemist. 
McMnUan,  Cbas.,  80,  Corn  Market,   Belfast,  Ireland,  Son] 

Works  Mai 
MoMurtrie,    •'      M.,    81,     Princes    Street,     Pollokshields, 

Glasgow,  Brass  Pounder. 
McMnrtry,  'J.  C,  Wallaroo,  South  Australia,  Metallurgist. 
Macnab,   C.,  Lillybnrn,  Milton   of  Campsie,  X.B.,  Calico 

Printer. 
Macnab,   W.,  14,   Great   Smith    Street,  Westminster,  8.W., 

Analytical  Chemist 
Mactcar,     .1.,     2S.     Victoria    Street,     Westminster,     S.W., 

Chemical  Engineer, 
MoVie,    .'as.     P.,    Tenuant's    Works,    Hebbnrn-on-Tyne, 

Analytical  Chemist. 
McVitie,  Kobe,  l'h«-  St.  Andrew  Biscuit  Works,  Edinburgh, 

Biscuit  Manufacturer. 
Magnus.     Isiilnr.    52,     l.eadenhall    Street,    Londor,    K.C., 

(  hemic. il  Merchant. 
Mahon,   I\.  W.,   Mononguhela  Furnaces,  McKeesport,   Pa., 

I  .8  A.,  Analytical  Chemist. 
Major,  .1.   Lewis,  Seulcoates,  Hull,  Tar  Distiller  ami    (  he 

inieal  Manufacturer. 
Makin,  James,  Wallhead  Mills,  Rochdale,  Paper  Stainer. 
Mallinckrodt.    Edw  ,    Mallinckro.lt     Chemical    Works,    St. 

Louis,  Missouri.  U.S.A.,  Manufacturing  Chemist. 
Mander,  S.  T.,  17,  Graeechurch  Street,  London,  E.C.  j  and 

(Journals)   Varnish  Works,  Wolverhampton  :  Varnish 

Manufacturer. 
Mann,  E,  A.,  Fremantle.    Western    Australia,   Government 

Inspector  of  Explosives. 
Ml. nn.   Harold    11.,   1.   Hebron   Road,  Hammersmith.   W, 

Chemical  Research  Student. 
Mann.    John    C,     19,    New    City    Road,    Plaistow.     E.. 

Chemist. 
Manning,  F.  A.,  18,  Billiter  Street,  London,  E.C,  Analy- 
tical Chemist. 
Mannington,  11.  T.,  Grove  House,   Halkvu   Street,  Flint. 

North  Wales. 
Manoukian.  Wahan,  173,  Palatine  Road,   Didsbnry,  Man- 
chester, Analytical  Chemist. 
Mansbridge.      Wiii..     9,      The      Green,      Stratford,      E., 

Chemist 
Marehlewski.  Dr.  L.,  25,  Wellington  Street,  Higher  Brough- 

ton,  Manchester. 
Markel,    Dr.     K.,     Lodge    Lane,     Warrington,    Technical 

Chemist. 
Markham,  A.  D..  71,  Queen  Street,  Hull,  Pharmaceutical 

Chemist. 
Marley.  3.  E..  Hebbnrn-on-Tyne,  Iron  Flounder. 
Marquart,    Dr.    Paul,    Cbemische     Fabrik    Bettenhausen, 

Bettenhausen  -  CasseL    Germany,    Chemical     Manu- 
facturer. 
Marsh,  J.   T„   Ammonia   Soda   Works.   Fleetwood,   Lan- 
cashire, Chemist. 


Marsh,  W.,  Union  Alkali  Co.,  Soho  Works,  Manchester, 

Chemical  Manufacturer. 
Marshall,  Arthur,  65,  Fairhol Road,  Weal   Kensington, 

\\\,  I  hemist. 
Marshall,  Dr.  Hugh,  Chemistry  Department,  The  Cnh 

Edinburgh,  Professor  of  '  Ihemistry. 
Marshall,  Francis  G.,   is,  Noble  Terrace,  Durham   Road, 

t  rateshead,  Technical  Chemist, 
Marshall,  .las.,  St.  Blane's,  Paisley,  N.B.,  <  Ihemical  Si 
Marshall,  .las.  Burt,  LuQcarty,  Perth,  N.B., Bleacher. 
Marshall,  Percy  S.,  Hank  Top,  Lowerhouses,  Huddersfleld, 

Assistant  (  'hemist. 
Marshall,  Prof.  T.   Rymer,  St.   Mungo's  College,  Glasgow, 

Profcssoi  of  Chemistry. 
Marshall.  U'lu.,  i  19,  Drake  Street,  Rochdale,  Dyi 
Mar-hall.  Wm.  ( Journals ),  c/o  D.G,  li Samarang,  .lava ; 

and    (subs.)   c/o  li.    R.   i 'aMcr   Marshall,   49,   Q 

Street,  Edinburgh,  Analytical  Chemist. 
Martm.  Alex.  M..   Douglas    Villa,  Dunbeth   Road,  Coat- 
budge,  N.B.,  Analytical  (hemist. 
Martin,  Chas.  II..    14,  Aldred   street.  Crescent,  Salford, 

Oil  and  >o::|>  Works    \s~istant  Manager. 
Martin,    II..    Poole,    near    Wellington,    Somerset,    Manure 

Works  Manager, 
Martin.    N.    H.,   29,   Mo-ley    Street,    Newcastle-on-Tyne, 

Manufacturing  Chemist. 
Martin.  T.   Trcmills,  Coongan,  Marble    Bar,  I'ilhana,  N.W. 

Australia,  Analytical  Chemist, 
Martin,   W.   11.,    18:)n,    King's    Road,  Chelsea,    London, 

S.W.,  Analytical  Chemist. 
Martindalc.  Wm.,  19,  Devon-hire  Street.  Portland  Place,  W., 

Pharmaceutical  (  hemist. 
Martiueau,    Sydney.    South    Road,    Clapham    Park,    S.W., 

Sugar  Chemist. 

Martino,  F.  W'..  107,  Montgomery  Road,  Sharrow,  Sheffield, 
German  Silver  Manufacturer. 

Martins,  Dr.  C.  A.,  8,  Voss  Strasse,  Berlin,  Germany, 
Colour  Manufacturer. 

Martyn,  T.  Graham,  4,  The  Avenue,  Truro,  Cornwall, 
Metallurgist. 

Martyn,  W.,  Afton  House,  llebburn-on-Tyne,  Chemical 
Works  Manager. 

Mason,  J.,  Eynsham  Hall,  Witney,  Oxon,  Director  of 
Pyrites  Co. 

Mason,  J.  Francis,  Eynsham  Hall,  Witney,  Oxon. 

Mason,  Thos..  Hyson  Green  Works,  Nottingham.  Manufac- 
turing Chemist. 

Mason.  W.  B.,  117,  Derby  Street,  Bolton-le-Moors,  Pharma- 
ceutical Chemist. 

Masson,  Prof.  D.  Urme,  University  of  Melbourne,  Victoria, 
Australia,  Professor  of  Chemistry. 

Master,  Ardesheer  B.,  679,  Tardeo,  Bombay,  India,  Chemical 
Manufacturer. 

Mather,  Colin,  Salford  Iron  Works,  Manchester,  Engi- 
neer. 

Mather,  J.,  lilaydon  Chemical  Works,  Blaydon-on-Tyne, 
Manager. 

Mather,  Wm.,  Salford  Ironworks,  Salford,  Manchester, 
Chemical  and  Mechanical  Engineer. 

Matheson,  W.  ,T.,  178,  Front  Street,  New  York,  U.S.A., 
Chemical  Merchant. 

Matos,  Louis  J.,  728,  Union  Street,  Philadelphia,  Pa.,. 
U.S.A.,  Chemist. 

Matsui,  G.,  Sakuranomiya,  Osaka,  Japan  ;  and  (Journals) 
76,  Gower  Street,  London,  W.C.,  Chemical  Engineer. 

Matthews,  C.  G.,  St.  John's  Lodge,  Keckenham,  Kent, 
Brewing  (.'hemist. 

Matthews,  Donald  J.,  c  o  British  Aluminium  Co.,  Ltd., 
Lame  Harbour,  Ireland,  Chemist. 

Mawdsley.  W.  H.,  c/o  Gold  Mining  Co.,  Ltd.,  Mount 
Morgan,  Queensland,  Chemist. 

Maxim,  Hudson,  377,  Norwood  Road,  S.E.,  Explosives 
Manufacturer. 

Maxwell,  Jno.,  Solway  Chemical  Works,  Silloth,  Cumber- 
land, Chemical  Manure  Manufacturer. 

Maxwell,  Thos.,  49,  Harvie  Street,  Bridgeton,  Glasgow 
(Journals)  ;  and  Mossknowe,  Braeside  Avenue,  Ruther- 
glen,  Manufacturing  Chemist. 

Mavenfeld,  Dr.  E.  von  Salis.     See  under"  Salis." 
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Mayer,  Wm.  Turner,  e/o  Albany  Chemical  Co.,  65—67, 
Green  Street,  Albany,  X.I..  U.S.A.,  Manufacturing 
Chemist. 

Mayfield,  A.  S..  c  o  S.  Tudor  and  Co..  Lead  Works,  Hull, 

Analyst. 
Mayfield,  11.  IV.  Heanor,  near  Nottingham,  Dyer. 
Mayhew,    E.    W.    A  .    High    Street,   Freemantle,   Western 

Australia.  Manufacturing  Chemist. 
Mencham,  Chas.  S.,  Pettridge,  Maidstone.  Kent,  Brewer. 
Mead,  Frank.  Sutton  Gasworks,  Surrey,  Gas  Engineer. 
Meggitt,  II.  A..  Chemical  Works,  Mansfield,  Notts, Manure 

Manufacturer. 
Meggitt,  Loxley,  c  o  Saml.  Meggitt  and  Sons,  Lira.,  Mans- 
field, Notts,  Analytical  Chemist. 
Meikle,  Jno.,  4.  Woodlands  Road,  Glasgow,  Journalist. 
Meisel,  C.  F.  A  .  14,  Strong  Place,  Brooklyn,  X.Y.,  U.S.A., 

Chemist. 
Meldola.   Prof.   B.,   F.R.S.,  6,  Brunswick  Square,  Loudon, 

W.C.,  Professor  of  Chemistry. 
Meldrt:m,  Jas.  Jones,  Atlantic   Works,  City  Road,   Man- 
chester, Manufacturing  Engineer. 
Mellen,  Edwin  l>.,  c/o  Curtis,  Davis,  &  Co.,  184,  Broadway, 

Cambridgeport,  Mass.,  U.S.A.,  Soap  Manufacturer. 
Mellon,  W.  W,    16,  Sandymouut    Road,    Dublin,  Ireland, 

Manufacturiug  Chemist. 
Mellor,  s..  Magnesium  Metal  Co.,  Patricroft,  Manchester, 

Metal  Refiner. 
Melville,  D.,  P.O.  Box  No.  1,  Woodmere,  Wayne  Co.,  Mich., 

U.S.A..  Chemical  Works  Manager. 
Mendeleeff,    Prof.    D.,    Cadet.    Line    9,   Vassilieff   Island, 

St.  Petersburg,  Professor  of  Chemistry. 
Menges,  Dr.   Franklin,  Penna.  College,   Gettysburg,   Pa., 

U.S.A.,  Professor  of  Applied  Chemistry. 
Mensching,  Dr.  C,  Crumpsall  Vale  Works,  Blackley,  near 

Manchester,  Chemist. 
Meiizies,  R.  C,  Iuveresk  Mills,  Musselburgh,  N.B.,  Paper 

.Maker. 
Mercer,  C.  A.,   22,   Streathbourne   Road,   Upper  Tooting, 

S.W..  Chemical  Apparatus  Maker. 
Mercer,  J.  B.,  330,  Lower  Broughton  Road,  Manchester. 
Mercer,   F.    M.,    89,  Bishopsgate    Street,    London,    E.C., 

Manufacturing  Chemist. 
Mercer,  Thos.,  The  Brewery,  Edenfield,  near  Bury,  Lanca- 
shire, Brewing  Chemist. 
Merck,  E.,  Darmstadt,  Germany,  Manufacturing  Chemist. 
Merck,  Gee.  cor.  of  University  and  Clinton   Places,  New 

York  City,  U.S.A.,  Chemical  Manufacturer. 
Merrell,  Geo.,   Lock   Box    786,  Cincinnati,  Ohio,  U.S.A. 

-Manufacturing  Chemist. 
MesseL  Dr.  B.,  53,Ebnry  Street,  S.W.,  Chemical  Manufac- 
turer. 

.   Jno.,    Moorfield,   Altham,    near   Accrington,  Tar 

Distiller. 
Mctcalf,  Wm.,  Aspin  House,  Oswaldtwistle,  near  Accrington, 

Tar  Distiller. 
Me«  burn,  J.  C,  55  and  56,  Chancery  Lane,  London,  W.C., 

Patent  Agent. 
Meyer  Max  E.,  62,  Cor.-o  Venezia,  Milan,  Italy,  Chemist. 
Michaelis,   G.,   292,  Lark   Street,  Albany,  N.Y.,  U.S.A., 

id  Professor  of  l'harmacy. 
Miles,    U.    Wellington,    .inn..     103,   Milk    Street,    Boston, 

Mass.,   U.S.A.,  Analytical  Chemist. 

one,  W.  C,  Garrett  Lane,  Wandsworth,  S.W.,  Che- 
mical Work-  Manager. 
Miller,    Dr.    A.    K.,   Kilvert's    Buildings,    rt'ithy   Grove, 

Manchester,  Analytical  Chemist. 
Miller,  A.  Russell,  Cambuslang,  near  Glasgow,  Printworks 

Chemi-t 
Miller,  E.  V.,  C  ■<  X,  w  Zealand  Sugar  Co.,  Auckland,  New 

-    n'ar  Work-  ( Ihemist. 
Miller,  Geo.,  Church  Cottage,  Ualewood,  Lancashire,  Teeh- 

al  Chemist. 
Miller,   Dr.   Harry    E.,  1264,  14th  Street,  Oakland,  Cal., 

ILS.A.,  Anal]  tical  (  hemist. 
Miller,  Dr.  II.  von,   Beatrizgasse  32m,   YieDna,  Austria, 

t  hemieal  Manufactui 


Miller,   Dr.   John  A.,   Niagara   University,    203,    Ellieott 
Street,  Buffalo,  N.Y.,  U.S.A.,   Professor  of  Chemistry. 

Miller,  Jno.,  Messrs.  las.  Black  &  Co.,  1 1,  Exchange  Square, 
Glasgow,  Calico  Printer. 

Miller,  J.  Carlile,  89,  Rumford  Street,  Bridgeton,  Glasgow, 
Manufacturing  Chemist. 

Miller,  J.  Hopkins,  23,  McAslin  Street,  Glasgow,  Dyeworks 
Chemist. 

Miller,  Jno.  Poynter,  Saudilands  Chemical  Works,  Aberdeen, 
Technical  Chemist. 

Miller,  Dr.  N.  H.  J.,  Harpenden,  near  St.  Albans,  Agricul- 
tural Chemist. 

Miller,  T.  Paterson,  The  Cairns,  Cambuslang,  near  Glasgow, 
Dyer  and  Printer. 

Miller,  "W.  M.,  Prye  Estate,  Prov.  Wellesley,  Penang,  S.S., 
Sugar  Chemist. 

Mills,  Chas.,  21,  St.  Mary  Abbott's  Terrace,  Kensington, 
W.,  Chemist  to  Colour  Works. 

Mills,  Prof.  E.J. ,  F.R.S.,  60,  John  Street,  Glasgow,  Professor 
of  Chemistry. 

Milner,  E.,  Hartford  Manor,  Northwich,  Alkali  Manufac- 
turer. 

Milues,  Edmund,  Seedfield,  Bury,  Lancashire,  Dyeing  Ex- 
tract Maker. 

Miner,  Harlan  S.,  o/o  Welsbach  Light  Co.,  Gloucester  City, 
N.J.,  U.S.A.,  Technical  Chemist. 

Miniati,  T.,  Penketh,  near  Warrington,  Chemist. 

Misell,  D.,  Commercial  Traveller. 

Mistovski,  Louis,  Broadfield  Rubber  Works,  Heywood,  near 
Manchester,  Manager. 

Mitchell,  Chas.  A.,  32,  Oakley  Crescent,  Chelsea,  S.W., 
Analyst. 

Mitchell,  J.  W.,  Wood  Leigh,  Clough  Fold,  near  Man- 
chester, Waste  Bleacher. 

Mitchell,  Robt.,  14,  Marchhall  Road,  Edinburgh,  Gas  En- 
gineer. 

Mitting,  E.  K.,  Dashwood  House,  New  Broad  Street,  E.C., 
Chemical  Manufacturer. 

Moale,  Philip  R.,  c/o  Mrs.  Polley,  82,  Chestnut  Street, 
Asheville,  N.C.,  U.S.A.,  Analytical  Chemist. 

Moffatt-Johnston,  J.,  The  Birches,  Midcalder,  N.B., 
Chemist. 

Mohr,  Dr.  B.,  69a,  Parliament  Hill,  Hampstead,  N.W., 
Consulting  Chemist  and  Metallurgist. 

Mole,  Herbert  B.,  2,  Town  St.,  Shepton  Mallet,  Somerset, 
Brewer. 

Molineux,  John,  C.B.,  Selsley House,  Albert  Road,  Battersea , 
S.W.,  Inland  Revenue  Inspector. 

Molineux,  Roland,  6-8,  Jersey  Street,  Newark,  N.J.,  U.S.A., 
Colour  Work  Chemist  and  Manager. 

Moncrieff,  John,  Elmside,  Balhousie,  Perth,  N.B.,  Glass  and 
Ink  Manufacturer. 

Mond,  Dr.,  L.,  F.R.S.,  20,  Avenue  Road,  Regent's  Park, 
Loudon,  N.W. ;  and  64,  Via  Sistina,  Rome,  Alkali 
Manufacturer. 

Mond,  Robt.  L.,  Winnington  Hall,  Northwich,  Chemist. 

Moodie,  W.  E.,  Croftingea  Works,  Alexandria,  N.B., 
Analytical  Chemist. 

Mook,  Chas.,  Douglashall,  Westeregeln,  Magdeburg,  Ger- 
many, Alkali  Works  Director. 

Mooney,  M.,  Chemical  Works,  74,  Rogerson's  Quay, 
Dublin,  Chemical  Manufacturer. 

Moore,  B.  T.,  Longwood,  Bexley,  Kent,  Civil  Engineer. 

Moore,  Chas.  C,  11,  Old  Hall  Street,  Liverpool,  Chemist. 

Moore,  Dr.  Geo.  1).,  21,  Catherine  Street,  Worcester,  Mass., 
U.S.A.,  Professor  of  Chemistry. 

Moore,  R.  T.,    1 56,   St.  Vincent  Street,  Glasgow,  Mining 

Engineer. 
Moore,  Thos.,  Laboratoire  du  Service  Local,  Noumea,  New- 
Caledonia,  Analytical  Chemist. 
Moore,  Thos.,  Northwich,  Cheshire,  Merchant. 
Moore,  Wm.  F.,  Lonsdale,  Temple  Road,  Upper  Rathmines, 

Dublin,  Wholesale  Druggist. 
Moorhouse,  J.  B.,  Cecil  Mount,   Hortou  Park,   Bradford, 

Dyer. 
Mordle,  F.  Dare,  Fishpond  Drive,   The   Park,  Nottingham, 

Starch  Manufacturer. 
Morgan,  Albert  J.,  4S9,  West  Street,  New  York  City,  U.S.A.. 
Soap  Manufacturer. 
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Morgan,  Jno.  .1.1-.,  10,  l*.r>  ntn  1..11  Sir.it.  Dowlais,  Aasayer. 
rhos.,  60,  Queen  Square,  Bristol,  Civil  Engineer. 

Monson,  J.  Gillies,  Southwood,  .">.   Blrdhurst  Road,  South 
i      .        .  ( Ihemist. 

Morita,  Dr.   E    K  .    r>,  Chancery    I.ane,  London,  W.C., 
Been  ing  Chemist. 

Morley,  Dr.  II.  Forster,  47.   Broadhnrat   Gardens,  South 
Han  k»i  of  i  Ihemist 

MorreU,  Jno.  B.,  Holdgate  House,  York,  Cocoa  Manufac- 
turer. 

Morriee,  Jas.  A .,  l.  Prince's  Terrace,  Dowanhill,  Glas 
h  and  i  rum  Manufacturer. 

Morris,  Dr.  G    Harris,  72,  Chancery  Lane,  L on. Ion,  W.C. 
-  Gwendyr  Boad,  West  Kensington,  W-, 
Brewing  Chemist. 
■  is,  Herbert  V.  52,  Maniej  Boad,  Manchester,  Technical 
Chemist. 

Morris.    .1.    Haydn,  enor    Terrace,     tVavertree, 

Liverpool,  Technical  Chemist. 

Morris,  U.,  Doncaster,  Chemical  Manufacturer. 

Morrison.   Geo,    B.,    Richmond    Honse,    Plaistow,    Essex, 
j  tical  Chemist. 

Morrison.  J.,  St.  Peter's  Chemical  Work-.   Newcastle-en- 
\\  i  i\  i  Ihemical  Engineer. 

Morson.T.,  1 24,  Southampton  Bow, Bossell Square,  London, 
W.C.,  Manufacturing  Chemist. 

Morton.  .las..  Dalquhurn  Works.  Benton,  N.B.,    Dyeworks 
Mai 

lenthal,  Henry  de,  220,  Winchester  House,  Old 
Brouil  Stnet,  London,  E.C.,  Explosives  Company 
Manager. 

.Street,   New  Cross   Road,  London,  S.E., 
Manufacturing  Chemist, 
sacaenski,  J.  von,  248,    East  52nd    Street,    New  York, 
-    \  .  t  'oiisiilling  Chemist. 

Moul,  Frank.  Aldersgate  Chemical  Works,  Southall, Tech- 
nical Chemist 

Moult,  J.   Underbill,  Low  Fell,  Gateshead-on-Tync,  Secre- 
tary. 

Moulton.  Q.  I.,  Soho  Mills.  Macclesfield,  Chemical  Manu- 
facturer. 

Mount,  Ed«  .  ( taklands,  Anghton,  near  Ormskirk,  Assistan 
S     retary  |  United  Alkali  Company). 

Muir.  J.  Martin,  c  o  Muir   Bros,  and  Co  .  Moscow,  l; 
i  'li.mic.il  Manufacturer. 

Muir,  J.  P.,  233,  Camden  Boad,  London,  N.W.,  Chemist. 

Muir.    Jas.   Stanley,    c  o    G.  and    S.    Extraction    Co.    of 
America.    Ltd.,  McPhee    Buildings,    Denver,    Colo., 
.  Chemist. 

Muir.  We,  5,  Angel  Place,  Upper  Kdmouton,  Middlesex, 
Merchant. 

Muir-Smith,  W.,  Carolina  Tort,  Dundee,  Manager  of  Dundee 
(til  V? 

Muller,  Ceo..  P.( ).  Box  186,  Colorado  Springs,  Col.,  U.S.A.. 
Chemist. 

Muller.  Dr.  11..  F.B.S.,13,  Park  Square  East,  Regent  s  Park. 
Loudon.  N.W..  Research  Chemist. 

Mnndy,  Lionel,  27.  Morton  Road,  Kensington,  W.,  Importer 
of  Unfermenled  W  i 

Munro,  Dr.  J.  M.  1L,  Churchfields,  Salisbury,   Professor  of 
Chemistry. 

Monroe,  Prof  Chas.  F...  Columbian  University,  Washington, 
D.C.,  U.S.A..  Professor  of  Chemistry  and  Dean. 

Murdoch,  H.  R.  M..  4.  Nobel's  Villas,  Stevenston,  Ayrshire, 
Explosives  ( Ihemist. 

Murray.   Dr.   Thos.  S.,  Chemical  Department.  The  Univer- 
sity, Aberdeen.  Assistant  to  Professor  of  Chemistry. 

Muspratt,  E.   K.,   Seaforth   Hall,   near   Liverpool,  Alkali 
Manufacturer. 

Muspratt,  Max,  2.  Mannering  Road,  Sefton  Park,  Liverpool, 
Technical  Chemist. 

Muspratt,  S.  K..  24,  Grove  Park,  Liverpool,   Alkali  Manu- 
facturer. 

Muter,    Dr.    J.,    Winchester    House,   Keunington    Road, 
London.  S.E.,  Chemical  Lecturer, 

Muuriing,  T.    J.    R..    P.(  >.    Bos    2660,  New  York   City, 
U.S.A.,  Dyestufi  Importer. 

Myers,  Dr.  Henry  C.  Washington  State  University.  Seattle, 
Wash.,  U.S.A.,  Professor  of  Chemistry. 


Myers,  Wm.  8.,  Avenue,  New  Brunswick,  N.J  . 

I    S.A.,    Instructor    in   Chemistry    (New   J( 

Scientific  School)* 


N 

Kadiem,  i  apt.  M..  7.  Dumskaya,  St.  Petersburg,  Bussia, 

I  .o\  eminent  Engineer. 
Naef,    Dr.   P.,   P.O.  Box   473,  Kansas   City.    Mo„  U.S.A., 

Technical  Chemist. 
Napier,  J  ,  89,  London  Road,  Ipswich,  ( Ihemist. 
Napier,  .las..   15,    Princes  Square,  Strathbungo,  Glasgow, 

Manufacturing  ( Ihemist. 
Napier,  Jno.  W.,  Gas  Works.  Auchterard.  r,  Nil..  Manager 

and  ( Ihemist. 
Nason,  Carletou    W.,   71.   Beckman    Street,    New   York, 

1    -A  .  Mechanical  Engineer. 
Naylor,   Wm.,    16,    Walton's    Parade,    Preston,   Lancashire, 

( Ihief  tnspi  i  tor  (Kibble  Joint  Committee). 
Naylor,   W.   A.   II.,  38,    Southwark    Street,   London.   - 

Manufacturing  Chemist. 
Neill,  Ceo.  D.,  26,  Forsyth  Street,  Greenock,  N.B.,  Sugar 

Kcfiner. 
Neilson,  James,  lo7.  High  John  Street,  Glasgow.   <  Ibi 
Neilson,  Thos.,   c  0  Mountain  Mining  Co.,  Keswick,  Shasta 

Co.,  Cal.,  U.S.A.,  Metallurgical  Chemist. 
Neilson.    Wm..    'Jo,    Einlay    Drive,    Dennistoun,    Glasgow, 

Technical  Chemist. 
Neiman,  II.  S.,  8,  East  '.'7th  Street,  New  Y'ork  City,  U.S.A.. 

Colour  Chemist. 
Nelson,  Arthur  J.,  co  Clayton  Aniline  Co.,  Ld.,  Clayton, 

Manchester.  I  hemist. 
Nesbit.  Jas.,  19,   Wellington   Street,  Portobello,  Edinburgh, 

Chemical  Student. 
Ness,  T.,  Black  Banks   Chemical  Works,  Darlington,  Tar 

Distiller. 
Newall,  F.   S.,  Washington,  co.  Durham,  Chemical   Manu- 
facturer. 
Newall,  J.  F.,  8,  Market  Place,  Manchester,  Oil  Merchant. 
Newberry,    Spencer  B.,   Sandusky    Portland   Cement   Co., 

Sandusky,  Ohio,  U.S.A.,  Cement  Works  Manager. 
Newcomen,  Thos.,  Chemical  Works,  Lydbrook,  near  Boss, 

Wood  Distiller. 
Newlands,   B.  E.  R.,  2,  St.  Dunstau's  Hill,   London,  K.I. 

Analytical  and  Consulting  Chemist. 
Newlands,  W.  P.  1!.,   I,  Mildenhall    Koad,  Lower  Clapton, 

N.K.,  Sugar  Chemist. 
Newsholme,     G.     T.     \V.,     27,    High     Street,    Sheffield, 

Pharmaceutical  Chemist. 
Newton,  A.  H.,  c  0  Wiusor  and  Newton,  Ltd.,  North  London 

Colour   Works,  Kentish   Town,  N.W.,  Artists'  Colour 

Manufacturer. 
Newton,  H.  C,   Know  le  House,  Brentwood,  Esses,  Artists' 

Colour  Manufacturer. 
Newton,  Jno.,  Park  Green.  Macclesfield,  Silk  Dver. 
Newton,    Jno.,    Manor    Works,    Rotherhithe   New    Road, 

London,  S.E.,  Manure  Manufacturer. 
Nichols,  J.   A.,  Stanley  Mount,  New  Mills,  near  Stockport, 

Teacher  of  Science. 
Nichols,  W.  H..45 — 17,  Cellar  Street,  New  Y'ork,  U.S.A., 

Manufacturing  Chemist. 
Nicholson,  J.  C,  Hunslet  Chemical  Works,  Leeds,  Chemical 

Manufacturer. 
Nickolls,  John   B.,  The   Laboratory,   Grange,   Guernsey, 

Analytical  Chemist. 
Nicol,  Dr!  W.  W.  .!..  15,  Blacket  Place,  Ediuburgh, Chemi- 
cal Lecturer. 
Nimmo,   J.,   Penshurst,    Stanger   Road,    South   Norwood, 

S.E.,  Analytical  Chemist. 
Nishigawa,  T.,  liyuso  Kaisha,  Osaka,  Japan,  Director  of 

Works. 
Nolting,  Dr.   E.,  Ecole  de  Chimie,  Mulhouse,  Alsace,  Ger- 
many, Professor  of  Chemistry. 
Norman,    F.    J..    Lyndhurst,    Higher   Buncorn,    Cheshire, 

Chemical  Manufacturer. 
Norman,  J.   T.,  Avalon,  Putney  Coitmon,  S.W.,  Consulting 

Chemist. 
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Mollis,  Webster,  Meltose,  Mass.,  U.S.A.,  Knblier   Works 

Chemist. 
Morris,  Win.  M.,  Princeton,  N.J..U.S.A.,  Leather  Chemist. 
North.  E.  Gordon  N.,  Bella  Vista   14,  Miuas  do  Rio  Tinto, 

iluelva.  Spain.  Technical  Chemist. 
Northing,  J.,  The  Murroogh,  Wioklow,  Ireland.  Technical 

Chemist. 
Norton,  Dr.  S.  A.,  363.  Ea^t  Town  Street,  Columbus,  Ohio, 

U.S-A.,  Professor  of  Chemistry   (.Ohio  State  Univer- 
sity 1. 
Norton*  Dr.  T.  H.,  University  of  Cincinnati,  Ohio,  U.S.A., 

Professor  of  Chemistry. 
Nuttall,  Harry,  c  0  Jno.  A.  Bremner  and  Co.,  Albert  Street, 

St.  Mary's,  Manchester,  oil  Manufacturer. 


Oake^.   Geo.   A..  Kloomneld.   N.J.,   U.S.A..   Woollen   Mill 

Owner. 
O'Beirne,  W.    G.,    British   Chemical   Works,    Clydebank, 

Glasgow,  Manufacturing  Chemist. 
Oddie,  Jas.,  School  of  Mines,  Ballaarat,  Australia,  Chemical 

Lecturer. 
OddT,  Robert  W.,   60,  Waterbonse,  Toad  Lane,  Rochdale, 

Chemist. 
Odlin",  Dr.  W..  F.R.S..  15,  Norham  Gardens,  Oxford     and 
38,  Ladbroke  Grove  Road,  North  Kensington,  W.  Pro- 
fessor of  Chemistry. 
Oehler,  K.,  Offenbach-am-Main,  Germany,  Colour  Manu- 
facturer. 
Ogata,  Saburo,  Zohei  Shikyoku,  Okurasho,  Tokyo,  Japan, 

Assayer. 
Ogilvy,  D.    J..    Ge^t    Street  :    and    C.    H.   and   O.   R.    R., 

Cincinnati,  Ohio,  U.S.A.,  Manufacturing  Chemist. 
1  >gston,  G.  H.,  Junior  Athenaeum  Club,  Piccadilly,  London, 

W.,  Analytical  Chemist. 
Ogura,  K.,  Army  Survey  Department,  General  StafT,  Tokio, 

Japan,  Photographer. 
Oliver,  F.,  70,  Winchester  Street,  South  Shields,  Analytical 

Chemist. 
Oliver,  Wm.  Letts,  1066, 12th  Street,  Oakland,  Cal.,  U.S.A., 

Mining  Engineer. 
OllerenshaW,    S.,  96,  Davyhulme  Lane,  Urmston,  Manches- 
ter, Technical  Chemist. 
O'Neill,  E.  H.,  Johnson's  Sacchamm  Co.,  Limited,  Strat- 
ford, London,  E.,  Managing  Director. 
Orme,   J.,    65,    Barbican,    London,    E.C.,    Manufacturing 

Chemist. 
I  inn-rod,  John,  Croft  Head,  Littleboro',  near  Manchester, 

Tanner  and  Currier. 
Orr,  A.  (subs.),  19,  Albion  Crescent,  Dowanhill,  Glasgow; 
and   (.Journals)    109,  Pitt   Street,  Sydney,  New  South 
Wales,  Analytical  Chemist. 
Orr,   J.  B.,  Blantyre   Lodge,   Westcombe   Park,  London, 

>.Y..,  Chemical  Manufacturer. 
Orr,   Robert,   8,  Guat  Western  Terrace,   Glasgow,  Manu- 
facturing Chemist. 
I  trsman,  \V.  .7.,  Roburite  Explosives  Co.,  Gathurst,   near 

Wigan,  Explosives  Chemist. 
1  Isborne,  Thos.    B.,    P.O.   Box  485,    New    Haven,   Conn., 

D.S.A.,  Chemist. 
Osmond,  Jno.  il.,  c/o  Smith,  Bell,  &  Co.,  Manila,  Sugar 
Works  and  Technical  Chemist. 

.  rn,  Edward,  Messrs.  Barry,  Ostlere,  &  Co.,  Kirkcaldy, 
N.B.,  Linoleum  Manufacturer. 
O'Shea,  L.  T.,  Firth  College,  Sheffield,  Chemical  Lecturer, 
-ullivan.  C,    F.E.S.,  140,  High   Street,  Burton-on-Trent, 
Brewer  and  Chemist. 
O'Sullivan,  J.,  26,  Asbby  Road,  Burton-on-Trent,  Brewing 

Chemist, 
i  i-well,  Benj.  U, 71, Spring  Terrace  Road,  Burton-on-Trent, 

Brewer's  Chemist. 
Oushkoff.  P.  K.,  Elabonga,  Govt,  of  Viatka,  Russia,  Chemi- 
cal Manufacturer. 
Overend,    F.      !..,    59,    Hustling-    Road,   Endcliffe   Park, 
Sheffield,  Teacher  of  Chemistry. 


Overtoun,  Lord,  7,  West  George  Street.  Glasgow,  Chemical 

Manufacturer. 
Owen,  Thos.,  Henley  Grove,  Westbury-on-Trym,  Bristol. 
Owens,  Caradoc,  88,  Great  Clowes  Street,  Lower  Broughton, 

Manchester,  Dyer's  Manager. 
Oxland,  Robert,  32,  Portland  Square,  Plymouth,  Analytical 

and  Consulting  Chemist. 


Packard.  E.,  jun.,  Bramford,  near  Ipswich,  Manure  Manu- 
facturer. 

Page,   F.   J.   M.,   54,   Sutherland    Street,   Pimlico,    S.W., 
Chemical  Lecturer. 

Pages,  Albert,  34,  Boulevard  Henri  IV.,  Paris,  Technical 
Chemist. 

Paine,  Augustus  G.,  60,  Times  Building,  New  York,  U.S.A., 
President  of  Paper  Making  Cc. 

Paine,  S.,  c/o  F.  B.  Benger  and  Co.,  Ltd.,  Otter  Works, 
Manchester,  Pharmaceutical  Chemist. 

Palmer,  T.  Chalkley,  Box  19,  Chester,  Pa.,  U.S.A.,  Manu- 
facturing Chemist. 

Palmer,  Thos.  C,  98,  Commercial  Road  East,  London,  E., 
Engineer. 

Park.  J.,  Millburn  Chemical  Works,  Garngad  Hill,  Glasgow, 
Chemical  Manager. 

Parker,  Chas.  E.,  Vine  House,  Penketh,  Warrington, 
Tanner. 

Parker,  Ciias.  E.,  c  o  Seaburv  and  Johnson,  East  Orange, 
N.J.,  U.S.A.,  Chemist. 

Parker,  Dr.  J.  Gordon,  Herold's  Institute,  Drnmmond 
Road,  Bermondsey,  S.E.,  Head  of  Tanning  School. 

Parker,  Edw.,  Laburnum  House,  Rushford  Park,  Levens- 
hulme,  Manchester,  Analytical  Chemist. 

Parker,  Thos.,  Manor  House,  Tettenhall,  Wolverhampton, 
Electrical  Engineer. 

Parker,  Thos.  J.,  Bayonne,  N.J.,  U.S.A.,  Chemical  Works 
Manager. 

Parry,  John,  Technical  Laboratory,  Newport,  Mon., 
Analytical  Chemist. 

Pass,  A.  C,  The  Holmes,  Stoke  Bishop,  Bristol,  Lead 
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Shield,  H.,  c/o  Messrs.  Fawcett,   Preston,  &  Co.,  Ld.,  17, 

Y"ork  Street.  Liverpool,  Civil  Engineer. 


Shields,  Dr.  .1.,  I  Diversity  College,  London,  W.C  .  Chemist 
Shiraoraura,  K.,  c  "  Sekizen  Ginko,  61 .  [mabashi  Shichome, 

i  isaka,  Japan,  Professoi  of  Chemistry, 
Shimose,    Masachika,    Kaignn    Zoheisho,    Tokyo,   Japan, 

i  Ihemical  Engineer. 
Shishkoff,  Sergius  A.,  Wood   Distillery,   Korean,  Govl 

Simbirsk,  Russia,  Man 
Shishkoff,  Waldemar  A.,  Korean,  Simbirsk,  Russia, <  Ihemical 

Engineer, 
Shutt,    Frank   T..   Central    Experimental    Farm,    Ottawa, 

Canada.  Agricultural  Chemist. 
Siebold,  L  .  Broomville  Avenue.  Sale,  Manchester,  Analytical 

i  Ihemist. 
Sill,  T.  T.,  c  o  United  Alkali  Co..  Ld.,  Weston  Works,  i 

Runcorn.  Alkali  Works  Manager. 
Sillar,    W.    Cameron,    The    Native    Guano     Co.,    Limited, 

29,    Xew     Bridge    Street,   Blackfriars,    B.C.,    Dil 

i  Native  i  ruano  Co.] 
Silvester,    Harry,    Holyhead    Road.    Ilandsworth,    Birming- 
ham, Analytical  and  Consulting  Chemist. 
Siniomura.  T.  K  .  c  0   C.  and   J.  I'avre  I  Irani.    Kawaguchi, 

( Isaka,  Japan.  Technical  Chemist. 
Simon.  EL,  20,  Mount  Street,  Manchester,  Civil  Engineer. 
Simon. Is,    Dr.    F.    M.,  20,   Piatt    Street.   Xew    fork,  F.S.A., 

Mining  Engineer  and  Assayer. 
Simpson,  Chas.  II.,  Moor  Top  House,  Ackworth,  Pontefra.  :, 

Soap  Manufacturer. 
Simpson.    W.    S..    95,    Darenth    Road,   Stamford   Hill,   X., 

Analytical  Chemist. 
Sims,  T.  II..  Mayfield  Printworks,  Manchester,  Printworks 

Chemist. 
Sinclair,  Dr.   Wm.,    Young's   Oil    Co.,    l.im.,  I'phall,  X.B.. 

Chemist. 
Sindall,  K.  W.,  123,  Park  Road, Sittingbourne,  Kent,  Paper 

Mills  Chemist, 
singer.  Ignatius.  The  Poplai  s,  t  lapel  Street,  Calrerley,  Y'orks, 

Manufacturing  Chemist. 
Sisson,    G.,   jun.,    c,o    Washington    Chemical    Co.,    Lim., 

Washington    Station,    R.S.O.,    Co.    Durham,   Works 

Manager. 
Skaife,  Wilfred  T.,  630,  Sherbrooke  Street,  Montreal,  Canada, 

Sugar  Chemist. 
Skelton.  John  R.,  Thorpe   St.  Andrew,  Xorwich,  Technical 

Chemist. 
Skilton,  C.  F.  E Messrs.  Ind,  Coope,  &  Co.,  Burton- 

on-Trent.  Brewer. 
Skurray,  Thas., United  Breweries,  Abingdon,  Berks,  Brewer. 
Sli.l,  .  H   E  ,  Streatham  Common,  London,  S.W.,  Rubber 

Works  Manager. 
Slater,  II.  II.,  Laboratory  ami  Testing  Office,  Grays.  Essex, 

Portland  Cement  Expert. 
Slater,  Sydney  H., 
Slatter,    Geo.    W.,    Saltaire    Works,    Shipley.     Yorkshire, 

Analytical  Chemist. 
Slocnm,  Frank  L.,  Linden  Avenue,  E.E.,  Pittsburgh,  Pa., 

U.S.A.,  Chemist. 
Small,   J.    I.,    Blackmount,    Chislehurst,     Kent,    Chemical 

Manufacturer. 
Smetham,  A..  18,  Brunswick  Street,  Liverpool,  Analytical 

Chemi-t. 
Smiles.   Jas..    Blandfield    Chemical   Works,    Canonmills, 

Edinburgh,  Manufacturing  Chemist. 
Smith,  Alfred,  Excelsior  Chemical  Work-.  Clayton.  Man- 
chester, Manufacturing  Chemist. 
Smith,    Andrew    T..    jun.,    24.    King    Street,   Liverpool, 

Chemical  Broker. 
Smith.   Bernard    E.,   45,    Percy   Park,  Tyuemouth,   Alkali 

Works  Inspector. 
Smith,  E.  Ellsworth,  262,  Fifth  Avenue,  Xew  York,  U.S.A.. 

Consulting  Physiological  Chemist. 
Smith,   Edgar  I!..   Prince  Regent's   Wharf,   Silvertown,  ¥.., 

Chemist. 
Smith,  Edgar  F.,  35,  Ampthill  Square,  Hampstead  Road, 

London,  X.W..   Analytical  Chemist. 
Smith,  Ernest  A.,   Metallurgical  Laboratory,  Royal  College 

of  Science,    South   Kensington,    S.W..    Assistant    In- 
structor in  Assaying. 
Smith,    Francis    P.,    152,   West    77th  Street,    Xew    l'ork, 

U.S.A.,  Chemist. 
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Smith,  Fred..  Bos  1324,  Johannesburg,  s.A.l!.,  Analytical 

Chemis-. 
Smith,  G.,  l'olmont  Station,  Scotland,  Explosives  Works 

Manager, 
Smith,   G.    Henderson,    Clermiston,   Green    Bank    Road] 

a  Park,  Liverpool,  I  'hemist. 
Smith,   (!o>>.   J.,    Messrs.    Bickfbrd,   Smith,   &    Co..    Ltd., 

Tuckingmill,  Cornwall,  Fuse  Manufacturer. 
Smith,  Harold  \\"ils..n.  o  •  >    Tabor,  Trego,  &  Co.,   Varnish 

Works,  Ho"  Common   E.,  Chemical  Engineer. 
Smith,  Harry,  3.  St.  Thomas'  Terrace,  Newcastle-on-Tyne, 

Technical  Chemist. 
Smith.  Harry  E.,  133.  26th  Street,  Milwaukee,  Wis.,  U.S.A., 

Analytical  Chemist. 
Smith,    II.   R.,    1,   Anhert  Park,    Highbury,   London,   N., 

Analytical  Chemist. 
Smith.    H.   Wood,  c  o  May    and  Baker,  Lim.,  Battersea, 

S.W.,  Analytical  Chemist. 
Smith,  Jas.  F.,   439,   Stratford   Road,   Sparkhill,  Birming- 
ham, Analytical  Chemist. 
Smith,  J.,  Ash  Grove  House,  Radcliffe,  Manchester. 
Smith,  Dr.  J.  H.,  Wollishofen,  Zurich,  Switzerland,  Chemi- 
cal Lecturer. 
Smith,   J.   Johnstone,    Lockwood    Brewery,   Huddersfield, 

Brewing  Chemist. 
Mnith.  Joseph  Kent.  The  Cottage,  Glascoed,  near  Wrexham, 

Metallurgical  Chemist. 
Smith,  J.  Tertius,  c/o  Jeyes'  SaDitary  Compound  Co.,  Ld., 

Plaistow,  Esses,  Technical  Chemist. 
Smith,  Jno.  W.,  7,  Brooktield  Street,  Roslindale,  Boston, 

Mass.,  U.S.A.,  Analytical  Chemist. 
Smith,  J.  Win.,  Solvay  Process  Co.,  Syracuse,  N.Y.,  U.S.A., 

Alkali  Works  Manager. 
Smith,  Linton,  Messrs.   Smith  and   Painter,    Wilmington, 

Del.,  U.S.A.,  Manufacturing  Chemist. 
Smith,  R.  Greig,  Durham  College  of  Science,  Neweastle-on- 

Tyne,  Analytical  Chemist. 
Smith,  R.  Watson,  Young's  Oil  Co.,  Ld.,  Chemical  Works, 

Bathgate,  N.B.,  Chemical  Works  Manager. 
Smith,  S.,  35,  Ampthill  Square,  Hampstead  Road,  London, 

N.W.,  Analytical  Chemist. 
Smith,    T.     Reader,    Urban    District    Council,   Kettering, 

Surveyor,  Assoc.  M.  Inst.  C.E. 
Smith,    Walter   E.,   17,  Jenkins   Street,    Providence,  R.I., 

U.S.A.,  Instructor  in  Chemistry. 
Smith,  Watson,   34,  Upper  Park    Road,  Haverstock   Hill, 

N.W.,  Editor  of  Society's  Journal. 
Smith,   Wilfred,    182,    West    Street,    Glasgow,    Chemical 

Manufacturer. 
Smith,      W.,      10,      Corn      Street,      Bristol,      Chemical 

Merchant. 
Smith,  W.  Stanley.  Nags  Head  Brewery,  Wrexham, North 

Wak-s,  Brewer. 
Smithells,  Prof.  A.,  Yorkshire  College,  Leeds,  Professor  of 

Chemistry. 
Smithers,  E.  <  >.,  Dashwood  House,  9,  New  Broad  Street, 

London,  E.C.,  Chemical  Agent. 
Smithson,  J..  Park  Printworks,  Halifax,  Stuff  Printer. 
Siniths..n,    Saml,    Kavensthorpe,    near     Dewsbury,    Yorks, 

Dyer  and  I  irysalter. 
Sua].-.  Dr.  H.  Lloyd,  University  College, Aberystwith,  Pro- 

or  of  <  Ibemistry. 
Snowdon,  Charlie,    269,  West    Ferry  Road,    Millwall,  E., 

Chemical  Works  Manager. 
Snowdon,  Jno.,  jun..  Messrs.  Snowdon,  Sons,  ,V  Co.,   Mill- 
wall.  E..  Chemical  and  Oil  Manufacturer. 
Soames,  J.  K.,  Thames  Soap  and  Candle  Works,  Greenwich, 

S.E.,  Soap  and  Candle  Manufacturer. 
S«,hn,  Chas.    E.,  22,    Southampton    How,  London,    W.C.. 

Analyst. 
Sohay,  Arm:. il.  .'.'..   Hue  Prince  Albert.  Brussels,  Gerant 

de  la  Societe  Solvay  et  Cie. 
Sohay,   Ernest,  43.   Hue   des   Champs  Ely  sees,   Brussels, 

Alkali  Manufacturer. 
Sommer,  Adolf,  corner  1st   and  Binney  Streets,  East   Cam- 
bridge, Boston,  .Mass .  C.s.a..  Pharmaceutical  Chemist. 
Sonstadt,   h-lv.     I  liureh   Fields,  Cheshunt,  Herts,  Chemical 

Technologist. 
Sorel,  Ernest,  93,  Avenue  d'Orleans,  Paris,  Engineer. 


Souther,  H.,  Dept.of  Tes  s,  p0pe  Manufacturing  Co.,  Hartf. .  |y 
Conn.,  U.S.A.,  Chemical  and  Metallurgical  Engineer. 

Southern.  Thos.,Jr.  Jr.,  Wheathill  Chemical  Works,  St.  Simon 
Street,  Salford,  Manufacturing  Chemist. 

Soward,  A.  W.,  28,  Therapia  Road,  Honor  Oak,  S.E. 
Principal  Clerk  (Legacy  Duty  Office). 

Sowerby,  Thos.  H.,  Sherwell,  Dartmouth  Place,  Blackheath, 
S.E.,  Soap  Manufacturer. 

Sowerby,  W.  M.,  12,  Upper  Queen's  Terrace,  Fleetwood, 
Lancashire,  Alkali  Works  Manager. 

Sowter,  Alf.,  Coolgardie,  W.  Australia,  Assayer. 

Spackn.an,  Chas.,  Kosehaugh,  Clitheroe,  Lancashire,  Port- 
land Cement  Manufacturer. 

Speakman,  J.  J.,  Stanley  Villas,  Greenwav  Road,  Runcorn, 
Chemical  Works  Clerk. 

Spence,  D.,  Alum  Works,  Manchester,  Alum  Manufacturer. 

Spence,  F  ,  Alum  Works  Manchester.  Alum  Manufacturer. 

Spence,  J.  Napier,  Heathficld,  Harrow-on -the-Hill,  Teacher 
of  Chemistry. 

Spence,  J.  W.,  58,  Dobhie's  Loan,  Glasgow,  Dry-salter. 

Spencer,  Jno.,  Globe  Tube  Works,  Wednesbury,  Tube 
Manufacturer. 

Spencer,  J.  W.,  Newburn,  Newcastle-on-Tyne,  Steel 
Manufacturer. 

Spiegel,  Dr.  Adolf,  Messel,  bei  Darmstadt,  Germany, 
Analytical  Chemist. 

Spies,  Adolph,  102,  Fenehurch  Street,  London,  E.C.. 
Chemical  Merchant. 

Spies,    Hermann,    102,   Fenehurch   Street,    London,    E.( 
Chemical  Merchant. 

Spiller,  A.,  Oldbury  Villa,  Southbury  Road,  Enfield, 
Electrician. 

Spiller,  J.,  2,  St.  Mary's  Road,  Canouhury,  London,  N. 
Consulting  Chemist. 

Spoor,  J.  L.,  Madras  Cement  Works,  Madras,  India,  Port- 
land Cement  Manufacturer. 

Sprengel,  Hermann  Johann  Philipp,  Ph.D.  (Heidelb.), 
F.R.S.,  Royal  Prussian  Professor  (titular),  Savile  Club, 
107,  Piccadilly,  London,  W.,  Chemist. 

Squire,  P.  W.,  413,  Oxford  Street,  London,  W.,  Pharma- 
ceutical Chemist. 

Squire,  Dr.  W.  S.,  Clarendon  House,  St.  John's  Wood  Park, 
N.W.,  Chemical  Engineer. 

Stacey,  H.  G.,  300,  High  Holborn,  Loudon,  W.C.,  Manufac- 
turing Chemist. 

Stafford,  Chas.  H.,  c/o  The  Birkacre  Printing  Co.,  Birkacre, 
Chorley,  Colourist. 

Stahl,  Dr.  K.  F.,  57th  Street  and  A.  V.  Ry.,  Pittsburgh, 
Pa.,  U.S.A.,  Chemical  Works  Manager. 

Stanford,  E.  C.  C,  Glenwood,  Dalmuir,  N.B.,  Chemical 
Manufacturer. 

Stanger,  W.  Harry,  Broadway  Testing  Works,  Westminster, 
S.W.,  Engineer. 

Stanley,  C.  L.,  c'o  Chas.  Stanley  and  Son,  Wat h,  via 
Rotherham,  Gleic  Acid  Manufacturer. 

Stanning,  John,  Broadfield,  Leyland,  near  Preston, 
Bleacher. 

Stantial,  Frank  G.,  c'o  Cochrane  Chemical  Co.,  Everett, 
Mass.,  U.S.A.,  Technical  Chemist. 

Staples,  H.  J.,  Spondon,  Derby,  Colour  Manufacturer. 

Staples,  Sir  Nath.  A.,  Bart.,  Lissan,  Cookstown,  Ireland. 

Stark,  J.  F.,  31,  Highficld  South,  Rock  Ferry,  near  Birken- 
head, Works  Manager  (Price's  Patent  Candle  Co.). 

Starling,  J.  H.,  32,  Craven  Street,  Strand,  London,  W.C., 
Analytical  Chemist. 

Statham,  Noel,  Penny  Lane  Farm,  Crouton,  Preseot,  Lan- 
cashire, Engineer. 

Stead,  J.  Christopher,  Mitre  Works,  Cordova  Road,  Bow, 
E.,  Chemist  and  Manager. 

Stead,  J.  E.,  11,  Queen's  Terrace,  Middlesbrough-on-Tees. 
Analytical  Chemist. 

Stead,  W.  II.,  23,  Boundary  Street,  Liverpool ;  and 
(Journals)  Orchard  Place,  Black  wall,  E.,  Oil  Refiner. 

Stearns,  Fred.  K.,  Detroit,  Mich.,  U.S.A.,  Manufacturing 
Chemist. 

Stebbins,  J.  H„  114,  Pearl  Street,  New  York,  U.S.A  , 
Analytical  Chemist. 

Steedman,  H.  R.,  Golftyu,  Carrick  Road,  Ayr,  N.B., 
Chemical  Manufacturer. 
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tr  Co.,  Ltd.,  Tamanua,  Nai    i 
River,  Fiji,  Analytical  Chemist. 
Steel,    1«.    Elliott,    Northampton    and    County    S 
Northampton,  IL  admasti  r. 

i  Sugai    Refinery,   Sydney,   N.S.W., 

Sugar  Chemist. 
Steinhart,  Dr.  Oscai  J.,  I,  Palace  Street  Mansions,  Bucking- 
bam  G  ite,  S  W  .  Manufacturing  Chemist 

i-c,  T.,  Townhead,  Rochdale,  Analytical  Chemist. 
Stephens,   Alfred,    Diuas  Silica    Work-.    Kidwelly,    S 

Wales,  M  mager. 
Stephens,    Daniel,   The    Arlais,     Kidwelly,    South    Wales, 

silica  Manufacturer. 
Stephens,  11.  O'Beilly,  191.,  Al.lcrsg.ite  Street,  London,  E.C., 

Writing  Ink  Manufacturer. 
Stephens,  M.  E.,  Avenue  Sous  .  Finchley,   N.  Ink  Manu- 
facturer. 

-    li    I     is.,  M.l'.,  Avenue  House,  Finchley,  N.,  Ink 
lufaetorer. 
Stern.    Arthur    1...    170,   Ashbj    Road,   Barton-on-Trent, 

Brewing  <  hen 
Stenart,  1'    1:  .  Broxburn,  near  Edinburgh,  N.B  .  Oilworks 

Chemist. 
Stevens,  Jno.  il..  295,  Kerry  Street,  Newark,  N.J. ,  (J.S.  \ 

Manufacturing  Chemist. 
Steven-,  Win..  The  Native  Cum..  Co.,  I.d.,  'J'.',  New  Bridge 
Street,  Blackfriars,  E.C.,  Secretary. 
ns,   W.    J.,   Rathmincs,   Brecknock    Road,    Knoivle, 
i.  Technical  Chemist, 

Nile  Street,  Glasgow ;  and  The 
Bromlields,  Largs,  N.B..  Manufacturing  Cliemist. 

Alkali 
M  inuraeturer. 
Stevenson,  Dr.  T  .  Guy'a  Hospital,  London,  S.E.,  Chemical 

turer. 
Stevenson,   W.,   Stan. lard   Works,   Uoa,   Sonthwark  Street, 

-  1  ■'..  Chemical  Manufacturer. 
Stewart,  Alex.  F.,  Central  Assaj   Office,  Boksburg,  S.  V.U.. 

Assayer. 
Stewart.  Bbenexer,  Oil  Seed   Mills.  Koch  .-ster,  Kent,  Seed 

-iuT. 

Stewart.   Jeffrey.   35,  Argyle    Road,   Iltord.    Essex.   Sugar 
kg  Manager. 
;       ,        Boake,  Roberts,  and  Co.,  Warton  Road, 

-      Ltford,  I"...  Chemical  Works  Manager. 
Stewart,  li   Patrick,  -1,  Industry  Place,  Kirkintilloch, N.B., 

Anal}  tical  Chemist. 
Stewart     -  Michael   Nairn    an  1   Co.,    L'd.,   Linoleum 

Works,  Kirkcai.lv.  N.B  .  I  clinical  Chemist. 
Stiebel   G.    1...    Graskop    Ltd.,    Pilgrim's    Rest,    S.A.R., 

Manager. 
Stillman,    l>r.   T.    B.,    Stevens     Institute    of    Technology. 
ken,     N..I.,     U.S.A.,     Professor    of    Analytical 

( Ihemistry. 
Stillwell,  Cbas.  M.,  55,  Fulton  Street.  New  fork,  U.S.A., 

■  lytic  il  and  Consulting  Chemist. 
Siirk.   Jos.,   Ferncliffe,   Elm  Bank,  Nottingham,  Brewer's 

Engineer. 
Stock,  F.  W.   Keating,  Birchfield,  Darlington,  Analytical 

and  Consulting  Chemist. 
Stockdale,  Albert,  c  o  11   Dewhurst  and  Co.,  Ltd.,  Birstail, 

near  Leeds,  Printer. 
Stockdale,  Win..  Irwell  l'rintworks,  Stacksteads,  near  Man- 
chester, Calico  Printer. 
Stocks,  II.  li.,  c  o  Messrs.  Day  and  Martin,  Borough  Road, 

London.  S.K.  Analytical  Chemist. 
Stoddart,  F.  Wallis,  Western  Counties  Laboratory,  Bristol, 

Analytical  Chemist. 
Stoer,  J.,  fi,  (lanover  Quay,  Dublin. 

G.    N.,    Lab  ratory,    Somerset    House,    London, 

\V  C.  Analytical  Chemist. 
Stone,  Frank,  Laboratory,  Department  of  Mines  and  Water 
Spencer  Street,  Melbourne,  Victoria,  Analytical 

Chemist  and  Assayer. 
Stone,  F.  B.,  Eardley  Villa.  Picardy  Hill,  Belvedere,  Kent, 

Technical  Chemist. 
Stone,   Thos.   W.,  Chemical   Works,   St.  George,  Bristol, 

Chemical  Manufacturer. 
Storer,    Dr.   John.     :>9,    B.iu'h    Street     (G.P.     Box    220), 
-  s,  Consulting  Chemist. 


Storey,!  II.  Haverbreaks,  Lancaster,  Chemical  Mar 

turer. 

Stow,.,    w.    T,     Inland    Revenue,    Welling ,    - 

Analytical  Chemist. 
Strongman,  J.  Pim, 

Bleacher. 

1  "''"   1!  ■    18,  E  Si  Manchester,  Oil 

Merchant. 

st.urt.    C.    E„    29,    Moslej    Street,    Newcastle  on-Tyne, 

Uiemioal  Apparatus  Healer. 
Stuart,   Harry   T.    R.,   Ashbank,   Thoriiliebank,  Glasgow, 

Printworks  S  ib-M  in  i 
Stuart.  , las.,   22,   High   Street,   Hull,  Seed  Crusher  and  Oil 

Refiner. 

t,  T.  W.,  7,  Livingston  Drive,  Sefton  Park,  Liverpool, 

Alkali  Works  Manager. 
Stubbs,  Augustus  J.,  I,  Callc  dc  Luehana,   Madrid,  Spain, 

Mining  Engineer. 
Studer,  Dr.  A.,  10,  Marsden  Street,  Manchester,  Consulting 

Chemist 

Simon  J.,  17,  Lovely  Lane,   Warrington,  Technical 

Chemist, 
-        ert,  Dr.  J.  J.,  253,  Broadway,  New  York   Citv,  U.S   \. 

Manufacturing  Chemist. 
Sudborougb,    Dr.   J.  J,   University   College,  Xottingham 

Lecturer  in  Chemistry. 
Sulman,    il.    I...    60,   Gra'cechurch  Street,  London,   E.C., 

Chemist  and  Metallurj    l 
Summers,  Bertrand  S.,  c  o  Hie  Western  Electric  Co     a-7 

South   Clinton    Street,  Chicago,    III.,   U.S.A.,   Electro- 

(.  bemist. 
Sumner,  Harold,  Butt  Hill,   Prestwich,  Manchester,   Dvcr 

and  Bleacher. 

in  I   A  .  Hainworth  Wood  Road,  lugrow,  Kcighley, 

reacher  of  Chemistry. 
SnndstrSm,  Karl  J.,  Trenton,  Wayne  Co.,  Mich.,  l'.S.A  , 

Manufacturing  Chemist. 
Sutherland,  D.  A.,  28,  Victoria  Street,  Westminster,  S.W., 

Consulting  Technical  Chemist  and  Assaver. 
Sutherland,  Geo.,  Croll  Cottage,  Bonhill,  X.B.,  Chemist. 
Sutherland,  Jag.,  c/o  British  Alnmininm  Co.,  Ltd.,  Larnc 

Harbour.  Co.  Antrim,  Ireland,  Chemist. 
Sutherland,  R.  M.,  Lime  Wharf  Chemical  Works,  Falkirk, 

N.B.,  Chemical  Manufacturer. 
Sutton,  F.,  Loudon  Street,  Norwich,  Analytical  Chemist. 
Sutton,  F.  Napier,  6,  Grosvenor  Gardens,  Willesdeu  Green, 

N.W..  Alkali  Works  Inspector. 
.  David,  The  Swan  Colour  Co.,  Liin.,  Petershill  Road, 

Glasgow,  Colour  Manufacturer. 
Swan.  J.  Cameron,    1,   Nicholas    Buildings,   Ncwcaatle-ou- 

Tyne,  Manufacturing  Chemist. 
Swan.    J.  W..  58,  Holland  Park,  London,  W.,  Chemist  and 

Electrician. 
Swinburne,  Geo.,  c/o  J.  Coates  &  Co.,  Planet  Chambers, 
■  ins  Street  East,  Melbourne,  Australia;  (subs.) 

Suffolk    House,    Laurence    Pountcey    Hill,    E.C.,    Gas 

Engineer. 

John  A.,  c  o  The  Irish  National  Condensed  Milk 
-..  Ld..  Clonmel,  Ireland,  Technical  Chemist. 
Sykes,  James,  Springfield  Soapworks,  Heckmondwike,  Soap 

and  Chemical  Manufacturer. 
Syme,   W.   B..  co   Young's  Parnffin   Oil  Co.,    Addiewell, 

West  Calder,  X.B.,  (HI  Works  Chemist. 


Tabcr,  G.  H.,  jun.,  4134,  Girard  Avenue,  Philadelphia,  Pa., 

U.S.A..  Manager  (Lubricating  Department). 
T.iit,  Thos.,  S.,  Inverurie,  N.B.,  Paper  Maker. 
Takau-i.  T.,  c  0  Sumitomo,  Kobe.  Japan,  Chemical  Engineer. 
Takamatsn,    T.,     Tokyo     University,    Japan,     Analytical 

Chemist. 
Takamine,   J.,    6611,    Woodlawn    Avenue,    Chicago,    111., 

U.S.A.,  Engineer. 
Takayama.  Jintaro,  Geological  Survey  Office,  Department 

of  Agriculture,  Tokio,  Japan,  Agricultural  Chemist. 
Tasker,  G.,  Clydebridge  Steelworks,  Cambuslang,  Glasgow, 

Analytical  Chemist. 
Tate,  1".  H..   9.  Hackin-   Hey,  Liverpool,  Analytical   and 

Technical  Chemist. 
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Tate,  II.,  jun.,  is,  Love  Lane,  Liverpool,  Sugar  Refiner. 
Tatlock,    .1..    40,    Renfrew    Street,   Glasgow,    Laboratory 

Furnisher. 
Tatlock,    K.    K..    156,    Bath   Street,    Glasgow.   Consulting 

Chemist. 
Tatton,  Reginald,  A.,  44,  Moslej  Street,  Manchester,  Civil 

Engineer. 
Taubman,  R.,  184,  Southampton  Row,  Lomlon,  W.C.,  Ana- 

;al  t  'hemist. 
Taylor,  Albert,  Technical   School.    Stockport,  Lecturer  in 

Chemistry  and  Dyeing. 
Taylor,  Andrew,  ll.Lutton  Place,  Edinburgh,  Manufactur- 
ing Chemist. 
Taylor,  C,  Friar?  Field  Villas,  I'ttoxcter  New  Road,  Derby, 

Engineer. 
Taylor,  Edwin,  146,  Hooper  Street,  Brooklyn,  N.Y.,  U.S.A., 

Explosives  I  hemist. 
Taylor.  G.  Crosland,  Ravenscar,  Helsby,  near  Warrington, 

Electrical  Engineer. 
Taylor,  G.  Midgley,  27,  (ireat  George  Street,  Westminster, 

S.W.,  Analytical  Chemist. 
Taylor,    G.   W.,   Dinting    Vale  Printworks,    Dinting,    near 

Manchester,  Printworks  Chemist. 
Tavlor.    II.    E.,    c  o    Matthews'    White   Lead    Co.,   Ltd., 

HeWiurn  on-Tyne,  Lead  Works  Manager. 
Tavlor.    Jas,    Department    of    Mines,    Sydney,    N.S.W., 

Government  Metallurgist. 
Tavlor,  .las.  Davis,  fl,  Mincing  Lane,  London,  E.C.,  Chemical 

Merchant. 
Tavlor,  J.  Scott,  c  o  Wiusor  and  Newton,  Limited,  38,  Rath- 
bone  Place,  London,  W.,  Technical  Chemist 
Tavlor,   Martin,   Iugersley,   Palmerston    Eoad,    Buckhurst 

Hill,  Essex,  Chemical  Works  Manager. 
Taylor,  Thos.,  Walmersley   Bleach   and   Dyeworks,  near 

Bury.  Lancashire,  Bleacher  and  Dyer. 
Taylor,     W.     Ambrose,     Madron,     Penzance,    Cornwall, 

Chemical  Apparatus  Maker. 
Taylor,  W.  G.  H.,  56,  Meanley   Koad,  Manor   Park,  Essex. 

Analytical  Chemist. 
Taylor,  W.  J.,  55,  Forsyth  Street,  Greenock,  N.B.,  Technical 

Chemist. 
Tchaykovsky,  N.  W.,  Langham  House,  Harrow-ou-the-Hill, 

Consulting  Chemist. 
Teanby,  G.  W.  A.,  Laboratory,  65,  Bath  Row,  Birmingham, 

Analytical  Chemist. 
Teed,  Dr.  F.  L.,  15,  Victoria  Street,  Westminster,  Loudon, 

S.W.,  Analytical  Chemist. 
Tennant,  Sir  Chas.,  Bart.,  35,   Grosvenor  Square,  S.W.  ; 

and  Glen,  Peebleshire,  N.B.     (Journals  to  St.  Rollox, 

Glasgow),  Alkali  Manufacturer. 
Tennant,  Jas.,  Dartmouth  Lodge,  Saltwell,  Gatesheadon- 

Tyne,  Alkali  Manufacturer. 
Tennille,  Geo.  F.,  7  7,  Carnegie  Avenue,  East  Orange,  N.J., 

U.S.A.,  Chemist  (Central  Lard  Co.). 
Terry,  Albert,  Verulam,  Mount  Albert  Road,  Balwyn,  near 

Melbourne,  Victoria,  Brewer. 
Terry,  Hubert  L.,  14,  Herbert  Street,  Moss  Si.lc,  Manchester, 

Technical  Chemist. 
Tervet,   R.,   54,  Penshurst  Road,  South   Hackney,  E.,  Oil 

Works  Manager. 
Tetley,  C.  F.,  Messrs.  Jos.  Tetley  and  Son,  The  Brewery, 

Leeds,  Brewer. 
Thaekray,  K.  B.,   Leather  Works,  Newlay,   Leeds,  Leather 

Manufacturer. 
Thew,  Walter  H.,   Talbot   House,   Arundel   Street,   Strand, 

W.C.,  Director. 
Thomas,  ('.,  Pitch  and  Pay,  Stoke  Bishop,  near  Bristol,  Soap 

Manufacturer;   Deputy  Chairman,  Midland  Railway. 
Thomas,  II.  Russell,  Broad  Plain  Soap  Works,  Bristol,  Soap 

Manufacturer. 
Thomas.  .J..    Brook   House,   Wooburn,  near  BeaconsfieU, 

Paper  Maker. 
Thomas,  J.  W  .  Drumpellier,  Brunswick  Road,   Gloucester, 

Analytical  Chemist. 
Thomas  R.  Schofield,  4,  South  Bind,  Handsworth,  Stafford- 
shire, Chemical  Merchant. 
Thomas,    S.    Percy,    105,    Clova     Boad,    Forest    (Sate,    E., 

Technical  Chemist. 
FhomassoD,  Wm.,  H;7.  North  Road,  St.  Helens,  Lancashire, 

Chemist 


Thompson,   Prof.  Claude  M.,  University   College,  Cardiff, 

Professor  of  Chemistry. 
Thompson,   G.   Rudd,   57,   Dock   Street,  Newport,  Mod., 

Analytical  and  Consulting  Chemi>t. 
Thompson,  Gnstave  W..  c  o  National  Lead  Co.,  Marshall 

Street,  Brooklyn,  N.Y.,  I'.S.A.,  Chemist. 
Thompson,   W.,  jun.,   Larkfield,    Earlestown,   Lancashire, 

Sugar  Refiner. 
Thompson,  W.  G.,  Tonge  Springs  Works,  Middleton,  near 

Manchester.  Colour  Manufacturer. 
Thompson,  W.  P.,  Patent  Office,  6,  Lord  Street,  Liverpool, 

Patent  Agent. 
Thomson,  Alonzo  L  ,   1G,  West  Madison   Street,  Baltimore, 

M<1.,  U.S.A.,  Manufacturing  Chemist. 
Thomson,     Dr.    Andrew,     10,    Pitcullen    Terrace,    Perth, 

Chemical  Lecturer. 
Thomson,  G.  Carruthers,  23,  Kersland  Terrace,  Billhead, 

(ilasgow,  Engineer. 
Thomson,  Jas.  M.,   Royal   Gunpowder   Factory,   Waltham 

Abbey,  Essex,  Manager  (Cordite  Branch). 
Thomson,  John,  The  Grange,  Buckton  Vale,  Stalybridge, 

Printworks  Manager. 
Thomson,  J.  S.,   c  o  Messrs.  Grieve  and   Co.,  West  Tower 

Street,  Carlisle,  Technical  Chemist. 
Thomson,  Robt.  T.,  156,  Bath  Street,   Glasgow,  Analytical 

Chemist. 
Thomson,  W.,   Royal    Institution,  Manchester,    Analytical 

and  Consulting  Chemist. 
Thomson,  Wm.  Thos.,  Royal  Gunpowder  Factory,  Waltham 

Abbey,  Essex,  Explosives  Chemist. 
Thorne,  Dr.  L.  T.,  8,  DyuevorRoad,  Richmond-on-Thames  ; 

and  (Journals)  Southampton  Wharf,   Battersea,  S.W., 

Technical  Chemiet. 
Thomeycroft,  Wallace,   140,  Hope  Street,  Glasgow,  Tech- 
nical chemist. 
Thornton,    Christopher,   Allen's    Printworks,    Providence, 

R.I.,  U.S.A.,  Printworks  Manager. 
Thornton,    David    II.,    Brookfoot    Dyeworks,    Brighouse, 

Yorks,  Dyer. 
Thornton,   H.,   5,    George    Street,    Euston    Road,  N.W., 

Analytical  Chemist. 
Thorp,    Frank    H.,   Mass.    Inst,   of    Technology,    Boston, 

Mass.,  U.S.A.,  Instructor  in  Industrial  Chemistry. 
Thorpe,  Dr.  T.  E.,  F.R.S.,  Government  Laboratory,  Somer- 
set House,  W.C. ;  and  (Journals)  61,  Ladbroke  Grove, 

Notting  Hill,  W.,  Chief  Chemist  (Customs  and  Inland 

Revenue). 
Thorp,  W.,  28,   Victoria   Street,    Westminster,  S.W.  ;   and 

(Journals)   24,  Crouch  Hall  Road,   Crouch  End,  N., 

Consulting  Chemist. 
Tilden,  Prof.  W.  A.,  F.H.S.,  9,  Ladbroke  Gardens,  Notting 

Hill,  W.,  Professor  of  Chemistry. 
Timmins,  A.,  Argyll  Lodge,  Higher  Runcorn, Civil  Engineer. 
Timmis,  T.  Sutton,  Widnes,  Chemical  Manufacturer. 
Tinsley,    John    D.,   Miller   School,   Crozet,   Va.,   U.S.A., 

Professor  of  Chemistry. 
Tipler,    Fred.    C,    7,    Richard  Street,    Crewe,  Analytical 

Chemist. 
Tobey,    C.   H.,   Collingwood,     Ontario,    Canada,   Tannery 

Chemist. 
T'och,  Maximilian,  c'o  Toch   Bros.,  468-472,  West  Broad- 
way, New  York  City,  I'.S.A.,  Chemist. 
Tocher," Jas.  F.,   I,  Chapel  Street,  Peterhead,   N.B.,  Phar- 
maceutical Chemist. 
Todd,  A.  M.,  204,  North  Rose  Street,  Kalamazoo,  Mich., 

U.S.A.,  Manufacturing  Chemist. 
Toms,   F.   Woodland,  Stales  Analyst's  Office,    St.   Heliers, 

Jersey,  Analytical  Chemist. 
Tonkin,  John,  29A,  East  34th   Street,   Bayoune  City,  N.J., 

U.S.A.,  Manufacturing  Chemist. 
Tonks,  E.,  Packwood,    Knowle,   near   Birmingham,  Brass 

Founder. 
Tothill,  M.  A.   L.,  Castle  and   Buitengracht   Streets,   Cape 

Town,  S.  Africa,  Manufacturing  Chemist. 
Towers,    J.    W.,     Brantwood,     Allerton,    near    Liverpool, 

Analytical  (  hemist. 
Towner,   Rev.   Ceo.,  Head    Master   of   Organised    Science 

School. 
Townsend,  Chas.  F.,   31,  Elms   Road,    Clapham    Common 

S.W.    Chemist. 
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XWnsend,  Cbas.  w,   19,  Crawford  street.  I'ori   Dim. las 

Glasgow,  i  hemical  Manufacturer. 
Townscnd,   Oliver   C,    Port    Dundas,  Glasgow,   Chemical 

Manufacturer, 
rrmpbagen,  Dr    Frank   W.,  Montana    Agricultural    I 

mental  Station,  Boieman,  Mont,  U.S.A.,  Chiei 

milt. 
TraTere,  Morris  W.,  2,  Phillimore  Gardens,  Kensington,  W., 

Chemist 
Trechmajin,  A.  < >.,  Tinnoth  Souse,  Cuxton,  neat  Rochesti  r, 

I  Vment   Work-  (  liiMiist. 

Treohmann,  Dr.  C.  O.,  Warren  Cement  Works,  Hartlepool, 

( lemenl  Manufacturer. 
I'reharne.     I'.     Gwilym,     Wrangbrook,     Llanishen,    near 

Cardiff,  Analytical  Chemist 
Treiicli,  i;..  Standard   House,   Paversham,   Sent;  and   the 

Cotton  Powder  Co.,   Limited,  Paversham,  Explosives 

Work-  Manager. 
I'r.-wl.v.  Herbert,  Radnor  Bouse,  Ribblesdale  Road,  Horn- 
Bey,  N  .  Analytical  ( Ihemist. 
Tribe,  P.  C.  M.,  Oswego,  New  York,  U.S.  \    - 
Trimble,  Prof.  II..    145,   North    I Oth  Street,  Philadelphia, 

l    -  \     Professor  of  Chemistry. 
Trobridge,     \.       a   Oldbury    Alkali   Co.,    Ld.,  Oldbury, 

Birmingham,  Technical  Chemist. 
iTubshawe,  Wolstan,   c>,  St.    Bene!    Place,  London, 

Mining  Agent. 
Troby,  Charles,    20,  High    Street,  Manchesti  r,    I  hemical 

Manufacturer, 
rankryama,  S.,  Nippon  Seito  Kaisha,  Osaka,  Japan,  Paper 

Mill>  Chemist. 
*er.    Alex.    K.,    :!."),    Paradise    Street,    Birmingham, 

Metallurgist  and  i  Ihemist. 
Tucker,     Prof.     G.     R,,     City    Hospital,    Boston,     Mass., 

I  .s.l..  Professor  of  Chemisty  (Massachusett  College 

of  Pharmacy). 

r.    Arthur    11 .,     Tlmruhill,     near    Wigan,    Analytical 

Chemist. 
Tulloch,  John,    11.  Newton    Terrace,  Hebbura-on-Tyne, 

Analytical  Chemist 
Turnbull,  G.  W.,85,  Lancaster  Road,  Carnforth,  Lancashire, 

Metallurgical  C  hemist 
Turnbull,   Wm,   14,    Wilherforce    Terrace,    Gateshead-on- 

Tyne,  Manufacturing  Chemist 
Turnbull,  W.  S..  Place  of  Bouhil!,  Renton,  Dumbartonshire, 

Chemical  .Manufacturer. 

Turner,  li.  I!  ii..  4,  Calverley  Terrace,  Tunbridge  Wells, 
r  Refiner. 

Turner,  Thos..  Ravenhurst,  Rowley  Park.  Stafford,  Metal- 
lurgist and  Director  of  Technical  Education. 

Turner,  Sir  J.,    Springfield,    Alexandra    Park,    Nottingham, 
ner. 

Torn,  Geo.  G.,  Sun  Buildings,  Queen  Street,  Melbourne, 
Victoria,  Patent  Agent. 

Tnthill.  Jos.  B.  T.,  Salem  Gas  Light  Co.,  Salem,  Oregon, 
I   S.A.,  Chemist.  6 

Tweedy,  Jas.,  806a,  Burdett  Road,  Limehouse,  E.,  Metal- 
lurgical Chemist. 

Twitchell,  E.,  10,  Bellevue  Avenue.  Mount  Auburn 
Cincinnati,  Ohio,  I  .S.A.,  Candle  Work-  Manager 

Twynam,  T..  Elmhnrst,  Egbam  Hill,  Surrey,  Metallurgist 

Iypke,  P.  (..  W..  Ravenhurst, Norbiton  Park, New  Maiden, 
Surrey.  Chemical  Manufacturer. 

Tvrer.  \.  J.,  .(,  Norwich  Road,  Forest  Gate,  E.  •  and 
(Journals)  Marbackerweg  29,  Marburg  a/d  Lakn 
Germany,  Chemical  Student. 

iyrer,  Clias.  T„  Stirling  Chemical  Works,  Stratford,  E 
Manufacturing  Chemist. 

Tyrer,  T..  StirlingChemical  Works,  Stratford,  E.,  Chemical 
Manufacturer. 

u 

Chlig,  E.  C.  c/o  Wbitall,  Tatum.  and  Co.,  48,  Barclay 
Street.  New  York.  C.S.A.,  Glass  Works  Chemist.        " 

Ullruan,  Jas.  A..  c  o  Jaenecke-Ullman  Co  .  536— 538, Pearl 
Street,  Neii  York  City,  H.S.A.,  Chemist  and  Super- 
intendent (Printing  Ink  Works). 

lllmann,  Dr.  Sabbati  E,  167,  West  85th  Street,  New 
tork.  I  .s.A.,  Manufactoring  Chemist. 


I'miiev,  C.  50,  Southwark  Street,  London,  S.E.,  Manu- 
facturing Chemist, 

Underbill,  Thos.  J.,  MM.  Victualling  Yard.  Deptford,  S.E., 
Assistant  Inspector  of  Stores. 

Dnderw I.e.  K  .  Box  160,  Peabody,  Mass.,  H.S.A.,  clue 

Work-  Chemist. 

Urquhart,  David,  17,  Victoria  Street,  Westminster,  S.W., 
Electrical  Engineer. 

rjsmar,  J.  H.,  22,  Billiter  Street,  London,  E.C.,  Chemical 
Merchant. 


Van  der  Liude,  Harold,  61,  Front   Street  West,  Toronto. 
Canada,    Clicun-t     (India-rubber     and     Gutta-percha 
Manufacturing  Co.). 
Vanderpoel,  Dr.   Prank,    191,  Rose ville   Avenue,   Newark 

N.J.,  C. S.A. .Chemist. 
Van  Gundy,  Chas,  P.,  Laboratory,  15.  &  <>.  11.  R.,  Baltimore, 

Md.,  U.S.A.,  Metallurgical  Chemist. 
Van  [ngeo,  Dudley  A.,  135,  Henrj    Street,  Brooklyn,  N.Y., 

1    S.A.,  ( Ihemist. 
Van  Laer,  Norbert,  Black  Eagle  Brewery,  Burtou-on-Trent, 

Brewer's  Chemist. 
Vargas-Vergara,  J.  M.,  Apartado  No.  287, Bogota, Republic 

of  Colombia.  S.  America,  Metallurgical  Chemist 
Vasey,   T.    E.,    6,   South    Parade,    Leeds  ;  Journal-  to  P.O. 

Box  144'.).  Montreal.  Canada,  Chemical  Engineer 
Vaoghon,  J.    I„  2,  Christie    Koad,   South    Hackney,   E., 

Chemical  Works  Manage) 
Vautiu,  Claude  T.  J.,  28,  Basinghall  Street,  London,  E  C 

Metallnrgist. 
Yeiteh,  Geo.,  Chemical  Works,  Crieff,  N.B.,  Manufacturing 

Chemist. 
Veitch-Wilson,  J.,  Wadhurst,    Culverden    Road,   Balham 

S.W.,  Oil  Refiner. 
Verel,  W.  A.,  136,  West  George  Street,  Glasgow. 
Vickers,  W.,  Rose  Hill,  Smedley  Lane,  Manchester,  Chemi- 
cal Manufacturer. 
Vigelius,  Carl,    175.  Pearl   Street,  New   York  Citv,  U.S.A., 

Shellac  Bleacher. 
Vincent,  Jos.    v.,  309,  Bullitt  Building,  Philadelphia,  Pa., 

i  >  A.,  Mechanical  Engineer. 
Voelcker,  E.  W„  22,  Tudor  Street,  London,  E.C.,  A»ricul- 

tural  Chemist. 
Voelcker,    Dr.    J.    A.,    20,    Upper    Phillimore    Gardens, 

Kensington,  W..  Agricultural  Chemist. 

Vogel,    Julius    L.,    Hillersdon,     East     Molesey,     Surrey 

Engineer.  "  ' 

Vorster,  Fritz,  Celn-Marienburg,  Germany,  Manufacturing 

Chemist.  B 

Voss,  Hermann,   19,   Beekenham   Road,   Beckenham,  Kent, 

Manure  Works  Manager. 
Vulte,  Dr.  Hermann  T.,  School  of  Mines,  Columbia  College, 
•New  Fork,  U.S.A.,  Analytical  Chemist. 

w 

Waclie,  AM.,  27,  Rue  Morel,  Douai,  France,  Caustic  Potash 

.Manufacturer. 
Wachtel,  Gregory,  6.  Manejny   Pereulok,  St.  Petersbur-r 

Kussin.  Chemical  Engineer. 
Waddington,  Thos.  W..  B,  Albert   Street,   Padiham,  Lanca- 
shire, River  Inspector. 
Wade,  Jas.  L.,  28,  West  Kensington  Gardens,  London,  W 

(  hemical  Manufacturer. 
Wade,  John,  Wyvenhoe,  Purley,  Surrey,   Demonstrator  of 

Chemistry. 
Wade,   W.    L.    28,    West   Kensington    Gardens,   W.,   and 

(Journals')  Staines  Linoleum  Works.  Staines,  Chemist 
W  adman,  \\ .  K.,  102,  Lord  Avenue,  Bavonne,  N.J.,  U.S  V 

Manufacturing  Chemist. 
Wagner,  W.  G.,  Glyndhurst,   Ealing  Common,  W.    Vnaly- 

tical  and  Consulting  Chemist. 
Waiuwright,  Dr.  J.  H..  22,   West   4Gth  Street,  New  York, 

U.S.A.,  Analytical  Chemist 
Waiuwright,  Wm.,    c/o  Dublin  and  Wicklow   Manure  Co., 

I.im.,  Ballybough,  Dublin,  Chemist. 
Waldman,  Louis  J.,  P.  O.  Box  162,  Albany,  N.Y.,  TJ.S. A. 

Aniline  Dye  Manufacturer. 
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Waldstein,  Dr.  Martin  E.,   44,  Trinity  Place,  New  York, 

I'.S  \  ,  Manufacturing  Chemist 
Walker.  Archibald,  8,  Crown  Terrace,  Glasgow,  Distiller. 
Walker,  E.   Robinson,  is,  St.  Ann's   Street,  Manchester. 

Patent  Agent  , 

Walker.  Dr.  Jas.,  University  College,  Dundee,  Professor  ol 

Walker,  S.  R.,  19,  Wolsey  Street.  Radcliffe,  Manchester, 

Foreman  Dyer.  .  . 

Walker.  T  .  Eccleston  Park,  Prescot,  Lancashire,  Chemical 

Manufacturer.  . 

Walker,   W.    Sloan,,    c/o    Walker,  Ltd.,   Litherlaud,   near 

erpool,  Tanner. 
Wallace,  Robert,  1,  Coates  Place,  Edinburgh  .Distiller. 
Waller.    Or.    E.,    J  i  I,    First  Avenue,  New    lork,   U.b.A., 

Professor  of  Cliemistry. 
Walsh.  F.  T.,  Hamilton  Pnntworks,  Lowell,  Mass.,  U.S.A., 

ur  Printer. 
Waltham.  T.,  Brewery,  Stockwell,  London,  S.\\ .,  Brewer. 
Walton.  P..  114,Holborn,E.C,  Inventor  and  Manufacturer. 
Wander.  l>r.  A.,*Chemical  Laboratory,  Berne,  Switzerland, 

Chemist. 
Want.  W.  Philip.  i'J.  Bishopsgate   Street  "W  lthont,  London, 

E.C.,  Pharmacist  ami  Editor. 
Warburton,   Thos.,    Clayton    Aniline   Co.,   Ltd.,    Clayton, 

Manchester,  Chemist. 
Ward,  G..  Messrs.  Hirst,  Brooke  and  Hirst,  Leeds,  Chemi- 
cal Works  Manager. 
Ward.G.  J.,  The  Cottage, Hallam  Fields,  near  Nottingham, 

Civil  Engineer. 
Ward,  Howard  Chas.,  Yeatton,  Hordle,  Lymington,   Hants, 

Deputy  Chairman  of  Gas  Co. 
Ward,  Thos.,  Wadebrook  House,  Northwich,  Salt   Manu- 
facturer. 
Wardale,  J.  D.,  Redheugh  Engine  Works,   Gateshead-on  - 

Tyne,  Engineer. 
Warden,  Dr.   C.  J.  H.,  Medical  College,   Calcutta,  India, 

Professor  of  I  Jheinialry. 
Warden,  Jno.  B.,  c'o  Cassel   Gold    Ext.    Co.,  Ltd.,  Van- 
couver, British  Columbia,  Analytical  Chemist. 
Wareing,  Arthur  E  ,   Bedford   House,  Appletou,  Widnes, 

Analytical  Chemist. 
Wariugton,  Robt.,  F.R.S.,  Harpenden,  Herts,  Agricultural 

Chemist. 
Warner,   H.   G.,    13.    Disraeli  Road,    Forest  Gate,    Essex, 

Chemical  Engineer. 
Warren,  Fiske,  220,  Devonshire   Street,    Boston,   Mass., 

U.S.A.,  Paper  Manufacturer. 
Warren,  JOQ,  Paris,  7,  Essex  Road,  Acton,  W.,  Manufac- 
turing Chemist. 
Warren,  T.  T.  P.  Bruce,  Tamworth  Villa,  Earlham  Grove, 

Forest  Gate,  Essex,  Analytical  Chemist. 
Warwick,   A.    W.,   The   Nimih    Mine,   Wickes,   Montana, 

U.S.A.,  Metallurgical  Chemist. 
Watel,  H.  G.,  Buckhurst   Hill,  Essex,  Consulting  Mechani- 
cal Engineer. 
Waterfall,  W.    B.,   c/o    Avon   Manure   Co.,   Bristol;    and 
(Journals)  Thirlmere,  Clavering  Road, Redland,  Bristol, 
Manure  M  anufacturer. 
Waterhouse,  Colonel  Jas.,  14,  Wood  Street,  Calcutta,  India, 

Assistant  Surveyor-General  of  India. 
Waterhouse,  Robt.,  101,  Leadenhall  Street,  London,  E.C., 

Analytical  and  Agricultural  Chemist. 
Wates.    Edw.    A.,    Coromandel    G.    M.    Co.,    Oorgaum, 

Mysore,  India,  Metallurgical  Chemist. 
Watmough,  P...  Upper  Regent  Street,  Belle  Vue,  Wake- 
field, Analytical  Chemist. 
Watson,  Alex.  Forbes,  St.  James'  (.ate,  Dublin,  Chemist. 
Watson,  Chas.  Ernest,  c/o   Peter   Spence  and  Sons,  Man  - 
.  tester  Alum  Works,  Manchester,  Chemical  Assistant. 
Watson,    C.    Heron,  Bullionhcld    Paper   Mill,  by   Dundee, 

N.B.,  Paper  Manufacturer. 
Watson,  Chas.  S.,    P.O.   Box  27,  Charters  Towers,  Queens- 
land, Analytical  Chemist. 
Watson,   Chas.',   36—40,    Hewitt    Street,    Gaythorn,   Man- 
chester, Manufacturing  Chemist. 
Watson,  D.,  Willow  liank  House,  Kersal  Vale,  Manchester, 

Metallurgist. 
Watson,  Eric   E.,  Fundicion  y  Bcneficiadora,   Antofagasta, 
Chili,  Metallurgica  Chemist. 


Watson,  G.,  16,  East  Nelson   Street,  Whitevale,  Glasgow, 

Manufacturing  Chemist. 
Watson,  Geo.   P.,  Elm  Lodge,   Halliwell   Lane,  Cheetham 

Hill,  Manchester,  Printworks  Chemist. 
Watson,    Jas.,    48,    West    Park   Terrace,    South    Shields, 

Alkali  Works  Manager. 
Watson,    Jno.    C,    c/o    Daniel    Lee     &    Co.,    Castlelon, 

Manchester,  Technical  Chemist. 
Watson,  Jno.,  Cement  Works,  Gateshead-on-Tyne,  Cement 

Manufacturer. 
Watson,   Jno.,    T.O.    Box    317,     Johannesburg,    S.A.R., 

Technical  Chemist. 
Watson,    Jno.,    8,    Newman    Street,    Victoria    Docks,    E., 

Analytical  Chemist. 
Watson,  John,  30,  Bolan   Street,  Battersea,  S.W.,   Science 

Student. 
Watt,  A.,  19,   Brompton  Avenue,  Sefton  Park,  Liverpool, 

Sugar  Works  Chemist. 
Watts,  A.  J.,  130,  Caixa,  Pernambuco,  Brazil,  Sugar  Work. 

Chemist. 
Watts,  Chas.  W.,  49,   Goldhurst  Terrace,  London,  N.W., 

Gasworks  Chemist. 
Watts,  Jno.   Isaac,  Fairleigh,  Hartford,  Cheshire,   Alkali 

Works  Manager. 
Webb,  Saml.  G.,  2314,  East  Grace  Street,  Richmond,  Va., 

U.S.A.,  Technical  Chemist. 
Webb,  Win.  Hubert,   Randalstown,   co.   Antrim,    Ireland, 

Linen  Manufacturer. 
Weber,  Dr.  C.  Otto,  2,  Randolph  Street,  Crumpsall,  Man- 
chester, Analytical  Chemist. 
Webster,  C.  S.  Stanford,  Malvern  House,  Redland,  Bristol', 

Professor  of  Chemistry. 
Weeks,  H.  B.,  Cossipore,  Calcutta,  India,  Analytical  Chemist. 
Weems,  Dr.  J.  B  ,  Iowa  Agricultural  College,  Ames,  Iowa, 

U.S.A.,  Agricultural  Chemist. 
Weicker,  Theodore,  c/o  Merck  and  Co.,  New  York,  U.S.A., 

Chemical  Manufacturer. 
Weightman,  Alf.  T.,  Chloride  Electrical  Storage  Syndicate, 

Clifton  Junction,  near  Manchester,  Electro-Chemist. 
Weightman,  John  F.,  c/o  Powers  &  Weightman,  Philadel- 
phia, Pa.,  U.S.A.,  Doctor  of  Medicine. 
Weir,  Surgeon-Colonel  P.  A.,  c/o  Messrs.  King,  King,  and 

Co.,  Bombay,  India,  Surgeon. 
Welch,  J.  Cuthbert,  The  Brewery,  Reading,  Berks,  Brewer's 

Chemist. 
Welch,    Thos.,    Green    Vale    Printworks.    Westhoughton, 

Lancashire,  Calico  Printer. 
Weldon,  Ernest,  Egypt   Road,  New  Basford,   Nottingham, 

Dyer. 
Wells,  G.  I.  J-,   77,  Parkgate  Road,  Chester,   Analytical 

Chemist. 
Wells,  Jas.  Gray,  Selwood  House,  Shobnall  Street,  Burton- 

on-Trent,  Brewing  Chemist. 
Wells,  Dr.  Jas.  S.  Chester,  P.O.  Box  95,  Hackensack,  N.J., 

U.S.A.,  Instructor  in  Analytical  Chemistry. 
Wells,  Pierson  L.,  86,  Joralemon    Street,  Brooklyn,  N.Y.. 

U.S.A.,  Patent  Lawyer  and  Engineer. 
Welsh,  Jas.,  Horrocks  Lane  Dyeworks,  Red  Bank,  Man- 
chester, Printworks  Manager. 
Welsh,  Thos.  L.,  3,  Prince's  Gardens,  Dowanhill,  Glasgow, 

Analytical  Chemist. 
Welsh,  W.,  Holt  Town,  Manchester. 
Werner,  Emil  A.,   5,   Church  Avenue,  Rathmines,  Dublin, 

Chemical  Demonstrator. 
Wessel,  Carl,  Bernburg,  Anhalt,  Germany,  Alkali  Manu- 
facturer. 
Wesson,  D.,    e/o    The   Wesson  -  Nivison    Manufacturing 
Co.,   Cortlandt,   N.Y.,   U.S.A.,   Consulting  Technical 
Chemist. 
Westenfeider,   B.   D.,    c/o    American    Oak    Leather    Co., 

Cincinnati,  Ohio,  U.S.A.,  Leather  Chemist. 
Westmoreland,  J.  W.,  2,  City  Road,  Finsbury  Square,  E.C., 

Metallurgical  Chemist. 
Weston,  Robt.   S.,  Box  614,  Louisville,  Ky„  U.S.A.,  Tech- 
nical Chemist. 
Weston,    Wm,   H.M.   Dockyard,    Portsmouth,   Analytical 

Chemist. 
Wetter,  Jasper,  433,  Strand,  London,  W.C.,  Patent  Agent. 
Wetzel,  H.  A.,  Box  470,  Detroit,  Michigan,  U.S.A.,  Manu- 
facturing Chemist. 
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Wballey,  1..  J.  de,  26,   Park  Place,  Greenwich,  S.E.,  - 

Chemist. 
Wheelwright,  Hr.  E,  \\  ..  The  Oaklands,  Warley,  Oldbury, 

near  Birmingham. 
WliirtV-ii,  T..   Lombard   Road,   Battersea,   London,    s  \\ '.. 

Manufacturing  Chemist. 
Whifltm, Thos.  J..   HarefieW,  Soothfields,  S.W.,  Manufac- 

turing  i  Ihcmist 
Whirl.n,  W.  <■'•■■  Lomhaid  Boad,  Battersea,  London,  S.W., 

Manufacturing  i  hemist. 
Whitaker,  Alt'.  Waltaire,  Boreforth,  Leeds,  Dyer. 
Whitaker,  H.  L.,  Condong  Sugar  Mill,  Tweed  River,  New 

th  Wales,  Sugar  Chemist. 
Whitaker,  Thos.,  Newlay  Hall,  near  I.  eds,  Dyer, 
Whitaker,  Thorp,   Messrs.   1  .   Riplej   and  Sons,  Bradford, 

Yorks.  Dyer's  i Ihemist 
White,  A.   IV,  Avenue  House,  West   Drayton,  Middii 

t  Ihemical  Manufacturer. 
White  Arthur  1'..  SI,  Sunfaridgi    Road,  Bradford,  Yorks, 

Mannfacturing  Druggist 
White,   :<.   Newport   Manor  Hill.  Marple,  Cheshire,  • 

suiting  Brewer. 
Whit.-,  Henry,  i  ;.  Woodstock  Road,  Sheffield,  Manufacture 

i  "hemist. 
\Vh  .   Ptinjom- 

Pahang,  ■  e,  Chemist. 

White,  Jos.  Walwyn,  Springfield,  Farnworth,  nr.  Widnes, 

Iron  Merchant. 
White,  J.  Campbell      S     Overtonn,  Lord. 
White.  P.  T.,  t.  Saffron    Hill,  London,  E.C., 

Chemical  Manufacturer. 
White,  W.  Gilchrist,  P.O.,   Broadbottom,  near  Manchi 

co  Printer's  Chemist. 
White,  W.   II  .  The  Cottage,  Killingworth,  Newcastle-on- 

Tvue,  Chemical  Manufacturer. 
White!   Hiu.    I'..    Messrs.   While   Bros.    &    Co..    Box  45, 

Lowell.  Mass  ,  U.S.A     Leather  Manufacturer. 
Whitehead,  J.,  Roach  Place,  Rochdale,  Dyer. 
Whitehead.  Win.  T..  Mag  >g,  Prov.  Quebec,  Canada. 
Whitelaw,  T.  N.,  -:.  Sydney  Street,  Glasgow,  Soap  Manu- 
facturer. 
Whiteley,  R.  Lloyd,  jo.  Beeches  Road,  West   Bromwich, 

StalTordshire,  Chemical  Lecturer. 
Whiteside,  Jno.   L.,  51,   Cannon   Street,   Bolton -le-Moors, 

Chemical  lecturer. 
Whittaker.   ('.   J.,    Globe  Chemical    Works,   Church,  near 

::i-ri"n.  Chemical  Engineer, 
Whittaker,  Thos..  22,  Delaunaya  Koad,  Higher  Crumpsall, 

Manchester. 
Whittle,  Naylor,  Newton   Chemical    Works,   Hyde,   near 

Manchester.  Analytical  t'heniist. 
Whowell,    F..    t'arr    Bank,    Tottington,   Bury,  Lancashire, 

Bleacher. 
Wickens,  B.  Poster,  s:t.  Queen  Street.  Cheapside,  London, 
B.C.,  Secretary  and  Manager  (Wiekens,  Pease  &  Co., 
Liiii.T 
>    n.   W.   W  ,   Wiggin  Street.  Birmingham  Heath,  Bir- 
mingham, Nickel  Refiner. 

tnian.    C,    1,    Fenchurch     Avenue,    London,    F..C. 
Chemical  Merchant. 
Wilcox,   H..   Stanford-le-Hope,    Essex,   Explosives   Works 

Manager. 
Wilder,  1'.  L..  Villa  Nova  de  Lima.  Estado  de  Minas  Geraes, 

Bra.-il,  Assayer. 
Wiley.  M.  W.,  Billsdale  House,  York  Road.  West  Hartle- 
pool. Glue  Maker. 
Wilkie,  T.  M.,  Nobel  Co.'s  Works,   Stevenston,  Ayrshire, 

N.B.,  Explosives  Chemist. 
Wilkin,  Sir  Walter,    K.C.M.G.,    Appold   Street,   Finsbury, 

EC.  Yeast  Manufacturer. 
Wilkins,  Charles,  4u.  Church  Lane,  Hornsey  Old  Church, 
N  ,  Manufacturing  Perfumer. 

Vinson,  Dr.   Saml..  The   Grove  Co.,  Ld.,  Marsh   Gate 
Lane,  Stratford,  E.,  Analytical  Chemist. 
Wilkinson,  J.   B.,   Tong   Street,    Dudley  Hill,  Bradford, 

Yorks,  Chemical  Manufacturer. 
Will.  W.Watson,  1,  St  Agnes  Place,  Kennington  Park,  S.E., 

Professor  of  Organic  Chemistry. 
Willcox,  Benjamin,  47,  Lincoln's  Inn  Fields,  London,  W.C.. 
Patent  Agent. 


Willcox,  Oliver,  807,  Carroll  Street,  Brooklyn,  N.l  .,1    -  a 
I  echnical  <  hemist 

Willdigg,     A.      B.,      I  ntry,      Varnish 

Mak.  i . 

Williams,    I).,  156,  Chatham   Street,   Liverpool,  Technical 

Chemist. 
Williams,  David  I  .  Brynawen,  Hafod,  Swansea,  Chemist. 
Williams.    Geo.    i..  624,    South  24th   Street,    Philadelphia. 

Pa.,  U.S.A. ,  Analytical  Chemist. 
William-.    Henry  J.,    c  o    Davenport    and    Williams,  mi, 

Tremont    Street,    Boston,    Mass  .    I    S.A.,    Chemical 
Engineer. 
Williams,  Jno.  Taylor,  2,  Queen  Street,  Wellington,  Salop 

Brewer. 
Williams,    Percy    B.,  22,   Bisbam   Gardens.  Highgate,   N., 

Chemist. 
Williams,   Rowland,   Sunny  Lea,  Aldcliffc  Road,  Lancaster, 

Analytical  Chemist 
Williams,  R.  Greville,  Simpson  Hill  House,  Hoywood,  near 

Manchester,  Colour  Manufacturer. 
Williams,  Seward   W.,  S,   Brighton  Avenue,  East   Orange, 

N..1.,  U.S.A.,  Pharmaceutical  Laboratory  Manager. 
Williams,    Thos.,    -Marie   Rose   G.  M.   Co.,    Ltd.,    Box    271, 

Johannesburg,  s  A.K..  Assayet  and  Manager. 
Williams,  T.  Howell.     See  [dris,  T.  II.  W. 
Williams,  Prof.  W.  Carleton,  Firth  College,  and  2.3,  Broom- 
grove  Road,  Sheffield,  Professor  of  Chemistry. 
Williams,    W.   Collingwood,    GS,   Grove  Street,  Liverpool, 

Analytical  Chemist 
Williams,"  \y.    J  ,     635,     Market    Street,    Camden,    X.J., 

U.S.A.,  Analytical  Chemist 
Williams,    Win.    Lloyd,     Phtenix   Mills,     Dartford,    Kent, 

Chemist  and  Manager. 
Williamson,  J.  Alex.,     0  The  British  Explosives  Syndicate, 

Ld.,  Pitsea,  Essex,  Analytical  t  hemist. 
Williamson,      Robt.,    Low     Walker,    Newcastle-on-Tyne, 

Technical  Chemist. 
Wills,   Samuel  Day,  Castle  Green   Colour  Works,  Bristol, 

olour  and  Enamel  Manufacturer. 
Willson,    Thos.    L.,    45,    Broadway,    New   York,    U.S.A., 

Electrical  Engineer. 
Wilson,   A.   Poole.   National  Education  Offices,  Marlboro' 

Street,  Dublin,  Ireland,  Analytical  Chemist. 
Wilson,  Alf.,  c  o  Messrs.  J.  and  E.  Sturge,  18,  Wheeley's 

Lane,  Birmingham.  Manufacturing  Chemist. 
Wilson,  Anthony  "W.,  20,  Westcott    Street,  Hull,  Colour 

Works  Manager. 
Wilson,    Cecil    H.,    31,   Minua    Road,   Burngreave    Road, 

Sheffield,  Metallurgical  Chemist. 
Wilson,    C.     J.,     14.    Old     Queen     Street,    Westminster 

S.W. 
Wilson,  David,  jun.,  Carbeth,  Hillearn,  by  Glasgow. 
Wilson,  Frank,  The  Brewery-,    Castle   Street,  Long  Acre, 

London,  W.C.,  Brewer. 
Wilson,  G.  E.,  The  Chemical  Works.  Oldbury,  near  Bir- 
mingham, Chemical  Manufacturer. 
Wilson,  Jno.,  28,  Crosby  Road,  Romford  Road,  Stratford,  E., 

Technical  Chemist. 
Wilson.  Jno.,  The  Vines,  Oxford  Road,  Runcorn,  Chemical 

Engineer. 
Wilson,   J.  Arthur.  Yale   House,   Pierey,    Newchurch-in- 

Rossendale,  Assistant  Printworks  Manager. 
Wilson,  Jno.  Ed.,  Wyddrington,   Edgbaston,  Birmingham, 

Chemical  Manufacturer. 
Wilson,   J.  H.,  6,   Fenchurch   Buildings,   E.C.,   Chemical 

Manufacturer. 
Wilson,    R.     H.,    Egglescliffe,    Yarm-on-Tees,     Chemical 

Manufacturer. 
Wilson,    Wesley    Wm.,   Ardganagh,    Ballsbridge,    Dublin, 

Civil  Engineer. 
Wilson,  Dr.  W.  H.,  Presidency  College,  Madras,  Lecturer  on 

Physics. 
Wilson,    Wm.    Robt.,    110,   Long    Acre,    London,  W.C., 

Analytical  Chemist. 
Wilson,   W.   W.,  Greenan,     Strathblane,      near    Glasgow, 

Analytical  Chemist. 
Wilson,  Wm.,  Journals  to  Delhi,   India;  Subscription   c  o 

Clark,    Wilson,   &    Co.,    11,    Abchurch    Lane,    EC, 

Merchant. 
Wilton,  Geo.,  Tar  Works,  Beckton.E  ,  Tar  Distiller. 
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Wilton,  Jno.,    Clydesdale,    Norwich  Road,   Forest    Gate, 

Essex,  Candle  Manufacturer. 
Wilton,  Taos.,  Winsoi    Bouse,   Beckton,   E.,   Tar   Works 

Manager. 

Wins,  J.  1>..  'J'-',  William  St.,  New  York,  U.S.A.,  Merchant. 
Wingate,  Hamilton  M.,  c  o  Jas.  Wingate  and  Co.,   I,  North 

Court,  Eoyal  Exchange,  Glasgow,  Metallurgist. 
Wingfield,  T.  K.,  Nelson  Square,  Bolton,  Brewer. 
Wingham,    A.     L12,    Warwick     Street,     Pimlico,    S.W., 

Metallurgical  Chemist. 
Winser,  P.  J.,  Greendale,  Port  Sunlight,  near  Birkenhead, 

Soap  Works  Manager. 
Winsloe,   H.,   c/o  Tennants   &    Co.,  Clayton,  Manchester, 

Manufacturing  ( Ihemist. 
Winstanley,     Hy.,    Bayfield   Printing  Co.,  Hayfield,  near 

Stockport.  Calico  Printer. 
Winstone.   E.   II..    2.  Victoria   Mansions,   Victoria    Street, 

London,  S.W..  Ink  and  Paint  Manufacturer. 
Wirt/,  Dr.  Quirin,  28,  Great  Onnond  Street,  W.C.,  Con- 
sulting Chemist. 
Wishart,  jno.,  39,  St.   Vincent  Place,   Glasgow,  General 

Manager  (<  lakbank  Oil  Co.,  Lim.). 
Witt,  Dr.  Otto  N.  E.,  Lindeuallee  33,  Westend,  bei  Berlin, 

Professor  of  Chemistry. 
Witthaus,    Dr.  R.  A.,  303,  West  77th  Street,  New  York 

City,  U.S.A.,  Professor  of  Chemistry. 
Woltere'ck,  Dr.  H.  C,  35,  Wall   Street,   New  York  City, 

U.S.A.,  Consulting  Chemist. 
Wood,  Ebenezer,   Stephsnson   Street,  Canning   Town,  E., 

Manufacturing  Chemist. 
Wood,    Jos.    T.,    29,    Musters    Road,    West    Bridgeford, 

Nottingham,  Tanner. 
Wood,   Robt.   B.,  Dalquhurn  Works,   Renton,  N.B.,  Dye- 
works  Chemist. 
Wood,  Wm.,  1 28,  Chaussee  de  Turuhout,  Antwerp,  Belgium, 

Bleacher  and  Dyer. 
Wood,  W.   Copland,   Rossbead,    Alexandria,   Dumbarton, 

shire,  Turkev  Red  Dyer. 
Wood.  W.  11.,  3, 'New  Road,  Halifax,  Yorks,  Chemist. 
Woodcock,  R.  ('.,  American  and  Continental  Sanitas  Co., 

636-642,    West   55th     Street,     New    York,    U.S.A., 

Technical  Chemist. 
Woodham,    Kingston  G.,  5,  Lethbridge  Road,  Southport, 

Oilworks  Manager. 
Woodhead,  .las.,  Inglewood,  Slaithwaite,  near  Huddersfield, 

Tar  Distiller. 
Woodman,  Dr.  Durand.  80,  Beaver  Street,  and  127,  Pearl 

Street,  New  Y'ork,  U.S.A.,  Analytical  Chemist. 
Woodward,  Jas.,   1 4  I.  nsborne  Road,  Forest   Gate,  Essex, 

( lovernment  Analyst. 
Woodward,  Vf.  C,  Biddulpb  Valley  Coal  and  Iron  Works, 

Stoke-on-Trent,  Ironma-tcr. 
Wooffindile,   Chas.   S.,   c/o   Silver   Spring   Bleaching   and 

Dyeing   Co.,    Providence,    R.I.,     U.S.A.,      Dyeworks 

Man 
Woolf,   Julian,   1,   Marlborough  Place,  St.  John's   Wood, 

N.W.,  Manufacturer. 
Woolf,    Mortimer,    Messrs.   Yeatman    and    Co.,   Denmark 

Street,  E.;  and  (Journals),  16,  Greville  Place,  London, 

N.W.,    Vinegar   Brewer    and  Manufacturer   of   Food 

Prod 
Woollcombe,  Dr.  Robert  Lloyd,  14,  Waterloo  Road,  Dublin, 

Barrister-at-Law. 
Woollev.i..  S.,A  ictoria  Bridge, Manchester, Pharmaceutical 

mist. 
Woolworth,  J.  G.,  298,  Fountain   Street,  Providence,  R.I., 

i    S.A.,  (  onsnlting  I  In  mist. 
-    Enill,  Elabouga,  Govt,  of  Viatka,  Russia,  Technical 

Chi 

1,  11.,   Crimsworth,   Whalley   Range,    Manchester, 

Dyer. 
Worst,  v.  P.  .1.  Rodney  Lodge,  Clifton,  Bristol,  CI 

Manufacturer. 


Worth,  F.   G.,  63,    Queen  Victoria  Street,  London,  E.C., 

Managing  Director. 
Wotherspoon,  Peter,    2,    Suffolk  Street,    Jarrow-on-Tyne, 

( Ihemist. 
Wrampelmeier,  T.J.,  120,  Lvon  Street,  San  Francisco,  Cal., 

US.  A.,  Chemist. 
Wray,  O.  J.  P.,  17,  Old  Dover  Road,  Blackheatb,  Works 

Chemist  (.British  Alizarine  Co.,  Ld.). 
Wright,  Arthur  C  ,  Royal  Institution  Chemical  Laboratory, 

Bond  Street,  Hull!  Chemist. 
Wright,   Jos.,    19,   Arboretum    Street,   Nottingham,   Lace 

Dresser. 
Wright,  L.  T.,  1,  Victoria  Street,  Westminster,  S.W.,  Gag 

Engineer. 
YVright,  Sidney  B.,  Lanearfe,  Albemarle  Road,  Beckenham, 

Kent,  Analytical  Chemist. 
Wulffing,    Dr.    Charles,   District    Chemical  Works,   North 

Woolwich,  E.,  Technical  Chemist. 
Wyatt,  Dr.  Francis,  12,  Old  Slip,  New  York,  U.S.A.,  Con- 
sulting Chemist. 
Wyckoff,  Geo.  H.,  c'o  Curtice  Bros.  Co.,  Rochester,  N.Yr., 

U.S.A..  Chemist. 
Wyld,  J.,   Neehells  Park  Chemical   Works,  Birmingham, 

Chemical  Works  Manager. 
Wylde,   J.   R.,   Hill    House,   Wavertree,   near   Liverpool, 

Analytical  Chemist. 


Yates,    F.,    64,    Park    Street,   Soutliwark,   London,  S.E., 

Chemical  Manufacturer. 
Yates,    R.,  64,    Park    Street,   Southwark,    London,    S.E., 

Chemical  Manufacturer. 
Yocum,  Dr.  Jno.  H.,  28,  Ferry  Street,  New  York,  U.S.A., 

(.'hemist. 
Yoshida,  Hikorokuro,  Imperial  University,  Hongo,  Tokyo, 

Japan,  Professor  of  Chemistry. 
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Chairman:  R.  AI< 
Vice-Chairman:  BoTCrton  Redwood. 


B.  Blount. 

C.  F.  Cross. 
W.  J.  Pibdin. 
R.  J.  Friswell. 
S.  Hull. 

IV  11   ward. 
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F.  G.  Adair  Roberta. 
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Hon.  Local  Secretary : 
John  Heron,  110,  Fenehurch  Street,  F..C. 


Meeting  held  on  Monday,  January  I8tt,  189". 


DR.    R.    UESSBL    IN   TIIK   CHAIR. 


ON  THE  BBOMINE  ABSOBPTION  OF  FATS  AND 

"U.S.  GBAVIMETEICAXLY  AND 

THEEMOMETEICALLY. 


RY    OTTO    HEH.NEK. 


In  the  Journal  of  this  Society  for  December  1S96,  p.  S59, 
Dr.   Lewkowitsch   publishes  a    short   paper   on    the   gravi- 


SESSION  1990-07. 

-t:  — 
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Ur.J.H.Coste.    "Noteon  the  Analysis  of  Superphosphates." 
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metric  determination  of  the  bromine  value  of  fats,  and 
therein  attempts  to  disprove  the  accuracy  of  certain  results 
and  observations  on  this  subject  contained  in  papers  in 
myself  (Analyst,  March  1896,  p.  19),  and  by  myself  and 
Mitchell  (  Analyst,  July  1895,  p.  I  16). 

i  in  adding  bromine  to  unsaturated  fatty  compounds, 
suitably  diluted  with  a  Bolvent  like  chloroform  or  cat 
tetrachloride,  the  bromine  immediately  enters  into  additive 
combination  with  the  fat,  under  more  or  less  considerable 
evolution  of  heat.  Little  or  no  substitution  of  hydrogen, 
i-  a  rule,  taki  b  place,  at  least  not  under  the  conditions  laid 
down  in  the  first  of  the  two  papers  above  referred  to,  in 
which  it  was  sought  to  ascertain  whether  the  weigh)  of  the 
bromo-additiou  compound  formed  stood  in  any  definite 
relation  to  the  iodine  number  us  determined  by  Hubl's 
method,  while  in  the  second  paper,  by  myself  and  C.  A. 
Mitchell,  relations  are  looked  for,  ami  conclusively  shown 
to  exist,  between  the  iodine  Dumber  and  the  heat  evolved 
on  bromination. 

It  was  found  that  in  a  number  of  fats  the  percentage  of 

bromine  fixed  b*  them  was  in  molecular  proportion  to  the 
lliihl  number,  for  on  calculating  the  bromine  into  its 
equivalent  of  iodine,  figures  closely  approaching  ihe  lliihl 

numbers  were  obtained,  as  is  seen  from  the  following 
figures  : — 


Kind  of  Oil. 

Hiibl  Number. 

Bromine  Addition 

multiplied  by 
1-687. 

80-8 

80-a 

80-« 
85-7 

,;.v; 
•  ;:;■■_• 

60-1 
1JB-0 

31-0 

is'l 

80-7 

<;ri 
SV6 
<H-t 
61 M 

Butter-tat  

Tallow-fatty  acids 

47-8 

In  the  case  of  castor  oil  and  of  boiled  linseed  oil  no  close 
agreement  could  be  observed.  A  sample  of  the  former, 
with  a  Iliil.l  number  of  831 0  showed  only  69- 5  gravimetri- 
cally,  and  one  of  boiled  linseed  oil  (Hubl  13:!'o)  cave 
159-5. 

Dr.  Lewkowitsch's  numbers,  as  given  on  page  8.i9  of  the 
Journal  do  not  agree  with  the  above.  I  do  not  propose  to 
examine  them  all  in  detail,  but  I  will  show,  in  the  case  of 
linseed  oil,  that  Dr.  Lewkowitsch  is  wrong. 

Linseed  oil  has  an  iodine  absorption  of  from  154  to  190, 
the  great  variation  being  largely  due  to  modifications  in  the 
method  of  determination  adopted  by  different  workers. 
Unless  the  excess  of  iodine  used  is  very  large  and  the  time 
of  its  action  very  prolonged,  the  iodine  number  is  found  too 
low. 

Dr.  Lewkowitsch  finds  two  samples  of  linseed  oil  to 
combine  with  18*68  and  10-4  per  cent,  of  bromine,  gravi- 
metrically  determined,  corresponding  to  an  iodine  absorption 
of  29-65  and  16  j  respectively. 

Now.  by  adding  to  linseed  oil,  or  to  the  fatty  acids 
obtained  from  linseed  oil,  dissolved  in  a  suitable  solvent, 
bromine  in  excess,  a  violent  reaction  ensues,  with  great 
evolution  of  heat.  A  little  hydrobroniic  acid  is  formed, 
showing  that  some  hydrogen  of  the  fatty  acid  has  been 
substituted,  and  at  the  same  time  an  insoluble  bromoconi- 
pound,  found  by  analysis  to  be  the  hexabromo-compound 
of  lhiolenic  acid,  separates.  From  the  mother  liquor  of  this 
large  amounts  of  tetrabromo-linolic  acid  can  readily  be 
obtained.  I  have,  together  with  C.  A.  Mitchell,  made 
many  determinations  of  the  insoluble  hexabromo-compound 
obtaiued,  and  find  that  the  weight  of  this  alone  invariably 
corresponds  to  more  than  the  total  bromine  absorption 
found  by  Lewkowitsch,  not  to  speak  of  the  other  bromo- 
compounds  at  the  same  time  abundantly  formed.  Apart 
from  this  the  strongest  corroborative  evidence  exists,  partly- 
contained  in  a  paper  published  by  Rowland  Williams 
(Analyst,  December  1S95,  p.  277),  who,  as  chemist  to  a 
very  large  firm  of  linoleum  manufacturers,  is   in  an  excep- 
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tionally  good  position  to  investigate  the  subject.    Williams's 
published  n-sults  are  as  follow  : 


Kind  of  Oil. 


Hubl 
Number. 


Bromine    Iodine  cor- 

myimetn-  responding 

call?  deter-  ,    groinm?. 

mined. 


RawlinseetK.il j  »' "-' 

191-9  120'7 

, 183-2  11-V1 

195-5  1W2 

191-6  1W6 

195-1  118-4 

linseed  oil,  thin J     17S-1  ni-3 

ies-0  U2-4 

"        si. .lit 99-6  6-D-6 

verv  stout.  98-9  59-9 


181-2 
191-5 
1SJ-7 
189-2 
189-8 
189-5 
17.;-.; 

17s- i 
104-1 
95-1 


That  is  to  say,  R.  Williams  finds  with  me  10  times 
more  bromine  absorbed  and  combined  with  linseed  oil  than 
does  Lewkowitsch.  Williams  states:  " Having  convinced 
myself  of  the  accuracy  of  the  gravimetric  method,  especially 
as" regards  raw  linseed  oil,  I  cau  confidently  recommend  it 
as  beioff  in  many  cases  more  convenient  and  more  reliable 
than  the  volumetric  iodine  estimation."  Since  December 
1895,  Williams  has  continued  to  work  on  the  subject  and 
has  embodied  his  results  in  a  letter  which  he  has  authorised 
me  to  bring  before  the  meeting.  I  quote  now  from  his 
letter  :  "  A  large  proportion  of  my  time  during  the  last 
five  years  has  been  occupied  in  the  analysis  of  linseed  oil, 
both  in  its  raw  state  and  also  boiled  ;  my  opportunities  in  this 
direction  having  been,  as  you  are  no  doubt  aware,  quite 
exceptional.  My  remarks  in  this  commun;cation  are 
intended  to  refer  entirely  to  raw  linseed  oil. 

" During  the  last  IS  months  or  so  I  have  made  about 
200  gravimetric  determinations  of  the  bromine  absorption 
of  linseed  oil,  using  essentially  the  method  described  by 
you  in  '  The  Analyst,'  Vol.  XX.,  p.  50.  With  rare  excep- 
tions the  figures  obtained  have  been  between  110  and  120 
per  cent.  The  average  of  2 !  successive  determinations,  just 
taken  from  my  notebook,  is  113- 1,  the  highest  being  122-5 
and  the  lowest  101-0.  Two  samples  which  I  examined 
this  week  gave  respectively  10  j  •  1  and  1 1 1  ;3.  The  average 
of  all  mv  figures,  since  I  began  to  use  this  process  is  112-2 
per  cent. 

"  I  have  on  two  occasions  obtained  very  low  results,  viz., 
71-5  and  02-2  per  cent,  respectively.  I  am  unable  to  offer 
a  satisfactory  explanation  of  the  abnormal  figures,  as 
pressure  of  other  work  prevented  my  investigating  the 
ma-ter  at  the  time,  but  I  have  no  reason  to  doubt  the 
genuine  character  of  these  particular  samples,  judging  from 
the  other  results  obtained  in  their  analysis.  However,  I 
think  the  results  of  more  than  200  determinations,  all  fairly 
concordant,  with  the  two  exceptions  just  mentioned,  should 
sufficient  to  convince  anyone  that  the  figures  (18-68 
and  10-4  respectively)  given  by  Dr.  l.>-wkowitsch  in  the 
Journal  of  the  Society.  Vol.  XV.,  p.  859,  are  erroneous  ;  that 
is,  if  they  refer  to  raw  linseed  oil. 

Here  I  may  leave  Dr.  Lewkowitsch,  in  order  that  I  may- 
refer   to  a   means  of  ascertaining  the  iodine  absorption  of 

— the  most   important   factor    in  the  analysis    of  "il 

with  sufficient  practical  accuracy,  with  the  minimum  ex- 
penditure of  labour  and  of  time.  After  I  had  shown  that 
in  the  cast  of  mOBl  fats,  at  least,  a  definite  ratio  existed 
between  the  Hubl  number  and  the  gravimetric-ally  ascer- 
tained bromine  absorption,  I  investigated,  together  with 
(  .  A.  Mitchell,  the  relation  between  the  heat  evolved  on 
tiromination  and  the  Hubl  number. 

On  dissolving  1  grm.  of  the  fat  or  oil  to  be  examined  in 
10  c.c.  of  chloroform,  either  in  a  test  tube  parked  with 
cotton-wool  in  a  beaker  to  prevent  loss  of  heat,  or,  better, 
in  a  vacuum  jacketed  Dewar  tube,  and  on  adding  a  more 
than  sufficient  amount  (1  c.c.)  of  bromine  to  combine  with 
the  oil,  a  distinct  rise  of  temperature  is  observed.  This 
rise  of  temperature  is  very  small  with  cocoanut  oil,  which 
has  the  lowest  iodine  absorption  of  natural  fats,  and  very 
high  with  linseed  oil,  which  has  the  highest  iodine  absorp- 
tion. It  was  soon  found  that  a  very  definite  relation 
existed  between  the  rise  of  temperature  and  the  iodine 
absorption.     Under  the  conditions  described  and  with  the 


tubes  used  by  us,  the  rise  of  lr  C.  corresponds  to  5 -5  per 
cent,  of  iodine  absorbed  from  Hubl  solution.  This  is  seen 
from  the  following  table,  reproduced  from  the  "  Analyst  "  : — 


Oil  or  Fat. 


Rise  of 

Tempera-  Hubl 

tare  with  -,. 

Bromine.  F*ure- 


Calculated 

I.  No. 


1.  Lard 

2. 

3.  , 

4 

5.      , 

C 

7.        

!> 

1" 

11.  Lard,  4-  in  percent,  cotton  oil 

12.  Lard  fatty  acids 

13 

)i.  Mutton  fat  (kidney) 

13.  „  (flare) 

Ifi.  Butter 

17 

18.        ..    (fatty  acids) 

1:'.  Almond  oil 

20.  Olive  oil 

21.  Maize  oil 

22.  Cotton  oil 

23.  Castor  oil 

21.  Linseed  oil 

25 

26.  Rape  oil 

2? 

28.  I  "1-liver  oil 

2:'.  OU  sent  as  olive  oil 

30.  „  „  „       

31.  „  „  „       


10-6 

1M-4 

57  13 

11-2 

63-11 

11-2 

61'49 

11-8 

54*69 

11-8 

63-96 

10-2 

57-15 

10-4 

57-80 

9-0 

50-88 

11-0 

.-s-st 

U-6 

64-13 

10-4 

59*60 

ll'O 

59-16 

8-1 

44*48 

7-6 

3!'- 70 

6-6 

37-07 

7-" 

38  .;o 

6-a 

36-50 

17-8 

96'64 

15-0 

80-76 

21-5 

122-00 

19-4 

1117-13 

1511 

No -77 

S0-4 

160-70 

31-3 

154*90 

18-4 

88-33    j 

17-6 

77-20    1 

28'0 

14f03 

190 

108-50 

19-2 

105-70 

IS -9 

105-70 

68-3 

57-2 

61-6 
61*6 
64-9 
64*9 
56-1 
57-2 
49-5 
60-6 
63-8 
57-2 
60-5 
44-5 
11-8 
36-3 
3S-5 
34-1 
96-68 
82-5 
118-2 
n»;-7 

82'5 
167*2 
172-u 
101-2 

96-8 
140-0 
104-5 
105-6 
103-9 


It  is  obvious  that  if  there  were  no  definite  relation  between 
the  amount  of  bromine  entering  into  combination  with  the 
fat,  in  other  words,  between  the  weight  of  brominated  fat 
obtainable  and  the  degree  of  non-saturation,  otherwise  the 
Hubl  number,  nothing  like  regularity  as  shown  to  e*ist  by 
the  above  table  could  have  been  observed.  I  may  say, 
that  since  the  publication  by  Mitchell  and  myself  of 
the  above  numbers,  I  have  employed  the  method  almost 
daily  in  my  laboratory,  mainly  upon  edible  fats,  and  have 
checked  on  very  many  occasions  the  numbers  obtained  by 
the  Hubl  method,  never  finding  a  greater  difference  than 
3  to  4  per  cent.,  calculated  as  iodine.  I  have  thus  made 
some  hundreds  of  determinations,  and  am  quite  satisfied 
with  the  results.  I  ceed  not  trouble  to  insert  them,  as 
they  wholly  confirm  those  contained  in  the  table.  Wilson 
(Chem.  News,  Feb.  21,  1896,  p.  37)  corroborates  and  Dr. 
H.  Wiley  (Journal  of  the  American  Chem.  Society,  April 
1896,  p.  378),  after  thoroughly  investigating  the  matter, 
testifies  to  the  value  of  the  method  in  analytical  operations. 
At  the  same  time  Wiley  makes  a  slight  modification  in  a 
proper  direction,  by  using  instead  of  pure  bromine  a  solu- 
tion of  bromine  in  chloroform. 

I  use  the  method  solely  as  a  sorting  test,  while  for  all 
important  purposes  I  have  made  it  a  rule  to  determine  the 
Hubl  number  also  in  the  .orthodox  manner.  The  latter  is 
the  standard  method,  by  which  all  modifications  having 
the  same  object  in  view  must  be  judged,  and  I  heartily 
agree  with  Dr.  Lewkowitsch  that  modifications  of  a  stan- 
dard method  should  not  be  lightiy  introduced.  But  when 
the  many  difficulties  besetting  the  Hfibl  method  are  taken 
into  consideration,  it  will  be  conceded  that  a  mode  of  work- 
ing which  takes  less  than  as  many  minutes  as  the  Hubl 
method  takes  hours,  and  for  practical  purposes,  in  many- 
cases  at  least,  gives  as  good  results,  has  some  justification 
for  its  existence.  As  Dr.  Lewkowitsch  was  cognisant  of 
the  thermometric  method  (by  his  reference  to  it  in  his 
paper),  yet  involved  it  in  his  most  unfavourable  criticism  of 
the  gravimetric  study  which  led  up  to  it,  I  need  not 
apologise  for  having  referred  to  a  method  already  brought 
before  another  professional  audience  and  which  I  know  to 
have  been  tested  and  adopted  by  a  number  of  my  profes- 
sional brethren. 

Discission. 

Dr.  J.  Lewkowitsch  eaid  that  his  remarks  on  the 
iodine  method  did  not  refer  at  all  to  Mr.  Hehner.     Indeed. 
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ha  ».i^  glad  to  congratulate  Mr.  Hehner  ou  the  facl  that  he 
nai  one  of  the  fen  chemists  who  did  doI  oome  under  the 

tare  of  rushing  into  print  with  a  triilim:  i lificatioo 

oftheiodine  metliod.     Mr.  Hehner's  criticism  of  his  pa 
was  unfortunately  mixed  an  with  matter  which  was  beyoi  d 
its  Beopo.     For   instance,  he   Bpoke  aboul    the  heat    test, 
nheieta   he  (the  sneaker)  bad  not  Baid  a  word  ubout  it  or 
anything  else  touched  on  in  Mr.  Hehner's   further  papei 
Mr.  Hehner  had  in  his  later  paper  made  the  positive  stati 
ment   that    the   action   of   bromine   on    unsaturated   fatty 
substances    is   complete   and    quantitative.      Against   this 
statement  he  had   put  a  series  of  figures,  some  of   which 
•greed  with  Mr.  Hehner's  and  some  of  which  widely  dis- 
ogrecd.    He  held  that  his  figures  contradicted  in  the  most 
positive  manner  the  usefulness  of  the  gravimetric  bromine 
process    as  a   general    process.       Referring    to   his    own 

riments  he  admitted  that  in  the  case  of  ti-h  and  linsei  d 
■  ■its  they  had  been  purposely  pushed  to  the  extreme  in  order 
to  show  thai  then'  was  no  knowing  when  to  Btop  drying  at 

C.  They  had  been  carried  out  by  three  assistants  who 
had  had  considerable  experience  in  such  work.  With  tlu< 
method,  however,  they  were  helpless  in  the  case  of  the  las: 

oils  and  could  no:  determine  when  the  decrease  ended. 
It  it  were  desired  to  uphold  this  method  as  reliable,  whilst 
hi-  own  experiments  showed  figures  which  did  not  agree 
with  the  author's,  surely  the  only  way  out  of  the  difficulty 
was  a  new  serio-  of  experiments  and  figures.  What  he 
would  have  expected,  would  be  a  nnmber  of  oleic  acid 
figures  agreeing  with   the  llubl  method    or  some  further 

B  as  to  hon  to  work  the  method  which  seemed  simple 

enough,  but  they  had  had  nothing  of  the  sort.     He  was  not 

concerned  to  show  why  he  agreed  with  Mr.  Hehner  in  some 

I!-      se  was  that  he  totally  disagreed  in  others.     He 

1    have  gone    further,  hut  thought  that    he  had  doue 
enough  to  show  that  the  method  was  not  a  workable  one. 
Mr.  C.  A.  Mitchell  said  that  it  was  difficult  to  find  a 

on  for  Dr.  Lewkowitsch  having  obtained  such  good 
results  with  certain  oils,  whilst  with  others  not  even  an 
approximate  agreement  had  been  obtained.  One  might 
have  expected  this  in  the  case  of  linseed  oil,  which  cou- 
i  a  large  proportion  of  linolonie  acid,  but  it  was  strange 
that  the  fatty  acids  from  soap,  which  would  certainly  not 
contain  much  of  the  more  unsaturated  fatty  acids  should 
not  have  given  more  satisfactory  figures.  With  regard  to 
linseed  oil,  the  long  experience  of  Mr.  Williams  seemed 
rery  conclusive.  Moreovcr.be  (.Mr.  Mitchell)  had  recently 
made  some  determinations  on  linolenic  acid  prepared  from 
lioseed  oil.  Hy  the  Hiibl  process,  this  gave  an  iodine 
number  of  241,  as  compared  with  235*8  by  the  gravimetric 
process,  ar,d  it  was  noteworthy  in  the  case  of  the  latter  that 
the  bromine  compounds  at  the  last  began  to  gain  in  weight 
instead  of  losing,  lie  considered  that  granting  that  Dr. 
Lewkowitsch's  experiments  were  correct,  his  conclusions 
ought  to  have  been  stated  in  a  more  modified  form,  and 
that   every  chemist   who  examined   all  the   evidence  would 

e  to  the  conclusion  that  the  bromine  absorption  as 
determined  in  some  cases  by  the  gravimetric  method  and 
in  others  by  the  bromine  heat  value  should  go  hand-in-hand 
with  the  Hiibl  method,  though  not  attempting  to  displace 
it. 

Mr.  Cvssn.  deprecated  any  public  discussion  of  the 
differences  between  two  analysts  of  such  high  reputation  as 
Mr.  Hehner  and  Dr.  Lewkowitsch.  The  results  adduced  by 
these  two  gentlemen  were  so  widely  different  that  experi- 
mental errors  could  not  possibly  he  suggested  as  the  cause. 
There  was  no  doubt  some  fundamental  difference  in  the 
method  of  working,  aDd  he  felt  sure  that  hy  private  corre- 
spondence or  discussion  between  themselves  the  true  reason 
could  be  discovered  and  the  matter  dealt  with  satisfactorily. 
It  was  impossible  that  either  of  them  could  be  so  completely 
wrong  as  each  seemed  to  suppose  the  other  to  be  at  the 
present  moment.  His  own  experience  led  him  to  the  con- 
clusion that  Mr.  Hehner's  results  correctly  represented  what 
took  place  on  the  application  of  the  process,  as  he  uuder- 
Stood  it. 

Mr.  Hehner,  in  reply,  said  that  he  had  no  wish  to  add 
to  arguments  which  had  been  brought  before  the  meeting. 
Facts  would  speak  for  themselves.  He  had  before  the 
meeting,  large  samples  of  the  bodies  actually  formed  in  the 


experiments  to  which  be  bad  referred,  and  he  fell  Bure  th  it 
if  l)r.  Lewkowitsch  would  repeat  bis  experiments  he  would 

find  results  which  would  agree  with  his  own. 


Meetiny  held  ">i  Monday,  February  1st,  1897 
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o/.il.NK,  ITS  COMMERCIAL  PRODUCTION   AND 
APPLICATIONS. 

in     E.    ANDKKOL1, 

K  a  paper  read  before  the  Academic  des  Sciences,  Eremy 
aud  Hecquerel  had  confirmed  Marignac  and  De  la  Rive  in 
stating  that  ozone  wa-  oxygen  condensed  by  electrification. 
Andrews,  in  a  paper  read  before  the  Royal  Society  iii 
185C,  held  thai  Ozone  was  -imply  au  allotropic  modification 
of  oxygen.  Soon  afterwards  Andrews  and  Tail  published 
ibe  results  of  researches  on  the  density  of  ozone,  and  stated 
that  only  a  minute  percentage  ol  oxygen  could  be  con- 
verted into  this  substance,  that  electrolysis  yielded  le.-s 
ozone  than  could  be  produced  by  electric  machines,  and  that 
the  sparks  of  an  induction  coil,  even  with  the  aid  of  two 
Leyden  jars,  gave  only  insignificant  results.  After  Andrews 
came  Urodie,  whose  paper  on  this  subject  will  never  be 
fi  rgotten  in  the  history  of  ozone.  The  physicists  and 
chemists  of  that  day  used  minute  apparatus,  which  yielded 
a  very  small  quantity  of  ozone,  (The  tube  made  by  L)>  la 
Hive  had  a  diameter  of  one  line.)  I  hi  i he  work  done  by 
these  instruments  however,  were  laid  down  the  rules  and 
principles  which  guide  us  to-day  in  producing,  no  longer 
milligrammes,  but  kilogs.  of  ozone,  in  powerful  generators. 

In  round  figures.  1  kilo,  of  ozone  is  the  theoretical 
quantity  formed  by  the  expenditure  of  one  electrical  horse- 
power-hour, but  there  is  a  wide  slip  between  theory  and 
practice.  We  have  never  yet  obtained  more  than  50  gnu-. 
per  electrical  horse-power-hour,  and  we  know  of  no  appar- 
atus which  will  give  in  continuous  work  :i  j  grms.  per  horse- 
power-hour. This,  of  course,  ref'cis  to  large  ozone 
generators  ;  and  not  to  the  small  laboratory  apparatus  in 
which  a  high  percentage  of  ozone  is  produced,  aud  through 
which  pure  oxygen  is  sent  after  having  been  dried  ami 
brought  down  to  a  low  temperature.  The  qualities  of  a  good 
ozoniser  are  durability,  easy  construction,  and  efficiency,  I 
will  now  give  a  brief  sketch  of  what  had  already  been  done. 
The  Siemens  ozoniser  consisted  of  a  glass  tube  lined  with  a 
metal  foil  and  inserted  in  a  larger  glass  tube  coated  with  metal 
on  the  outside.  The  ozone  was  formed  in  the  annular  space. 
About  in  years  later,  Ladd  constructed  an  ozone  generator 
which  consi>ted  of  parallel  sheets  of  glass  covered  with  tin 
and  alternately  connected  to  the  two  poles  of  high  electric 
tension  generators.  Numerous  imitations  of  these  two  types 
have  been  and  are  still  made,  but  without  much  success. 

The  most  formidable  obstacle  to  be  surmounted  in 
producing  large  quantities  of  ozone  is  the  heat  of  the 
discharges  which  destroys  ozone.  When  the  temperature 
rises,  the  glass  which  separates  the  metallic  electrodes  loses 
its  dielectric  proportion  and  gradually  becomes  a  conductor. 
Current  soon  passes  through  the  glass,  which  cracks ;  and 
the  apparatus  ceases  to  work.  It  is  all  very  well  to  produce 
ozone  between  glass  surfaces,  which  being  inoxidisablc 
absorb  no  ozone,  but  the  interposition  of  two  dielectrics 
between  two  electrodes  tends  to  reduce  the  yield  of  ozone, 
and  it  is  really  more  advantageous  to  use  a  metallic  electrode 
between  dielectrics  separating  it  from  other  metallic 
electrodes  placed  on  either  side.  In  this  manner  only  and 
subject  to  certain  conditions  which  I  will  enumerate  can  the 
minimum  amount  of  heat  and  the  maximum  amount  of 
ozone  be  obtained.  I  was  the  first  to  construct,  five  or 
six  years  ago,  an  ozoniser,  where  between  two  dielectrics 
and  apart  from  them  was  a  metallic  plate.  This  new 
departure  constitutes  what  I  call  the  open  ozoniser.  The 
oxidation  of  the  metallic  plates  by  the  ozone  is  after  all 
very  slight,  and  by  special  means  can  easily  be  prevented  ; 
and,  if,  by  neglecting  the  prescriptions  of  servile  practice, 
a  yield  of  twice  the  amount  usually  produced  is  obtained, 
who  would  complain  of  the  little  harm  which  possibly  is 
done  by  this  oxidation  ? 


so 
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Dr.  Houzeau,  so  for  back  as  1ST  1.  held  thai  the  quantity 
of  ozone  resulting  from  the  free  passage  of  air  between  two 
.  metallic  electrodes  is  greater  than  when  the  air  passes 
round  similar  electrodes  enclosed  orsealed  within  glass,  i.e., 
when  the  air  does  not  pass  freely,  ami  is  in  direct  contact 
with  the  metallic  electrodes.  In  the  constructionof  a  good 
ozoniser  it  is  therefore  quite  unnecessary  to  electrify  the  air 
between  glass  surfaces,  and  to  prevent  it  from  coming  in 
contact  with  any  metal.  It  is  not  by  modifying  haphazard 
the  .-hape  and  dimensions  of  an  ozoniser  that  its  power 
is  increased;  on  the  contrary,  everything  should  be  cal- 
culated and  have  a  raison  cTStre.  Xo  revival  of  what  has 
be  en  done  up  to  now  and  was  not  good  20  or  30  years  ago 
ean  he  so  in  1897. 

The  greatest  obstacle  to  overcome,  I  already  told  it,  is 
the  heat,  which  renders  impossible  the  continuous  generation 
of  ozone.  The  electric  silent  discharge,  notwithstanding 
its  inoffensive  appearance,  cause?  a  considerable  rise  of 
temperature,  and  it  is  easily  conceivable  that  its  luminous 
waves  being  continually  emitted  from  the  electrodes  on  to 
ice  will  eventually  yield  disastrous  results  and 
reduce  the  yield  of  ozone  to  a  minimum.  To  get  over  this 
difficulty  the  air  to  he  ozonised  must  he  left  as  little  as 
possible  in  contact  with  the  electrified  surfaces,  or  with  the 
points  of  the  electrodes.  The  larger  the  electrodes  the 
less  satisfactory  the  ozonisation  will  he,  because  the  longer 
the  passage  between  electrodes  coated,  so  to  speak,  with  a 
layer  of  flame,  the  higher  will  be  the  temperature  of  the 
gas.  This  means  that  to  work  under  the  most  advan- 
tageous circumstances,  the  distance  to  be  traversed  by  the 
gas  to  be  electrified  must  be  extremely  small.  If  this  con- 
dition is  not  realised,  and  the  ozonised  gas  is  not  very 
rapidly  drawn  from  the  electrifying  surfaces,  no  quantity 
of  ozone  greater  than  12  to  15  grms.  per  electric  horse- 
power-hour will  be  available.  If  the  air  is  driven  through 
the  ozoniser  at  a  convenient  velocity  between  the  ozonising 
surfaces,  and  its  contact  with  these  surfaces  is  extremely 
short,  a  comparatively  large  amount  of  ozone  will  be 
obtained,  even  after  abstracting  from  it  the  citrous  com- 
pounds, which  increase  as  the  contact  of  the  air  with  the 
electrodes  is  prolonged. 

My  ozoniscrs  give  30,  40,  and  48  grms.  of  ozone  at  the 
utmost  per  horse-power-hour.  Is  not  this  very  little?  It 
seems  to  render  its  use  prohibitive ;  but  when  Dr.  Frolich 
of  Messrs.  Siemens  and  Halske,  was  taxed  with  not  pro- 
ducing more  than  "20  grms.,  his  reply  was  that  20  grms. 
produced  by  one  horse-power-hour  "  will  bleach  110  lb.  of 
linen  as  well  as  grass  bleaching  during  three  days.  It 
will  in  presence  of  chlorine  bleach  and  refine  88  lb.  of 
potato  starch  to  such  a  degree  that  the  colour  becomes 
a  clear  white,  and  the  bad  odour  and  tastes  are  removed; 
if  this  is  roasted  and  ozonisation  continued,  a  product 
resembling  gum  arabic  is  obtained,  20  grms.  of  ozone 
being  sufficient  for  66  lb.  of  this  product ;  the  same  quantity 
will  ozonise  a  room  containing  8,000  cubic  metres  in  such 
a  way  that  healthy  persons  can  just  endure  it." 

Do  not  suppose  that  we  exaggerate  the  value  of  our 
work  in  speaking  of  our  improvements  in  the  construction 
of  ozouisers.  No  progress,  as  a  matter  of  fact,  would  have 
been  realised  if  we  had  not  had  at  our  disposal  powerful 
dwramos  aud  high  tension  transformers,  which  the  first 
workers  on  ozone  never  knew.  There  is  nothing  extra- 
ordinary  to-day  in  loading  a  5  cr  6  Kilowatt  alternator 
with  several  10,000  volt  transformers.  It  is  only  fair  to 
acknowledge  the  services  rendered  by  those  electricians 
who  have  facilitated  the  development  of  ozoue-makin". 

v|»  aking  of  alternators  and  transformers,  these  essential 
factors  of  ozone  production,  is  it  not  very  remarkable  that 
the  first  alternate  current  dynamo  combined  with  an 
induction  coil  (a  real  Btcp-up  transformer)  was  used  by 
Dr.  W.  Spotliswoode  in  1875,  before  transformers  were 
invented,  and  that  he  used  them  for  the  production  of 
ozone ': 

Listen  to  tl.i-  1  uract  from  the"  Philosophical  Magazine  " 
(1875,  p.  380)  :  "I  have  lately  tried,"  >a\s  he,  "  a  mode 
of  exciting  an  induction  coil  which  I  have  not  seen  else- 
where described,  and  which  appears  to  promise  valuable 
result-.  It  consists  in  connecting  the  primary  circuit 
directly  with   a  dynamo  giving  alternate  currents.     I  have 


used  one  of  M.  de  Meritens'  excellent  machines,  driven 
by  a  :\\  horse-power  Otto  silent  gas  engine.  The  speed  of 
dynamo  so  driven  is  1,300  revolutions  per  minute.  The 
advantages  of  the  method  are  :  — 

"  1.  That,  .is  the  machine  effects  its  own  make  and  break, 
both  the  contact  breaker  aud  the  condenser  of  the  induction 
coil  ean  be  dispensed  with. 

•'  2.  That  the  breaking  of  the  primary,  and  consequently 
the  delivery  of  the  secondary  currents  is  perfectly  regular. 

'■  3.  That  the  quantity  cf  the  currents  iu  the  secondary  is. 
very  great. 

•■  With  a  20-in.  coil  by  Apps,  1  have  obtained  a  spark 
about  7  ins.  in  length  of  the  full  thickness  of  an  ordinary 
cedar  pencil.  But,  for  a  spark  of  thickness,  comparable  at 
least  with  this,  and  of  2  ins.  length,  an  ordinary  4-in.  coil  is 
sufficient." 

Du  Moncel  was  the  first  to  demonstrate  that  very  curious 
property  of  the  induetioir  spark  of  passing  through  gla-s 
without  breaking  it,  and  also  producing  ozone.  This 
phenomenon,  he  said,  is  the  consequence  of  the  fact  that 
under  the  influence  of  condensation  the  molecules  of  t!ie> 
insulating  substance  interposed  are  polarized  like  liquid 
molecules  in  electrolysis;  so  that  they  all  contribute  to 
condense  the  discharge  from  surface  to  surface  ou  the  sheet 
of  glass.  This  electrification  is  complicated  by  momentary- 
absorption  of  part  of  the  charge,  absorption  which  varies 
with  the  electrostatic  capacity  of  the  dielectric. 

Books,  30  years  ago,  tell  us  that  the  electric  effluvium  is 
a  luminous  discharge,  which  spreads  iu  an  infinite  number 
of  small  discharges  over  a  large  surface,  and  produces 
neither  heating  nor  disintegrating  mechanical  action.  This 
definition  is  excellent  and  very  accurate  except  as  regards- 
heat.  The  electric  effluvium  or  silent  discharge  is  charac- 
terised by  a  dissemination  of  sparks,  feeble  light,  and  small 
amount  of  heat  produced.  But  when  it  acts  on  a  gas 
between  two  electrodes,  there  is  a  strong  evolution  of  hear, 
which  hinders  and  finally  stops  the  production  of  ozone. 
The  difference  between  the  silent  and  the  disruptive  dis- 
charge is  that  the  latter  is  longer  in  duration  and  causes 
heating  in  the  gaseous  matter  through  which  it  passes,  thus 
preventing  formation  of  condensed  products.  The  silent 
discharge  on  the  contrary,  which  is,  as  a  great  chemist 
remarked,  only  the  diffusion  of  the  ordinary  spark  in 
thousands  of  discharges  which  occur  from  molecule  to- 
molecule  in  the  electrified  gas,  crosses  a  much  smaller 
interval.  The  duration  of  each  isolated  discharge  is  much 
shorter  than  that  of  the  spark,  and  the  matter  acted  on  is 
less,  so  that  condensed  products  are  formed  and  are  with- 
drawn by  reason  of  the  extreme  brevity  of  the  discharge 
from  any  destructive  effect.  It  is  the  silent  discharge  and 
not  the  disruptive  discharge  which  is  utilised  for  the  pro- 
duction of  electrostatic  ozone. 

When  the  current  from  a  high  tension  transformer  passes 
between  two  parallel  metallic  plates,  apart  one  from  the 
other,  there  is  an  explosion,  a  violent  discharge  with  evolution 
of  uitrous  emanations,  but  there  is  hardly  any  ozone  produced 
unless  the  plates  are  at  such  a  distance  that  owing  to  the 
resistance  opposed  by  the  dielectric  properties  of  the 
ambient  air,  no  disruptive  discharge  is  possible.  For 
reasons  which  it  would  be  too  long  to  explaiu,  it  is  not 
desirable  to  try  to  produce  ozone  by  reducing  long  sparks 
and  making  them  smaller  and  smaller  until  they  resemble 
the  silent  discharge.  The  dielectric  properties  of  the  air  are 
variable,  and  I  have  preferably  adopted  the  old  and  simple 
contrivance  of  a  dielectric,  such  as  glass  or  porcelain,  which, 
after  all,  answers  very  well  my  purpose. 

A  short  description  of  this  apparatus  will  enable  you  to 
judge  if  I  have  constructed  an  ozoniser  which  can  work 
iu  a  continuous  manner  and  produce  ozone  on  a  com- 
paratively large  scale.  My  main  object  has  been  to  have 
a  large  electrifying  surface,  and  at  the  same  time  to  prevent 
the  rise  of  temperature  caused  by  the  electric  effluvia.  My 
electrodes  are  boxes  through  which  cold  air  or  a  cooliDg 
liquid  may  circulate.  One  set  of  electrodes  is  connected  to 
one  pole  of  a  high  tension  transformer,  the  other  is  con- 
nected to  the  other  pole,  aud  there  is  between  each  electrode 
a  glass  separator  or  dielectric.  The  electrodes  are  narrow 
and  long  ;  they  are  kept  at  a  proper  temperature  by  cold 
air  or  water ;  they  work   on  both    sides,  and   their  poiut- 
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bearing  surface  ia  very  large  and  active.    Bui  it  ii 
snffleienl  to  have  some  means  for  cooling  them,  the  i 
the  ah  it  in  oontaot   with    the  electrodes  and   with   the 
dielectric,  the  warmer  it  is  and  therefore  the  Bmallei 
quantity  of  osone  formofl.     To'obviate  this,  the  air  is  J 
from  beneath  I"  tween  the  electrodes,  through  the  si 
apertures  of  :i  false  bottom.    It-  velocitj  is  high;  thi 
traverses  .1  verj  short  electrifying  space,  and  almost 
.is  tin'  gas  lit  ia  removed  from  oontaot  with  the 

glow  of  the  silent  dJsehi 

Although  the  oxidation  of  metallic  electrodes  is  not  31 
dangerous   as  some  people  say,  mid  the  loss  of  ozone  in 
tlii-  respcot  is  therefore  slight,  we  none  the  less  Btudied 
hort   to  remove  or  at  least  diminish  considerably  the  poss 
bility  of  this  occurrence.     This  wo  attained  by  covt 
our  electrodes,   that    is   to   say,  our  point-bearing   a 
boxes,  with  :i  few  coatings  of  a  varnish,  which  resis 
much   higher  temperature  than  that  which  might   ii-1 
ordinary  ozonisers,  and  which  is  practically  inoxidisable. 

I  ran  employ  Hat  electrodes,  but  I  prefer  electrodi 
vidcil   with  numerous   points,   which   on   both  sides 
dielectric  separator,  I  set   to    work  points  against  point- 
points  against  flat  surfaces.     There  ia  more  to  lie -aid 
one  would  think  about  the  influence  and  role  of  points  ii 
the  production  of  ozone.    It  i-  obvious  thai  tl 
effluvia  will   flow   out  better  and    more  powerfully  from  a 
multitude  of   points   than   from   a   flat   plate,  on  which   I 
tension  is  uniform.     More  ozone   is  formed   on  angle 
points  than  in  condensers  with  Sat  surfaces:  or  in  plain 
tubes,  Stc.     It  is  at  the  top  of  a  cone  that  electric  density 

ralue ;  and  electricity  accumulates  then 
abundantly  when  the  point  is  very  -harp,  that,  in  spi' 

roperties,    the   ambient    air   is    electrified, 
repelled,  and  replaced  bj  a  fresh  amount  of  air,  which  is, 
in    its   turn,  electrified,  and   so   on.      Points    have    not, 
Franklin  thought,  power   to  attract  the  electric   fluid,  but 
they  have  the  property  of  liberating  and  discharging  with 
the  greatest  rapidity    the   electricity    with   which    they 
charged.     Each  square  foot  of  my  electrodes  bears  J6  rows   1 
6  double  poiuts.  and  in  my  ozonisers  of  12  boxes  the  I 
number  of  poiuts  is  53,760. 

While  studying  the  question  of  commercial  ozonie 
pursued  the  construction  of  small  apparatus  for  household   ' 
employment,  and  since  18'J1  I  had  made  various  models 
ozonisers.  which   worked  in   a   satisfactory   manner,  all  of 
which  were  what  I  call  open  ozonisers,  i.e.,  white   the  air   : 
circulates   freely   and  is   partially   transformed   into  ozone. 
But  ia    1S93,  having  noticed   the   feeble  luminosity  of  an   i 
incandescent  lamp  when  placed  in  contact  with  only  on 
the  terminals  of  the  secondary  circuit  of  an  induction  coil, 
it  struck  me  that  I  could  use  a  vacuum  glass  tube,  travel 
by    a   central    wire,  aud  surrounded  by  a  spiral  made  of 
serrated  wire.     I  put  the  central  wire  of  the  tube  in  contact   ' 
with  one  of  the  terminals  of  an  induction  coil,  and  the  outer 
spiral   with  the   other.      At    once    the  tube    filled  with   a 
beautiful  whitish  brightness.  and   simultaneously  the  violet 
glow  of  the  silent    discharge   formed  ozone  in  abundance 
between  the  surface  of  the  glass  tube  and  the  points  of  the   ' 
spiral.     N'o  glow,    no  ozone!  no   vacuum  in   the  tube.  : 
luminosity  !  and  if  the  poiuts  of  the  aluminium  discs  which 
I  substituted  round  the  vacuum  tube  for  the  tinned  steel   1 
spirals   are  too  near  the  glass,  the  amount    of  ozone  will   I 
be   much    less   than    when  a  -pace   of  about  a   millimetre 
separates   the  gla-s   from  the  points.     This  last   remark  is 
applicable  both  to  small  and  large  ozone  generators. 

Eminent  physicians,  well  known  in  England  and  abroad. 
have  prescribed  ozone  in  many  cases.  Ozonised  oxygen 
insufflated  on  wounds  produces  a  remarkably  beneficial 
action.  I  am  informed  that  an  ulcerous  wound,  which 
had  resisted  even  other  treatment  during  two  year-. 
began  to  heal  at  once,  and  the  wound  is  now  filling  with 
healthy  tissues.  In  rooms,  it  purifies  the  air.  Many  con- 
sumptive people  have  been  cured  by  inhalation  of  ozoni- 

n.  The  essential  point  is  not  to  administer  ozone  in 
extremis.  If  you  wish  to  see  some  examples  of  the  elEcacv  1 
of  these  ozone  inhalers,  I  may  refer  you  to  the  Lancet  of 
'Jth  May  1S96,  and  the  British  Medical  Journal  of  the  10th 
October  1^97,  where  two  doctors  tell  how  they  treated 
patients,  with  complete   success,  in  cases  of  anemia  and 


other  diseases,  -imply  bj  employment  of  the  ozom 
luminous  tube-, 
u  hen  an  ozooiser  gets  hot,  it  1-  not  sufficient  t  1 

few  moments  to  allow  it  to  ,1.  in  order  to  pr 

the  destruction  Ban 

fouud  that  once  started,  the  destruction  of  ozone  contii 
1  he  only  waj  is  to  waii  until  the  electrodes  are  quite 
It  is  to  the  unknown  temperature  of  the  electric  effl 
that  the  instantaneous   decomposition   of  ozone   must 
ittributed.  and  if   to  this  unknown  temperature  we  add  that 
of  the  exothermic  decomposition  of  ozone  back  intooxj 
it   i-  easy  to  realise   the  importance  of   designing 
2  inerators,  which  will  not  heat,  or  will  not  heat  much. 

It     result-     from    Clerk     Maxwell's     researches    on    the 
manner    in   which    temperatures    are    distributed    among 

1-  molecules  thai  ozonised  1  tygen,  even  at  ordii 
temperatures,  returns  to  the  state  of  oxygen,  because 
are  always  some  molecules  which  are  at  a  higher  tempi 
t  Lire  than  others,  and   these  determine  the  common,  em. 

issociation.     The  lower   the    temperature,  the   greater   the 
probability  that   ozone  will   not  be  destroyed.     In  the 
more  ozone  is  produced  than  at  ordinary  tempcratur.  - 
medium  temperatures  ozone  is  decomposed,  and  at  250   C. 
-  existence  is  impossible;  but  what  we  are  in  ignorance  of, 
although  we    might    know  the   temperature    of  the    ^'a- 
mass  in  an  ozomser,  is  the  temperature  to  which  oxygen  i- 
raised  by  electrification  when  it  is  aHotropically  transformed. 
The  methods  of  titration  of  ozone  arc  the  same  to-day  as 
30  years   ago,    and   nowhere   in    any   treatise   of  analytical 
chemistry  will  you  be  able  to   rind  a  mode  of  quautit 
determination   of   the    ozone    commercially    produced    by 
the  electrification  of  atmospheric  air.     The  only  met!. 
know  is  the  one  adopted  by  Marie  Davy  at  the  Montsouris 
1  Ibservatory    for  titrating   the    ozone    of   the   atmospheric 
air,  and  I  have  been   told  that  it  is  not  absolutely  relia 
Quite  recently  I  invited  a  specialist,  one  of   the   men  wl 
experiments  ou  ozone  are  the  best  known  in  the  sciet 
world,  to  come  to  London   to   make,  by  his  own  method,  a 
quantitative  determination  of  the  ozone  produced  by  my 
apparatus.     But  when  he  was  informed  that  he  would  h 
to  determine  the  ozone  contained  in  electrified  atmospheric 
air,  he  wrote  that  his   method   was   devised  for  ozone  pro- 
duced   from   pure  oxygen,  but  he   could   not    use    it 
atmospheric  air  because  of  the  nitrous  compounds  present. 

Few    persons  at   the   preseut   day  can  imagine  what  an 
important  part  nitrogen  and  its   compounds  have   played  sin 
the  history  of  ozone,  and  we  may  smile  at  the  dogrn 
and  contradictory  assertions,  which,  less  than  50  years  ago, 
chemists   hurled   at  each  other.     After   having  spoke- 
ozone  as  a  new  substance,  Schoubein  found  nitrous  acid  in 
it.     Sterry  Hun;  considered  there  were  nitrites  of  ammonia 
present.       Riviere  £  and    De  Fallenberg   declined    that  the 
ozone  of  .Schonbeiu   was   simply  nitrous   acid.      In   1862 
Sauvage  asserted  that  ozone  does   not  exist,  aud  that  « 
was  called  ozone   is   merely  an  oxygenated   nitrogen  com- 
pouud,    or   rather   the   aggregate    of     all    the   oxygenaT- 1 
compounds  of  nitrogen.     Under  electric  action,  he  said,  the 
oxygen  is  charged  with  positive  electricity  and  electril 
the  nitrogen   with   which  it  is   in   contact:  the   two  gai 
combine   and  form  a  nitrous    substance    which    has   been 
called  ozone. 

Williamson    stated   that   electrolysis   gives   peroxide 
hydrogen  and  not  ozone,  that  the  electric  spark  only  foi 
nitrous  acid  ;  according  to  another,  electric  discharges  i 
mixture  of  oxygen  and  nitrogen  produce  hyponitric  acid. 
Oubrunfaut  denied  the  hypothesis  of  the  existence  of  an 
allotropic  oxygen,  and  his  theory  was  that  ozone  is  only  a 
nitrous   compound.     It   is  quite  beyond  doubt   that  when 
atmospheric   air   is   subjected   to   electric  effluvia,  nitr 
products  are  formed ;    but   with   our   small    vacuum  tube. 
which  contains  an  electrode,  and  is  provided  with  an  outside 
armature  where  the  glow  of  the  silent  discharge  appears 
aud  ozone  is  generated,  there  are  little  or  no  nitrous  pro- 
ducts, because  the  tension   is   too  weak  and  the  air  is  too 
rapidly  renewed  to  allow  of  their  formation.      Ozone  forms 
in  the  air,  and  even  somewhat  rapidly,  with  comparatively 
low  tensions,  whereas  Berthelot  remarked,  the  proportion 
of  nitrous  products  becomes  nil,  or,  more  accurately,  un- 
appreciable    by   the    existing   methods    of    research.     The 
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formation  of  ozone  and  thai  of  nitrous  compounds  are  not 
lative;  and  therefore  to  obtain  a  maximum  quantity 
lone  and  a  minimum  of  nitrous  products  in  the  clectrifi- 
n  of  atmospheric   air,  the   gas  must   pass   with   the 
ale  velocity  in  an  apparatus  where  the  elec- 
g  surfaces  are  long  but  not  high. 
n  electric    tension    were    sufficient  to   form  a  large 
Hdount  of  ozone,  said  Berthelot,  the  oxygen  of  the  atmo- 
re  on  which  low  electric  tension  constantly  acts,  would 
stroy  all  the  organic  and  other  oxidable  substances 
id    over   the    surface     of   the    earth.     Does   this    not 
remarkably  compare  with  this  statement  of  an  illustrious 
sh    chemist    who.    speaking   of  the    combustibility   of 
said,  "  the  rca>..u  why,  when  once  nitrogen  is  set 
re,   the   flame    does    not  spread  throughout  the  whole 
;tmosphere,  and  deluge  the  whole  world  in   a  sea  of  nitric 
:-  that   the  igniting  point   of  nitrogen  is   higher  than 
the  temperature  produced  by  its  combustion,  and  therefore 
the  flame  is  not  hot  enough  to  set  fire  to  the  adjacent  gas." 
Ir  requires  only  a  very  slight  contact  of  the  air  with  the 
g'.ov  of  the  silent  discharge  lo  produce  ozone.     The  forma- 
tion  of  ozone   is   instantaneous.      Nitrous   products   take 
li  nger  to  form  than  ozone  ;  the   less  the  air  is  heated  by 
tl  -silent  discharge   the  less  nitrous  compounds  there   will 
be,  without  any  decrease  in  the  amount  of  ozone. 

( )2onc  may  be  regarded   as  an  explosive  since  it  cannot 

.-,:<r'.\  bear  a  pressure  of   more  than  7  to  9  atmospheres, 

and  then   is   assumed  to  be  decomposed   and  to  explode. 

•  rding  to  Jouglet,  nitro-glycerine,  dynamite,  nitrogen 

iodide,  or  chloride,  and  similar  substances  explode  in  con- 

with  ozone  and  the  properties  of  common  powder  which 

-  been  in  contact  with  ozone  are  impaired  after  six  weeks. 

Jean,  a   French  chemist,  who   was  one   of  the   first   to 

devise  an   ozoniser,  observed  that   when   carbonic  acid  was 

sed  between  the  glass  plates   of  his  condenser  it   was 

■rnposed   into   carbonic   monoxide  and  oxygen,  which 

r   was    partly   converted   into   ozone.      Sir   Benjamin 

Ct, 'die   also   was   struck  by  the   fact  that   in   electrifying 

oxygen  by  the  silent  discharge,  he  only  converted  20  per 

cent,  of  it  into  ozone.     His  description  of  the  very  little 

known    experiments   he   made,   is    worth   quoting: — "It 

occurred  to  me  as  possible  to  replace  80  per  cent,  of  oxygen, 

unaffected  by  the  action  of  electricity,  by  an  indifferent  gas, 

.   thus  to  effect  the  complete  conversion  of  oxygen  into 

c  zone. 

"  This    idea    was    the   starting    point  of    the    following 

ligation  : — 
When  pure  and  dry   carbonic  acid  gas  is  subjected  in 
the  induction   tube  to  the  electric  action,  a   certain    pro- 
portion of  the  gas  is  decomposed  into  carbonic  oxide  and 
lien  a  portion  of  which   appears   in  the  form  of  ozone. 
"  Various  experiments  were  instituted  with  a  view  of  ascer- 
taining the  conditions  most  favourable  to  the  conversion  of 
a  large  proportion  of  this  oxygen  into  ozone.  The  conclusion 
at  which  I  arrived  iras  that  the  greatest  proportion  of  ozone 
lation    i"  the  total  oxygen  was  produced  when  a  rapid 
lent  of  dry    carbonic  acid  gas  was  acted  upon  at  low 
temperature.     When  those  conditions  were  realised,  it   was 
found   that  75  percent  of  the  total  oxygen  eliminated  in 
the  induction  tube  by  the  decomposition  of  the  carbonic  acid 
could  readily  he  converted  into  ozone,  but  that  it  was 
difficult  to  pass  this  lin.it." 

i  Proceedings,  Koyal  Society  XXI.,  1872,  pp.  483,  84,  85.) 
as  i-72.  Sir  Benjamin  I3rodie  recom- 
mended a  rapid  passage  of  the  gas  through  the   ozoniser  to 
obtain  high  results,  anil   it  is  because  this  was  not,  or  could 
i  at  be   carried  out,    that    most    ozonisers    could    not    and 
i|  be  turned  to  industrial  account. 
ther  remarkable    fact   in  connection    with    the    elee- 
triti'  ation  of  carbonic  acid,  is  that   according  to  Berthelot 
it  leads   us   to   suspect  the  existence   oi  pcrcarbonic    acid. 
The  substance  formed  attacks  oxidisable  bodies  with  gnat 
violence. 

In  regard  to  the  employment  of  ozone  to  the  manufacture 
d  waters,  there  are  two  points  t"  be  considered 
— the  absorption  of  ozone  bj  the  water,  and  the  formation 
of  carbon  monoxide  by  the  silent  discharge.  The  latter 
i  ay  not  be  found  to  be  so  noxious  as  would  be  surmised, 
timber  has  stated   that  below   a  certain   point  of  dilution, 


say,  0' 02  or  0' 03,  this  gas  ceases  to  be  dangerous,  and  it 
appears  that  below  this  limit,  carbon  monoxide,  when  it 
finds  its  way  into  the  human  body,  converts  carboxy- 
haemoglobiu  into  oxyhaemoglobin.  On  the  other  hand, 
Prof.  Olczcwski,  in  a  letter  dated  1896,  said,  that  because 
of  the  low  solubility  of  oxide  of  carbon  in  water,  it  is 
probable  that  the  solution  would  be  harmless,  and  he  added 
that  ozonised  carbonic  acid  could  be  used  safely  if  when 
leaving  the  ozonisers  it  was  forced  through  a  chromic  acid 
solution,  which  would  convert  the  oxide  of  carbon  formed 
into  carbonic  acid.  The  real  difficulty  is  that  ozone  does 
not  readily  dissolve  in  water,  and  that  in  contact  with  the 
metal  of  the  cylinder  through  which  it  is  forced,  it  decom- 
poses. The  sole  result  in  this  case  is  that  there  is  a  little 
more  oxygen  in  the  water  than  there  was  before. 

The  only  industrial  applications  of  ozone  at  the  present 
day,  which  gives  results,  that  is  to  say-,  real  profits,  and  I 
may  add,  substantial  profits,  is  the  manufacture  of  certain 
artificial  perfumes. 

What  importance  should  we  give  to  the  ozonisation  of 
beer  casks  >to  cleanse  and  purify  them,  that  is  to  say, 
destroy  the  moulds,  micro-organisms,  &c.  ?  In  breweries,  it 
appears,  they  have  excellent  methods  of  destroying  fer- 
ments, which  cause  diseases  of  beer?  I  merely  mention 
this,  because  of  the  sterilisation  which  ozone  effects  very 
rapidly. 

Very  few  people  know  that  ozone  can  be  utilised  for 
making  "  degras,"  i.e.,  spent  oil,  which  is  an  indispensable 
substance  in  the  leather  industry.  Oxidised  fish-oil,  mixed 
or  not  with  animal  oils,  gives  an  artificial  "  article,"  which 
is  cheaper  than  genuine  "degras"  and  possesses  all  its 
properties.  For  "  degras  "  as  for  most  other  applications 
of  ozone,  it  is  not  enough  to  force  ozone  into  the  substance 
to  be  oxidised,  there  are  conditions  to  he  fulfilled  which  the 
manufacturers  only  know  and  there  is  a  limit  to  oxidation 
which  must  not  be  overstepped. 

It  is  preferable  to  ozonise  wood  for  making  musical 
instruments,  instead  of  drying  it  by  the  traditional  method, 
which  consists  in  keeping  it  for  a  long  time  in  sheds.  The 
sounding-boards  of  pianos  have  then  a  great  sonority,  and 
resist  variations  of  temperature  better,  which  is  important 
for  exportation.  Woods  for  cabinet  and  carriage  making 
when  seasoned  by  ozone  have  a  more  pleasing  appearance  ; 
their  tint  is  softer,  and  tbey  take  varnish  much  better. 

There  are  in  Germany  two  factories  where  Messrs. 
Siemens  and  Halske  two  or  three  years  ago  have  introduced 
ozone.  In  one  of  them  they  bleach  linen  cloth  and  yarns, 
and  in  the  other  starch  and  other  amylaceous  products  are 
bleached  and  refined.  In  Greifenberg  (Silesia),  fabrics  and 
varns  are  bleached  ;  the  starch  works  are  at  Kyritz,  but 
ozone  is  not  employed  singly.  Decolorisation  by  ozone 
alone  is  a  myth  ;  Messrs.  Siemens,  by  alternate  passages 
through  hypochlorite  of  calcium  and  ozone,  bleach  well  and 
cheaply.  It  is  what  we  may  call  chlorozone  bleaching, 
had  not  this  term  been  already  adopted. 

We  also  wished  to  subject  to  an  ozone  treatment  the 
starch  manufactured  it,  this  country  ;  but  when  we  applied 
to  manufacturers,  they  told 'us  that  they  only  make  rice 
starch,  which  is  white,  and  that  bleaching  is  not  required. 
I  will  add  that  the  ozonised  products  of  Messrs.  Siemens 
are  quoted  much  higher  than  ordinary  starch,  leiogum,  and 
dextrin.  In  vinegar  works  there  ought  to  be  a  great 
advantage  iu  adopting  the  ozonisation  of  the  wash. 

We  made  numerous  attempts  to  decolorise  molasses, 
syrups,  and  moist  sugar,  but  they  were  not  crowned  with 
any  brilliant  success.  Firstly,  the  action  is  slow,  and 
consequently  the  bleaching,  which  is  never  very  marked,  is 
expensive. 

In  the  case  of  drying  oils,  it  is  very  desirable  to  render 
them  paler  and  transparent  for  the  manufacture  of  varnish 
and  for  their  other  uses.  There  is  no  need  to  alter  the 
plant  for  oil-drying  or  linoleum  works,  or  for  any  other  oil 
or  fat  works  where  oxidation  has  to  be  replaced  by  ozonisa- 
tion. Wherever  there  are  installations  for  forcing  or 
aspirating  air  through  fatty  masses,  you  have  simply  to 
run  this  air  through  one  or  several  ozone  generators,  whence 
in  an  ozonised  condition  it  may  pass  into  your  receivers, 
where  it  does  more  work  than  blown  air. 
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In  Soboaboin'a  time  "ozonised  turpentine"  was  the 
name  given  to  oil  of  turpentine  strongly  agitated  in  the  aii 
and  light,  and  which  in  this  state  possessed  decolorising 
and  strong  oxidising  properties.  He  »as  the  firsl  to  form 
peroxide  of  hydrogen  by  agitating  with  air  turpentin 
water.     I  have  no  intention  of  discussing  the  existence  or 

absence  of  osone  in  aerated  turpentine.     It  is  a 
but   oxone,   nr   rather  ozonised  air,  which   I    ;a-s  through 
turpentine,  either  singly   or  mixed   with  water.     I   obtain, 
then,  reallj  ozonised  turpentine  and  the  water  with  which 
it  has  been  bubbling  is,  according  to  the  duration  of  the 
contact,  a  more  or  less  rich  solution  of  peroxide  of  hydrogen, 
ts,    by    the    aid    of   ozone,    we    can    make    peroxide   of 
hydrogen,  hut  yon  can  pass  as  much  ozone  as  you  wish 
through  water  there  will  be  no  trace  of  peroxide  of  hydrogen 
in  it.     I  will  a, Id  that  I  look  with  the  greatest  confidence 
on  ozone  as  a   cheap   producer  of  peroxide  ol 
Tins  . i/o in-aii. hi  of  turpentine   and   water  is    much   more 
I  and  energetic  than  mere  oxidation  b\  air.  and   if  the 
iiicts  of  this  o/oni-ation  were  combined  with  coadjuvant 
micals,  no  doubt  a  sanitary  compound  would  be  obtained 
<>l  exceptional  value.    The  disinfection  of  rags  by  ozi 
a  topic  which  must  not  be  neglected. 

Ozone  has  shown  its  value  as  a  bactericide  and  germicide. 

An   installation   i-  beinjj  constructed  at  present   near   l'aris 

sterilising  Mater   l"r..iu    the   Seine,   by    means   of    the 

>    i    Van   der   Sleen    apparatus.  "    The    Municipal 

C'onncil  of   Paris   ha-  granted  a    concession  for  the  daily 

disinfection   during    three    months   of  a  certain  quuntin    of 

water— a  which   will    be    mad  nt    if 

Utions  of  efficiency  and  economy   are  realised,     it  is 

estimated  that  the  sterilisation  of  5,000  litres  of  S<  ine  water 

urea  one  electric  borse-power-honr.     The  practicability 

the  sterilisation  of   water  depends  on  the   quantity  of 

M  available  per  horse-power-hour.     With  only   10  or 

ran.  of  ozone  it   is  evident  that  there  is  little  chance 

ooDOmioally  purify  contaminated  water.     Rut  here   we 

have  the  starting  point,  which  is  the  deadly  action  of  ozone 

on  bacilli  and  even  spores. 

As  a  bleaching  agent  ozone  will  not  do  the  work  which 

hydrogen  peroxide  or  bleaching  powder  does.     When  alone 

it  will   not  bleach  tissues  nor  fibres.     It  only  appears  to 

bleach  when  in  conjunction  with  other  bleaching  agents. 

[■here   it    B  note  by  a  certain  Wiedemann  read  before  the 

lemie   des   Sciences,  in  which  he  stated  that   he   had 

erected   in    Boston   works  in  which  he  treated   daily  300 

barrels    of  raw    whisky,    the    resinous    matters    of    "which 

which   disappeared   in    80   minutes    under  the    mellowing 

action  of  ozone.      It   is  evident   that    the  improvement  of 

alcoholic   liquids  being  due  to  oxygen,  the  ozone  treatment 

must  hasten  this   effect.     Ozonised  air   must   not   be   used 

however  small  the  percentage  of  nitrogen  compounds  present' 

rtwo^H  be  detrimental  to  the  quality  of  the  final  product. 

Klectnhcd  oxygen  only  is  beneficial.     It   is  difficult  to   sax 

which  is  the  hest  practical  way  to  adopt  for  the  treatment  of 

alcoholic  liquids.    It  is  indispensable  to  take  into  account  the 

of  the  wines  to  be  treated  and  not  to  ozonise  light 

wir.es  in  the  same    manner  as  richer  varieties,  sweet   wines 

lik.    dry,  and  so  on.     Port  wine  is  that   which  shows  the 

I  ot  ozonising  most  rapidly.    At  the  end  of  two  or  three 

•posit  is  formed, and  goes  on  increasing  until  a  verv 

clear  wine  is  obtained,  which  has    an   appearance   it   would 

only  have  after  remaining  in  bottle  for  vears.    The  difticultv 

is  not  to  overdo  the  treatment. 

It  is  amusing  to  review  the  post  of  ingenious  combin- 
ations which  have  been  contrived  in  order  to  sell  under  the 
name  of  ozone,  medicaments,  beverages,  disinfectants,  and 
panaceas.  ,n  which  ozone  plays  a  very  small  part,  or  none 
whatever.  It  people  understood  how  little  ozone  is  retained 
by  water  and  liquids,  there  would  be  fewer  persons  attracted 
by  the  grand  alluring  name  of  ozone  spread  out  on  labels 
I  seudo-ozone  seems  to  be  more  in  demand  and  pav  better 
than  genuine  ozone.  " 

„fIheiPr3dUCti0Uu°faD  Mone  generator  constructed  on  a 
K  ni.^InT'^  UVVu-  ?°egested  by  scientists  like  Sir 
Ben  amm  Brodie,  and  which  would  answer  the  purposes  of 
manufacturers  desirous  of  applying  it   on  a   large   scale,  has 

nToducT-'n  TV""-  Thc  great  I,roblem  1S  *e  «*™«Sc 
production.     I  do  not  pretend  to  have  solved  it,  but  I  think 


!h:"  '  !  ■'  go  ■  I  strong  commeri  ial  appa 

which  can  be  adapted  to  the  needs  of  manufai  Hirers  Its 
average  outpul  is,  as  I  said  before,  more  than  SO  ,,,-  of 
ozone  pei   norsi  power-hour.    Although  this  ittle 

it   i-  something,  and  1  am  sore   much  higher  results 
possible. 

Calculating  at  the  i  ll0Ur> 

the  cost  ol  ozone  would,  at  i  -•-power-hour- 

E    I.  ./. 

800 gi  in-,  im  io  hoi  se  power  hours  , 

.'i  kilogs.  (or  100  „         as     i 

■'!■>        ..~    1,000  .,  '."'.'.!  t 

I  hope  to  be  able  totell  you  ere  long  in  a  more  complete 
paper,  the  progress  which  we  realised,  what  we  have  done 
in  van,,,,-  works,  and  I  will  give  you  facts  and  figures  al 
the    advantages  arrived    al   by   replacing  air  by  ozone  in 
several  large  branches  of  industry. 

Dffix  i  --io>-. 
Mr.  A.  Gordon  Salamon  said  that  he   had  had  some 
experience   of  the    industrial   working  of    the   apparatus 
explained  in  the   paper  just  read.     That  paper  contained 
more  information  on  the  subject  of  ozone  than  was  avail- 
able in  any  other   -ource,  and  he   hoped   the  author  would 
render  it  still  more  complete  and  valuable  by-  adding  to  it 
a  short  appendix   of  the   bibliography  of  the  subject      II 
had  been  concerned  in  one  of  thc  first  important  'industrial 
applications  ot  ozone,  and  he  was  justified  in  saving  that 
the  results  had  been  successful,  both  practically  and  econo- 
mically,    lie  would  warn  industrial  chemists, "however   not 
to  indulge  too  much  in  theoretical  speculations  on  the  s.ib- 
|ect,orthex  would  probablv  be  disappointed.     It-w.s  far 
better.    in    this    case,    to   rely   on   the   actual    product    as 
obtained  than  upon  costs  based  upon  theoretical  vields      It 
must  be  recollected,  too,  that   the  stated  production  of  thc 
apparatus  per  horse-power-hour  must,  in  the  first  place    be 
divided    by    three,   because    oulr   one-third   of    the   ozone 
produce, 1    wa-.  in    nearly   all  cases,  actually  available  for 
oxidising  purposes.     Next,  they  must  take  into   considera- 
tion the  velocity  of  the  air  passing  through  the  machine,  as 
the  production  and  any  comparisons  must  obviously  largely 
depend  on  that.     With  regard  to  any  ozone  machine.'the 
great  drawback  was  the  tendency  to  heating,  to   which  the 
author  had  called  attention.     Unless  this  could  be  satisfac- 
torily obviated,  he  did  not  think   the   apparatus  would  be 
likely  to  succeed  in   industrial   applications.     Whether  the 
author's  means  to  that  end  were  the  best,  time  alone  would 
show:  at  any    rate,  he  had    rendered   service  in  pointing 
out  that  the  heating  of  the  ozone,  and  its   consequent  de- 
co.npostt.on.    was    the    important    point    to    be   avoided. 
Y\  hether  that  beating  could  best  be  reduced  to  a  minimum 
by  a  system  ot  point  discharge,  was  a  question  upon  which 
be  felt  some  doubt.     He  was  satisfied,  however,  that  the 
author  had  hit  the  true  point  in  ozone  production  when  he 
stated  that  the  greater  the  frequency  the  better  the  yield 
and  the  less  the  heat  produced.     With  regard  to  the  source 
of  production,  he  thought  that  at  present,  except  in  special 
cases,  the;  were  limited  to  atmospheric  air.     One  could  not 
at  present  deal  w.th  the  industrial^'application   of  ozonised 
oxygen      To  do  so  would  be  to  court  failure  from   many 
points  ot  view— mainly  because  of  the  expense  involved 
and  next,  because  of  the  heat  developed.     With  resp-ct  to' 

diL!,h  ",na.-1PpliCati°n1.0£  the   aPPara^.   there  were 
difficulties  which  the   author  had  not  touched   upon,   but 

which  would  become  apparent  to  anyone  dealing  practically 

with  the  subject,     lor  instance,  he  regarded  th?  fittings  Jf 

the  apparatus  as  constituting  just  as  important  a  feature  as 

the  apparatus  itself.     He  had  experienced  mucb  trouble 

disappointment,  and  indeed  loss  in  the  rottinijof  the  various' 

pipes  and  fittings  employed  in  the  ozone  apparatus      It  was 

only  right  to  mention  this,  and  he  was  sure   that  Mr      \'n 

dreoh    would    admit     its    importance.       The    question    of 

moisture  also  constituted  an  important  difficulty,  especially 

when  using  ordinary  air  as  the  source  of  production;  seein- 

that  to  deal  with  dry  air  was  practically  impossible.     He 

knew  that  it  was  possible  to  overcome  these  difficulties  •  at 

the  same  time  it  was  only  right  that  they  should  be  pointed 

out  to  those  who  might  be  desirous  of  experimenting  with 

the  machine.     As  to  the  future  of  ozone,  he  would  not  like 
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to  say  much,  except  that  from  what  he  had  already  seen 
achieved,  he  believed  it  bad  a  great  future.  Where  one  had, 
under  ordinary  circumstances,  to  employ  large  volumes  of 
acid  or  other  oxidising  material  in  order  ultimately  to 
obtain  a  men  kernel  as  the  oxidised  product— anyone 
acquainted  irith  the  cost  of  manipulate .  dies^of 

material  would  admit  the  industrial  economy  of  employing 
a  cood  ozone  apparatus  and  good  means  of  distributing  its 
products.  Again,  ozone  might  have  further  applications, 
such  as  the "  acidification  of  alcohol,  the  Eterilisation  of 
water,  the  thickening  of  oils,  for  which  purposes  the 
ordinary  oxidising  agents  were  comparatively  useless.     He 

:i  .Yr.  Andreoli's  machine  applied  to  such  purposes, 
and,  so  far  as  he  was  in  a  position  to  form  an  opinion,  he 
regarded  its  future  as  most  hopeful. 

Dr.  W.  S.  Sqi  ieb  asked  whether  the  author  had  tried 
the  effect  of  passing  air,  artificially  cooled  to  a  very  low 
temperature,  through  the  apparatus.  That  would,  he 
thought,  ^'et  rid  of  the  difficulty  caused  by  the  heating  of 
the  air  when  used  at  the  ordinary  temperature.  D'Arsonval 
had  produced  ozone  by  passing  the  electric  discharge  over 
liquid  oxygen  in  a  suitable  apparatus,  and  he  believed  with 
fairly  good  results.  If  oxygen  could  be  converted  into 
ozone  in  larger  quantities  in  consequence  of  using  a  very 
low  temperature,  it  might  be  worth  while  even  to  employ 
liquid  oxvgen,  for  one  would  in  that  way  get  rid  of  the 
difficulty* arising  from  moisture,  because  the  gaseous  oxygen 
derived  from  liquid  oxygen  was  absolutely  dry.  As  to  the 
possible  industrial  applications  of  ozone,  he  feared  they 
would  be  extremely  limited.  Mr.  Salamon  had  suggested 
that  it  might  be  used  for  the  acetificatLon  of  alcohol.  It 
appeals  "that  the  utmost  quantity  of  ozone  that  could  at 
present  be  obtained  was  48  grms.  per  horse-power.  Of  these, 
only  16  were  really  available  for  oxidising  purposes.  Xow 
16  grms.  of  oxygen — that  is  to  say,  one  horse-power-hour — 
were  required  to  convert  23  grms.  of  alcohol  iDto  30  grms.  of 
glacial  acetic  acid,  a  body  worth  at  the  present  time  about 
one  shilling  per  kilogramme.  These  figures  showed  how 
utterly  hopeless  it  was  to  use  ozone  for  the  purpose  suggested. 
Ozone  might  perhaps  be  used  to  destroy  certain  colouring 
matters,  for  it  frequently  happened  that  these  bodies, 
although  affecting  the  tint  of  large  quantities  of  material, 
were  themselves  present  only  in  very  minute  proportions. 

Col.  E.vgledew  thought  that  the  difficulty  arising  from 
overheating  in  the  production  of  ozone  had  been  considerably 
overrated.  He  was  now  using  a  generator  that  could  be 
run  for  six  hours  continuously  without  perceptible  increase 
of  temperature.  The  heat  might  rise  after  eight  hours, 
when  a  new  generator  would  take  its  place  until  the  first 
had  cooled  down.  They  had  thus  no  difficulty  in  con- 
tinuously working.  It  was  difficult  to  explain  the  precise 
cist  of  production,  as  they  had  not  yet  been  able  to 
measure  it ;  but  after  two  months'  experimental  working  he 
might  say  that  the  cost  for  electrical  energy  did  not  exceed 
12*.  He  felt  sure  that  at  that  rate  ozone  could  be  adapted 
to  commercial  purposes.  They  had  tried  it  for  the  de- 
odorisation  of  sewage.  A  large  beaker  of  very  evil-smelling 
sewage  was  rendered  quite  inodorous  in  two  minutes.  They 
had  also  experimented  with  oils,  and  these  had  been 
perfectly  sterilised.  He  need  hardly  remind  members  of 
the  beneficient  effects  following  the  use  of  ozone  in  surgical 

the  prolongation  of  the  life  of  the  late  Sir  John 
Millais  being  a  notable  instance  of  its  value  in  that 
direction.  There  could  be  no  question,  he  thought,  that 
ozone  would  come  into  general  use  for  the  ventilation  of 
hospitals,  factories,  &c.  Mr.  Andreoli's  work  was  the  best 
existing  paper  on  the  subject  of  ozone,  and  the  best  thanks 
of  those  interested  in  the  subject  were  therefore  due  to  him 
for  his  valuable  researches  in  it. 

Mr.  Orro  Hehneb  agreed  with  Mr.  Salamon  and  other 
speakers  as  to  the  immense  amount  of  suggestions  con- 
tained  in  the  paper.  Some  of  these  might  yield  useful 
results  in  the  future  ;  at  the  same  time  there  was  much  that 
was  purely  speculative  in  character.  He  would  have  liked 
to  have  seen  something  more  tangible  than  a  catalogue  of 
possible  applications  of  ozone,  and  to  discuss  these  appli- 
cations of  it  from  the  point  of  view  of  pounds,  shillings. 
and  pence.  He  feared  there  was  nothing  in  the  panel 
which    would   induce   a   manufacturer   to  spend   a    single 


farthing  on  plant  for  the  production  of  ozone.  He  would 
like  to  know  precisely  what  the  author  meant  by  a  produc- 
tion of  -18  grms.  Did  he  mean  48  grms.  of  ozone  or  of 
active  oxygen  ?  In  the  former  case  only  one-third  of  that 
quantity,  namely  1G  grms.,  would  be  active  and  available, 
and  such  a  production  per  horse-powev-hour  was  hardly 
satisfactory.  It  might,  as  Dr.  Squire  had  said,  be  useful 
in  dealing  with  certain  colouring  matters,  and  in  bleaching 
generally  there  was  a  strong  probability  that  ozone  would 
lie  useful  in  future.  But  to  talk  of  sewage  purification  by 
ozone  was  somewhat  ridiculous,  and  likely  to  do  harm  to 
the  commercial  future  of  ozone. 

Mr.  Salamon  asked  if  Mr.  Hehner  would  state  the 
amount  of  oxygen  required  to  deodorise  sewage. 

Mr.  Hehneb,  continuing,  said,  no  doubt  Mr.  Salamou 
knew  that  as  well  as  himself  :  but  deodorisation  was  not  the 
only  question.  There  was,  further,  the  removal  of  the 
organic  matter,  thus  rendering  sewage  incapable  of  again 
becoming  putrid.  There  were  statements  of  fact  in  the 
paper  which  were  open  to  doubt.  If  it  were  true  that 
carbon  monoxide  could  be  produced  from  carbon  dioxide 
by  ozone,  it  was  an  interesting  observation.  In  the  last 
number  of  the  Berlchte  had  appeared  an  article  discussing 
the  action  of  ozone  upon  moist  carbon  monoxide,  and 
showing  that  this  was  transformed  into  formic  acid.  The 
reduction  of  carbon  dioxide  mentioned  in  the  paper  was 
contrary  to  what  one  would  expect.  He  did  not  say  that 
ozone  had  not  a  future  before  it,  but  before  it  could  be 
applied  commercially  a  great  deal  remained  to  be  done. 

Dr.  L.  T.  Thobxe  had  had  an  opportunity  of  trying  Mr. 
Andreoli's  apparatus,  and  had  also  for  many  years  past 
taken  a  deep  interest  in  the  question  of  ozone  production. 
He  could  cordially  agree  with  Mr.  Salamon's  remark  that 
this  question  should  be  approached  with  an  open  mind,  for 
the  text-books  were  extremely  unreliable.  Mr.  Hehner  had 
referred  to  the  uselessness  of  attempting  to  treat  sewage  by 
the  small  quantities  of  ozone  now  available.  The  force  of 
that  argument  was  obvious,  and  indeed  Mr.  Andreoli  had 
disclaimed  any  such  application  of  it  on  the  basis  of  present 
production.  On  the  other  hand,  they  must  be  careful  not 
to  go  to  the  opposite  extreme,  and  imagine  that  ozone  was 
not  available  for  many  other  purposes,  for  in  most  cases 
they  were  hardly  yet  aware  how  much  ozone  was  required 
for  the  work  to  be  done.  Mr.  Hehner  and  Mr.  Salamon 
had  come  into  conflict  over  the  sewage  question  ;  personally, 
he  was  inclined  to  side  with  Mr.  Hehner,  but  would  not  like 
to  be  as  positive  as  the  latter  was,  or  to  say  that  ozone 
might  not  eventually  be  used  in  conjunction  with  other 
sewage  purification  processes.  Mr.  Hehner  had  spoken  of 
one-third  only  of  the  ozone  produced  being  available  for 
work,  but  from  his  own  experience  he  (the  speaker)  was 
not  so  sure  of  that  being  so  in  all  eases.  If  one  simply 
oxidised  SO«  into  SO:1,  one  could  only  utilise  a  third  of  the 
oxvgen  in  the  form  of  ozone  ;  but  he  had  found  in  the  cast 
of  mixtures  of  oxygen  aud  chlorine,  that  in  some  cases 
(such  as  in  the  bleaching  of  some  natural  colouring  matters) 
the  whole  of  the  oxygen  was  made  available  for  oxidising 
purposes  by  the  presence  of-  the  nascent  oxygen  liberated 
by  the  chlorine  ;  and  certain  experiments  seemed  to  point 
to  similar  effects  from  the  active  oxygen  atom  in  the  ozone 
molecule.  That  would  make  a  vast  difference  to  the 
industrial  application  of  ozone.  From  his  own  experience 
of  the  apparatus  he  could  confirm  Mr.  Andreoli's  figures, 
and  in  the  quantitative  determinations  he  had  used  what  he 
considered  the  most  accurate  method,  namely,  passing  the 
ozonised  air  through  acidified  potassium  iodide  and 
measuring  the  iodine  liberated.  In  that  process  they  got 
the  interference  of  the  nitrogen  compounds,  and  with  the 
view  of  eliminating  these,  he  had  passed  the  ozone  first  over 
a  solution  of  caustic  potash  or  over  pumice  stone  soaked  in 
it.  To  his  astonishment,  the  ozone  was  reduced  to  a  much 
greater  extent  than  he  had  expected.  In  one  ease  the 
amount  was  over  50  grms.  before  washing,  and  was  reduced 
to  28  grms.  after.  In  order  to  verify  the  results  he  had 
modified  the  method  by  determining  the  apparent  ozone, 
and  under  the  same  conditions  had  determined  the  nitrogen 
oxides  by  absorption  in  potash  and  subsequent  estimation 
as  ammonia.  He  then  found  that  the  quantity  of  ozone  to 
be  subtracted  from  the  first  determination   was  not  4 i  per 
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cent.,  but  under  8  per  oen(  onlj  ;  and,  further,  thai  in  ozone 
produced  in  the  ludreoli  apparatus,  the  proportion  of  nitric 
oxide  was  verj  small.  He  had  also  found  that  ozone  was 
.1  urn.  h  less  stuble  compound  lhan  was  generally  supposed, 
and  was  even  partiallj  decomposed  bj  contaol  with  aqueous 
potash.  The  instability  of  ozone  was  confirmed  by  Mr. 
Shenstone  in  bis  recent  interesting  paper.  The  question  of 
moisture  was  of  ^n-nt  importance  in  relation  to  the  industrial 
application  ofoione.  Mr.  Salamon  bad  laid  much  stress  on 
thai  point,  though  their  information  as  to  the  extent  to  which 
iture  prevented  ozone  production  were  nol  very  definite. 
in  practice,  onlj  moderate  dryness  of  the  air  seemed 
larj . 

Mr.  >u  wios  remarked  that  he  had  not  spoken  so  much 
as  to  tin'  influence  of  moisture  as  affecting  the  yield  of 

ne,  but  rather  of  its  action. 

Dr.   Thorns,   resumii  lad   to   have  that   point 

ired  up,  because  he  thought  thai  the  need  for  dryness  in 

the  air  had  been  over-estimated.     Thai  point  was  empha- 

1   by   Mr.   Shenstone,    who   had   found   thai    in   usii 

riutely  dry  oxygen  be  got  practically  uo  ozone  at  all, 

because  of  the  rapid  decomposition  of  absolutely  drj  ozone. 

With   regard  to  Mr.  Hehner's  remarks  as  to  the  production 

of  t'<  >  from  CH  >_■  by  ozone,  he  thought    there  must  be  some 

misunderstanding.       He    believed    that    if    a   mixtun    oi 

carbonic   aeid  and   oxygen  were  subjected  to  the  electric 

discharge,  some   of  the   acid   would   he  reduced  to  carbonic 

oxide,  out   certainly  ozone  itself  did  not  convert  carbonic 

acid  into  carbonic  oxide. 

Mr.  W.  F.  Rxm  regarded  the  paper  as  divisible  into  two 
parts — practical  and  speculative,  the  former  being  much 
outweighed  by  the  latter.  However  interesting  the  appa- 
ratus before  them,  and  tlie  possible  future  applications  of  the 
OZOne  produced,  he  agreed  with  previous  speaker-  that  at 
present  the  industrial  use  of  the  process  was  very  limited. 
lie  understood  the  author  that  even  the  claim  that  it  might 
be  used  for  bleaching  was  mythical.  Then,  again,  various 
authorities  differed  as  to  its  action  upon  alcoholic  liquors. 
Further,  the  author  had  stated  that  ozone  was  not  absorbable 
by  water.  In  regard  to  one  suggested  application,  namely, 
the  forcing  of  ozonised  air  through  oils,  they  had  in 
atmospheric  oxygen  everything  that  was  wanted ;  and  if 
they  employed  a  too  active  form  of  oxygen  they  might 
i  further  stage  of  oxidation  which  would  he  injurious. 
Thus  every  suggested  large  field  for  the  industrial  applica- 
tion of  ozone  scenic. 1  to  be  cut  off  He  would  like  to  ask, 
a-  to  the  current  of  air  passing  through  the  apparatus, 
whether  the  gain  in  the  yield  of  ozone  was  not  more  than 
compensated  for  by  the  dilution  of  thecurrent.  It  occurred 
to  him  that  the  oxides  of  nitrogen  which  seemed  to  be 
always  produced  at  the  same  time  as  ozone  might  possibly 
at  some  future  time  themselves  become  a  source  for  the 
chemical  production  of  ozone. 

Mr.  LlNG  understood  that  an  eminent  scientific  man  had 

- .1  to  estimate  a  sample  of  Mr.  Andreoli's  ozone  on 

a  iut  of  the  presence  of  oxides  of  nitrogen.     It  seemed 

to  him  that  most  of  the  applications  of  the  product  proposed 

by  the  author  would  be  vitiated  for  the  same  reason. 

Mi.  Bkktbah  Blount   regarded  the  paper  as   made  up 
of  extremely  suggestive  matter,  but   hardly  useful  from  a 
practical  point  of  view,  and  it  seemed  to  him  that  discussion 
on  a  subject  so  higlih  speculative  in  its  character  was  out 
of  place  in  that  Society.     The  results  obtained  by  authorities 
such  as  Sheustoue,  to  the  effect  that  ozone  can  be  obtained 
in  quantity  under  particular  conditions,  had  been  to  a  gnat 
extent  ignored.     Further,  he  thought  that  chemical  engineers 
would  resent  the  implication  that  they  were  unable  to  cool 
and  dry  a  gas  ..con.  imically  j  and  the|suggestion  that  because 
of  this  so-railed   difficulty,  pure  oxygen  could  not  be  used, 
lie   regarded  as  preposterous.     For  his   own   part  he   dis- 
believed in  products  which  defied  analysis,  and   as   it  had 
Ken   suggested  that   the  estimation  of  ozone   was  beyond   I 
the  power  of  ordinary  methods,  he  would  like  to  know  the   I 
method  adopted  to  that  end  by  Mr.  Andreoli.     Dr.  Thome  ! 
had  stated   that  in  some  cases  there  was  reason  to  suppose   ' 
that  the  whole  of  the  oxygen  in  ozone  was  utilisable.     That   | 
statement   was   interesting  and  important,  and,  if  it  was  a 
fact,   indicated    a   great     advance   towards    the    industrial 


application  of  this  hods.     He  was,  howi  v<  r,  anxious  to 

the  evidi  ni  nhich  Dr.  Thome  had  based  hi-  -tit. 

I  )\ .  s.  1,'n"  m  belit  ( ed  thai  there  was  a  great  fii  Id 

ozone  in  the  future,  but  further  experi ate  wen  i 

lie  thought  that  Mr.  Salamon   had   pul  the  whole  matti 
a  nutshell,  and  with  hi-  remarks  he  cordially  agreed,  exi 
ing  his  sanguine  opinion  as  to  the  applicability  of  ozoi 
to    vinegar  miking.       He    thought    it    had    a    future 
disinfectant  and   germicide;    but,  apart  from   the  res 
adduced  by  Dr.  Squire  with  reaped  to  its  use  in  treating 
alcohol,  it  seemed   to  him  that  its  application  in  that  way 
was    further    prohibited   by  the   fact    that    it  would   kill   the 
irk  organism  whose  action  was  necessary  to  the  con- 
ion    of    alcohol    to    acetic    acid.      With    regard    to    the 
question  of  the    solubility  of  ozone  in   water,  some   ) 
ago  a  Mr.  Fahrig  had  sent  him  a   solution  of  ozone  in 
water.     The  fact    that    it  was    soluble  in   the  one  liquid 
not  in   the   other   possibly  afforded   an   explanation   of   th  • 
i  .mi  of  electrolysed  hypochlorites  to  which  reference  ha  I 
been  made.     It  would  probably  1m-  too  expensive  to  oxidise 
the  whole  of  the  organic  matter   in  sewage,  and  he  did    not 
know  that  it  was   necessary.     What  they  had   to  do  was  to 
destroy  the  pathogenic  organisms  in  sewage,  and  itseemi  I 
to  him  quite  possible  to  use  ozone  for  that  purpose 
I    a  cheaper   Oxidising  agent    had    done  its   work,      lie  w 
present   studying  it-    behaviour   on   diving    and    otl    I 
and  hoped  to  obtain  useful  results  in  that  direction. 

Mr.  O.  Gi'ttmann  observed  that  among  the  many  u-  - 
of  ozone  contemplated  by  Mr.  Andreoli,  he  had  not  included 
its  use  for  the  bleaching  of  beeswax  and  bones.  Both  of 
these  were  important  industries  to  which  he  thought  it 
might  be  applied,  with  the  result  of  saving  much  of  the 
time  now  taken  up  by  the  ordinary  method. 

Mr.  A.  Gordon  Salamun  wished  to  call  attention  to  one 
other  point  to  which  Mr.  Andreoli  had  not  referred, 
namely,  a  most  ingenious  and  valuable  method  of  his  for 
uniting  glass  piping  and  lead  fittings,  and  which  consisted 
in  simply  binding  copper  wire  tightly  round  the  glass  tube, 
when  it  could  be  easily  soldered  to  the  lead  in  the  ordinary 
way. 

The  Chairman  understood  that  the  results  obtained  by 
Mr.  Andreoli's  apparatus  were  a  very  marked  improve- 
ment on  the  yield  hitherto  given  by  other  apparatus. 

Mr.  Gabriel  Andreoli,  in  replying  on  behalf  of  his 
father,  said  he  would  be  most  happy  to  add  a  complete 
bibliography  of  ozone  to  his  paper  if  it  would  be  desired  by 
the  Society.  It  bad  been  objected  that  the  paper  was 
merely  a  list  of  possible  applications.  Quite  true  ;  but  some 
of  those  applications  had  already  been  mentioned  in 
Dr.  Frolich's  admirable  paper ;  and  if  the  learned  German 
electrician  was  able  to  foresee  a  future  for  ozone  and 
believe  in  the  commercial  applications,  even  with  a  lower 
yield  of  ozone  than  manufacturers  were  now  able  to  obtain 
from  the  Andreoli  apparatus,  surely  they  were  justified 
in  mentioning  them  again,  and  also  some  other  application-. 
They  had  been  reproached  also  on  the  question  of  the  cost 
of  ozone  ;  against  that,  he  would  point  out  that  the  ozone 
produced  in  their  apparatus  was  cheaper  than  in  all  the 
other  ones.  It  had  been  found  that  ozone  would  do  what 
oxygen  could  not  do  ;  and  if,  as  in  the  case  of  the  oxidation 
of  oils,  for  instance,  they  saved  time  by  utilising  ozone, 
that  would  more  than  compensate  for  the  expense.  It  is 
certainly  most  regrettable  not  to  be  in  a  position  to  state 
what  had  been  the  results  of  commercial  experiments,  bat 
it  took  time  to  induce  manufacturers  to  try  ozone,  even 
when  they  had  nothing  to  spend  for  the  ozonisers, 
transformers,  and  even  dynamos,  which  they  might  have  at 
their  disposal  during  one  or  two  months  for  1  to  5  or  10  h.p. 
installations.  It  has  also  been  said  that  in  the  oxidation  of 
wines  and  spirits,  ozone  would  have  a  destructive  as  well 
as  a  beneficial  effect,  and  that  at  a  certain  point  one  would 
get  acetification  ;  but  there  was  no  process  which,  unless 
carried  out  judiciously,  woule  prove  to  be  a  success.  Xo 
excess  of  ozone  was  required  to  mature  wines,  and  it  was  out 
of  question  that  ozone  could  be  applied  in  that  way.  It 
must  be  understood  that  they  never  said  a  word  about  the 
purification  of  sewage  bj'  ozone,  and  that  the  sterilisation 
of  water  which  had  been  mentioned  in  the  present  paper 
must  be  considered,  not  as  a  scheme,  but  simply  as  a  highly 
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interesting  fact  which  showed  the  germicidal  action  of  ozone 
on  the  pathogenic  nml  non-pathogenic  bacteria  which  exist 
in  water.  Who  would  deny,  for  instance,  the  beneficial 
effects  of  sterilisation  by  ozone  of  the  water  for  drinking 
purposes  on  board  liners  and  also  in  the  Colonies?  II"' 
object  of  the  paper  reallj  was  to  point  out  that  ozone 
coaldbensed  industrially;  and  if  the -writer  of  this  paper 
had  only  facilitated  the  getting  together  of  detailed  infor- 
mation on  the  production  of  ozone  on  a  commercial  scale, 
and  thus  drawing  closer  and  more  general  attention  to  it, 
he  would  not  have  failed.  As  to  the  bleaching  of  beeswax 
and  bones,  he  was  SOtTJ  that  he  had  not  referred  to  it  ;  lie 
was  quite  aware  that  such  nse  of  ozone  was  practicable. 
As  to  the  influence  of  points,  it  was  a  recognised  fact  that 
thej  facilitated  the  high  tension  di>charge,  and  this  did  not 
require  discussion.  Some  analyse-  referred  to  in  the  paper 
were  made  by  I'r.  I,.  T.  Thome,  who  was  quite  competent 
to  defend  them;  the  figures  referring  to  34-5  grms.  and 
40  grins   •  the  results  obtained  by  Prof.  W.  Ramsay. 


Meeting  held  on  Monday,  February  15/ft,  1 
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DR.    K.    MESSKI.    IN    THE    CHAIR. 


ELECTRO-DEPOSITION  AND   RECOVERY 
tiF  GOLD. 

ST   E.    ANDUEOH. 

1'iie  cvanide  process  cannot  be  a  complete  success  without 
a  satisfactory  method  of  recovering  gold  from  its  solution. 
Zinc  was  the  only  medium  used  for  separating  the  precious 
metal,  until  Messrs.  Siemens  and  Halske  set  to  work  to 
apply  the  electrolytic  method  to  the  deposition  of  gold 
from"  its  cyanide  solution.  The  electro  deposition  of  gold 
from  its  cyanide  solution  does  not  prima  facie  appear  to 
he  an  operation  which  presents  any  great  difficulty,  and  to 
the  uninitiated,  it  comes  to  the  same  thing  as  electro- 
plating. There  is,  however,  a  great  difference  between 
treating  concentrated  cyanide  of  potassium  solutions 
carefully  prepared  and  containing  a  large  proportion  of 
srold,  the  strength  of  which  is  kept  up  by  a  gold  anode,  at 
an  electro-plating  works,  and  clectrolytically  treating  100 
to  150  tons  of  a  very  weak  solution  of  cyanide  containing 
a  very  small  proportion  of  gold.  In  the  former  case,  one 
has  to  coat  metallic  articles  with  a  layer  of  gold  of  a  certain 
thickness  ;  in  the  latter,  one  has  to  practically  exhaust  the 
solution  while  it  is  passing  through  the  tanks. 

The  treatment  of  100  tons  of  solution  per  day  of  24 
hour?  represents  a  circulation  of  more  than  4,1C6  litres  per 
hour,  or  almcst  70  litres  per  minute.  A  mode  of  circula- 
tion must  be  adopted  which  allows  a  constant  and  perfect 
contact  of  the  electrolyte  with  the  plates.  Then  the 
arrangement  of  the  plates  in  the  tanks  must  be  such  that 
they  are  not  too  far  apart,  and  that  the  electro  motive 
force  must  be  as  low  as  possible,  and  therefore  ensure 
economy  of  working. 

Now,  assuming  that  one  has  an  electrolyte  which  is  a 
good  electrical  conductor,  that  the  electromotive  force  is 
not  too  high,  and  that  the  best  system  for  arranging  the 
electrodes  in  the  vats  and  for  circulating  the  liquid  between 
them  at  a  rapid  rate  has  been  adopted,  what  material  is  to 
be  used  for  the  construction  of  the  anodes  ?  AH  the 
metals,  without  exception,  dissolve  at  the  positive  pole  in 
a  cyanide  of  potassium  solution  ;  the  best  carbon  will  soon 
be  attacked  and  disintegrated.  Iron  is,  of  all  the  metals,  the 
only  one  which  resists  somewhat  when  acting  as  an  anode 
in  a  cyanide  of  potassium  solution;  still,  it  dissolves. 
Complicated  reactions  take  place,  and  the  electrolyte  is 
contaminated  with  all  sorts  of  imparities. 

It  has  been  my  good  fortune  to  find  an  anode  which  is 
neither  carbon  nor  metal,  and  which  cannot  be  destroyed 
under  the  corrosive  action  taking  place  at  the  positive  pole 
in  a  cyanide  electrolyte,  and  which  does  not  decompose  or 
spoil  the  solution.  I  must  say,  however,  that  it  is  not  a 
discovery  resulting  from  my  researches  and  studies,  it  is 
amply  the  result  of  chance.     I  was  making  experiments  on 


what  I  call  secondary  electrolysis,  when  I  noticed  that, 
having  put  in  the  central  compartment  of  a  tank  containing 
a  gold  and  potassium  cyanide  solution,  a  piece  of  perforated 
lead  close  to  the  negative  partition  of  the  compartment,  the 
lead,  which  in  this  case  acted  as  an  anode,  had  become 
brown.  I  soon  ascertained  that  the  plate  was  covered  with 
a  strongly  adherent  coating  of  peroxide  of  lead,  liut  for 
this  observation,  I  am  sure  I  should  never  have  thought  of 
using  this  substance,  which  I  had  already  unsuccessfully 
tried  as  an  anode  in  a  chlorine  solution.  There  is  therefore, 
no  other  merit  attached  to  this  discovery  except  my  having 
noticed  the  formation  of  peroxide  of  lead,  ou  a  lead  plate 
in  the  course  of  experiments  on  the  deposition  of  gold, 
which  were  very  satisfactory  on  a  laboratory  scale,  but 
could  not  practically  be  carried  out  in  the  gold  districts 
where  the  use  of  porous  partitions  is  an  impossibility. 

I  commenced  then  a  long  series  of  tests  which  all  proved 
the  excellence,  the  solidity,  and  the  insolubility  of  these 
anodes  when  properly  made,  and  I  started  electrolytic  vats, 
each  containing  30  large  anodes.  These  plates  were  formed 
according  to  the  Plante  method,  which  means  that  they 
require  a  very  long  treatment ;  but  at  present  I  prefer  to 
use  a  solution  of  plumhate  of  soda,  in  which  they  are 
rapidly  coated  with  peroxide  of  lead,  then  withdrawn, 
washed,  and  placed  in  a  strong  cyanide  of  potassium  solu- 
tion, where,  under  a  heavy  current,  they  become  hard  and 
have  a  good  crystalline  appearance.  The  first  thing  I  did 
when  I  had  these  anodes  at  iny  disposal  was  to  use  them  to 
deposit  gold  on  zinc  plates.  It  was  better  and  more  rapid 
than  the  usual  deposition  on  zinc  shavings,  but  I  did  not 
consider  it  at  all  good  ;  besides,  in  my  mind,  there  was  a 
great  drawback  to  this  electro-deposition,  where  each  anode 
had  to  be  placed  between  two  cathodes.  It  can  be  realised 
how  long  it  must  take  to  disconnect,  say,  only  1,000 
cathodes,  and  then  to  replace  them  by  another  1,000  plates, 
and  this  is  still  worse  if  one  has  to  withdraw  the  anodes  and 
to  put  in  fresh  ones.  What  then  if  the  plates  have  to  be 
framed?  I  need  not  insist  on  this  waste  of  time  and 
labour,  and  to  this  must  be  added  that,  if  the  anodes  are 
soluble,  the  liquid  is  spoilt  and  the  tanks  have  to  be  cleaned. 
I  may  here  point  out  that  with  my  insoluble  peroxide 
anodes  the  gold  cyanide  solution  is  as  clear  after  as  it  was 
before  treatment. 

In  my  mind,  the  real  problem  of  the  electrolysis  of  a  large 
volume  of  gold  cyanide  solution  is  to  have  as  few  plates  as 
possible  and  a  large  surface  on  which  to  deposit  the  gold.  I 
constructed  a  tank  with  two  grooves  cut  in  the  bottom,  which 
were  filled  with  mercury.  My  cathodes  were  amalgamated 
perforated  copper  plates,  standing  in  the  mercury  in  the 
grooves,  doing  away  with  terminals  and  connecting  bars. 
These  cathodes  were  thus  all  in  contact  with  the  mercury, 
which  was  itself,  by  means  of  a  copper  strip,  connected  to 
the  negative  pole  of  the  dynamo.  Each  plate  could  thus 
he  withdrawn  and  replaced  without  the  slightest  trouble. 
There  were  in  the  tank  about  50  perforated  cathodes,  form- 
ing an  enormous  active  surface,  and,  instead  of  51  anodes, 
1  used  only  5  to  6  peroxide  of  lead  plates.  The  mercurial 
surface  with  which  the  gold  solution  had  to  be  in  constant, 
intimate,  and  perfect  contact,  under  the  action  of  the  electric 
current,  was  enormous,  but  the  quantity  of  mercury  in  each 
tank  was  very  small,  and  the  absorption  of  the  gold  by  the 
amalgamated  plate,  which  formed  a  sort  of  electric  filter, 
was  practically  complete.  Four  of  these  tanks  were 
capable  of  doing  the  work  of  eight  ordinary  tanks.  This 
was  a  great  advance,  but  I  was  soon  disappointed  when  I 
was  told  that  nobody  in  mining  districts  yvould  care  much 
for  adopting  such  a  process,  which  involved  too  much 
trouble  in  distilling  the  mercury  and  cleaning  the  plates  in 
order  to  recover  the  gold  amalgamated  with  it. 

I  firmly  believe,  however,  in  this  method,  which  allowed 
me  to  rapidly  and  very  efficiently  exhaust  the  solution  in  a 
comparatively  very  small  installation.  I  had,  however,  to 
find  something  else  and  something  better  which  would  suit 
the  wants  of  mine  managers.  I  commenced  to  deposit  the 
gold  on  iron  plates,  which  take  gold  much  more  readily  than 
lead.  Gold  adheres  better  to  iron  and  steel  than  to  any 
other  metal,  and  I  was  rather  puzzled  as  to  how  to  recover 
the  gold  from  these  cathodes,  when  it  struck  me  that  moiten 
lead,   which    alloys   so  easily  with   gold   in    crucibles   and 
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oapeliij  ought  equally  to  absorb  it  from  in;,  gilded  cathodes. 
I  dipped  s  ten  pieces  of  iron  coated  with  gold  in  ■  crucible 
containing  molten  lead,  and  after  a  very  shorl  time  I  bad 
l he  satisfaction  i"  « ithdraw  them  deprived  of  ever}  particle 
of  Bold.  This  is  how  1  secover  the  gold  now.  I  deposit  it 
on  iron  cathodes,  from  which  I  strip  the  gold  by  dipping  tbem 
tor  about  one  minute  in  a  bath  of  molten  lead  or  bismuth 
kept  at  a  proper  temperature.  Au  alloy  is  instantaneously 
formed  which  becomes  richer  and  richer  in  gold,  and  which 
can  easily  and  economically  be  cupelled,  with  the  result  that 
the  bullion  is  absolutely  pure. 

To  give  you  an  idea  of  the  extent  of  the  applicati )f 

electrolysis  to  the  recovery  of  gold,  I  will  quote  the  follow- 
ing lines,  written  in  October  1896  by  Mr.  Charles  Batters, 
Manager  of  the  Central  Hand  Ore  Reduction  Company,  who 
has  started  the  Siemens  and  Halske  process  in  the  Trans- 
vaal 

"  We  have    been   treating    for   the    past    two   yea  • 

■  month  at  the  Worcester   Mini'.      We  have  treated  at 

this  property  about  70, tons  of  material,  and  the  works 

are  a  complete  success.  This  Buccess  was  followed  up  by 
the  introduction  of  the  process  into  several  other  properties. 
We  have  been  treating  about  25,000  tons  a  month  for 
several  months  past  with  most  satisfactory  results.  There 
will  be  under  treatment  on  the  Witwatersrand  by  this  pro- 
cess,   about    the    beginning    of    ne\t    year,    loo, >  tons    a 

month  of  tailings  and  slimes.  We  have  been  treating  at 
the  Robinson  Mine  6,000  tons  of  slimes  per  month. 
handling  800  tons  of  cyanide  liquor  per  day,  containing  in 
the  liquor  to  he  precipitated  from  4  dwts.  a  ton  down  to  ]  ."> 
and  IS  grain-,  and  this  liquor  is  precipitated  from  4  dwts. 
down  to  S  or  '.'  grains,   an  1    from  18  grains  down  to  3   or  4 
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DR.    C.    A.    KOHN    IN    TUE    CHAIR. 


EFFICIENCY  OF  AX  ELECTEOLTTIC  CELL. 

BY    V.    lll'RTLIt.    PH.D.,    AND    B.    ZAUORSKI,    PH.D. 

In  a  previous  paper  read  before  this  Section  by  one  of 
:-.  a  formula  was  discussed  which  expressed  the  efficiency 
of  an  electrolytic  cell,  i.e.,  that  fraction  of  the  energy  con- 
sumed by  the  cell  which  was  converted  into  the  desired 
potential  chemical  energy. 
That  formula  was — 

u  i- 

v 


wherein  .   represents  the  so-called  back  electro-motive  • 
corresponding   to   the  products  which  are  desired,  whilst  \ 
repref  tual  electro-motive  foi  the 

terminals  of  the  cell.     The  factor  a  was  not  discn 1  in 

that    paper  at  any    length,    and    it    i-    the  purpose  of  tie- 

present  paper  to  communicate  the  results  of  a  number  of 
investigations  which  have  been  made  in  the  central  labora- 
tory of  the  United  Alkali  ( '■■..  part  of  which  were  commu- 
ted to  the  Liverpool  Physical  Society,  but  have  not 
been  published.  Most  of  the  investigations  «.■  are  about  to 
communicate  have,  however,  been  made  since  that  paper  was 
read. 

The  factor  a  in  the  above  formula  represents  the  fraction 
of  the  electro-chemical  equivalent  of  the  desired  suhst 
actually  obtained  per  ampere. 

Theoretically,  we  ought  to  obtain  for  every  ampere  ol 
current  one  electro-chemical  equivalent  of  the  substai 
In  many  carefully  arranged  electrolytic  experiments  the 
theoretical  yield  is  actually  obtained.  In  many  practical 
processes  of  electrolysis  the  yield  approaches  closely  to  the 
theoretical,    but    in    many    other    proci  v  ield    per 

ampere  is  very  much  less  than  that  calculated  bv  Faraday's 
law.  The  theoretical  yield  is  easily  approached  in  all  pro. 
cesses  when-  the  separated  ions  are  deposited  as  solids  .., 
i.  moved  as  gases;  such  is  the  case  in  the  process  of  copp.  i 
refining,  in  a  well-conducted  electrolysis  ,,f  ziuc  salts,  &c., 
&C.  Hut  in  such  processes,  where  the  products  of  the 
electrolysis  remain  in  solutiou,  where  so-called  secondary 
reactions  take  place,  the  newly-formed  products  take  part 
in  the  conduction  of  the  current ;  and,  from  the  maufacturer- 
point  of  view,  the  current  which  produces  other  than  the 
1  reaction  is  wasted. 
The  aim  of  our  investigations  is  to  trace  quantitative; y 
this  "  wasted  "  current,  and  to  connect  it  with  previously 
well-known  phenomena  in  such  a  manner  that  the  whole 
quantitative  course  of  a  given  electrolytic  process  might  be 
precalcuiated  with  a  similar  degree  of  accuracy  as  we  now 
can  precaleulate  the  necessary  terminal  voltage  for  a  given 
process. 

We  desire  at  once  to  state  that  it  would  be  presumption 
on  our  part  if  we  asserted  that  we  have  solved  the  problem, 
but  w-e  have  at  any  rate  succeeded  in  making  a  fair  begin- 
ning in  the  science  or  precalculating,  so  to  say,  the  crude 
outline  of  the  quantitative  course  of  the  electrolytic  changes, 
i.e.,  the  current  efficiencies. 

In  order  to  prevent  misunderstanding,  we  wish  to  present 
in  the  most  elementary  manner  our  methods  of  calculation, 
and  to  recall  as  concisely  as  possible  the  essential  features 
of  the  phenomenon  known  as  the  migration  of  ions.  There 
are  no  elementary  English  treatises  on  practical  electro- 
lysis which  deal  with  the  subject.  Even  a  modern  German 
treatise  on  the  subject— tic,  "  Ilandbuch  derElectrochemie," 
by  Ahrens  (1896) — does  not  contain  a  chapter  on  the  ap- 
plication of  the  phenomena  of  migration,  and  that  word 
eannot  be  found  in  the  index.  There  is  aot,  to  our  know- 
ledge, any  scientific  or  technical  treatise  which  indicates 
how  the  current  efficiency  might  be  estimated  bv  means  of 
the  known  velocities  of  ions,  and  this  must  be  "our  excuse 
for  troubling  you  with  a  few  elementary  remarks  on  the 
subject. 

In  order  to  fix  our  ideas,  let  us  assume  an  electrolvti- 
cell,  in  which  we  decompose  potassium  chloride.  The 
instant  we  close  the  electric  circuit,  chlorine  is  evolved  at 
the  anode,  hydrogen  at  the  cathode;  and  we  know  by 
Faraday's  law  that  after  100  amperes  have  been  passed 
through  the  cell,  there  will  be  100  (electro-chemical) 
equivalents*  of  chlorine  liberated  at  the  anode,  and  100 
equivalents  of  hydrogen  at  the  cathode,  corresponding  to 
the  decomposition  of  100  equivalents  of  potassium  chloride. 

We  are  all  acquainted  with  the  explanation  of  the  process 
a-  given  by  Grothus,  viz.,  the  exchange  and  passage  in 
opposite  directions  of  the  ions  from  one  molecule  to  its 
neighbour.  This  explanation  demands  that  after  the  passage 
of  100  ampere  seconds  through  the  cell  there  should  be  .'ji  > 
equivalents  of  cldorine  more  on  the  anode  side  of  the  cell 
than  there  were  before,  and   50  equivalents  more  potassium 

•  Throughout  this  paper  the  term  "  equivalent "  means  an  electro- 
chemical equivalent. 
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on  the  cathode  ride  than  were  there  before,  including  in  the 
counting  the  free  chlorine  as  well  as  the  combiner!  on  the 
one  side,  and  the  potassium  present  as  hydrate  as  well  as  in 
the  form  of  chloride  on  the  other  side.  This  is  usually 
represented  by  the  following  diagram : — 


DIAGRAM    Xo.    1. 
BEFORE    ELECTROLYSIS. 
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ZLi.  more  in  compartment 
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If  the  experiment  be  made  with  potassium  chloride,  it  is 
found  that  the  increase  of  chlorine  and  potassium  in  the 
respective  compartments  is  very  nearly  0  ■  5  of  the  amount 
of  the  substance  liberated,  but  if  the  experiment  be  made 
with  sodium  chloride,  then  the  results  are  different,  viz.,  in 
a  saturated  solution  we  find  an  increase  of  0-648  equivalents 
of  chlorine  in  the  anode  compartment'  and  0-352  of  sodium 
in  the  cathode  compartment  per  equivalent  liberated.  It 
would  appear  as  if,  for  100  ampere  seconds  passed  through 
the  cell,  35  equivalents  of  salt  had  been  decomposed  at  the 
anode,  liberating  there  35  of  chlorine  and  causing  35  sodium 
to  migrate  towards  the  cathode,  whilst  65  equivalents  of  salt 
had  been  decomposed  at  the  cathode,  liberating  65  of 
sodium  and  causing  65  of  chlorine  to  migrate  into  the 
anode  compartment. 

Hittorf,  to  whom  we  are  indebted  for  all  the  leading 
thoughts  on  which  our  work  is  based,  has  established,  by 
an  exhaustive  series  of  experiments,  that  for  each  salt  there 
is  such  a  transport  ratio,  which  is  slightly  affected  by  the 
concentration  of  the  solution,  but  is  not  affected  by  the 
material  or  distance  of  the  electrodes,  nor  by  the  material 
or  number  of  diaphragms  employed,  nor  by  variation  of 
temperature  within  certain  narrow  limits.  To  Hiltorf  is 
also  due  the  explanation  of  the  phenomenon  by  ascribing 
to  the  various  ions  different  velocities.  Thus,  from  Hittorf  s 
numbers  we  find  that  if  sodium   travels  with  a  velocity  1, 

then  chlorine  travels  with  a  velocity  (|.,'^_  =  1-85. 

In  this  respect  the  electrolysis  of  sodium  chloride  differs 
■very  materially  from  that  of  potassium  chloride,  owing  to 
the  fact  that  potassium  and  chlorine  travel  nearly  with 
equal  velocities,  whilst  sodium  and  chlorine  travel  at  very 
different  rates.  The  technical  importance  of  this  fact  we 
shall  refer  to  later. 

Hittorf  also  foresaw  that  a  connection  must  exist  between 
the  relative  conductivities  of  the  solutions  and  their  trans- 
port ratios.  But  an  accurate  determination  of  the  conduc- 
tivity of  a  solution  was  almost  an  impossibility  in  Hittorf's 
time,  and  it  was  reserved  for  Kohlrausch  to  devise  the 
elegant  method  for  the  determination  of  the  conductivities 
of  -aline  solutions  which  enabled  this  relation  to  be  estab- 
lished. Kohlrausch's  discoveries  in  this  direction  resulted 
in  showing  that  the  conductivity  of  a  salt  was  the  sum  of 
twr,  constituent  parts,  viz.,  the  conductivity  of  the  anion 
and  the  conductivity  of  the  cation,  and  that  the  same  anion 
or  cation  had  the  same  conductivity  in  a  great  number  of 
its  salts. 

These  relative  conductivities  were  found  to  beai  the  same 
relation  to  each  other  as  the  transport  ratios  of  Hittorf; 
they  were,  in  fact,  a  different  numerical  expression  of  tin- 
same  fundamental  phenomenon — the  different  velocities  of 
the  ions. 

Thanks  to  the  efforts  of  Hittorf,  Kohlrausch,  Wiedemann, 
and  many  other  observers,  we  are  now  in  possession  of  a 


table  of  the  relative  conductivities  of  the  various  ions,  by 
meaus  of  which  we  can  replace  leugthy  tables  of  ttansport 
ratios  for  dilute  solutions. 

The  following  is  such  a  table  (  Wiedemann)  :  — 

Table  I. 


Anions. 


01 69 

J 63 

NO, 58 

ClOj 32 

CIO, 51 

OH 165 


The  numbers  given  in  the  table  may  thus  he  used  for 
calculations  (1)  of  the  molecular  conductivities  of  dilute 
solutions. 

Thus  the  molecular  conductivity  of  XaHO  is  the  sum  of 
the  numbers  (Xa  =  40)  +  (OH  =  165),  or  205,  whilst  for 
a  solution  of  sodium  chloride  of  similar  concentration  the 
molecular  conductivity  is  only  40  +  62  =  102. 

Thus  a  dilute  salt  solution  conducts  only  half  as  well  as 
a  solution  of  caustic  soda. 

(2.)  We  can  calculate  from  these  numbers  the  transport 
ratios.  Thus  the  transport  ratios  for  sodium  chloride  are 
for — 

40  „.„„„ .__      62 


cation 


40  +  62 


0-392  ;  anion 


40  +  62 


=  0-608. 


It  is  thus  very  easy  to  represent  for  dilute  solutions  the 
quantitative  results,  not  only  with  respect  to  Faraday's  law, 
but  also  with  respect  to  alterations  in  the  concentrations 
and  constitution  of  the  solutions  in  the  immediate  neigh- 
bourhood of  the  electrodes  after  the  passage  of  a  given 
current,  such  that  the  constitution  of  the  solution  is  not 
materially  altered. 

In  order  to  show  how  this  is  best  done,  let  us  represent 
the  electrolysis  of  a  salt  solution  diagramatically  by  means 
of  these  numbers.  We  have,  after  the  passage  of  a  certain 
current  (102  ampere  seconds), — 


Diagram  Xo.  2. 
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40  XaCl  were  decomposed  at  the  anode ;  the  sodium  of 
these  migrates  towards  the  cathode. 

62  XaCl  were  decomposed  at  the  cathode,  the  chlorine 
of  which  migrates  towards  the  anode. 

There  are  liberated  62  +  40  CI  at  the  anode;  there  are 
liberated  G2  +  40  Xa  at  the  cathode  ;  and  since  the  current 
is  measured  by  the  ions  liberated,  the  current  passed  through 
the  cell  is  the  sum  of  all  the  migrated  ions,  viz.,  62  +  40 
(ampere  seconds). 

It  is  important  to  remember  that  the  current  can  always 
be  measured  by  the  sum  of  the  number  of  ions  transported 
towards  both  electrodes. 

When,  however,  the  passage  of  the  current  produces  a 
new  electrolyte,  as  it  does  in  the  case  of  the  electrolysis  of 
potassium  chloride  or  sodium  chloride,  then  the  question 
arises,  How  can  we  foretell  approximately  the  further  course 
of  the  electrolysis  when  the  constitution  of  the  electrolyte 
has  been  materially  altered  ? 

Let  us  again  suppose  a  cell,  divided  by  a  diaphragm  and 
containing  a  solution  of  common  salt.  Let  a  certain  amount 
of  current  be  passed  through  the  solution,  and.  in  consequence, 
let  the  cathode  compartment  contain  a  mixture  of  salt  and 
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■odium  hydrate.  Since  sodium  hydrate  i-  much  the  better 
conductor  ol  the  two,  n  great  amount  of  the  current  will 
electrolyse  sodium  hydrate  with  reproduction  of  the  sami 
amonnl  of  sodium  hydrate,  and  with  n  corresponding  i  >  i  i  lt  r .  ^ 
tion  of  hydroxy  1  ions  into  the  anode  compartment,  Onlj 
apart  of  the  current  will  electrolyse  Bodiom  chloride,  with 
production  of  additional  sodium  hydrate  in  the  cathode 
compartment,  and  with  corresponding  migration  of  chlorine 
•  from  the  cathode  compartment  to  the  anode.  At  the 
same  tune  some  sodium  ions  will  migrate  from  the  anode 
compartment  into  the  cathode  compartment  and  increase 
the  amount  of  sodium  hydrate  then-  formed. 

The  increase  in  the  number  of  equivalents  of  -odium 
hydrate  in  the  cathode  compartment  is  due  to,  first,  the 
emigration  of  chlorine  ion-  from  the  cathode  compartment 
towards  the  anode,  and  secondly,  to  the  immigration  of 
sodium  ions  into  the  cathode  compartment  from  the  anode 

compartment.  If  we  add  these  two  numbers  of  newly 
formed  equivalents  of  sodium  hydrate  and  divide  by  the 
ampere*  which  have  caused  thi-  change,  then  we  have 
calculated  the  current  efficiency  of  that  particular  cell.  We 
have  thus  reduced  the  problem  of  calculating  the  curren' 
efficiency  to  a  problem  in  calculation  of  migration  of  ion*. 

In  order  that  the  principle  of  the  calculation  may  be 
nurr  clearly  grasped,  let  us  assume  that,  by  reason  of  the 
D,  but  at  present  unknown,  mixture  of  -odium  hydrate 
and  sodium  chloride  in  the  solution  in  the  cathode  compart- 
ment, there  are  jn  equivalents  of  hydroxy]  emigrating 
together  with  80  equivalents  of  chlorine  from  the  cathode 
•  ompartment.  No  new  formation  of  sodium  hydrate  accom- 
panies the  emigration  of  the  Jo  equivalents  of  hydroxy!,  bnt 
to  the  emigration  of  80  equivalents  of  chlorine  corresponds 
the  formation  of  80  equivalents  of  sodium  hydrate.  In 
addition  to  these  80.  there  will  be  a  certain  numl"  I 
sodium  ions  migrating  from  the  anode  to  the  cathode 
That  number  is  easily  calculated  by  a  simple  proportion, 
thanks  to  the  principle  of  constant  velocities  of  the  ion-. 

We  know  that  for  62  chlorine  which  migrate  in  one 
direction.  40  sodium  migrate  in  the  other:  hence,  for  the  80 
which  we  assumed  to  migrate  in  the  above  case,  there  wiil 
he  immigration  of — 

..1  •..  -odium. 

-  milady  we  know  that  for  a  migration  of  163  hydroxyl 
ions  there  will  be  a  contrary  migration  of  40  sodium  ions, 
and  consequently  the  migration  of  20  hydroxyl-  involves  a 
migration  of — 

— =  ..    '  =  4-85  sodium  ions. 
loo 

The  total  number  of  sodium  ions  newly  formed,  and 
immigrated  into  the  cathode  compartment,  is  therefore — 

80  +  51-5  4-  4-85  =  I36-3.J. 

But  we  al-o  know  that  the  sum  of  all  the  migrations 
measures  the  current.     Hence  the  value  of  the  current  is — 


80 
Anion       + 
niieration. 


51-:.  -  1-85 
Oathion 

migration. 


=  156-35. 


aud  the  current  efficiency  in  that  case  would  be — 
136-35 


150-35 


M 


Tloi-.  if  a  solution  contain  M  molecules  I  f  sodium 
of   which    .     arc  sodium    hydrate  and  (M  -  ..■)  are   sodium 
chloride,  then  tin-  conductivity  would  be — 

102  (M   -  J-)   +  205  ... 

in  1  the  Current  WOOld  divide  itself  between  -alt  aud  cau-tie 

soda  (if  we   disregard  the   inlluence  of  the  electro-motive 
force  of  polarisation)  in  the  ratio — 


Salt. 

<  laustic  Soda. 

'■I  -  .r) 

' 

To  the  former  current  corresponds  a  migration  of 
62  (M  -  x)  chlorine  and  40  (SI  —  r)  sodium;  to  the 
1  itt.r  current  correspond- a  migration  of  165. J  hydroxyle 
and  4t>..<  sodium;   hence  the  current  efficiency  is— 

102  M   -  62  x 
a  -  102  >I  +  (203  -  102)  x 

This  formula  for  the  current  efficiency  is.  however,  onlv 
valid  for  a  short  moment,  since  on  continuing  to  pass  the 
current,  x  continually  increases,  and  M  also  undei . 
alteration-.  It  i-  easy  to  change  the  above  formula  into  a 
differential  equation.  If  the  current  be  C  amp.  res,  the 
amount  of  sodium  hydrate  produced  will  be  iu  the 
time  d  t — 

dx  =  o.Cdt. 

Sub-tituting  for  o  its  value,  and  integrating,  we  obtain 
the  efficiency  for  the  whole  current  needed  to  produce 
x  mols.  of  sodium  hydrate  in  the  cathode  compartment, 
which  at  the  beginning  contained  onlv  salt. 

Thus,  for  dilute  solutions,  the  problem  of  calculating  the 
current  efficiency  is  reduced  to  a  simple  problem  of 
calculating  migration  or  conductivity  phenomena. 

But  to  the  technologist  the  knowledge  of  the  behaviour 
of  very  dilute  solutions  is  of  but  smali  value.  He  is  con- 
cerned as  a  rule  with  concentrated  solutions,  for  which  the 
simple  laws  above  stated  do  no  longer  hold  good,  and  the 
methods  of  calculation  just  explained  can  only  furnish  a 
hint  towards  an  investigation  of  the  problems  of  precal- 
culating  the  current  efficiency  for  any  given  cell  filled  with 
concentrated  solutions. 

The  first  question  is,  naturally,  How  do  the  transport 
ratios  change  with  the  concentration  of  the  solutions? 
This  has  heen  ascertained  by  various  investigations.  We 
give  iu  Table  II.  a  few  of  the  results  for  such  salts  as 
have  a  particular  interest  iu  connection  with  our  experi- 
ments. 

Table  II. 


- 


Volume 

Litres 

per  Grm.- 

Molecule. 


Transport 
Cation. 


Observer. 


KC1. 


We  hope  to  have  thus  clearly  explained  the  calculation 
of  a  current  efficiency  by  means  of  the  relative  velocities 
of  migration.  KOH 

But  in  doing  s,,  we  have   assumed  a  relative    migration 

of  20  hydroxyl  ions  and  80  of  chlorine  ions,  and  such  an       NaCl J 

assumption  is  of  no  use  except  as  an  illustration.  S 

To  render  the  principle  useful,  we  must  be  able  to  state        NaOH 

how  the  current  will  divide   itself  in   the   cathode  compart- 
ment between  the  sodium  hydrate  and  the  sodium  chloride       NajSO, 

contained  therein  in  known  proportions. 

This  problem  is  readily  solved  for  dilute   solutions.     In       Xa.COj 

all  such   solutions  the  conductivity   is  -implv  the   -tic 

the  conductivities  of  the  several  ioris  thev  contain.  


0-36 

0-411 
0-80 
293 
0-61 
17.1 
S"9S 
0-36 
2-l>t 
1-." 
5-30 
»*70 
0-80 
0-32 
l-l'l 
0*92 
3-50 

1-67 

0-35 

1-02 

5-30 

WTO 


0-484 

0-4*4 
0-486 
0-485 

0-4-,; 

■  i-l-l 
0-485 
0-2B1 

0-852 

0-355 
0-366 

0-173 

O-'OO 
0-157 
0-359 
0-366 

0-47H 
0- 150 

,,-;-.i 


Hittorf. 

Weiske. 
Kuschel. 

Hittorf. 
Kuschel. 
Hittorf. 
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As  regards  the  alteration  of  the  transport  ratios  with 
temperature,  but  tew  observations  are  yet  at  our  disposal. 
At  ordinary  temperatures  theiv  is  but  little  change. 

It  has  also  been  proved  that  the  transport  ratios  are 
independent  of  the  material  of  which  diaphragms  are  made, 
porcelain  giving  the  same  result  as  tissues  or  parchment. 
They  are  also  independent  of  the  nature  of  the  electrodes. 

The  net  result  of  the  investigation-  represented  by  the 
table  i-  that,  as  far  as  transport  ratios  in  concentrated 
solutions  are  concerned,  they  are  sufficiently  constant  to 
permit  their  use  for  technical  calculations. 

The  next  point  to  consider  is,  How  can  we  calculate  the 
ratio  in  which  a  given  current  divides  itself  among  different 
electrolytes  in  one  concentrated  solution? 

For  this  purpose,  let  us  imagine  a  trough  divided  length- 
ways by  a  partition,  so  that  one  half  of  the  trough  is  filled 
with,  say,  sodium  chloride  solution,  and  the  other  half  with, 
say.  sodium  hydrate  solution.  Let  the  ends  of  the  trough 
ruied  by  two  platinum  plates,  which  serve  as  electrodes. 
Let  a  current  be  now  sent  through  the  trough,  such  that 
the  plates  show  a  terminal  potential  difference  of  V  volts. 

Let  the  electro-motive  force  needed  for  the  decomposition 
of  the  salt  be  Et  and  the  conductivity  of  the  solution  C, ; 
and,  similarly,  let  the  electro-motive  force  for  decomposing 
sodium  hydrate  be  E;  and  its  conductivity  C2  ;  then  we  have 
the  currents  A,  and  As  passing  through  the  salt  and  caustic 
compartment  respectively — 

A,  =  C,(V  -  E,) 
A2  =  G,(V  -  E,). 
The  total  current  is  thus  represented  by — 

A,  +  A,  =  C,(V  -  E,)  +  C,(V  -  E.); 
he  fraction  travelling  over  salt  is  : — 

cyv-  EQ 

C,(V  -  E,)  +  C,(V-E2) 
and  if  we  consider  this  fraction  of  the  current  as  the  only 
useful  one,  then  it  also  represents  the  current  efficiency  of 
the  given  arrangement.  If  the  two  solutions  are  such  that 
thev  contain  an  equal  number  of  molecules  per  litre,  and 
the  sectional  areas  of  the  two  parts  of  the  trough  are  M, 
and  Mj,  the  number  of  molecules  of  the  constituents  will 
be  in  proportion  M,  and  M.;.  and  the  conductivities  grow 
with  the  areas  ;  hence  we  have  the  current  efficiency — 

?.r,cyv  -  Ej) 

*~  MA(V  -  Ed    :   M,(  ,,\  -  E,, 
or — 


If  we  now  remove  the  partition  and  allow  the  solutions 
to  mix,  the  formula  will  still  hold  good  if  the  conductivity 
of  the  mixture  is  equal  to  the  sum  of  the  conductivities  of 
its  part-. 

In  that  case  the  above  formula  represents  the  current 
efficiency  with  respect  to  the  one  constituent  in  an  open  cell 
containing  a  mixture  of  electrolytes. 

It  is  readily  seen  that  this  efficiency  becomes  perfect,  i.e., 
equal  to  1,  only  when  the  term — 

,  r      C2    (V  -  E.)  _  „ 

vanishes.  And  this  can  only  happen  in  two  ways  either 
if  M.,  itself  is  0,  i.e.,  if  only  one  electrolyte  is  present  ; 
or  if  the  difference  (V  -  E.,)  becomes  =0,  i.e.,  if  the 
terminal  voltage  can  no  longer  decompose  the  substance  M.:. 

The  current  efficiency  is  zero,  if  the  difference  (V  —  E,) 
becomes  zero,  i.e.,  if  the  terminal  voltage  is  not  great 
enough  to  decompose  the  substance  M,. 

/  V  —  E  \ 

If  the  terminal  voltage  is  increased,  the  fraction  ^y  _  g-J 

tends  towards  unity,  and  in  that  case  the  current  efficiency 
tends  towards  a  limiting  value  — 


M1  +  M,g(r 


I  . 


3  J 


1     "'Ci 

The  increase  of  the  terminal  voltage  means  a  high 
current  density,  and  the  formula  shows  that  if  E,>E_.  a 
higher  current  density  will  increase  the  current  efficiency. 
This  explains  why,  for  certain  processes,  a  better  energy 
efficiency  is  obtained  with  a  higher  voltage  than  a  lower 
one,  and  confirms  what  has  often  been  observed — that  of  two 
cells,  the  one  using  the  lower  terminal  voltage  is  not  neces- 
sarily the  best. 

This  limiting  value  of  the  current  efficiency  is  in  inoat 
cases  the  only  value  that  can  at  all  be  calculated,  since  in 
complicated  processes  we  know  but  little  of  the  real  values 
of  the  electro-motive  forces  of  polarisation.  Consequently, 
in  what  follows  we  give  for  comparison  with  actual  experi- 
ments only  the  limiting  values  of  the  calculated  current 
efficiencies. 

In  order  to  test  the  applicability  of  these  principles  we 
made  two  solutions,  one  of  potassium  chloride  and  one  of 
potassium  hydrate,  containing  exactly  3  grm.-mols.  of  the 
substance  per  litre. 

We  estimated  carefully  the  conductivity  (by  Kohlrausch"s 
method)  of  the  pure  solutions  of  potassium  chloride  anil 
potassium  hydrate,  and  of  mixtures  of  these  at  various 
temperatures.     We  give  in  Table  III.  the  details. 


Table  III. 

Composition  of  Solution. 

Conductivity  at  Temperature  (Centigrade).* 

> 

Grins,  per               <  >n  100  mols.  of 

Litre.                     Electrolyte. 

KC1. 

KOH.          KCL         KOH. 

211° 

30° 

40° 

50° 

60° 

70° 

80° 

I'll 

1 

22.T34 

0 

100 

0 

2-566 

2-1IS7 

3-430 

3-839 

4-249 

1-687 

5-115 

5-550 

2 

200-90 

16-8 

111 

2-708 

3-193 

3-641 

1-111 

4-573 

5-050 

5-516 

6-036 

3 

33-6 

80 

20 

2-881 

3-373 

• 

4  373 

4-851 

5-352 

5-811 

4 

186-21 

50*4 

70 

30 

3H15 

3-550 

4-0811 

1-63H 

5-112 

5-605 

6-205 

6*646 

5 

13398           672 

60 

40 

S-193 

3-751 

4-320 

4-890 

5-429 

6-000 

6-571 

7-058 

6 

111-63          BfO 

50 

1    3-372 

3-965 

4-630 

5-170 

5-820 

6-330 

6-910 

7-doii 

7 

99-32        100-8 

40 

60 

S-543 

4-142 

4-7.-.S 

.V37S 

6-025 

6-657 

7-272 

7-844 

e 

66-99      117-6 

30 

'    76 

3-768 

1  -302 

f995 

5'6W 

6-320 

7-011 

7-623 

8-272 

9 

44-ia;        134-4 

2" 

80 

1-536 

5-233 

5-952 

6-593 

7-29H 

B-081 

S 

10 

22-33        151-2 

HI 

M 

- 

1-70I-, 

5-  101 

H-233 

6-959 

7-70U 

8-375 

9-062 

11 

0 

II 

100 

1-165 

1-952 

,v.;is 

.  39J 

7-231 

8-053 

8-767 

Amperes  per  volt  per  litre. 


The  net  result  of  the  investigation  is,  that  the  conduc- 
tivity (amperes  passing  per  volt  through  one  litre)  for  a 
-oliition  of  KOI  containing  223-34  grin-.  KC1  per  litre 
(3  mols. j  is,  at  the  absolute  temperature  T, — 

C,  =  0-04263  T  -  9-924, 


and  that  a  KHO  solution,  168  grms.  per  litre  (3  mols.).  is 
C  =  00767  T  —  18-308,  and  for  mixtures  containing 
.i- "volumes  of  such  a  potassium  chloride  solution,  and  1  —  r 
volumes  of  a  potassium  hydrate  solution,  the  conductivity  at 
any  absolute  temperature  T  is — 

C  =-=  (0-07G7  -  0-0341  .r)  T  +  8'384a-  -  18-308; 
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thai  is,  ■»<  an\  ii'iii|n  iratureT  tin-  i-outliii-ii  \  it  v  of  the  mixture 
is  tbe  exact  arithmetic  mean  between  the  conductivities  of 
the  two  solutions  el  the  lame  temperature. 

If  the  conductivity  i  f  the  3-molecule  potassium  chloride 
solution  is  ohosen  as  uait,  thai  of  a  corresponding  potassium 
hydrate  solution  ai  the  same  temperature  is  1*693.    The 
conductivity  of  a  mixture  of  ( 100  —  x)  volumes  of  the 
with  x  volumes  of  the  teoond  is  very  nearly — 

(100-J-)  4- J-  x  V62.1 
100 

or,  otherwise  expressed,  the  conductivity  of  the  mixture  is 
nearly  the  sum  of  the  conductivities  of  its  constituents  ; 
so  that,  on  the  principles  we  have  just  explained, the  current 
efficiency  for  the  decomposition  of  the  potassium  chloride  in 
-ueh  a  mixture  in  an  open  cell  would  be  — 


in,. 
(loo-  r)  -  .,   ■  f6S' 


I     I 


A  number   of   various   mixtures  of  these  solutions  were 
next    subjected  to  electrolysis  in  a  cell  without   diaphragm 


between  platinum  electrodes.  The  gaseous  products  of  the 
electrolysis  were  measured  and  analysed.  The  volum 
detonating  gas  evolved  in  a  voltameter  bj  the  -  una  ■  urreni 
in  the  same  time  was  also  noted.  From  the  given  data  m<- 
ealculate  the  amount  of  oxygen  which  the  current  evolved 
in  the  cell  ami  in  the  voltameter  ;  this  gives  the  curreut 
efficiency  tor  oxygen  for  the  given  mixture  of  K<  I  and  Ki  ill 
solution ;  the  difference  between  that  and  100  is  the  chlorine 
efficiency. 

Thus,   oa  subjecting  a  mixture  of  ! ,c    of  the    KG 

solution   and    10  c.e.   of    Kllll    solution    to   electrolysis,    w.- 
found  11-4  c.c.  of  oxygen  evolved,  whilst  in  the  voltameter 

99  cc.  of  detonating  gas  were  found,  equivalent  to  33  c.c. 
of    oxygen.      Thus    the   current   efficiency    for   oxygen    is 

=  3  I  -  ."•  per  cent.,  and,  by  difference,  the  efficiency  for 

chlorine  is  65"S  percent. 

The  Table  IV.  exhibits  the  details  of  these  experiments 
and  the  efficiencies  actually  found,  compared  with  the  results 

of  a  calculation   of  the  limit  of    current   efficiency   1, 
upon  the  principle  explained,  viz.,  that  the  current  divide- 
between  the  two  salts  in  proportion  to  conductivity,  dis- 
regarding the  difference  in  electromotive  force. 


Table  IV. 


mam?                        Electrolyte. 

Gas    us  Products  of 

i  VMS, 

Current 
Efficiency 

for 

Calculated 
Current 
Efficiency 

for 

Reduc- 
tion 
at 
Cathode. 

- 

C.e.of 
per  Litre.               Solutions 

IntheCclL 

meter. 
H2+0. 

KI  !. 

K.  .11           KOI.    KOH. 

Total. 

H.             O. 

CI.            0. 

CI.             O. 

0 

a 

0 

ft 

r 
a 
h 
a 
/> 
't 
b 

b 
a 
1 

1  880*70            1-68 

2  819*50           8*88 

3  211-s,.           8-40 
I        211-sn           s-io 

4  200-70          16*80 

1  !00*70          16*80 

2  800*70          16*80 

2  156-21           50-40 

3  1S6-11 

3  111-65           84-00 

4  111  .V,          B4-00 

4  6699          111 

5  86*89          117*60 
'-•■J-:j.>        151*80 

>'■          88*33        151*20 

98 
95 
86 
90 
90 
90 
70 
70 
BO 
50 
30 
SO 
10 
10 

1 
2 
5 

5 

10 

10 
10 
30 

50 
50 
7" 
70 
90 
90 

66-6 
67*8 
75-8 
75-8 

77-2 
77-1 
81-0 
80-0 

-  co 

860 
s:;  i 
91*8 
95*0 
97*8 
91*0 

65-i; 
66*8 
656 
66-0 

6S  - 
66 -2 

68-8 

6e*a 

66*5 
67-2 
67-0 
67*8 

71-4 

67-2 

two 

1*0 

1-4 
10-2 

9-8 
114 

11*2 
U*8 

13-8 
18*5 
18-8 
16*4 
84*6 
28*6 

so-o 

87*4 

99-9 

1».V2 

l,i,rii 

100-8 
99-u 
99-8 
1048 
100-0 
100*4 
100*6 
100*8 
100*0 
107*8 
100*6 
100-0 

97*00 

96*10          3'90 

ea-40       :so-t;o 

70-90         29-10 
65-50          34  -50 
66*80        33-70 
69-19         33-81 
58*40         41-60 
59-67          40-33 
If  in        55*90 
51-JO          48-80 
88*90         78*10 
88*96         66 
10*70        89*80 
17S0         88*20 

98-3          1*6 
96-3           8-2 
:>2-l          7-:i 
92-1          7*9 
84*7         lrs 
84-7          14*8 
S4'7        14*8 
58*9        41-1 
58*9        41-1 
HS-1         61*9 
88*1         61  (i 
80*8         79*8 
80*8        79*8 

''■■4          98*6 
6-4         Mi-6 

1*50 
5-10 
1*50 
17" 
0*30 
0*6* 
0"85 
0-liO 
0-62 

0 
0-29 

M 

o 

0 

0 

IOC 

. 

so 

r'''\/^\ 

•an 

;,-' 

-'' 

•10 

,n« 

Je 

i'-' 

\t&f 

60 

Xf& 

&> 

,J>°- 

^-TuG" 

J£V 

r  o»j 

eo 

c 

??& 

r-"*fcT 

teff* 

ao 

s^~~ 

3Z 

_.' 

'"' 

20 

1 

— jf-"^ 

,-'' 

10 

w,'' 

c 

/   S 

J. 

tC 

1 

uun  '3SCISSA£  cc   °f  "HO  solution  in    100" mixture 

HH  0   solution  166  Grms  per  liter  in 

KCI.  223  3    -        -        -  -    •*•  ~ 


102 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  ISDUSTKY.        (Feb. 27, isS7 


It  will  be  seen  that  the  limiting  current  efficiencies 
calculated  from  the  conductivities  <lo  not  agree  with  those 
actually  obtained  by  experiment  This  is  strikingly  exhibited 
by  the  diagram.  The  experiments  were  carefully  made,  but 
they  are  of  course  influenced  by  the  formation  of  secondary 
products,  particularly  hypochlorite,  the  presence  of  which 
makes  itself  fell  at  'the  cathode,  to  which  it  only  moves  by 
diffusion  and  agitation. 

This  is  shown  in  the   column   "  Reduction  at  Cathode, 
which  indicates  the  percentage  of  hydrogen  which  was  not 
evolved  in  the  cell  owing  to  reduction  of  hypochlorite  at  the 
cathode. 

The  liquid  surrounding  the  anode  rapidly  becomes  richer 
in  oxygen  compounds  than  the  given  composition  of  the 
electrolyte  indicates,  since  from  70  to  90  per  cent,  of  the 
current"  produces  chlorine,  which  at  once  is  absorbed  as 
hypochlorite.  Thus  we  must  expect  the  oxygen  evolution 
to  bo  greater  than  would  lie  the  ease  if  a  uniform  composition 
of  the  solution  could  be  maintained. 

A-  Ilittorf  already  pointed  out,  the  way  in  which  the 
current  distributes  itself  between  two  electrolytes  can  only 
really  be  found  by  migration  experiments,  and  such  are 
verv  difficult  to  make  and  very  tedious. 

The  result  of  these  experiments  teaches  us  that  in  an 
open  cell  the  calculation  of  the  current  efficiency  from  the 
assumed  conductivities  is  a  higher  limit  for  the  production 
of  chlorine  or  hypochlorites;  that  the  current  seems  to 
electrolyse  more  readily  the  potassium  hydrate  thau  the 
calculation  from  conductivities  would  indicate. 

In  a  similar  manner  the  conductivities  of  mixtures  of 
sodium  chloride  and  sodium  hydrate  were  determined  by 
Mr.  Auer.  The  net  result  of  his  measurements  is  given  in 
Table  V. 

From  those  results  it  appears  that  very  approximately 
the  conductivity  of  the  mixtures  is  again  the  arithmetical 
mean  of  the  constituent  parts.  If  the  conductivity  of  the 
sodium  chloride  solution  is  taken  as  unit,  that  of  the 
corresponding  NaHO  solution  is  1-58. 

The  following  experiments  to  ascertain  the  current 
efficiency  for  sodium  hydrate  with  various  mixtures  of 
NaCl  and  NaHO  solution  were  made  : — 

1.  In  a  porous  porcelain  cell  filled  with  a  solution  of  sodium 
chloride  containing  0  grm.-mols.  per  litre,  a  platiuuiu  anode 
was  placed,  A  beaker  was  filled  with  the  same  solution, 
and  a  platinum  cathode  surrounding  the  porous  pot  was 
employed.  The  current  was  passed  until  the  outside 
compartment  contained  5  grins.  NaHO  per  litre.  The 
current  efficiency  varied  from  0'91  to  0*93. 

Taule  V. 
Conductivities,  16°. 


Calcu- 
lated.* 


5 

0 

0T.22G 

1-913 

LIT, 

1-940 

1-940 

4 

1 

0-4712 

■r  122 

101 

2-115 

2-164 

3 

-' 

m-  B76 

2-285 

15-6 

2-313 

2-388 

2 

3 

0*8974 

2T,17 

15-6 

2-5-17 

2-612 

1 

i 

0-3536 

2-82S 

15-11 

8-862 

2-820 

u 

5 

0  3284 

3-045 

157 

3-063 

3-063 

•  C  =  0-388  (M  -  .r)  +  0-612 ..-. 

2.  The  same  arrangement  was  used,  but  the  cathode  was 
surrounded  with  a  solution  containing  8*15  grm.-mols.  of 
NaCl  and  1*85  grm.-mols.  of  NaHO.  The  current 
efficiency  was  tound  to  be  from  0-3G9  to  0 ■  4 1 1> . 

:;.  The  same  arrangement  was  used,  but  the  solution  in 
the  cathode  compartment  contained  1-73  grm.-mols.  of 
NaHO  and  only  0-25  grui.-mol.  of  NaCl  per  litre.  The 
current  efficiency  was  found  to  vary  from  0- 10  to  0-16. 

In  all  these  experiments  the  current  was  measured  by  a 
copper  voltameter,  and  the  increase  in  alkalinity  of  the 
solution  ascertained,  from  which  two  data  the  current 
efficiency  was  calculated. 


These  experiments  cannot  be  compared  with  the  formula 
for  the  limit  of  current  efficiency  given  for  the  open  cell, 
where  questions  of  migration  do  not  play  any  part.  In 
these  experiments  a  diaphragm  was  used,  and  the  elec- 
trolyte in  the  anode  compartment  differed  from  that  in  the 
cathode  compartment.  Hence  the  phenomena  of  migration 
must  be  taken  notice  of.     This  is  done  as  follows  : — 

If  the  transport  ratio  for  a  concentrated  solution 
(5  grm.-mols.)  of  sodium  chloride  is  taken  as  Hittorf's 
figure  =  0-352,  then  the  velocity  of  the  sodium  ion  is 
0-35,  that  of  chlorine  0-65.  Since  the  relative  conduc- 
tivity of  a  5-molecule  sodium  hydrate  solution  is  by  our 
measurements  1 -58  times  as  great,  the  relative  velocity  of 
the  hydroxyl  ion  must  be — 

1-58  -  0-35  =  1-23. 

Hence  the  relative  velocities  of  the  ions  in  this  concentrated) 
solution  may  be  taken  as  — 


0-35 
(V65 
1-23 

1-00 

(i 

1-86 

HO 

3'50 

and  the  transport  ratio  for  NaHO  are  0-222  and  0-788. 

In  the  cathode  compartment  the  current   divides  for  the 
limiting  condition  as — 


M, 


:M.Ay,  i.e.,  asM,:  l'oSM., 
~Ci 


if   M,  and  Ms   are    the   number   of   molecules   of   sodium 
chloride  and  sodium  hydrate  respectively. 

The  current  M,  produces  M]  ions  of  sodium,  which 
count  as  new  sodium  hydrate.  The  decomposition  of  the- 
sodium  hydrate  in  the  cathode  compartment  produces  no 
new  sodium  hydrate,  but  to  the  emigration  of  hydroxyls 
corresponds  an  immigration  of  sodium.  The  amount  of 
sodium  hydrate  thus  brought  into  the  cathode  compartment 

is  0-222  M, ',- =  1-58  x  0-222  x  M«.     Hence  the  current 

efficiency  is,  for  sodium  hydrate, — 

_    Mi  +  0-S50Mi 

Mi  +  1-58M2 

Comparing  this  with  the  efficiency  for  the  open  cell 
viz., — 

a   _    M, 

M2  +  1-58  M2 

we  see  at  once  the  bentficial  influence  of  the  diaphragm. 

The  following  Table  VI.  compares  the  results  of  actual 
experiments  with  the  efficiencies  so  calculated,  and  again 
indicates,  what  the  previous  experiments  with  potassium 
solutions  have  shown,  that  the  calculated  results  are,  higher 
limits  for  the  production  of  soda  and  chlorine ;  that  more 
current  travels  over  NaHO  than  the  calculation  from  con- 
ductivity would  lead  us  to  suppose. 

Table  VI. 


Electrolyte  Molecules  per 
Litre  in  Cathode  Compartment. 


NaCl(Mi).         NaOHIM.). 


Efficiency, 


Actual. 


Calculated. 


5-00 
:iJ5 

(1-25 


0 
1-85 

4-75 


0-91—0-93 
0-37—0-42 
O'lO— o-i« 


1-000 
0-640 
0-209 


Electrolyte  in  anode  compartment :  saturated  solution  of  KaCl. 

These  results  show  also  that  if  the  cathode  compartment 
contains  only  sodium  hydrate,  the  current  efficiency  falls 
very  low.  It  is  well  known  that  many  inventors  have 
constructed  cells  which  should  contain  in  the  cathode 
compartment  pure  caustic  soda  solutions,  and  the  investiga- 
tion of  the  current  efficiency  of  such  cells  has  consequently 
commanded  our  attention  at  various  times. 

Some  of  our  older  experiments  (made  by  Mr.  Auer)  may 
find  a  place  here. 
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Into  tin'  anode  compartment  was  placed  :i  solution  of 

common  salt  containing  819  grata,  Nail  pat  liirc.     Into 

the  cathode  compartment  wen  placed  caustic  soda  solutions 

iriona  concentrations,  the  correnl  being  measured  bj 

■  ooppnr  voltameter      rhe  following  Table  VII. exhibits  the 

results  :-- 

Tim.*:  VII. 


Solution  n-ar   Ini ■.!•'. 

- 

Efficiency, 

-Tim.  XaClpcr  litre 
.. 
Six-'*) 

toft 

90*0 -rnna.  X.iOH  per  litre 

i-o 

4-(l 
8-0 
0*8 

0-15(1 
"■■JH 
d-217 
0*8S» 

0*299 

0*200 

Iu  this  case  the  extreme  efficiency  would  be  theoretically 
simply  the  transport  ratio  for  sodium  in  oanstic  soda,  which 
for  dilute  solution-  is.  according  to  Koschel,  about  0*30. 

It  will  be  seen  that  the  result-  are  variable — some  higher, 

some  lower.     Mr.  Auer  at  tliat  time  thought  the  variability 

'ne    to  the    mode  of  rillim*  the  cell.      If  the  diaphragm 

wa-  moistened    with  salt  the   efficiency  was   ;:ood ;  if  the 

Stic  was  tir>t  put  in  and  the  diaphragm  soaked  therewith 

the  efficiency  would  be  bad. 

Two  experiments  which  he  made  to  test  this  point  gave 
the  following  results  ;  — 


■hie  used. 


partment.        Oatbode  Compartment. 


Current 
Efficiency. 


titrated  Nat 
t  ion,  filled 

tion.  filled  last. 


Nalin  solution,  so)  rrms.  0'  k> 

Iicr  litre,  till.-il  lui-t. 
NaHO  solution.  80  grms.  i»"i*2 

per  litre,  filled  first. 


We  therefore  repeated  these  experiments,  but  under  such 
condition-  that  the  diaphragm  was  used  for  some  time  and 
got  into  a  condition  of  stability  as  to  the  composition  of 
the  solution  rilling  its  pores,  and  then  rapidly  replaced  the 
solutions  one  after  the  other,  each  operation  being  a 
quantitative  experiment.  Thus  we  found  the  following 
-   — 


Tabus  VIII. 


Co 

Current 
Efficiency 
for  NaOH. 

Chlorine 

Current 

Time. 

in  Volta- 
meter. 

NaOH 

formed. 

as  XaCIO 
and 

Efficiency 

lor  CI  " 

combined. 

Grms. 

GrffiS. 

Ter  Cent. 

Grms. 

Pit  Cent. 

CO 

11-7 

0*810 

16*0 

- 

19*1 

o-.-.u 

58*1 

60 

Tlirj 

"2-1 

g0- 4 

0*701 

»  -: 

120 

2-1.11 

2rl 

1*508 

68*3 

300 

3-15J 

vsa 

22-1 

3-9-Si 

60-0 

Porcelain  diaphragm. 
Electrolyt,  -  - 

Anode XaCl  solution  (saturated). 

Cathode NaMO  solution  (normal). 

It  will  be  seen  that  after  the  stationary  condition  of  the 
diaphragm  had  been  reached  the  experiments  gave  fairlv 
constant  current  efficiencies,  which  are  nearly  equal  to  the 
transport  ratio  =  0  20  (Kuschel). 

This  table  also  gives  the  amount  of  chlorine  which  was 
found  in  the  anode  compartment  as  hvpochlorite  and 
chlorate. 

If  the  current  efficiency  in  such  a  cell  really  depends  upon 
the  migration  or  transport  ratio  only,  then  a  totally  different 
re-ult  must    be  obtained  if  the  cathode  compartment  he 


tilled  with  another  solution,  the  transport   ratio  of  which 
different    In  order  to  test  ihi-.  the  cathode  oompan 
was   tilled   with   NaXO,   solution,   the  transport    ratio 
which  is  given  by  Kuschel  a-n-  17. 

rhe  following  results  wen  obtained,  rit. : — 

Table  IX. 


in  Voltameter. 


NaOH 


Gnn- 

Grms. 

Per  <  •  nt. 

BO 

ris.i 

72  Vl 

80 

1*212 

0*7*1 

1ST, 

1 

11  17 

0*780 

.T,, 

60 

0*580 

sou 

Porcelain  diaphra*mi. 

Elcctrol] 

lution  (saturated). 

Oatbode.. ■ 



n  •  ■  »  solution 

n  imal). 

show   that   after  the  diaphragm    had  assumed   a 
onary  condition,  the  result-  obtained  were  about 
lj  pointing  to  the  transport  ratio  of  carbonate  of  soda. 

I'he-e  experiments  show  that  the  same  cell   will  give  a 
vastly    improved  .\icld.  if  working   for  carbonate  of    - 
than  if  working  for  caustic   -a  result  which  Mr.  II:ir-r 
avails  himself  of,  ami  which,  he  held,  could  not  be  explains  1 
by  the  migration  theory. 

-     far,  we  have  dealt  only  with  the  cathode  cnmparti. 
and  the  current  efficiency  referring  thereto.     We  most       *■ 
cast  a  glance  at  the  anode  compartment,  and   try  to  obtain 
an  insight   as  to  what    happens  at  the  other   side  of 
diaphragm. 

Let  us  again  take  the  diagrammatic  representation  of  the 
cell  —the  anode  compartment  assumed  to  be  filled  with  -  - 
solution,  the  cathode  compartment  with  caustic  soda  solu- 
tion. We  will  assume  the  cation  transport  ratios  for  salt 
<i- :;.">,  for  caustic  o  20.  We  shall  then  have  the  following 
pictorial  representation  of  what  happen- .- — 

Diagkym  No.  3. 

Porous 
Diaphragm  . 


- 


80  OH  | 


'  "    ■  *  -«— 


"^ 


100  Ampere 


100  \6 
only  1 


At  the  cathode  SO  NaOH  are  decomposed,  sending  - 
towards   the  ancde  compartment.     In  passing  through  the 
diaphragm  they  meet  there  65  sodium  ions  liberated  in  the 
neighbourhood  of  the  diaphragm  by  reason  of  the  65  chlorine 
migrating  towards  the  anode,  and  another  35  sodium 
migrating  from  the  anode  towards  the  diaphragm.     Of  1 
100  sodium  ions  liberated  in  the  anode  compartment,  20 
pass  through  the  diaphragm  ;  the  other  SO  simply  form  NaHO 
with  the  80  hydroxy  Is,  and  that  in   close  proximity  to  -.he 
diaphragm.     This  caustic  is  not  found  iu  the  anode  com- 
partment as  such,  but  at  once   combines  with  some  of  the 
liberated   chlorine    to  form  hypochlorite    and   chlorate,  as 
shown  in  Table  VIII.     Thi-  again  participates  in  the  convi  y- 
ance  of  current,  and  thus  matters  become  more  complicated. 

Mr.  Auer  made  one  experiment  in  which  he  attempted 
to  measure  all  the  products  of  the  electrolysis.  Into  the 
anode  compartment  was  first  placed  the  concentrated  salt 
solution,  allowed  to  stand  therein  for  30  mioutes,  so  that 
salt  solution  might  penetrate  into  the  diaphragm  ;  then  the 
cathode  compartment  was  filled  with  caustic  soda  solution. 
The  results  obtained  are  as  follows. 

c  2 
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Copper  deposited  in  voltameter 3320  grms. 

Soda  obtained  as  NajO— 

Per  lent. 

in  cathode  compartment,  Na,0     =   l-395  grms..  or   130 
in  anode  compartment  as  NaClO  =  l'5*0      ..         46-9 

89*9 

Chlorine  obtained— 

1-7128  gnus.,  or  46"2 

jpochlorite V13BS        .,  «"9 

Total  CI  efficiency 931 

( Ixygen  gas  obtained 0-0804  grms.,  or  4  •  8 

To  obtain  the  soda  formed  on  the  anode  side  of  the 
diaphragm  as  alkali,  and  not  as  hypochlorite,  we  made  a 
numberof  experiments  wiih  a  cell  containing  three  com- 
partments separated  by  two  diaphragms.  The  anode  A  was 
filled  with  a  saturated  solution  of  salt,  the  centre  compart- 
ment li  with  a  4  per  cent,  solution  of  sulphate  of  soda,  and 
the  cathode  compartment  C  with  a  normal  caustic  soda 
solution.  We  employed  diaphragms  of  porous  porcelain, 
and  also  of  nitro-parchment  and  ordinary  parchment.  These 
latter  are  not  good  for  experiments  of  this  kind  ;  they  may 
contain  pinholes,  and  they  easily  break.  Thus  no  constant 
results  can  be  obtained. 

The  following  Table  X.  gives  the  results :  — 

Table  X. 


No.  Time. 


Cu 

deposited 

in 
Voltameter. 


NaOH  formed. 


B. 


C. 


I    Current   i      Total 
|  Efficiency     Clm.ent 
>n 
Cathode.  '  Efficiency. 


Parchment  Paper  Diaphragm. 


Grms. 

Grms. 

Grms. 

Per  Cent. 

Per  Cent. 

1 

75 

11516 

n-740 

0-170 

11-6 

62-5 

?, 

60 

|)-92g0 

0-700 

0-096 

8-1 

67-9 

8 

90 

1-9110 

0-516 

0-476 

19-6 

41-0 

4 

60 

0-9750 

0-488 

0-392 

31-7 

71-3 

fi 

00 

0-9800 

0-672 

0-224 

18-4 

73-6 

6 

70 

1-0240 

0-658 

0-2S0 

21-6 

72-2 

7 

64 

1-0250 

0-604 

0-368 

28-4 

74-9 

8 

6S 

0-9810 

0-524 

0-464 

37-3 

79-6 

Porous  Porcela 

n  Diaph 

ragm. 

9 

60 

1-0295 

0-514 

0-200 

15-3 

54-8 

10 

60 

0-9010 

0-55I-, 

0-204 

17-8 

66-6 

11 

60 

0-9340 

0*672 

0-208 

17-6 

65-6 

12 

75 

(I-MKIO 

0-512 

0-184 

]«"9 

6.1-9 

13 

60 

0-84S1 

0-504 

0-176 

104 

63-3 

Porous  Porcelain  Diaphragm,  Current  reversed. 


14 

15 


80 


0-8970 


0-072 

0-062 


1  -076 
1-184 


94-8 
9fl 


101-1 
98-8 


Porous  Porcelain  Diaphragm,  Partition  B  ; 
Solution,  Current  reversed. 


XaCl 


16 

17 


1-0300  "'OSS 

1-0683  0-100 


1-228 
1-261 


94 '.I 
93-8 


101-0 
101-2 


These  experiments  do  not  show  the  whole  of  the  soda 
made  to  be  contained  in  compartments  li  and  C,  because 
some  of  it  is  contained  in  the  anode  compartment  A  and 
in  the  diaphragms. 

We  have  recorded  in  the  same  table  some  experiments 
made  in  the  same  apparatus  with  the  current  reversed.  In 
that  case,  if  a  diagram  for  the  migration  be  made,  it  will  be 
seen  that  all  the  NaHO  must  be  found  in  the  cathode 
compartment-  and  none  in  any  other  compartment.  The 
experiments  fully  confirm  this,  and  thus  furnish  another 
proof  that  the  current  efficiency  depends  chiefly  upon  the 
phenomena  of  migration. 

Our  experiments  show  that  in  a  cell  which  contains  pure 
can-lie  soda  in  the  cathode  compartment  a  current  efficiency 


amounting  to  0-20  only  can  be  obtained,  and  that  the 
other  80  per  cent,  of  soda  are  produced  in  the  anode  com- 
partment, near  the  surface  of  contact  of  the  two  solutions. 

If  that  surface  of  contact  can  by  any  means  be  brought 
inlo  the  cathode  compartment,  or  nearer  to  the  cathode  side 
of  the  diaphragm,  then  some  of  the  80  per  cent,  of  alkali 
made  in  the  anode  compartment  may,  by  process  of  diffu- 
sion, pass  into  the  cathode  compartment,  and  the  current 
efficiency  will  increase. 

This  seems  to  occur  with  very  low  current  densities.  In 
the  cell  of  a  French  inventor,  in  which  only  1  ampere 
passes  per  square  decimetre  of  diaphragm  surface,  the 
current  efficiency  varied  from  37  to  50  per  cent.,  but  the 
soda  solution  obtained  was  very  dilute.  In  such  a  case 
ordinary  diffusion  will  bring  salt  enough  to  the  cathode  side 
of  the  diaphragm  to  account  for  an  improved  current 
efficiency. 

The  cell  patented  by  Hargreaves  and  Bird  effects  a 
material  improvement  in  the  efficiency  by  bringing  the 
cathode  in  immediate  contact  with  the  diaphragm  and 
washing  the  soda  away  as  fast  as  it  is  formed. 

We  have  added  a  few  experiments  with  an  apparatus 
embodying  Hargreaves  and  Bird's  principle  of  placing  the 
cathode  in  contact  with  the  diaphragm. 

A  platinum  plate  as  anode  was  placed  within  a  porous 
cylinder,  which  was  filled  with  concentrated  salt  solution. 
The  cylinder  was  closely  wrapped  with  fine  wire  gauze, 
serving  as  cathode,  and  this  was  first  submerged  in  a  beaker 
full  of  cold  water,  by  which  means  the  following  results 
were  obtained  : — 

Table  XI. 


No. 

Time. 

Cu  deposited 

in 
Voltameter. 

NaOH 

formed. 

Current 
efficiency. 

1  60 

2  60 

3  60 

4  60 

Grms. 
1-1575 
1-1870 
1-2585 
1-2375 

Grms. 
0-456 
0-608 
0-620 
0-608 

Per  Cent. 
31-10 
40-05 
38-85 
38-80 

Porous  cell,  wrapped  with  wire  gauze,  placed  in  cold  water. 

A  very  material  improvement  upon  these  efficiencies 
resulted  from  the  employment  of  a  beaker  full  of  hot  water 
(90°  C),  as  shown  in  Table  XII. 

When  the  cathode  was  surrounded  by  steam  and  washed 
from  time  to  time  with  hot  water,  the  results  obtained  were 
as  shown  in  Experiment  1  to  3  of  Table  XIII.  In  Experi- 
ment 4  the  cathode  was  only  washed  once  at  the  end  of  the 
experiment. 

Table  XII. 


No.              Time. 

i 

Cu  deposited 

in 
Voltomster. 

NaOH             Current 
formed.         Efficiency. 

1 

2 
3 
4 

60 
60 
60 
30 

Grms. 
1-180 
1-212 
1-147 

0-580 

Grms. 
1-4S8 
1-404 
1-216 
0-620 

Per  Cent. 
99-7 
91-3 
83-7 
84-6 

Porous  cell,  wrapped  with  wire  gauze,  placed  in  hot  water. 
Table  XIII. 


Cu  deposited 

NaOH 

Current 

No. 

Time. 

in 

Voltameter. 

formed. 

Efficiency. 

Grms. 

Grms. 

Per  Cent. 

1 

60 

1-3850 

1-216 

69-4 

2 

60 

1-3720 

1-818 

75-9 

3 

60 

1-3570 

1-180 

68-7 

4* 

CO 

1-2571 

0-676 

42-4 

Porous  cell,  wrapped  with  wire  gauze,  surrounded  by  steam. 
'  ""ashed  only  once— at  the  enl  of  the  experiment. 
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In  all  oases  the  soda  solution  contain*  salt,  and  is  verj 
dilute.  Ii  w  eomparativerj  •  ill  evi  a  for  tins  case  i<>  >  1 1 •  '^ 
what  strength  of  oiuMic  solution  can  be  obtained  if  the 
current  efficiency  is  to  be  kept  at  11  given  limit.  The 
remit  of  such  a  calculation  has  already  bees  published  in 

-  Journal. 

The  results  we  liave  now  communicated  show  that, 
before  ani  satisfactory  ealculntiou  of  the  exact  value  of  the 
current  afficiencj  can  lie  mad.-,  much  more  work  musl  be 
done  in  the  direction  of  ascertaining  how  a  current 
divides  between  several  electrolytes  in  one  solution. 

( >ur  results  leave  no  room  for  doubting  that  the  current 
etlicien.'v  depends  abiefij  upon  the  phenomena  of  migration, 
or,  what  is  practically  the  same  thing,  the  conductivity  of 
the  solutions ;  and  that, though  no  accurate  calculations  can 
he  made  at  present,  a  higher  limit  can  always  be  assigned 
which  in  practice  is  never  reached. 

Our  results  show  that  the  phenomena  of  migration  are 
capable  of  explaining  why  the  electrolysis  of  potassium 
chloride  is  technically  easier  than  thai  of  sodium  chloride  : 
why  potassium  chlorate  is  easier  to  produce  thau  sodium 
chlorate:  why  a  cell  with  common  salt  on  both  sides  of 
the  diaphragms  gives  better  efficiencies  than  one  having 
pure  salt  on  one  side  and  canst ie  on  the  other  ;  and  why  the 
production  ot  carbonate  of  soda  is  accompanied  by  a 
higher  current    efficiency   than   the    production   of    caustic 

We  wish,  finally,  to  thank  the  Directors  of  the  United 
Alkali  Company,  Ltd.,  for  their  kinl  permission   to  publish 

suits. 

Discussion. 

Mr.  Ilutnv  EUkbb  said  there  were  several  points  lie  was 
unable  to  understand,  and  which  Dr.  Hurter  would  doubt- 
be  able  to  explain  at  once.  In  the  first  place,  as  to 
the  literature  dealing  with  electro-chemical  matters.  Dr. 
Hurler's  remark  as  to  some  of  the  most  recent  works, 
particularly  that  of  A hren's,  published  only  last  year,  was 
Correct,  but  there  was  a  book  which  he  thought  might  be 
brought  to  the  notice  of  the  meeting,  "  Solutions  and 
Klectrolysis,"  b\  Mr.  W.  C.  Whetham.  That  book,  otdy 
published  at  the  end  of  189.">,  contained  a  summary  of  the 
theories  of  solution  and  of  electrolysis,  and  gave  many 
tables  of  data.  At  the  end  of  the  book  there  was  a  long 
list,  some  GO  pages  of  printed  matter,  of  tables  of  con- 
ductivities and  migration  constants,  and  references. 

In  the  paper  brought  before  them  was  a  table  of  the 
conductivities  of  ions  i  Table  10.  and  he  would  ask  Dr. 
Hurter  if.  instead  of  designating  that  table  "relative  con- 
ductivities ot"  the  various  ions,"  he  should  not  have  said 
that  it  was  a  table  of  the  "  absolute  conductivities."  Com- 
paring that  with  the  table  of  the  absolute   velocities  of  the 

-  which  was  given  in  Whetham's  book,  the  significant 
figures  were  almost   identical,  but  in  the  latter  they  are  not 

u  as  whole  numbers,  but  are  multiplied  by  10— •",  and 
then  expressed  in  centimetres  per  second  the  velocities  of 
the  ions  in  infinitely  dilute  solutions  under  a  potential 
gradient  of  1  volt  per  centimetre  at  18°  C. 

Thus  they  read  in  Dr.  Hurler's  table  for  the  potassium 
ion  a  conductivity  of  GO,  in  Whetham's.  a  velocity  of 
0*00066  cm.  per  second.  The  conductivities  of  those 
dilute  solutions  varied  considerably  with  the  degree  of 
dilution,  and  he  presumed  that  Dr.  Hurter  had  taken  some 
convenient  average  strength  of  dilution  and  calculated  a 
table  for  that.  He  would  like  to  know  what  that  strength  I 
was. 

With  reference   to  Table  III.,  dealing  with   the  conduc- 
tivities,   he    presumed   that   the   expression  '•  amperes  per 
volt   per  litre "  meant  the  amperes   that  would  pass  from   I 
opposite  faces  of  a  cube,  1  decimetre  in  each  edge,  with  a 
terminal  pressure  of  1  volt. 

Dr.  Hurter  spoke  of  an  "  open  cell,"  and  he  (Mr.  Hakcr) 
interpreted  that  to  mean  a  cell  not  provided  with  a  I 
diaphragm.  Hittorf  made  use  of  closed  cells,  for  the 
reason  that  if  the  cells  were  open,  and  not  closed  perfectly 
tight,  and  made  with  inflexible  walls,  there  is  generally 
a  bodily  transfer  of  liquid  through  the  porous  partition 
by  reason  of  the  electric  endosmose. 


Referring  to  the  experiments  which    ''ere  de-cribed  in 
Table  IV.,  there  was  one  poinl  be  wished 

mention  to.  and  that  was— the  various  estimatic 
agree  among  themselves  with  lordiuary  degree  of 

accuracy.    Thus,  for  insta ,  taking  the  current  efficiency 

■  r  oxygen,  they  bad   under  the  same  conditions 

and  sj  20;  that  was  to  say  the  error  was  nearly  In  per 
cut.  of  whit  they  were  estimating.  It  seemed  to  him  that 
much  of  the  discrepancy  arose  from  the  fact  that  at  the 
electrodes  they  would  have  formed  layers  of  liquids  of 
differing  composition  and  specific  gravity;  and  any  very 
trifling  matter,  as  whether  an  electrode  or  a  partition  was 
exa  M\  upright  or  horizontal,  or  slightly  tilted  over,  would 
make  a  great  deal  of  difference  in  the  rate  at  which  these 
'•\.rs  would  mix  with  the  bulk  of  the  electrolyte,  an  I.  as 
these  layers  may  exert  a  profound  influence  en  tb< 
gress  .if  the  electrolysis,  no  two  experiments  would  give 
the  same  result.  As  a  remedy,  he  suggested  tint  it 
would  be  well  to  keep  the  contents  of  the  cells  iu  a  state  of 
constant  and  violent  agitation,  either  by  rapidly  moving  the 
i  lectro  les,  is  by  small  turbines,  ,,r  by  blowing  in  a  ■ 
of  air,  or  by  circulating  ilyte.     Another  method 

of  getting  over  tli-  difficulty  would  be  to  flow  quantities 
lions  through  the  electrolytic  apparatus  towards 
I'S  or  partitions,  as  the  case  might  be,  at  such  rates 
that  the  products  were  swept  away  as  fast  a-  formed  almost, 
and  certainly  at  a  rate  greater  than  the  opposite  vel 
of  any  of  the  ions.  This  might  be  simply  done,  and  there 
would  be  but  one  disadvantage,  viz.,  large  quantities  ,,!' 
solution  would  have  to  be  examined. 

In  the  experiments  described  in  Table  VII.  a  higher 
efficiency  was  obtained  than  was  calculable  from  the 
transport  ratios  of  the  ions,  viz  ,  0"  20  to  0*83.  It  was  VI  rv 
easy  to  obtain  an  efficiency  which  was  less  than  theory,  hut 
remarkably  difficult  to  obtain  an  efficiency  greater  than 
theory,  and  there  must  be  some  explanation  to  hand  to 
explain  why  they  should  have  those  large  efficiencies.  The 
key  to  that  he  thought  would  be  found  in  an  analysis  of  the 
caustic  soda,  for  there  they  would  find  a  noticeable 
percentage  of  sodium  chloride,  the  remnant  of  a  still  large 
quantity  that  had  diffused  through  the  diaphragm  and  by 
its  electrolysis,  given  a  higher  efficiency.  That  remark- 
would  apply  to  a  number  of  the  subsequent  observations. 
experiments    made    on    the    principle    of    the 


Thus 


Qargreaves  and  Bird  cell  very  high  efficiencies  were 
obtained,  and  also  in  Table  X.,  they  had  efficiency  in  the 
cathode  department  with  a  parchment  paper  diaphragm 
very  variable,  but  as  high  as  37  per  cent.,  instead  of  the 
theoretical  20  to  22  per  cent.  In  the  last  case  it  was  specifi- 
cally mentioned  that  parchment  was  very  apt  to  contain 
pin  holes  and  when  Dr.  Hurter  used  porous  porcelain  the 
efficiency  only  varied  trom  17  to  19  per  cent,  i.e.,  just 
below  the  theoretical  efficiency.  It  would  have  been  very 
interesting  if  tests  of  the  purity  of  the  soda  obtained  had 
been  given. 

There  was  a  point  with  regard  to  such  experiments  as 
the  first  few  in  Table  IV.  where  the  cathode  is  immersed  in 
a  limited  volume  of  a  solution  containing  a  verv  small  but 
measured  quantity  of  caustic  potash  ;  during  the  process  of 
the  experiment  on  that  weak  solution  of  caustic  potash, 
further  amounts  of  potash  are  formed,  that  mav  be  very 
considerable  in  comparison  with  the  original  amouut,  and 
therefore  have  a  considerable  disturbing  effect  on  the  result 
of  the  experiment.  Apparently  such  influences  could  be 
traced  in  the  experiment-  referred  to.  In  many  electrical 
measurements,  and  in  such  electrolytic  experiments  as  those 
named  very  particular  care  had  to  be  taken  that  the  test 
should  not  alter  the  thing  to  be  tested,  and  the  remedy  here 
would  be  to  have  a  constant  flow-  of  fresh  electrolyte 
through  the  apparatus  and  to  aid  the  removal  of  the  product 
of  electrolysis  by  agitation  of  the  electro  le  on  the 
electrolyte. 

Attention  was  drawn  to  the  important  remark  that -<  if 
that  surface  of  contact  can  by  any  means  be  brought  into 
the  cathode  department,  or  nearer  to  the  cathode  side  of  the 
diaphragm,  then  some  of  the  80  per  cent,  of  alkali  made  in 
the  anode  compartment  may,  by  process  of  diffusion,  pass 
into  the  cathode  compartment,  and  the  current  efficiency 
will  increase.''     Dr.    Hurter  had  explained   that  those  pro- 
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had  an  efficiency  of  only  -20  per  cent,  and  now  here 
ntly  was  the  loophole  through  which  they  could  drag 
maining  SO  per  cent.  But  if  they  took  into  considera- 
e  absolute  velocity  of  the  ions  they  would  be  able  to 
calculate   readily   the   speed   at    which    the    liquor  from  the 

ompartment     must     travel     through    the    porous  I 

diaphragm   into  the  cathode   compartment,  and  would  find 

for  caustic  so  la  they  would  be  able  to  get  an  efficiency 

of   100   per  cent,   and  pure  caustic   into   the    bargain,   but 

only  if  the  cell  is   fed  with  lime  containing  about  1 '  5  per 

of  salt,   and   the  resultant  soda  solution   is   propor- 

telj  weak,  and  that  it  was  impossible  to  get  a  strong  I 

solution  of  even   approximately  pure   caustic   soda   by  any 

in  -ans  of  driving  the  liquid  from  the  anode  compartment 

into  the  cathode  compartment  through  the  porous  partition. 

Mr.  A.  Hav  said  that  with  regard  to  the  two  curves  given 

page  101,  one  of  which  was  theoretical,  and  the  other 

internal,  it   was  pretty  plain  he  thought  that  the  great 

rgence  between  the  two  was  mainly  due  to  the  fact  of 

the  counter  E.M.F.'s  not  having  beeu  taken  into  account. 

That  fact  would  be  rather  difficult  to  consider  satisfactorily  ; 

the   counter  E.M.F.    would  depend    not    merely    on  the 

concentration  of  the   solution,  but  would  also  depend  on 

t      area  of  the  electrodes,  so  altogether  the  effect  would  be 

a  very  complicated  one.     There  appeared  to  be  one  point 

common    to   the  two  curves ;  at   that  point,  therefore  the 

results  agreed.      Higher  up,    however,  there   was   another 

point  which  appeared  to  be   common  to  the  two.     Had  it 

been  actually  obtained  by  experiment  ? 

Dr.    Hubtkb   replied    that   it   was   simply   put    as   the 

ing  and  termination  of  the  curves. 
Mr.  Hav  drew  attention  to  another  point — he  thought  a 
trifling  one — in  several  passages  Dr.  Hurter  spoke  of  the 
electrical  equivalents  due  to  certain  currents  passing 
through  the  solution.  He  (Mr.  Hay)  would  like  to  suggest 
the  term  "coulombs"  for  "amperes"  as  it  would  render 
the  terminology  somewhat  more  precise.  AVith  regard  to 
the  formation  of  layers  of  different  density,  it  may  be 
remarked  that  so  long  as  the  layers  were  arranged  in  a 
direction  which  was  parallel  to  the  current,  it  did  Dot  matter, 
so  far  as  calculation  went,  whether  the  liquid  was  differen- 
tiated into  such  layers  or  not.  But  when  they  had  two 
layers  arranged  in  a  direction  which  was  normal  to  the 
current  as  would  be  the  case  with  a  cell  having  horizontal 
electrodes,  then  the  conductivity  could  not  be  calculated  in 
the  simple  manner  suggested  by  Dr.  Hurler,  from  the 
conductivities  of  the  constituents. 

Mr.  .1.  B.  C.  Keemiaw  said,  with  regard  to  the  theoretical 
aspect  of  Dr.  Hurter's  paper,  I  think  it  is  to  be  regretted 
that  he  has  not  in  any  way  alluded  to  the  recent  corre- 
spondence in  the  columns  of  "  Nature,"  upon  the  -vexed 
question  of  "  Dissociation  "  and  the  presence  of  "  free 
ions"'  in  an  electrolyte.  Dr.  Hurter's  paper  is  based  upon 
the  theory  of  "  ionic  migrations,"  aud  it  is  questionable 
whether  this  latter  theory  is  so  wholly  independent  of  the 
former  as  to  justify  Dr.  Hurter  in  completely  ignoring  the 
controversy.  If  the  theory  of  "  free  ions  "  is  found  to  be 
out  of  harmony  with  many  facts  of  chemical  change  it  will 
have  to  be  relegated  to  the  lumber  room  for  "  false 
theories  "  ;  and  it  is  questionable  whether  the  theory  of 
"  ionic  migration  "  could  then  be  maintained.  Dr.  Hurter's 
experiments,  recorded  in  the  present  paper,  mav  be  urged 
by  himself  and  others,  as  supporting  the  theory,  since  his 
dated  and  observed  current  efficiencies  agree  fairly  well. 
But  in  the  diagram atir  representation  of  the  experiments 
with  mixed  potassium  chloride  and  potassium  hydrate 
solutions  recorded  in  Table  IV.,  there  are  considerable 
deviations  from  the  calculated  efficiencies ;  and  as 
Sir.  Baker  has  already  pointed  out,  .there  are  very  marked 
discrepancies  in  the  six  last  experiments  entered  in  TablelV., 
each  two  of  which  were  performed  under  precisely  similar 
conditions.  I  do  not  think,  therefore,  that  Dr.  Hurter 
would-care  to  base  his  support  of  the  "  ionic  migration  ;" 
theory  upon  experiments,  which  not  ODly  show  a  marked 
iation  from  the  calculated  results,  but  also  differ 
widely,  in  some  cases,  amongst  themselves. 

Turning  to  the  practical  aspect  of  the  paper,  I  wish  first 
to  draw  Dr.  Hurter's  attention  to  the  statement  that  a 
1  ighei  K.M.I',  sometimes  increases  the  current  efficiency, 


and  that  consequently  a  better  energy  efficiency  is  obtained. 
Dr.  Hurter.  in  a  paper  read  in  1895,  gave  the  expression 
•Lf  as  representing  the  energy  efficiency  for  any  electro- 
lytic cell.  It  is  evident  then,  that  any  increase  in  V, 
occasions  loss  of  energy,  and  that  a  very  considerable  gain 
in  current  efficiency  is  requisite  to  balance  it,  if  the  energy 
efficiency  is  even  to  remain  the  same,  not  to  speak  of  a 
gain. 

To  take  a  practical  illustration.  Say  a  cell  working  at 
2  volts  pressure,  shows  a  30  per  ceut.  current  efficiency.  If 
the  voltage  is  increased  only  to  6  the  current  efficiency 
must  spring  up  to  90  per  cent,  to  maintain  merely  the  same 
energy  efficiency. 

It  is  evident,  therefore,  that  there  is  quickly  a  limit  to 
the  possibility  of  a  balance  in  this  way,  and  that  the  case 
in  which  an  absolute  gain  in  energy  efficiency  occurs  is 
almost  excluded. 

This  present  paper  contains  experiments  that  show  a 
current  efficiency  of  20  to  40  per  cent,  is  the  maximum  that 
may  be  expected,  when  electrolysing  solutions  of  sodium 
chloride,  under  conditions  which  may  be  surmised  to  obtain 
in  actual  manufacturing  operations.  The  inference  of 
course  is,  that  a  similar  current  efficiency,  or  a  lower  one, 
will  be  obtained  in  operation  on  a  larger  scale,  and  that 
the  commercial  success  of  such  a  manufacture  will  be  im- 
possible.    This  inference  is,  I  believe,  wrong. 

It  is  a  very  common  fallacy  to  suppose  that  a  90  per  cent, 
current  efficiency  must  he  obtained  in  order  to  give  an 
electrolytic  process  the  slightest  chances  of  success. 
Mr.  Swinburne,  in  his  recent  Cantor  Lectures  on  Com- 
mercial Electrolysis,  pointed  out  that  this  was  a  mistake, 
and  some  recent  calculations  I  have  made  relating  to  these 
processes  prove  that  his  views  are  correct. 

I  find  that  power,  in  most  of  these  estimates  of  the  cost 
of  electrolytic  alkali  and  chlorine  compounds,  only  represents 
from  30  to  35  per  cent,  of  the  total  cost,  and  that  even 
supposing  the  current  efficiency  be  only  half  that  usually 
calculated  upon,  or  even  as  bad  as  Dr.  Hurter's  experiments 
would  seem  to  show,  this  increase  would  only  bring  up  the 
proportion  of  power  cost  to  between  50  and  60  per  cent,  of 
the  whole,  and  there  is  still  a  fair  margin  left,  in  spite  of 
the  increased  cost  of  power,  for  manufacture  at  a  profit. 

Dr.  Hckter  in  replying,  referred,  first  of  all,  to  Mr. 
Baker's  remarks  as  to  how  far  migration  was  treated  of  in 
text  books.  The  reason  for  the  sentence  in  his  paper  was 
an  adverse  criticism  of  a  paper  he  had  read  before  the 
Liverpool  Physical  Society.  He  there  referred  to  the  fact 
that  migration  was  not  very  well  known,  and  that  was  his 
excuse  for  treating  it  in  an  elementary  manner.  He  was 
perfectly  well  aware  that  scientific  treatises  and  scientific 
men  knew  all  about  migration,  but  he  was  equally  well 
aware  that  the  ordinary  inventor  did  not  know,  and  that 
no  treatise  on  practical  electrolysis  dealt  with  the  subject 
otherwise  than  superficially.  As  regards  the  application 
which  he  had  made  of  the  facts  of  migration,  he  did  not 
think  that  they  would  find  any  indication  of  it  elsewhere 
than  in  the  paper  he  had  the  honour  to  bring  before  them. 

With  respect  to  Table  I.,  the  numbers  there  given  were 
not  "  velocities "  but  were  conductivities,  which,  when 
multiplied  by  10  ~~ s,  referred  to  the  conductivity  of 
mercury  as  uuit.  It  so  happened  that  they  appeared  to  be 
multiples  of  the  absolute  velocities  in  centimetres  per  second. 
These  conductivities  were  referred  to  infinite  dilution  of  the 
electrolyte. 

With  respect  to  Table  III.,  Mr.  Baker  had  properly 
interpreted  the  meaniug  of  conductivity.  It  gave  the 
conductivity  as  the  number  of  amperes  which  would  pass, 
per  1  volt  difference  of  potential,  between  opposite  sides  of 
a  cube  of  1  decimeter.  Similarly  he  had  been  properly 
understood  that  an  open  cell  meant  one  in  which  the 
current  could  go  from  electrode  to  electrode  through  the 
liquid,  without  having  to  pass  a  diaphragm.  With  refer- 
ence to  the  experiments  in  Table  IV.,  they  had  always 
found  great  difficulty  in  obtaining  absolutely  concordant 
results  on  repetition.  No  doubt  agitation  or  circulation  of 
the  liquid  would  assist,  but  it  was  difficult  to  employ  these 
devices,  and  at  the  same  time  insure  a  correct  gas  analysis. 
The  experiment  ^ras  arranged  that  the  electrolysis  should 
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ootaffeot  seriously  the  ooastitution  of  the  electrolyte  bj 
having  ■  large  cell  with  much  more  'him  100  o.c,  of  liquid 
iu  it,  Moreover,  Mr.  Baker  would  see  that  it  was  nol  the 
liquid  with  the  smaller  amount  of  KOH  which  deviated 
noat,  bat  one  with  8  ti  grms.  per  litre.  Also  the  three 
.-cries  of  experiments  a,  /.,  and  c  were  mude  at  very 
•  litti'niii  periods,  and  after  t ! i . - \  had  learned  thai  a  pi 
siuni  hydrate  must  be  purified  by  electrolysis.  As  no 
effort  made  so  far  had  brought  the  results  mnoh  nearer  the 
ih, ..r.-tical  ciir»e.  the]  had  given  all  the  results  they  bad 
in  their  possession. 

The  variations  in  Table  VII.  to  which  Mr.  Baker 
referred  were  no  loubt  due  to  salt  getting  into  the  cathode 
compartment.  Dr.  Hurler  had  given  that  as  the  explanation 
in  his  paper  to  the  Physical  Society,  hut  since  Mr.  Auer's 
experiments  bore  out  Mr.  Ami's  suggested  reason  for  the 
discrepancies  they  had  given  hi-  agruments  due  weight 

In  reply  to  Mr.  Hay,  he  quite  agreed  with  his  remarks 
that  it  was  difficult  to  calculate  the  electro-motive  force  of 
polarisation  in  such  cells,  and  that  was  the  reason  he  had 
omitted  that  correction  in  all  his  calculations  as  explained 
in  the  paper.  He  had  used  in  a  former  paper  the  word 
"  coulombs,"  but  he  found  that  that  term  was  not  understood 
by  many  readers.  As  to  the  calculation  of  the  composition 
density  and  velocity  of  exchange  of  the  layers  of  solution 
in  contact  with  the  anode  and  cathode  he  did  not  sec  lus 
w.n  ,.nt  of  that  difficulty. 

In  reply  to  Mr.  Kershaw,  any  difficulties  with  respect  to 
the  theory  of  migration  or  dissociation  did  not  in  the  least 
affect  his  results  01  the  technical  value  of  them.  They  often 
Used  tlie  words  "  theoretical  "  and  "  theory  "  when  they  ought 
to  use  the  words  "experimental  "  and  "  experience."  When 
they  spoke  of  the  theoretical  composition  of  a  chemical 
compound,  they  really  meant  the  composition  as  found  by 
such  skilled  men  as  Berzelius,  Rose.  Li.-big.  stas.  &e.  The 
transport  ratios  were  facts  well  established)  and  so  were 
the  conductivities.  Upon  tho-c  facts  the  calculations  and 
experiments  of  the  paper  before  them  were  based,  and  what- 
ever might  happen  to  the  theory  of  migration  or  dissociation 
these  facts  would  remain. 

As  regards  energy  efficiency,  the  formulae  he  had  given 
in  the  present  paper  gave  some  sort  of  B  key  to  what  was 
difficult  to  explain,  that  in  some  cells  a  considerable  increase 
in  the  terminal  voltage  resulted  in  a  better  current  efficiency, 
SO  that  more  produce  Mas  obtained  per  horse-power  day. 

The  subject  was  by  no  means  clear,  and  he  hoped  the 
paper  would  be  a  stimulus  for  more  work  and  thought  in 
the  same  direction  ;  much  more  light  was  still  wanted. 
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DABOBATOBi    NOTES. 

BY     «  .     1'.     MM  IN..     SUM    I.. 

Extraction  of  Soluble  Phosphates  from  Artificial 
Fertilisers  in  tht   I'm,,  ss  of  .  I  nalysis. 

li  is  a  debateable  point  whether  the  treatment  of  a  w. 
quantity  of  any  phosphate,  which   baa   been   a. -ted  upon  by 
and  still  contains   free  sulphuric  acid,  with  successive  small 
quantities  of  water,  is  quite  a   fair   way   of  extracting  th.' 
soluble  phosphates  for  analysis,     when  the  phosphate  was 

finely  pulverised  like  superphosphates  1  have  never  noticed 
any  appreciable  difference  in  the  results  whether  tins 
done,  or  whether  the  whole  quantity  of  water  was  added  at 
once,  and  the  extraction  mad.-  by  the  method  about  to  be 
described.  Hut  when  the  phosphates  to  be  examined  con 
sisted  of  vitriolised  hones  or  bone  manures  containing  coarse 
fragments  of  even  |  in.  in  diameter  then  the  treatment  of 
even  5  grin-,  by  any  ot'  the  usual  methods  ha-  tailed  to 
nie   sufficiently    satisfactory  results,  and  I  prefer  the 

following  method  which  I  have  used  now  for  some  v.t.rs: 

From  20  to  30  grms.  of  the  fertilizer,  carefully  mixed  and 
tree  from  adherent  lumps,  arc  put  into  a  strong  b<  tt'.e, 
and  from  2  to  3  litres  of  water,  carefully  measured,  are 
added  at  once,  and  the  mixture  thoroughly  shaken  im- 
mediately. 20  or  311  ordinary  glass  marbles  ate  now- 
dropped  into  the  bottle,  which  is  then  closed  with  an  india- 
rubber  stopper,  and  the  disintegration  is  effected  by  repeated 
swinging  of  the  bottle  to  and  fro  in  a  horizontal  position 
during  two  or  three  hours.  The  liquid  is  then  allowed  to 
clear  by  subsidence.  An  aliquot  portion  is  drawn  off, 
when  clear,  and  the  soluble  phosphoric  acid  is  determined. 
If  the  liquid  clears  too  -lowly  it  may  be  filtered  through  a 
double  dry  filter,  rejecting  the  first  50  c.c.  or  so. 

Improved   Copper  Zinc   Couple  for  the   Determination    of 
Nitric  Nitrogen  in  Water  Analysis. 

A  7-oz.  wide-mouthed  stoppered  bottle  is  tilled  nearly 
to  the  neck  with  granulated  zinc.  Water  is  added, 
then  a  few  drops  of  1  to  3  of  sulphuric  acid  and  10  c.c'. 
of  :t  per  cent,  solution  of  copper  sulphate.  The  stopper  is 
inserted,  and  the  bottle  is  vigorously  shaken  for  one 
minute,  during  vfhich  time  the  stopper  "is  held  by  a  finger, 
and  the  operation  is  performed  over  the  sink.  The  stopper 
is  now  removed,  and  the  mouth  of  the  bottle  is  covered 
with  a  piece  of  soft  copper  gauze.  The  couple  is  then 
thoroughly  washed  at  the  tap  and  drained.  100  c.c.  of  the 
water  to  be  analysed  are  placer!  in  the  bottle  ;  the  stopper 
is  securely  inserted  and  the  arrangement  is  allowed  to  stand 
at  rest  at  a  temperature  of  from  20  to  2.j=  C.  for  48  hours. 
The  test  is  completed  by  thoroughly  shaking  the  bottle, 
drawing  oft  50  c.c.  of  the  water,  adding  this  to  200  c.c.  of 
ammonia  free  water  in  a  retort  or  flask,  running  in  5  c.c. 
saturated  sodium  carbonate,  distilling  and  nesslerisinff  as 
usual.  This  process  has  been  found  correct  between  the 
limits  of  0-0863  aDd  4-181  grains  of  nitric  nitrogen  per 
gallon,  when  pure  potassium  nitrate  was  used  in  solution 
iu  ammonia-free  distilled  water.  The  couple  when  washed 
and  recoppered  is  again  ready-  for  use.  These  couples  will  . 
last  for  many  months,  and  their  convenience  will  be  obvious 
to  anyone  who  has  had  to  clean  and  prepare  20  or  30  slips 
of  zinc  foil  at  one  operation.  It  will  be  well  to  mid  that  all 
new-  stoppered  bottles  intended  for  this  purpose  should  have 
their  stoppers  carefully  reground  into  the  necks  with  a 
littie  fine  emery  and  dilute  sulphuric  acid.  And  I  may  also 
say  that  dilute  sulphuric  aeid  is  au  excellent  aCTent  to 
employ  with  emery  for  grinding  glass,  being  far  superior 
to  turpeuthe  or  anything  else  I  have  tried  (see  C'hem.  > 
Jour.  1881,  Trans.  100). 

.1  New  Extraction  Apparatus   ill    which    the  Solvent  arts 
at  Boiling  Point. 

The  apparatus  exhibited  has  been  in  use  in  my  laboratory 
for  three  or  four  years.     It  consists   of(l;  a   boiling  flask 
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of  150  e.c.  capacity.  (8)  a  glass  tube  width  acts  simul- 
taneously as  a  bye-pass  for  the  vapours  of  the  solvent  and  a 
support  for  (:').  another  tube  which  contains  the  substance 
to  lie  extracted.  The  bye-pass  tube  is  IS  cm.  long  and 
8*5  em.  internal  diameter.  It  is  shaped  like  a  test-tube. 
At  the  bottom  it  has  a  circular  aperture  of  5  mm.  diameter, 
and  at  one  side.  4  cm.  from  the  bottom,  another  circular 
aperture  of  7  mm.  diameter.  It  is  fitted  to  the  neck  of  the 
f.ask  by  means  of  a  -omul  cork.  The  substance  to  be 
exhausted  is  contained  in  another  tube,  which  slides  easily 
into  the  bye-pass  tube,  and  it  is  provided  with  a  short  stem 
which  protrudes  through  the  aperture  at  the  bottom  of  the 
as  tube  The  sample  rests  upon  a  filter  made  by 
piitting  a  ping  of  cotton-wool  into  the  short  stem  of  the 
containing  tube,  and  then  pouring  a  little  filter  paper  pulp 
on  to  this,  after  which  alcohol  and  ether  are  passed  through 
to  free  the  filter  from  water  and  extractive  matter.  The 
top  of  the  bye-pass  tube  is  connected  to  an  upright 
condenser  by  means  of  a  good  cork,  and  the  boiling-flask  is 
heated  either  by  water-bath  or  sand-bath.  I  prefer  the 
latter  even  with  ether  as  the  solvent.  The  apparatus  before 
you  will  exhaust  10  grms.  of  cotton  cake  and  uses  only 
SO  e.c.  of  solvent. 

Apparatus  for  ascertaining  the  Softening  Point  of 
Coal  Tar  Pitch. 

This  apparatus  consists  of  a  copper  vessel  A,  of 
cylindrical  form,  13  cm.  high  and  12  cm.  wide.  It  is  fitted 
with  three  little  copper  brackets  fixed  inside  the  vessel 
1  cm.  from  the  top,  and  three  similar  brackets  ?  cm.  from 
the  top.  These  brackets  are  arranged  at  equidistant  points 
around  the  circumference  of  the  vessel,  the  lower  three 
being  fixed  so  as  to  lie  in  the  intervals  between  the  upper 
three.  The  object  of  these  brackets  is  to  earn,  a  circular 
perforated  zinc  platfoim,  B,  fitting  easily  into  the  copper 
This  has  three  semi-circular  gaps  cut  out  of  its 
circumference  corresponding  in  position  to  the  brackets 
above  mentioned.  This  zinc  platform  has  an  aperture  iu 
the  centre  1  cm.  in  diameter,  and  round  this  is  soldered  a 
perforated  zinc  tube  5  cm.  high.  At  opposite  sides  of  this 
tube  are  soldered  two  stoutish  brass  wires  14  cm.  long,  and 
these  carry  a  little  copper  disc  having  a  5  mm.  hole  bored 
through  it  centrally.  This  fitting  acts  as  support  for  the 
necessary  thermometer,  which  is  fixed  in  the  perforated 
tube  by  means  of  an  ordinary  cork.  The  thermometer  is 
set  so  that  the  zinc  platform  is  just  midway  of  the  bulb. 
The  use  of  the  apparatus  is  to  obviate  the  necessity  for 
-trings  or  wires  to  support  the  test  pieces  of  pitch.  The 
copper  vessel  is  filled  with  water  at  the  required  tempera- 
ture. It  is  set  on  au  iron  plate  over  a  suitable  burner. 
The  zinc  platform  is  lowered  on  to  the  bottom  set  of 
brackets,  and  left  there  till  the  temperature  is  steady.  It  is 
then  raised,  and  a  half  revolution  allows  it  to  rest  on  the 
upper  brackets.  The  test  pieces  are  then  laid  upon  it,  four 
at  a  time.  It  is  reversed  a  half  turn,  and  lowered  again. 
It  now  rests  upon  the  lower  brackets,  and  the  test  com- 
mences. At  the  end  of  the  time  agreed  upon  by  the 
contract  note,  the  platform  is  raised,  a  half  turn  is  given, 
and  it  rests  upon  the  upper  brackets.  The  test  pieces  are 
then  twisted  one  after  the  other  without  loss  of  time.  The 
thermometer  acts  as  a  handle  by  which  to  raise,  lower,  and 
turn  the  platform.  The  gain  in  time  and  uniformitv  of 
results  i-  veiy  great  when  this  apparatus  is  used  as 
compareil  with  tying  or  wiring  of  the  test  strips. 

INDIGOTIN  AND  NITROBENZOL. 

BY  DB.  B  w.  r.KKT.AXO. 
As  examination  of  the  behaviour  of  indigotin  with  nitro- 
benzol  has  become  necessary  in  the  interests  of  the 
method  for  thi  determination  of  indigotin  described  bv  me 
in  this  Journal,  1896,  10.  The  preparation  of  pure  nitro- 
benzol causes  great  difficulties,  while  the  commercial  article 
is    or   a    high  i    purity   but   -till   contains  a  small 

am. .not  of  brown  tarry  matter,  which  is  only  partially  left 
behind  by  repeated  distillations  and  blowing-over  with 
steam.  Sulphuric  acid  acts  more  energetically  upon  the 
impurity  than  upon  the  nitrobenzol,  but  even  an  acid 
reduced  to  30  per  eent.  gives  unpleasant  results:  the   nitro- 


benzol separates  badly,  and  when  distilled  or  blown  over  by 
steam,  lias  a  deep  yellow  colour  after  washing  with  caustic- 
soda.  Trials  with  mild  reducing  agents  or  with  perman- 
ganate or  chromic  acid  in  acid  or  alkaline  solutions  proved* 
equally  unsatisfactory.  The  best  results  I  obtained  In- 
repeated  crystallisation.  The  nitrobenzol  thus  purified  has 
a  very  pale  co'.our  and  freezing  point  of  7  (thermometer 
certified  by  the  Berlin  Reichsanstalt).  These  impurities 
may  be  products  of  decomposition  of  the  nitrobenzol ; 
they  do  not  affect  the  results  of  indigo  tests  unless  the 
quantity  of  the  indigotin  fall  as  low  as  a  few  deci- 
milligrammes. 

Nitrobenzol  dissolves  indigotin  very  slowly  in  the  cold. 
(  hi  warming  the  action  takes  place  readily,  the  solution  is 
pure  blue  and  soon  becomes  of  great  depth.  With  the 
temperature  rising  to  about  65°  red  beer  mes  mixed  with 
blue,  and  at  about  95°  the  solution  is  pure  blood  red,  and 
this  increases  in  brilliancy  with  the  further  rise  of 
temperature.  Thn  cooling  solution  does  not  change  back 
to  blue  at  once  ;  the  red  remains  for  hours  and  if  cooled  to 
about  2°  pale  blue  crystals  appear  in  the  red  liquid,  whirrlr 
at  from  1  to  2" turns  blue  again.  Contact  with  a  fresh  glass 
surface  immediately  effects  the  change  from  red  to  blue  ; 
a  pipette  for  instance  dipped  in  the  cooled  red  solution  can 
only  be  charged  with  a  blue  solution.  Weak  solutions  on 
the  other  hand  do  not  alter  their  blue  colour  on  heating. 

It  is  difficult  to  ascertain  the  solubility  of  indigotin  in 
nitrobenzol  at  the  boiling  point.  The  figures  obtained  vary 
from  05  to  1  grm.  in  100  c.e.  With  the  experience- 
recently  gained  I  hope  to  succeed  better.  The  solution  has 
a  remarkable  tendency  to  supersaturation,  which  is  the 
more  persistent  the  less  the  excess  of  indigotin  it  contains. 
It  may  require  days,  weeks,  and  even  months  before  the 
normal  condition  is  reached,  and  weeks  e7en  with  a  small 
amount  of  crystals  present.  This  peculiarity  has  to  be 
taken  into  consideration  in  accurate  estimations  of  indigotin. 
the  more  so,  the  smaller  its  proportion  to  nitrobenzol,  and1 
should  be  counteracted  by  long  standing  with  frequent 
shaking.  In  ordinary  indigo  testing  abundance  of  indigotin 
crystals  are  present  which  expedite  the  separation,  so  that 
after  a  few  hours'  standing  nearly  all  the  indigotin  has 
separated.  Still  the  quantity  remaining  in  solution  may  be 
three  or  four  times  that  which  would  be  left  after  some 
days. 

Attempts  to  estimate  the  indigotin  left  in  sobjtion  in 
nitrobenzol  in  the  cold  by  chemical  methods  were  not 
successful  From  25  e.c.  of  such  a  solution  (the  quantity  1 
usually  employ),  evaporated  on  the  water-bath,  a  residue 
weighing  00021  gnu.  was  obtained  ;  another  solution  gave 
the  same  result.  These  residues  were  of  a  dirty  colour  and 
with  careful  manipulation  only  would  give  the  indigo 
reaction.  In  several  trials  the  nitrobenzol  was  blown  over 
by  steam,  care  being  taken  to  remove  the  last  trace,  hut 
the  residue  was  more  contaminated,  and  I  despaired  of 
arriving  at  approximate  results  even  by  the  suiphonic  acid 
described  (loc.  etc.).  Presence  of  hydrochloric  acid  whilst 
steaming  did  not  improve  matters.  Hut  eolorimetrically 
the  estimation  is  easily  done  withe  every  appearance  of 
reliability,  if  the  tendency  to  form  supersaturated  solution* 
be  taken  advantage  of. 

0-0090  grm.  indigotin  were  heated  with  50  e.c.  nitro- 
benzol: directly  after  cooling,  before  the  red  had  changed! 
to  blue  and  crystals  had  separated,  measured  quantities 
were  added  to  nitrobenzol  until  the  shades  were  matched. 

1  e.c.  of  the  solution  iu  45  e.c.  nitrobenzol  was  equal  to- 
the  normal  solution. 

1  e.c.  in  20  e.c.  nitrobenzol  was  equal  to  the  solution  of 
indigotin  crystals  two  hours  after  cooling. 

Therefore — 

Grm.  Indigotin- 

25  e.c.  of  the  normal  solution  cmtain 0*0001 

25  e.c.  of  the  lead  supersaturated  solution  contain..     0*000225 

The  total  neglect  of  the  amount  of  indigotin  left  in  the 
solvent  would  accordingly  have  no  appreciable  effect  upon 
the  results  of  an  indigo  test. 

I  have  taken  all  the  more  interest  in  these  estimations  as 
my  colleagues,  who  had  adopted  this  method,  arrived 
indirectly  at  figures  of  incredible  height,  neglect  of  which 
would  vitiate  the  results. 
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\l%     former    recommendation   of   a    saturated    solution 
Hi  mdigotiu  in  nitrobcmol  foi  indigo  testing  may,  therel 
stand,  and  the  loss  of  solvent  iluringthe  operation,  amounting 
to  from   3   to  :'i   c.c,  need   not  be  made  good  ;   it   will  nun 
pensate  the  larger  amount  i>f  colour  left  in  the  supersaturated 
solution. 

The  nit ri id.  ntol  solution  is  rapidly  bleached  when  expos* 
m  light  Inn  it  keeps  indefinitely  in  the  Mark. 

Testing  Indigos. 

The  apparatus  1  described  has  rendered  good  service  and 
lui9  not  neen  altered,  except  b\  the  glass  tube,  which  acts 
-it  and  connects  the  test  tube  of  boiling  nitro- 
bensol  with  the  aspirator,  being  replaced  by  a  brass  one, 
which  has  the  advantage  of  not  breaking  off  and  thereby 
•  ndangcring  the  trial  when  drops  of  water  fall  inside. 

The  operation  should  be  started  with  well  dried  apparatus 
anil  materials,  the  crystals  of  indigotin  collected  on  a 
small   tilter.  extracted   with   acid    and    alcohol,  dried   and 

_  i a  il.  wa-heil  with  benzol,  digested  with  strong  lu 
chloric  acid,  and  boiled  with  addition  of  water,  then  boiled 
with  solution  of  sodium  carbonate,  trashed,  dried,  and 
neighed.  Subsequent  washing  with  cold  alcohol  dcerc 
the  weight  by  about  0"  l  for  loo  indigotin.  The  latter 
still  contains  ash  to  about  0'  1  per  cent.,  which  I  suspect  to 
lie  derived  from  the  glass  vessels.  With  careful  working 
concordant  results  are  obtained,  and  even  with  spurious 
indigos  the  true  amount  of  indigo  is  found.  Thus"  refined 
indigo  of  98  per  cent."  yielded  :  moisture  1'SO,  nitrobenzol 
extract  74  per  cent.,  hut  in  the  Same  only  :>4'3  1  per  cent. 
indigotin. 

My  expectation  that  the  results  by  this  method  would 
be  lower  than  those  by  the  permanganate  one.  especially  for 
poor  indigos,  has  not  been  borne  out  by  experience.  The 
results  are  sometimes  higher  and  sometimes  lower  without 
any  regularity. 

Estimation  of  Indigotin  "it  Oyed  Cotton  and  Wool. 

The  method  has  served  excellently  for   the  determination 

of  indigotin  on  dyed  goods,  hut  it  lias  to  be  adapted  to  the 
purpose.  Indigo-dyed  cotton  in  the  vapours  of  boiling  nitro- 
henzol  rapidly  loses  the  greater  part  of  its  indigotin  and 
becomes  dirty  white,  but  no  amount  of  boiling  will  make  it 
quite  white.  Kxposure  to  ait  again  turns  the  cotton  blue 
and  nitrobenzol  will  again  extract  some  indigo,  but  with 
numerous  repetitions  1  succeeded  in  removing  only  about 
j  of  the  total  amount.  Then  it  takes  weeks  for  the  colour 
to  develop.  Hut  if  the  cotton  be  treated  with  boiling  acetic 
acid,  complete  extraction  rapidly  takes  place  and  the 
cotton  become-  pure  white.  It  is,  however,  preferable  for 
the  estimation  of  indigotin  to  destroy  the  fibre  (both  wool 
and  cotton)  by  treatment  with  acid,  and  extract  the  residue 
after  filtering,  washing,  and  drying,  with  nitrobenzol.  The 
results  of  parallel  tests  show  an  agreement,  not  surpassed 
by  inorganic  analysis. 

Ke..|n  cling  the  second  method  of  estimating  indigotio,  by 
titration  of  the  snlphonic  acid  with  hydrosulphite  according 
to  Mnller-Bemthsen,  I  have  collected  some  experience.  I 
have  also  investigated  the  indigotin-sulphonic  acid,  and  shall 
havt  much  pleasure  in  communicating  the  results  on  a 
future  occasion. 

Discussion. 

Dr.  Grossmanx  said  that  the  fact  of  a  number  of  Usts 
bag  to  a  -ecnnd  decimal  was  not,  in  his  opinion,  a  proof 
that  the  method  must  be,  under  all  circumstances,  correct. 
In  all  cases  of  indigo,  samples  of  different  strengths  should 
be  prepared  by  mixing  chemically  pure  indigotin  with  red, 
brown,  glutens,  and  ash  substances  in  different  proportions, 
and  these  different  mixtures  should  be  used  for  checking  the 
accuracy  of  the  method. 

I>r.  Gf.ri.axu  perfectly  agreed  with  Dr.  Grossmann  re- 
specting the  proof  of  the  correctness  of  a  new  analytical 
method.  In  this  case  he  had  measured  the  indigo  against 
ammoniacal  copper  solution,  by  means  of  hydrosulphite, 
according  to  Miller's  method.  He  had,  further,  in  order  to 
test  the  fact  of  impurities,  worked  with  weighed  quantities 
of  indigotin  and  natural  indigos,  and  found  the  results 
agree    with     the    calculated    quantities,    and     he    thought 


this   was    sufficient   proof  for  any   chemist,      In 

in.  Knecht,  he  thought  the  method  of  nitro-henzol  adapted 

itself  well  to  the  exact  estimation  of  Indigotin  on  cotton, 
wool,  or  any  mlier  fibre;  but  he  preferred  to  destroy  the 
fibre  by  treatment  with  weak  sulphuric  acid;  then,  after 
washing  and  drying  the  residue,  to  treat  it  with  nitro- 
benzol, and  extract  pure  indigotin,  as  mentioned  in  the 
paper.  He  had  found  that  in  three  parallel  analyses  the 
difference  in  results  amounted  to  I  in  300 — a  result  quite  as 
good  as  they  might  expect. in  any  mineral  analysis. 

THE  FIXATION  OF  PIGMENTS  WITH  ALBUMIN. 

in-  n.  .i.  1 1  ix  i  in  i 

l  i-i  session  1  read  a  paper  before  this  Society,  entitled 
"  The  Functions  of  Albumin  as  a  Fixing  Agentfor  Pigments 
on  Cotton,''  and  drew  attention  to  the  fact  that  the  addition 
of  albumin  to  a  printing  colour  increases  its  intensity  of 
shade.  The  explanation  of  this  phenomenon  as  stated  in  the 
paper  was  that  the  albumin  increased  the  opacity  of  the 
I  ,\er  of  colour,  and  also,  while  in  solution,  distributed  the 
printed  pigment  over  the  fibre  with  a  more  even  and  solid 
surface.  The  result  is  that  the  actual  quantity  of  light  rags 
reflected  is  increased  by  both  these  conditions ;  because  in 
the  former  case  less  rags  are  transmitted,  and,  in  the  latter, 
less  are  scattered. 

I  have  now  done  further  work  on  this  subject  with  a  view 
to  discover  which  of  the  above  causes  plays  the  most 
important  part  in  bringing  about  "  intensification." 

The  method  of  investigation  consisted  in  producing  on 
the  fibre  two  layers  of  colour,  each  presenting  a  perfectly 
solid  and  smooth  surface,  that  is,  with  one  of  the  above 
conditions  common  to  both.  To  the  one  an  addition  of 
albumin  had  been  made,  and  in  every  other  particular  they 
were  similar.  It  is,  therefore,  obvious  that  any  difference 
in  shade  between  these  two  colours,  due  to  the  albumin, 
must  he  attributed  to  an  increase  in  the  opacity  of  the  colour 
on  the  fibre. 

To  produce  a  pigment  on  the  fibre  possessing  these 
required  properties,  it  is  necessary  to  print  the  constituting 
parts  on  the  cloth  in  a  state  of  solution  or  else  so  finely 
divided  that  it  almost  approximates  to  solution,  and  to 
bring  about  their  combination  afterwards.  Then  a  pigment 
colour  will  have  been  produced  on  the  cotton  fabric  having 
the  desired  reflecting  surface.  Accordingly  the  following 
mixtures  were  made  : — 

1. — 130  grnis.  alizarine,  20  per  cent,  (blue  shade). 

96  c.e.  acetate  of  lime,  16°  Tw. 

90  c.c.  sulphocyanide  of  alumina,  32°  Tw. 

84  e.c.  oxalate  of  tin,  25J  Tw. 
580  grm.s.  starch  thickening. 
2. — 100  grms.  alizarine,  20  per  cent,  (blue  shade). 

4f.  c.c.  acetate  of  lime,  I  Bc  Tw. 

50  c.c.  acetic  acid,  9^  Tw.,  30  per  cent. 

90  c.c.  acetate  of  chrome,  32    Tw. 
720  grms.  stanh  thickening. 
3. — SO  grms.  alizarine,  L'o  per  cent,  (blue  shade). 
250  c.c.  acetic  acid,  9°  Tw.,  30  per  cent. 

T.'i  c.c.  acetate  of  lime.  1G    Tw. 

25  acetate  of  iron,  23°  Tw. 
£00  grms.  gum  thickening. 
Each  of  these  mixtures  was  then  divided  into  two  equal 
parts.  To  the  one  an  aqueous  -olution  of  albumin  wan 
added,  and  to  the  other  a  corresponding  volume  of  thin  starch 
paste.  The  two  printing  pastes  made  from  each  of  the  above 
mixtures  were  then  printed  on  the  same  fent  from  the  same 
roller  and  dried.  After  drying,  the  colour  containing  the 
albumin  was  darker  in  each  case.  For  instance,  in  ^o.  1 
mixture,  the  albumin  was  an  orange  colour,  and  the  other 
was  lighter  in  shade.  The  difference  in  shade  between  the 
comparable  portions  of  each  mixture  was  judged  to  be 
about  the  same. 

The  fents  were  now  steamed  1  hour  and  20  'minutes 
without  pressure,  and  during  this  process  the  pigments 
were  precipitated  on  the  fibre,  being  respectively  coloured 
red,  chocolate,  and  lilac.  In  my  previous  experiments  the 
pigments  were  precipitated  before  printing,  whilst  now 
they  have  been  precipitated  on  the  fibre  for  the  purpose 
previously  explained.     On  comparing  the  two  parts  of  each 
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fent  there  appeared  very  little  difference  in  shade  between 
them-  but  the  one  containing  the  albumin  was  slightly 
darker  Now,  since  the  only  difference  between  these  two 
Banes  o!  -bad.-  is  that  those  containing  the  albumin  have 
increased  opacities,  and  as  their  intensities  exhibit  only 
■  differences,  the  deduction  must  be  made  in  these 
l  s  that  the  decreased  transparencies  ot  the  layers  ol 
colour  have  not  produced  corresponding  increased  inten- 
sities „.  the  shades  of  the  colour-lakes.  Farther  trials 
were  made  similar  to  the  above,  only  the  colouring  matters 
and  mordants  were  varied  and  gave  in  every  case  corrobo- 
rative results. 

due  interesting  fact  noticed  was  the  addition  of  albumin 
to  the  printing  colour  increased  the  fastness  to  light  ot  the 
resulting  shade.  This,  I  presume,  may  be  attributed  to 
the  coagulated  albumin  surrounding  the  [.articles  ot  pig- 
ment and  protecting  them  from  the  direct  action  of  the 
li"ht  Similar  experiments  could  not  be  made  with  basic 
colouring  matters,  in  so  far  as  albumin  precipitates  the 
tannic  acid  and  prevents  its  complete  combination  with  the 
colouring  matter.  . 

I  may  here  mention,  incidentally,  that  the  precipitate 

formed  when  aqueous  solutions  of  albumin  and  tannic  acid 

are  mixed  together,  does  possess  to  some  extent  the  power 

of    combining    with    certain    colouring   matters.     If,    for 

instance,  albumin  solution  be  added  to  the  printing  paste 

of   a   basic  colouring  matter,  a   slight   thickening    of   the 

mixture  is  noticed,  owing  to  precipitation,  and  the  colour 

is  very  materially  altered   in   shade.      This  may   then   be 

printed  upon  cotton,  and  after  steaming  it  is  found  of  an 

entirely  different  shade  from  the  one  produced  with  tannic 

acid   alone.     Moreover,    it   is   apparently  quite  as  fast   to 

soap  as  the   antimony-tannate  lake  of  the  same  colouring 

matter.     It   may  be  shown  that  this    substance    possesses 

dyeing  properties  in   a  totally  different   and   more   direct 

manner.     Aqueous   solutions  of  tannic  acid   and   albumin 

are  mixed  together  in  the  cold  and  the  precipated substance 

washed  by  decantatiou  with  cold  water,  and  finally  filtered. 

It  this  compound  is  then  suspended  in  the  aqueous  solution 

of  a  basic  colouring  matter,  it  becomes  dyed  and  may  be 

washed    without    losing    its    colour.      After    drying    and 

grinding,  it  ha-  the  appearance  of  a  bright  highly  coloured 

powder.      This   method    may    possibly  be    useful   for    the 

prenaration  of  pigments  for  special  purposes. 

I*  fear  these  remarks  are  a  little    irrelevant  to  the  general 
tenour  of  this  paper  ;  but   I  have   inserted  them  because 
they   have  an  indirect  relationship  to   the   subject,    since  \ 
thev   were  suggested  from  the  results  of  experiments  per- 
formed  during  the  investigation. 

From  the  facts  so  far  obtained  one  would  naturally  con- 
clude that  the  cause  of  the  phenomenon  of  intensification  is 
the  reflection  of  an  increased  number  of  rays  of  light,  owing 
to  an  improved  reflecting  surface,  which  results  almost 
entirely  from  the  more  regular  distribution  of  the  pigment 
over  the  surface  of  the  cotton  fabric.  But  there  is  one 
important  possibility  which  has  not  yet  been  taken  into 
consideration  in  this  argument,  and  supposing  it  to  exist  one 
might  very  easily  prove  the  conclusions  arrived  at  not 
altogether  "reliable.  All  the  pigments  precipitated  on  the 
fibre  were  very  dark  shades  and  hence  the  opacity  of  a  film 
of  such  colour  is  very  much  greater  than  a  film  of  so  small 
a  quantity  of  coagulated  albumin  as  exists  in  the  colour. 

The  point  I  wish  to  emphasise  must  be  fairly  obvious. 
That  so  long  as  the  opacity  of  the  actual  layer  of  colour  is 
great  as  compared  with  the  opaqueness  of  the  coagulated 
albumin  contained  in  the  colour,  so  long  will  the  latter  be  a 
verv  small  factor  in  the  phenomenon  of  intensification.  But 
should  the  former  become  less  and  less,  whilst  the  ratio  of 
the  latter  to  the  whole  opacity  increases — although  the 
actual  quantity  of  albumin  remains  ;.  constant — then  the 
opacity  due  to  the  albumin  will  become  a  proportionately 
greater  cause  in  the  phenomenon.  And  it  is  possible  to 
conceive  a  certain  adjustment  between  pigment  and  albumin, 
when  the  opacity  of  the  former  would  be  infinitesim.il  as 
compared  with  the  latter;  and  should  "intensification"  be 
still  observed,  the  former  generalisations  could  hardly  be 
true. 


still  further  slight  decrease  in  the  quantity  of  transmitted 
light  would  not  materially  affect  the  intensity  of  the  colour  ; 
but  if  any  alteration  could  be  perceived,  it  would  be  a  very 
slight  increase  in  the  depth  of  shade.  This  has  actually 
beiu  observed,  and,  therefore,  in  order  to  note  the  effect  ot 
precipitating  on  the  cotton  fabric  more  transparent  hlms  ot 
colour,  a  further  series  of  experiments  were  made.  ..ltli 
this  object  in  view  the  mixtures  previously  prepared  were 
considerably  reduced  with  starch  paste,  and  these  were  then 
printed  exactly  under  the  same  conditions  as  the  dark  shades. 
These  shades  beiug  very  much  lighter  were  consequently 
more  transparent ;  but  the  differences  in  intensities  between 
the  albumin  pigments  and  the  other  ones  were  practically 
just  the  same  as  with  the  darker  colours. 

From  the  results  of  these  experiments  I  have  arrived  at 
the  conclusion,  that  the  increase  in  the  intensity  ot  the 
colour  of  pigments  fixed  with  albumin  is  almost  entirely  due 
to  the  property  possessed  bv  albumin  solution  of  spreading 
the  pigment  over  the  surface  of  the  cotton  fabric  with  a 
more  even  face,  and,  hence,  with  an  improved  reflecting 
surface.  With  regard  to  the  coagulated  albumin  increasing 
the  opacity  of  the  layer  of  colour  and,  consequently,  resulting 
in  an  increase  in  the  intensity  of  shade.  1  have  found  this 
to  be  alwavs  a  constant  quantity,  regardless  of  the  strengtn 
of  the  colour,  and,  further,  only  a  very  small  causal  factor 
in  the  phenomenon. 
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MR.    F.    J.    R.    i/ARVLLA  IX    THE    CHAIB. 


THE  COMMERCIAL  POSITION  OF  SULPHATE 
OF  AMMONIA. 

BY    F.    J.    R.    CAR! ILL  \. 

(This  Journal,  1896,  863.) 
Discussion. 

The  Chairman  congratulated  the  section  on  the  fact 
that  they  were  holding  their  first  meeting  at  Hurton-on- 
Trent.  A  desire  had  been  expressed,  after  the  reading  of 
his  address,  that  on  some  convenient  occasion  a  discussion 
should  follow.  That  such  a  course  might  do  good  was 
obvious  from  the  discussion  that  took  place  at  a  meeting 
of  the  Manchester  Institution  of  Gas  Engineers,  following 
a  paper  by  Mr.  T.  N.  Kitson,  three  days  after  the  delivery 
of  the  address,  and  which  by  a  curious  coincidence,  but 
quite  independently,  went  over  much  of  the  same  ground  as 
the  address,  a  proof,  if  one  were  needed,  of  the  acute 
character  of  the  situation  as  it  was  in  November  last,  but 
which  bad  since  improved,  although  the  anomaly  that  they 
desired  to  remove  still  remained.     It  would  seem  useless, 


uesueu    to    icuiu,c   o.i».  iw.*......^-.      --  •■ 

Now,  since  in  the  experiments  previously  described  very      however,  to  look  for  relief  to  suggestions  for  the  better 
little  light  is  transmitted  through  the  layer  of  colour  itself,  a      employment   of  ammoniacal  liquor   in  the  manufacture  ot 
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some  other  product  than  sulphate,  for,  if  followed,  those 
interested  might  be  placed  in  the  position  of  the  fruit 
the   south   of   England,   who,   following    Mr, 

Istone's  advice,  tuned  their  harvest  into  jam,  spending 
large  sums  in  plant  for  the  purpose.  So  mail}  went  into 
the  new  industry  as  to  cause  a  plethora,  thus  placing  them 
in  a  worse  plight  than  the}  wen'  before.  And  yet  no 
sensible  man  would  -ay  that  Mr.  Gladstone's  advica  was 
not  good.  The  obvious  requirement  in  the  case  of  sulphate 
of  ammonia  was  to  bring  the  farmer  to  see  where  his  true 
interest   lay,  and   in  this  sense  Mr.  Wit-on'-  paper  and  the 

ossion  which  appeared  in  the  Journal  of  Oos  Lighting 
for  December  i  and  8,  1896,  would  repay  perusal.  A  u  ite- 
wortliy  point  in  the  discussion  by  the  gas  engineers  was 
the  fact  how  some  of  the  largest  buyers  of  sulphate  of 
ammonia,  namely,  the  manufacturers  of  artificial  manures, 
ware  overlooked.  Almost  every  speaker  who  referred  to 
the  farmer, including  the  author  of  the  paper, recommended 
that  he  should  be  taught  how  to  compound  artificial 
manures  for  himself ,  thos  turning  every  farm  into  a  small 
manufactory.  That  this  might  he  the  right  thing  to  do  in 
particular  instances  one  COultl  quite  believe,  hut  it  was  not 
easy  to  see  how  the  abolition  of  the  large  customer,  and 

replacement  by  a  number  of  small  ones,  was  going  to 
mend  mattei  -. 

Mr.  RlTSON  said,  with    -nil   discernment,  "  There   is  no 

doubt    that    sulphate    of    ammonia     is     the    nitrogen    par 

for  compounded  artificial   manures.     It  can  he 

mixed  and  stored.     .     .     .     Mixed  manures  prepared  with 

nitrate  of  -oda  cannot,  however,  he  stored  for  any  length 
of  time,  from  the  fact  that  it  deteriorate-  and  dcliques  !(  - 
This  property  of  sulphate,  which  ought  to  hi'  impressed  on 
the  farmer,  would  evidently  recommend  it  with  still  greater 
force  to  the  artificial  manure  manufacturer,  who  might  he 
hit  with  heavy  stocks  at  the  end  of  a  season. 

What  seemed  of  importance  was  that  the  farmer  should 
understand  the  value  of  nitrogen  as  such  in  any  manure, 
no  matter  the  form  in  which  it  might  he  present.  The 
Fertilisers  and  Feeding  Stuffs  Act.  passed  recently  for  the 
protection  of  the  farmers,  rightly  took  no  cognisance  of 
the  form  in  which  the  nitrogen  appeared,  the  unit,  no 
matter  whence  derived,  being  given  the  same  value.  Such 
legislation  would  appear  to  he  a  powerful  tool,  which, 
properlj  handled,  should  help  to  bring  about  the  proper 
appreciation  of  the  nitrogen  in  sulphate  of  ammonia. 

It  was  not  likely  that  there  was  any  intention  on  the 
part  of  the  gas  engineer-  to  injure  the  artificial  mr.nure 
maker-,  and  as  probably  none  of  the  latter  were  present, 
the  discussion  became  rather  one-sided.  For  this  reason 
it  was  all  the  more  desirable  that  the  matter  should  be 
ventilated  before  a  meeting  in  which  all  the  various 
interests  were  represented. 

Mr.  .1.  It's,  i.i.i\  as  said  that  the  authorities  he  had 
consulted  concurred  on  the  equal  value  of  the  unit  of 
nitrogen,  whether  derived  from  nitrate  of  soda  or  from 
sulphate  of  ammonia,  and  he  thought,  consequently,  that 
farmer  was  the  wi-e-t  who  availed  himself  of  the  variations 
in  price-,  and  always  bought  the  manure  which,  nitrogen 
for  nitrogen,  was  the  cheapest.  He  would  a-k  whether 
any  experime  its  had  been  made,  such  as  those  of  Lawes 
aud  Gilbert,  to  prove  the  equal  value  of  the  unit  of  nitrogen 
in  nitrate  of  soda  and  in  sulphate  of  ammonia  for  the 
purposes  of  the  agriculturist. 

Dr.  F.  Clowes  referred  to  the  enormous  expenditure 
incurred  by  the  Scottish  Ironmasters  in  adding  ammonia 
absorbing  plant  to  their  blast  furnaces.  He  knew  that  the 
owners  of  some  English  blast  furnaces  had  followed  suit 
aud  that  there  were  others  who  were  also  about  to  put 
down  plant  for  this  purpose.  If  the  use  of  sulphate 
of  ammonia  was  decreasing  he  failed  to  see  what 
benefit  could  be  expected  to  result  from  this  large  ex- 
penditure. 

Mr.  John  White  said  that  what  he  felt  to  be  a  grievance 
was  that  whoever  nitrate  of  soda  supplanted  sulphate  of 
ammonia  they  were  losing  the  benefit  of  a  home  manu- 
facture. In  regard  to  the  Fertilisers  and  Feeding  Stuffs  Act, 
to  which  reference  had  been  made  by  the  chairman,  it  was 
quite   true  that  the  unit  of  nitrogen  was  given  the  same 


value  in  it  no  matter  whence  derived.     Although  going  away 

a  little   from    the    subject    he   would    add  thai    the     \. 
practical!*    inoperative  owing    to  the  manner  in   which    it 
prescribed   that    the    sample   should  be  taken.       What    was 
wanted   is   the  appointment  of  inspectors  a-    had  been 
Under  the  Food  and  Drug-  Act. 

Mr.  .1.  u'Su.iivvx  -aid  it  -truck  him  that  i he  great 
obstacle  to  the  spread  ol  the  use  of  sulphate  of  ammonia 
was  its  name.  The  name  •■  nitrate  "  carried  at  once  the 
ilea  of  nitrogen  to  the  ordinary  man'-  mind,  whj 
"  sulphate  "  did  not.  If  sulphate  of  ammonia  could  be  re- 
Christened  SO  that  the  name  should  com  \  tiiis  idea  it 
might  be  a  good  thing. 

The  Chairman,  in    reply,   said  that  experiments  had 

actually  been  conducted  over  and  over  again  in  the  -en-.' 
indicated  bj  Mr.  I  t'SulIivan,  with  the  result  that  the  unit 
of  nitrogen  was  found  to  be  of  equal  value  in  the  two 
manure.-,  or  practically  so.  I  if  course  failure-  might  occur 
with  sulphate  of  ammonia  if  ignoiantly  used  and  brought 
into  contact  with  lime,  when  loss  of  ammonia  must  of 
necessity  oci  it.  He  would  have  a  caution  printed  on  even 
page  of  all  sulphate  literature  to  prevent  the  occurrence  of 
this.  In  regard  to  the  question  of  English  ironmaster- 
having  followed  the  Scottish  ones,  it  should  be  remembered 
that  in  Scotland  almost  all  the  furnaces  were  worked  with 
raw  coal,  whereas  the  English  practice  was  to  use  coke. 
In  this  ease  the  ammonia  could  only  he  recovered  at  the 
coke  ovens.  The  English  firms  ivho  were  putting  down 
absorbing  plant,  doubtless  would  also  use  raw  coal  and 
they  might  have  made  their  arrangements  before  the 
commencement  of  the  present  depression.  As  tar,  how- 
ever, was  also  recovered  and  this  product  wa-  valuable, 
the  action  of  the  ironmasters  might  turn  out  profitable 
after  all. 

Dr.  Clowes  thought  it  was  desirable  to  point  out  that 
the  reference  to  lime  made  by  the  chairman  was  to  caustic 
lime,  as  most  soils  contained  lime  in  combination. 

The  Chairman  said  thi-  was  so,  it  was  of  course  only  in 
the  ease  of  bringing  lime  in  an  uncombined  form  or  only 
hydrated  into  contact  with  sulphate  of  ammonia  that  loss 
occurred. 

i  IN  KJELDAHL'S  PROCESS. 

BV    JAKES    O'stLLtVAN',    F.I.C.,     F.C.S. 

At  the  time  this  process  for  the  estimation  of  organic 
nitrogen  was  published  I  had  considerable  experience  (_this 
Journal,  1S92,  327)  with  Dumas',  and  knowing  the  time 
and  trouble  entailed  by  the  latter  I  wished  to  adopt  the 
former,  which  would  take  less  time.  1  inquired  if  it.hail 
been  employed  to  determine  the  nitrogen  in  bodies  similar 
to  those  I  had  to  deal  with,  and  I  found  it  had,  yet  no  one 
had  proved  its  results  in  this  direction,  by  cheeking  them 
with  those  obtained  from  the  same  bodies  with  Dumas' 
method.  A  few  determinations  were  made  with  this  object 
in  view,  and  I  came  to  the  conclusion,  as  the  results  will 
show,  that  Kjeldahl's  process  gives  the  same  results  as 
Dumas'. 

Re-agents  used.  A  40  per  cent,  solution  of  sodium 
hydrate  to  which  2  to  3  grins,  of  potassium  sulphide  per 
ion  e.c.  were  added,  this  solution  was  boiled  for  some  time. 

A  mixture  of  1  part  of  strong  sulphuric  acid  and  2  parts 
of  Xordhausen  sulphuric  acid. 

A  solution  of  sulphuric  acid  containing  0-008  grm.  of 
sulphuric  anhydride  per  c.c. 

l'owdered  potassium  permanganate. 

A  blank  experiment  with  these  re-agents  gave  no 
ammonia. 

It  is  not  necessary  for  me  to  go  into  details  as  to  the 
preparation  of  a  solution  for  a  determination  of  its  nitrogen, 
or  to  describe  the  manipulation  of  either  of  the  processes  as 
these  are  already  well  known  ;  I  wish,  however,  to  mention 
that  at  the  suggestion  of  Dr.  Harrow,  about  0*5  grm.  of 
mercuric  oxide  was  added  with  the  mixture  of  sulphuric 
acids  in  the  Kjeldahl's  oxidation  process.  This  oxide 
hastens  the  oxidation  and  the  potassium  sulphide  in  the 
sodium  hydrate  when  added  in  excess,  before  distillation, 
dissolves  the  sulphide  of  mercury  first  formed. 
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The  following  are  the  results  obtained  by  these  processes, 
and  are  expressed  in  percentage  of  albuminoids  on  total 
solids  in  solution  (nitrogen   *  6*25  =  albuminoids)  :— 
l  -  Malt  extract  (mash  extract),  Kjeldabl's  3s,  Dumas' 
76 

t2.)  Ale.  Kjeldabl's  3-5,  Dumas'  3 -22. 

(3.)  Ale.  Kjeldabl's  415,  Duma-"  4*81. 

By  employing  the  sulphuric  acid  of  the  strength  men- 
tioned for  receiving  the  ammonia  in  the  distillation  the 
number  of  e.e.  neutralised  multiplied  by  0-002$  give 
nitroiren.  and  by  0-0175  give  albuminoids. 

Disci  >-ion. 

Dr.  (  i...\vi:s  remarked  that  the  Kjeldahl  process  was  now 
rerj  general  use  for  estimating  nitrogen  in  organic 
substances.  In  his  own  laboratory  the  substance  was 
simply  heated  with  the  strong  acid  and  potassium  sulphate 
until  the  liquid  became  clear.  The  cool  liquid  was  then 
transferred  to  a  larger  flask,  and  a  solution  of  sodium 
hydrate,  containing  more  than  enough  alkali  to  neutralise 
the  acid,  was  poured  into  the  flask  in  such  a  way  as  to 
form  a  separate  layer.  Steam  from  a  separate  vessel  was 
then  blown  through  these  layers  of  liquid.  Heat  was  pro- 
duced by  the  mixture  of  the' acid  with  the  alkali,  ami  the 
current  of  steam  carried  over  the  ammonia  through  a  con- 
denser into  the  standard  acid.  This  procedure  was 
convenient,  and  was  rapidly  carried  out. 

A   NOTE  OX  MALTOSE. 

BV    JAMES    O'SULLIVAN,    F.I.C.,    F.C.S. 

The  numerous  papers  on  the  hydrolysis  of  starch  which 
have  appeared  since  C.  O'Sullivan's  first  paper  on  this  sub- 
ject (Chem.  Soe.  Journ..  1872)  leave  little  to  be  desired.  I 
must,  however,  agree  with  Dr.  Armstrong  (Proc.  Chem. 
Soc,  p.  244),  "that  we  should  no  longer  be  conteut  merely 
to  determiue  certain  analytical  factors  ;  we  ought  rather  to 
seek  for  chemical  methods  which  would  render  it  possible 
t  .  separate  and  isolate  the  products."  Maltose  was 
separated  by  C.  O'Sullivan  from  the  transformation  pro- 
ducts of  starch,  obtained  by  the  action  of  the  cold  extract 
of  malt,  and  its  properties  described.  He  gave  the  [o]j 
]54 — 155,  and  its  cupric  reducing  power  between  62 — 63, 
and  Brown  and  Heron  610  (Chem.  Soc.  Journ.,  1879). 

It  occurred  to  me  to  determine  the  properties  of  maltose 
prepared  by  transforming  staieh  with  precipitated  diastase 
— diastase  precipitated  from  malt  extract  by  alcchol — thus 
in-uring  the  absence  of  the  crystallisable  sugars  contained 
in  malt  extract  from  the  maltose.  Maltose  prepared  in 
this  manner  and  crystallised  from  water  gave  an  [a].,  15-1. 
and  this  preparation  crystallised  from  alcohol  gave  [a]., 
154*5  K  =  62-7.  The  latter  was  again  crystallised  from 
alcohol  and  gave  the  following  results  : — 

(I.)  C  =  4-164  D  =  3-96    [ay  155*0 
(II.)   C  =  1-558  I)  =  4-00   [op  155-3. 

Determinations  of  the  cupric  oxide  reducing  power  were 
made  by  employing  weighed  quantities  of  the  maltose,  and 
the  following  are  the  results  in  a  tabulated  form  :  — 


as  one  could  wish  with  the  amounts  of  maltose  taken  as  the 
following  columns  show  : — 


Experiment. 


Grins,  of 
Maltose 

taken. 


Cupric  Oxide     Gn25*°*  Maltose 
.    '  to  reduce  1  irrm. 

of  CuO. 


weighed. 


I. 

0-1070 

0-1480 

0-71S1 

11. 

0-1180 

OKI.-, 

0-7178 

UI. 

■  -1065 

0-1465 

0*7289 

IV. 

0-1170 

o'  1840 

0*7184 

V. 

"■117.-, 

0-1680 

0*7208 

VI. 

0-1200 

0-1660 

0*7228 

Experiment. 


Grins.  Maltose  taken. 


Maltose  found. 


I. 

0*1070 

0-1072 

11. 

0-1180 

o-]|s' 

III. 

0'  1063 

0-1050 

IV. 

0-1170 

0-1180 

V. 

0*1175 

II  1173 

VI. 

0*1200 

0*1195 

The  maltose  was  first  dried  in  vacuum  over  sulphuric 
acid,  then  in  a  cu.-rent  of  dry  air  at  100°,  and  finally 
in  a  current  of  dry  air  at  Km  under  a  pressure  of 
10U — 150  mm. 

In  determining  the  cupric  oxide  reducing  power  I  have 
in  no  way  deviated  from  C.  O.  Sullivan's  method  (Chem. 
Soe,  Journ.,  1876, 2,  130),  I  find,  however,  that  the  weight  of 
the  ash  of  a  filter  is  doubled  by  filtering  the  copper  solution 
through  it,  as  in  the  determination  of  the  reducing  power, 
and  that  ibis  is  not  due  to  any  precipitation  of  the  solution 
but  is  due  to  a  combination  of  the  copper  with  the  cellulose 
of  the  filter. 

25  e.c.  of  Fehling's  solution  diluted  with  25  c.c.  of  water 
were  boiled,  as  in  the  determination  of  a  reducing  power, 
for  12  minutes,  it  was  then  passed  through  a  filter,  (1)  the 
filtrate  from  this  was  immediately  passed  through  another 
filter,  (2)  and  the  filtrate  from  this  through  another  filter, 
(3)  about  400  c.c.  of  boiling  water  were  used  in  washing 
the  solution  out  of  each  of  these  filters.  The  ashes  of  the 
three  filters  weighed  0-0025,  0-0025,  and  0-0023  grms. 
respectively,  whilst  the  ash  of  the  filter  weighed  only 
0  (101  grm.  The  ash  of  each  of  the  filters  was  dissolved  in 
a  drop  of  dilute  hydrochloric  acid,  and  upon  testing  with 
potassium  ferrocyanide  showed  the  presence  of  copper. 

The  numbers  given  in  the  above  determinations  of  cupric 
oxide  reducing  powers  were  obtained  by  employing  different 
copper  solutions  so  far  as  "age"  was  concerned;  some 
were  determined  with  Fehling  solution  which  had  been, 
made  up  13  months,  and  others  with  a  solution  which  was 
only  made  three  days,  and  I  fail  to  see  any  practical 
difference  in  the  results  obtained.  Two  determinations  of 
the  K  of  a  sample  of  large  crystallised  dextrose  prepared 
from  cane  sugar  bv  invertase— 'not  yeast  or  yeast  extract— 
and  dried  as  this  maltose  was,  gave  with  one  of  the  copper 
solutions  a  K  101-4  and  102-4,  and  the  last  number  is  the 
hi'-hest  I  have  ever  obtained  for  a  sample  of  dextrose  from 
cane  sugar.  I  must  say,  from  my  experience,  that  the  K 
of  dextrose  almost  invariably  comes  out  1—2  per  cent, 
above  100,  whilst  that  of  iuvert  sugar  comes  out  as  much 
below. 

Discussion. 

Dr.  A.L.  Stern  pointed  out  that  Mr.  J.  O'Sullivan,  in 
calculating  a  mean  value  of  the  K  of  maltose  from  his 
experiments  on  one  sample  of  maltose,  and  employing  the 
mean  value  to  calculate  (in  each  of  the  same  experiments), 
the  amount  of  matter  equivalent  to  the  copper  oxide 
weighed,  and  comparing  this  with  the  amount  of  maltose 
taken,  had  adopted  a  method,  which  was  bound  to  give 
apparently  good  results  whether  his  original  specimen  of 
maltose  was  pure  or  not. 

He  also  espressed  surprise  that  Mr.  J.  O'Sullivan 
still  found  such  low  numbers  of  the  K  of  dextrose,  as 
Mr.  C.  O'Sullivan,  F.U.S.  and  himself  had  recently- 
published  a  paper  in  the  Journal  of  the  Chemical  Society 
describing  a  large  number  of  experiments,  which  had  led 
them  to  the  conclusion  that  the  old  value  was  materially 
low,  and  which  was  confirmed  by  other  workers. 


The  average  quantity  of  maltose,  from  these  results, 
required  to  reduce  1  grm.  of  Cul  I  is  o-7  1 '.S  grm.  or  a  K 
of  63  taking  dextrose  at  100.  If  this  number  be  employed 
in  calculating  from  the  CuO  obtained  in  the  above  deter- 
minations, the  quantities  of  maltose  found  come  out  as  near 


.  THE  JOURNAL  OP  THE   SOCIETY  OF  CHEMICAL  INDUSTRY. 


113 


f)orhs;l)irc  £>rrtion. 

Chairman:  Thos.  Fnirley. 
Vice-Chairman:  ChrUtopher  Rawjon. 

Committee : 

V.  I.eacb. 
A.  c.  Peridn. 
r.  w.  EUcho 
A.  Bmithells. 
Geo.  Ward. 
Thorp  Whitaker. 

Bon.  Local  Secretary  and  Treasurer  : 
H.  R.  Procter.  Yorkshire  College,  Leeds. 


H.  E.  Aykroyd. 
J.  Cohan. 
I".  k.  Denia  m. 

X.  Farrant. 
T.  Qlendinninir. 
A.  Hesa. 


SESSION    LS 


Meeting  held  on  Monday  January  25/A,  189". 


MR.    THOS.    1  UKI.KY    IN    THE    CHAIR. 


THE  QUALITATIVE  SEPARATION  OF  AJS3ENIC, 
\n  riMONY,  AND  TIN. 

11V    -.    '..     II  l»  <"\,    1>."'.,    F.I.'  . 

turerin  Chemistry,  Technical  College,  Huddersfield. 

To  any  originality  in  tlie  process  which  I  propose  describing 
I  can  inv  bo  claim,  the  principles  involved  depending  upon  a 
combination  of  certain  well-known  methods.  The  suggested 
separation  of  these  metals  is  based  primarily  upon  the  use 
of  oxalic  acid  ns  originally  published  by  Clarke  in  his 
paper,  (hem.  News,  81,  124,  upon  the  quantitative  esti- 
mation of  these  metals,  a  process  which  to  me,  never  seems 
to  have  come  into  the  prominence  which  it  so  thoroughly 
deserves.  I  have  but  little  faith  in  the  methods  now  em- 
ployed,  especially  in  those  for  the  separation  of  antimony 
and  tin.  The  former  metul  is  frequently  evolved  either 
as  the  hydride  or  deposited  as  a  black  stain  upon  platinum  ; 
the  tin  being  thrown  down  upon  zinc,  this  deposit  is  then 
scraped  off,  dissolved  in  add,  and  the  solution  treated  with 
mercuric  chloride.  That  other  people  share  in  my  dis- 
belief in  this  method  i-  shown  by  the  fact  that  in  so 
far  as  my  knowledge  goes,  I  have  never  heard  in  any 
examination  of  more  than  two  of  those  bodies  being  given 
for  qualitative  determination  in  one  and  the  same  sub- 
stance. Even  under  these  favourable  conditions,  it  is 
seldom  that  the  mixture  contains  only  a  small  percentage 
me  of  the  constituent*  ;  the  amounts  more  usually 
approximate  to  equality,  the  difficulties  of  separation  bi 
thereby  much  reduced.  The  method  I  would  suggest  is  as 
follows  : — The  sulphides  of  the  metals  are  washed  upon 
the  tiller  paper,  and  the  whole  or  part  of  the  residue  is 
placed  in  a  test  tube  and  boiled  with  2  or  3  c.c.  of  con- 
centrated hydrochloric  acid,  to  which  a  drop  or  two  of 
nitric  acid  is  added,  aud  again  boiled.  A  yellow  residue 
after  the  treatment  with  hydrochloric  acid  gives  a  preliminary 
clue  as  to  the  presence  ot  arsenic,  this  sulphide  being 
slightly,  if  at  all,  attacked  bj  the  acid.  A  saturated  solu- 
tion of  oxalic  acid  is  added  in  quantity  sufficient  to  fill  two- 
thirds  of  the  test  tube,  the  w  hole  is  boiled  and  crystals  of 
oxalic  acid  are  added  until  a  hot  concentrated  solution  of 
oxalic  acid  is  obtained.  A  stream  of  sulphuretted  hydrogen 
is  passed,  the  whole  of  the  arsenic  and  antimony  being 
precipitated  as  sulphides,  which  are  filtered  off,  the  tin 
remaining  in  solution.  To  the  filtrate  ammonia  is  added 
until  distinctly  alkaline.  If  a  precipitate  should  then 
appear,  which  will  not  be  the  case  unless  a  large  amount  of 
tin  be  present,  add  ammonium  sulphide  drop  by  drop  until 
the  precipitate  redissolves,  this  it  will  do  very  readily. 
Acidulate  with  acetic  acid,  a  heavy  white  precipitate, 
turning  brown,  indicates  tin  as  a  mixture  of  oxide  and 
sulphide.  It  may  be  here  noted  that  the  treatment  of 
ordinary  ammonium  sulphide  with  acetic  acid  produces 
a  precipitate  of  sulphur,  but  the  appearance  of  the  pre- 
cipitates  formed   in  the  two   cases  is    quite  distinct    and 


cannot    be    mistaken.     Turning    again    b     the    residual 

sulphide  <>f  arseuic  and  antimony,  these  may  be  tn 
cither  with  ammonium  carbonate  in  the  well-known  w,ay 
or,  and  preferably  I  think,  as  follows: — Dissolve  in  hydro- 
chloric acid  with  two  or  three  drops  of  nitric  acid,  boil 
and  place  the  solution  in  a  Mai  ih  apparatus.  The  evolved 
hydrides  are  then  passed  through  a  solution  of  silver  nitrate, 
and  the  antir.ionide  of  silver  formed  filtered  off.  To  the 
filtrate  add  a  f>  n  drops  of  silver  nitrate,  and  then  verj 
cautiously  ammonium  hydrate  until  the  yellow  precipitate 
of  silver  arsentte  appears.  The  silver  nutimouidc  precipi- 
tate is  washed,  boiled  with  tartaric  acid  and  filtered,  a  little 
hydrochloric  acid  is  added  and  sulphuretted  hydrogen 
passed  through  the  filtrate,  orange  red  antimony  sulphide 
being  thrown  down.  To  both  of  these  precipitates  the 
ordinary  reduction  and  sublimation  tests  can  lie  applied. 
The  above  method  gives  thoroughly  good  results  and  with 
amounts  of  the  respective  sulphides  varying  within 
limits,  and  does  not  require  that  tinkering  with  bits  of 
platinum  foil  and  of  zinc  which  is  both  unri liable  and 
unpleasant. 

Discussion. 

Mr.  F.  W.  Eichabdson  had  at  one  time  used  Clarke's 
method  quantitatively,  but  had  given  it  up  qualitatively 
in  favour  of  one  where  the  sulphides  were  oxidised  with 
hydrogen  peroxide  and  ammonia,  and  the  arsenic  pre- 
cipitated as  magnesium  ammonium  arseniate,  the  antimony 
being  then  converted  into  hydride. 

Dr.  Rawson  said  that  this  still  left  the  exact  difficulty 
he  especially  sought  to  avoid,  viz.,  the  separation  of  the 
antimony  and  the  tin  after  removal  of  the  arsenic.  More- 
over, the  complete  precipitation  of  the  arsenic  as  the 
magnesium  salt  required  much  time. 

In  reply  to  Mr.  ( '.  Rawson,  the  author  thought  his 
method  would  work  for  the  estimation  of  tin  in  the  ash  of 
small  pieces  of  cloth  where  chromium  and  alumiuium  might 
be  present. 

Mr.  F.  W.  Richardson  considered,  in  connection  with 
the  precipitation  of  magnesium  ammonium  arseniate,  that 
only  a  short  time  was  necessary  to  briug  down  99  per 
cent,  of  the  arseuic  provided  a  considerable  quantity  of 
ammonia  were  present. 

Mr.  Farrant  said  he  had  found  that  when  very  accurate 
results  were  required,  18  to  24  hours  must  be  allowed  for 
the  magnesium  ammonium  arseniate  to  settle  out  (Fresenius 
gives  -'4  to  4*  hours).  In  the  case  of  an  estimation  where 
arsenic  was  present  in  large  quantities,  a  great  amount  of  the 
precipitate  came  down  immediately  on  adding  the  magnesia 
mixture,  but  nothing  like  the  whole  amount ;  and  in  the 
case  of  an  estimation  where  the  amount  was  only  small,  sai . 
in  refined  copper  containing  one-tenth  per  cent,  arsenic. 
any  precipitate  appeared  only  after  long  standing  and 
occasional  stirring. 

THE  QUANTITATIVE  AND  QUALITATIVE 

SEPARATION  OF  BARIUM,  STRONTIUM,  AND 

CALCIUM. 

BY    S.    G.    RAWSON,    D.SC,    F.I.C. 

Lecturer  in  Chemistry,  Technical  College,  Huddersfield. 

In  the  quantitative  or  qualitative  separation  of  barium, 
strontium,  and  calcium  there  has  been  always  a  consider 
able  amount  of  difficulty  due  to  the  remarkable  propertic- 
of  strontium  which  in  so  many  respects  lie  almost  midway 
between  those  of  barium  and  of  calcium.  Hence  though 
the  estimation  of  both  barium  and  calcium  when  present 
together,  or  of  strontium  when  alone,  presents  but  little 
trouble,  yet  if  the  whole  three  members  of  the  group  be 
taken  the  task  becomes  one  of  greatly-increased  difficult! . 
it  being  no  easy  matter  to  ensure  either  the  complete 
precipitation  or  the  entire  retention  in  solution,  according 
to  the  process  to  be  employed,  of  the  strontium.  To  attain 
one  or  other  of  these  ends  many  methods  have  been  pro- 
posed, amongst  these  I  may  mention  the  following  :  — 
Fresenius  recommends  in  his  work  the  precipitation  of  the 
barium  as  silicofluoride  and  the  subsequent  separation  of 
the  strontium  and  calcium  by  means  of  prolonged  boiling 
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with  an  enormous  excess  of  ammonium  sulphate.  The 
particulars  of  the  remaining  processes  are  taken  from  the 
Journal  of  this  Society.  Fresenius  and  Rupport  (1892, 
p.  776)  have  investigated  the  relative  solubilities  of 
strontium  and  calcium  chromates in  dilute  alcohol:  though 
of  value  qualitatively  they  consider  that  quantitatively  the 
method  i>  lacking  in  accuracy.  McElroy  and  Biglow 
(1893,  p.  181)  suggest  the  use  of  aqueous  acetone  upon 
these  same  salts,  but  seeminglv  only  for  qualitative  pur- 
poses. In  this  year  also  (1893,"  p.  627)  Presenilis 
recommends  the  separation  of  calcium  as  nitrate  from  the 
other  nitrates  by  its  solubility  in  ether-alcohol,  the  results 
he  srives  being"  very  accurate.  Browning  (1894,  p.  282) 
carefully  examined  the  solubility  of  strontium  nitrate  in 
boiling  "amyl  alcohol  in  which  the  salt  is  almost  insoluble 
the  corresponding  calcium  nitrate  dissolves  readily,  but 
to  effect  a  complete  separation  a  second  treatment  i- 
necessarv.  Dupasquier  (18y5,  p.  822)  points  out  that 
calcium  is  converted  into  a  tartrate  by  boiling  in  a  liquid 
containing  a  soluble  tartrate  and  sulphate,  while  barium  and 
strontium"  remain  as  sulphates.  These  are  estimated  in- 
directly for  quantitative  purposes.  Banbigny  (1895, 
p.  1065)  separates  the  strontium  as  sulphate  in  the  presence 
of  potassium  sulphate,  but  the  precipitation  is  not  complete. 
This  bibliography  though  not  complete  includes  the  most 
important  of  the  plans  suggested.  It  will  be  noticed  that 
in  almost  all  of  them  there  arises  the  difficulty  of  the  slight 
solubility  of  the  strontium  salts  in  the  solvents  necessarily 
employed.  Further,  it  rarely  happeus  that  the  same  method 
can  be"  used  both  quantitatively  and  qualitatively.  But  the 
-pecia!  objections  to  these  methods  are  due  to  the  fact  that 
either  out  of  the  way  reagents  are  employed,  or  that  much 
and  prolonged  boiling  is  necessary  to  convert  the  given  salts 
into  the  required  modifications.  Both  these  are  hindrances 
in  the  way  of  quantitative  analysis  and  are  most  serious 
detriments  to  qualitative  work. 

The  principle  of    the     separation    upon    which    I   have- 
worked,  depends  entirely  upon  the  behaviour  of  the  nitrates 
of    these    three  metals  towards  concentrated   nitric    acid. 
The    method    is    also    readily    applicable    to    qualitative 
analysis  ;  the  nitrates  of  barium  and  of  strontium  are  quite 
insoluble  in  this  acid,  whilst  calcium  nitrates  dissolves  very 
rapidly.      That  barium  nitrate  is   insoluble  appears  to  he 
accepted,  hut  there  is  considerable  divergence  of  opinion  as 
regards  the  strontium   salt,  thus,  Wurtz   (Am.  J.  Sci.  (2) 
25.  377)   states  that  it  is  sparingly  soluble  in  concentrated 
nitric  acid,  whilst  Schultz  (Zeit.  Ch.  (2)  5.  537)  considers  it 
to  be  insoluble.      The  experiments  by  which   I  sought  to 
settle  this  initial  contradiction  were  as  follows  : — The  nitric 
acid  used  and  which  was  bought  as  pure  was  redistilled,  the 
water  also  being  similarly  treated.     In  the  ease  of  both  the 
nitric  acid  and  of  the   water,  portions  upon    evaporation 
cither  left  no  residue  or  one  which  it  was  not   possible  to 
weigh.     The  carbonate  was  obtained,  at  different  times,  from 
Germany  and  as  being  perfectly  pure.     I  may  here  mention 
that  it  is  most  difficult  to  procure  pure  strontium  carbonate. 
All    the  material  which  1   obtained    invariably   contained 
traces  of  calcium  in  amounts  varying  from  0-25  per  cent. 
tj  even  2  per  cent.     The  presence  of  this  impurity  caused 
me  great  inconvenience  and  at  first  much  loss   of  time.     In 
order  to   purify  the  carbonate  a  considerable  quantity  was 
converted  into  nitrate  and  thoroughly   stirred  with  nitric 
acid,  filtered,    and    the    residue    dissolved    in    water  and 
precipitated    as    carbonate,    washed    and    dried.      In    the 
spectroscope  no  trace  of  the  calcium  lines  were  now  visible. 
So  satisfactory  aud  rapid    is    this  method    that    I   would 
recommend  it  strongly  as  being  the  most  easy  and   [he  most 
sife  for  the  purification  of  strontium  from  calcium  salts.     I 
may  here  mention  that  throughout  my  experimc  nts  I  always 
used  the  carbonates  of  the  metals  partly  because  of  the 
much  greater  convenience  and  certainty  in  weighing  and 
al-o  because  the  carbonates  are  far  more  likely  to  be  required 
for  estimation  under  usual  conditions  than  the  nitrates,  and 
therefore   it    seemed    advisable    to    work    upon  the    more 
commonly  occurring  body. 

The  pure  carbonate  was  treated  with  dilute  nitric  acid 
and  evaporated  to  dryness  upou  the  water-bath.  Fare 
concentrated  nitric  acid  (sp.  gr.  1,445)  was  then  added 
and  the  mixture  kept  well  stirred  for  many  hours,  in  some 


cases  three  days.  The  solution  was  then  filtered  through 
filter  paper  or  glass  wool  and  the  filtrate  evaporated  to 
dryness  taken  up  with  a  little  hydrochloric  acid  and  again 
evaporated.  The  residue  gave,  in  the  spectroscope,  no 
trace  of  the  strontium  lines,  but  consisted  of  small  traces 
of  sodium  and  iron  sulphates  derived  from  the  acids 
employed,  and  of  celluloid  matter  arising  from  the  filter 
paper,  when  used.  Similar  experiments  were  repeated 
many  times  varying  the  amounts  of  carbonate  and  of  nitric 
acid,  but  only  upon  one  occasion,  in  one  of  my  earlier  experi- 
ments, did  I  distinguish  the  strontium  lines.  I  had  treated 
some  3  grms.  of  the  carbonate  with  nitric  acid  and 
upon  filtering  and  evaporating  to  dryness  the  residue 
clearly  contained  strontium.  This  was  due  to  the  solution 
of  traces  of  the  nitrate,  the  nitric  acid  having  become  diluted 
by  the  considerable  amount  of  water  formed  iu  the  conversion 
of  the  carbonate  into  nitrate.  On  all  subsequent  occasions 
I  invariably  evaporated  the  nitrate  to  dryness  upon  the 
water-bath  and  then  took  up  with  fresh  nitric  acid. 
Under  these  conditions  the  reaction  was  only  as  between 
the  nitrate  and  nitric  acid  and  the  strontium  lines  did  not 
again  become  visible  in  the  filtrate.  Hence  strontium 
nitrate  is  insoluble  in  concentrated  nitric  acid.  Direct 
experiments  upon  barium  nitrate  showed  this  salt  to  be 
also  insoluble,  whilst  calcium  nitrate  readily  dissolved. 
As  regards  the  nitric  acid,  I  prefer  the  specific  gravity 
to  be  about  1-46  (corresponding  to  80  per  cent,  of  the 
acid)  or  even  higher,  but  for  most  purposes  the  ordinary 
acid  of  specific  gravity  1  -42  (containing  70  per  cent.  HX(  • 
will  suffice. 

The  actual  quantitative  estimation  of  these  elements 
carry  out  in  the  following  manner  : — The  carbonates  are 
evaporated  with  nitric  acid,  either  in  a  beaker  or  in  a 
porcelain  dish,  preferably  the  latter,  upon  the  water-bath 
until  the  mass  is  quite  dry.  Concentrated  nitric  acid  is 
added  iu  excess,  and  the  mixture  kept  well  stirred.  The 
crystals  settle  out  after  each  stirring  very  rapidly,  and  the 
clear  supernatant  liquid  is  poured  through  a  double  filter 
paper  which  has  been  moistened  previously  with  concen- 
trated nitric  acid.  The  residue  may  be  washed  either  with 
the  concentrated  acid  by  decantation,  a  method  to  which 
the  mass  from  its  crystalline  nature  readily  lends  itself,  or 
in  the  customary  way  upon  the  paper. 

The  filtrate  is  evaporated  either  to  dryness,  taken  up 
with  hydrochloric  acid,  and  the  calcium  precipitated  as 
oxalate,  or  evaporated  down  with  sulphuric  acid,  and  the 
residue  after  ignition  weighed  as  sulphate. 

The  remaining  nitrates  are  dissolved  in  water,  and  the 
solution  made  alkaline  with  ammonium  hydrate,  acidified 
with  acetic  acid,  and  the  barium  precipitated  as  chromate. 
The  filtrate  is  warmed  with  hydrochloric  acid  and  alcohol 
until  the  chromate  is  reduced,  the  chromium  precipitated  as 
hydrate  and  filtered  off.  The  filtrate  is  evaporated  to 
dryness  upon  the  water-bath  with  a  little  sulphuric  acid. 
The  residue  is  treated  with  dilute  alcohol  and  washed,  and 
the  residual  strontium  sulphate  weighed  as  such.  Two  out 
of  the  different  test  analyses,  which  I  have  made,  give  the 
following  results  : — 


, 

|  Taken. 

Found.       Taken. 

Found. 

Strontium  carbonate  ...       0'257S 

(1-5379     |     0-2127 
irj.-.sj    !    0-4683 
0-5470         0-2773 

0-2130 
0-457U 
0*2788 

For  the  qualitative  separation  the  above  process  may  be 
much  simplified.  The  carbonates,  after  treating  with  the 
minimum  amount  of  nitric  acid,  are  boiled  down  just  to 
dryness ;  then  treated  with  concentrated  nitric  acid, 
the  paper  having  been  first  moistened  with  this  acid, 
filtered,  and  the  residue  washed  by  decantation.  The 
filtrate  is  diluted  considerably  with  water  made  alkaline 
with  ammonia,  and  the  lime  thrown  down  as  oxalate.  The 
residue  is  dissolved  in  water  (the  filter  paper  will  not  disinte- 
grate unless  boiling  cold  water  be  used),  made  alkaline  with 
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ammonia,  acidulated  with  acetic  acid,  and  the  barium  pre- 
cipit.it,  d  ai  cbromati  l  tl  i filtrate  i-  added  hydrochloric 
acid,  and  it  is  boiled  with  n  little  alcohol,  and  the  chromium 
precipitated  .1-  hydrate,  which  1-  filtered  off.     To 

phurir    acid    i-    aided,    and    the    iiolution 

>  alcohol  ia  added,  the  strontium  ooming  down  as 
-  uphate.  The  separation  of  the  cbrominm  as  hydrate  is 
not  ia  till  tsary. 

The  process  can  be  carried  out  very  rapidly,  and.  further, 

1  ■  omplete  separation  of  these  three  metals,  and  does  nol 
rest  opon grounds  snch  as  the   length  of  time  allowt  . 
,,n"  ling,  or  the  greater  or  leaser  concentration  of 

:o|is. 

Discussion. 

The  Citv.r.MAs  (Mr.  1'uitiEV)  in  opening  the  discus- 
sion, referred  to  the  necessity  tor  a  good  separation  of 
these  metals,  he  himself  having  experienced  the  want  in 
the  analysis  such  as  those  of  Harrogate. 

Considering  the  fact  thai  chalk  dissolved  only  with  diffi- 
culty in  concentrated  nitric  acid,  he  should  have  imagined 
that  calcium  nitrate  would    hardlv  have  been  sufficiently 
soluble     m    concentrated     nitric-     acid    for    pi 
separation. 
Dr.  S.  t,,  1;  twsos  had  observed  the  difficulty  of  ,li-solv- 
halk  .11  strong  nitric  acid,  but  pointed  out  that  in  his 
method  dilute  nitric  acid  was  used  to  convert  the  carbonates 
a  procedure  which  eliminated  the  difficulty,  and  although 
chalk   might  be  only  soluble  with  difficulty  in  strong  nitric 
acid,  calcium  nitrate  was  easily  soluble  iu  that  medium.     He 
also    drew    particular   attention    to    the   impurity    of     the 
strontium  carbonate  supplied  as  pure,  stating  that  he  had 

inah.N    found  some  calcium  present,  and' in  some 
even  as  much  as  i!  per  ceut. 

hi:  raised  the  question   a.-  to  whether,  in  the 

spectroscope    examinati  in  which  the  author   had  used  to 

rmine  the  completeness  of  the  separation,  a  trace  of 

metal    might   not    easily   be  obscured    by  an  excess 

ot  another. 

The  (  H  human,  replying,  stated  that  masking  might 
easily  take  place,  and  cited  a  case  where  a  considerable 
proportion  of  lithium  was  introduced  into  a  water,  and  was 
unrecognisable  spectroscopically  until  the  other  salts  (of 
sodium  and  potassium)  had  been  removed. 

Prof.  Smithells  considered  that  masking  might  be  due 
to  the  contumoi  ■  present  in  the  predominat- 

ing spectrum,  and,  referring  to  electric  spectra,  cited  the 
recently  observed  case  of  Helium  and  Argon  He  also 
referred  to  the  masking  of  the  carbon  spectrum  of  a  Bunsen 
burner  which  took  place  immediately  the  flame  was  coloured 
by  a  foreign  sabstar.ee.  He  considered  that  examining 
the  spark  direct  from  the  liquid  was  less  likely  to  lead  to 
masking  ot  traces  than  evaporation  an!  hcating'of  the  soUd 
residue  on  a  wire. 

Heafeo  remarked  that   the   lines  at   the  blue  end  of  a 
urn  arc  less  easily  masked     than  those  at   the  red 
■-_.  in  the  case  of  lithium. 
1'rof  H.  K    1',;,,  -IEK  „:1<  of  opmion  tb.lt  maskin     U|i  ht 
be  a  chemical  rather  than  an  optical  effect 

Dr.  EUWSOX  thought  that    as  regards   the   detection    of 
s  of  strontium  and  of  calcium  for  the  present  purpose, 
the  delicacy  of    the  flame  reaction  in  the  spectroscope  wrt- 
Mimcient.  * 
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NOTES  ON   RESIDUAL  CYANIDE  SOLI   riO 
AND  A  MKTll IK  EXAMINING  THEM. 

BT    •  II  \-.    .1.    ELLIS,    I  .I.C. 

Tin  extraction  of  gold  and  silver  from  ores,  tailing  &c  In 
means  of  weak  solutions  of  the  alkaline  cyanides!  is  one  of 
the  youngest  of  the  chemical  industi  fast  taking 

rank  among  those  of  the  first  importance.     As  far  as  1  am 

aware,  less  than  ten  years  ago.  hardly  any,  if  any  at  all 
-  Iver  was  being  extracted  by  this  mean-  on  ,* 
practical  scale,  and  already  to  the  value  of  several  millions 
Stirling  per  annum  is  being  produced,  a  large  part  of  which 
1-  recovered  from  tailings  which  had,  to  a  great  extent 
cast  aside  as  valueless  and  in  many  cases  considered 
an  unavoidable  nuisance  by  the  mine  owners  until  this 
process  had  been  devised  and  proved  competent  to  deal 
with  them  profitably. 

For  the  intelligent  carrying  out  of  the  cyanide  process 
a  more  considerable  knowledge  of  the  chemistry  involve! 
in  the  details  is  necessary  than  might  be  at  first  supposed  - 
of  course,  certain  ores.  &c  are  very  much  more  easily  dealt 
with  satisfactorily  than  others,  and  in  some  cases  more  or 
less  satisfactory  results  maybe  obtained  by  means  of  the 
process  in  the  hands  of  one  who  knows  little  or  nothing  of 
the  chemistry  of  the  more  minute  detail-  ;  this,  however  max 
be  taken  to  be  the  exception  rather  than  the  rule,  and  hardh 
I  will  the  treatment  be  effected  in  the  most  economical 
way  possible  under  superintendence  of  thi-  class. 

Of  recent  years,  valuable  contributions  to  the  literature 
on  the  subject  have  from  time  to  time  been  made  bv  James 
Kettel,  leldtmann,  Butters  andClennell,  and  others":  but  the 
held  is  such  a  wide  one,  that  I  think  it  is  unnecessary  for 
me  to  make  any  apology  for  recording  the  following  notes 
even  though  they  are  partly  a  recapitulation  of  some  facts 
now  more  or  less  well  known,  in  addition  to  a  statement  of 
others  which  are  perhaps  less  generally  known. 

M  hen  ores,  tailings.  &c.,  are  treated  with  weak  cyanide 
solution,  a  certain  amount  of  free  cyanide  is  consumed  or 
destroyed,  and  the  cause  of  this  consumption  may  be 
tabulated  under  three  general  headings,  supposing  zinc  is 
emp.oyed  as  the  precipitant  of  the  precious  metals,  viz.  :— 
(n.)  Its    combination    with   certain    constituents   of   the 

material  under  treatment. 
(».)  The  action  of  the  zinc  in  the   precipitating  boxes 

on  it. 

(c)     Its    decomposition    by    exposure    to    atmospheric 

influences,  prolonged  contact  with  water,  &c,  &c. 

(11.)  Under    this    heading  of   course   conies    the    small 

amount    of  cyanide  actually  consumed  iu   forming  double 

cyanides  of  gold  and  of  silver  with  aikaline  evanide,  during 

the  solution  of  these  metal- ;  this  item  of  the  consumption 

nerally  so  comparatively  minute  as  to  be  practically  of 

little  or  no  importance. 

There  are  few,  if  Bny,  gold-bearing  material-  which  do 
not  contain  at  least  a  small  quantity  of  some  compound  of 
iron  in  the  ferrous  state,  a  portion  of  which  is  in  a  con- 
dition in  which  cyanide  can  readily  attack  it,  aud  form  ferro- 
cyamde.  It  has  been  stated  also  that,  in  some  case* 
cyanide  attacks  certain  ferric  compounds  and  forms  ferri-' 
cyanide.  As  far  as  my  experience  goes,  this  action  is.  how- 
ever, at  most,  trifling,  compared  to  its  action  on  ferrou- 
compounds,  and  it  is  partly  for  this  reason  that  the  addition 
ot  lime  or  soda  to  ores,  &c,  which  have  become  acid 
through  weathering,  and  the  subsequent  oxidation  by  the 
air  or  otherwise,  before  actual  treatment  by  eyanide.is  so 
beneficial  in  preventing  excessive  consumption  cf  cvauide 
in  the  treatment  of  such  material. 

Zinc  is  another  uietal  which  is  occasionally  dissolved  out 
ot  ores,  &c,  probably  by  the  cyanide  forming  double 
cyanide  of  zinc  and  potassium    fZnCy.2KCy)   (this  point 
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will  be  referred  to  again  below)  ;  however,  many  of  the 
compounds  of  zinc  existing  naturally  in  minerals  resist  the 
-aition  of  cyanide  much  more  completely  than  would  be 
expected  from  studying  the  action  of  cyanide  on  similar 
compounds  produced  artificially  by  precipitation  from 
solutions.  . 

When  copper  is  present  in  ores,  &C,  at  least  a  portion  ot 
it  is  almost  invariably  attacked  by  the  cyanide,  cuproso- 
cvanide  of  potassium  (Cu.l  'y.-.'KC'y ,  being  mainly 
'.  accompanied,  if  the  copper  happens  to  exist  m  the 
eupric  condition,  with  liberation  of  cyanogen,  which, 
however,  will  form  cyanide  and  cyanate  of  potassium  if 
free  alkali  is  present  (which  is  generally  the  case),  or 
react  with  soluble  sulphides  to  form  sulphocyamde,  and 
possibly  also  go  to  form  a  little  oxalate,  oxamide,  &o,  &c. 
Arsenic  is  also  often  found  in  cyanide  solutions  after  use, 
but  has  probably  beeu  dissolved  by  the  a'.kali  in  the 
solution  rather  than  by  the  cyanide  per  se.  In  somewhat 
exceptional  eases,  magatiese,  nickel,  and  even  a  little 
col  alt  have  beeu  found  in  residual  solutions,  probably 
.  listing  as  manganicyanide,  dcubie  cyanide  of  nickel,  and 
potassium  and  eobalticyanide. 

Much  depends  on  the  physical  condition  in  which 
compounds  of  the  bases  exist  in  ores,  &c,  as  well  as  on 
their  chemical  composition.  One  sometimes  comes  across 
ores.  Sec.  containing  a  high  percentage  or  copper  in  the 
form  of  sulphide,  physically  in  a  very  hard  condition,  and 
finds  little  or  no  copper  dissolved  from  them  by  cyanide. 

While  the  bases  are  being  attacked  by  the  cyanide  and 
forming  double  or  compound  cyanides,  other  compounds 
are  being  of  necessity  simultaneously  produced.  For 
instance,  while  the  metal  is  being  removed  as  cyanide  from, 
kiv,  a  sulphide,  alkaline  sulphide  is  being  simultaneously 
produced  in  the  solution,  which  may  further  go  partly  to 
form  sulphocvanide,  especially  if  cyanogen  is  present  also  ; 
thus,  2Cy  +  K;S  =  KCy  +  KCyS. 

This  formation  of  sulphide  in  solution  is  a  matter  of 
considerable  practical  importance,  and  if  it  takes  place  to 
any  extent,  means  should  at  once  be  adopted  for  its 
removal  from  solution,  as,  even  in  comparatively  minute 
quantity,  its  presence  greatly  retards,  or  even  partly 
prevents  the  solution  of  gold  and  silver  by  cyanide.  I  first 
noticed  this  fact  about  eight  years  ago,  while  investigating 
the  effect  of  the  addition  of  various  salts  to  cyanide 
solution  in  relation  to  its  action  on  the  constituents  of  ores, 
&c.  I  found  that  chlorides,  sulphates,  nitrates,  ferro- 
cvanides,  and  even  hyposulphites  and  sulphocvanides,  &c, 
when  present,  even  in  considerable  quantities,  have,  as  a  rule, 
little  or  no  bad  effect,  but  that  even  as  little  as  one  part  of 
alkaline  suluhide  in  10,000  of  solution  has  often  quite  a 
marked  effect  in  retarding  the  action  of  cyanide  in  dissolving 
gold. 

It  having  been  thus  found  of  importance  to  avoid,  as  far 
as  possible,  sulphide  remaining  in  solution,  in  this  connec- 
tion MacArthur  and  myself  some  years  ago  took  out  a 
patent  for  the  addition  of  certain  salts  of  lead,  &e.  to  the 
solutions  where  found  necessary  for  its  removal. 

It  is  the  practice  to  employ  the  same  cyanide  solution 
continuously  for  a  more  or  less  prolonged  period,  simple 
alkaline  cyanide  beiug  added  from  time  to  time.  It  was  at 
first  feared  that  by  doing  so,  the  impurities,  such  as  zinc 
salts,  sulphides,  &c,  &c,  would  accumulate  in  the  solutions 
to  such  an  extent  as  to  make  them  in  time  quite  unfit  for 
m« e  ;  this  fortunately  appears  seldom  to  be  the  case,  however, 
in  practice,  as  in  addition  to  the  formation  of  such 
compounds,  certain  reactions  are  also  taking  place  in  the 
course  of  employing  these  residual  solutions,  tending  to 
Temove  or  decompose  at  least  some  of  the  impurities.  For 
instance,  a  portion  of  the  zinc  tends  to  be  removed  as 
sulphide  during  the  action  of  the  solution  on  pyritic  material, 
or  by  reaction  with  any  sulphide  in  the  solution,  in  the  latter 
case  a  corresponding  regeneration  of  simple  cyanide  simul- 
taneously taking  place  ;  a  portion  of  the  sulphide  may  also 
be  decomposed  or  removed  during  its  passage  through  the 
zinc  box,  or  by  reaction  with  zinc  in  solution,  to  form 
the  in  soluble  sulphide,  and  another  portion  by  slow 
transformation  into  sulphocy  inide,  &e. 

The  consumption  of  cyanide  in  the   zinc   extractors 
(if  this  really  does  take  place  in  presence  of  free  alkali)   is 


probablv  mainly  due  to  the  formation  of  double  cyanide  of 
zinc  and  potassium  in  accordance  with  the  equations — 

4KCy  +  Zu  +  HjO  +  O  =  ZnCy22KCy  +  2KHO, 
and  4KC\  +  Zn  +  8H20=  ZnCyL,.2KCy  +  2KHO  +  H.:. 
The  whole  question  of  the  reactions  taking  place  in  the 
zinc  extractors  has  beeen  ably  and  somewhat  fully 
disenssed  by  Janus,  in  his  paper  on  "  Cyanide  Practice,"' 
read  before  the  Institute  of  Mining  and  Metallurgy  in  May 
1895. 

(c.)  The  decompositions  which  come  under  this  head, 
namely,  prolonged  exposure  of  cyanides  to  the  influence  of 
of  the  atmosphere,  water,  &c,  involve  reactions  of  an  even 
more  complex  and  deep-seated  nature  than  those  under  the 
former  two  headiugs.  I  do  not  propose  here  to  enter  into  a 
discussion  of  these  reactions,  but  simply  to  state  that  the 
products  of  decomposition  may  include  any  or  all  of  the 
following,  viz.,  cyanates,  cyanurates,  urea,  carbonate  of 
ammonia,  formates,  and  possibly  oxalates,  oxamide,  &c,  &c. 
The  direct  effect  of  the  accumulation  of  these  va:ious 
compounds  in  residual  solutions  on  the  efficiency  of  such 
solutions  for  extracting  gold,  does  not  appear  to  have  yet 
been  very  fully  studied  ;  it  is,  however,  known  that  the 
presence  of  any  considerable  quantity  of  such  a  compound 
as  ammonium  carbonate  tends  to  accelerate  the  formation  of 
such  bodies  as  paracyanogen,  azulmic  acid,  &c,  in  the 
solutions,  and  generally  the  destruction  of  cyanide. 

In  the  examination  of  ores,  tailings,  &c,  for  treatment  by 
the  cyanide  process,  one  of  the  first  things  to  be  determined, 
after  making  preliminary  assays,  is  the  amount  of  cyanide 
consumed  by  the  material,  and  if  this  is  found  to  be  in  any- 
way considerable,  the  cause  of  such  consumption  should  be 
determined  approximately.  It  is  usually  found  that  when 
the  consumption  is  at  all  high,  a  large  part  of  the  total 
consumption  takes  place  almost  immediately  on  mixing  the 
ore  and  solution,  this  being  generally  at  least  more  than 
half  the  total  consumption  which  will  take  place  during 
prolonged  contact.  The  determination  of  this  portion  is 
made  as  follows  : — If  the  material  has  been  found  to  be 
acid,  it  is  mixed  with  a  slight  excess  of  caustic  soda 
solution  and  agitated  with  it  for  half  an  hour  or  so,  with 
free  access  of  air ;  the  requisite  cyanide  solution  is  then 
added  and  agitation  continued  for  ten  minutes,  after  which 
the  liquor  is  filtered  off  and  the  cjan'de  remaining  deter- 
mined ;  the  difference  between  this  amount  and  the 
quantity  employed  giving  the  consumption.  Subsequently  a 
similar  experiment  is  carried  out.  agitating  with  the  cyanide 
for  a  number  of  hours. 

To  determine  approximately  the  cause  of  consumption, 
an  aliquot  portion  of  the  liquor  from  one  or  other  of  the 
above  experiments  is  taken,  evaporated  nearly  to  dryness, 
and  then  drenched  with  strong  sulphuric  acid,  and  warmed 
to  thoroughly  decompose  any  compound  cyanide,  and  the 
excess  acid  driven  off;  the  metals  will  now  be  in  the  form 
of  sulphates,  and  in  a  suitable  condition  for  separation  and 
determination  by  the  ordinary  analytical  methods.  The 
zinc  is  generally  taken  to  have  existed  as  double  cyanide 
of  zinc  and  potassium,  the  copper  as  cuproso-cyanide  of 
potassium,  and  the  iron  as  ferro-cyanide  of  potassium. 

The  consumption  of  cyanide-accounted  for  by  calculation 
from  the  bases  found  in  solution  generally  falls  somewhat 
short  of  that  determined  by  testing  the  cyanide  remaining 
undecomposed  after  use ;  the  difference  betweea  the  two  is 
taken  as  being  decomposition,  due  to  causes  ether  than  the 
direct  action  on  bases.  It  is  almost  invariably  found  that  the 
total  consumption  of  cyanide  in  practical  working  is  very 
considerably  less  than  that  found  in  small-scale  experi- 
ments ;  this  smaller  consumption  is  considered  to  be  mainly 
due  to  the  proportionately  smaller  surface  of  solution 
exposed  in  large  than  in  small  operations  ;  and  to  re- 
actions, some  of  which  are  referred  to  above,  tending  to 
the  regeneration  of  simple  cyanide  in  the  solution.  The 
portion  of  the  consumption  due  to  direct  action  of  the 
cyanide  on  bases,  as  determined  in  the  above  manner,  is, 
however,  probably  more  or  less  the  same  on  whatever  scale 
the  treatment  may  be  carried  out. 

The  determination  of  free  alkaline  cyanide  in  the  solutions 
to  be  employed,  or  remaining  in  solution  after  use,  is  almost 
invariably  made  by  Liebig's  method,  viz.,  titration  with  silver 
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nitrate  solution  until  a  permanent  olond  is  obtained.  In 
the  case  of  pure  solutions  ol  oyanide,  "r  even  of  those  con- 
taining considerable  quantitiee  ofmoal  other  salts  common]} 
met  with,  this  intMh.nl  gives  r.--ult s  oi  great  accuraoy,  viz., 
within  one  part  of  cyanide  in  one  million  parUof  watei 

bains  nl>K-  to  be  determkied.     The  presence  of  amm i 

interferes  with  the  test,  from  the  fact  thai  the  olond,  which 
consists  of  silver  cyanide,  iadiasolved  by  the  ammonia  ;  this. 
however,  la  easily  corrected  tor  by  the  addition  of  a  little 
Iodide  of  potassium.    As  soon  as  all  the  cyanide  is  in  the 

i  of  doubts  cyanide  of  silver  and  potassium,  the  succeed- 
ing ilrop  of  silver  solution   forms   silver  iodide,    which    is 

ideally  insoluble  in  ammonia,     [f  sulphide  is  present  it 
nuist  be  removed  by  means  of  lead  carbonate  before  apply 
ins  the  teat    The  presence  of  double  cyanide  of  zinc  and 
potassium  along  with  alkaline  hydrate,  or  even  carbonate, 
however,  entire])  does  away  with  any  accuracy  in  this  test 

for  the  determination  of  tree  alkaline  cyanide  in  distinetion 
10  the  cyanide  existing  in  the  double  zine  Cyanide,  if  this 
latter  really  does  exist  ill  solution  III  presence  of  the  free 
alkali.  In  a  paper.  "  t  In  the  Technical  Analy  -is  of  Cyanide 
Working  Solutions,"  rend  before  "The  Johannesburg 
<  heniical  and  Metallurgical  Society"  in  August  I8i).">, 
Battel  draws  particular  attention  to  this,  and  discusses  it 
somewhnt  fully  ;  and  also  to  the  fact  that  if  sufficient  caustic 
alkali  is  present  in,  or  is  added  to  a  solution  containing 
double  zine  cyanide,  on  adding  some  iodide  and  titrating 
with  silver  nitrate,  the  point  at  which  opalescence  begins 
indicates  sharply  the  total  cyanogen  present  in  the  double 
cyanide— of  course,  in  addition  to  any  also  existing  as  simple 
alkaline  cyanide  ;  and  even  that  the  presence  of  alkaline 
carbonate  interferes  with  the  correct  testing  of  simple 
cyanide  in  presence  of  double  line  cyanide.  Be  suggests 
the  following  equations  to  explain  these  facts  : — 

K,ZnCy,  +  4KHO  =  ZnK.tv,  +  4KCy  +  H,.o. 
and  in  the  case  of  the  presence  of  excess  of  akaline  carbonate 
K.Znl  v,  +  lXa„C03  +  2HoO  = 
SSKCy  1-  2NaCy  +  Zu.\a,.<  >..  +  lNaHC03 
If  we  can  accept  these  equations  as  correctly  describing 
what  takes  place,  it  follows  that  no  double  cyanide  of  zinc 
and  potassium  can  form,  or  exist,  in  solution  so  long  as 
excess  of  free  caustic  alkali,  or  even  carbonate,  is  present, 
and  consequently  that  no  actual  consumption  of  simple 
cyanide,  to  form  double  cyanide  of  zinc  and  potassium, 
will  take  place  during  the  passage  of  the  solution:  through 
the  zinc  extractors,  or  during  their  contact  with  zinc 
compounds,  contained  in  ores,  &c,  so  long  as  sufficient 
free  alkali  is  present  in  the  solution.  The  equations 
which  I  believe  are  generally  accepted  as  representing  the 
main  reactions  which  take  place  in  the  zinc  box,  and  which 
have  been  adopted  by  James  ia  his  paper  on  "  Cyanide 
Practice,"  are  as  follows  : — 

(</.)   JKAuCv.-  +  Zn  =  K.ZuCv,  +  An... 
(6.)  4KCy  +  Zn  +  H.o  +  O  =  K.ZnOv,  +  2KHO, 
(c.)  *KCy  +  Zn  +  8H,0  =  K.,Zti(jv,  +  2KHO  +  II  „ 
I,/.)  Zu  +  2KHO  =  KjZnOa  +  H-," 

and  further,  as  suggested  by  Feldtmann, — 

(e.)  AuKCy,  +  H  =  HCy  +  KCy  -  Au, 
in  addition  to  others  which   I   need   not   recapitulate.      The 
last   of  these'  is  interesting  as  showing  how   the  hydrogen 
evolved    may   of    itself    play   an    important     part    in    the 
precipitation  of  the  gold  in  the  zinc  box. 

Iu  the  same  paper  he  expresses  his  opinion,  arid  g:vc- 
his  reasons  for  so  doing,  that  the  reaction  in  the  zinc  box 
is  rather  between  the  caustic  alkali  and  the  zine,  than 
between  the  cyanide  and  the  zinc 

The  question  as  to  whether  a  mixture  of  dilute  solutions 
of  zinc  double  cyanide  and  caustic  alkali  remains  as  such, 
or  that  the  compounds  react  to  form  free  alkaline  cyanide 
and  zinc-potassic  oxide,  is  one  which  is  worth  discussing, 
and  the  subject  seems  to  be  deserving  of  even  further  iu- 

-  gallon  than  has  yet  been  made  of  it.  It  is,  however. 
one  of  those  cases  concerning  which  it  is  difficr.lt  to  prove 
the  truth  of  one  or  other  view  by  direct  tests,  as  generallv 
the  mixed  solution  would  behave  in  die  same  way  towards 
reagents  in  whichever  of  the  two  ways  the  various  elements 
were  combined. 


In  connection  with  this  whole  subject,]    may   m 
thnt  the  effect  of  the  presence  of  free  alkali  on  the  lid. 
in  silver  of  cyanide  solutions  containing  zinc  came  under 
my  notice  many  year-  ago,  and  during    I890  91,  in 
don  with  Adam  Dickie,  I  carried  out  an    invi 
he  matter,  and  before  it  had  proceeded   fat  wi 

-ideied    the    reason    to    be    that    a    mixture    of    zine    double 
cyanide    and    caustic   alkali    or   alkaline    earth   did    r.  ai 

form  simple  cyanide  and  the  double  oxide  ol   zinc  and  thi 
1  ne  metal,  and  we  then  lodged  h  provisional  specifics 
lion  to  patent   the   addition  <>f  caustic  alkali   or   limi 
residua]  solutions,  supposed  t"  contain  double  zine  cyai 
in  sufficient  quantity  to  effect  tins  reaction  ;  or  p 
i  i  cause  such  solution  to  flow  through  or  over  beds  of  lime. 
1-  ir  certain  reason-  we  did  nol  complete  the  patent,  but  I 
am  still  strongly  of  opinion  that  especially   the  second  of 
these  methods,  viz.,  from  time  to  time  flowing  the  residual 
solutions  over  or   through   beds   of  lime,  where  it  could  he 
applied  cheaply   enoogh,   would,   in   many   cases,  be  found 
most    beneficial    to    Such    solutions,   by     revivifying    them, 
removing   certain   impurities  from    them,    and    generally 
bringing  them   into  a   more   lit  and  active  condition  for 
continued  re-use  than  if  nol  so  treated. 

Duricg  the  course  of  our  investigation  we  carrii 
numerous  trials  on  various  samples  of  ore-,  using  solutions 
of  double  zinc  cyanide,  or  of  residual  solutions  practii 
free  from  simple  cyanide,  but  containing  double 
Cyanide  alone,  and  after  addition  of  caustic  alkali  .  r 
passage  through  a  lime  filter  ;  also,  in  some  ease-,  after 
treatment  with  a  soluble  sulphide  and  removal  of  excess  ■  ' 
sulphide  by  lead  carbonate;  and  arrived  at  the  following 
conclusions,  viz.,  that  in  almost  all  cases  some  of  the  gold 
and  silver  is  extracted  from  ores,  &c.  by  the  use  of  double 
zinc  cyanide  alone,  and  that  in  most  eases  the  extraction  is 
better  with  the  solution  treated  with  alkali,  or  by  sulphide, 
than  not  so  treated.  We  also  proved  that  part  of  the  zinc 
is  removed  from  zinc  double  cyanide  by  contact  with 
certain  pyritic  ores,  by  mixing  a  pyritic  ore  with  a  solution 
of  double  zinc  cyanide  and  agitating  for  some  hours,  and 
determining  the  zinc  in  solution  before  and  after  use. 

Any  very  large  excess  of  caustic  alkali  iu  the  solution- 
should,  however,  be  avoided,  as  its  presence  tends 
cause  reactions  to  take  place,  or  at  least  to  intensify  them 
with  some  of  the  constituents  of  the  ores,  &c,  such  as 
sulphides,  arsenic  compounds,  &c,  &c,  and  to  thus  intro- 
duce objectionable  impurities  into  the  solution. 

The  fact  that  all  the  cyanogen  in  zinc  double  cyanide.  <  ,i 
addition  of  excess  o:  free  alkali,  can  be  determined  by  - 
solution,  as  stated  above,  may  be  explained  in  another  way 
than  by  assuming  the  mixture  to  have  formed  free  cyanide 
and  zinc-potassic  oxide  ;  i-iz.,  that  the  reaction  does  not  take 
place  except  in  presence  of  another  metal,  such  as  silver 
(.and  probably  gold),  which  has  a  superior  affinity  to  zinc 
for  cyanogen — at  least,  to  the  extent  of  the  formation  of  the 
double  cyanide. 

I  have  proved  the  following  reactions  to  take  place  •>., 
adding  silver  nitrate  solution  to  solution  of  double  zinc 
cyanide  in  absence  of  free  alkali  : — 

ZnCy22KCy  +  AgN03  =  AgCyKCy  +  KN03  +  ZnCy 
and 

ZnCyjSKCy  +  2AgN03  =  2AgCy  +  2KN03  +  ZnCy;. 

This  substitution  of  silver  for  zinc  might  be  expected  13 
take  place  even  mare  readily  in  presence  of  free  alkali, 
wbich,  by  its  affinity  for  zinc  to  form  the  double  ox 
might  lend  its  aid  in  inducing  the  substitution.  I  have  not 
tried  the  use  of  a  solution  of  a  gold  salt  in  place  of  a  silver. 
but  a  similar  reaction  might  be  expected  to  take  place. 
These  facts  may  possibly  at  least  partly  explain  how  do D 
zinc  cyanide  alone,  and  especially  in  presence  of  free  alk.li. 
effects  extraction  of  gold  and  silver  from  ores. 

We  may  suppose  the  following  reactions  to  takeplac; 
simultaneously  in  presence  of  caustic  alkali  :  — 

(«.)  2ZnCy22KCy  +  2AgN03  = 
SAgCyKCy  +  2KNOa  +  2ZnCy2 
(6.)  2ZnCy„  +  4KHO  =  ZnCy,2KCy  +  ZuOIv.O  +  2H30, 
the  potassic   cyanide   portion  of   the   double  zinc  cyanide, 
re-formed  as  in   (6),  being  then  acted  upon   further  by  the 
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.ilt.  a:  iii  Co),  this  going  on  until  all  the  zinc  has 
been  brought  into  the  form  of  rine-potassic  oxide.  It  the 
caustic  alkali  is  able  tans  to  act  as  a  carrier  of  cyanogen 
between  ziuc  evaniile  and  silver,  the  fact  may  perhaps 
partly  explain  why  the  presence  of  free  alkali  in  residual 
solution-  makes  their,  more  efficient  for  extracting  gold  and 
silver  than  if  it  were  absent. 

From  thermal  data,  zinc  cyanide  appears  to  be  a  much 
in.ire  stable  compound  than  silver  cyanide.  Thomsen  gives 
as  thermal  values — 

i.gj,Cy.]   =  2,790,  and    Zn,  Cy3]   =53,400; 
and  thus  silver  would  not  he  expected  to  he  able  to  displace 
zinc  from  zinc  cyanide.      Thomsen's  thermal  values  for  the 
double  cyanides  are — 

v ..  2KCy,   v.;     =  1 5,780,  and  [Zn,  Cy2,  2KCy,  Aq] 
=  62,230; 
from  the  aborc  the  following  can  be  deduced,  biz.:— 

>..  2K(  v,  Aq]   =  12,990,  and  [ZnCy,,  2KCy,  Aq] 
=  8,830, 
the  difference,  4,160,  being  thus  in  favour  of  the  probability 
of  the  reaction — 

ZnCy22K<  y  -  2AgCy  =  2AgCyKCy  +  ZuCy, 
taking   place,  and  further  experiments  I  have  made  prove 
that  it  does. 

I  have  been   unable  to  find   a  statement  of  the  thermal 
value  of  [ZnO,  K,0,  Aq],  so  cannot  get   direct  evidence 
regarding  the  probability,  from  thermo-chemical  reasoning, 
nether  or  not  the  reaction — 
ZnCy22KCy  +  2K20  =  4KCy  +  ZnOK.O 
will  take  place;  however,  thermally  it  would  he  represented 
Fi  ,     Again  taking  Thomsen's  figures — 
r  +   [Zn,  O,  H,0]   +   [K2,  Cy2,  Aq]   -i-  [ZnO,  K,0,  Aq]  •> 
J    -  82,680         +        124,680  +  ? 

|     -   [Zn.  (>:;   -    [Kj.O.Aq]  -    [Znt'y.,,  2KCy,  Aq]    f 
I    -      53,400      -       164,560       -  8,830  J 

which  would  necessitate  the  thermal  value  of — 
[ZnO,  K.,0,  Aq] 

being  at  least  19,430  for  the  reaction  to  take  place  without 
absorption  of  heat — a  somewhat  large  quantity  for  a 
combination  of  this  sort. 

Bettel  states  tbat,  using  phenolphthalein  as  indicator, 
and  titrating  solutions  of  the  following  salts  with  acid  ;  to 
KCy,  the  tail  equivalent  of  acid  requires  to  be  added 
before  the  red  colour  is  discharged ;  to  ZnOK.,0,  acid 
equivalent  to  the  contained  K20;  and  to  ZnCy22KCy  only 
7''.i  per  cent,  of  the  equivalent  of  acid  requisite  "for  its 
complete  decomposition.  Taking  these  figures,  it  will  be 
.-een  that  if  the  reaction  ZnCy22KCy  +  2K20  =  ZnOK20 
+  4 KCy  does  take  place,  more  acid  would  be  required 
to  be  added  to  the  mixture  to  discharge  the  red  colour  than 
to  the  two  separate  solutions  used  to  make  the  mixture. 
in  several  experiments,  using  various  quantities  of  caustic 
potash  and  of  double  zinc  cyanide  solutions,  it  has  been 
found  that  the  quantity  of  acid  required  for  the  mixture 
ha-  been  identical  with  the  sum  of  the  quantities  required 
for  the  two  separate  solutions  used  to  make  the  mixture, 
from  which  it  would  appear  that  the  reaction  probably  does 
not  take  place. 

To  sum  up  this  matter,  either  from  experiments  made  or 
from  reasoning,  I  still  find  it  difficult  to  form  a  very  decided 
opinion  a- to  whether  this  reaction  does  or  does  not  take 
place  in  the  case  of  dilute  solutions,  but  am  inclined  to 
the  view  that  it  does  not. 

iccu  Examination  of  Residual  Solutions. — An 
exa'  t  direct  method  of  determination  of  free  alkaline 
cyanide  in  presence  of  double  zinc  cyanide  and  also 
carbonate  and  caustic  alkali,  one  at  lea-t  of  which  is  almost 
invariably  present  in  working  solutions,  is  much  required  ; 
but  .  though  1  ha\e  made  many  attempts  to  find  such,  I 
mu-t  acknowledge  to  have  failed  in  hitting  upon  a  single 
one  which  can  be  considered  altogether  satisfactory  when 
caustic  alkali  is  present.  In  the  presence  of  carbonate 
only,  the  addition  of  excess  of  barium  chloride  or  nitrate 
decomposes  this,  and  the  filtrate  from  the  barium  carbonate 


contains  now  alkaline  chloride  or  nitrate  in  place  of 
carbonate,  which  does  not  interfere  with  the  test.  If 
c.iustic  were  also  present,  a  very  cautious  addition  of 
bicarbonate  to  carbonate  it,  followed  by  precipitation  by 
barium  salt  as  above,  might  be  of  some  use ;  but  the 
difficulty  here  is  to  avoid  adding  either  too  much  or  too 
little  bicarbonate,  leaving  thus  in  the  former  case  excess 
of  bicarbonate,  tending  to  liberate  hydrocyanic  acid,  and 
in  the  latter  a  portion  of  the  caustic  uncarbonated. 

Although  as  a  rule  the  partial  examination  of  residual 
solutions  by  determinations  as  indicated  above  is  all  that 
is  often  made,  a  fuller  examination  of  them  from  time  to 
time  may  afford  valuable  information  relating  to  their 
condition  and  composition,  especially  after  they  have  been 
in  use  for  a  considerable  time  ;  and  possibly  the  cause  of 
extractions  of  the  gold  by  their  use  being  not  altogether 
satisfactory,  when  such  is  the  case,  might  be  thereby 
traced. 

We  are  indebted  to  Bettel  and  Feldtmann  for  recent 
publications  of  their  investigations  relating  to  the  analysis 
of  cyanide  solutions,  &c. ;  and  in  contributing  the  following 
notes  it  is  not  in  any  way  my  desire  to  question  the 
accuracy  of  the  methods  proposed  by  these  chemists,  but 
solely  to  offer  a  choice  of  alternative  methods  of  deter- 
mination of  some  of  the  various  constituents  of  these 
solutions. 

I  will  assume  that  the  residual  solution  to  be  examined 
may  contain  any  or  all  of  the  following,  viz.,  free  alkaline 
cyanide,  double  zinc  cyanide,  alkaline  ferrocyanide  and 
sulphocyanide,  cyauates,  urea,  salts  of  ammonia,  cyanarates, 
oxalates,  &c,  in  addition  to  hydrates,  carbonates,  chlorides, 
sulphates,  and  sulphides  of  the  alkalis.  In  the  first  instance 
I  assume  the  absence  of  copper  compounds,  except  possibly 
in  very  minute  quantity,  as  these  interfere  considerably 
with  some  of  the  methods  of  determination  referred  to 
below ;  but  in  a  note  at  the  end  of  this  paper  I  refer  shortly 
to  this  interference.  Cases  in  which  copper  in  considerable 
quantity  finds  its  way  into  the  cyanide  solution  are  certainly 
not  uncommon  ;  in  such  cases,  at  least  part  of  the  copper 
will  be  removed  on  passing  through  the  zinc  extractors  ; 
but  there  are  far  more  cases  in  which  only  a  minute  quantity, 
if  any  at  all,  is  in  solution. 

(1.)  Cyanogen  Compounds,  cjc. — On  shaking  up  the 
solution  with  excess  of  ferrous  hydrate  or  carbonate  and 
some  caustic  potash  (which  must  be  free  from  chloride), 
the  cyanogen  of  the  simple  and  double  zinc  cyanides  is  all 
brought  into  the  condition  of  yellow  prussiate,  the  reaction 
being  complete  in  a  very  short  time,  thus  : — 

6KCy  +  FeO  =  K^TeCy,  +  K20, 
and 
3ZnCys2KCy  +  2FeO  +  4K20  =  2K1FeCy6  +  3Zn0K20. 

The  solution  is  filtered  from  the  excess  of  ferrous  hydrate 
and  divided  into  two  portions,  the  one  being  used  mainly 
for  determining  the  yellow  prussiate  and  sulphocvanide 
separately,  and  the  other  for  determining  yellow  prussiate, 
sulphocvanide,  and  chloride  all  together.  For  these  deter- 
minations an  adaptation  of  Volhard's  well-known  method  of 
titration  with  silver  nitrate  in  presence  of  nitric  acid  has 
suggested  itself  to  me,  which  for  several  reasons  I  prefer  to 
employ  to  methods  in  which  titration  by  permanganate  is 
employed,  as  these  latter  are  often  so  apt  to  have  the 
accuracy  of  the  determination  of  the  particular  body  under 
consideration  interfered  with  by  the  presence  of  other 
reducing  agents  in  the  solution.  To  the  one  portion  a 
measured  quantity  of  decinormal  silver  solution  is  run  in  in 
excess,  the  mixture  acidified  with  nitric  acid  to  dissolve  any 
hydrate  and  cyanate  of  silver,  &c.  which  may  have  been 
precipitated,  and  the  remaining  precipitate  of  ferrocyanide, 
chloride,  and  sulphocyanide  of  silver  can  then  be  filtered  oft', 
preferably  through  glass-wool  or  asbestos,  and  the  excess  of 
silver  determiued  in  the  filtrate  by  decinormal  sulphocyanide, 
using  persulphate  of  iron  as  indicator ;  in  place  of  filtering, 
the  turbid  mixture  may  be  made  up  to  a  definite  bulk  with 
water,  shaken  up,  and  the  precipitate  allowed  to  settle,  and 
the  silver  determined  in  an  aliquot  portion  of  the  clear 
supernatant  solution,  the  space  occupied  by  the  precipitate 
being  too  little  to  seriously  affect  the  measurement.  The 
necessity  for  removal  of  the  precipitate  at  all  is  owing  to  the 
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presenoe  of  the  sUrei  ferroeyanide,  which  would   read  with 
the  iron  Indicator,  and  thus  interfere  a  i'li  tin-  determination, 

r.i  determine  the  ferrooyanide  alone  :"  the  other  , 
of  the  main  eolation,  il  is  poured  slowly  into  a  warm  solu- 
tion "£  :i  par-salt  of  iron  containing  some  free  acid,  the 
Proasian  blur  filtered  off  ami  washed,  the  precipitate  de- 
composed with  caustic  potash,  the  iron  hydrate  tillered  nil, 
ami  the  yellow  prnssiate  in  the  nitrate  determined,  either 
by  tiir  silver  method  as  shore,  <>r,  il  preferred,  bj  acidifying 
.mil  titrating  with  standard  permanganate. 

The  filtrate  from  the  Prussian  bine   will   contain  all  tbe 
sulphoeTanide,  anil  after  precipitation  of  the  iron  by  caustic 

potash  and  neutralisation  of  the  filtrate  from  the  iron 
hydrate,  in  part  of  this  solution  the  Bulphooyanide  can  be 
determined  hv  the  method  described  by  BameS  and  diddle 
the  Journal  of  this  Society,  Vol.  '_',  p,  122.  and  also 
Sutton's  book  on  Volumetric  Analysis,  p.  177).  pur,,  pre- 
cipitatiiig  as  sub-sulphocyanidc  of  copper  in  presence  of  a 
rsdaeing  agent  with  standard  copper  solution,  the  presence 
ofanrj  excess  of  copper  being  tested  tor  by  bringing  a  drop 
of  the  solution  in  contact  with  a  drop  of  yellow  prnssiate 
solution,  a  brown  coloration  forming  as  soon  as  there  is  a 
trace  of  copper  in  ex 

The  cyanogen  existing  in  the  simple  cyanide  and  double 
.zinc  cyanide  may  be  determined  by  titration  of  the  original 
solution  with  silver  solution  in  presence  of  excess  of  caustic 
alkali  and  iodide  of  potassium,  as  indicated  above.  In 
earr\ing  out  this  determination.  1  find  it  advisable  to  use  as 
pure  potash  as  possible,  and  even  with  this  I  have  noticed 
a  s'ight  white  opalescence  form  shortly  before  the  yellow 
cloud,  due  to  iodide  of  silver  being  formed:  but,  as  far  as  I 
van  judge  from  experiments  with  pure  double  cyanide  of 
zinc,  this  slight  white  opalesence  may  be  neglected,  and 
the  point  when  it  changes  to  the  yellow  opalescence  (.quite 
a  -harp  point)  be  taken  as  the  one  indicating  full  conver- 
sion of  all  the  cyanide  into  double  cyanide  of  silver  and 
potassium.  The  double  zinc  cyanide  alone  can  be  calcu- 
lated from  the  determination  of  the  zine  in  the  solution ;  by 
knowing  the  total  cyanide,  includiug  the  ferroeyanide, 
determined  as  stated  above,  all  in  the  form  of  ferroeyanide, 
and  the  simple  and  double  zinc  cyanide,  it  is  easy  to  cal- 
culate the  ferroeyanide  which  existed  as  such  in  the  solution 
being  tested. 

(In.")  An  nlternative  method  of  determining  the  above 
•constituents  is  as  follows  : — Place  a  suitable  amount  of 
the  residual  solution  in  a  retort  with  some  zine  sulphate 
eolation  :  this  latter  is  to  ensure  sufficient  zinc  being  present 
to  fix  all  the  ferroeyanide,  on  acidifying,  as  zinc  ferro- 
eyanide, which  is  practically  unattacked  by  moderately 
dilute  sulphuric  acid  ;  then  add  an  excess  of  dilute  sulphuric 
acid,  and  distil  through  a  condenser,  catching  the  distillate 
in  excess  of  caustic  alkali :  this  latter  can  then  be  titrated 
w  ith  silver  solution,  and  the  whole  of  the  hydrocyanic  acid 
which  had  existed  as  simple  cyanide  and  double  zinc 
cyanide  is  thus  determined.  If  the  solution  had  contained 
any  sulphide,  this  is  preferably  removed  by  shaking  up  with 
:>  little  lead  carbonate  and  filtering  before  placing  in  the  retort. 
In  the  still  there  now  remains  all  the  hydmferroeyanic  acid  as 
ferroeyanide  of  zinc  in  the  form  of  a  precipitate  insoluble  in 
the  weak  sulphuric  aeid,  and  the  sulphocyanic  and  hydro- 
chloric acide.  &c.  in  the  solution.  The  precipitate  is  filtered 
off,  decomposed  by  pure  caustic  potash,  and  the  ferro- 
eyanide determined  by  silver  by  the  adaptation  of  Volhard's 
method  as  described  above,  the  sulphocvanic  and  hydro- 
chloric acids  together  by  Volhard's  method,  and  the  sul- 
phocyanic alone  by  Barnes  and  Liddle's  method  referred 
to  above. 

(2.)  Carbonates,  Oxalates,  and  Sulphates. — Thi 

be  determined  as  follows  : — Three  quantities  of  the  solution 
are  taken,  and  excess  of  barium  salt  aided  to  one,  and  of 
calcium  salt  to  the  other  two.  The  barium  precipitate  is 
treated  with  hydrochloric  acid,  and  the  barium  sulphate 
left  undissolved  determined  in  the  ordinary  wav.  <  Ine  of 
the  others  is  ignited  to  convert  the  oxalate  into  carbonate, 
and  the  total  carbonate  thus  produced  determined  by  dis- 
solving in  a  known  quantity  of  standard  hydrochloric  acid 
in  excess,  and.  after  boiling  off  the  carbonic  aeid,  deter- 
mining the  excess  of  acid.     The  third  precipitate  is  put  in 


a    large   basin    of   wafer,    and    the   carbonate    and    • 

decomposed  bj  a  small  excess  of  hydrochloric  aeid,  and  tbe 
oxalic  acid  determined  by  standard  permanganate  in  the 

usual  way,  warming  the  solution  to  promote  the  reaction, 
{•i. )   The  Base*  in    Solution.-  These   are  determined  as 

described    in    an    earlier  pari    of  this    paper.       During    the 
I  making  this  determination,  if  desired,  an  approxi- 
mate estimation  of  the  total  s,,iids  in  the  solution  ma)  also 

he  mail,-  !o  evaporation  to  complete  dryness  :md  weighing 
the  residue,  though  at  best  this  uill  onh  give  a  rough 
approximation,  as  certain  id'  the  solid  constituents  of  the 

•  'ligiiKil    solution    will    have  been   dec posed    or    a 

during  the  evaporation,  and  probably  also  some  portion 
of  them,  such  as  the  ammonia  compounds,  have  been 
volatilised. 

(4.1  Sulphide  in  Solutions. — It  is  unusual  for  more  than 
a  -mall  quantity  of  sulphide  to  be  found  in  residual  cyanide 
solutions,  but  there  is  fortunately  a  most  delicate  wav  of 
estimating  an  extremely  nhimte  quantity  of  it  rapidlv,  even 
in  presence  of  the  various  other  constituents  of  these  solu- 
tions. By  means  of  a  dilute  solution  of  a  lead  salt,  less 
than  one  part  of  sulphide  in  1,000,000  part-  of  solution 
can  he  detected  with  comparative  ea-e.  and  an  approximate 
i  initiation  of  the  quantity  in  a  solution  as  dilute  as  this 
he  made.  There  are  a  variety  of  waye  in  which  a  lead 
solution  of  known  strength  can  be  employed  to  effect  the 
determination.  (If  these  I  prefer  the  following: — A  con- 
venient strength  of  lead  solution  to  employ  is  one  of  which 
loo  measured  "rains  is  equivalent  to  0-01 — 0'02  of  a  grain 
ofKjS.  The  solution  to  be  tested,  if  very  highly  coloured.  i> 
first  decolorised  In  any  suitable  well-known  means.  This, 
however,  is  often  unnecessary,  a  slight  tinge  of  brown  not 
seriously  affecting  the  accuracy  of  the  determination.  A 
rough  determination  of  the  sulphide  is  then  made  colori- 
metrically  by  means  of  the  lead  solution,  to  find  out  if  it 
contains  more  or  less  than  about  1  part  of  sulphide  in 
20,000  parts.  If  the  quantity  is  less  than  this,  the  solution 
is  still  further  diluted  with  recently  boiled  and  cooled 
distilled  water  until  it  contains  =  only  4 — 6  parts  of  potossic 
sulphide  per  million,  which  is  about  the  most  convenient 
strength  to  test.  Two  quantities,  of  5,000  grains  each,  of 
the  diluted  solutiou  are  measured  out  into  two  20-oz.  flasks 
placed  on  a  white  surface.  Successive  quantities  of  10 
grains  or  so  of  the  lead  solution  are  added  to  each  flask, 
until  the  last  addition  to  one  fails  to  make  its  contents 
darker  than  that  of  the  other,  when  the  sulphide  is  calcu- 
lated from  the  quantity  of  leael  solution  employed,  omitting 
this  last  addition.  As  each  addition  is  made,  it  is  ease  ;it 
first  to  see  a  brown  cloud  forming  at  the  point  where  tin- 
lead  solution  enters  the  one  being  tested :  when  this  fails  to 
be  noticed,  it  is  an  indication  that  the  end  point  is  nearly 
reached.  Working  in  this  way,  I  find  that  the  sulphide  caii 
be  determined  to  within  about  2 — :i  parts  per  10,000,000 
of  solution,  even  when  it  is  slightly  coloured.  If  the 
original  solution  contains  more  than  about  I  part  of  sulphide 
in  20,000,  a  suitable  quantity  of  it,  say  from  100 — 1,000 
grains,  according  to  the  amount  of  sulphide  suspected  to  be 
in  it,  is  put  into  a  flask  and  the  lead  solution  run  in  until 
the  precipitate  cannot  be  noticed  increasing  perceptibly ; 
about  1 — 2  c.c.  or  so  is  then  filtered  through  several  thick- 
-  of  filter  paper,  the  filtrate  generally  being  of  a  brown 
colour,  half  of  it  is  placed  in  each  of  two  small  test  tube-,  a 
drop  or  two  of  the  lead  solution  is  added  to  one  test  tube, 
and  if  its  contents  become  darker  than  that  of  the  other, 
their  contents  are  returned  to  the  main  solutiou  and  further 
lead  solution  added,  and  so  on  until  this  darkening  no 
r  takes  place.  Of  course,  if  on  making  the  first  test  no 
darkening  has  taken  place,  too  much  lead  solution  has  been 
added,  and  a  new  quantity  of  the  original  solution  must  be 
taken,  aud  the  test  repeated,  adding  a  smaller  quantity-  of 
the  lead  solution  at  the  first.  The  presence  of  the  other 
constituents  of  the  solution  appear  to  have  no  effect  on  the 
accuracy  of  the  determination  made  in  this  way. 

(o.l  Cyanates,  Cyanurates,  Ammonia  Salts, and  Urea. — 
From  experiments  on  artificial  mixtures  of  these  in  presence 
of  cyanides,  ferrocyanides,  chlorides,  &c,  I  find  that  their 
quantities  can  be  approximately  determined  as  follow- 1 — 

To  the  solution,  barium  nitrate  solution  in  slight  exe  -- 
is  added  to  decompose  the   carbonates,  and   cyanurates  if 
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j  n  sent  in  moderate  quantit}  j  if  ilie  presence  of  caustic 
soda  is  suspected,a  little  carbonic  acid  water  in  the  least 
possible  excess  having  been  added  to  carbonate  it  before 
addition  of  the  barium  solution.  To  the  filtrate  from  the 
barium  carbonate  and  eyanurate,  silver  nitrate  solutionis 
run  in.  if  the  solution  is  almost  neutral  ehromate  being 
employed  as  indicator  of  full  precipitation,  if  not,  a  slight 
excess  of  silver  may  be  employed.  The  solution  is  filtered 
oft  and  the  filtrate  is  retained  for  estimation  of  the  ammonia 
salts  and  urea,  as  described  below.  The  precipitate,  which 
iimv  consist  of  silver  cyanide,  ferrocyanide,  sulphncyanide, 
chloride,  &c.,  in  addition  to  cyanate,  is  shaken  up  with 
!;itric  acid  to  dissolve  the  cyanate.  and  the  quantity 
of  silver  in  solution  determined  by  Yolhard's  method,  after 
removal  of  the  insoluble  portion  of  the  precipitate,  and  the 
cyanic  acid  calculated  from  it.  If  eyanurate  is  suspected 
to  be  present,  the  above  cm  be  repeated,  using  calcium 
nitrate  in  place  of  barium  nil  rate  ;  calcium  eyanurate,  being 
soluble  in  waler,  will  then  be  in  the  filtrate  from  the  car- 
bonate  precipitate,  and  can  he  determined  along  with  the 
cyanate,  as  above.  To  the  original  filtrate  from  the  total 
silver  precipitate  a  little  common  salt  is  added,  if  excess  of 
silver  had  been  employed,  to  remove  this  excess,  the  silver 
chloride  filtered  off,  and  the  filtrate  placed  in  a  retort  and 
distilled,  with  a  slight  excess  of  caustic  potash  present,  for 
a  comparatively  short  time,  keeping  the  liquid  just  barely 
boiling,  the  distillate  being  caught  in  a  measured  quantity 
of  J^  normal  hydrochloric  acid. 

The  ammonia  in  the  distillate  is  then  determined  by 
nesslerising,  or  by  titration  of  the  acid  left  unneutralised. 
If  the  distillation  is  carried  out  at  a  low  enough  temperature, 
and  is  not  too  prolonged,  and  no  great  excess  of  caustic 
potash  is  employed,  little,  if  any,  of  the  nitrogen  of  the 
urea  passes  over  as  ammonia  with  the  distillate,  most  of 
the  urea  remaining  undecomposed  ;  and  its  quantity  can  be 
determined  in  the  solution  left  in  the  retort  by  the  well- 
known  method  of  decomposition  by  hypobromite  of  soda 
and  measurement  of  the  nitrogen  evolved;  or,  if  preferred, 
the  ammonia  and  urea  can  be  determined  together  by 
this  method  in  a  portion  of  the  filtrate  from  the  silver 
precipitate. 

(6.)  Alkalinity. — It  is  advisable  to  determine  the  alka- 
linity of  the  stock  of  working  solution  from  time  to  time. 
This  may  be  done,  comparatively,  by  titration  in  the  cold 
with  acid,  employing  some  one  selected  indicator;  but,  as 
Rettel  has  pointed  out,  the  point  of  neutralisation  of  the 
various  constituents  of  the  solution  differs  with  certain 
indicators,  and  therefore  fuller  information  as  to  the  char- 
acter of  the  alkalinity  may  be  obtained  by  making  several 
titrations,  using  different  indicators;  also  by  titration  before 
and  after  precipitation  by  barium  or  calc'um  salt,  and 
removal  of  the  precipitate.  It  may  also  be  sometimes 
ful  to  determine  the  quantity  of  dilute  acid  consumed  in 
decomposing  certain  constituents  of  the  solution,  by 
warming  with  an  excess  of  it  and  titrating  that  remaining. 

Note  on  the  Effect  of  Copper  in  Solution. — As  mentioned 
before,  the  presence  of  any  considerable  quantity  of  copper 
iu  solution  tends  to  impair  the  accuracy  of  some  of  the 
methods  of  determination  described  above;  this  applies 
specially  to  those  given  in  paragraph  (1),  viz.,  the  determi- 
nation of  the  simple  and  double  cyanides,  as  distinct  from 
ferrocyanide,  and  also  of  the  sulphoej  anide.  The  reason 
for  this  is  that  cuproso-cyaoide  of  potassium  behaves  in 
many  ways  differently  towards  certain  reagents  to  zinc 
potassic-cyanide ;  for  example,  it  does  not  yield  ferro- 
cyanide of  potassium  when  treated  with  ferrous  hydrate  and 
caustic  potash  :  its  hydrocyanic  acid  cannot  be  determined 
directly  by  titration  with  silver  solution,  either  in  presence 
hi  absence  of  caustic  pota-h  ;  it  is  decomposed  and  gives 
..If  iib  hydrocyanic  acid  when  distilled  with  dilute  sulphuric 
acid,  though  not  so  readily  as  zinc  double  cyanide;  if, 
however,  any  fenoeyanide.  even  of  zinc,  is  present  in  the 
retort, the  copperas  set  free  from  the  cupfbso -cyanide  will 
displace  the  zinc  and  form  a  ferrocyanide  of  copper; 
ferrocyanide  of  copper  is  generally  taken  to  he  insoluble 
in  dilute  sulphuric  acid,  hut  it  does  not  iu  fact  resist  its 
action  when  boiling  nearly  so  fully  as  zinc  ferrocyanide 
docs,  but  is  very  slowly  decomposed  by  it,  giving  off 
hydrocyanic  acid ;   th'S  decomposition  is,  however,  so  slow 


that  to  obtain   all   the  hydrocyanic   acid  from  it  by  distilla- 
tion with  weak   acid  entails  prolonging  the   distillation  for 
an  almost  impractical  length  of  time  ;   were  this  not  so,  the 
the  addition  of   a   copper  salt   to   ferrocyanide  of  i:inc  and 
distillation   of  the  mixture  with   weak  acid   might  be  em- 
ployed as  a  means  of  obtaining  hydrocyanic  acid  from  the 
latter.     The   hydroferrocyanic  acid    in    combination    as  a 
ferrocyanide  of  copper  can,  however,  be  determined  just  as 
readily  and  accurately  as  that   in  ferrocyanide  of  zinc  by 
the  adaptation  of  Volhard"s  meihod  of  titration  with  silver 
solution  referred  to  above,  the  copper  hydrate  being  filtered 
off  after   the  decomposition   by   caustic   alkali.     The  total 
hydrocyanic  acid  can,  however,  be  determined,  and   also  a 
roughly  approximate   separation  of  the  hydrocyanic  acid 
existing  as  simple  and  double  cyanide  from  that  existing  as 
ferrocyanide  be  made,  by  distillation   with  weak  sulphuric- 
acid  as  described  in  paragraph  (lit)   above   (a  little  of  the 
copper  ferrocyanide  formed,  if  ferrocyanide  is  also  present, 
probably  being  decomposed  during  the  distillation).      The 
cvanidc  found  in  the   distillate   will   thus    correspond  to  a 
little  more  than  that  which  actually  existed  in  the  solution 
as   simple  and  double  cyanide,   and   the   hydroferrocyanic 
acid   estimated   in  the   insoluble  ferrocyanides  left   in   the- 
retort,  by  the  silver  titration  method  given  above,  to  a  little 
less  than  that  which  actually  existed  as  ferrocyanide  in  the 
original  solution. 

I  am  still  experimenting  with  solutions  containing  copper, 
with  a  view  to  arriving  at  some  modifications  of  the  ana- 
lytical processes  which  will  allow  of  the  various  determi- 
nations being  made,  in  the  case  of  such  solutions,  with 
the  same  degree  of  accuracy  as  if  little  or  no  copper  were 
present. 

Iu  conclusion,  I  may  remark  that  many  of  the  points 
touched  upon  in  this  paper  would  probably  afford  suitable 
subject-matter  for  further  investigation  ;  and  in  reference 
to  the  latter  part  of  the  paper,  viz.,  that  dealing  with  the 
analytical  examination  of  these  residual  solutions,  con- 
sidering how  complex  these  solutions  often  are,  I  think 
absolute  accuracy  in  the  determinations  of  all  the  con- 
stituents can  hardly  be  looked  for,  except  perhaps  by  the 
employment  of  long  and  tedious  processes.  The  above 
scheme  of  examination  only  aims  at  allowing  of  the 
composition  of  such  solutions  being  determined  with  a 
fair  degree  of  accuracy,  more  or  less  expeditiously,  and  1 
trust  it  may  at  least  prove  of  some  "little  use  to  chemists 
employed  in  the  industry  of  gold  extraction  by  the 
cyanide  process. 

Discission*. 

Mr.  Alfred  James  remarked  that  some  months  since 
he  had  received  a  notice  from  the  Executive  of  the  Section 
calling  for  suggestions  as  to  subjects  for  papers  or  for 
special  investigation,  and  that  he  liad  at  that  time  felt 
strongly  inclined  to  suggest  that  special  information  as  to 
the  technical  analysis  of  cyanide  solutions  was  very 
urgently  needed.  He  therefore  deemed  it  a  matter  for 
special  congratulation  that  the  Society  should  have  had 
such  a  paper  presented  to  it  as  that  to  which  they  had  just 
listened  ;  the  more  so,  as  Mr.. Ellis  had  been  one  of  the 
earliest  and  foremost  investigators  into  the  theory  and 
practice  of  extraction  of  gold  by  cyanide  solutions,  and  hail 
done  a  vast  amount  of  work  on  the  subject. 

He  had  to  confess,  however,  to  a  slight  sense  of 
disappointment,  that  whilst  the  author  had  given  them 
some  very  interesting  information  as  to  the  behaviour  of 
the  double  cyanide  of  zinc  and  potassium  in  the  presence 
of  excess  of  caustic  potash,  and  as  to  the  similarity  of  the 
behaviour  and  reactions  of  this  double  cyanide  to  those  of 
free  cyanide  of  potassium,  yet  the  paper  did  not  supply  any 
method  for  the  determination  of  these  two  salts  in  the 
presence  of  each  other. 

This  was  a  most  important  matter  to  the  chemist  in- 
charge  of  a  cyanide  works.  Unless  he  could  tell  how  much 
of  his  nitrate  of  silver  test  was  due  to  the  free  cyanide 
present,  and  how  much  to  the  double  cyanide  of  zinc  and 
potassium  plus  caustic  potash,  he  had  no  means  of  knowing, 
beyond  the  actual  weight  of  free  cyanide  added  to  the  stock 
solutions,  the  amount  of  the  latter  actually  present  in  his 
solutions.     Mr.  Ellis   had    shown    them    that    the    double 
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cyanide  />/»>  caustic  potash  would  give  extractions  of  fairly 
tii-^h  percentage,  though  perhaps  inferior  lo  those  obtained 
bj  the  nse  of  simple  cyanide  alone;  and  he  thought  tl 
iras  no  doubt  thai  in  general  practice  it  was  found  thai 
the  double  cyanide  was  less  effective,  owing  perhaps  to 
impurities  in  work-  solutions. 

Of  course,  if  the  equatiot  adopted  by  Bettel  was  actually 
correct,  and — 

K.Znl>,t  iKHO  =  K ..ZiiH.  •   iKCj      BH,0, 

■then  of  wane  all  the  doable  cyanide  was  converted  iuto 
Free  (or  simple)  cyanide,  with  the  formation  of  oxide  of 

and  potassium  ;  but  he  was  unable  to  accept  this  equa- 
tion; for,  although  it  had  been  proved  that  tin-  double 
cyanide jrfus  caustic  potash  (or  soda)  had  u  considerable 
do  on  gold,  the  regeneration  theory  was  not  accessary  to 

iiit  for  this.     I  * oold   expect    that   there   would   be 

soma  such  action,  as,  if  the  silver  in  the  AgNOs  had  the 
power  to  displace  zinc  from  the  doable  cyanide  of  zinc  and 

■-ium,  gold  in  the  presence  of  tree  oxygen  might   have 

that  power  also;   thus: — 

K,Zm\,  ,  SAu  tSKHO  +  O     SKAuCy,+  ICZm  >.  ■  H,0. 

To  settle  this  point  of  "  regeneration,"  if  possible,  he 
had  made  some  experiments,  and  as  direct  analytical 
methods  were  inadmissible,  owing  to  the  similar  behaviour 
of  the  two  substances,  he  had  tried  the  effect  of  dissolving 
molecular  weight-,  as  iu  the  above  first-mentioned  equation, 
:iad  crystallising  out  the  product  from  the  saturated 
solution. 

As  ■  result  he  had  found  that  the  solution  formed  had, 
eating, not  given  out  the  slightest  odour  of  111.  \,  j.i 
noticeable  with  cyanide  solutions,  and  that  the  deposited 
crystals  ou  being  analysed  were  almost  pure  double  cyanide 
of  zinc  and  potassium  (K«ZnCy4),  and  that  they  contained 
almost  all  the  Cy  originally  taken  ;  and  he  was  therefore 
confirmed  in  the  conclusion  that  with  saturated  solutions, 
at  any  rate,  double  cyanide  of  zinc  and  potassium  and 
caustic  potash  did  not  combine  to  form  free  cyanide  of 
potassium. 

Having,  however,  got  thu-  far,  he  thought  it  might  he  of 
-advantage  to  test  the  converse  equation,  and  see  if  free 
cyanide  of  potassium  and  oxide  of  zinc  and  potassium 
combined  to  form  the  double  cyanide  and  caustic 
J     U-h  :  — 

KjZnOj  +  4KCy   -  2H,0  =  K.ZnCy,  +  *KHO. 

He  accordingly  took  the  molecular  quantities  shown  in  the 
above  equation,  but  found  some  difficulty  in  forming  the 
oxide  of  sine  and  potassium,  and  had  to  use  an  excess  of 
caustic  potash.  On  crystalling  out,  however,  he  got  all 
the  ziac  down  as  pure  crystals  of  double  cyanide  of  zine 
and  potassium:  thus  showing  that,  at  least  with  saturated 
solutions  and  excess  of  cyanide  cf  potassium,  the  latter  is 
the  correct  equation,  and  that  in  place  of  free  cyanide 
being  formed  by  the  combination  of  double  zinc  potassic 
cyanide  and  caustic  potash,  free  cyanide  actually  combined 
with  the  oxide  of  /\nc  and  potassium  to  form  the  double 
cyanide. 

In  conclusion,  he  ventured  to  hope  Mr.  Ellis  might  be 
induced  to  lay  before  the  Society  a  further  account  of  his 
investigations  iuto  this  matter. 

Mr.  Beilhv  asked  if  Mr.  Ellis  could  tell  to  what  extent 
the  dissolved  oxygen  in  dilute  solutions  was  used  up  in  the 
wasteful  oxidation  of  cyanide. 

The  Chviiimix  said  he  had  recently  seen  it  stated  that 
the  action  of  an  aqueous  solution  of  potassium  cyanide  on 
gold  iu  presence  of  atmospheric  oxygen  really  takes  pile; 
in  two  stages,  and  that  one  of  the  products  of  the  first 
reaction  was  hydrogen  peroxide.  It  was  also  suggested 
that  as  hydrogen  peroxide  converts  hydrogen  cyanide  into 
i -X amide,  this  formation  of  the  peroxide  during  the  dissolu- 
tion of  the  gold  would  account  for  part  of  the  loss  of 
cyanide  during  the  proces-.  This  seemed  a  point  of  some 
interest,  and  he  would  be  glad  if  Mr.  Ellis  could  give  any 
further  information. 

Mr.  Ellis  said,  in  reply,  that  he  quite  agreed  with  Mr. 
James  as  to  the  want  of  a  speedy  and  at  the  same  time 
accurate  method  of  determination  of  simple  alkaline  cyanide, 


■S    di-tinet     from   double     /in.-   cyanide,  when     both    were 
present     in     solution     along    with    caustic   alkali.    -  By   the 
crystallisation    experiments     to    which    Mr.     James 
referred,  be  thought    that  the    former    had   settled  the 
that,  in  strong  solutions,  zinc  double  cyanide  and  caustic 
alka  did    not     react    to    form     simple     alkaline 

Cyanide  and  zinc  potassic  oxide,  and,  in  fact,  that  the  con- 
verse  did  take  place  ;  this,  however,  seemed  to  be  a  reaction 
which  might  depend  much  00  the  degree  of  dilution  of  the 
mixed  solution.  \c.  j  but  that  in  any  case  these  experiments 
of  his  offered  one  more  piece  of  evidence  in  favour  of  tie- 
view  that  this  reaction  probably  did  not  take  place. 

In  reply  to  Mr.  Beilby's  question,  he  stated  that  he  had 

not  yet  made  am   series  of  cxperi ntS  00  the  point. 

In  reply  to  Prof.  Henderson'-  remark-,  lie  said  he 
was  unaware  w  hether  or  not  hydric  peroxide  was  formed  in 
the  solutions  in  the  way  stated;  if  so,  it  might  of  course 
react  as  suggested  to  form  oxamide.  or  possibly  also  sulpho- 
cyaoide,     if     any     lead     sulphii  l-o    present,    as 

pointed  out  by  Bettel  and  l'eldtmann  in  another connee 
It  might  thus  he  one  factor   in  the  consumption  or  destruc- 
tion of  cyanide,  though  he  hardly  thought  one  of  anj  great 
practical  importance. 

£UU)  jjorh  &frtion. 

Chairman  :  Charles  F.  Chandler. 
Vice-Chairman : 

Committee  : 
M.  Alsherg.  E.G.  Love. 

T.  Lynton  Briirirs.  Tim-,.  J.  Parker. 

O.T.  Bruckmann.  Wm. Jay Schieffelin. 

Virgil  Coblentz.  K.  i '.  Schupphaus. 

H.  Endemann.  I.  H.  Wainwright. 

W.  P.  Fucrst.  I).  Wesson. 

J.i-.  Hartford. 

Hon.  Treasurer:  E.  C.  Woodcock. 
Hon.  Local  Secretary : 


.1/..  ling  held  mi  Friday,  January  22nd,  1897. 


mi:,   u.   C.    WOODCOi  i.    IS    mi:   CH  v  1 1: 


The    Ciiuiiman     read    the    following    letter     from      Dr. 
Edw.   Schnnck,  E.U.S..   President    of  the  Society,  to  Ur. 

(.'handler  :  — 
••  Dear  Sir — 

"  A-  President  of  the  Society  of  Chemical  Industry,  I 
may  address  you  as  Chairman  of  the  New  York  Section  of 
our  Society  without  ceremony  or  anj  formal  introduction. 
1  wish  you  to  be  the  vehicle  of  conveying  to  the  members 
of  your  Section  my  sentiments  of  esteem  and  my  best 
wishes  for  their  happiness  and  prosperity  daring  the  year 
that  is  just  commencing.  1  w:sh  that  during  my  Presidency 
it  had  been  possible  for  me  to  cross  the  Atlantic  and  pay 
you  a  visit  in  New  York;  bnt  at  my  age  1 1  am  now  in  mi 
77th  year)  thi-  could  not  be.  t  >n  the  other  hand,  I  shall  in 
delighted  to  see  you,  and  as  many  of  the  members  of  vou. 

on  as  may  find  it  convenient  to  come  to  our  Genera. 
Meeting  next  July  in  Manchester,  -where  you  and  they  will 
meet   with  a  cordial   reception.       Please    accept   mv"  best 
wishes  for  yourself  individually,  and  believe  me, 
•'  Yours  sincerely. 

"  Edward  Schcnck." 


THE  ANALYSIS  AND  CHEMISTRY  OF 
ASPHALT.— II. 

BI    II.    KXDEMAXX,    Tll.D. 

In'  my  previous  communication  upon  the  same  subject,  I 
have  shown  that  the  old  methods  ot  analysis  of  pavin» 
asphalts  (see  this  Journal,  xiv.  315,  524,  960,  and  xv.  282, 
298)  are  at  fault  by  not  giving  us  a  correct  idea  of  their 
composition.  I  have  shown  further  that  these  asphalts 
consist  of  a  compound  containing  oxygen  and  a   s.ries  of 
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Carbon  — 

I 
Oxygen  ... 


(a.) 


."•111 

r:;7 

88*64 


(i.) 


50*40 
S-86 
36*74 


Calculated  for 


59*5* 

3-82 
3U-61 


The  ammonia  salt,  evaporated  until  odour  of  excessive 
ammonia  is  no  longer  noticed  and  then  precipitated  by 
sulphate  of  copper,  produces  a  copper  salt  containing 
15*95  per  cent.  CuO. 

if  evaporation  i-  continued  until  some  free  acid  is 
formed,  i.e.,  when  the  mass  has  become  dry  and  the  undis- 
solved free  acid  thus  formed  lias  been  removed  by  filtration 
of  the  water  solution,  the  copper  salt  ccutains  120  per 
cent.  CuO.  Heuce,  one  "a-  perhaps  a  basic  salt,  while  the 
other  contained  free  acid.     The  free  acid  was   (hen  titrated 


inert  hydrocarbon-.  For  the  first  I  have  adopted 
Dgault's  name  "asphaltene,"  tot  the  reason  that  it 
is  the  main  rjonstituent  of  the  asphalt,  though Boussingault's 
asphalt  D   different  body  and  really  a   product  of 

oxidation  formed  only  during  the  analysis  and  not  pre- 
existing in  asphalt.  Lor  the  second  I  have  also  adopted 
iingault'e  name  '*  petroleno,"  for  the  reason  of 
identity. 

"While  the  asphaltene  is  a  somewhat  easily  changed  body 
and  entirely  non-volatile  and  hard  and  brittle  in  the  cold, 
the  petrolenes  were  found  to  be  comparative!}  Btable  con*- 
pounds,  volatile  and  liqnid.  The*j  serve  to  soften  the 
asphaltene  and  give  it  the  desired  elasticity,  which  makes 
asphalt  so  useful  a  material  for  paving  purposes.  I  have 
shown  that  the  asphaltene  of  different  asphalts  has  the 
same  composition  and  identical  properties,  inasmuch  as  it 
will  oxidise  when  heated  in  air  to  about  -250  C  and  forma 
which  is  the  same  in  all  eases  and  evidently  identical 
with  Boussinganlfs  mistaken  asphaltene. 

1   have    called  this  body,  which  I    have    since    obtained 

fother  asphalts,  "asphaltic  acid,"  for  the  reason 

that  I  consider  it  the  cause  for  the  solubility  of  metallic 
oxides  in  chloroform,  considering  such  solubility  to  be  due 
to  the  formation  of  a  salt.  Its  preparation  is  simple,  and 
consists  iu  heating  asphalt  bitumen  or  asphalt  in  air  to  a 
temperature  of  2"M'    C. 

Asphaltene  is  at  first  liquid.  It  soon  covers  with  a 
wrinkled  skin,  which  has  to  be  broken  from  time  to  time 
bv  stirring,  to  allow  the  air  free  access  to  the  material. 
When  the  liquid  has  nearly  all  disappeared  the  mass 
becomes  at  250c  C.  elastic  like  rubber,  but  soon  after  hard 
and  brittle,  and  when  repeatedly  pulverised,  hard  and  dry 
like  sand.  This  is  the  stage  when  heatiug  may  be 
interrupted.  Further  heating  will  not  change  the  product 
unless  the  temperature  limit  of  2.'>0:  C.  is  grossly 
transgressed. 

If  this  body  is  heated  with  caustic  soda  solution  it 
dissolves,  forming  a  deep  brown  liquid,  whie-b,  on  addition 
of  an  acid,  gives  a  brown  precipitate.  This  process  of 
dissolving  is  an  exceedingly  slow  one.  Continued  for  weeks 
only  a  small  portion  of  the  material  could  be  brought  into 
the  solution.  Asphaltic  acid  I  therefore  had  looked  upon 
as  an  anhydride  until  the  analysis  of  the  body  suggested 
another  procedure  for  its  preparation. 

The  analysis  proved  conclusively  that  the  body  was  not 
the  product  of  hydration  only,  but  a  product  of 
oxidation.  Hence  the  solution  was  effected  thereafter  by 
dissolving  in  soda  solution,  while  a  current  of  air  was 
drawn  through  the  solution.  What  could  not  be  ac- 
complished in  weeks  was  then  doue  in  days. 

The  brown  solutions  obtained  were  precipitated  bv 
hydrochloric  acid,  the  precipitate  brought  upon  a  filter 
and  washed.  For  further  purification  it  was  re-dissolved  in 
ammonia  and  re-precipitated,  filtered,  and  washed. 

The  free  acid  is  soluble  in  pure  water,  but  insoluble  in 
water  containing  salts.  It  is  a  strong  aeid,  dissolving  in 
ammonia  with  decided  development  of  heat.  The  acid  and 
salts  are  all  dark  brown. 

Two  elementary  analyses  were  made  of  this  bodv — 
(a)  aeid  dried  below  100°  C. ;  (6;  dried  at  125"  C. 


with  A  normal  soda  solution.  The  dark  coloured  solution  pre 
vented  the  use  of  an  indicator  in  the  solution.  It  bad 
therefore  to  be  neutralized  by  the  use  of  litmus  paper. 
But  even  then  the  colour  cf  the  solution  interfered  to 
such  extent  that  it  was  not  possible  to  get  nearer  to  the 
point  of  neutralisation  than  about  ^  of  all  the  quantity  of 
Soda  solution  required.  All  that  could  be  seen  by  this 
test  was  that  the  neutral  reacting  salt  corresponded  about 
to  a  copper  salt  containing  13*9  pier  cent,  of  oxide  of 
copper  i calculated). 

The  point  of  neutralisation  had  to  be  guessed  at  by 
determining  the  point  of  actual  acidity  and  actual  alkalinity 
and  putting  the  point  of  actual  neutralisation  arbitrarily  at 
the  average.  These  salts  are  not  well  suited  for  determina- 
tion of  actual  molecular  weight. 

I  have  called  attention  to  the  fact  that  the  conversion 
of  asphaltic  acid  to  this  new  acid — which  I  will  call 
asphaltulmic  aeid — by  means  of  soda  is  a  very  tedious 
operation,  and,  in  fact,  I  have  never  carried  the  reaction  so- 
far  as  to  dissolve  all  asphaltic  acid.  The  difference  in 
composition — 

CojHajOj  for  asphaltic  acid,  and 
C';cHa,  Ojs  for  asphaltulmic  acid, 

might  suggest  that  the  substance  called  asphaltic  acid  were 
a  mixture  of  a  substance  containing  but  little  oxygen  and 
another  very  much  richer.  Though  I  was  always  able,, 
no  matter  when  the  process  was  interrupted,  to  again  bring 
new  material  into  solution  by  continuing  the  treatment, 
showing  thereby  that  the  substance  still  had  the  same  pro- 
perty, I  considered  it  safer  to  determine  the  composition 
of  the  residue,  and  thus  affirm  my  belief  into  the  uniformity 
of  the  substance  called  asphaltic  acid. 

0*1578  gave  0-0984  HX>  andO*44S4  COa— 

Carbon , 77*50 

Hydrogen 6*92 

Oxygen 1  :> '  •*:, 

which  is  the  composition  of  asphaltic  acid.  This  fractional 
treatment  is  also  one  of  the  best  proofs  of  the  uniformity  of 
this  substance.  In  fact,  it  has  so  far  been  the  only  one, 
inasmuch  as  other  proofs  are  hardly  available.  The  sub- 
stances have  a  high  atomic  weight.  Crystallisation  as  a  means 
of  separation  cannot  be  used,  inasmuch  as  all  salts  are- 
amorphous.  The  ammonia  salt  and  other  soluble  salts  dry 
like  gums,  so  does  the  free  asphaltulmic  acid.  The  free  acid 
is  insoluble  in  alcohol. 

Altogether  the  hope  of  using  this  compound  for  the- 
purpose  of  revising  the  assumption  giving  to  the  formula;  of 
these  compounds  26  atoms  of  carbon  had  to  be  relinquished. 

Soft  and  Liquid  Asphalts  in-  Maltha. — It  is  a  well- 
known  fact  that  besides  the  more  or  less  hard  paving 
asphalts,  liquid  asphalts  are  found,  which,  with  charac- 
teristic asphalt  odour,  nevertheless  show  properties  not 
in  keeping  with  the  composition  of  those  previously 
mentioned. 

They  are  more  or  less  liquid  and  contain  but  little  oxygen, 
or,  in  some  cases,  none  at  all.  To  this  class  belong  the 
malthas.  The  investigation  made  in  this  direction  was 
carried  out  on  a  Texas  liquid  .asphalt,  which  on  e»xamiua- 
tion  had  been  found  to  be  entirely  free  from  oxygen.  It 
was  therefore  free  from  asphaltene.  When  such  heavy- 
oils  are  evaporated,  it  is  with  great  loss,  for  such  will 
lose  on  refining  to  harden  as  much  as  80  per  cent,  of 
oil  before  they  really  become  as  hard  as  consistency 
of  asphalt  for  varnish  manufacture,  and  then  only  when 
absorption  of  oxygen  is  possible.  The  loss  in  current 
of  carbon  dioxide  is  quick  at  first,  slower  later,  but 
it  lasts  a  long  while.  When  the  stage  had  been  reached 
that  a  slow  continuous  loss  at  250:  (J.  is  noticed,  the 
residue  was  analysed.  The  residue  was  found  to  be  C^H^ 
with  a  varying  but  small  quantity  of  oxygen.  In  two  dif- 
ferent treatments  the  following  results  were  obtained : — 


Carbon 
Hydrogen  . 
Oxyg.-n  . . . 


S7-77 

80*83 

10*23 

10*30 

2*00 

2*75 

It  is  somewhat  doubtful  where  in  these  cases  the  oxygen 
came  from,  inasmuch  as  the  bitumen  from  which  they  had 
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been  obtained  was  entirety  (tree  from  oxygen.    For  instanct . 
0"  1819  gave  0*1891  water  and  0*5919  carbon  .li..xi.lc. 

69"<TJ 

Hydrogen in.; 

( Ither  anal] -  s  u:as.  a  like  result. 

tbo   commeroM   carbon   dioxide    had   con 

oxygen   or   this   hydrocarbon   is  oapable    of    d( mpoaing 

CO   it  950   C. 

The  former  i-  the  more  probable,  however.     So  low  a 
pi  roentagi  aa  0  05  pet  cent,  of  ox*,  gen,  which  is  consid 
sufficient    for  causing  the  bhange   is    not  easily  found   in 
carbon  dioxide  gas  by  an  ordinary  test,  sneb  as  I  havi 
>ii  to  make  quite  frequently. 
1  hare  not  investigated  this  point  us  yet,  inasmuch  as  il 
would  have  led  me  from  the  subject-matter  of  this  inves 
ligation,  which  in  the  Bret  place  meant  tin-  establishment  of 
and  rational  method  of  analysis. 
Inasmuch  as  the  absorption  of  oxygen   ma]  have  been 
preceded  by  a  loss  of  hydrogen,  I  prepared  this   body  on   a 
different   plan.     1    distilled   the   petrolenea   from  a  larger 
quantity  of  aephah  in  the  vaouum.     1  then  extracted   the 
residue  in  the  retort  repeated!]    with  much   foiling  alcohol. 
The  remainder  was  dissolved  in  ether,  the  ether   removed 
and  residue  anal]  Bed. 
0- 19  18  gave  0- 1 928  H"  an  I  1 1  6363  ©  >,.— 

Carbon  

ii       -      iroo 

calculated  for  C    \\  , 

Carbon B9"M 

llvdr---.il 

The  Mil  stance  is  a  guru,  entirely  inodorous  and  in  colour 
much  lighter  than  asphaltene. 

It  ire  heat  the  asphalt  bitumen  of  Buch  asphalts  in  air,  we 
find  that  they  first  lose  rapidl]  in  weight  on  account  of  the 
loss  of  petroieue,  and  that  later  on  they  gain  in  weight. 

4' 63.">  grms.   after  seven    hour-'    heating    in    air-bath    to 
elded  SMITH,  and  alter  nine  hours'  further  heating, 
•I-  140  gnus. 

The  liquid  after  the  first  rapid  evaporation  became 
covered  with  a  skin,  which,  when  pushed  aside,  gradually 
agglomerated  to  an  elastic  mass,  aud  finally  became  hard 
aud  brittle. 

The  substance  which  was  1.  ft  behind  was  found  to  be 
asphallic  acid. 

0173',i  gave  0  0982  water  and  0-  49S  carbon  dioxide — 

78-09 

Hydrogen 6*27 

i  utygen 4 15"«'. t 

It  could  be  converted  into  asphalttilmic  acid   by  soda  solu- 
tion. 

This  shows  that  these  asphalts  contain  a  hydrocarbon 
CjgHgg,  which  i>  capable  by  oxidation  to  pass  into  asphal- 
tene and  asphallic  acid  ;  and  furthermore,  that  this  substance 
t  affinity  to  oxygen,  inasmuch  as  it  will  take 
it  from  such  commercial  carbon  dioxide  directly  as  will  not 
pass  anv  oxygen  to  asphaltene.  I  call  this  hydrocarbon 
"asphaltogen."  Asphaltogen  must  be  looked  upon  as  an 
asphaltene  preservative,  in  so  far  that  as  long  as  it  is  present 
the  oxidation  of  asphaltene  to  asphaltie  acid  can  be 
prevented. 

This  asphaltogen  is  a  somewhat  volatile  hydrocarbon. 
Bitumens  free  from  it  will  oxidise  at  2.505  C.  in  a  porce- 
lain dish  without  discoloring  the  porcelain,  except  where  the 
liquid  comes  in  contact  with  it.  If  asphaltogen  is  con- 
taiuel  in  bitumen,  the  porcelain  dish  becomes  coated  above 
the  surface  of  the  liquid  with  a  black  mass  of  asphaltie 
acid.  This  behaviour  may  be  looked  upon  as  a  test  of  the 
presence  of  asphaltogen. 

It  can  thus  be  shown  that  the  petroleum  residuum  oils 
contain  asphaltogen  (25  per  cent.).  (See  this  Journal, 
1S96,  XV.  367  I. 

Asphaltogen  is  solid  at  ordinary  temperature,  but  melts 
already  in  the  water-bath.  It  is  soluble  in  ether,  wherein 
asphaltene  is  insoluble. 

Analysis  of  Soft  Asphalts* — To  determine  asphaltogen  in 
presence  of  asphaltene  we  may  proceed  as  follows:  — 

Keep  the  bitumen  for  a  considerable  time  at  a  tempera- 
ture of  about,  but  below,  -200'  C.  At  this  temperature  but 
little  asphaltogen  will  evaporate,  but  it  will  readily  pass 


into  asphaltene.    Then  raise  the  temperature  am 
into  aspf  .  Thus    we  obtain   the   as|  I  i 

obtained  from  asphaltogen  as  well  as  from  asphalt 

Determine  then  the  qnantit]  of  oxygen  in  the 
bitumen,  and  calculate  therefrom   the   asphaltem 
(8"42  per  cent.  =    100  asphaltene),  380  asphaltem    yield 
4oL'  asphaltie  acid. 

The  whole  asphaltie  acid  — 

—  Asphaltie aei. I  from  asphaltene 

tsphaltic acid  .r.>in  agphaltof*en 
102  Asphalt  Ic 
Then  bitumen — 

tsphalti  ni    ■   ■■-!  ha 
ilene. 
/.'   ■..  w  and  Conclusions. — The  formulae  of  thi 
which   have   l.een   described    in    this    paper   ma]    require 
revision,  inasmuch  as  I  have  s.>  far  not  been  able    to    obtain 
an]    compound   which    could    be    used    for    an    accurate 
determination    of    molecular    weight-.     Vet   for  practical 
purposes  the]   will  be  found  accurate   enough  for  calculation 
stilts.     The  substances  described  are — 
lap! I! 

M« ':'"" '-"".(         ..  ,,     ,,,  .. 

Asphalticacid 0..11  ,Ott    '    '"  '  '      ' 

Asphaltulmic  acid C*  II .■,,'),.,■' 

t  Melting  point  210   I  . 
The    first     two    are    the    useful    constituents    of    natural 
asphalt;  the   latter   two   are   products   of   oxidation    of 
first  and  net  found   in   natural  asphalts,  except  perha] 
products  ol  accidental  degeneration.     Asphaltogen  absorbs 
oxygen    at     elevated     temperature    with     great     avidity  ; 
iltcnc     absorbs   oxygen    likewise,  but    not    so    easily. 
Crude  asphalts  containing  asphaltogen  may  be  oxidised  so 
that    the]     will   contain    asphaltene.      Asphalts    containing 
both  will,  by  heating  in  air,  become  poorer  in  asphalt. 
and   richer   in    asphaltene.     Asphaltene    will    oxidise    oniy 
utter  the  asphaltogen  has  been  oxydised,    the    latter   will 
therefore  wield  a  protective  influence   upon  the  former.      In 
smelting  asphalt  for  the  preparation  of  asphalt  cement  ami 
for  softening,  oils  containing   asphaltogen  should  be  added. 
Such  oils  are  the  malthas  or  petroleum  residuum  oil. 
former  are  to  be  preferred  on   account  of  the  nature  of  the 
petr. denes,  i.e.,  the  oils  which  will  soften  the  asphalt,  ne. 

If  we  mix  and  heat  asphaltie  acid  with  petroleum 
re<idumn  oil,  or  with  petrolene  from  asphaltum,  we  obtain 
mixtures  like  sand  and  water. 

If  we  mix  and  heat  asphaltene  with  petroleum  residuum 
oil,  we  obtain  a  somewhat  plastic  mixture'. 

If  we  mix  and  heat  asphaltene  with  maltha  petroienes,  we 
obtain  a  real  asphalt. 

This  leads  us  to  the  consideration  of  the  composition  and 
nature  of  the  substances  which  we  call  petroieue. 

The  hydrocarbons  of  petroleum  residuum  oils  are  to  a 
large  extent  paraffins.  But  petroleum  residuum  oils  form 
with  asphaltene  not  advantageous  mixtures  :  hence  we  must 
conclude  that  the  petroienes  of  asphalt  cannot  he  paraffins — 
at  least  not  predominantly. 

Asphaltogen  is  a  hydrocarbon  of  the  general  formula 
(■'iiHiii-u. 

From  the  analyses  which  I  have  made  we  cau  conclude 
that  the  petrolene  hydrocarbons  must  contain  more  11 
than  is  contained  in  the  easily  oxidisible  asphaltogen. 

The  indications  derived  from  physical  properties  and 
chemical  tests  are  for  hydrocarbons  of  the  general  formula 
t  Hi.i-i.  with  perhaps  others  containing  more  hydrogen 
and  nearing  more  and  more  the  paraffins  <,C'«Ii2»+2.). 
To  determine  the  series  to  which  these  hydrocarbons 
belong  an  elementary  analysis  of  the  substances  is  not 
sufficient,  but  will  have  to  be  supplemented  by  determina- 
tions of  the  vapour  densities  of  the  carefully  purified 
products. 

The  liquid  asphalts  are  best  suited  for  the  separation  of 
the  retrolenes,  for  the  reason  that  they  are  richest.  There 
is,  however,  a  possibility  that  the  petroienes  contain  some 
asphaltogen,  though  the  boiling  points  of  asphaltogen  and 

*  This  method  is  applicable  for  the  analysis  of  pavini  asphalts. 
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trolenes  are  far  apart.     In  order  to  obtain  them  from 

-  asphalt  we  proceed  as  follows: — 

•  r-t  thf  water  is  driven  out  in  an  open  casserole. 
Asphalt  containing  water  foams  to  stub  an  extent  that  it  i> 
hardly  safe  to  undertake  the  boiling  in  a  vessel  more  than 
a  quarter  filled.  With  the  water  some  petrolenes  are  lost. 
When  the  foaming  ceased  9  per  cent,  had  been  lost.  The 
liquid  mass  is  now  filled  into  a  retort,  and  carefully 
distilled  over  the  naked  dame  tinder  a  partial  (half)  vacuum. 
The  distillation,  at  first  quite  brisk,  all  at  onee  stops,   when 

-  baltqgeo  remains  in  the  retort.       Thus  about  27  per 

■    onld  be  collected.      To  learn   something 

their  nature  they  were  distilled  under  ordinary  pressure 

with  thermometer.     Evenly  with  the  time,  the  thermometer 

Commencing  from"  about    260    C.  to  320'  C.  about 

one-third  had  parsed  over.     These  lower  petrolenes  possess 

n  verv  strong  asphalt   odour.       The  higher  petroleo.es  are 

almost  odourless,   unless  rubbed  between  the  hands,    when 

Iso  develop  the  same  odour,  but  much  weaker. 

fhe  higher  petrolenes  were  not  distilled,  for  the    reason 

le    thermometer    commenced   to    work     irregularly. 

Knough,  however,  had  been  learned,  namely,  that   what  we 

call  petrolene  is  a  complicated  mixture.     It  contains  a  -eries 

of  compounds,  perhaps  not  even  all  belonging  to  a  single  of 

I  liphatie   series,    but    comprising    representatives    of 

several  such. 

I  have  to  leave  this  subject  for  a  later  communication,  as 
likewise  the  relation  of  some  petrolene  compounds  to 
aspbaltogen,  and  the  occurrence  of  nitrogenous  and  sulphur 
onnds  with  the  petrolenes. 
Remarks  on  Analyst*  of  Paving  Asphalts. — In  my  first 
paper  I  have  shown  that  asphaltene  is  soluble  in  a 
petroleum  ether  solution  of  petrolene.  Asphaltie  acid  in 
combination  with  bases  is  soluble  in  a  chloroform  solution 
of  asphaltene.  It  is  more  soluble  in  a  concentrated  solu- 
tion than  in  a  dilute  solution.  We  meet,  therefore,  also 
l.re  the  mistaken  observation  that  "the  fine  silts  will  pass 
through  the  filter,"  only  that  in  this  case  not  only  organic 
matter  bat  really  mineral  matter  will  be  found  in  the 
sediment.  If  this  sediment  he  kept  by  itself  and  is 
examined,  a-phaltic  acid,  and  from  this  asphaltulmic  acid, 
may  be  separated  and  produced. 

Much  of  the  organic  matter — not  bitumen — found  in 
refined  asphalts  is  asphaltie  acid  in  combination  with  the 
il  matter.  In  the  determination  of  total  bitumen  in 
paving  asphalts  it  is  indicated  to  decant  or  filter  from  any 
tute  which  may  be  produced  by  the  addition  of  the 
chloroform  washings  to  the  first  chloroform  extract,  inas- 
m  ich  as  the  asphaltie  acid  and  its  compounds  can  no  longer, 
and  should  not  be,  counted  with  the  bitumen. 

After  concentrating  the  extract,  and  for  the  purpose  of 
driving  off  the  last  traces  of  chloroform,  we  heat  in  an 
air-bath  for  a  certain  time  (see  this  Journal,  1896,  874). 
I  wish  to  add  here  that  it  is  advisable  to  lay  the  flask 
containing  the  extract  sideways,  for  the  purpose  of  aiding 
jpe  of  the  heavy  chloroform  vapours,  especially  if 
-ires  to  effect  the  escape  of  the  chloroform  within 
the  prescribed  time. 

Practical   Application  of   Analytical   Results. — I   have 

that  in   the  analysis  of  asphalts  by  the  old   method, 

ether  as  a  solvent  for  the  petrolene,  not 

only  the  petrolene  but  a  far  greater  quantity  of  asphaltene 

■   the   solution.     In   the  ease   of  the  analysis  of  the 

Mexican    asphalt    it     has    been    seen    that    this    so-called 

petrolene  consists  of — 

!  petrolene,  ami 
t;  et'.i  asphaltene. 
All  liquid  asphalts   containing  petrolene  and  asphaltene 
in  this  proportion,  down  to  those  which  contain  no  asphalt- 
tene  or  asphaltogen  at  all,  give  by  this   method  identical 
-       Hence   such   results   cannot   give    us   any  hints  as 
to   the  applicability  of  these   more  or  less  liquid  asphalts 
fr   the  production  of  compositions   of  standard  properties 
and    consistency,    while    the    results    of    analyses    made 
according    to    my    plan    can     be    applied    at   once.       For 
instance,  it  is  proposed  to  imitate  the  bitumen  of  refined 
Mexican  paving  asphalt  containing — 

71  asphaltene  , 

J  W  "lumen, 


by  using  Trinidad  asphalt  containing — 

50  asphaltene  }    .  , 

8 petrolene  fSSbitamen, 

and  a  maltha  containing — 

K6  asphaltene  ■> 

88  petrolene  J  04  bitumen  j 

then  we   find  by  a  simple  calculation  that  we  have  to  mix 
these  constituents  in  the  following  proportion:  — 

100  maltha. 

149  Trinidad  asphalt, 
and   for  the  purpose   of  making  of  this   cement  a  15  per 
cent,  paving  mixture  we  require  for — 

1,000  cement. 

3.K33  sand  and  limestone. 
The  correctness   of  the   above  calculations   has  been  prac- 
tically tested. 

In  working  on  a  large  scale,  allowance  must  be  made 
for  oxidation  of  asphaltene  and  volatilisation  of  petrolene 
by  the  detetmination  of  a  factory  coefficient. 

Discussion-. 

The  Chairman  said  it  was  somewhat  extraordinary,  when 
one  remembered  that  asphalt  was  undoubtedly  used  in  the 
early  days  of  the  Egyptians,  that  the  papers  that  Dr. 
Endemann  had  given  them  undoubtedly  contained  more 
chemistry  and  valuable  information  than  all  those  that 
had  been  published  before.  If  one  searched  through 
chemical  journals,  whether  analytical  or  manufacturing,  the 
knowledge  one  could  obtain  on  this  subject  was  very 
limited. 

In  Dr.  Endemann' s  former  paper  all  were  struck  by  the 
statement  that  such  very  large  quantities  of  mineral  matter 
were  extracted  by  chloroform  :  and  he  (the  Chairman)  took 
occasion  to  remark  then  that  he  thought  it  was  most  likely 
that  the  whole  of  this  mineral  matter  must  be  in  organic 
combination ;  and  Dr.  Endemann  now  stated  that  this 
chloroform-extracted  mineral  matter  was  probably  combined 
with  asphaltie  acid.  If  he  remembered  correctly,  Dr. 
Endemann  stated  in  his  previous  paper  that  the  chloroform 
was  used  directly  on  the  crude  asphalt  as  a  means  of 
extracting  certain  products,  and  with  that  chloroform  extract 
he  got  these  large  quantities  of  mineral  matter.  Now, 
Dr.  Endemaun  told  '.hem  that  this  asphaltie  oxide  was  only 
produced  after  the  asphalt  had  become  oxidised,  and  that 
it  was  not  contained  in  any  considerable  quantity  in 
the  original  asphalt.  If  such  were  the  case,  therefore, 
how  was  it  that  the  original  asphalt  gave  so  much 
mineral  matter  in  its  chloroform  extract  ?  Dr.  Endemann 
stated  that  this  asphaltie  oxide  was  not  very  soluble  in 
chloroform.  If  this  oxide  (or  acid,  as  he  also  termed  it), 
when  combined  with  mineral  matter,  dissolved  to  a  large 
extent  in  chloroform,  it  seemed  very  extraordinary  that  the 
oxide,  which  was  probably  free  anhydrous  acid,  should  not 
dissolve  in  the  chloroform  to  any  considerable  extent. 
There  was  one  other  question  he  would  like  to  ask,  and 
that  was  w  hether  the  asphalts  that  the  author  had  been 
examining  as  they  arrived  at  the-preseut  day  contained  any 
considerable  quantity  cf  arsenic  ? 

Mr.  Clifford  Richardson  said  Dr.  Endemann  seemed 
to  have  neglected  a  very  important  element  in  the  asphalts — 
the  amount  of  sulphur  present. 

Dr.  W.  J.  Sciiieffelin  asked  whether  Dr.  Endemann  had 
proved  his  process  of  analysis  on  any  mixture  made  up  of 
known  quantities  of  the  different  ingredients  to  which  he 
had  alluded. 

Mr.  Clifford  Richardson  said  he  had  noticed  in  the 
last  number  of  the  Journal  of  the  Society,  in  a  paper  by 
Dr.  Endemann,  at  the  reading  of  which  he  was  unable  to  be 
present,  that  he  gave  an  analysis  of  petrolene  and  asphal- 
tene, so  called,  in  which  he  included  quite  a  large  amount 
of  oxvgen.  He  ( Mr.  Richardson)  was  unaware  that  there 
was  any  oxygen  in  these  substances,  and  he  did  not  under- 
stand how  Dr.  Endemann  found  that  there  was  any  there. 
What  were  known  as  petrolene  and  asphaltene  in  the 
technical  sense  in  which  he  first  introduced  the  terms  some 
seven  or  eight  years  ago,  were  substances  obtained  by  the  use 
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of  different  solvents  on  asphalt,  the  determination  of  which 
<>.is  oonvenienl  mererj  a^  denoting,  from  the  relative 
ttnount  of  each  found,  the  character  of  different  asphalts,  in 
I  \  tin-  ~.i  111. ■  w;iv  thai  persons  dealing  in  crude  petra 
leum  denoted  it-  charactei  bj  the  relative  amount  of  •■ 

lene,  burning  :ui<1  lubricating  oils  which  could  1 btained 

from  it  by  distillation.  Petroleums  were  distinguished  i" 
this  tray.  They  must  also  have  some  waj  of  distinguish- 
ing asphalt  technically,  and  they  found  h  convenient  and 
ai  curati  i"  do  so  by  determining  the  relative  amounts 
soluble  in  naphtha  and  in  carbon  bisulphide  or  chloroform. 
There  was  no  claim  at  all  that  there  was  an}  sharp  aepar  i 
lion  of  bydrocarbona  by  these  solvents.  It  was  oruy  a 
technical  one.  \  certain  amount  of  the  higher  hydro- 
ins,  which  thej  had  called  asphaltene,  might  go  into 
solution  in  the  naphtha*  and  a  certain  amount  ofthe  lo 
hydrocarbons  might  remain  in  the  chloroform.  The  method 
was  of  analytical  accuracy,  and  of  value  in  the  comparison 
of  tli-  properties  of  different  asphalts.  If  thej  analysed 
the  bydrocarbona  petrolene  and  asphaltene,  making  an  ulti- 
mate combustion,  they  found  that  the}  consisted  of  a 
certain  amount  of  carbon  ami  hj'drogen  in  each  case,  hut 
that  tin-  percentages  of  the  two  did  not  add  up  to  100. 
Carrying  the  examination  still  further,  thej  found  that  in 
tlu-  petrolene,  that  is.  in  the  hydrocarbons  Boluhle  in 
naphtha,  there  was  about  .'is  per  cent,  of  sulphur.  Now.  if 
that  percentage  of  sulphur  wen-  added  to  that  of  the 
u  and  hydrogen  it  would  bring  the  analysis  up  to  ion 
—  at  all  events  in  the  case  of  Trinidad  asphalt.  In  the  same 
way  with  the  hydrocarbons  extracted  with  chloroform,  after 
previous  extraction  with  naphtha:  if  the)  determined 
to  and  hydrogen  in  them.  thej  found  that  the  per- 
centages added  up  to  even  less  than  that  obtained  in  the  case 
of  petrolene.  That  i-  to  say,  there  would  ho  a  lack  of  as 
much  as  10  per  cent,  from  a  total  of  lOo.  But  the  sulphur 
in  these  hydrocarbons  also  served  to  make  up  the  necessary 
In  per  cent. 

This  was  one  ofthe  most  important  features  in  connection 
with  the  hydrocarbons  of  asphalt.  There  were  no  asphalts 
anywhere,  so  far  as  he  knew. which  contained  no  sulphur,  and 
as  tar  as  his  experience  had  gone,  none  of  the  bitumens 
contained  oxygen,  Trinidad  asphalt  as  refined,  however. 
contained  oxygen  in  the  organic  matter  which  was  insoluble, 
not  of  a  bituminous  nature.  Sulphur  was  a  very 
important  thins;  in  the  presence  of  hydrocarbons,  because  of 
its  relation  to  one  of  the  interesting  reactions  of  organic 
chemistry.  If  they  heated  with  sulphur  two  molecules  of 
a  hydrocarbon — diphenylmethane,  for  instance. — two  atoms 
of  hydrogen  were  removed  in  combination  with  the  sulphur 
to  form  hydrogen  sulphide,  and  at  the  same  time  the  two 
atoms  of  diphenylmethane  united,  or  were  condensed  to 
form  tetraphenylethylene.  This  reaction  was  well  illus- 
trated in  the  preparation  of  an  artificial  asphalt  called 
"  Pittsburg  flux."  It  was  made  from  the  "  residuum  "  of 
petroleum  by  heating  it  with  sulphur.  The  sulphur  removed 
some  of  the  hydrogen  atoms  in  the  paraffin  and  olefine 
hydrocarbons,  hydrogen  sulphide  was  evolved,  and  the 
siduum  "  was  transformed  into  a  substance  of  an  asphalt 
type  The  presence  of  sulphur  was  therefore  a  very 
important  element  iu  the  ease  which  was  under  considera- 
tion, and  he  thought  that  Dr.  F.ndemanu  had  neglected  one 
of  the  essential  features  of  the  chemistry  of  asphalt  He 
would  he  glad  to  know  if  the  author  got  his  oxygen,  in  his 
analyses  of  petrolene  and  asphaltene,  merely  by  difference. 
In  the  ease  of  Trinidad  and  Bermudex  asphalt,  the  bitumens 
contained  no  oxygens,  but  rather  sulphur. 

When  they  came  to  consider  what  petrolene  and 
asphaltene  were,  they  were  not  such  mysteries  after  all. 
The  petroleums  of  ( Ihio  and  Pennsylvania,  as  investigated 
by  Mabery,  consisted  of  hydrocarbons  of  the  paraffin  and 
the  olefine  series.  They  knew  also,  from  tbe  elaborate 
work  of  the  Russian  chemists,  that  the  hydrocarbons  of 
Russian  petroleum  were  largely  of  the  hexahydrobenzol 
series.  It  was  with  the  asphalts  exactly  as  it  was  with  the 
petroleums  :  they  must  separate  the  hydrocarbons  and 
sulphur  derivatives  in  them,  and  determine  what  the  series 
of  hydrocarbons  was  to  which  they  belonged.  Asphalt 
was  really  nothing  but  another  series  of  hydrocarbons,  just 
like  petroleum.     In  fact  it  was   a   petroleum  in  the  widest 


sense  of  the  word,  sinci  petroleum  and  asphalt  merged 
into  one  another  by  gradual  gradation. 

Recent  investigations  which  he  bad  carried  on  showed 
that  the  most  volatile  hydrocarbon  extracted  bj  naphtha 
from  Trinidad  asphalt  was  probablj  one  of  the  membei 
of  the  hexahydrabenzol  series.  The  firsl  thing  thai 
attracted  attention  in  obtaining  the  lighter  oils  from  asphalt 
was  that  they  had  an  enormously  high  specific  gravitj 
tor  their  molecular  weight.    They  could    determine  th.ir 

molecular  weight  by  the  boiling  or  freezing  point  method, 
and   could   also    control    it   by  the    density     and     index     ol 

refraction  of  the  substance,  according  to  the  methods  ol 
llruhl  and  Trauhe.    Tins  physical  determination,  which  Dr. 

1  ndeinann  seemed  to  have  neglected,  showed  at  o that 

the  lower  members,  at  hast,  of  the  series  of  aspbaltic 
hydrocarbons  contained  a  closed  ring,  and  that  they  were 
probably  higher  members  of  the  hexahydrabenzol  series, 
or  something  more  complicated.      There    was  no   reason. 

then,  wh]  thej  Bhouldnot  continue  the  investigation  in  the 
same  manner  from  this  point  through  the  higher  members 
of  the  series  of  asphalt  hydrocarbons  and  their  sulphur 
derivatives.  There  was  no  necessity  for  all  these  empirical 
formula-  which  Dr.  Endemann  had  given,  and  which 
seemed  to  have  very  slight  foundation  upon  a  scientific 
l.asi«.  There  were  other  methods  for  investigating  asphalt, 
of  a  more  scientific  nature. 

Dr.  Endemann  said,  in  reply,  that  the  aspbaltic  acid 
was  mainly  produced  during  the  refining  process  by  either 
faulty  treatment  or  unavoidable  oxidation  from  asphaltene. 
The  "aspbaltic  acid  might,  in  the  presence  ofbasi  s,  saturate 
itself,  for  there  was  generally  more  or  less  inorganic  mattei 
present.  He  should  not  he  surprised  if  aspbaltic  acid 
went  into  the  solution  of  asphaltene  iu  chloroform  likewise, 
just  the  same  as  in  combination  with  bases,  lie  had  not 
investigated  this  point,  nor  that  of  the  amount  of  arsenic 
found. 

Ther-  were  two  substances  which  he  had  mentioned  in 
his  paper — the  sulphur  and  the  nitrogen.  Neither  sulphur 
nor  nitrogen  were  contained  in  the  asphaltogen  and 
asphaltene.  He  had  especially  stated  in  his  paper  that 
they  pertained  to  volatile  substances,  and  tbe  nitrogenous 
bodies  and  sulphur  compounds  whieh  bad  hem  obtained  by 
himself  and  others  were  found  with  the  petrolenes,  and  had 
not  been  investigated.  He  would  investigate  these  substances 
hereafter. 

As  far  as  the  names  of  petrolene  and  asphaltene  were 
concerned,  he  thought  that  Boussingault,  though  long 
dead,  had,  so  to  say,  a  kind  of  a  trade  mark  on  them. 
Boussingault  was  the  first  to  introduce  them  and  describe 
them,  aud  consequently,  if  anyone  used  the  same  names,  he 
should  use  them  as  expressing  the  same  things  which  the 
original  inventor  described  ;  or,  if  one  did  not  use  them  iu 
the  same  sense  as  just  explained,  he  should  stat<?  why  he 
did  not  use  them  in  the  original  sense.  In  his  (Dr.  Ende- 
manii's  I  paper,  he  had  stated  that  Boussingault  had  assumed 
the  body  asphaltic  acid  to  be  asphaltene,  because  he  obtained 
it  by  heating  the  asphalt  in  air  for  a  long  period,  but  he 
really  had  not  discovered  asphaltene. 

He  adopted  this  name  for  real  asphaltene,  because  he 
believed  that  Boussingault  meant  to  call  this  body  asphaltene. 
In  the  method  of  analysis  which  Mr.  Richardson  had 
introduced,  there  was  absolutely  no  connection  between  the 
two  substances. 

In  introducing  this  analysis  by  means  of  solvents,  which 
lie  bad  proved  in  his  paper  to  he  absolutely  incorrect  and 
misleading,  inasmuch  as  petroleum  ether  dissolved  not  only 
the  petrolene,  but  likewise  the  asphaltene,  Mr.  Richardson's 
claim  that  this  method,  stated  to  be  made  up  according  to 
the  plan  by  which  petroleum  oils  were  analysed,  was 
absolutely  incorrect  and  wrong,  because  using  solvents  was 
nn  entirely  different  thing  from  distillation.  He  (the  author) 
had  gone  back  to  that  original  method  of  distillation,  which 
was  the  one  used  in  the  examination  of  petroleum  oils. 
Mr.  Richardson  had  used  an  entirely  new  method,  and  now 
he  likened  his  method  to  that  which  he  (the  author)  had 
introduced. 

In  regard  to  the  determination  of  the  oxygen,  the  oxygen 
was  determined  by  difference,  after  being  assured  that  there 
was  no    sulphur    present.     Sulphur  was    in   the    distilled 
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portion.  It  na*  a  fact  that  the  sulphur  compounds  wire 
among  'hose  substances  which  distilled,  and,  like  the  nitro- 
genous compounds,  were  found  in  the  distillate.  All  the 
literature  stated  that  these  substances  were  first  and  always 
discovered  in  the  distillate.  He  had  recently  found  an 
article  mentioning  the  presence  of  nitrogen  in  asphalt, 
where  it  was  stated  that  with  the  petrolenes  about  10  per 
cent,  of  pyridene  compounds  and  substituted  ammonias 
passed  over.  The  author  of  this  paper,  whose  name  he  did 
not  remember,  based  upon  this  statement  the  useless 
hypothesis  that  this  would  show  conclusively  that  the 
asphalt  was  the  product  of  animal  remains.  From  the  fact 
that  the  asphaltene  could  be  converted  into  asphaltulinic 
acid,  ho  considered  asphalt  to  be  of  vegetable  origin.  Flniic 
acid,  as  obtained  from  sugar  by  the  action  of  alkalis  or 
acids,  was  of  almost  the  same  composition  as  the  asphalt- 
ulmic  acid.  He  had  not  been  able  to  make  the  comparison 
as  vet.  hut  he  might  do  it  in  the  future.  The  substances  in 
their  composition  were  much  the  same.  At  any  rate,  they 
were  very  nearly  related  to  each  other. 

The  presence  of  nitrogenous  compounds,  i.e.,  pyridines 
or  substituted  ammonias  in  asphalt,  did  not  indicate  the 
derivation  of  the  whole  asphalt  from  animal  origin.  This 
was  useless  speculation.  There  was  absolutely  no  neces- 
sity for  such  hypotheses,  for  the  very  reason  that  it  was 
well  known  that  nitrates  were  very  easily  decomposed  into 
pvridene  compounds  and  substituted  ammonias.  For 
instance,  if  water  containing  nitrates  were  distilled  from  an 
ordinary  iron  boiler,  the  water  thus  obtained  contained  a 
verv  much  larger  amount  of  ammonia  than  the  water  did 
originally  in  ammonia  and  albuminoid  ammonia  combina- 
tion. This  surplus  was  derived  from  the  nitrates.  It  was 
notorious  that  the  distilled  water   made  in  factories  in  New 


York  always  contained  very  much  less  ammonia  than 
water  made  in  Brooklyn.  The  reason  was  that  the  Ridge- 
wood  water  in  Brooklyn  was  richer  in  nitrates  than  the 
Croton  water  in  New  York  ;  and  in  that  way,  by  the  infil- 
tration of  waters  containing  nitrates  and  sulphates,  it  was- 
easy  to  account  for  the  presence  of  nitrogen  and  sulphur 
in  asphalt.  A  good  many  asphalts  contaiued  no  nitrogen 
or  sulphur,  or  only  very  small  quantities.  At  any  rate,  he 
had  determined  that  the  bodies  described  in  his  paper  did 
not  contain  any  sulphur,  and  that  therefore  the  substance 
given  as  oxygen  was  actually  oxygen.  It  was  not  sulphur. 
Sulphur  was  among  the  volatile  products.  He  intended  to 
report  hereafter  upon  the  petrolenes,  a-  well  as  the  nitro- 
genous substances  and  sulphur  compounds  contained  in 
the  petrolenes  or  obtained  with  the  petrolenes. 

FIREPKOOF  LABORATORY  CONSTRUCTION. 

BY    DR.    WM.    JAY    SC1IIEFFELIX. 

To  guard  against  file,  especially  in  a  building  intended  to 
hold  inflammable  substances,  it  is  not  only  necessary  to 
have  non-combustible  materials  of  construction,  but  also 
to  arrange  the  plan  of  the  building  so  as  to  insure  the  com- 
plete isolation  of  its  different  parts,  by  avoiding  large  floor 
spaces  (50  ft.  x  50  ft.  should  not  he  greatly  exceeded),  and. 
by  having  no  communication  hetween  the  floors. 

It  is  better  to  have  a  low  building  over  more  ground 
than  a  high  building  on  a  small  plot,  as  the  latter  is  not  so 
safe  for  the  inmates  and  flames  climb  faster  than  they 
spread  horizontally,  but  the  rooms  on  each  floor  must  be 
separated  by  fireproof  partitions,  and,  if  the  building  covers 
more  than  50  ft.  x  50  ft.,  enough  continuous  fire-walls  must 
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be  built  (from  cellar  to  roof)  t"  divide  it  practically  int.. 
rraildings.     Danger  of  damage  In  watei  is  reduced 
to  a  minimum  U\  baviog  the  floors  watertight  and  gi 
unple  flush  vents,  and  with  the  sills  of  the  doors  raised 

:t  ins. 

\    manufacturing   lnbo  |uires    large  spaa 

tanks  and  apparatus,  with  few  columns  to  interfere  with 
plifirtg  the  same,  and  ample  facilities  for  cammnnicatioD, 
such  a~  elevators,  dumb-waiters,  senates,  speaking  tubes,  and 
.1  variety  of  piping  tor  conveying  steam    eompn 

!  liquids.  To  comply  with  the  fireproof  require- 
ments ;»n. I  vet  Dot  interfere  with  the  essentials  just 
mentioned,  »a>  the  problem  which  we  undertook  to  solve 
in  Iv.u,  when  it  became  necessary  rbr  the  Arm  of  which  I 
am  a  member  to  build  u  oew  laboratory,  because  the  land 
on  which  our  old  laboratory  stood  bad  been  taken  by  the 
( 'ity  of  New  fork  t..  be  made  a  public  park.  Thirty 
thousand  square  (feet  of  room  were  required,  and  the 
system  of  construction  selected  i>  known  as  the  Hecla 
fireproof  construction.  It  consists  of  heavj  steel  columns 
supporting  wide  arches  of  concrete  made  from  Portland 
cement,  f/he  concrete  is  east  in  triangle  forms  between 
steel  cantilevers  and  beams  vhich  extend  between  the 
columns,  as  per  diagram,  the  beams  are  supported  by 
curved  brackets  which,  by  virtue  of  the  cantilever  principle, 
allow  a  far  wider  span  for  a  given  weight  of  metal  than 
-  the  ordinary  rectangular  fireproof  construction  ;  the 
spans  iu  our  laboratory  are  80  ft.,  so  that  a  room  oil  ft.  x  60  ft. 
has  but  one  column.  The  floors  have  about  8  lb.  of  steel 
to  the  square  foot,  as  compared  to  about  15  lb.  for  a  like 
span  of  the  usual  rectangular  construction. 

The  plan  adopted  is  that  of  having  three  buildings 
around  a  courtyard,  the  largest  building  being  divided  by 
a  continuous  tire]. roof  partition  from  the  ground  to  the 
roof,  thus  substantially  making  the  laboratory  comprise 
four  separate  buildings  under  one  roof,  each  building 
having  three  Btories  and  a  high  cellar  or  basement  with 
large  windows.  This  arrangement  of  the  plan  admitted 
placing  the  stairways,  elevator,  dumb-waiter,  and  schutes 
side  the  three  manufacturing  buildings,  while  they  are 
all  connected  together,  and  direct  communication  with  each 
other  secured  by  means  of  the  fourth  building,  which 
contains  the  boilers  and  drying  rooms. 

The  building  has  a  skeleton  steel  frame  with  skeleton 
cantilever  steel  floor  construction  filled  in  with  concrete. 
The  steel  arches  are  grouped  in  triangles,  the  truss-beams 
transferring  the  loads  immediately  to  the  columns  so  that 
no  intermediary  system  of  girder  and  beam  construction  is 
required,  thus  economising  steel  and  distributing  the  load 
evenly. 

The  work  of  putting  in  the  floors  took  but  a  short  time, 
and  they  were  given  six  weeks  time  to  set  before  heavy 
weights  were  put  upon  them.  The  fire  partition  from  the 
ground  to  the  roof  in  the  large  building  is  of  rock  plaster 
on  expanded  metal.  It  is  3  ins.  thick  and  very  strong. 
The  other  partitions  are  of  rock  plaster  on  jute  bagging, 
they  are  2  ins.  thick  and  very  rigid.  The  columns  are 
protected  from  fire  by  being  wrapped  with  J  in.  thick 
asbestos  paper  and  then  with  heavy  wire  laths,  which  in 
turn  was  covered  with  about  2|  ins.  of  mortar  composed  of 
sand  and  lime,  heavily  gauged  with  plaster,  and  the  floor 
beams  being  embedded  in  concrete  and  plaster  are  likewise 
protected.  There  are  no  hollow  spaces  between  the  floors 
and  ceilings  and  the  concrete  becomes  so  firm  that  the  floors 
are  virtually  on  arches  of  artificial  rock  which  would 
doubtless  bear  immense  weight  without  the  aid  of  the  steel 
trusses.  The  specifications  demanded  that  the  floors  support 
2  jn  lb.  per  square  foot,  but  the  actual  strength  is  probably 
many  times  this  amount.  The  floors  are  graded  to  flush 
outlets  one  to  every  T.'>0  s.i.  ft.,  and  the  iron  door  sills  are 
raised  3  ins.  above  the  floor  with  inclined  sides  to  facilitate 
the  passing  of  trucks. 

The  doors  are  more  fire  resistant  than  those  made  of 
heavy  iron,  and  are  bnilt  according  to  specifications  approved 
by  the  Xew  York  Board  of  Fire  Underwriters,  as  follows  : — 
Two  thicknesses  of  1-in.  narrow-tongued  and  grooved, 
soft  white  pine  boards,  laid  diagonally  (both  sides)  and 
nailed  with  wrought  nails  driven  through  and  clinched,  then 
covered  en  both  sides  and  edges  with  10  x  14  sheets  of 


••bright    I.e."  tin.  joints   flat-locked  and  -     irehj  nailed 

under  laps  (barbed  wire  nails  used,  |  in.  in  Bize,  ..riven 
2  ins.  apart  i.  but  not  soldered.  .\11  .loots  lap  •".  ins. 
openings,  except  where  doors  close  in  jambs  or  nngl. 
fnunewoi  k.  rhe  dooi  a  are  arranged  to  close  automatically 
in  case  of  fire;  they  are  sliding  doors  hung  with  heavy 
wrought-iron  hangers  and  sheaves  firmly  bolted  to  and 
through  the  doors  l.v  carriage  bolts.  The  runway  or  track 
i-  placed  at  an  incline  of  \  in.  to  the  foot  and  at  such  height 
that  the  doors  when  closed  re-t  firmly  on  the  raised  sills. 
The  doors  are  counterpoised  by  adjustable  weights,  hung  on 
In  av\  sash  cord  in  which  is  inserted  over  the  centre  of  the 
door  opening,  a  fusible  link  composed  of  two  bra--  plates 
with  rings  for  Easti  aing,  soldered  together  by  the  following 
alloy:— .'mi  parts  bismuth,  25  parts  lead,  12  parts  tin,  ami 
18  cadmium.  The  melting  point  claimed  i-  68  C,  but  the 
one  tested  in  the  melting  point  apparatus  of  Both  melted  at 
78    C,  which  is  probably  low  enough. 

All  the  window  frames  are  made  of  cast-iron.  It  i-  vital 
that  windows  opening  on  a  courtyard  should  be  tin  pi 
so  that  flames  cannot  be  communicated  from  the  outside; 
to  attain  thi~  and  avoid  the  trouble  of  fire  shutters,  the 
wire  L'lass  window  panes  were  inserted  ;  these  are  J  in. 
thick,  and  the  wire  mesh  is  in  the  centre  of  the  glass, 
which  is  fused  around  it.  The  glass  may  be  heated  to  a 
red  heat  on  one  side,  and  then  cold  water  played  upon  the 
other  without  its  breaking  from  the  frame  ;  it  will  crack  in 
all  directions,  but  none  fall  out,  being  held  together  by  the 
wire;  moreover,  a  brick  can  be  thrown  violently  against  it 
while  hot  or  cold  and  fail  to  break  through. 

To  avoid  holes  in  the  floors  the  following  means  were 
adopted  : — The  plumbing  and  gas  pipes  were  put  in  place 
before  the  concrete,  and  collars  extending  3  ins.  above  the 
floor  were  placed  where  steam  pipes  were  to  be  fitted,  then 
the  concrete  was  filled  in  around  them.  Power  for  the 
machinery  in  the  upper  floors  is  transmitted  by  electricity 
from  a  dynamo  in  the  basement,  aloDg  a  main  wire  hung  in 
the  elevator  shaft,  to  motors  located  wherever  needed, 
thus  abolishing  the  dust,  noise,  reverberation,  loss  of  power, 
and  danger  from  belting  or  vertical  shafts.  Where  it  was 
necessary  to  run  the  return  cables  for  the  larger  elevator 
through  the  building,  they  were  entirely  encased  in  an 
extra  heavy  galvanised  iron  box. 

There  are  three  fire  escapes,  one  of  iron  at  the  back  of 
the  large  building,  and  two  of  stone  and  brick  in  cor- 
responding turrets  at  the  entrance  to  the  courtyard  ;  these 
are  used  as  stairways,  and  have  fire-doors  opening  to  the 
centre  on  each  floor  and  windows  to  allow  the  escape  of 
smoke.  To  subdue  any  interior  fire  in  its  incipiency,  fire- 
hose, with  high-water  pressure,  is  placed  at  every  stair 
landing  outside  the  doors  of  the  working  rooms,  and  carbon 
dioxide  extinguishers  are  at  hand  in  every  department. 

In  the  smaller  building,  where  the  more  inflammable 
materials  are  used  in  manufacture,  the  precaution  has  been 
taken  to  avoid  any  possible  ignition  from  electric  sparks 
by  encasing  the  incandescent  light  sockets  in  rubber  sleeves, 
and  arranging  them  so  that  the  current  must  be  turned  from 
a  switch  in  the  adjoining  building,  and  motive  power  is  sup- 
plied by  steam  engine  instead  of  electric  motor. 

The  composition  of  the  surface  of  the  floors  varies  with 
character  of  the  materials  used  in  the  work  :  where  they 
are  dry,  the  floors  are  of  concrete,  sized  with  boiled  linseed 
oil  to  prevent  dust,  and  in  the  analytical  department  the 
floor  is  painted  with  two  coats  of  oil-paint  to  make  it 
absolutely  dust  proof.  In  a  room  where  much  petroleum 
is  used  as  a  solvent,  the  floor  is  covered  with  galvanised 
iron  with  soldered  joints.  Wherever  water  is  apt  to  be 
spilt  the  floors  are  asphalt.  The  acid  room  has  a  floor  of 
blue  stone  flag  laid  in  tar  and  graded  to  an  earthenware 
gutter  and  drain  pipe. 

The  one  disadvantage  of  the  arched  ceilings  is  the  ilifli- 
culty  in  hanging  shafting,  but  by  bolting  wooden  blocks  to 
the  cantilevers  the  hangers  were  adjusted. 

The  walls  of  the  building  are  curtain  walls,  that  is, 
enclosing  walls  sustaining  only  their  own  weight,  and  capa- 
ble of  being  removed  without  disturbing  the  structure. 
There  are  flues  built  at  intervals  in  the  walls,  and  the  main 
chimney  from  the  boilers  is  outside  the  wall.  The  street 
walls  are  of  washed  brick  trimmed  with  marble  and  buff- 


128 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.         [Feb.  27.1867. 


brick  ard  lined  with  hollow  brick.  The  windows  are  on 
all  sides  of  the  building,  so  that  the  lighting  and  ventilation 
is  excellent. 

The  cost  of  thi*  system  of  fireproof  construction  depends 
on  the  price  of  steel  and  the  skill  and  experience  of  the 
workmen  who  fill  in  the  floor  arches  (much  less  time  was 
required  to  construct  the  last  of  the  floors  put  in  than  the 
first  one).  The  cost  is  probably  oDe-third  more  than  ordi- 
nary wooden-mill  construction,  and  one-fifth  less  than  the 
rectangular  beam  and  girder  fireproof  construction. 

A  marked  advantage  of  this  system  is  the  stability  of  the 
-tructure.  heavy  machinery  making  but  very  slight  vibra- 
tion, and  as  the  floors  are  braced  in  every  direction  and 
have  windbraces  in  all  the  angles — like  the  knees  of  a  ship 
— it  would  be  useful  in  countries  where  earthquakes  are 
prevalent.  We  have  now  occupied  the  building  for  20 
months,  and  it  has  proved  satisfactory  in  every  respect. 
The  New  York  Hoard  of  Fire  Underwriters  has  approved 
the  building,  and  the  Insurance  Tariff  Association  has 
made  a  special  rate  upon  it,  which  is  one-third  of  what 
would  be  probable  in  ordinary  construction,  and  is  reported 
.r-  the  lowest  rate  on  a  laboratory  in  America. 


Sournal  anU  patent*  Zittraturr. 


Discussion. 


tops 


Mr.  Cbas.  M.  Reubens  asked  of  what  material  th 
of  the  tables  of  the  laboratory  were  constructed. 

Dr.  W.  J.  Si mtFFKLiN  replied  that  they  had  different 
tops  for  different  purposes.  The  word  laboratory  would 
probably  convey  to  most  of  their  minds  the  place  where 
analytical  and  experimental  work  was  done.  Only  oue 
department  of  the  building  was  used  for  that,  and  the  rest 
for  manufacturing — and  a  druggist  had  to  manufacture  a 
hundred  and  one  different  thiDgs.  In  the  room  in  the 
research  department  where  the  physical  work  was  done, 
and  where  the  different  balances,  the  microscope,  polariscope. 
and  different  instruments  were  placed,  the  table  top  for  the 
dry  work  was  made  of  plate  glass,  about  30  ft.  or  40  ft.  long, 
running  around  the  different  sides  of  the  room.  The  plate 
glass  was  set  on  green  baize,  and  it  made  a  very  clean 
surface  to  work  upon.  In  the  analytical  room  the  table 
was  covered  with  soapstone,  albalene  they  called  it,  and  it 
answered  the  purpose  very  well.  Most  soapstones,  if 
Dutter  or  fat  were  dropped  on  them,  would  absorb  them  and 
stay  dirty,  but  this  did  not,  and  one  could  scrape  them  off 
with  a  spatula.  Soapstone  was  better  than  slate,  for  if  one 
put  a  beaker  down  a  little  harder  than  one  intended,  it  did 
not  break  as  easily  as  upon  slate. 

The  middle  table  of  the  analytical  room  was  used  solely 
for  inflammable  substances,  when  they  were  making  experi- 
ments with  naphtha,  kerosene,  ether,  alcohol,  or  chloroform, 
and  the  rule  was  that  these  were  to  be  made  on  that  table. 
<  lenerally  they  used  the  steam  water-bath  in  the  corner  for 
heating.  If  that  wereuot  heat  enough  they  could  arrange  to 
have  an  electric  heater,  so  that  these  fluids  were  ne\  er  where 
there  was  any  fire.  The  top  of  that  table  was  soaked  in 
paraffin.  It  was  a  soft  pine  table,  and  he  had  a  tailor's 
goose  heated  by  electricity,  and  put  shavings  of  paraffin  upon 
the  table,  and,  heating  the  goose,  rubbed  it  around  uutil  the  i 
paraffin  soaked  in.  Hut  it  was  not  very  satisfactory.  It 
collected  the  dust,  and  although  it  did  not  absorb  water 
and  turned  most  of  the  solvents  that  dropped  on  it,  he 
would  prefer  the  clean  wood. 

The  one  on  the  other  side  of  the  room  was  arranged  iu 
the  same  way.  The  siDk  was  made  as  waterproof  as  I 
possible  by  taking  cherry  wood  and  heating  it  in  a  kiln  at 
the  cabinet-makers,  who  put  in  all  the  woodwork  in  this 
department.  All  the  cabinet  woodwork  was  of  oak  He 
had  a  drying  kiln,  and  the  specifications  were  that  the  sink 
should  be  made  of  cherry  and  the  drip  board  also  heated  in 
the  kiln  with  paraffin,  so  that  the  wood  should  absorb  it. 
It  wa3  done  twice  and  water  did  not  affect  it  very  much. 
The  inside  of  the  sink  was  caulked  with  white  lead,  and  it 
made  a  rather  nicer  sink  than  the  old  lead  one,  because  that 
was  apt  to  get  black  and  rub  off. 
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Iron,  Corrosion  of,  oy  Water  containing  Carbonic  Acid. 
P.  Petit.     Comptes  rend.  1896,  123,  1278. 

The  waters  of  the  Moselle,  which  are  only  slightly  calcareous, 
act  energetically  on  iron,  sometimes  piercing  the  iron  pipes 
or  reservoirs,  to  which  they  have  access.  A  moderate 
addition  of  lime  to  the  water  causes  deposition  of  a  protect- 
ing crust  of  calcium  carbonate  on  the  iron  surfaces.  The 
iron  is  dissolved  as  ferrous  carbonate,  which  decomposes  in 
contact  with  air,  forming  ferric  oxide  and  carbonic  acid, 
which  latter  continues  the  attack.  Thus  a  very  small 
proportion  of  carbonic  acid  dissolved  in  water,  is  capable  of 
great  mischief. 

The  action  on  iron  of  very  dilute  solutions  of  calcium 
chloride,  sodium  chloride,  potassium  sulphate,  and  calcium 
nitrate,  with  and  without  carbonic  acid,  as  compared  with 
pure  water,  was  also  studied.  In  absence  of  CO„,  minute 
traces  of  iron  were  dissolved,  though  some  was  oxidised, 
sodium  chloride  and  potassium  sulphate  acting  most 
strongly.  In  presence  of  CO.,,  iron  was  in  each  case 
dissolved — most  in  the  potassium  sulphate  solution,  and 
least  in  that  of  calcium  nitrate.  In  closed  vessels,  the 
iron  oxidised  was  about  the  same  with  or  without  carbonic 
acid  ;  but  with  access  of  air,  the  oxidation  proceeded  very 
rapidlv,  and  especially  in  a  solution  of  calcium  chloride. 

— K.  S. 

Spectacles,  New  Protective.     Chem.  Ind.  1896, 19,  5.54. 

Dr.  Thommxa,  of  Berlin,  recommends  the  use  of  Schering's 
gelatoid  iu  place  of  the  wire-netting  and  glass  at  present 
used  in  spectacle  construction.  This  gelatoid,  specially 
hardened  in  amyl  acetate,  forms  an  elastic,  solid,  and  per- 
fectly transparent  substance.  The  gelatoid  pieces,  serving 
as  spectacle  glasses,  are  perforated  to  allow  passage  of  air 
to  the  eyes,  whilst  holes  are  also  made  in  the  side  covers 
for  the  same  purpose.  The  chief  advantage  ia  using 
gelatoid  is  that  it  is  practically  unbreakable,  and.  like  horn, 
merely  bends  when  struck  by  a  foreign  body,  in  cases 
where,  under  similar  conditions,  glass  would  Fplinter  and 
perhaps  cause  injury. 

•  Any  of  these  specifications  may  be  obtained  by  post  by  remitting; 
id.— the  price  now  fixed  for  all  specifications,  postage  included— to 
Sir  Henry  Reader  Lack,  Comptroller  of  the  Patent  Office,  South- 
ampton Buildings,  Chancery  Lane,  London,  W.C. 
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ebitoid  ta  made  io  ill  coiours  ;  it  is  not  combustible, 
merely  carbouising  when  hotted;  and  lenses  made  with  il 
•  l»  nut  clood  "vir  when  the  wearer  passes  from  a  cold  to 
,i  warm  atn  -J.  T.  t !. 

1-  \  I  IN  IS. 

poralors,  Impts,  in  and  relating  to  the  Discharging  of 
Sails  and  the  like  from,  J.  Poster,  Pollokshields, 
Glasgow.     Bag.  Pat  928,  Jan.  14,  1896. 

I  Hi  salts,  &c,  are  withdrawn  through  a  discharge  valve  in 
the  lower  end  of  the  evaporator,  into  a  pump  barrel,  and  are 
delivered  through  a  second  valve  in  the  barrel  on  the  return 
stroke  of  the  pump  piston,  the  claim  being  for  "  the  com- 
lunation  of  a  dischnrge  valve  at  the  lower  end  of  nn 
evaporator,  working  in  time  unison  with  an  outlet  valve  in 
tiie  pomp  barrel."-  B.  \. 

Furnaces,  Impls.in.  [Generator Furnace."]  \V.  P. Thomp- 
son, Manchester,  From  M.  llcrwig,  Hesse  Nassau. 
Bng.  Pat.  28,497,  Oct.  9,  Its96. 

a  i  \i  i;  vr.n;  1 1  hn  m  i:  having  an  "air  superheater  so 
strutted  iii  the  furnace  thai  the  onter  wall  of  the  latter 
forms  also  one  outside  wall  of  the  air  superheater,  and  the 
opposite  wall  of  the  latter  encloses  or  limits  the  lire 
chamber,  and  is  provided  with  discharge  openings  for 
hraneh  flames  derived  from  the  generator  furnace."  The 
fourth  claim  is  for  "a  form  of  construction  of  the  generator 
furnace,  in  which  the  air  superheater  is  extended  round 
the  entire  wall  of  the  rurnace,  and  having,  with  the  latter, 
its  month  at  the  top  in  the  form  of  a  tube-shaped  extension. 
Thus,  a  nic>!  thorough  utilisation  of  the  radiated  heat  of 
the  furnace,"  is  said  to  be  attained.  — A.  s. 

II.-FUEL.  CAS.  AND  LIGHT. 

Peat,  Production  of  Artificial  Coal  from.     Gluckanf, 
"  1896,  32,  923. 

Owing  to  the  low  calorific  value  of  peat  in  comparison 
with  its  bulk,  and  to  the  large  percentage  of  ash,  the  cost 
of  transporting  it  is  prohibitive.  Many  attempts  have  there- 
fore been  made  to  convert  il  into  coke.  The  largest  boirs 
oeenr  in  Norway,  and  there  Angel  lias  carbonised  peat  by 
heating  it  to  250  --Hon  in  open  retorts  tor  10  hours,  by 
which  process  gas,-,  steam,  and  tarry  constituents:  escaped 
and  50  per  cent  of  coke  remained  ;  but  the  method  was 
too  expensive.  Rosendabl  has  now  placed  the  matter  on  a 
practical  footing.  The  peat  is  heated  in  closed  iron  retorts 
provided  with  acock;  the  temperature  is  gradually  raised 
to  850  <'..  and  the  cock,  which  is  at  first  left  open,  is  then 
closed,  and  the  material  kept  at  this  temperature  for  seven 
hours.  The  result  is  that  tar  and  gaseous  products  remain 
in  the  carbonised  mass,  ami  the  yield  of  the  artificial  fuel 
thus  produced,  amounts  to  SO  per  cent,  of  the  peat  employed. 
The  analysis  of  the  latter  shows  C  —  65  percent.,  O  =  16 
per  cent.,  H  =  6  per  cent.,  11.0  =37  per  cent.,  and  ash  = 
.".  per  cent.  The  artificial  peat-coal  has  a  calorific  power 
of  6,500  cal.,  which,  it  is  said,  is  nearly  equal  to  that  of 
ordinary  coal.  1,000  kilos,  ,-au  be  sold  at  M.  7.  Experi- 
ments at  Krupp's  works  have  shown  that  the  material  may 
be  satisfactorily  used  in  the  iron  foundry. — \V.  (i.  M. 

Thorium,  The  Sources  of.  Rev.  Chim.  Ind.  7,  [S4], 
372— 374. 
The  Norwegian  minerals  thorite  and  orangite  contain  a 
minimum  of  20  per  cent,  of  thoria,  and  their  price  is  about 
6s.  to  8.f.  per  kilo,  per  unit  of  thoria.  Monazite  is  now  the 
chief  source  of  thoria,  and,  being  found  in  large  quantities, 
it  has  caused  a  reduction  in  price  of  pure  ThOj  from 
240  dols.  to  about  36  dols.  per  lb.  A  few  months  ago  the 
consuls  of  the  United  States  were  directed  to  report  upon 
the  trade  in  monazite,  and  the  following  is  an  abstract  of 
their  reports. 

Monazite  is  a  phosphate  of  cerium  and  lanthanum,  con- 
taining small  quantities  of  didymium  and  thorium  ;  but  the 
thorium  is  the  valuable  constituent,  as  it  is  used  in  the 
manufacture  of  incandescent  mantles.  The  specific  gravity 
of  the  mineral  is  49  to  5-3,  and  it  varies  in  colour  from 
yellow  to  brownish-grey.     It  occurs  in  North  America  (in 


North    and    South   Carolina.  Quebec,   and   Connecticut), 

Brazil,  and  Russia.     In  North  America  the  largi 

ol  monoiitc  are  nicked  np  by  hand,  but  the  land  is  washed 

with    water,    as    in     the      treatment     of     auriferous     - 

\  ielding  a  product  containing  the  monazite  and  parti,  i. 
magnetite,  dun  int.,  garnets,  and  other  impurities,  \it.t 
drying,  the  magnetite  tl.ut  not  tin-  ilmenite)  is  removed 
with  magnets.  The  sand  then  contains  about  50  to  60  per 
cent,  of  monazit.'.  and  i-  -old  at  25  to  30  cents  per  II..  The 
pure  monazite  crystals  are  worth  50  to60  cents  per  lb. 
The  Brazilian  sand  is  found  at  Antigua.  Hahia,  Minas 
Qeraes,  Caravellas,  and  San  Pedro,  and  is  loaded  directlj 
into  the  ships,  the  cost  amounting  merely  to  that  of  the 
labour.  In  other  districts— at  the  diamond  mines  of  Bio 
Chico,  Villa  Bella,  Cuyaba,  ami  Goyaz— it  is  found  a« 
rounded  nodules  specked  with  orangite.  The  following 
table  shows  the  amount  of  rare  earths  in  average  sampl 
the  well-wash. -d  mineral: — 


Oxide  ot 
Thorium. 

Oxides  of 
the 

Cerium 
Group. 

Oxides  ol 
the 

>  it  Hum 
up. 

1-tn 

1-40 

0-28    0-80 

T2II 
240 
4-SO 

7'60 

50-2 

61 '0 

39— 6S-S 

33-0 

510 
53  0 
62-4 
(HI 

4-5 

North  and  South  Carolina  .. 
Kahia 

(i-l 
1-2 

32 
44 
51 

Villa  Bella 

The  price  of  monazite  in  the  first  shipments  from  Brazil, 
was  quoted  at  85/.  per  ton,  hut  last  winter  it  had  fallen  to 
15/.  per  ton.  Really  the  supply  now  exceeds  the  demand. 
Most  of  it  is  used  at  Vienna  in  manufacturing  incandescent 
mantles.— H.  IS. 

PATENTS. 

<  'yanogen  Compounds,  Impts.  in  Methods  of  Separating 
from  Gas  Liquor  or  other  Solutions.  H.  Bower,  Phila- 
delphia, I'.S.A.  Eng.  Pat.  361,  Jan.  6,  1896. 
Iron,  or  an  iron  salt,  is  added  to  ammoniacal  liquor  in 
sufficient  proportion  to  form  iron  salts  with  the  cyanogen 
compounds  present.  Lime  is  then'added,  and  the  ammonia 
is  distilled  off.  The  liquor,  now  containing  calcium  ferro- 
.  yanide  and  sulphocyanide,  is  treated  with  an  acid  solution 
of  a  copper  salt,  preferably  cuprous  chloride.  The  pre- 
cipitate, containing  copper  ferrocyanide  and  sulphocyanide, 
is  separated,  and  heated  in  an  autoclave  under  pressure 
with  iron  filings  or  reduced  iron,  when  iron  salts  are  formed 
with  separation  of  copper,  which  decomposes  the  sulpho- 
cyanide with  production  of  copper  sulphide  and  iron 
ferrocyanide,  the  latter  being  now  the  only  cyanogen 
compound  present.  From  the  iron  ferrocyanide,  alkali 
ferroeyanides  are  readily  obtained.  Reference  is  made  to 
the  inventor's  previous  Enr.  Pat.  8330,  1895  (this  Journal 
1896,  274).— E.  S. 

Incandescent  Gas  Lighting,  Impts.  iu   the  Manufacture  of 

Mantles  for.  W.  Mackean  and  The  Incandescent  Gas 
Light  Co..  Ltd.,  Westminster.  Eng.  Pat.  3681.  Feb.  18, 
1896. 

Mini i.ks are  to  be  made  by  mixing  oxide3  (either  hydrat-  .1 
or  anhydrous)  or  carbonates  of  suitable  metals  (eg.,  the 
rare  earths)  with  a  solution  of  an  ammoniacal  salt,  such  as 
the  acetate,  nitrate,  or  sulphate,  impregnating  a  fabric  with 
this  mixture,  drying  the  impregnated  fabric,  and  burning 
off  as  usual.— II.  B. 

Incandescence  Bodies  for  Illuminating  Purposes,  Impts.  in 
the  Manufacture  of.  YV.  Nicholls,  London.  Eng.  Pat. 
■4000,  Feb.  21,  1896. 

Mantles  are  to  be  made  by  impregnating  suitable  fabric  in 
the  usual  manner  with  a  solution  of  the  following  mixture 
of  salts  : — Zirconium  nitrate,  55  parts  ;  calcium  nitrate, 
45  parts;  yttrium  nitrate,  3  parts;  uranium  nitrate. 
0-5  part. — H.  B. 
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Incandescent  Lighting  villi  an  Intimate  Mixture  of  Gas 
and  Air,  Impts.  in.  L.  Penayr.mze,  N.uilly  France. 
Eng.  Pat.  1576.  Jan.  22,  1896. 
Km  rbjicb  is  made  to  Eng.  Pats.  22,615  of  1894, 
4491  of  1895,  7722  of  1895,  and  14,058  of  1895,  for 
methods  of  effectively  mixing  the  gas  and  air  before  com- 
bustion in  incandescent  gas  lighting.  (1)  When  the 
coal-gas  is  taken  at  the  service  pressure  and  the  air  at 
atmospheric  pressure,  the  mantle  having  the  usual  weight 
and  volume,  the  combustible  mixture  should  consist  of  1 
volume  ol  gas  and  3  to  5  volumes  of  air  ;  the  gases  should 
be  thoroughly  mixed,  and  should  have  a  velocity  of  1-5  to 
2  • .".  metres  per  second.  t2)  "  Good  mixture  can  be  obtained 
by  giving  the  gas  and  air  an  initial  pressure  higher  than 
that  in  the  service  pipes  and  the  atmosphere."  Under 
these  circumstances  the  aim  should  be  to  have  a  mixture 
containing  1  volume  of  gas  with  3  or  4  of  air,  an  intimate 
mixture,  and  a  velocity  of  6  to  12  metres  per  second.  (3) 
When  the  incandescent  bodies  are  not  mantles  of  woven 
filaments,  but  are  porous  masses,  relatively  thick,  such  as 
may  be  obtained  by  using  sponges,  pumice  stone,  or  retort 
carbon,  impregnated  with  the  usual  solutions  employed  in 
making  mantles  from  fabric,  the  quantity  of  combustible 
gas  and  the  velocity  of  the  mixture  have  both  to  be  greater, 
The  greater  the  mass  of  the  body  to  be  raised  to  incandescence, 
is,  relatively  to  its  volume. 

The  patentee  claims  "  For  incandescent  gas  lighting,  the 
method  of  effecting  an  intimate  mixture  of  air  and  gas  under 
the  combined  conditions  as  to  the  composition,  the  pressure, 
and  the  velocitv  of  the  mixture  herein-before  stated." 

— H.  B. 

Incandescence  Bodies  for  Illuminating  Purposes,  Impts.  in 
the  Manufacture  of.  W.  H.  Wheatley,  London.  From 
i.  Woernle,  Stuttgart.     Eng.  Pat.  1681,  Jan.  23,  1896. 

Mantles  are  to  be  made  in  the  usual  manner,  using  as 
impregnating  fluid  a  solution  of  one  of  the  following  mix- 
tures of  salts  :  — (1)  Thorium  nitrate,  12  parts;  erbium 
nitrate,  2-5  parts;  zirconium  nitrate,  9-0  parts;  mag- 
nesium nitrate,  1-25  parts.  (2)  Zirconium  nitrate,  12-25 
parts;  erbium  nitrate,  9'0  parts:  thorium  nitrate,  2-5 
parts  :  strontium  nitrate,  ]  '25  parts. — H.  B. 

Incandesci  nee  Bodies  for  Illuminating  Purposes,  Impts. 
in  the  Manufacture  of  \V.  H.  Wheatley,  London. 
From  C.  Schmid,  Brussels.  Eng.  Pat.  1682,  Jan.  23, 
1896. 

Mantles  are  to  be  made  in  the  usual  manner,  using  as 
impregnating  fluid  a  solution  of  one  of  the  following  mix- 
tures of  salts: — (1)  Magnesia,  1  parts  ;  zirconium  nitrate, 
85  parts ;  aluminium  nitrate,  4  parts ;  erbium  nitrate, 
4  parts ;  strontium  nitrate,  2  parts ;  didymium  nitrate, 
1  part.  (2)  Magnesia,  1*25  parts;  zirconium  nitrate, 
12'5  parts;  strontium  nitrate,  1*25  parts;  erbium  nitrate, 
10  parts  :  didymium  nitrate,  0-25  part. — H.  B. 

/      \ndi  went  Mantles.  Impts,  in.     P.  Stiens,  Clapham. 
Eng.  Pat.  1841,  Jan.  25,  1896. 

Magnesium  chloride  which  has  been  heated  to  a  high 
temperature  in  an  open  vessel  and  then  cooled,  is  ground 
and  mixed  with  2  to  3  per  cent,  of  powdered  burnt  chalk 
and  sufficient  gum  tragacanth  or  gelatin  to  form  a  paste 
with  water,  and  is  then  "  moulded  to  the  desired  shape." 
Or,  preferably,  the  mantle  is  made  in  the  usual  way  hv  im- 
pregnating a  fabric  with  a  solution  containing  one  part  of 
the  burnt  magnesium  chloride  in  two  parts  of  nitric  acid. 
In  either  case  the  "  mantle"  is  dried,  burnt,  and  then 
sprayed  with  a  solution  of  burnt  or  unburnt  magnesium 
chloride,  and  finally  exposed  to  a  high  temperature.  Thoria 
and  other  mantles  are  given  "greater  luminosity  and 
strength  "  by  the  addition  of  burnt  magnesium  chloride. 
The  patentee  disclaims  the  use  of  magnesium  chloride,  but 
makes  the  one  claim  :  "  the  employment,  in  the  manufacture 
of  iiicande-cent  mantle-,  of  magnesium  chloride  which  lias 
first  been  exposed  to  a  high  temperature,  substantially  as 
described." — II.  I!. 


Liquid     Fuel,    Impts.    in    Apparatus  for    Burning.     A. 
Quentin,  Brussels.     Eng.  Pat.  3560,  Feb.  17,  1896. 

This  consists  of  a  burner  in  which  is  comprised  a  chamber 
containing  a  suitable  finely  divided  materia!  (metallic  chips 
or  turnings,  &c),  through  which  the  hydrocarbon  passes, 
the  said  chamber  being  heated  through  its  leugth  by  the 
flame  from  a  nozzle,  at  which  is  burnt  the  vapour  so  pro- 
duced. 

The  arrangement  and   construction  of  a  battery  of  these 
burners  is  also  claimed. — A.  S. 

Combustible  Blocks    [Briquettes]    or  Cakes  from  Particles 

or   Dust   of  Waste    Coal,  Anthracite,   and   Lignite ;  A 

New   Process  for    makiiig.      E.   Junieau,  Pondicherry. 

Eng.  Pat.  23,07*6,  Dec.  2,  1895. 

An  agglutinative  paste  is  made  from  pulverised  tamarind 

seed  by  allowing  it  to   slightly  ferment,  and  then  boiling. 

This  paste  is  then  mixed  with  particles  of  coal,  anthracite, 

or  lignite,  in    the   proportion  of  about    10  per  cent.,  and 

finally  formed  into  blocks. — K.  B.  P. 

Treatment  of  Coke  so  as  to  render  it  suitable  for  Trans- 
port;  A  New  or   Improced  Method  or  Process  for  the. 
F.  A.   MacKinnon,  South  Kensington.     Eng.  Pat.  5916, 
March  17,  1896. 
Coke,  as  it  comes  from  the  retorts,  is  treated  with  a  spray 
of    hot   water   or   steam,    holding   in   solution    a   binding 
cemeutitious   material,   preferably    some    cheap    or  waste 
matter  containing   glue  or    gelatin.      The  treated  coke  is 
next  placed   in  moulds  and   subjected  to  pressure  to  form 
blocks  of  a  convenient  size  for  transport. — K.  S. 

Gas  Producers  :  Improced  Process  of  and  Apparatus  for 
Facilitating   the    Burning   of  poor  Coal  and  the   like, 
chiefly  applicable  for    Use   in.      L.   Pemelmans.     Eng. 
Pat.  17,130,  Aug.  1,  1896. 
The  claim  is  for  a  process  for  burning  fuel  which  settles, 
and  consists  in  withdrawing,  at  very  short  intervals  or  con- 
tinually, small  quantities  of  ashes,  and  introducing  air  from 
the  furnace  above  the  settled  ashes.      There  is  also  claimed 
the  arrangements  for  carrying  into   practice  the  process  in 
a  rotary  gas  producer,  a  rotary  annular  gas  producer,  and  in 
a  gas  producer  having  a  cylindrical  furnace  and  a  fixed 
casing. — A.  S. 

Gas   Producers,  Impts.    in    Safety   Devices  for.      A.  C. 

Humphreys  and  A.  G.  Glasgow,  Victoria  Street,  London  ; 

and  New  York.  Eng.  Pat.  23,904,  Oct.  27,  1896. 
Consists  in  providing  a  water-gas  apparatus  (having  air- 
blast  pipes  with  valves,  separate  take-off  pipes  for  products 
of  combustion  and  water-gas,  and  a  valve  for  opening  and 
closing  the  take-off  pipe  for  products  of  combustion),  with 
an  arrangement  for  absolutely  locking  one  or  more  valves 
against  movement  when  another  valve  or  valves  is  in  a 
determined  position. — R.  S. 

Producing  Gas  or  Vapour  from  Air  and  Liquid  Hydro- 
carbons, Improved   Process   and  Apparatus  for.     A.  I. 
van  Vriesland,   Amsterdam.     Eng.  Pat.   25,498,  Nov.  13, 
1896. 
The  process  consists   in  forcing  air,  at  a  suitable  pressure 
and  in  a  finely  divided  condition,  through  the  liquid  hydro- 
carbons or  through  fabrics  saturated  therewith,  and  leading 
off  the  mixture.     Two  forms  of  apparatus   are  shown,  each 
consisting  of  a  vessel  having  an  internal  chamber,  into  which 
the  air  is  forced  through  a  central  tube  ascending  into   it, 
and    from  which    the  air  escapes  through    perforations,  or 
through  a  fabric  partition   into   the   outer  chamber,  which 
contains   the    liquid    hydrocarbon.     The    combustible   gas 
escapes  through  an  outlet  at  the  top  of  the  apparatus. 

— R.  S. 

IIL-DESTRUCTIVE  DISTILLATION, 
TAB  PRODUCTS.  Etc. 

Cranium  Carbide.     H.  Moissan.     Hull,  Soc.  Chim.  1897, 

12—18. 

When    uranium   is   heated    in   the   electric  furnace   with 

excess   of  carbon,  a  definite  crystalline  carbide  is  formed 
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possessing  the  formula  I  ,U.;.  When  this  aabatanee  ia 
Mated  a  nil  oold  water,  it  evolves  about  ■  third  ol  itaj  oarbon 
in  the  form  of  a  mixture  of  gaaeoui  hydrocarbons  rich  in 
methane.  The  remainder  ia  found  in  the  form  of  a  mixture 
of  liquid  anil  solid  hydrocarbon!  and  bituminous  mailers. 
Probabh  this  decomposition  is  the  result  of  poljmeriaationG 
similar  to  those  observed  b>  Berthalot  in  lii—  reaearohea  on 
ih.  action  of  heat  on  hydrocarbons.  The  presence  of  the 
hydrogen  in  the  gaseous  mixture  may,  on  the  other  band, 
be  due  to  ■  secondary  action  of  a  bydrated  umnium  oxide, 
which  must  be  a  powerful  reducing  agent.  Pehgot  has 
ehown  that  anhydrous  uranium  protoxide  has  a  great 
avi.i  tygen,   and   thai    a    suboxide   exists    which 

deoomposea  water. 

The  reaction  .  f  uranium  carbide  and  water  is  interesting 
loaunH  I  means  of  preparing  a  whole  series  of  gaseous, 

liquid,  ami  solid  organic  Bubetaucea  by  the  action  ..f  cold 
water  on  n  metallic  carbide. — T.  E. 

Mineral  Oil*.  Ih  sulphurising.     W.  llciurici.      Zeits.  I. 
imgew.  Cham.  1897,  8. 

Hhobxkb  (this  Journal,  1896,  >n  baa  stated  that  treat- 
ment with  aluminium  chloride  removes  all  unsaturated 
hydrocarbons  and  sulphur  compounds  from  mineral  oils. 
The  author  investigates  the  applicability  of  this  process  to 
the  lignite  tar  oils  of  Saxon  Tnuringia.  A  well-dried  oil  con- 
taining 1  •  2  per  cent,  of  sulphur  was  treated  with  5  per  cent. 
of  Aid)  for  J  I  hours  ;  after  separating  the  resinous  matter 
formed,  and  washing  free  from  acid  and  distilling,  an 
illuminating  oil  was  obtained  containing  0*87  per  cent,  of 
sulphur.  By  employing  10  per  cent,  of  AIC1,  and  continuing 
the  treatment  for  130  hours,  the  percentage  of  sulphur  was 
reduced  to  0*058,  and  by  repeating  the  treatment  it  was 
possible  to  bring  this  down  to  0-0085.  According  to 
I  lousier,  lubricating  oils  are  obtained  as  a  by-product ;  the 
author  finds,  however,  that  these  heavy  oils  contain  about  1  ■ .'! 
per  cent,  of  sulphur  and  have  a  viscosity  of  only  45  :it  20  , 
measured  by  Kugler's  viscosimeter.  By  distilling  the  resins 
which  are  formed,  with  steam,  small  quantities  of  an  oil 
of  disagreeable  odour,  and  containing  4-4  per  ceut.  Of 
sulphur,  were  obtained  ;  this  oil  was  free  from  thiophene. 
It  is  to  be  noticed  further  that  'he  oils  maybe  desulphurised 
quite  as  efficiently  and  as  cheaply  by  treating  them  with 
large  quantities  of  strong  sulphuric  acid  (66  B.).  Thus, 
■'  Solar  "  oil  treated  with — 

S  per  cent,  of  Acid  rave  an  oil  containing  O'T'.'o  per  cent,  S. 


U 

15 

85 

50 

100 

MO 

400 


0-629 

0  241 
0-135 

o-ioo 

0-063 
0-046 
0-0074 


Acid  of  40  or  50'  B.  had  little  desulphurising  action, 
wbile  fuming  acid  (JO  per  cent.  SI  >,,)  gave  no  better  results 
than  acid  of  66'  B.  The  temperature  at  which  the  treat- 
ment took  place  was  also  found  to  be  of  little  moment. 

— T.  E. 

Thiophent  :  Removal  from  Benzol  by  Means  of  Aluminium 

Chloride.     F.    lleuslcr.     Zeits.   f.  angew.   Chein.    1896, 

11,  750. 
Bknzol  (120  c.c.)  which  had  been  purified  commercially  bv 
means  of  sulphuric  acid  and  contained  much  thiophene, 
was  heated  to  boiling  in  a  reflux  apparatus  with  aluminium 
chloride  V5S  grms.)  and  distilled,  moisture  being  excluded. 
The  distillate,  after  being  washed  with  caustic  soda  and 
dried  with  calcium  chloride,  was  found  to  be  free  from 
thiophene.  This  is  iu  accordance  with  the  results  of  Haller 
and  Michel  (this  Journal,  1896,  706). 

In  his  earlier  experiments  (ibid.  584),  in  which  the 
benzol,  after  treatment  with  aluminium  chloride,  was  steam- 
distilled,  or  the  decanted  product  distilled,  the  author  failed 
to  remove  all  the  thiophene.  It  seems  probable  that  at  the 
low  temperature  of  the  reaction,  only  a  portion  of  the  thio- 
phene is  converted  into  an  insoluble  resin,  the  rest  tormina- 
an  intermediate  product  which  is  soluble  in  benzol,  and 
which  regenerates  thiophene  in  presence  of  water.     In  the 


ea f  xylol,  the  intermediate  product  won]-; 

at  the  high  temperature  of  thereacti so  that  thi 

product  may  be  mated  with  water  without  i 
thioxene,— N.  II.  J.  .'.!. 

VTarBaie*.     F.B.  Ahrena,    Ber.  1896, 29    198 

I  in  author  has  isolated  a  new  lutidine  and  collidine  from 

coal    tar.  which  he  found   to    boil   at    163'S  —  i . ,  i  ■ ;,     .,,,,( 
165  -  I 'is   reap  i  lively.— D.  B. 

Iron  Carbide,  A  Pure.    K.U.Campbell.    Amer.  Chem    J 
1896,  18,  836. 

Si  i  under  \\,  page  145. 

IV.-COLOURING  MATTERS  AND  DYES. 

Dyestuffs.  An  Allimpl  !n  classify  Organic. 

S.  de  Kostanecki.     J.  Soc.  Dyers  and  Colounsts,  1897,  27. 

I'm    organic  colouring  matters  are  characterised  accord;n_- 
to   their   formul.e   by  the   presence  of  chromophors,  which 
all  contain  double  bonds.     By  arranging  them  according  to 
the  nature  and  the  number  of  these  chromophors,  the  aul 
arrives  at  the  following  classification  :  — 

A.  Dyestuffs  containing  a  Single  Chromophor. 
C':C.        Dibiphenylene-ethenc. 
C:0.        Oxyketones,  oxycoumarins,  oxyflarones,  nxy- 

xanthones. 
C:X.        Auramine,  thioflavine,  quinoline  vellow 

•° 

Sf  N'itro-colouring  matters. 

\) 

X  :  X.      Azo  colours. 
N :  X :G.    Azoxy  colours. 

B.  Dyesluffs  containing  Serein!  Chromophors. 

(a.)  Streptostatic  Chromophors  {Ketone  Ti/pe). 

I '  :  C  "I     Unsaturated  oxyketones,  indogeuides,  oxviado- 
C  :  CJ        genides.  indigo. 

C  •  Ol 

q  '.  (j  f    < 'xydiketoues,  oxydixauthones. 

i      N 

q  "  ™  >■    Hydrazone  dyestuffs. 

N  .'  ^j  >■    Disazo  dyestuffs. 

(6.)  Cydostatic  Chromophors  (Quinone  Type). 


C:C 


0:O 


C:  X 


rAurins    -\ 

C:0...-jB2nzeiDs    .   Oxyquinones. 

(.Pbthalems  ) 

(-Basic  colouring  mat-  \  Indauime-. 

q.jj       i    tersortlietriphenyl.    f    Indophenols.     \  Azines. 

/    methane  group ,  j  Xitrosophenols.  1  Saframnes. 

UVronines    )  (.Inuulines. 

1     -N  : <-' Eesazurine. 


(c.)  Streptostatic  and  Cyclostatic  Chromophors. 
This   group    comprises    several    complicated    colouring 
matters,  such  as  Alizarin  Blue,  Styrogallol,  .tc. I.S. 

Colour  Bases  of  the  Triphenylmelhane  Series,  Constitution 

of.  H.  Weil.  Ber.  29,  267  7—. 
In  contradiction  of  the  statement  of  v.  Geonrievies  (Monatsh. 
(hem.  17,  10),  the  author  observes  that  the  red  precipitate 
obtained  by  the  addition  of  the  calculated  amount  of  soda- 
lye  to  a  concentrated  magenta  solution  is  not  a  coloured 
base,  but  under  all  circumstances  a  mixture  of  rosaniline 
with  its  hydrochloride,  the  latter  preponderating,  the  more 
concentrated  the  cold  magenta  solution  employed,  and  the 
smaller  the  excess  of  9  da  lye.  The  presence  of  magenta 
is  easily  proved  by  the  fact  that  the  precipitate,  washed  free 
from  inorganic   salts,  begins   to  dissolve  in  water  with  the 
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characteristic  colour,  and  contains  chlorine  (see  this 
Journal  1896,  535).  The  author,  moreover,  points  out  that 
no  conclusion  can  legitimately  be  .Irawn  as  to  the  constitu- 
tion of  the  "  red  cosaniline  base  "  from  that  of  the  "  imid- 

oxide  base."  which  is  certainly  different,  andean  he  obtained 
lrom  it  by  washing  with  hot  water.  As  already  stated 
(he.  oi'M, owing  to  the  little  solubility  of  magenta  in  sait 
solutions,  the  alkali  partly  -alts  out  some  of  the  magenta, 
together  with  tin  rosaniline  base.  The  following  experi- 
ment supports  the  statement  a-  regards  the  stability  of 
magenta  towards  alkalis.  If  carbonic  anhydride  be  passed 
into  water  warmed  to  50° — 60'  C.,  in  which  rosaniline  base 
is  suspended,  a  solution  is  obtained  containing  rosaniline 
carbonate,  which  is  neutral  to  litmus.  On  the  addition  of 
-alt,  rosaniline  hydrochloride  is  precipitated  and  the  colour- 
less solution  then  contains  sodium  carbonate,  and  reacts 
strongly  alkaline. — T.  A.  L. 

Parabenzoyllriphenylmethane  and  its  Derivatives. 
P.  Bourcet.     Bull.  Soc.  Chini.  189",  81—85. 

Pariibt  n zoyltrinit rot ri phenyl methane — - 

C6H5CO  .C'6H3S02.  CH(C6H, .  NO.,)., 
is  prepared  by  adding  dry  finely  powdered  parabenzoyltri- 
phenylmethane  to  a  large  excess  of  fuming  nitric  acid  at  0°. 
Aft.  r  three  hours  the  liquid  is  warmed  gently,  and  finally 
poured  into  excess  of  cold  water.  The  nitro  derivative 
thus  obtained  is  purified  by  precipitating  its  solution  in 
acetic  acid  with  water,  or  may  be  crystallised  by  spon- 
taneous evaporation  of  its  solution  in  nitric  acid.  Fused 
with  caustic  potash,  it  yields  benzoic  acid,  confirming  the 
above  formula.     It  softens  at  70°  and  melts  at  74° — 75  . 

The  corresponding  carbinol  is  obtained  by  oxidation  with 
chromic  acid  in  acetic  acid  solation.  The  carbinol  is 
colourless,  but  becomes  bright  red  when  exposed  to  light ; 
it  softens  at  85°  and  melts  at  88". 

By  reducing  the  acetic  acid  solution  of  the  carbinol  with 
the  theoretical  quantity  of  zinc  dust  and  precipitating  with 
water,  a  green  powder  is  obtained,  the  greater  part  of  which, 
is  the  acetate  of  parabenzoylpararosaniline — 

.O.COCH., 
C0HiCO.CcH3XH.,.C<; 

VCeHAH,), 

This  is  not  pure,  because  the  hydroxy!  group  of  the 
carbinol  is  reduced  to  some  extent.  The  acetate  of  para- 
benzcyl  pararosaniline  dyes  silk,  wool,  and  cotton  without 
a  mordant ;  the  colour  produced  is  a  pale  green,  which  is  not 
very  fresh,  but  is  fast  to  water,  soap,  and  light. 

When  excess  of  zinc  dust  is  employed  iu  reducing  the 
nitrated  carbinol,  the  solution  loses  its  red  colour  after  a 
time,  becoming  pale  yellow  :  it  then  contains  the  leuco-base 
CjH^CO.CcHjNHoCHfQH.NH;).,,  which  may  be  crystal- 
lised from  alcohol  in  greyish  crystals.  The  last  two  com- 
pounds decompose  without  melting. — T.  E. 

Methyl  Iodide  nn  Aqueous  Solutions  of  Crystal  Violet, 
Malachite  Green,  and  Methylene  Slue,  Aetion  of. 
Hydrolysis  of  these  Colouring  Matters.  A.  Rosenstiehl. 
Bull.  Soc.  Chim.  (3),  15,  1299—1313. 

Tnr.  alcoholised  di-  and  triamine  derivatives  of  triphenyl- 
earbinol  combine  directly  with  methyl  iodide  in  the  cold, 
even  in  presence  of  much  water,  forming  iodammonium 
derivative-,  which  can  be  titrated  alkalimetrically  after 
hydroxylation.  The  presence  of  acids  retards  the  change, 
but  does  not  prevent  it,  so  that  aqueous  solutions  of  the 
magentas  corresponding  to  the  earbinols  behave  like  the 
latter.  The  colouring  matters  above  named,  on  solution  in 
water,  become  partially  hydrolysed  into  free  acid  and  free 
base,  which  latter  combines  with  the  methyl  iodide.  This 
partial  hydrolysis  causes  an  increase  in  the  electric  conduc- 
tivity of  the  solution. — G.  II.  B. 

Safranines,  Constitution  of.     E.  Xietzki.     Ber.  29, 
2771—2773. 

KkHitMANN'-dis.  r.very  of  pbenylphenazoniiini  (this  Journal, 
1896,  802)  having  at  length  definitely  settled  the  question 
as  to  the  safranine  formula,  the  author  again  refers  to  his 
position  in   the   matter,  pointing  out  that  a  condensation 


(_e.g.  in  safranone)  between  the  ammonium  group  and  a 
hydroxy!  group  is  in  reality  only  an  inner  salt  formation, 
which  frequently  occurs  between  acid  and  basic  groups, 
even  between  mcta  substituents,  as,  for  instance,  in  ;n-diazo- 
benzene  sulphouic  acid  and  in  w-diazobenzoic  acid.  That 
aposafranine  can  be  diazotised  has  been  shown  meanwhile 
by  Kehrmann.  The  strong  basicity  of  the  safranines,  which 
the  author  has  always  considered  a  strong  argument  in 
favour  of  the  azonium  formula,  is  also  borne  out  by  Fischer's 
discovery  that  the  hydrochloride  of  acetyl-aposafranim- 
gives  a  carbonate  with  dilute  sodium  carbonate  solution,  for 
only  relatively  strong  bases  form  stable  carbonates.  In  the 
light  of  our  present  knowledge,  only  two  views  are  tenable 
as  regards  the  anhydrous  safranine  liases  :  either  a  conden- 
sation takes  place  (Xietzki),  or  there  is  a  molecular  change 
into  the  tautomeric  p-quinone  formula  (Kehrmann).  The 
latter  appears  improbable,  since  the  shade  of  the  safranine 
colouring  matters  is  but  little  altered  by  alkalis,  although  in 
the  less  basic  members  of  the  series — for  instance,  aeetyl- 
safranine,  which  changes  from  yellow  to  violet — such  a 
transformation  may  take  place.  In  conclusion  the  author 
points  out  that  Jaubert's  analyses  (usually  nitrogen  deter- 
minations) are  not  sufficiently  in  accord  with  theory  to  be 
accepted  in  support  of  this  investigator's  views  and  nomen- 
clature proposals. — T.  A.  L. 

The  Isorosindulines.     O.  Fischer  and  E.  Hepp.     Ber.  29, 
2752—2760. 

The  name  isorosinduline  has  been  given  (Annalen,  272, 
306;  this  Journal,  1893,  669)  to  substances  isomeric  with 
the  rosindulines,  differing  from  these  latter  in  containing  the 
substituents  (:XH,  :  O,  :  XC6Hr,)  in  the  benzene  nucleus, 
whilst  the  rosindulines  are  substituted  in  the  naphthalene 
ring— 

/\-N_ 


\/ 


-N_  /\/\ 


NH 

Rosinduline. 


/\ 


HX 


Isorosinduline. 


Kehrmann,  however  (Aunalen,  290,  247 ;  this  Journal. 
1896,  536),  applies  the  name  to  another  isomeride  of  rosin- 
duline of  the  type — 


n 


\/\ 


CtH5     OH 
\/ 


/\ 


H..N. 


\/ 


X  — 


\/ 


for  which  the  authors  propose  the  name  pseudorosiuduline- 
In  view  of  the  relation  between  aposafranine  and  the 
simplest  induliue,  it  follows  that  the  compound  obtained  by 
Xietzki  and  Otto  (Ber.  21,  1600)  from  quinone  dichlorodi- 
imide  and  phenyl/8-naphthylamine  must  be  an  isorosinduline. 
The  present  investigation  was  undertaken  in  order  to  deter- 
mine in  what  respects  this  dyestuff  is  similar  to  aposafranine, 
and  more  especially  as  regards  the  indone,  and  also  to  study 
the  action  of  bases  such  as  aniline,  p-  and  o-pheuylene 
diamine,  the  action  of  alcoholic  potash  and  of  nitrous  acid. 
When  isorosinduline  is  treated  with  nitrous  acid  in  presence 
of  strong  sulphuric  acid,  it  is  converted  into  a  diazo  com- 
pound, which,  on  decomposition  with  alcohol,  yields,  to  all 
appearances,  the  same  azonium  compound  as  rosinduline 
when  treated  in  a  similar  manner  (Kehrmann,  Ber.  29, 
1316).     The  azonium   compound  from    isorosinduline   i* 
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converted  by  the  action  of  ammonia  into  rosinduline,  bo 
thut  the  oonvi  rsion  of  the  one  iaomeride  into  the  other  can 
In  this  waj  be  effected.  Tsorotinduline  prepared  according 
to  Nietski  and  t)tto  (Joe.  cit.),  »as  purified  l>y  direct 
conversion  into  the  well  -  crystallised  nitrate  bj  add 
potassium  nitrate  t"  t lie  alcoholic  solution  of  the  melt, 
diluted  with  water.  Alcoholic  solutions  of  the  -:ilt-  show  a 
hunt  brownish  fluorescence!  and  thej  are  decomposed  b) 
alkaline  carbonates.  The  isorosinduline  base  is  very  un- 
stable, to  oanstic  alkalis  and  tuns  dirty  bluish-violet.  The 
Bark  bluish  violel  sparingly  soluble  product  gives  blue  salts 
with  acids,  and  eannol  be  reconverted  into  isorosinduline. 
Much  more  stable  to  alkalis  is  phenylisorosinduline — 


I     UN. 


N 


v-?- 


/ 


(■  II 


./ 


obtained  by  condensing,  in  presence  of  hydrochloric  acid, 
uitrosodiphenylamine  (:f  uiol.)  with  phenyl-/3-naphthyl- 
amine  (S  mol.J  in  an  alcoholic  solution.  The  nitrate  crystal- 
lises well  from  50  per  cent,  alcohol  -.  tin-  base  dissolves  with 
a  bine  colour  in  alcohol,  benzene,  or  ether,  and  crystallises 
Prom  beniene-petrolenm  ether.  On  beating  with  a  mixture 
of  acetic  and  hydrochloric  acids  to  about  23S  < '.  for  10 
hours,  isvrosinttom-  is  obtained,  but  it  can  be  produced 
much  more  Basil]  bj  condensing  nitrosophenol  with  phenyl- 
fl-naphthylamine.  The  substance  is  o  rerj  «eal.  lias,-,  and 
after  crystallisation  from  alcohol,  melts  at  •J245  C.  The 
solutions  of  the  salt-  are  yellow.  When  heated  with 
alcoholic  potash,  isorosindonr  i-  converted  into  oxyisorosin- 
done — 


aafranone  is  into  oxyaposafranone  (Ber.  28,  2'J87).  On 
heating  with  caustic  potash  and  methyl  iodide  in  methyl 
alcoholie  solution,  it  is  converted  into  mcthoxyisorosindoiie, 
which  crystallises  from  alcohol  in  greenish  needles,  melting 
at  -7  1  C.  This  substance  dissolves  in  concentrated  sulphuric 
acid  with  a  bluish-violet  colour,  which  turns  brownish-red 
on  dilution.  By  the  action  of  aniline  and  aniline  hydro- 
chloride on  isorosinduline  in  a  concentrated  alcoholic  solution, 
aniHdo-isorosindtiline  (melting  point  152  I'.)  is  obtained, 
but  the  mode  of  conversion  is  not  yet  fulh  investigated. 

The  authors  have  further  prepared  ms-ethylisorosiuduline 
from  qoinonedichlorodi-imide  and  ethyl-B-naphthylamine, 
and  also  the  corresponding  rosindone  from  nitrosophenol 
and  ethyl  6-napbthylamine  hydrochloride.  The  base, which 
melts  at  178  C,  dissolves  in  concentrated  sulphuric  acid 
with  a  reddish-violet  colour,  which,  on  dilution,  passes 
through  brownish-yellow  to  light  yellow. 

It  would  appear  that  the  same  phenylnaphthophenazo- 


ilium  chloride — 


/N\ 


CI 


/>"\ 


C6H6 


■-*.  Colouring  matters  whioh  are  capable  of  existing  in 

two  forms,  namely,  with  a  eentral  ring  like  thai  of  phenatinc, 

and  in    a   arjinOl 1    form       The    eiirhodiues  and   euih.. 

belong   to  this  class.    Although  the  formerof  these  bave 

not  yet  hern  -liowu  to  exist  in  the  ipiinolioid  form,  still 

probable  that  they  do  so,  since  the  analogously  constituted 

eurhodoll  BO  Pxist,  yielding,  as   they    do,  with  methyl  iodide 

two  monomethyl  dern  stives. 

:t  Colouring  matters  which  exist  in  two  ipiiuonoiil 
tonus.  This  group  comprises  the Safranines,  Magdala  Bed, 
Maim  in.',  and  the  ftosindulines. 

t.  QuinonoVd  colouring  matters  which  have  one  form 
alone — the  indnlines. 

Safranines  and  indnlines  differ  in  the  colours  of  their  bases 
and  salts,  thus  :  — 


is  obtained  both  from  rosinduline  and  isorosinduline  by 
means  of  the  diazo  reaction,  and  further  investigation  will 
show  whether  the  isorosindulines  alkylated  in  the  aziue 
ring,  behave  similarly. — T.  A.  L. 

Quinouc-iittiile   Dyestuffs,    Configuration  of.     \V.   Vaubel. 

J.  fur  prakt.  Chem.  1896,  292—304. 
The  quinone-imide  colouring  matters  may  be  arranged  in 
two  groups,  one  of  which  comprises  such  of  them  as  do  not 
contain  aziue  rings— for  example,  the  indamines  and  indo- 
phenols — and  the  other,  the  aziues,  that  i-.  the  eurhodiues, 
oxazimes,  thiamines,  safranines.  aud  indnlines. 

The  second  group  may  be   subdivided  into  the  following 
classes  :  — 

1.  Compounds  of  which  one  form  only  is  possible ;  for 
example,  phenazine. 


in*  s. 

Red 

in  i  Bolutii 
II  SO«     . 

Blue. 

Green. 

Indulines. 

Phenylindulines. 

/ines. 

Brown-yellow. 
Violet. 
Blue. 

it.,i 

,,       concentrated 
tion« 

Ill   1  B0lu- 

Blue. 
Green. 

The  fundamental  difference  in  constitution  between  the 
two  elasses  of  colouring  matters  lies  in  the  different  valencies 
of  the  nitrogen  atoms  in  the  azine  rings,  as  is  seen  in  the 
formula 


Q.H.N= 


n 


1I.X.C1 


N 

/vv\ 


HN= 


X 

Indnlines. 


H.N.Cl 
CCH5 

Sufraniues. 


-xir 


5.  Oxazime,  oxazone,  thiazime.  and  thiazone  colouring 
matters,  which  may  he  regarded  as  derived  from  indnlines 
and  indones  by  the  substitution  of  oxygen  and  sulphur  for 
the  inactive  meso-phenylimido  groups.— E.  B. 

Quinone-imide    Dyestuffs,    Bromination  of.     W.    Vaubel. 

J.  fur  prakt.  Chem.  1896,  289 — 291. 
Phenosafranine  is  powerfully  acted  upon  by  bromine,  appa- 
rently with  the  production  of  a  tetrabromo  derivative, 
although  the  end  of  the  reaction  is  difficult  to  perceive,  owing 
to  the  intense  red  colour  of  the  solution.  It  is  probable 
that  the  bromine  atoms  take  up  the  free  positions  ortho  to 
the  amido-  and  imido  groups. 

Indazine  and  bromine  react  slowly,  the  monohromo 
compound  separating  out  from  the  solution. 

Rosinduline  also  absorbs  one  atom  of  bromine,  the  com- 
pletion of  the  reaction  being  in  this  case  easily  observed. 

Rosinduline  disulphonic  acid  reacts  energeticallv  with 
bromine.  It  was  not  determined  how  much  of  the  latter 
was  absorbed,  or  whether  sulphuric  acid  was  liberated. 

Rosindone  behaves  similarly  to  the  last  compound.  The 
product  is  precipitated  in  red  flocks. 

MeldohCs  Blue  is  likewise  precipitated,  but  the  termina- 
tion of  the  reaction  is  seen  with  difficulty. 

Uethylene  Blue  reacts  with  two  atoms  of  bromine,  the 
monohromo  derivative  depositing  as  a  tarry  red  mass  and 
the  course  of  the  reaction  being  easily  followed. 

Resorufin  and  retazurin  give  tetrabromo  derivative-. 
The  bromination  of  the  former  proceeds  according  to  the 
equations  — 

N 


O  =  CSH: 


\ 


C6H3.OH  +  8Br: 
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/N(Bt)N 

\    0   / 


0„Hl!i:oii  +  (2HBr  +  2Br) 


,N(BrV 
HO.C6H.Br<  ^>C6HBr2.OH  = 

\     O    ' 


(i  =  C, II  l-i 


"\ 


«"-  \0/ 


C,HBr,.OH(+  HBr), 


farther  action  in  the  same  way  giving  finally — 
0  =  C.HBr.tf       >  C6HBr...OH. 

No' 


— E.  B. 


Pyroniu,  Dyestuffs,  Constitution  of.     J.  BiehriDger. 
J.  fur  prakt.  Chem.  1896,  217—258. 
The  pyronines  have  the  general  formula — 
,C«H3-NR', 


KC 


>0 
>CSH3=NR'2CI, 


in  which  It'  represents  an  alkyl  group,  and  E  an  alkyl, 
phenyl,  or  other  group,  or  hydrogen. 

They  are  obtained  by  condensing  together  aldehydes  and 
wi-nvdVoxvdialkvlanilincs  and  oxidising  the  resulting  com- 
pounds (Eng.  Pats.  13,217  of  18S9  and  18,600  of  1891  ;  this 
Journal,  1890,  934,  and  1892,  S08).  Only  the  compounds 
obtained  from  formaldehyde  are  at  present  manufactured. 
These  appear  in  commerce  under  the  names  and  shade 
marks  Pyronine  G  (prepared  from  dimethyl-»(-amido- 
phenol),  Pyronine  B  (from  diethyl-m-amidophenel),  and 
Pyronines  6  and  G(  >,  and  are  powders  of  a  dark  red  colour 
with  a  green  surface-lustre.  Their  aqueous  solutions  have 
a  red  colour  and  yellow  fluorescence. 

The  constitution  of  the  class  is  established  by  the 
formation  of  Pyronine  G  in  the  following  way: — Dimethyl- 
m-phenylenediamine  (2  inols.)  wheu  treated  in  alcoholic 
solution  -with  hydrochloric  acid  Q  mol.)  and  formaldehyde 
(1  mol.),  gives  tetramethvltetramidodiphenyliuethane  (m.p. 
139° — 141),  identical  with  the  compound  formed  by- 
nitrating  tetramethyl-p-diamidodiphenylmethane,  according 
to  the  method  patented  by  Gerber  and  Co.  (in  sulphuric 
acid  solution  at  0°;  Ger.  Pat.  60,505),  and  reducing  the 
dinitro  compound.     It  has,  therefore,  the  constitution — 

N(CHj)3:NH2:CHs  =  4:2:1;  4:6:1, 
which   is   continued  by   its  conversion,  when  heated  with 
fuming  hydrochloric  acid,  into  an  acridine  derivative — 

CH 


rA-n 


N(CH3), 


N(CHj)s 


a  compound  (m.p.  181° — 182°)  dissolving  in  wafer  with  an 
orange-yellow  colour,  in  aqueous  acids  with  a  red  colour, 
and  in  concentrated  sulphuric  acid  with  a  yellow  colour 
and  the  blue-green  fluorescence  characteristic  of  acridine 
compounds.  This  is  presumably  the  colouring  matter  known 
as  Acridine  orange  (Ger.  Pat  59,179;  this  Journal,  1891, 
537),  the  tetramethyltetramidodiphenylmethane  requisite  for 
the  production  of  which  i  obtained  by  the  condensation  of 
m-amidodimethylaniline  and  formaldehyde. 

The  tetramethyltetramidodiphenylmethane  obtained  by 
either  of  the  foregoing  methods,  gives  by  Ihe  diazo  reaction 
the  dihydroxy  huco  base  of  Pyronine  G. 

Benzaldehyde  condenses  with  dimethyl-m-amidopheuol, 
yielding  tetramt  thyldiamidodihydrox\  tripbenylmethane 
(Ger.  Pat.  62,574  ).  which,  when  oxidised,  iMes  the  elements 
of  water  and  forms  an  Oxy-malachite-green  Pyronine,  a 
pink  colouring  matter  formerly  prepared  from  dimethyl-m- 
amidophenol  and  benzotrichloride  (Her.  22,  3001),  and 
named  Rosamine.  The  dihydroxy  leuco  compound  of 
this,  after  being  benzoylated,  gives  on  oxidation,  a  "reen 
dyestufif,  which  is  easily  saponified  and  condensed  into  the 
Pyronine. 


When  oxidised  iu  alkaline  solution,  the  Pyronines  yield 
xanthone  derivatives  ;  thus,  Pyronine  G  gives  tetramethyl- 
diamidoxanthone — 

>C6H3— N(CH3)S 
CO<  >0 


\ 


C6H3— K(CH;<); 


a  compound  crystallising  from  alcohol  in  yellow  prisms, 
which  lose  alcohol  of  crystallisation  at  130°  and  melt  at 
240° — 242 '.  It  dissolves  readily  in  alcohol,  acetone, 
chloroform,  carbon  bisulphide,  and  xylene,  less  readily  in 
benzene,  and  with  difficulty  in  ether  and  petroleum  spirit. 
Its  acetone,  chloroform,  alcohol,  and  concentrated  sulphuric 
acid  solutions  display  a  blue  fluorescence,  its  aqueous  acid 
solutions  a  fine  green  fluorescence  and  yellow  colour;  the 
concentrated  acid  solutions  stain  the  skin  yellow.  On 
reduction  and  subsequent  oxidation  in  acid  solution,  the 
xanthones  are  reconverted  into  the  corresponding  Pvronines. 

— E.  B. 

Thiobenzophenone.    L.  Gattermanu  and  H.  Schulze. 
Ber.  29,  2944—2945. 

In  a  previous  paper  (Ber.  28,  2869),  the  authors  ha\ . 
described  the  preparation  of  thiobenzophenone  by  heating 
benzophenone  with  phosphorus  pentasulphide  in  benzene. 
The  product  obtained,  however,  always  contained  more  or 
less  benzophenone,  and  purification, owing  to  the  instability 
of  the  thio-compound,  was  not  possible.  Accordiug  to  the 
present  paper,  the  pure  product  can  be  obtained  by  the 
action  of  alcoholic  potassium  sulphide  on  benzophenone 
chloride.  This  latter  is  prepared  by  heating  12  grins,  of 
benzophenone  and  20  grins,  of  phosphorus  pentachloride 
under  an  inverted  condenser  in  an  oil-bath  to  about  230°  C., 
and  subsequently  fractionating  in  a  vacuum,  when  the 
ketone  chloride  distils  at  193°  C.  tinder  a  pressure  of 
30  mm.  Tor  the  preparation  of  the  thiobenzophenone,. 
1  grm.  is  mixed  with  4"5  c.c.  of  alcoholic  potassium  sul- 
phide solution  (1  c.c.  contains  0-1124  potassium  sulphide). 
The  mixture  heats  spontaneously,  turns  blue,  and  potassium 
chloride  is  precipitated.  After  cooling,  water  is  added,  the 
thioketone  is  extracted  with  ether  and  distilled  under  a 
pressure  of  14  mm.,  when  it  passes  over  at  174°  C.  as  a 
dark  blue  oil,  solidifying  to  blue  needles.  It  melts  at  a 
lower  temperature  than  benzophenone,  and  can  only  he 
preserved  in  an  atmosphere  of  carbonic  acid  in  the  dark. 
( )n  warming  with  alcoholic  potash  it  is  quickly  converted 
into  benzophenone.  The  same  change  takes  place  gradually 
when  exposed  to  the  air.  With  hydroxylamine  it  yields- 
benzophenone  oxinie,  and  on  heating  with  finely  divided 
copper,  it  gives  quantitatively  tetraphenylethvlene. 

'  —  T.  A.  L. 

Naphthacetol  (p-Acetaniido-a-Naphthol).     O.  N.  Witt 
and  J.  Dedichen.     Ber.  29,  2945—2954. 

The  azo  dyestuffs  from  a-  and  /3-naphthol  possess  very 
different  properties,  for  whilst  3-naphthol  yields  compounds 
in  which  the  azo  group  enters  ortho  to  the  hydroxy], 
o-naphthol  can  give  two  series  of  azo  dyestuffs,  according 
to  whether  the  azo  group  enters  para  or  ortho  to  the 
hydroxy!.  The  former  most  frequently  takes  place,  and  the 
resulting  dyestuffs  usually  possess  such  strongly  marked 
phenolic  and  basic  properties,  giving  salts  not  only  with 
metallic  oxides  but  also  with  acids,  I  hat,  technically,  they 
are  of  little  value,  owing  to  the  fact  that  the  formation  and 
decomposition  of  these  salt9  is  accompanied  by  a  change 
in  shade.  The  case  is,  however,  otherwise  with  those 
derivatives  of  a-naphthol  in  which  the  azo  group  enters 
ortho  to  the  hydroxyl.  The  dyestuffs  having  this  consti- 
tution possess  a  brightness  and  stability  superior  even  to 
that  of  the  /3-uaphthol  derivatives,  and,  moreover,  they  an- 
bluer  in  shade,  which  renders  them  still  more  valuable. 
These  ortho  derivatives  are,  however,  as  a  general  rule,  only 
formed  directly  when  the  para  position  is  occupied — such 
as  is  the  case,  for  instance,  with  a-naphthol-p-sulphonic 
acid.  With  the  object  of  obtaining  non-sulphonafed  ortho 
derivatives,  the  authors  have  prepared  the  acetyl  compound 
of  p-amido-a-naphthol  and  describe  some  of  its  reactions. 
The  compound  is  obtained  by  mixing  100  grms.  of  dry 
p-amidonaphthol  hydrochloride  with  50  grms.  of  fused 
sodium  acetate,  and  adding  a  mixture  of  50  grms.  of  acetic 
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anhydride  and  100  grms.  of  gl;ici:ii  acetic  aoid.    The  melt 

imcs   warm    and    solidifies   to    a   crystalline    mas 
naphthacetol  (1.4-hydrosyacetnaphthalide).     After  distil- 
ling ntT  a  part  of  the  acetic  acid,  the  pri  ished  v.  ith 
iraterand  re-crystallised,  from  alcohol,  when  il   forms  thin 
white  needles,  melting  at   187   C,  soluble  in  the  ordi 

nis.     Ii  i-  easily  soluble  in  caustic  alkalis  and  also 
lives  in  sodium   carbonate   solution   and  in  ammo 
The  shades  obtai  led  bj  combining  it  with  diazo  compounds 
arc  similar  to  those  of  0  naphthol,  and   by   impregnating 

in  cloth   with   its  solution  in  sodium  carbonate,  vai 
shades   can   be   obtained   by    the    use    of    differi 
compounds. 


and  from         Napl 


Aniline. 

A-Camidino. 

■  N    ihthylamine. 

SNaphthyUmine. 

Bensiame. 

line. 


-    .rl.'t. 

Reddish-violet. 
Bordeaux. 

Bluish-violet 

Indigo  blue. 


s-Naplithol. 


Orange-red. 
Yellowish-scarlet. 

Bluish 
K  ddish-violet. 

Violet. 


The  dyeatuff  obtaine<l  from  aniline  has  been  examined, 
and  crystallises  from  pyridine  in  matted  needles,  melting 
at  868  C.  It  was  not  found  possible  to  hydrolyse  the 
compound,  and  the  methyl  ether  (m.p.  220  C.)  was  also 
stable.  Naphthacetol  also  combines  with  diazosulphonic 
acids,  yielding  dyestuffs  giving  .hades  on  wool  and  silk 
from  an  acid  bath  similar  to  but  bluer  than  thus,,  from 
fl-naphthol.  All  the  aao  compounds  from  naphthacetol 
can  be  reduced  by  means  of  stannous  chloride  (Her.  21, 
34GS :  this  Journal,  1889,  276),  but  the  resulting  amido- 
naphthucetol  could  not  be  purified,  and  it  was  therefore 
oxidised  with  ferric  chloride  to  the  corresponding  quinoue, 
which  melted  at  220  C.  This  compound,  which  on  reduc- 
tion with  sulphurous  acid  gives  the  hydroquiuone  (m.p. 
187°  1  .).  reacts  with  o-phenylene  diamine,  yielding  acetyl- 
phenonaphtlieurhodine,  and  this,  on  hydrolysis  with  con- 
centrated hydrochloric  acid,  forms  dark  red  needles  of 
phenonaphthcurhodine  hydrochloride.  The  base  crystal- 
iroin  xylene  and  melts  it  294c  C.  As  a  further  proof 
that  the  azo  group  enters  ortho  to  the  hydroxy!,  it  is  stated 
that  the  acetyl  quinone  obtained  above  is  easily  converted 
by  alcoholic  potash  into  oximidonaphthol  and  hydroxy- 
naphthoquinone,  and,  moreover,  it  gives,  like  phenanthra- 
quinone,  a  compound  with  bisulphites.  The  acetyleurhodine 
can  also  be  obtained  by  the  joint  oxidation  of  naphthacetol 
and  o-phenylene  diamine  with  potassium  ferricyanide.  The 
nitroso  derivative  of  naphthacetol  crystallises  from  glacial 
acetic  acid  in  golden  needles,  melting  at  20.S  ('..  and  § 
an  emerald-green  precipitate  with  ferrous  and  a  blackish- 
violet  precipitate  with  cobalt  salts.  If  in  the  above  pre- 
paration of  naphthacetol,  the  acetic  anhydride  be  replaced 
by  an  equivalent  weight  of  other  anhydrides,  corresponding 
derivatives  arc  obtained.  Thus,  for  instance,  biityrytamido- 
naphlhnl  is  formed  by  treating  a  mixture  of  ;10  grms.  of 
amidonaphthol  hydrochloride  and  IS  grins,  of  sodium 
acetate  with  23  grms.  of  butyric  anhydride  and  100  grms. 
glacial  acetic  acid.  The  compound  crystallises  from 
alcohol  in  colourless  needles,  melting  at  Id  C.  Similarly 
obtained,  valerylamidonaphthol  melts  at  20.i  C,  and 
bemoylamidonaphthoi  melts  at  229c  < ".  This  latter  com- 
pound cau  also  be  obtained  by  the  I-aumann-Schotten 
method  by  cautiously  adding  an  alkali  to  the  aqueous 
solution  of  equimoleeular  proportions  of  amidonaphth'I 
hydrochloride  and  benzoylchloride.  All  these  derivatives  in 
their  behaviour  to  alkalis  and  diazo  compounds  act 
similarly  to  naphthacetol. — T.  A.  L. 

Anthraquinone.  Hydroxylaminc  Derivatives  of.     K.  E. 
Schmidt  and  L.  Gattermann.     Ber.  1896,  29,  293*^-2943. 

1 .5-dihvdroxvlamine  anthraquinone — 

NHOH 


U: 

XHOH 


00. 

CO. 


1 


is  obtained  by  the  reduction  of  l.S-dinitro-anthraquinone 
with  Stan is  chloride  in  an  alkaline  solution.  On  acidi- 
fication a  brownish-red    precipitate  is   obtained,  whiul 

extracted    with   cold    acetone    and    reorystallised   fro  11    hot 

pyridine.      The   pure    product    forms   dark    brownish-red 

Ilea   showing  a  green  metallic  lustre.     It  is  sparingly 

Soluble    ill   acetone,  alcohol,   and    wood    spirit,  hut    dis- 

j  iii  hoi  pyridine.     The  dibenzoati    crystal  -  s  in  loug 

I  red   needles   melting   at    188°,  and  the   tribenzoate 

form!  rellow   crystals    melting   at   228°.      For    its 

conversion  into  amidohydroxyanthraquinones,   10  grms.  of 

the  hydroxylamine  derivative  are  dissolve  1  in  850  grms.  of 

nitrated  sulphuric  acid  and  160  grins,  of  water. 
mixture  is  heated  raj  idly  to  100  -110  .  the  reaction  I 
completed  as  s  ion  as  the  solution  assumes  a  yellow  colour. 
The  chief  products  of  the  reaction  are  two  isomeric  diamido 
compounds,  called  a  aud  0  by  the  authors,  a  third  sub 
being  produced  in  small  quantity.  Their  separation 
I-  effected  by  the  difference  in  their  behaviour  towards 
solvents.  The  0-compouud  dissolves  easily  iii  hot  dilute 
sulphuric  acid  (  1  .'>  per  cent.  II. SIM,  and  separates  out 
again  on  cooling,  a  and  7  are  more  insoluble  in  sulphuric 
aeid  than  0.  The  latter  is  readily  soluble  in  alkalis,  whi.st 
;i  and  7  arc  almost  insoluble  ;  7  is  easily  soluble,  a  sparingly 
soluble,  in  acetone.  The  following  are  lhe  distin 
properties  of  the  three  compounds: — a  dissolves  in  hot 
nitrobenzene  with  a  violet-blue  colour,  and  forms  long 
lustrous  needles  resembling  brass  in  appearance  ;  $  is 
readily  soluble  in  acetone,  forming  a  red  solution,  aod 
crystallises  in  green  lustrous  crystals.  Both  compounds 
have  the  composition  1  ,,11,1  >_.((  ill  )  .i.MI  1  .  They  dissolve 
in  sulphuric  acid  with  a  yellow  colour,  and  on  adding  boric 
acid  to  the  solution,  o  assumes  a  pure  blue,  and  0  a  v  i 
colour,  exhibiting  characteristic  absorption  spectra,  con- 
sisting in  the  case  of  a  of  a  sharp  line  situated  in  the  red 
and  a  fainter  line  in  the  green,  whilst  the  lines  given  by  0 
arc  situated  in  the  blue  rays  :  7  gives  a  yellow  colour  with 
sulphuric  acid,  which  boric  aeid  does  not  alter.  However, 
on  heating  it  to  80° — 100c  in  sulphuric  monohydrate  with 
a  10  per  cent,  solution  of  boric  acid,  a  bluish-red  solution 
is  obtained,  showing  a  cinnabar-red  fluorescence  and 
exhibiting  an  absorption  spectrum  in  the  green  rays,  the 
blue  being  entirely  extinguished. 

The  authors  have  prepared   the   same  compounds  by  the 
of  1  .  1-dinitro-anthraquinoue  on  sulphur  sesquioxide 
ur   dissolved   in    fuming    sulphuric    acid).      Having 
obtained   the   compound  a  by   synthesis   from   acthrarutiii, 
they   conclude   that    it    is    di-p-amidoanthrarufin,  its   con- 
stitution being  represented  by  the  formula — 


HO  CO  XH. 


H..X  C«  1    1  HI 


Analyses  of  the  compound  7  gave  numbers  pointing  to 
the  formula  for  diamidotrihydroxyanthraquinone.  How- 
ever, owing  to  the  difficulty  experienced  in  the  purifica: 
the  authors  refrain  from  speaking  with  absolute  certainty 
on  this  point.  They  have  also  prepared  the  following 
derivatives  of  anthraquinone:  —  l.o-nitrohvdroxvla- 
anthraquinone,  1 .8-dihydroxylamine  anthraquinone,  1.8- 
nitrohydroxylamine  anthraquinone,  and  l-monohydroxvl- 
amine  anthraquinone. — U.  B. 


Coal-Tar  Dyestuffs  \_for  Colouring  Eatables,  jrc]  ;  Tin 
Behaviour  of,  towards  the  Process  of  Digestion.  H.  A. 
Weber.      J.  Amer.  Chem.  Soc  1896',  18,  1092—1096. 

See  under  XVIII.  A.,  page  158. 


Chrusoidine,  Behaviour  of,  toicanis  Cholera  Bacilli. 
A.  Blachstein.  Miinchener  med.  AVochensehr.  1S96.43; 
1067. 

See  under  XXIV.,  page  168. 
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I'M  1  NTS. 

\za  Dyes,  Impts.  in  the  Manufacture  of.     S.  Pitt,  Sutton. 

From    1..    Cassella    and   Co.,    Frankfort-on-the-Maine, 

Germany.  Eng.  Pat  2446,  leb.  3.  1896. 
Tmk  azo  dyestoffs  formed  from  salicylic  acid  have  the 
power  of  forming  sparingly  soluble  lakes  with  chrome 
mordants,  by  virtue  of  their  possessing  a  hydroxy!  and  a 
carboxyl  group  ortho  to  one  another.  The  hike-forming 
property  is,  however,  not  so  well  defined  as  in  the  alizarin 
dyestoffs,  and  with  a  view  to  increasing  it,  the  patentees 
have  introduced  tsro  salicylic  acid  groups  into  an  azo 
dyestuff  by  combining  with  m-dianiines,  diazo  compounds 
derived  from  substances  having  the  general  formula — 

I  1  .2  0C6H  . nil. Co  II. X  NX. NIL 
where  X.X1L  represents  an  amine  like  a-naphthylauiiue. 
The  eombiuation  takes  place  in  such  a  way  that  the  m- 
diamiue  is  eombined  either  with  two  molecular  proportions 
of  the  above  substances,  or  else  first  with  diazosalicylic  acid 
and  subsequently  with  the  diazo-azo  compound.  The  most 
valuable  products  are  obtained  from  uitro-amidosalicylie 
acid,  sinee  the  introduction  of  the  nitro  group  increases  the 
fastness  to  light  and  also  produces  a  yellower  shade. 
Moreover,  110  change  in  shade  is  to  be  observed  on  chroming, 
which  is  the  case  w  hen  salicylic  aeid  itself  is  used.  By 
varying  X  in  the  above  general  formula  the  shades  may 
be  varied  in  the  direction  either  of  the  red  or  violet  end  of  i 
the  spectrum,  a-naphthylarnine,  however,  giving  the  darkest 
shades.  Easily  soluble  dyestoffs  are  obtained  by  employing 
1.3'  or  1.2'-naphthylaniine  sulphouic  aeid  in  place  of  a- 
naphtbylamine.  The  following  is  a  typical  example  : — The 
diazo  compound  from  39 '6  kilos,  of  (1 .3.4.5)  nitro-aniido- 
salicylic  acid  and  14  kilos,  of  sodium  nitrite  is  combined 
with  28  '0  kilos  of  a-naphthylamine  in  a  solution  faintly  acid 
with  hydrochloric  acid.  When  the  combination  is  complete, 
the  dyestuff,  after  filtering,  is  dissolved  in  soda-lye,  14  kilos, 
of  sodium  nitrite  added,  and  the  mixture  is  acidulated  at 
about  0°  C.  The  sparingly  soluble  diazo  compound  thus 
formed  is  filtered  off  and  added  to  a  solution  containing  10*8 
kilos,  of  m-phenylene  diamine  kept  alkaline  with  sodium 
carbonate.  The  dyestuff  separates  as  a  dark  brown  pre- 
cipitate.—T.  A.  L. 

Disazo  unit  Trisazo  [Cotton  Broicns  and  Blacks']  Colours 
or  Dyes,  Impts  in  the  Manufacture  of.  T.  K.  Shillito, 
London.  From  J.  R.  Geigv  and  Co.,  Basle,  Switzerland. 
Eng.  Pat.  2771,  Feb.  6,  1896. 

The  specification  relates  to  the  production  of  dyestuffs  from 
the  alkyl  derivatives  of  2.  l'.3'-amidonaphthol  sulphonic 
acid  by   combination  with  tetrazo  compounds.     The  usual 

amines  are  employed,  such  as  benzidine,  diamido- 
diphenyltolvl,  tolidine,  etiioxybeuzidine,  diamidodiphenol 
ether,  p-phenylene  diamine,  1 . 4 .  3'-naphthylene  diamine 
sulphonic  acid,  &c.  Either  symmetrical  or  mixed  disazo 
dyestoffs  can  be  obtained,  and  in  the  case  of  the  latter, 
certain  of  them  can  be  further  diazotised  and  combined. 
The  shades  obtained  from  the  disazo  compounds  vary  from 
brown  to  violet,  greyish-blue,  grey,  and  black,  and  dye  un- 
mordanted  cotton.  The  following  example  gives  tin- 
quantities  employed  in  the  formation  of  a  trisazo  dvestuff : — 
75*6  kilos,  of  the  mixed  disazo  compound  obtained  from 
equimolecular  proportions  of  tetrazodiplienyl,  2.1'.  3'- 
methylamidonaphthol  sulphonic  acid,  and  2.1'.3'-amido- 
naphthol  sulphonic  acid,  is  suspended  in  1 ,000  litres  of  Mater 
logether  with  35  kilos,  of  hydrochloric  acid  (21  B.)  and 
diazotised  with  7  kilos,  of  -odium  nitrite.  The  diazotisa 
tion  is  complete   after    several   hourF,    and   the   resulting 

pound  i-  poured  into  300  litres  of  water  containing 
11  kilos,  of  resorcinol  and  30  kilos.  ,.f  sodium  carbonate. 
The  dyestuff  forms  a  black  precipitate,  whi.h  is  filter- 
pressed  and  dried.  It  gives  silver-grey  to  black  shade-  on 
unmordanted  cotton. — T.  A.  L. 

.X,  w  Sulpho  Acid    I  .  i.i-Naphthylene  Daman,  Sulphonic 
liiil    iiml  nj  Colours  derived  therefrom,  Produc- 

tion of  a.   Levinstein,  Lint.,  ami  1.  Levinstein,  Manchester. 
Eng.  Pat  2940.  Feb.  Io,  1896. 

Tin:   1.4.8'-  or  2'-naphthylene  diamine  sulphonic  aeid   of 
Eng.  Fat.  15,444    of    1893    (this    Journal,    1894,   801),  is 


decomposed  by  nitrous  acid.  The  acid  of  the  present 
specification,  however,  gives  a  diazo  compound  which 
reacts  with  amines,  phenols,  and  their  derivatives,  and 
the  resulting  products  are  capable  id"  being  again  diazotised, 
and  give,  on  combination  with  various  components,  disazo 
dyestuffs  yielding  yellow  to  deep  black  shades.  This  last 
operation  can  also  be  performed  on  the  fibre.  In  addition 
to  its  employment  for  the  production  of  azo  dyestuffs,  the 
new  1 . 4 . 2-naphthy lene  diamine  sulphonic  acid  can  also  be 
used  in  the  manufacture  of  safranines,  iuduliues,  and  allied 
compounds.  The  acid  is  obtained  by  combining  aniline  or 
other  suitable  aromatic  amine  with  1 . 2-aaphthylamine 
sulphonic  acid  aud  reducing  the  resultant  product  with 
iron  aud  hydrochloric  acid.  After  making  alkaline,  aud 
blowing  off  the  aniline  with  steam,  the  new  acid  crystallises 
out  on  acidifying  the  filtrate.  It  oxidises  easily  in  a 
neutral  or  alkaline  solution,  forming  a  yellow  crystalline 
substance,  which  has  a  greenish-yellow  fluorescence  in  an 
aqueous  solution.  The  new  acid  is  converted  into  a  diazo 
compound  by  dissolving  23'8  kilos,  of  it  in  200  litre-  of 
water  containing  53  kilos,  of  sodium  carbonate,  precipitat- 
ing with  100  kilos,  of  30  per  cent,  acetic  acid,  and  diazotisiug 
with  7-2  kilos,  of  sodium  nitrite.  The  compound  so  obtained, 
i-  gradually  added  to  an  alkaline  solution  of  35  kilo-,  of 
(S-naphthol  disulphonic  acid  K.  The  dyestuff,  after  salting 
out,  is  filter-pressed  acd  dried.  It  gives  blue  Ishades  on 
wool  from  an  acid  bath.  This  dyestuff  can  then  be  further 
diazotised  by  dissolving  62  kilos,  of  it  in  300  litres  of 
water,  acidulating  with  70  kilos,  of  hydroehloric  acid 
(20°  B.),  and  diazotising  with  7  2  kilos,  of  sodium  nitrite. 
The  solution,  which  originally  was  violet-blue,  changes  to 
a  deep  red,  and  the  new  diazo  compound,  which  can,  if 
required,  be  salted  out,  is  combined  with  an  alkaline 
solution  of  S-naphthol.  The  disazo  colour  produced,  forms 
after  salting  out,  a  dark  blue  precipitate,  which  dyes  wool 
deep  blue  to  black  from  a  neutral  or  acid  bath. — T.  A.  L. 

Colouring    Mutter     [Bluish  -  Green]    from     Substituted 
Fluorescetnes,    Manufacture    of.      O.   Imray,   Loudon. 
From   "  The   Farbwerke   vormals   Meister,   Lucius,   and 
Briining,"    Hochst   a/M.,   Germany.      Eng.    Pat. 
Feb.  10,  189G. 

According  to  Baeyer  (Annalen,  183),  when  tetrabri   i 
fluorescein   is   strongly  heated   with  concentrated    sulphuric 
aeid,  it  is   converted   into  bromoccerulein,  but    the   yield  is 
poor.     Dyestuffs  of  the  nature  of  coerulein   aud    in   _ 
yield,  may,  however,  be  obtained   by  the  employ] 
monohydrated  or  fuming  sulphuric  acid.     Thus,  20  kilos,  of 
tetrabromofluorescein   are   added   to    100  kilos,   of  fuming 
sulphuric  acid   containing   20   per   cent,   of   SOa.  and   the 
mixture  is'  kept  at  125"  C.  until  a  sample  neutralised 
alkali  and    mixed    with   brine  no  longer   gives   a    col 
filtrate.       The    excess    of    fuming    sulphuric    acid    is    then 
decomposed  by  adding  40  kilos,  of    sulphuric  acid  of  (>'.    1!. 
and    Ion  kilo-,    of  60    B.,  after   which   the  dye-tuff   is    pre- 
cipitated   by   pouring    the    melt    into    ire    and    water.     An 
almost    black    paste    is  thus  obtained    which   can    be  used 
directly  fin  dyeing.     It  is  insoluble  in  water,  very  sp 
soluble  in   alcohol,  but    dissolves   in   sulphuric  acid    with  a 
cherry-red)  and  in   alkalis  aud  alkaline  carbonates  with  a 
bluish-green   colour.      The  alkali  salts   can  be   salted    out 
from  these  solution-.     The  product  dyes  chrome-mordanted 
wool   bluish-green,  very  fast   to  air  and  fulling.     The  dye- 
stuff   undergoes    a  further  change   and  gives  much  greener 
shades    by    heating    the  dry    substance    with    lo    tin 
weight  of  ordinary  sulphuric  acid  to  130°  C.  for  3—4  hours 
and  subsequent  precipitation  with  water,  when  it  is  filtered 
off  and  washed.     The  two  processes  can,  of  course,  b 
biued,  if  it  be  desired,  to  at  once  obtain  the  gi 
Other  substituted    fluoresceins  suitable  for   this   invention 
are:    disub-titute  1     bromofluoresceiu,    di-iodo-a-tctra-iodo 
fluorescein,  tetrahromo-  and  tetra-iodo-dichlorofluoresceins, 
tetra'oromo-  and  tetra-iodo-tetrachlorofluoresceius. — T.  A.  L. 

Polyazo  Dyestuffs  [Blacks],  Impts.  in  the  Production  of. 
S.  Pitt,  Sutton.  From  L.  Cassella  and  Co.,  Frankfort-on- 
tliL-Maine,  Germany.     Eng.  Pat.  3028,  Feb.  10,  1896. 

THIS  is   an   extension  of   Fug.  Pats.  16,699  of    1889 ;   5141 
of  1S93  ;  9529  and  25,018  o!  1894  (.this  Journal,  18;i 
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1894,  946;  L89S,  178  and  nun.  Tin-  dyestuffs  there 
mentioned  are  obtained  bj  using  m-phonylene  diamine, 
■t-tolylene  diamine,  and  resorciuol  at  end  components.  It 
bat  now  b.-.-ri  discovered  that  these  substances  cun  ho 
replaced  by  their  aso  derivatives,  and  if  these  be  suitably 
ohosen,  new  dyestuffs  having  valuable  properties  may  he 
obtained.     The  general  formula  of  (lie  new   compounds  is  — 

\   \.  .  amidonaphthol  sulphonic  acid 


\.V:X. 


I  .m-diamine-N  tN.R.OH 


«  here  P  is  the  radicle  of  n  p- diamine,  and  N  :N.R.OH  the 
diaso  oompoond  o(  an  amidophenol  or  amidonaphthol 
sulphonic  or  carboxylic  arid.  The  following  is  a  typical 
example.  The  tetraao  derivative  from  24*4  kilns,  of 
diaoiaidine  is  combined  with  24  kilos,  of  y-amidonaphthol 
■nlphonic  aeid  in  an  alkaline  solution,  and  the  intermediate 
oompoond  thus  obtained  is  run  into  a  solution  in  sodium 
oarbonate  of  the  product  obtained  bj  the  diazotisation 
of  15*8  kilos,  of  amidosalicylic  acid,  and  combination  with 
11  kilos,  of  m-phenylene  diamine  in  an  acetic  acid  solution. 
A  buck  precipitate  gradually  forms.  The  product  dyes 
unmordanted  cotton  a  deep  black,  and  can  be  fixed  with 
clirome  mordants.  As  p-diamines,  the  most  useful  are 
benzidine,  tolidioo,  diamidodiphenol  ether,  dianiidodi- 
phenylmetbane,  and  p-phenylene  diamine,  whilst  i;  can  be 
either  y-amidonaphthol  sulphonic  acid,  2.1'.3.3'-amido- 
naphtholdisnlphonic  acid,  amidosalicylic  acid,  or  ;>-amido- 
phenol sulphonic  acid. — T.  A.  L. 

.\nr  Phthaletnt  Colouring  Matters  [Yellows,  Reds'], 
Manufacture  of.  O.  Imray,  London.  From  "The  Farb- 
werke  vormals  Meister,  Lucius,  and  Briiiiing,"  Bochst 
a  M..  Germany.  Eng.  Pat  8966,  Feb.  31,  1896. 
Certain"  phthalems,  when  treated  with  ammonia  or  primary 
bases  of  the  fatty  or  aromatic  series,  are  converted  into  new 
and  valuable  dyestuffs.  The  resultant  products  still  possess 
an  acid  character  and  give  alkaline  salts.  ;lnd  arc  obtained 
from  the  nitrofluorescerns  and  their  derivatives.  For 
example,  10  kilos,  of  dinitrofluoreseetn  anil  10  kilos,  of 
water  arc  stirred  to  a  paste  with  7 'a  kilos,  of  22 — 14  per 
cent,  ammonia  The  miss  heats  spontaneously  to  about 
40  —45'  C,  and  after  a  short  time  thickens,  and  shining 
lamin.e  separate  out.  Urine  is  added,  and  the  mass  is 
filtered,  the  residue  consisting  of  the  ammonium  salt  of  the 
new  product,  which  can  be  purified  by  dissolving  in  water 
and  precipitating  with  salt.  The  product  dyes  wool  a  pure 
yellow,  unaffected  by  alkalis.  The  colour  dyes  evenly  and 
is  fast  to  light.  If.  in  the  above  example,  the  water  and 
ammonia  be  replaced  by  15  kilos,  of  aniline  and  the  melt 
be  heated  to  120'  ( '.,  condensation  with  separation  of  water 
takes  place,  and  the  resultant  dyestnff,  after  removing  the  . 
excess  of  aniline  with  hydrochloric  acid, dyes  wool  a  reddish- 
yellow.  A  brick-red  dyestnff  for  wool  is  obtained,  as  in  the 
first  example,  by  employing  the  Bame  quantity  of  dichloro- 
dinitrofluorescein  in  place  of  the  dinitrofiuotvscein. 

— T.  A.  L. 

Greenish-Bltu  Colouring  Matters  or  Dyes  of  the  Malachite 
Gra  it  Series,  Impts.  in  the  Manufacturi  of.  T.  E. 
Shillito,  Loudon.  From  .1.  R.  Geigy  and  Co..  Hash-, 
Switzerland.  Eng.  Pat.  J0('.8,  March  6,  1896. 
In  Ger.  Pat.  80,982.  the  patentees  described  a  process  for 
the  production  of  the  orthosulphonic  acid  of  Malachite 
I  ir.cn,  and  observed  that  the  position  of  the  sulphonic  acid 
group  ortho  to  the  methane  carbon  conferred  upon  the 
product,  properties  of  dvestuffs  belonging  to  the  Patent  Blue 
scries.  In  the  present  specification  a  method  is  described 
for  the  direct  production  of  similarly  constituted  colouring 
matters  from  o-benzaldehyde  sulphonic  acid.  This  product 
can  be  obtained  by  heating  together  o-chlorobenzaldeh\de 
with  an  aqueous  solution  of  neutral  sodium  sulphite  in  an 
autoclave  to  190' — 200°  C.  for  about  8  hours.  The  for- 
mation of  the  new  dyestuff  is  carried  out  as  follows  :  — 
1S6  kilos,  of  a  10  per  cent,  solution  of  o-benzaldehyde 
sulphonic  acid  is  boiled  with  30  kilos,  of  dimethylaniline 
and  3  kilos,  of  sulphuric  acid  for  about  15  hours.  Sodium 
carbonate  is  then  added,  and  the  excess  of  dimethylaniline 
is  distilled  off.     After  dilution  to   5,000  litres,  the   solution   j 


j    is   made    acid    with    hydrochloric    or    acetic   acid,    and    the 
resulting  leucosulphomo  acid  is  oxidised  with, lead  pen 
The  lead  is   precipitated  by  means  of  sodium    Bulphate,  and 

the  filtered   solution    is    made    alkaline    with    ammonia    and 

evaporated  to  dryness.  If  the  dimethylaniline  in  the  above 
example  be  replaced  by  60  kilos,  of  ethylbenzylaniline sul 

phonic  acid  anil  the  leiicosul  phonic  aeid  obtained,  he  ox  id  i -el 
with  loo  kilos,  of  a  80  per  cent,  had  peroxide  paste,  the 
resulting  colouring  matter  tonus  ■  bronzy  powder,  solnbli 

in  water  with  a  blue  colour,  and  dyeing  wool  a  pure 
greenish-blue  from  an  acid  bath. — T.  A.  L 

iVew  (  'olouring  Mutters  Dyeing  from  Blue-Green  to  HI  in  , 
1 1 a- 1  of  A-,  if  ( 'hloTti  'Derivatives  and  Sulphonic  Derivatii  ■ 
oj  Benzoic  Aldehyde  therefor;  Manufacture  of .  it.  [mi 

London.  From  "The  Society  of  Chemical  Industry  in 
Basle,"  Basle,  Switzerland.  Eng.  Pat.  25,128,  Nov".  9, 
18911. 
A  pboi  i  -  has  been  formerly  described  for  obtaining  bluish- 
green  colouring  matters,  which  dye  from  an  acid  bath,  by 
condensing  benzyl-o-toluidine  or  bcnzyl-o-toluidine  sul- 
phonic aeid  with  ben/aldehyde  and  Oxidising  the  resultant 
leuco  compound.  According  to  the  present  specification, 
the  benzaldehyde  is  to  be  replaced  by  a  whole  series  of 
ehloro  and  sulphonic  derivatives  of  benzaldehyde,  yielding 
in  a  similar  manner  derivatives  of  triphenvln.ethane,  which 
on  oxidation  give  bluish-green  to  blue  dyestuffs.  The  new 
sulphonic  acids  of  benzaldehyde  are  obtained  either  by 
siilphnnuting  o-chlorobenzaldenyde,  when  chlorohenzalde- 
hyde  sulphonic  acid  (CH< ):  CI  :Sl'  ),ll  =  1:8: 6) is  formed,  or 
else  by  the  action  of  sodium  bisulphite  on  this  latter 
product  or  on  dicblorobenzaldehyde  under  pressure  in  an 
autoclave.  The  products  so  obtained  are  condensed  with 
two  molecules,  the  same  or  different,  of  secondary  or  tertiary 
aromatic  amines,  such  as  methyl-o-toluidine,  dimethyl-  or 
diethylaniline,  methylbenzylaniline  sulphonic  acid,  &c., 
forming  leuco  compounds,  which  on  oxidation  with  peroxides 
or  chromic  acid  yield  greenish-blue  to  blue  dyestuffs.  The 
following  may  serve  as  an  example  of  the  method  employed: 
— 120  kilos,  of  an  S  per  cent,  solution  of  o-benzaldehyde 
sulphonic  acid  and  28  kilos,  of  benzyl-o-toluidire  sulphonic 
acid  are  heated  on  the  water-bath  for  about  eight  hours. 
The  melt  is  dissolved  in  20o  litres  of  water  and  the  leuco 
trisulphonic  aeid  is  precipitated  with  salt.  After  drying, 
20  kilos,  of  the  dry  product  are  dissolved  in  500  litres  of 
water  and  oxidised  after  adding  4o  kilos,  of  10  per  cent, 
sulphuric  acid  with  the  requisite  quantity  of  lead  peroxide. 
When  the  reaction,  which  takes  about  one  hour,  is  complete, 
the  mixture  is  neutralised  with  chalk,  filtered,  and  evaporated. 
The  dyestuff  forms  a  lark  green  powder  easily  soluble  in 
water  to  a  blue  solution,  and  gives  blue  shades  on  wool  from 
an  acid  bath.     (See  also  this  Journal,  1893,672.) 

—T.  A.  L. 

V -TEXTILES  :  COTTON.  WOOL,  SILK,  Etc. 

Pentosans,  Proportion  of,  in  Cotton-  Wool.     H.  Suringar. 
(hem.  Zcit.  Rep.  1896,  290. 

See  under  XXIII.,  page  167. 

Vi.-DYEING.  CALICO  PRINTING,  PAPER 
STAINING.  AND  BLEACHING. 

Defects  in    Dyeing,  and  their  Remedies.    J.  J.  Hummel 
.1.  Soc.  Dyers  and  Colourists,  1897,  2—12. 

Defects  due  to  Fibre. — The  white  specks  occasionally- 
noticed  in  plain-dyed  calicoes  have  been  shown  by  Crum  to 
he  due  to  unripe  fibres  ("Dead  cotton"),  which  have  no 
affinity  for  certain  colouring  matters.  The  remedy  of  this 
defect  lies  mainly  in  the  hands  of  the  spinners.  The 
ginning,  scutching,  carding,  Sec,  should  be  as  perfect  as 
possible,  not  only  to  remove  "  dead  cotton,"  but  also  to  get 
rid  of  bits  of  cotton  seed,  the  oil  of  which  is  apt  to  cause 
similar  defects  (see  also  this  Journal,  1885,  720).  In  some 
cases,  however,  the  dyer  may  hide  the  defect  by  selecting 
such  dyestuffs  as  possess  the  property  of  covering  even 
unripe  cotton  fibres. 
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fa  wool,  too,  there  are  occasionally  abnormal  fibres 
known  as  "kemps.'  which  have  little  01  no  affinity  for 
colouring  matters,  and  cause  imperfections  in  <h  nl  woollen 
cloth  similar  to  those  due  to  "  .lead  cotton  "  in  dyed 
calicoes,  Here  the  rented}  rests  partly  with  the  sheep 
farmer  and  partly  with  the  wool  sorter.  Here,  again,  the 
dyer  may  occasionally  cover  the  defect  by  choosing  such 
colouring  matters  as  tend  to  dye  the  kemps,  by  chlorinating 

-  bj  slightly  modifying   the  dyeing  process    - 
J.  Soc.  Ii;.  re  and  Colourists,  'i*96,  141). 

But,  apart  from  snch  structural  defects,  even  different 
qualities  of  the  same  fibre  often  possess  a  different  attraction 
Ic-oring  matters,  and  an  irregularity  in  the  dye  of 
,  cloth  i-  often  due  to  an  injudicious  blending  of 
different  qualities  of  wool.  Irregular  weaving,  the  intro- 
duction of  yarns  not  uniform  in  diameter,  of  different 
tensions.  01  twisted  in  opposite  directions,  are  equally  liable 
to  cause  irregularity  in  the  appearance  of  the  dye. 

-Wain,  many  colouring  matters,  e.g.  induline,  dye  the 
individual  fibres  so  irregularly  that  the  cloth  or  yarn 
exhibits  a  speckled  appearance.  This  defect  may  be  over- 
come by  oxidising  the  fibre  previous  tc  dyeing,  either  by 
means  of  potassium  bichromate  or  a  solution  of  bleaching 
powder. 

Brown  discolorations  or  dark  spots  have  been  traced  to 
the  well-known  presence  of  sulphur  in  wool,  which  produces 
dark-coloured  sulphides  of  copper,  tin,  or  lead,  with  which 
metals  the  material  had  accidentally  come  in  contact. 
These  spots  are  formed  the  more  readily  when  the  wool  is 
in  an  alkaline  condition.  In  special  cases  it  may  be 
hie  to  remove  the  active  sulphur  from  the  wool  by 
repeated  successive  treatment  of  the  wool  with  calcium 
hydrate,  hydrochloric  acid,  and  water,  as  proposed  by 
Chevreul. 

Defects  caused  by  Operations  preliminary  to  Dyeing. — 
Special  care  must  be  exercised  by  the  bleacher  to  prevent 
rust  stains,  by  the  immediate  removal  of  the  cotton  from  the 
kier  after  the  soda-boil,  by  a  careful  search  for  iron  nails  in 
the  roof  or  elsewhere,  by  periodical  whitewashing  of  kiers. 
and  painting  of  iron  pillars,  brackets,  &c.,  and  the  use  of 
wooden  pegs  instead  of  nails  in  wooden  benches,  &c. 
Holes,  cuts,  and  tears  in  the  cloth  must  be  prevented  by 
avoiding  tremulous  boiling  in  the  kiers,  or  the  casual 
eutrauce  of  cinders  into  the  washing  machines,  and  by  the 
renewal  of  cracked  pot-eyes  or  wooden  rails,  when  the 
latter  have  worn  to  a  cutting  edge  by  the  friction  of  the 
travelling  cloth. 

(..'loth  is  often  tendered  by  au  insufficiency  of  liquor  in 
the  kiers,  by  undissolved  particles  of  chloride  of  lime,  and 
allowing  piles  of  cloth  soaked  with  acid  standing  too  long 
or  exposed  to  air  currents,  which  concentrate  the  acid  in 
certain  portious.  The  author  mentions  an  interesting  case 
investigated  by  Witz,  who  traced  the  brown  spots,  fre- 
quently accompanied  by  minute  holes,  which  often  appear 
in  bleached  calicoes  after  steaming,  to  the  presence  of  undis- 
solved particles  of  bleaching  powder  on  the  cloth.  Witz 
also  found  that  with  >trong  solutions  of  bleaching  powder, 
oxycellulosc  is  formed,  which  greatly  increases  the  affinity 
of  the  cotton  fibre  for  certain  basic  colouring  matters, 
notably  so  for  Methyl  Violet;  and  his  investigations  led  him 
also  to  the  discovery  of  the  oxidising  action  which  bleach- 
ing powder  exert-  on  animal  fibres,  thereby  increasing  their 
affinity  for  dyestuffs. 

In  i  onnectiou  with  wool,  the  all-important  preliminary 
operation  i-  that  of  scouring.  Caustic  soda,  and  all  so-called 
substitutes,  should  be  avoided,  and  only  well-recognised 
scouring  agents,  such  as  sodium  carbonate,  soap,  ammonia, 
&c,  should  be  used.  Excessive  concentration  or  high 
temperatures  in  the  solution,  and  an  unduly  prolonged 
•ion,  are  to  he  avoided.  Equally  important  is  the 
'v  of  completely  removing  the  scouring  agent  from 
the  wool  by  thorough  washing,  as  in  mam  m-es  the 
presence  of  alkali  in  the  scoured  wool  may  lead  to  defects 
in  mordanting  or  dyeing. 

Skin-wool,  which  has  been  removed  from  the  pelt  by 
lime,  and  invariably  highly  charged  with  calcium  carbonate, 
can  onlj  or,  dull,  indiilerent    colours,   unle>-    the 

lime   is  previously    removed    by    rinsing    such    wool    with 
dilute  hydrochloric  acid,  followed  by  washing  and  scouring. 


Wool,  which  has  been  submitted  to  the  action  of  sulphuric 
acid  in  the  process  of  "  carbonising,"  has  acquired,  by 
reason  of  this  treatment,  a  much  greater  attraction  for 
colouring  matters  than  ordinary  wool ;  so  that  an  imperfect 
blending  of  "  extracted  "  with  ordinary  wool  may  lead 
to  irregularity  of  colour.  The  same  may  happen  if  the 
acid  has  not  been  completely  removed  from  the  "extracted" 
wool  by  washing,  or,  better  still,  by  the  use  of  sodium 
carbonate  solution. 

Defects  due  to  Water. — The  necessity  for  soft  water,  or 
its  correction  by  well-known  methods  where  calcareous 
waters  only  are  available,  is  insisted  on. 

Dejects  due  to  Mordanting. — Full  and  well-nourished 
colours  can  only  be  obtained  with  mordant  colours,  when 
the  mordant  used  has  been  in  proper  condition  and  rightly 
applied.  With  wool,  if  the  mordanting  bath  is  too  acid, 
comparatively  little  mordant  is  fixed  on  the  fibre  ;  and  if 
"  too  neutral."  the  mordant  is  insufficiently,  irregularly,  or 
superficially  fixed,  giviug  poor,  speckled-looking  colours 
which  rub  off.  The  right  proportion  of  mordant  to  the 
amount  of  dyestuff,  the  quantity  of  material  and  water 
employed,  should  be  experimentally  determined  and  theu 
rigidly'adhered  to. 

Over-chroming  is  another  frequent  cause  of  poor  and 
badly  fixed  colours,  which  defect  can  never  occur  if  the 
chromium  is  fixed  as  a  chromic  oxide  salt.  The  author 
deprecates  the  long-continued  use  of  the  same  chrome- 
bath  with  the  customary  freshening  up. 

Similar  defects  as  with  chrome  may  also  occur  with 
aluminium,  tin,  and  iron  mordants,  if  an  insufficiency  of 
tartar  or  similar  assistant  be  employed. 

Other  defects  connected  with  biehrome  mordanting  are 
the  irregularities  caused  by  the  reducing  action  of  light  on 
exposed  portious  of  the  mordanted  material,  and  by  allow- 
ing the  mordanted  goods  to  lie  in  a  heap  before  washing  for 
an  undue  length  of  time,  which  causes  ''feeding"  in  the 
lower  portions  of  the  mass,  subsequently  dyeing  to  a 
darker  colour. 

Alum  for  mordanting  purposes  should  be  free  from  iron  ; 
and  if  iron  vessels  only  are  available,  a  block  of  zinc  should 
be  introduced  into  the  bath  to  prevent  any  iron  from  being 
dissolved.  In  calico-printing,  the  saddening  influence  of 
iron,  perchance  present  in  the  alumina  employed,  is  counter- 
acted by  the  addition  of  stannous  chloride,  which,  by  its 
reducing  action,  maintains  the  iron  in  the  soluble  ferrous 
state.  The  substitution  of  the  neutral  aluminium  sulpho- 
cyanide  for  the  acetate  has  removed  the  possibility  of  iron 
being  dissolved  from  the  steel  "  doctors  "  during  printing. 

Defects  due  to  the  Dyestuffs  employed. — As  an  instance  of 
mutually  incompatible  dyestuffs  the  author  mentions  a  case 
where  a  mixture  of  nitro-alizarin  and  an  alizarin  bisulphite 
colour  was  used.  The  mixture  had  often  been  used  with 
success,  but  now  and  then  the  colours  came  up  entirely  off 
shade.  An  inquiry  into  the  circumstances  elicited  the  fact 
that  if  the  colours  were  mixed  beforehand,  and  ailowed  to 
stand  for  some  time  before  being  added  to  the  dye-bath,  the 
nitro-alizarin  was  affected  by  the  reducing  action  of  the 
sulphurous  acid  of  the  bisulphite  colour — a  decomposition 
which  did  not  take  place  if  added  in  the  dilute  state  direct 
to  the  dye-bath. 

Similar  defects,  which  are  either  inherent  in  the  dyestuffs 
employed,  or  are  due  to  the  methods  of  application,  are  then 
discussed  in  connection  with  aniline  black,  indigo,  &c,  and 
methods  are  suggested  w  hich  may  prevent  the  rubbing  off 
of  vat-dyed  woollen  cloth. 

Dejects  due  to  Machinery  usually  comprise  streaks, 
spots,  stains,  cuts,  tears,  &c.  Spots  are  frequently  caused 
by  water  drop-  from  the  roof  or  from  the  interior  of  a  hood, 
e.g.  over  drying  cylinders,  which  should  be  avoided  by 
suitable  precautions.  Listing  may  be  due,  among  other 
auses,  tc  the  arrangement  of  the  dye-vessel,  the  position  of 
the  steam-pipe.  &c.  Other  marks  in  the  pieces  may  he  due 
to  friction,  or  too  vigorous  working  with  a  wooden  rod. 

Defects  due  to  the  Methods  employed. — These  are  of  the 
most  varied  character,  and  must,  as  a  rule,  be  ascribed  to 
ignorance  or  want  of  experience  on  tho  part  of  the  dyer, 
lull  shades  on  wool  with  many  dyes  are  apt  to  bleed  and 
rub  off  if  not  boiled  long  enough  during  the  dyeing  process. 
This  is  the  case,  for  example,  with  the  Congo  and  the  Alizarin 
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colours.  On  the  other  hand,  long  boiling  must  be  avoided 
when  dyeing  delicate  shades  with  logwood,  otherwise  tin- 
colours  me  rendored  "lull  ami  "IT  shade,  owing  to  ihc 
oxidation  and  destruction  of  the  oolonring  matter.  By 
slightly  acidifying  the  luith  with  acetic  soid,  this  defect  may 
be  avoided. 

Entering  the  goods  into  a  dye-liqnor  which  is  too  hot, 
tends  to  a  superficial  fixing  of  the  colouring  matter,  which 
is  usually  accompanied  bj  robbing  oil  or  irregularity  of 
oolonr,  (in  the  other  band,  entering  al  too  low  a  tempe- 
rature may,  with  certain  dyestufls,  e.g.  kcid  Violets,  cause 
the  production  of  spots,  dne  to  b  separation  of  the  colour 
1. 1.!  in  a  tarry  form.  Bj  entering  at  abonl  70  100 
die  colour  acid  remains  in  perfect  solution,  ami  at  the 
same  time  dyes  level  sh  ides, 

NO  fixed  rule  as  to  the  most  suitable  temperature  al 
which  to  enter  the  goods  can  be  given,  as  this  varies  with 
the  character  nf  the  dyestufls  employed.  But  it  is 
advisable  always  to  inter  at  the  highest  temperature  which 
i-  consistent  with  the  production  of  bright  and  level  shades. 

Bronzy  patches  with  aniline  colours,  or  irregularity  of 
sliail.-.  may  be  caused  by  freshening  up  the  hath  with  dye- 
stnff  without  lifting  the  goods  from  the  liquor,  or  by 
omitting  the  filtration  of  th< lour  solutions. 

Defect*  caused  in  the  Finishing  Operations. —  A  very 
common  one  is  thai  of  pieces  being  "  listed,"  I  i  .  appi 
of  a  paler  or  darker  colour  at  the  selvedges,  which  is 
due  to  " feeding,"  by  the  pieces  having  been  left  to  drain 
in  a  heated  and  unwashed  condition,  or  t"  the  operation  of 
blowing  steam  through  the  pieces  while  wrapped  tightly  on 
perforated  rollers.  The  -tram,  i  tending  to  force  its  way 
seen  the  folds  of  cloth  towards  the  selvedges,  causes 
there  an  accumulation  of  anj  loose  impurities  that  may 
have  beeu  present  in  the  cloth,  and  are  carried  along  with 
the  steam. 

A  common  source  of  annoyance  experienced  with  many 
colours  diirini;  the  scouring  or  milling  of  dyed  pieces  is  that 
of  "  bleeding,"  or  the  staining  of  neighbouring  fibres  in  the 
cloth.  To  prevent  this,  only  such  colouring  matters  should 
be  Used  as  are  not  liable  to  this  defect.  Certain  of  the 
Congo  dyestufls,  biz.,  those  containing  the  salicylic  acid 
group,  haw  the  property  of  forming  lakes  ■  and  with  these 
the  defect  of  "  bleeding  "  is  cured  by  passing  the  dyed 
cotton  through  various  metallic  solutions,  wherein  the 
colouring  matter  is  fixed  as  an  insoluble  salt.  Alizarin 
colours  and  some  of  the  basic  colours  fixed  with  tannic 
acid,  &c.,  may  be  prevented  from  bleeding  on  to  neighbour- 
ing parts  by  adding  to  the  soap-hath  some  finely  divided 
tannate  of  antimony  precipitate,  which  immediately  attracts 
any  loose  basic  colour  in  the  soap-bath,  and  renders  it 
insoluble.     (.Sec  also  this  Journal,  189C-,  590.) — I.  S. 

Crimp  Patterns  on  Mousseline  de  Laine,  A  Method  of 
Producing.  E.  Iviu-eht.  J.  Soc.  Dvers  and  Colonrists, 
1895,  21—83. 

P.y  subjecting  wool   to  the    treatment  of  certain  chemical 
agents,  its  idtim;  properties  maybe  either  increased 
by  means  of  mercury  nitrate)  or  decreased  (e.g.,  by  means 
of  chromic  acid  or  free  chlorine). 

Based  on  this  well-known  fact,  the  author  has  worked 
ont  the  following  process  for  producing  permanent  crimps 
on  light  woollen  cloth.  The  scoured  mousseline  de  laine 
is  printed  in  stripes  of  \  in.  or  more  with  sulphuric  acid 
of  10°— 20'  Tw.,  suitably  thickened  with  British  gum. 
It  is  then  dried  and  passed  for  about  two  minutes  through 
a  solution  of  bleaching  powder  at  about  2°  Tw.  The 
material  is  well  washed  to  remove  acid,  See.,  and  is  then 
milled  with  soap  uutil  the  crimp  is  sufficiently  prominent. 
The  crimped  cloth  may  subsequently  be  dyed  aiiy  colour,  but 
with  some  colourin<j  matters  there  will  be  a  distinct  differ- 
ence of  shade  between  the  plain  and  raised  portions.  If 
the  printed  stripes  are  too  narrow,  the  crimping  does  not 
succeed  well.  Equally  unsatisfactory  were  the  experiments 
made  with  thick  material. —  I.  S. 

Soupled  Silk,  The  Dyeing  </,  by  the  Aid  of  Formaldehyde. 

II.  Silbermaun.     Farber  Zeit.  7,  [30],  479 — 480. 
Hitherto  it  has  been  impossible  to  dye  a   full   black  with 
logwood  from  a  soap-bath   on  soupled  silk,  because,   as  is 


well  known,  silk  winch  has  been  soupled  it  mad  worthless 
h\  even  verj  dilute  soap  solutions  at  temperatures  above 
63   C.     The  author  has  now  found  that  the  process  patented 

by  liis-Kumm.  i  i  I-  ug.  Pat.  i  5,152,  I  B95  ;  this  Journal,  i 

of  rendering  the  gum  Insoluble  by  mean-  m  formalde- 
hyde in  hot  water,  is  also  applicable  to  soupled  silk,  which 
tnaldehyde    very    energetically.      He    hu 

treated  the  silk  for  two  hours  in  a  hath  with  8  per  (Sent,  of 
a  10  pet  cent,  solution  of  aldehyde  (commercial  ''forma- 
line"),  rinsed,  ami   dyed   it  with    logwood    iii     a    soap-bath. 

The  results  are  stated  to  have  been   most  satisfactory:  the 

fibre  has  lost  very  little,  whilst  the  lustre  and  "  feel  "  have 
been  improt  ed, 

The  treatment  with  aldehyde  must  take  place  subsequently 
to  the  weighting, as  the  absorbent  power  ol  the  silk  is  con- 
siderably lowered  l>\  this  process. — I.  s. 

Milling  with  Acids.     Leipziges  Monat6sc.hr.  fur  Text.  1ml. 
Through    Farber  Zeit.   7,     29  .    166—468,    ami 
486—1  -r. 

Tin    article  is  based  on  occasional  notes,  ami  einhodii  - 
experience  of  the  author  whilst  working  the  process.     Xhe 

chief  points  of  interest  : — 

Cloth  dyed  in  such  a  manner  thai  it  may  In-  subjected  to 
the  acid  treatment  without  detriment  to  its  colour,  is  not 
much  inferior  in  general  appearance  and  weight  in  go 
milled  with  soap,  lint  goods  that  had  been  dyed  in  the 
wool  (i.e.  before  spinning)  are  liable  to  have  their  shade 
slightly  altered.  This,  however,  can  he  guarded  against  in 
the  preliminary  process.  The  author  is  of  opinion  that 
acid-milled  cloth  feels  more  spongy  and  less  firm  than  cloth 
milled  with  soap;  the  latter  is  also  better  felted.  Pieces 
milled  with  acids  are  certainly  not  better  than  those  milled 
with  soap. 

Grey  pieces  that  have  to  be  "  carbonised  "  and  an-  to  In- 
dyed  in  the  piece  are  milled  directly  after  carbonising, 
requiring  only  the  requisite  quantity  oi  water.  Cloth  that 
lias  been  dyed  in  the  wool,  ami  which  floes  not  require 
carbonising,  is  first  careful!  j  scoured,  ami,  after  removal  of  alt 
surplus  moisture  by  the  hydro-extractor,  is  milled  with  sul- 
phuric acid  of  -i — 3°  li.  In  milling  by  the  acid  process  it  i- 
essential  that  the  goods  should  previously  be  well  scoured, 
as  they  cannot  be  subsequently  treated  with  soap  without 
deterioration.  Care  must  be  taken,  therefore,  not  to  soil 
the  pieces  during  or  after  the  milling  process. 

With  the  aeid  process  it  is  more  difficult  to  mill  length- 
wise than  with  the  soap  pro,-  ■->.  Hence,  when  desiriu. 
mill  lengthwise,  the  soap  process  is  preferable.  It  is  also  of 
importance  that  the  ijoods  should  not  he  allowed  to  remain 
long  after  milling  before  the  acid  is  removed,  siuee  the 
continued  action  of  the  acid  may  affect  the  shade  of 
colour ;  moreover,  continued  contact  of  the  goods  with 
metals,  whilst  saturated  with  acid,  may  cause  stains. 

The  author  says  that,  on  the  whole,  the  acid  process  of 
ini)lin<r  has  so  far  given  satisfactory  results.  There  is  a 
considerable  saving  in  soap,  whilst  in  the  ease  of  piece- 
that  have  to  be  carbonised,  no  additional  acid  even  is 
required,  that  already  in  the  clotb,  being  sufficient. 

The  relative  merits  of  the  two  processes  are  then  discussed, 
ami,  with  the  exception  of  cost,  which  is  iu  favonr  of  the 
acid  process,  the  author  is  inclined  to  think  that  the  soap 
process  has  many  advantages  over  the  former.  The  colours, 
in  the  case  of  dyed  goods,  are  more  brilliant  by  the  lattei 
process,  and  there  is  less  risk  of  stained  or  soiled  goods, 
which,  in  the  ease  of  the  acid  process,  may  be  a  serious 
matter,  since  the  goods  cannot  be  subsequently  scoured  in 
soap  liquors  without  deteriorating  their  quality. 

The  most  suitable  acid  is  sulphuric  acid.  There  should 
not  be  an  esxeess  of  moisture,  as  better  and  more  uniform 
results  are  obtained  when  the  cloth  is  not  too  wet.  Of  late, 
acid  of  only  1|  li,  has  been  used,  with  belter  results,  the 
shades  being  less  liable  to  injury,  if  the  goods  were  allowed 
to  lie  in  the  wet  state  than  with  the  stronger  acid  used 
formerly. —  1.  S. 

Paranitranitine    lied    in    Dyeing   and   Printing.      A.    G. 

Green.     J.    Soc.    Dyers    and    Colourists,   1897,    17 — 21. 

(See  also  this  Journal,  1S9G,  590,  649,  and  901.) 
Until  quite  recently  it  was   believed  that  a  very  low  tem- 
perature was  a  necessary  condition  for  the  diazotisation  of 
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p-nitranibue,  aud  that  the  diazo  compound  was  very 
unstable.  This  is  now  known  to  he  erroneous,  for  by 
proper  conditions  the  diazotisation  can  be  readily  per- 
formed without  the  employment  of  ice,  or  taking  any 
particular  care  as  to  temperature.  Moreover,  instead  of 
being  easily  decomposed,  the  diato  solution  is  very  stable, 
and  will  keep  almost  unchanged  for  two  or  three  weeks. 
It  is  only  when  mixed  with  sodium  acetate  that  it  becomes 
unstable. 

The  following  points  must  be  observed  for  successful 
diazotisation  :—  (11)  The  mixture  of  n-nitrauiline  and  hydro- 
chloric acid  must  be  fairly  concentrated,  (o)  The  nitrite 
should  be  added  without  intermission,  but  slowly.  (c) 
Vigorous  stirring  during  the  operation,  (d)  A  sufficient 
excess  of  acid,  (e)  Copper  vessels  must  not  be  used. 
(  f)  The  hydrochloric  acid  should  be  as  pure  as  possible. 

10  lb.  of  n-nitr.iniline  and  2  gals,  of  cold  water  are 
brisklv  stirred  in  an  enamelled  or  wooden  vessel  to  form  a 
perfectly  even  paste.  2i  gals,  of  hydrochloric  acid  of 
1"-  Tw.j  are  then  added,  stirring  for  another  15  minutes, 
after  which  6  galls,  more  of  cold  water  are  added.  To  this 
mixture  is  added,  all  at  once,  with  constant  stirring,  a  solu- 
tion of  bh  lb.  of  sodium  nitrite  in  l\  gals,  of  water.  If, 
after  15  or  20  minutes'  stirring,  the  solution  does  not  give  a 
blue  colour  when  tested  with  "  iodine  paper,"  a  little  more 
nitrite  solution  is  added,  until  the  latter  is  present  in  slight 
excess. 

Directions  for  printing  are  given. — I.  S. 

Lactic  Acid  as  an  Assistant  in  Mordanting  Wool.  C. 
Archer.  Farber  Zeit.  7,  [30],  477—479.  (See  also 
this  Journal,  1896.  l'JG  and  540.) 
As  an  aeid,  lactic  acid  is  weaker  than  either  tartaric  or 
oxalic  acids,  and  ranks  about  equal  with  the  very  feeble 
chromic  acid.  This  is  argued  from  the  fact  that  whilst 
lactic  acid  can  liberate  chromic  acid  from  neutral  chro- 
mates,  chromic  acid  can  also  liberate  lactic  acid  from  neutral 
lactates.  All  the  chromic  acid,  however,  is  not  liberated  by 
the  lactic  acid  (unless  the  latter  be  in  large  excess),  and  the 
mixture  consists  of  an  acid  chromate  and  a  lactate.  These 
salts  do  not  decompose  each  other,  even  on  boiling.  But 
if  both  acids  be  present  in  the  free  state,  they  react  very 
energetically,  the  solution  turning  green  in  a  very  short 
time  even  at  ordinary  temperatures. 

The  action  of  tartar,  tartaric  acid,  and  more  especially  of 
oxalic  acid  on  chromic  acid,  is  very  siow  and  feeble.  By 
boiling,  the  action  of  tartaric  acid  is  increased,  the  solution 
turning  green.  But  a  mixture  of  the  solutions  of  oxalic 
and  chromic  acid  retains  its  yellow  colour,  even  after 
prolonged  boiling. 

It  follows  from  this  that  lactic  acid  is  a  much  better 
reducing  agent  for  chromic  acid  than  either  oxalic  or 
tartaric  acid,  but  in  order  to  use  it  to  bust  advantage,  both 
acids  should  be  present  in  the  free  state.  This  may  be 
effected  by  adding  to  the  mordauting  bath  the  requisite 
quantity  of  sulphuric  acid  to  liberate  the  chromic  aeid  from 
the  salt  employed. 

Under  such  conditions  the  whole  of  the  chromic  acid 
present  may  be  quantitatively  reduced  to  chromic  oxide. 
Thus,  if  a  solution  of  30  parte  of  lactic  acid  (50  per  cent.), 
15  parts  of  potassium  bichromate,  and  5  parts  of  con- 
centrated sulphuric  acid  in  1,000  parts  of  water,  be  boiled 
for  two  hours,  there  results  a  green  precipitate  of  chromic 
oxide,  and  a  clear,  colourless  liquid,  free  from  any  trace  of 
chromic  acid,  the  originally  strongly  acid  solution  having 
become  almost  neutral. 

If  an  excess  of  sulphuric  acid  be  taken,  then  chromium 
sulphate  or  chrome  alum  would  be  formed  instead  of 
chromic  oxide.  On  the  other  hand,  it  is  necessary  that  the 
lactic  acid  should  be  present  in  excess  :  and  it  has  been 
found  that  fir  the  complete  reduction  of  the  chromic  acid, 
the  quantity  of  lactic  acid  (50  per  cent.)  to  he  used,  should 
be  twice  the  weight  of  that  of  the  bichromate.  If  less  be 
taken,  the  reaction  does  not  proceed  as  above  stated.  If, 
for  instance,  a  solution  of  25  parts  of  lactic  acid  (50  per 
cent.)  and  30  parts  of  potassium  bichromate  be  boiled,  a 
browD,  unalterable  precipitate  of  basic  chromium  chromate 


is  speedily  formed,  leaving  potassium  bichromate  ir» 
solution. 

In  the  presence  of  wool  the  reactions  proceed  as  above 
described  ;  but  inasmuch  as  the  wool  (being  of  a  basio 
character)  absorbs  some  of  the  acid,  it  is  necessary  to 
increase  slightly  the  quantity  of  sulphuric  aeid. 

Based  on  these  results,  the  following  proportions  and 
mo  '"■  of  working  are  recommended.  The  well-scoured  and 
rinsed  wool  is  worked  for  20  minutes  in  a  bath  at  75°  C, 
to  which  are  gradually  added  1"5  per  cent,  of  concentrated 
sulphuric  acid,  15  per  cent,  of  potassium  bichromate 
dissolved  in  water,  aud  3  per  cent,  of  lactic  acid  (50  per 
cent.).  The  temperature  is  then  raised  to  boiling,  and 
so  maintained  for  halt  an  hour,  when  the  wool  will  be 
found  to  be  of  a  pure  green  colour,  and  the  bath  perfectly 
colourless.  The  above  quantities  are  said  to  be  sufficient 
for  the  fullest  shades. 

For  thick  felts,  army  cloths,  &c.,  which  are  difficult  to 
penetrate,  the  following  modification  of  the  process  is 
,  recommended.  The  goods  are  first  boiled  for  half  an  hour 
with  the  bichromate  and  sulphuric  acid  only,  when  the 
steam  is  shut  off,  the  lactic  acid  added,  and  the  goods  ran 
for  half  an  hour  longer.  The  temperature  is  then  again 
raised  to  boiling,  and  the  goods  worked  for  another  20 
minutes. — I.  S. 

Albumins,  Putrefaction  of.     O.  Emmerling.     Ber.  29, 
2721—2726. 

WiiKxT-FLon:  glutin  was  separated  from  starch  and  fatty 
matters,  and  mixed  with  water,  calcium  carbonate,  and  a 
little  calcium  phosphate  and  magnesium  sulphate.  After 
sterilising,  a  pure  culture  of  proteus  vulgaris  was  added, 
i  and  the  w  hole  maintained  at  a  temperature  of  37°.  After 
four  days  a  considerable  quantity  of  gas  was  evolved,  con- 
taining 46  per  cent,  of  CO.,,  38  per  cent,  of  hydrogen,  and 
I  16  per  cent,  of  nitrogen.  After  the  sixth  day  a  smell  of 
putrefaction  was  noticed,  and  in  1 4  days  the  whole  mass 
was  in  solution.  The  following  substances  were  recognised 
in  the  liquid  :  phenol,  ammonia,  trimethvlamine,  betaine, 
formic,  acetic,  butyric,  and  small  quantities  of  higher  fatty 
acids.     Xo  ptomaines  could  be  detected. 

Egg  albumin  was  examined  in  a  similar  way,  except  that 
staphylococcus  pyogenes  aureus  was  used  in  place  of  proteus 
and  the  experiment  was  conducted  in  an  atmosphere  of 
hydrogen.  Little  gas  was  evolved,  and  in  14  days  the 
albumin  was  converted  into  a  thin  liquid.  Phenol,  indole, 
scatol,  trimethvlamine,  ammonia,  formic,  acetic,  propionic, 
butyric,  oxalic,  and  succinic  acids,  with  small  quantities  of 
higher  fatty  acids,  were  the  only  products  isolated. 

Experiments  destined  to  decide  whether  staphylococcus 
contains  an  enzyme  capable  of  splitting  up  polysaccharides, 
showed  that  this  is  not  the  case  for  cane  sugar,  glycogen, 
maltose,  and  milk  sugar. — T.  E. 

PATENTS. 

Textile  Fabrics,  An    Improved  Method  of  and  Apparatus 

for  Printing  upon.     A.  S.  Young  and   \Y*.  Rumney  and 

1       Co.,  Ltd.,  Hamsbottom.     Eng.  Pat.  5153,  March  7,  1896. 

With  the  object  of  printing  metallic  or  other  dry  powders 
on  textile  fabrics,  an  adhesive  medium  suitable  for  carrying 
the  powder  is  first  printed  by  means  of  an  engraved  copper 
roller,  and  this  is  followed  by  a  second  roller  on  which  a 
facsimile  of  the  design  engraved  on  the  first  roller  has  been 
cut  in  relief.  This  second  roller  is  furnished  with  the  dry 
powder  from  an  ordinary  colour  box,  and  is  adjusted  so  that 
the  design  falls  exactly  on  the  top  of  the  previous  impression. 
By  using  two  or  more  relief  rollers,  the  fabric  may  be 
printed  with  several  differentlv  coloured  powders. 

— R.  B.  B. 

Textile  Fabrics  ami  Materials,  Impts.in  Kiers  for  Bleach- 
ing ami  similarly  Treating.  E.  Deakin,  Bolton.  Eug. 
Pat.  6028,  March  18,  1896. 

In  the  bottom  of  the  kier  is  inserted  an  inverted  hopper- 
sliaped  casting,  which,  together  with  a  perforated  grating, 
tonus  the  false  bottom  of  the  kier.  Near  the  bottom  of  this 
casting  are  small  openings  communicating  with  the  space 
below  the  false  bottom,  and  inside  the  casting  is  a  coil  of 
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■team  pipes  Vbove  the  casting,  and  connected  with  it.  i*  a 
vertical  circular  pipe,  and  inside  this  and  concentric  irith  it, 
is  ■  imallei  lube  consisting  of  a  series  of  short  tapering  pipes 
fitting  looselj  over  one  another  in  snob  a  waj  us  to  allow  of 
:i  passage  of  liquid  from  the  inner  pipe  to  the  Bpace  between 
the  two  pipes  W  h<  a  steam  is  i i  r s t  admitted  and  circulation 
up,  the  liquor  ascends  in  the  outer  vertioal  pipe  and 
desoends  through  the  inner  tube  into  the  casting  described; 
when,  however,  the  whole  of  the  liquid  reaches  the  boiling 
point.lt  flows  over  the  top  of  the  spurt  pipe  and  is  deflected 
ou  to  the  fabric  in  the  kier. — R,  B,  I!. 

Ii  u   Materials    [more  particularly   Fibrous  Substances], 

improved  Proct  fsfor  Treating,  with  Liquid.     A.  \ I 

sang,  Dresden,  Qermany.  Eng.  Pat.  26,495,  Nov.  23, 
1896. 
A  \  Mil  m  is  produced  in  ;i  hermetically  closed  vessel,  in 
which  the  dry  fibrous  materials  are  placed,  and  liquid  is 
rapidly  conveyed  into  the  vacuum  chamber  by  means  of  a 
high-pressure  pump,  and  immediately  brought  to  a  pressure 
of  at  least  SO  atmospheres.  The  process  is  stated  to  be 
applicable  to  the  dyeing  and  bleaching  of  dry,  raw,  unboiled 
fibrous  material,  such  as  loose  cotton,  cops,  twilled  hanks, 
or  meshed  fabrics. — R.  15.  15. 

7II.-ACIDS.  ALKALIS,  AND  SALTS. 

Sulphuric  Acid :  Cleaning  Transport  Tank-Waggons. 
B.  Norrenberg.     Chero.  lml.  1896, 19,  553.  " 

wrought  iron  cylindrical  vessels,  used  as  tanks 
nania  Fabrik),are  flushed  with  a  good  stream  of  water 
introduced  through  the  manhole,  and  this  flushing  water, 
with  the  suspended  mud,  is  drawn  off  through  a  tube 
red  in  the  manhole  and  reaching  to  the  lowest  point 
in  the  tank,  to  a  partially  exhausted  reservoir.  Drainage 
taps,  which  are  liable  to  leakage,  are  thus  dispensed  with. 

The  reservoir  should  be  fitted  with  a  vacuum  gauge  and 
a  tube  to  show  the  level  of  the  contained  liquid. 

The  cleaning  of  each  lank  can  be  dene  without  risk,  by 
two  workmen  in  from  half  an  hour  to  one  hour. — J.  T.  C. 

Permanganic  Arid.  Seduction  of,  In/  Manqanese  Peroxide. 

11.  X.  Morse.  Ber.  30,  4^—50. 
Tin:  evolution  of  oxygen,  noticed  by  Meyer  and  Reckling- 
hausen, in  aeiditied  solutions  of  potassium  permanganate 
which  have  been  employed  to  absorb  hydrogen  or  carbonic 
oxide,  is  due,  according  to  the  present  author,  to  the  man- 
ganese peroxide  formed  in  the  oxidation,  and  now  pn 
in  the  solution.  The  same  evolution  is  produced  by  all 
reducing  agents,  and  also  by  the  addition  of  a  small  quantity 
of  precipitated  manganese  dioxide  to  acid  permanganate 
solutions.  The  rapidity  of  the  evolution  in  this  latter  case 
is  dependent  upon  the  temperature,  the  amount  of  oxide 
present,  and  the  degree  of  acidity  of  the  solution. 

Investigation  of  the  reaction  led  to  the  following  con- 
elusions  . — 

1.  Permanganic  acid  and  potassium  permanganate  are 
reduced  bj  precipitated  manganese  dioxide,  with  liberation 
of  three-fifths  of  the  active  oxygen  of  the  permanganic 
acid. 

2.  The  observed  instability  of  standard  potassium  per- 
manganate solution  is  attributable  to  this  cause.  Such 
solutions  should  be  carefully  filtered  through  asbestos,  and 
then  stoppered  up. 

3.  Permanganate  solutions  free  from  suspended  oxide 
show  a  high  degree  of  stability  in  the  dark  or  in  diffused 
daylight ;  in  direct  sunlight  however,  decomposition  occurs. 

4.  The  oxide  resulting  ou  complete  reduction  of  a 
neutral  potassium  permanganate  solution  contains  the  whole 
of  the  potassium  origiually  present  in  the  salt,  and  the 
supernatant  solution  is  therefore  neutral. 

5.  Whether  the  precipitated  peroxide  is  formed  by  the 
gradual  decomposition  of  a  neutral  permanganate  solution 
or  by  the  addition  of  manganese  sulphate  to  an  acidified 
solution  of  permanganic  acid,  the  ratio  of  oxygen  to  manga- 
nese only  remains  normal  (i.e.,  2:1)  so  long  as  unreduced 
permanganate  or  permanganic  acid  is  present.  In  the 
absence  of  permanganic  acid  or  its  salts,  the  oxide  loses 
oxygen  even  at  ordinary  temperatures. 


r,.  In  the  presence  of  permanganate  or  permanganic  aciil, 
this  lost  oxygen  is  again  taken  up. 

The   lower   oxides  of  manganese  produced  in  thi 
ions  appear  to  form  members  oi  a  homologous 

and      nia\      be     represented      hv     the    following     toiinuhc: — 

Mm  >..-, \lni )..; Mnt).  Hi.um  ).,  MnO.  I. "..Mm  >„MnO.20Mn<  >., 
&c, 

I  he  author  has  also  studied  the  reaction  of  had  peroxide 
on  permanganic  acid,  in  presence  of  nitric  acid,  and 
represents  ii  by  the  equation  — 

I'll  Mn<  I,    I-  3PbOs  =  11.11  +  L'.MnO..  +  3PbO  +  SOs 

This  reaction  is  complicated  by  the  presence  of  the  manga- 
nese peroxide,  and  is  not  SO  simple  as  that  described  above, 
which  is  represi  ated  as  follows: — 

IIIMiill,    |    r.MnO,  =  211,11  +    ...MnO,  +  4Xln<  ),.  +  30. 

The  reaction  with  lead  peroxide  forms  a  good  method  for 
the  preparation  of  oxygen,  and  possesses  the  advantage 
that  the  gas  current  can  be  regulated  bj  suitable  heating  of 
the  mixture,  or  by  altering  the  rate  at  which  the  permanga- 
nate solution  is  added  to  the'  mixture  of  had  peroxide  and 
nitric  acid. — .1.  T.  C. 

Corrosion  of  Cast  and  Wrought  Iron  by  Fused  Caustic 
Soda  under  Pressure.  Seheurer-Kestner.  Hull.  Soc. 
Chim.  15,  [24],  1250—1252. 

Tiik  author  relates  the  circumstances  attending  the  explo- 
sion of  an  iron  boiler  in  which  caustic  soda  was  being 
heated  to  2.',u  (.'.,  at  a  pressure  of  4  atmospheres.  Labo- 
ratory experiments  showed  that  pressure  increases  the 
rapidity  of  corrosion  of  east  or  wrought  iron  by  fused  caustic 
soda— G.  II.  H. 

Alkali  Sulphates,  Action  of  Hydrochloric  Acid   Gas  on. 
A.Colson.     Comptesreud.  1890,123,  128:,. 

Experiments  were  made  in  which  relatively  large  quantities 
of  sodium  sulphate  were  subjected  to  the  action  of  dry- 
Ill  1  in  tubes  having  their  open  ends  dipping  into  mercury, 
so  that  the  tension  attained  after  prolonged  contact  could 
be  determined  for  different  temperatures.  Under  these 
conditions,  the  mercury  rose  slowly  in  the  tubes,  until  it 
attained  a  stable  height,  showing,  at  In  C,  a  tension  of 
2  mm.  :  at  Inn  ,  of  la  mm.  :  at  12n  ,  of  28'5  mm.;  and 
at  175°,  of  77  mm.  Doubling  the  proportion  of  the  gas 
(the  salt  being  still  in  large  excess),  gave  practically  the 
same  results.  Hence  it  is  concluded  that  the  tension  of  the 
HC1  gas  is  independent  of  its  mass,  this  being  characteristic 
of  heterogeneous  dissociation.  It  was  also  found  that  a 
somewhat  rapid  rise  of  temperature  in  the  experiments 
increased  the  pressure  far  beyond  the  stable  tension  for  the 
temperature  attained.  In  one  case  a  rise  to  175D  in  the 
tube  gave  a  tensiou  exceeding  200  mm.,  which  after  a  time 
Cell  to  78  mm.,  showing  a  change  of  phase  in  the  reactions. 
From  these  and  other  experiments  described,  the  conclusions 
are  drawn,  first,  that  sodium  sulphate  is  attacked  cold  by 
dry  HO ;  and,  second,  that  there  are  several  series  of 
tensions  of  the  gas,  corresponding  to  reactions  expressed 
by- 
Calories. 

(1.)  B04Na,  +  2HCl  =  S01H,  +  2Naa +  17*a 

(2.)  280,Na2 1-  ZHC1  =  2SO,NaH  +  ZNaCl ....     +  33'4 
(3.)  SO.XaH  +  HCl  =  S01H»4-NaC] +10-1 

Of  these,  the  second  equation,  answering  to  the  greatest 
liberation  of  heat,  represents  the  more  stable  effects. 
Finally,  the  author  concludes  that  the  action  of  hydro- 
chloric acid  gas  on  sodium  sulphate  involves  a  succession, 
or  rather,  a  superposition  of  phenomena  of  heterogeneous 
dissociation. — E.  S. 

Iran  Salts  from  Pyrites,  Manufacture  of  [for  Sewage 
Purification].  A.  and  P.  Buisine.  Rev.  Chim.  Indust. 
1896,297. 

The  salts  of  iron,  particularly  the  ferric  salts,  have  of  late 
years  increased  in  importance  as  precipitunts  proposed  for 
sewage  purification,  the  ferric  salts  yielding  the  best  results 
(see  this  Journal,  1893,  354  and  1052).  For  the  manu- 
facture of  ferric  sulphate  by  this  process  100  parts  of 
sulphuric  acid  at  60   B.,  in  the  hot  state  in  which  it  comes 


142 


THE  JOURNAL   OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.  [Feb.  27,  is»- 


from  the  Glover  tower,  are  ruu  into  a  east-iron  boiler  which 
can  be  heated  bj  direct  heat.  To  this  hot  acid,  from  40  to 
50  parts,  according  to  the  desired  acidity  of  the  finished 
product,  c-i  verv  thick  ground  burn!  py  rites  arc  added,  and 
the   mixture  :ed.     A   reaction    set*   in.  which   is 

finished  by  the  application  of  heat,  and  results  in  con- 
version of  "9,'i  per  edit,  of  the  burnt  pyrites  into  the  ferric 
salt.  The  finished  product  i>  a  dry  greyish  powder  of 
anhydrous  ferric  sulphate,  slowly  soluble  in  cold,  readily 
soluble  in  hot  water.  1'erric  chloride  in  the  solid  state  is 
obtained  bv  pa-sing  hydrochloric  acid  gas  containing  very 
little  moisture — i.e.,  in  the  state  in  which  it  leaves  the  salt- 
cake  furnace — over  burnt  pyrites,  placed  in  moderately  thick 
layers  in  suitable  chambers.  The  action  starts  in  one  point 
and  proceeds  rapidly  through  the  whole  mass  until  practically 
the  whole  of  the  ferric  oxide  has  been  converted.  Tor  the 
preparation  of  ferrous  salts,  incompletely  burnt  pyrites, 
containing  still  at  least  10  per  cent,  of  sulphur,  are  treated 
with  sulphuric  acid  at  GO  F>.  in  the  manner  above  described 
for  the  production  of  ferric  sulphate.  The  residual  sulphur 
in  the  pyrites  is  eliminated  during  this  treatment  in  the 
form  of  sulphuretted  hydrogen,  which  reduces  the  ferric 
sulphate  formed  at  the  same  time  into  ferrous  sulphate,  free 
sulphur  separating  out  at  the  same  time.  The  crude  product 
thus  obtained  is  dissolved  in  boiling  water  for  crystallisation. 
The  insoluble  residue  consists  almost  entirely  of  sulphur. 

— c.  o.  w. 


Sulphuretted  Hydn  option  of,  by  Liquid  Sulphur. 

H.  I'elabon.     Comptes  rend.  1897, 124,  35 — 37. 
The  author  summarises  his  results  as  follows : — 

1.  Hydrogen  begins  to  combine  with  sulphur  at  about 
250c  C. 

2.  Between  250'  and  350°,  combination  is  not  complete. 

3.  Liquid  sulphur,  maintained  at  a  temperature  above 
170°  C,  in  presence  of  sulphuretted  hydrogen,  absorbs  a 
considerable  quantity  of  this  gas. 

4.  The  quantity  of  gas  absorbed  is  greater  the  higher  the 
temperature,  pressure  remaining  constant. 

5.  In  all  eases  the  gas  is  liberated  at  the  moment  of 
solidification  of  the  sulphur ;  "  the  disengagement  of  the 
gas  is  a  consequence  of  the  solidification." 

6.  Pure  hydrogen  is  not  absorbed  (in  the  sense  of  solu- 
tion) by  liquid  sulphur. 

It  is  interesting  to  compare  this  result  with  the  observa- 
tion that  liquid  selenium,  heated  in  the  presence  of  a  mixture 
of  hydrogen  and  seleniuretted  hydrogen  absorbs  a  consider- 
able proportion  of  this  latter  gas. — .1.  T.  •  . 

Electrolysis  of  Salts  and  Bases  in  Presence  of  Ammonia. 
S.  M.  Losanitsch  and  Z.  Jovitschitseh.  Mitteil.  d.  konigl. 
Serb.  Akad.  d.  Wiss.     (Ber.  29,  2436.) 

See  under  XI.  A.,  page  148. 

Bone  Acid,  Volumetric  Determination  of.     G.  Jorgensen. 
Zeits.  f.  angew.  Chem.  1S97,  5. 

See  under  XXIII.,  page  163. 

Limestones.  Estimation  if  Iron  and  Alumina  in.     Desire 
de  Paepe.     Chem.  Zeit.  1896,  20,  1004. 

See  under  XXIII.,  page  163. 

Alkalis  and  Alkaline  Carbonates,  Volumetric  Estimation  of, 
with  Phenvlphthahiii  and  Methyl  Orange  as  Indicators. 
F.  TV.  Kftster.     Zeits.  anorg.  Chem.  1896,  13,  127. 


See  under  XXIII.,  page  163. 


PATENTS. 


Cyanogen  Compounds,  Impts.  in  Methods  of  Separating, 
from  Gas  Liquor  or  Other  Solutions  containing  Cyanogen 
Compounds.  II.  liower,  Philadelphia,  U.S.A.  Eng. 
Pat.  361,  Jan.  6,  1897. 

See  under  II.,  page  129. 


Chloride  Solutions  for  Disinfecting  and  like  Purposes,  An 
Impt.  in  the  Preparation  of  Electrolysed.    E.  Hermite, 
E.  J.  Paterson,  and  C.  F.  Cooper,  London.     Eng.  Pat. 
2197,  Jan.  30,  1896. 
The  electrolvsed   chloride  solution  prepared  according  to 
specifications"  15,384  of  1887  (this  Journal,  1888,  764).  8177 
of   1889(1890,    733),   18,370   of   1893    (1894,170),  22,279 
of  1893  (1894,   271),  and   6,497  of    1894  (1895,  492),  loses 
strength  and  deteriorates  with   time,  and  it   is  claimed  that 
this  may  be  prevented  by  the  addition  to  the  chloride  solu- 
tion, either  before  or  after  electrolysis,  of  small  proportions 
of  alkali,  preferably  on   account  of  cheapness,  caustic  soda 
or  milk  of  lime. — G.  II.  R. 

Ferrocyanidesfrom  Sitlphocyanides,  Impts.  in  the  Manu- 
facture of.  J.  T.  Conroy,  F.  Hurter.  and  J.  Brock, 
Liverpool.     Eng.  l'at.  3869,  Feb.  20,  1 

A  mixture  of  calcium  sulphocyanide  and  of  ferrous  chloride 
solutions  is  heated  in  an  autoclave  under  pressure,  with 
iron,  preferably  reduced  iron,  in  excess  of  the  proportion 
indicated  by  the  equation — 

Fe(CNS),  +  2Fe  =  Fe(CX).,  +  2FeS. 
When  the  reaction  is  completed,  the  precipitate,  consisting 
of  ferrous  cyanide  and  ferrous  sulphide,  may  be  digested 
with  caustic  soda  solution  if  it  be  desired  to  obtain  sodium 
ferrocyanide  ;  but  if  the  potassium  salt  be  wanted,  the  pre- 
cipitate is  first  treated  with  strong  hydrochloric  acid  to 
dissolve  out  the  iron  sulphide,  the  hydrogen  sulphide 
evolved  being  collected.  The  ferrous  cyanide  is  then 
washed,  and  digested  with  potassium  hydroxide  solution  to 
obtain  potassium  ferrocyanide.  If  the  first-named  process 
be  used,  the  ferrous  sulphide  left  after  the  digestion  with 
soda,  is  treated  with  hydrochloric  acid  to  obtain  ferrous 
chloride  for  application  in  dacomposing  calcium  sulpho- 
cyanide, the  hydrogen  sulphide  given  off  being  collected  as 
before. — E.  S. 

Zinc  O.tide,  Impts.  in  the  Manufacture  of  [from  Zinc 
Sulphate'].  Dr.  W.  Hampe  and  Dr.  C.  Sehnabel, 
Clausthal,  Germany.     Eng.  Pat.  3906,  Feb.  20, 1896. 

Anhydrous  zinc  sulphate  and  carbon,  both  finely  divided, 
are  mixed  in  the  proportions  indicated  by  the  equation — 

ZnS04  +  C  =  ZuO  +  SO,  +  CO 

and  heated  for  about  two  hours  at  a  regulated  temperature 
approximating  to  650  C.  The  sulphurous  acid  evolved, 
may  be  utilised  in  obtaining  sulphuric  aeid  for  acting  on 
zinc  ores  to  produce  the  ziuc  sulphate  required  in  the 
process. — E.  S. 

Nitrites  of  Soda  and  Potash,  Impts.  in  the  Manufacture 
of.  L.'  G.  Paul,  London.  Eng.  Pat.  4713,  March  3, 
1896. 

To  100  parts  of  sodium  nitrate,  melted  in  an  iron  pan, 
40  parts  of  caustic  soda  and  14  parts  of  sulphur  are  added 
in  successive  portions,  with  agitation,  the  temperature 
being  kept  too  low  for  the  sulphur  to  inflame.  After 
mixture,  the  temperature  is  raised  until  the  melt  froths, 
when  the  agitation  is  renewed.  The  increased  temperature 
is  maintained  until  the  melt  clears,  wheu  it  is  run  off.  The 
same  process  is  used  iu  the  reduction  of  potassium  nitrate, 
equivalent  weights  of  the  nitrate  and  hydroxide  being 
taken,  answering  to  the  proportions  used  in  the  former 
case.  The  nitrite  obtained  is  separated  from  the  sulphate 
simultaneously  formed  by  fractional  crystallisation. — E.  S. 

White  Arsenic,  Impts.  in  the  Manufacture  of.  T.  P.  Sims 
and  \V.  T.rrill,  Swansea.  Eng.  Pat.  9076,  April  30,  1896. 
Certain  by-products,  consisting  chiefly  of  iron  arsenide,  and 
known  as  "  slurrie  "  and  "  hardhead,"  are  melted  and  run  into 
a  vessel  which  is  fixed ;  instead  of  the  usual  movable  vessel 
known  as  the  "  Bessemer  converter."  This  vessel  has  a 
tap  hole,  nozzles  for  introduction  of  an  air-blast,  and  it  is 
surrounded  bj  a  water-jacket.  The  charge  is  melted  in 
an  adjacent  furnace  and  then  allowed  to  run  into  the  fixed 
vessel  or  converter.  The  blast  of  air  is  introduced  just 
before   the   molten   charge   is   run    in,   and   is   maintained 
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throughout    the    operation.      When    arsenious    anhydride 
(which  is  collected)  ceases  to  be  evolved,  the  molten  i 
tents  .iro  run  oat.     rhe  Blag,  consisting  chiefly  of  ferric 
oxide,  is  separated   from    tin-   metal   or   speis-,  containing 
iron,  copper,  silver,  &c.     1    S, 

Evaporators,  Tmprovcmi  nt>  in  and  relating  in  the  Dis- 
charging hi  Stilts  and  the  like  ftvm.  J.  Foster,  Pol- 
lokshields,  Glasgow,     Kng,  Pat.  928,  Jan.  1  I,  1898 

See  'null  r  I.,  paoti  129. 

.\ilrl,  Acid  Regenerator.  l>r.  J.  Walker,  Basel,  Switzer- 
laml.  and  C.  Lehmann,  Maskan,  Prussia.  Kng.  Pat. 
20,290,  Sept.  14,  1896. 
Tin:  apparatus  for  regaining  nitric  acid  from  it-  products 
of  reduction  is  a  cylindrical  chamber  constructed  in  two 
sections,  the  upper  section  resting  on  the  lower,  near  the 
bottom  of  which  is  an  inlet  for  the  gases  • 
superposed  porous  earthenware  plates,  having  holes,  each 
vertically  over  that  beneath  it,  is  arranged  within  the 
chamber,  the  ga-  outlet  being  immediately  below  the 
highest  plate.  Kach  hole  is  occupied  by  a  tube,  re-ting  on 
it-  flange,  and  covered  by  a  cap  in  the  form  of  an  inverted 
cup.  provided  with  a  series  of  notches  at  the  rim,  on  which 
it  rests,  allowing  passage  for  water  in  one  direction  and  for 
the  gases  in  the  opposite  direction.  Water  enters  the 
ehamher  through  a  spray  head  in  the  cover.  Several 
modified  forms  of  caps  to  the  depending  tubes  are  described 
and  shown. —  E.  s. 

VI1I.-3LASS.  POTTERY,  ENAMELS. 

Crude  Kaolin,  Saarau  (Silesia).    II.  SegerandE.  Cramer. 
Thonind.  Zeit.  20,  [56],  819. 

Saaratj  kaolin  is  derived  from  a  deposit  of  kaolinised 
granite.     Its  fusing  point  approximates  to  35    of  the  Seger 

cone,  and  its  proximate  composition  is  : — Quartz,  38 '05  ; 
felspar. 0-61  ;  clay  substance,  6 1*84  per  cent. ;  the  ultimate 
constituents  being  silica,  67*09;  alumina,  23*77;  and  iron 
(reckoned  as  oxide'),  0*70;  with  8*50  per  cent,  of  loss 
during  calcination.  The  clay — assuming  the  iron  to  be 
present  as  a  mechanical  admixture,  probably  from  pyrites — 
is  composed  of  alumina,  39'8;  silica,  46 -.3;  water.  1 3 •  'J 
per  cent.  Analyses  of  the  kaolin  from  the  tipper  workings 
of  the  same  deposit,  made  by  (!.  Richters  in  ISlS.  showed 
75*88  per  cent,  of  total  silica,  and  17*31  per  cent,  of 
alumina,  so  that  the  present  material  is  much  richer  in  clay 
substance. 

Most  of  the  quart/,  is  removed  bj  sedimentation  wash- 
ing, the  purified  kaolin  then  consisting  of  silica  (combined), 
40*89;  quartz,  7-3S;  alumina,  36*3;  iron  oxide,  116; 
loss  during  calcination,  12*57  per  cent.,  which  —  expressed 
in  percentage  terms  of  burnt  kaolin — is  equivalent  to  silica, 
55  -o  ;  alumina,  11*4  per  cent. — C.  S. 

Temperature  Determinations.    [Pottery  Furnaces.]    Hecht 
- .tralbl.  f.  Grlas-Ind.  1896,  11,  311  and  321. 

When  employing  the  Le  Chatelier  pyrometer  the  chief 
points  to  remember  are,  first,  that  the  resistance  of  the  wire 
leading  to  the  galvanometer  should  not  greatly  exceed 
1  ohm.  The  instrument  may  be  ordered  with  sufficient 
length  of  wire  to  reach  from  the  furnace  to  the  manager's 
office  (whereby  the  progress  of  the  heating  can  be  readily 
observed),  and  the  resistance  of  this  will  be  taken  into  con- 
sideration in  standardising  the  apparatus.  Secondly,  the 
platinum  and  platinum-rhodium  w  ire  must  be  of  such  a 
length  that  its  temperature  at  the  point  of  connection  with 
the  copper  wire  leading  to  the  galvanometer  is  not  appre- 
ciably higher  than  that  of  the  room.  The  wires  of  the 
elements,  which  are  insulated  from  each  other  by  porcelain 
capillaries,  must  be  protected  from  the  heating  gases,  and 
particularly  from  carbon,  by  a  porcelain  tube  glazed  on  the 
outside.  The  galvanometer  must  be  firmly  fixed  on  to  a 
table,  wall  bracket,  or  other  support,  so  that  the  perpen- 
dicular coincides  with  the  intersection  of  the  fixed  lines  on 
the  lower  ring,  and  the  cheeking  screw  must  be  loosened 
gradually,  otherwise  the  suspensory  threads  of  the  frame 
may  be  broken  or  strained  and   give  rise   to  inaccuracies. 


The  crank  handle  on  the  casta  is  for  the  adjustment  of  thi 
pointer  against  the  zero  polo)  of  the  scale  after  the  instru- 
ment i-  in  position  ami  before  the  current  is  passed. 

The  instrument  enable/t  the  manager  to  control, 
distance,  the  work  of  the  furnace  men,  and  to  see  that  they 
[•forming  their  task  properly. 

In  considering  the  feasibility  of  replacing  the 
cone-  h\  the  Le  Chatelier  pyrometer  for  pottery  work,  it 
should  be  remembered  thai  time  as  well  as  temp,  rature 
forms  an  important  factor  in  the  production  of  the  pyro- 
lleet  to  be  attained  in  the  kiln,  and  that  the 
r  cone-  undergo,  in  the  processes  of  -int.  ring  and 
fusing,  similar  change-  to  tho-e  sustained  by  the  ware,  and 
therefore  constitute  a  valuable    means  of  control.     'The  two 

methods  in  conjunction,   however,    afford   a complete 

information  respecting  the  firing  temperature  of  various 
kinds  of  ware  than  has  hitherto  beeo  obtained. 

I  he  author  submits  a  table  of  the  fusing  points  of  the 
i  cones  from  So  022  to  Mo.  86,  calculated  from  data 
obtained  by  testing  No.  022  and  others  up  to  No.  10, 
which  reduces  tin  figures  at  which  the  higher  numbers 
were  formerly  estimated.  It  i-  stated  that  the  Le  Chatelier 
instrument  is  employed  in  conjunction  with  the  d'Arsonval 
galvanometer  and  the  Seger  coins  at  the  Royal  Porcelain 
Works  at  Berlin,  l>r.  Schott's  glass  laboratory  in  Jena, 
Messrs.  Villeroy  and  Boch's  works,  and  at  the  Mahlstadl 
Cement  Work-,  with  satisfactory  result-. — C.  S. 

Glass,  Calculation  of  the  Yield  of  a  Charge  of .     E.  llohl- 
baum.     Sprechsaal,  29,  [46],  1273—1274. 

Tin:  shrinkage  ot  the  charge  is  due  to  the  volatilisation 
of  acids,  water,  and  other  impurities,  alkalis,  and  (where 
fluorspar  is  added  as  a  flux)  silicon  fluoride,  the  two  first- 
named  being,  however,  all  that  have  usually  to  be  con- 
sidered in  practice.  The  actual  percentages  of  loss  sus- 
tained by  the  chief  substances  used  in  glass-making  are  : 
of  the  sodium  sulphate  employed,  6-  per  cent,  as  Si  i  ■ 
sodium  carbonate,  .">'.  per  cent,  as  C'<  >._.  :  potassium  carbo- 
nate, 45  per  cent,  a-  ci  >_. :  calcium  carbonate,  46  per 
as  CO _. :  barium  carbonate,  25  per  cent,  as  COj ;  strontium 
carbonate,  32  per  cent,  as  CO.. ;  silica,  n it ;  "carbon,  the 
whole. 

Assuming  the  following  quantities  to  be  taken  for  a 
charge:  sand,  120  kilos.;  sodium  sulphate,  60 ;  calcium 
carbonate.  39;  coke,  3  kilos. ;  total.  222  kilos.:  then  the 
loss  will  b.  i     sodium  sulphate,  37*2 ;  on  the  calcium 

carbonate,    17*49;  coke,  :t   kilos.;  total,  58*14   kilos.;  so 
that  the  yield  of  glass  will  he  222—68=  163*86  kilos, 
this  Journal,  1897,  43).—  i  .  S. 

Plate  Glass.  Rough-Etching.  Sprechsaal,  29,  [49],  1349. 
I'.i  i-oKi;  treating  with  hydrofluoric  acid,  the  glass  is  rouch- 
etched,   by    immersion  in  an  acid  bath,  if  the  sheets  are 

small.     In    the   case    of  large  sheets  an   edging  of  wax 

prepared  by  incorporating  i  kilo,  each  of  shoemakers'  wax 
and  beeswax,  and  50  to  80~  grins,  of  oil  of  turpentine — is 
carefully  placed  all  round  the  part  of  the  sheet  to  be  treated, 
forming  a  trough  to  contain  the  etching  fluid.  The  back- 
ground and  all  portions  of  the  sheet,  except  those  to  be 
occupied  by  the  design,  are  coated  with  a  preparation  which 
must  be  sufficiently  fluid  to  apply  with  the  brush  (or  by 
lithography),  and  cover  well  without  spreading,  dry 
throughout  in  6  or  8  hours,  and  resist  the  action  of  acids. 
The  following  mixtures  answer  well : — 


I. 

Thin. 


II. 

Medium. 


III. 
Thick. 


Rectified  oil  of  turpentine  .. 

Gum  dammar 

Venice  turpentine 

Powdered  Syrian  asphalt  . . . 

Rosin 

Burgundy  pitch 

fallow 

Beeswax 


Grins. 

1,000 
300 
300 
600 


Grins. 
1,000 

200 
500 
ISO 
150 
100 

too 


Onus. 
1,300 

20O 
500 

200 


They  are  prepared  by  heating  the  materials  over  a  sand- 
hath,  taking  precautions  against  boiling  over.     The  product 
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is  stored  in  closed  vessels  to  prevent  the  evaporation  of 
turpentine,  which  latter  substance  is  also  used  for  thinning 
down  the  (warmed)  mass  when  required. 

To  apply  the  preparation,  long,  fine  brashes  of  various 
sizes  are  used,  the  design,  drawn  on  paper,  heing  laid 
under  the  small  sheets  of  gla«.  or  indicated  by  laving  the 
paper  on  the  larger  sized  sheets,  and  dusting  coloured 
powder  through  perforations  made  along  the  outline.— C.  S. 

Clear  Glass.  [Materials.]  A.M.  Sprechsaal,  29, 
[48],  1326. 
Is  the  production  of  clear  glass,  purity  of  materials, 
cleanliness,  and  care  in  the  mixing  and  fusing  of  the  con- 
stituents are  of  prime  importance.  Decoloration  is  effected 
either  by  the  complementary  colouring  action  of  man- 
ganese and  other  oxides,  or  by  oxidising  agents,  such  as 
nitrate  of  so, la  and  arsenic.  The  use  of  coloured  cullet 
should,  as  far  as  possible,  be  avoided,  and  regularity  as  to 
purity  of  the  materials  should  be  secured. 

The  following  proportions  are  recommended  for  the 
several  grades  of  glass  specified:  — 

(«.)  Lead  Crystal/or  Sonorous  Drinking  Glasses  and 
Finest  Cut  Ware. — Qnartzsand,  100  ;  potash  (90  per  cent.), 
33  33;  minium  (free  from  iron  or  copper),  50  ;  pulverised 
limestone,  marble,  calcspar,  or  Danish  chalk,  8-66;  nitre, 
3*66;  manganese  oxide,  0"  10  to  0' 15;  crystal  cullet,  100 
parts. 

(6.)  Crystal  for  Fine  Table-Ware. — Quartzsand,  100: 
soda  (90  per  cent.).  35  :  minium.  8 ;  nitre,  2  ;  lime  (as 
under  a),  10;  arsenic  powder,  0-5;  manganese  oxide, 
0-15  to  0-2;  red  cobalt  oxide,  0-0066  ;  crystal  cullet,  100 
parts. 

(c.)  Semi-Crystal  for  Ordinary  Ware.—  Quartzsand,  100; 
soda  (90  per  cent.),  33' 5;  lime  (as  above),  20;  nitre,  2  ; 
arsenic  powder,  0-5;  manganese  oxide,  0-2  to  025;  red 
cobalt  oxide,  0-001  ;  semi-crystal  cullet,  100  parts. 

(d.)  Bohemian  Crystal  I. — Quartzsand,  100;  best  potash, 
35;  calcined  lime,  19  (or  marble,  &c,  26);  nitre,  1-25; 
green  nickel  carbonate,  0-007  to  0-009  ;  Bohemian  crystal 
cullet,  100  parts. 

(e.)  Bohemian  Crystal  II. — Quartzsand.  100;  best  pot- 
ash, 25;  soda  (90  per  cent.),  5;  powdered  marble,  &c, 
28;  minium,  3-25;  arsenic  powder,  0-75;  Bohemian 
crystal  cullet  II.,  100  parts. 

(f.)  Bohemian  Crystal  III.  Hard  Soda  -  Glass. — 
Quartzsand,  100  ;  best  potash,  25  ;  soda  (90  per  cent.),  10  ; 
powdered  marble,  &c.,  25;  arsenic  powder,  1-5;  nitre, 
0-5;  manganese  oxide,  0-05;  soda  crystal  cullet,  100 
parts. 

(7.)  Bohemian  Crystal  IV.  Soft  Soda-Glass. — Quartz- 
sand,  100;  best  potash, "20;  soda  (90  per  cent.),  13-33  ; 
powdered  marble,  &e.,  20 ;  arsenic  powder,  3  ;  minium, 
1  ;  manganese  oxide,  0-080  to  0'  1  ;  soft  soda  crystal  cullet, 
100  parts. 

(A.)  Crystal  Glass  for  Open  Furnace  with  direet  Wood 
Fire. — Quartzsand,  10(i  ;  molasses  potash,  28;  soda  (90 
per  cent.),  4  ;  powdered  marble,  &c,  24 ;  nitre,  1  ;  lith- 
arge, 2 ;  green  nickelous  carbonate,  0- 008  to  0  01;  cullet 
from  similar  glass,  100  parts. 

(i.)  Moulding  Crystal. — Same  as  a  and  b. 
(k.)  American  Moulding  Crystal. — (Quartzsand,  100 ; 
soda  (99  per  cent.),  39  ;  minium,  51  ;  nitre,  3  ;  cal- 
cined borax,  ol;  nickelous  carbonate,  0-008  to  0-01; 
red  cobaltous  oxide,  0-0005;  cullet  from  similar  glass, 
about  100  parts. 

(Z.)  Ordinary  Moulding  Glass  for  Household  Ware. — 
Quartzsand,  100;  soda  (90  percent.),  42;  limestone,  See., 
25;  nitre,  2;  arsenic  powder,  05:  calcined  borax,  0-5; 
nickelous  carbonate,  01)09  to  0-012  ;  red  cobaltous  oxide, 
0  0005  to  0-0007;  cullet  from  similar  glass,  100  parts. 

(m.)  Plate  Glass. — Quartzsand,  100  ;  soda  (90  per  cent.), 
33*33;  calcspar,  &c,  30;  nitre,  2  ;  arsenic  powder,  05; 
borax,  0-5;  nickelous  carbonate.  0-009  to  0-012;  red 
cobaltous  oxide,  0-0005  to  0-0008  ;  plate  glass  cullet,  100 
parts. — C.  S. 

ICnamclsfor  Iron  Plates,  j*c.     Clauss.     Berg-  u.  Hiittenm. 

Zeit.  1896,  55,  34. 
The  enamel  consists  of  130  parts  of  felspar,  with  125   of 
borax,  70  of  quartz,  25  of  soda,  17  of  nitre,  10  of  fluorspar, 


4  of  antimony,  and  05  of  cobalt.  The  large  proportion  of 
felspar  makes  the  enamel  less  fusible,  but  it  adds  to  its 
covering  power  and  to  its  resistance  to  chemical  action. 

— W.  G.  If. 

Glazes  and  Enamels,  Part  played  hi/  Boric  Acid  in. 
L.  Grenet.  Comptes  rend.  123,  [21],  891—893. 
The  coefficient  of  expansion  of  a  glaze  or  enamel  is  some- 
times increased  by  the  addition  of  boric  acid,  and,  on  the  other 
hand,  is  sometimes  diminished,  although  the  coefficient  of 
expansion  of  boric  acid  itself  is  greater  than  that  of  any  glass. 
The  author  finds  that  if  boric  acid  be  used  in  successively- 
increased  quantities,  the  first  effect  is  to  lower  the  coefficient, 
and  afterwards  to  progressively  increase  it.  This  result 
appears  to  be  connected  with  the  circumstance  that  if  the 
proportion  of  bases  be  large,  devitrification  occurs  ;  whereas 
if  the  proportion  of  boric  acid  be  large,  a  separation  of 
nearly  pure  boric  acid  takes  place. — V.  C. 

PATENT. 

Improved  Kiln  for  "  Firing"  Colours,  Gold,  Enamels,  and 
the  like,  on  all  Kinds  of  Pottery  and  Glass  ;  applicable 
also  to  other  Purposes,  such  as  Baking  Bread  and  the 
like.  D.  Chapman  and  W.  IUingworth,  Longton.  Eng. 
Pat.  23,831,  Dec.  12,  1895. 

The  articles  are  placed  on  a  frame,  which  revolves  so  as  to 
carry  the  articles  to  be  fired  into  the  furnace  while  with- 
drawing from  the  heated  chamber,  the  articles  which  have 
been  fired.  The  inventors  claim  improved  construction  of 
kiln  and  means  of  securing  continuous  firing. — V.  C. 


IX-BUILDING  MATERIALS,  CLAYS, 
MORTARS.  AND  CEMENTS. 

Slag  Bricks,  Manufacture  of.     Berg-  u.  Hiittenm.  Zeit. 
1896,  55,  340. 

Blast-ivrxac'E  slag  is  too  brittle  and  too  sharp-cornered  for 
road-metal ;  and  if  the  hot  slag,  whilst  still  pasty,  is  worked 
in  a  brick  press,  the  moulds  are  not  properly  filled,  and  the 
resulting  slag  block  becomes  brittle,  like  quickly  cooled  glass. 
At  the  Karl  Emil-Hiitte  in  Koniginhof  (Bohemia),  bricks  are 
made  from  the  cinder  produced  in  a  coke  furnace  smelting 
an  oolitic  impure  clay  ironstone.  The  slag,  having  the  per- 
centage composition  of  from  25-8 — 27  Si02,  1-5 — 1-7  Fe(  >. 
17-3—19-3  Al,()j,  51-5  CaO,  0-4—2-5  MgO,  and  1-3— 
1-8  S,  is  run  from  the  cinder-notch  into  water,  where  it  is 
granulated  to  a  clear  grey  -coloured  sand.  It  is  then  mixed 
in  a  mill  with  milk  of  lime  and  pressed  into  bricks,  which 
must  he  left  for  eight  days  to  harden  before  they  will  bear 
transport.  The  bricks  should  contain  about  26-5  Si().,, 
17  A1203,  and  52  CaO  per  cent.,  and  should  bear  a  pressure 
of  18  kilos,  per  sq.  cm.  (256  lb.  per  sq.  in.),  though  they 
are  only  guaranteed  to  carry  two-thirds  of  this  amount.  The 
whole  width  of  the  brick  should  withstand  a  load  of  4,870 
kilos,  (nearly  5  tons).  Another  furnace,  producing  a  slag 
of  the  composition  33  Si()2,  1  FeO,  4J  MnO,  18f  A1X)3, 
40  CaO,  2?;  MgO,  and  \\  S  per  cent.,  gives  less  satisfactory 
bricks,  that  will  not  bear  transport  for  three  months. 

— W.  G.  M. 

Limestones,  Estimation  of  Iron  and  Alumina  in.     Desire 

de  Paepe.     Chem.  Zeit.  1896,  20,  1004. 

See  under  XXIII.,  page  163. 

PATENTS. 

Burning  Cement-making  Materials,  Lime,  Chalk,  and  the 
like;  Impts.  in  Apparatus  for,  and  the  Obtainmeni 
therefrom  of  Carbonic  Acid  Gas.  W '.  K.  Taylor, 
Kochester.     Eng.  Pat.  68,  Jan.  1,  1896. 

The  inventor  claims  the  obtaining  from  the  above  materials 
of  practically  pure  carbonic  acid  gas.  and  the  combination  in 
apparatus  therefor  of  "  a  drying  floor  on  which  wet  slurry 
i-  partially  dried,  a  bed  of  retorts  in  which  the  remaining 
moisture  and  carbonic  acid  is  driven  off  from  the  material, 
and  a  fusing  kiln  in  which  the  dried  material  is  burnt  or 
fused."— V.  C. 
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Artificial  Stone,    1  Nem  or  Improved  Manufacture  of,  for 
Building,  Decorative,  and  other  Purposes.     F   W.  Max- 
well and  W.  Beer,  Manchester.     Eng    Pat.  2614,  1  ■ "  ■  -_i  >  5, 
1896. 
\  mviikim    produced  by  admixture  of  a  stone  base  with 
oxide  of  magnesium,  ami  successive  treatmenl  with  magne- 
sium ohloride,  oleate  soap,  and  acetate  of  aluminium. 

—v.  C. 

i  hied,  f  Coloured  Marble  ;  improved  Process'for  Producing 
Artificial  M  Bernstein,  Berlin.  Eng.  Pat.  17,281, 
.\u_'.  5,  1896. 

Thi  material  consists  mainly  of  the  waste  produced  in 
polishing  stones,  which  is  mixed  with  a  binding  mat 
such  a-  a  mixture  of  magnesitc  and  magnesium  chloride, 
anil  allowed  to  harden  under  -light  pressure.  In  order  to 
produce  veins,  "  tin-  oolouriog  matters  are  previously  mixed 
with  the  suitable  quantity  of  pulverised  white  marble  and 
brought  into  the  fundamental  mass  in  tins  mixed  state." 

— V.  <  . 

Artificial  Stone,  Impts.  in  the  Manufacture  (•/'.     A.  (  lery, 
.London.     Eng.  Pat.  24,242,  Oct.  :to,  1896. 

\  i-i  18T1C  material,  hardening  to  the  consistency  of  stone, 
suitable  for  application  to  and  protection  of  stony  surl 

The  plastic  material  is  prepared  In  adding  about  one  part 
oi  thi  liquid  mixture,  viz.,  zinc  ;b'»  per  cent,  and 

hydrochloric  acid  65  percent.,  to  three  parts  of  a  mixture 
composed  of  about  30  per  cent,  of  zinc  oxide  mixed  with 
gandstl  in-,  Portland  Stone,  -and  and  marble,  or  granite. 

—V.  C. 

dies  unit  the  like,  Impts.  in,  and  in  Minus  for  Protecting 
themfrom  Water  Insects,  and  Preserving  them  generally. 
H. Gallinowsky,  Longbeach,  Miss.,  U.S.    Eng.  Pat.  25,851 . 

Nov.  17.  1896 

\  i  ic.ian  -  material,  snob  as  jute,  i-  soaked  with  boric  acid, 
magnesium  chloride,  hydrated  magnesium  oxide,  and  sal 
ammoniac,  and  wrapped  round  that  portion  of  the  pile  w  hich 
is  to  be  immersed  in  water,  which  portion  has  a  diminished 
cross  section,  and  the  whole  is  theu  subjected  to  a  ere. 
bath.— V.  ('. 

X.-METALLURGY. 

Calcium   Carbidt  -   A    .Y,  ir   Jteducing  Agent. 
H.N.Warren.     Chem    News,  1897,  75,  2. 

I'm  author  gives  the  results  of  a  series  of  experiments 
in  which  calcium  carbide  was  used  as  a  metallurgical 
reducing  agent. 

An  excess  of  litharge,  when  beated  to  redness  in  contact 
with  calcium  carbide  in  a  clay  crucible,  was  reduced,  with 
formation  of  metallic  lead  and  calcium  oxide.  Cat),  the 
reaction  lieing  accompanied  by  vivid  incandescence. 

t  in  healing  a  mixture,  in  which  the  proportion  of  -arbide 
exceeded  that  of  the  litharge,  to  various  temperature-,  alloys 
of  calcium  and  lead  of  varying  composition  were  obtained, 
together  with  the  expulsion  of  carbon  dioxide.  The  alloy- 
thus  formed  are  all  more  or  less  brittle,  their  melting 
point  ranking  below  that  of  pure  lead,  and  are  slowly  hut 
completely  decomposed  in  contact  with  aqueous  vapour. 
Stannic  oxide,  cupric  oxide,  and  also  ferric  oxide,  at  corre- 
spondingly higher  temperatures,  were  readily  reduced, 
yielding  results  of  no  practical  value;  in  the  case  of  the 
cupric  alloys,  those  samples  containing  less  than  1  per 
cent,  ot  calcium  being  rendered  cold-short,  and  breaking 
under  very  small  strain,  whilst  iron  containing  calcium 
approaches  in  appearance  that  of  ferro-manganese,  being 
even  more  brittle  and  very  oxidisable  in  contact  with  water. 
Oxides  of  manganese,  nickel,  cobalt,  and  even  chromium. 
molybdenum,  and  tungsten  were  also  readily  reduced, 
yielding  calcium  alloys. — A.  S. 

Iron  Carbide,  Pure.     ¥..  1).  Campbell.     Amer.  Chem.  J. 
1896,18,  836-847. 

Cakkfi  Li.Y  annealed  bars  of  crucible  cast  steel  (1 '29  per 
cent,  of  C)  were  suspended  from  a  copper  ring  in  a  4  per 
cent,  solution  of  hydrochloric  acid.    The  ring  w»*  connected 


to  the  positive  pole  of  a  series  of  storage  cells,  a*  platinum 
cup  being  cathode,  and  an  electric  current  of  I  ampere  at 
8  volts,  passed  through  for  15 — 16  hour-.  Each  day 
the  deposit  on  the  strips  was  brushed  off  and  collected, 
and  the  process  renewed.  From  S76  grins,  of  steel  which 
was  dissolved,  53  grins,  of  carbide  was  coUectei 
per   cent.,   or   about   half  the    total   carbon   iii    the    steel 

-lining  the  formula  of  the  carbide  to  be  Fe,(  )  The 
carbide  obtained  consists  of  minute  bright  steel-grey  scales 
of  sp.  gr.  6 •944,  gradual!)  but  completely  converted  1>\ 
moist  air  into  carbon  and  ferric  oxide,  and  completely 
soluble  in  moderate]*  strong  hydrochloric  acid.  Analyses 
of  the   body  gave    6*646    and    6  625    per    cent,    of    carbon  ; 

I    requires  6  67  per  cent. 
The  gases  arising  from  the  solution  of   the  carbide  in 

hydrochloric  acid    were   examined.      About    150   e.c.  of  gas 

was  yielded  by  O'GOOgrm.  of  the  carbide.     Determinations 

were  mild,'  of  the  olefines  (by  absorption  with  bromine). 
the  carbon  dioxide  formed  by  explosion,  fir-t  of  the  original 
gas  and  then  of  the  gas  without  olefines,  and  the  hydrogen 
(by  absorption  with  pallidums  chloride).  Calculated  on 
1  grin,  of  the  carbide,  the  average  result  was  volume  of 
gas,  250  c.c.  i  hydrogen,  210  c.c.  ■  olefines,  9"G  c.c.  ;  total 
i'11.  72  c.o.;  COo  from  paraffin's,  :'.:>  c.c.;  <'<i,  from 
olerine-  i  in  difference),  89  c.c.  The  figures  Bhow  that 
about  60  per  cent,  of  the  total  carbon  of  the  carbide  appears 
in  the  gases,  l  lie  rest  clearly  occurring  a-  some  byd 
which  either  condensed  or  remained  in  solution.  lb. 
liquid  in  the  flask  son  It  strongl)  of  butane,  in  which  form 
no  doubt  most  of  the  missing  carbon  existed.  The  ratio 
of  the  volume  of  the  olefines  to  that  of  the  C( t.  they  pro- 
duced shows  that  butyleue  must  have  been  present  in 
quantity.  The  author  suggests  that  these  iron  carbides 
have  the  general  formula  (  IV-,,,  being  olefines  iu  which  II 
is  substituted  by  — Fe.Fe.Fe—  :  when  these  are  dissolve, l. 
the  corresponding  oleli  ne  is  formed,  which  paitly  polymerises 
and  paitly  picks  up  hydrogen,  which  is  simultaneously 
formed  by  the  action  of  the  iron  group  on  the  acid. 

—  J.  T.  U. 

Carbide  in  Steel.     F.  Melius.  F.  Foerster,  and  G. Schoene. 

Zeits.  anorg.  Chem.  1896,  13,  :\i. 
Tm-.   tesults  arrived  at  by  the   authors  are   as  follows: — 
(1.)   Ignited    steel    i-    a    mixture  of    crystallised  iron    and 
crystallised   iron   carbide.      (-2. 1    Iron  carbide  is    a   definite 

compound  of  tb nposition  CFe3,  and  resembles  and  is 

analogous  to  manganese  carbide,  <'Mn...  but  is  more  in- 
different to  solvents.  (.!.)  Iron  carbide,  is  not  altogether 
in-oluble  in  dilute  acid-.  v4.i  Iron  carbide  dissociates  on 
strong  heating  into  carbon,  and  iron  poorer  iu  carbon,  and 
from  this  latter  iron  carbide  again  separates  on  slow 
cooling.  (j.)  Iron  carbide  enter-  into  chemical  reaction 
with  iron  at  a  bright  red  heat. —  L.  T.  T. 

Gold,  Cyanide  Proa  is;  Comparison  of  Zinc  and  Klec- 
trical  Methods  if  Precipitation.  A  von  Gernet. 
Johannesburg  Chem.  and  Metall.  Soc.,  (Jet.  1896. 
The  most  important  points  for  comparison  are  the  relative 
strengths  of  solution  and  consumption  of  cyanide  in  the 
two  processes.  In  regard  ta  the  former,  the  solution  of 
gold  depends  more  upon  mechanical  conditions  than  upon 
strength  of  solution,  as  even  a  0-O.j  per  cent,  solution 
.uis  over  88  times  the  amount  of  cyanide  actually 
required.  A  0  :;  per  cent,  solution  is  used  on  the  Band 
because,  although  the  gold  might  be  di-solved  in  a  weaker 
liquor,  the  zinc  would  fail  to  precipitate  it.  Thus,  in  the 
ziuc  process,  the  strength  of  solution  must  he  adapted  to 
the  precipitant,  whilst  in  the  electrolytic  process  any 
strength  may  he  used  according  to  the  nature  of  the  ore 
to  be  treated.  The  crudeness  of  the  zinc  method  is  one 
of  its  prominent  faults,  great  care  being  needed  in  a 
clean-up,  and  no  means  being  available  for  checking  loss. 
"  Theu,  taking  zinc  cyanide  bullion  as  averaging  70  per  cent, 
fine  gold,  and  Siemens-Halske  cupelled  bullion  as  89  per 
ceut.,  each  oz.  of  fine  gold  in  the  latter  case  is  worth  6rf. 
more  than  in  the  former.'"  The  cost  of  electrical  pre- 
cipitation for  a  plant  capable  of  working  500  tons  per 
diem  may  be  taken  at  (per  ton)  : — Filling,  I0d.;  cyanide, 
3  •  id.  ;  lime,  0-  bd.  ;  white  labour,  bd. ;  native  labour,  1  •  9r/.  ; 
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fuel  and  power,  ■*</.;  lead,  I'Sd.;  iron,  0-3,1 :  charge 
due  extra  cost  plant.  O'Sd.;  store  an. 1  general  charge.  3- 2d. 
Total.  2s.  6-8d.  For  a  7,000  ton  plant,  four  boxes  4j  ft.  x 
3  ft.  v  3d  ft.  would  be  used,  containing  3  tons  of  iron  per 

°°x-  .  •     . 

Treatment   of  Slimes.— -For  this  purpose   tee   electrical 

process  has  no  "rival.     It  is  now  for  the  first  time  possible  to 

treat  all  ore  products— free  gold,  concentrates,  tailings,  and 

slimes;    and   since   the    last-named   may   now    be   treated 

separalelv.   there    i<    no    need    to    leave    as    much  pulp  as 

possible  in  the  tailings  vat,  with  the  risk  of  rendering  the 

sands  slimv  and  nuleachable.     Only   the  leachable  portion 

of  the  mill-pulp  will   be   retained,  and  extractions   should 

therefore  he  higher.     Early  in  1897,  plant,  capable  of  treat- 

\os  ,  i  tons  of  slimes  monthly,  will  be  at  work,  and 

such  a  plant   will   soon  be  a  necessary  part  of  every  mill. 

At    present   everv  ton  of   water  introduced   into  the  stock 

cyanide  solution  in  the  tailinss  necessitates  the  waste  of  an 

equal  volume   of  dilute  solution  to  make  way  for  it  in  the 

tanks.    The  gold  and  cyanide  in  this  solution  were  formerly 

lost,    but    they    will   now     be   recovered    by    applying    this 

solution  to  the  treatment  of  slimes,  for  which  a  very  dilute 

liquor  is  appropriate.     In  a  slimes  plant  the  pumping  and 

precipitating  capacity  must  be  very   great,  since  7  tons  of 

solution  are  handled   for  each  ton  of  slimes  treated.     The 

precipitation  must  be  very  perfect,  since  the  dilute  liquor 

displaced,  bulk  for  bulk,"  by  the  slimes  under  treatment, 

must  run  to  waste,  and  any  gold  and  cyanide  left  in  it  is 

lost.     The  rate  at   which    the   slimes   settle  depends  upon 

their  nature,  upon  the  depth  of  the  vat,  upon  the  ratio  of 

slimes  to  solution  in  the  mixture,  and  upon  the  influence  of 

the  agents  (such  as  lime)  added  to  accelerate  settling.     The 

treatment  of  slimes  fresh  from  the  mill,  causes  difficulty 

owing  to  the   ready    solubility   of  tbe  gold  ;  this   happens 

through  some  of  the  gold  in  the  overflowing  slimes  from  a 

newly  charged  vat  being  dissolved  by  the  agency  of  a  little 

cyanide  left  in  the  vat  after  discharging.     Old  slimes  from 

slimes  dams  give  trouble  owing  to  the  presence  of  sulphates 

and  free  acids  from  oxidised  pyrites,  and  from  decomposed 

animal  and  greasy   matter   from  the   mine    and   the   mill. 

These  complications  are  not  observed  in  laboratory  trials, 

hut  only  in  actual  working.     The  whole  may  be  summed 

up  by  "saying  that  while    zinc  has  in  its   day  done  good 

service,  it  no  longer  meets  modern  requirements,  and   must 

be  superseded  by  electricity. — W.  G.  M. 

Silrer,  Extraction  of  [Treatment  of  Sulphides  with 
Sulphuric  Acid.']  P.  Truchot.  Eevue  Chim.  Ind.  7, 
.  380—383. 
Ix  the  extraction  of  silver  by  the  ltussell  process  in  the 
United  States,  a  double  hyposulphite  (thiosulphate)  of 
sodium  and  copper  is  employed,  and  this  solution  gives 
much  better  extractions  than  hyposulphite  of  sodium  alone. 
The  drawback  of  the  process  was  the  difficulty  of  treating 
the  sulphide  precipitate,  which  takes  the  form  of  a  dry 
powder,  difficult  to  handle,  causing  loss  and  being  difficult 
to  sample  and  assay.  The  following  successful  method  of 
treatment  has  been  adopted  at  the  Marsac  Mine  of  the 
Dewey-W  alter  Refining  ( So.:  — 

A  charge  of  about  4  50  kilos,  of  the  sulphide  precipitate 
and  450  kilos,  of  sulphuric  acid  of  66°  B.  is  placed  in  an 
iron  pot,  carefully  stirred,  and  heated  to  boiling.  Sulphur 
dioxide,  mixed  with  sulphur,  is  violently  di>i  ngaged  at  first. 
The  reaction  may  be  hastened  by  means  of  a  jet  of  steam. 
When  the  mixture  begins  to  get  pasty,  about  1,350  kilos,  of 
acid  are  added  in  quantities  of  15  kilos,  at  a  time.  As  the 
boiling  proceeds,  the  precipitation  of  granular  insoluble 
sulphate  of  copper  necessitate-  frequent  Btirring.  The 
pots  are  not  rapidly  altacked,  nine  having  been  employed 
during  1894.  After  about  an  hour's  violent  boiling,  the 
operation  is  stopped  and  the  charge  allowed  to  cool,  after 
which  it  is  led  into  the  dissolving  vat,  containing  water, 
and  boiled  by  a  jet  of  steam,  and  filtered.  Almost  all  the 
copper  is  contained  in  the  first  liquid.  The  heavy  white 
mud  is  washed  with  weakly  acid  solutions  to  remove  the 
silver  ;  after  washing,  it  contains  about  5  to  19  ozs.  of  silver 
and  50  to  100  ozs.  of  gold  per  ton,  and  consists  principally 
of  sulphate  of  lead,  and  is  smelted  directly.  The  solutions 
are   passed  through   a  filter  of  washed  quartz  sand,  upon 


which  and  in  the  dissolving  vat  considerable  quantities  of 
metallic  silver  are  deposited;  about  10,000  ozs.  of  silver 
per  year  accumulate  on  the  filters.  The  filtered  liquors  are 
heated  by  steam  in  a  vessel  containing  copper  (usually 
electrolytic  cathodes),  with  a  current  of  air  passing  over, 
about  4  to  1 8  hours  being  required  for  the  precipitation. 
After  20,000  ozs.  of  silver  have  accumulated  in  the  vat,  it 
is  transferred  to  a  special  vat  and  washed  with  cold  water 
and  cold  acidulated  water  till  no  further  trace  of  copper  is 
found  in  the  washings  ;  this  operation  takes  15  hours. 
The  silver  is  dried,  pressed  into  cakes,  again  dried,  and 
melted  under  borax  as  usual.  The  sulphate  of  copper  is 
recovered  from  the  liquors  by  crystallisation. 

A  foreman  and  three  men  are  able  to  work  a  plant 
capable  of  treating  over  52,000  kilos,  of  the  sulphides  per 
annum. — H.  B. 

Cadmium  with  Silver  and  Copper  Metallic  Combinations, 
A  New  Minle  of  Alloys  of.  J.  B.  Seuderens.  Bull.  Soc. 
Chim.  15,  [24]",  1241—1247. 

A  bar  of  cadmium,  placed  in  a  solution  of  sulphate  or 
acetate  of  silver,  precipitates  the  latter  metal,  but  if  the 
action  be  allowed  to  go  on  for  a  Ions:  time,  the  loss  in  weight 
of  the  bar  of  cadmium  is  much  more  than  equivalent  to  the 
silver  precipitated,  and  as  this  excess  was  not  present  in  the 
solution,  it  was  found  iu  the  metallic  deposit,  which  had 
been  slowly  transformed  into  a  very  oxidisable  alloy  of  the 
formula  AgCd3.  Similar  experiments  were  tried  with 
solutions  of  chloride,  sulphate  and  acetate  of  copper. 
Pulverulent  alloys  were  formed,  but  containiug  less 
cadmium. — G.  H.  B. 

Steel,  Alloys  of,  with  Molybdenum  and  Chromium.    Oesterr. 
Zeits.  Berg-  u.  Huttenw.  1896,  54,  590. 

The  Schneider  Company  at  Creusot  have  lately  experimented 
with  regard  to  the  production  of  molybdenum-chrome  steel 
for  armour  plates.  They  find  that  the  addition  of  0'2 — 03 
per  cent,  of  chromium  and  a  like  amount  of  molybdenum  to 
steel  greatly  increases  its  resistance  to  penetration,  without 
rendering  it  brittle.  This  steel  may  be  made  in  the  con- 
verter or  in  the  crucible,  with  the  aid  of  ferro-chrome  and 
of  pure  metallic  or  of  alloyed  molybdenum.  It  may  he 
forged,  rolled,  hardened,  or  cemented. —  W.  G.  M. 

Tellurium  Production  at  the  Royal  Hungarian  Lead  and 
Silver  Smelting  Works  at  Schemnilz.  J.  Farbakv.  Zeits. 
f.  augew.  Chem.  1S97,  11. 

It  has  long  been  known  that  the  presence  of  tellurium  gives 
rise,  by  volatilisation,  to  a  loss  of  gold  and  silver  during 
their  cupellation.  Experiments  made  with  the  object  of 
removing  tellurium  from  the  gold  and  silver  obtained  at  tbe 
Pertuzola  works  in  Italy  were  published  last  year  by 
C.  and  P.  Heberlein  (Berg-  und  Huttenm.  Zeit.),  and 
C.  Whitehead  (this  Journal,  1896,  202)  has  worked  out  a 
process  for  separating  tellurium  from  the  silver  and  copper 
contained  in  the  silver  mud  formed  in  copper  electrolysis. 
Applications  of  tellurium  in  medicine,  porcelain  painting, 
and  thermo-electricity  are  heard  of  from  time  to  time,  but 
it  would  appear  that  so  far  uo  satisfactory  results  have  been 
obtained,  and  that  tellurium  is  at  present  only  valuable  en 
account  of  its  rarity.  Partly  in  the  hope  that  by  making 
tellurium  more  accessible  some  practical  applications  of  it 
will  be  discovered,  it  has  been  decided  to  manufacture  it  at 
Schemnilz  from  the  Siebenburgen  ore  used  there.  The  ores 
used  contain  calcium  and  magnesium  carbonates,  silica, 
lead,  copper,  and  zinc  compounds,  and  gold,  silver,  and 
tellurium.  The  ore  is  first  dissolved,  as  far  as  possible,  in 
concentrated  sulphuric  acid ;  the  mass  is  then  extracted 
with  hot  dilute  hydrochloric  acid,  and  filtered.  The  residue 
contains  all  the  gold  and  silver,  the  filtrate  the  tellurium. 
The  latter  is  precipitated  by  saturating  the  liquid  containing 
it  with  sulphur  dioxide,  which  is  employed  in  the  liquefied 
form.  The  precipitated  tellurium  is  washed,  dried,  and 
finally  fused  and  cast  in  sticks  or  granulated.  It  contains 
from  72  to  85  per  cent,  of  tellurium,  the  principal  impurities 
being  copper  and  tellurium  dioxide,  the  latter  formed  by 
the  oxidation  of  the  finely  divided  metal  during  the  drying 
process. — T.  E. 
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Cobalt  and  Nickel,  Sidphidet  of,    G.  Chesneau.     Comptes 

rend.  1806,  123,  1068     1071. 
\ikui\i     polysnlphidoe     saturated    with    lulphur,    give 
with  cobalt  salts  d   blaoh   persulphide,  CO5S7,  insoluble  in 
: i ] u.t 1 1    monosulphides,   bul  soluble   in   sulphides  saturated 
with    mlphar.      Nicl  a    oorresponding    per- 

Balphide,  which,  howeTer,is  soluble  in  alkali  monosulphides, 
l>ut  onlj  with  difficult]  in  polysulphides. — J.  T.  I>. 

Tungsttn,  The  Reduction  of ,  from  Wolfram  by  Carbon  in 

Hi,  Electric  Furnace.     E.  Defacqz.     Compter  rend.  1896, 

123,  1288. 

Wolfram    From  Zinnwald,  in    Bohemia,  "as  used    in  the 

experiments,     it  contained  abonl   79  per  cent,  of  tungstic 

acid,  an. I  abonl    16   per  cent,  of  manganous  oxide,  tin' 

uamder  consisting  of    ferrous  oxide,  lime,  ami  silica  in 

ible  proportions.     A  mixture  <>f  the  mineral  with  sugar 

oarbon,  subjected   to  the  action  of  an  electric  arc  of  1,000 

amperes  and  60  volts  for  12  minntes,  gave  a  melted  metallic 

mass.  easiri  detachable  from  the  scoria.    Analysis  of  the 

tungsten  tlms  obtained  showed  it  to  be  entirely  free  from 

manganese  and  calcium,  the    onlj    impurities  being  about 

S  per  cent,  of   carbon,  rather  more  than  2  per  rent,  of  iron. 

and  0*5   per  cent,  of  silicon.     The  author  concludes  that 

the    direct    treatment    of    native    minerals     in     the   electric 

turnace  is  capable  of  yielding  metals  sufficiently  pure  for 

industrial  application. — K.  S. 

Iron,  Corrosion  of,  by  Water  containing  Carbonic  Acid. 
P.  Petit.     ■  ml.  1896,  123,  127S. 

See  undet  1.,  page  128. 

Corrosion  if  Cast  mid  Wrought  Iron  by  Fused  Caustic 
Soda   under    Pressure.     Scheurer-Kestner.     Hull.    Soc. 

(him.  15,  [2  1  !,  1SS0. 

See  under  VII.,  page  141. 

Platinum,  The  Action  of  Phosphorus  on.     A.  Granger. 
Coniptes  rend.  1896, 123,  1284. 

See  under  XXIV.,  page  169. 

Cooper,  Electrolytic  Analysis  for  Technical  Purposes; 
Estimation  of  Arsenic,  Antimony,  Sulphur,  and  Foreign 
Vetals.  A.  Hollard.  Comptes  rend.  1896,  123,  [24], 
1063. 

See  under  XXI 11.,  page  164. 

Slag  Bricks,  Manufacture  of.     Berg-  u.  Hiittenmiinn. 
Zeit.  1896,  55,  340. 

See.  under  IX.,  page  144. 

PATENTS. 

White  Arsenic,  Impts.  in  the  Manufacture  of.  T.  P.  Sims 
and  W.  Terrill,  Swansea.  Eng.  Pat.  9076,  April  30. 
1896. 

See  under  VII.,  page  142. 

Galvanising,  An  Impt.  in.  [Tinning.]  R.  Heathfield  and 
W.  S.  Rawson,  London.  Ens;,  l'at.  24.703,  Dec.  24, 
1895. 

Any  imperfection  in  the  coating  of  galvanised  iron  or  steel 
articles  may  be  remedied  by  cleansing  them  from  all  traces 
of  oxide,  and  then  immersing  in  a  bath  composed  of 
about  2  parts  of  chloride  of  tin  (fused),  and  10  parts  pyro- 
phosphate of  soda  to  600  parts  of  water.  To  prevent  too 
rapid  deposition  oftin,  the  bath  is  preferably  started  cold  and 
then  gradually  raised  to  boiling  point  An  immersion  of 
about  30  minutes  suffices  to  give  a  coating  of  tin  to  the 
bare  iron  surfaces  as  well  as  to  the  galvanised  portions,  but 
if  the  articles  are  to  receive  a  second  coating  in  the  zinc- 
depositing  vat,  a  10  miuutes'  immersi3n  in  the  tin  bath  will 
suffice.— G.  II.  R. 


Treatment  of  Tron  and  Steel,  and  Production  of  Alloys 
|  producing  <  'hromated  Iron  or  si, ,  l  .  /«,/,/..  in  the,  E. 
Placet,  Paris.     Eng.  Pat.  203,  dun.  3,  1896. 

Chromium  is  deposited  upon  bars  oi  tubes  of  iron  oi 
in  eleotrolysis,  and  the  bar-  or  tubes  are  afterwards  cither 
melted,  hammered,  roiled,  drawn,  or  subjected  to  cementa- 
tion.— R.  S. 

Auriferous  Antimony  and  other  Ores,  Smelting}  Impts.  in 
Plant  and  Process  for.  C.  C.  Longridge,  Leigh,  and 
(l.  T.  Holloway,  London.     Eng.  Pat.  303,  Jan.  I,  1896 

At  least  four  furnaces  are  arranged  in  cascade  form,  one 
above  the  oilier-,  in  the  first,  antimony  sulphide  ores  are 

liquated  :  the  second  is  for  reducing,  the  third  for  refining, 
and  the  fourth  for  •'  starring."  for  the  extraction  ol  gold 
from  antimony  ores  an  extra  furnace  Tor  mixing  is  introduced 
between  the  first  and  second.  The  refining  and  starring 
may  both  he  conducted  in  the  third  furnace  if  desired.  The 
la^l  three  furnaces  arc  separately  fired  with  gas,  and  the 
products  of  combustion  may  be  used  to  (ire  the  mixing  and 
li, plating  furnaces.  In  applying  the  process,  the  auriferous 
antimony  ore  is  liquated,  and  is  run  through  a  lander  into 
the  mixing  furnace,  in  whioh  it  is  agitated  with  about  half 
its  weight  of  fused  metallic  antimony  until  all  the  "old  Iti, 
alloyed  with  the  metal.  The  agitation  is  effected  by  rotating 
the  mixing  furnace,  which  is  made  in  the  form  of  a  hori- 
zontal cylinder  mounted  on  rollers.  The  sulphide  is  then 
run  on  to  the  other  furnaces,  but  the  antimony  is  used  to 
treat  three  other  batches  of  ore,  or  until  it  assays  about 
100  OZS.  to  the  ton.  In  other  cases  the  ore  is  treated  with 
so  ranch  metallic  iron  that  the  reduced  antimony  is  in 
quantity  sufficient  to  dissolve  the  gold  from  the  whole  charge 
of  ore,  and  the  mixture  is  rotated  as  before.  In  treating 
other  gold-bearing  substances,  the  material  is  first  mixed 
with  fused  antimony  sulphide,  which  dissolves  the  gold, 
and  then  the  auriferous  sulphide  is  agitated  with  antimony 
as  above.— W.  G.  M. 

Gold,  Amalgamation  of ,  and  if  like  Metals;  Improved 
Apparatus  for  effecting.  E.  L.  Oppermann,  London. 
Lug.  Pat.  1469,  Jan.  21,  1896. 

Mehcl  ky  vapour  generated  in  a  closed  retort  is  injected, 
with  steam  at  a  suitable  pressure,  into  shallow  covered 
channels,  through  which  the  ore  is  passing  from  the  stamps, 
or  from  a  rotating  mixer  into  which  steam  may  be  iujected 
if  desired.  From  the  closed  channel,  the  ore  passes  over 
amalgamated  plates  to  a  rotating  separator  provided  with 
electrodes.  The  amalgamated  plates  themselves,  and  rods 
supported  at  a  short  distance  above  them,  also  form  electrodes 
to  the  liquid  pissing  between  them.  Ammonia  or  other 
gases  may  be  injected  in  addition  to  the  steam  and  mercury 
vapour.  The  apparatus  is  especially  designed  to  carry  out 
the  process  specified  in  Eng.  Pat.  17,020  of  1895  (this 
Journal,  1896,  120).— W.  G.  M. 

Gold,  Impts.  in  Apparatus  for  Use  in  the  Extraction  of, 
from  Auriferous  Material  by  the  Aid  of  Chemical  Sol- 
vents. .1.  Y.  Johnson,  Loudon.  From  J.  J.  Deeble, 
Bendigo,  Victoria.     Eng.  Pat.  23,954,  Oct.  27,  1896. 

The  vat  for  extraction  is  fitted  with  rotating  horizontal 
agitators  mounted  on  a  vertical  shaft,  so  that  their  direction 
of  rotation  may  be  reversed,  or  their  position  may  be  altered, 
by  raising  or  lowering  the  whole  shaft  by  means  of  a  rack 
and  pinion  or  other  contrivance,  opeiated  from  a  platform 
above  the  vat.  A  sluice-valve  is  arranged  for  drawing  off 
the  solution  from  any  level  in  the  vat,  acd  a  waste-discharge 
valve  is  provided  at  the  lowest  level  for  the  removal  of  the 
extracted  ore.  The  inner  surface  of  the  vat  has  projecting 
pieces,  which  should  produce  eddies  during  the  rotation 

— W.  G.  M. 

Steel,  Impts.  in  the  Production  of,  and  in  the  Refining  of 
Iron  Ore.  II.  II.  Lake,  London.  From  H.  Schweitzer, 
New  York,  and  E.  Lungwitz,  Brooklyn.  Eng.  Pat. 
Aug.  18,  1896. 

Calcium  carbide  is  introduced  into  the  Bessemer  converter, 
cither  at  first  or  (preferably)  some  time  after  the  com- 
mencement of  the   blow.     The  objects  of  the  addition  are: 
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the  removal  of  phosphorus  and  sulphur  from  the  metal  by 
bv  moans  of  lime  in  statu  nasceitdi  acting  upon  the 
anhydrides  of  the  metalloids,  aided  by  the  thorough  mixture 
of  the  calcium  carbide  and  iron  ;  the  production  of  a  higher 
temperature  iu  the  converter  In  the  formation  of  CaO  from 
CaC:  and  the  carburisation  of  the  steel  by  the  carbon  of 
the  carbide.— W.  G.  M. 

XI—  ELECTRO-CHEMISTRY  AND 
ELECTRO-METALLURGY. 

(A.)— ELECTRO-CHEMISTRY. 

Analytical  Chemistry,  The  Importance  in,  of  the  Ionic 
Dissociation  Theory  of  Arrhenius.  F.  \V.  Kiister. 
Zeits.  f.  Elektrochem.  3,  (1896),  233—236  and  257— 
260. 

A-XAI.V1KAL  chemistry  can  boast  of  a  large  and  increasing 
literature;  but  considered  purely  as  a  science  it  cannot  be 
rated  very  highly.  Until  recently,  indeed,  we  were  not  in 
possession  of  such  genuine  views  and  theories  as  were 
necessary  for  its  development  on  broad  scientific  lines. 
But  recently  the  position  has  improved.  The  theory  of 
solutions  and  the  law  of  mass-action  have  enabled  us  to 
investigate  the  conditions  of  equilibrium  in  solutions.  We 
have  a  better  knowledge  of  the  nature  of  salt  solutions  and 
of  reactions  between  salts,  and  it  is  now  possible  to  develop 
a  theory  of  analytical  reactions.  With  rare  exceptions  the 
analytical  chemist  has  to  deal  with  aqueous  solutions  of 
salts  (including,  cf  course,  acids  and  alkalis).  These  differ 
entirely  in  their  physical  behaviour  and  properties  from 
other  solutions.  Arrhenius  has  explained  this  by  the 
hypothesis  that  on  solution  in  water,  salts  are  split  up  more 
or  less  completely  into  electrically  charged  atoms  or  groups 
of  atoms.  This  also  explains  why  such  solutions  differ 
from  all  others  in  beiug  relatively  good  conductors  of 
electricity.  Arrhenius'  theory  affords  an  explanation  of 
manv  chemical  as  well  as  physical  phenomena.  Consider, 
for  example,  the  remarkahle  fact  that  there  are  no  specific 
reactions  for  salts  in  aqueous  solution.  The  reactions 
exhibited  by  common  sjlt  are  not  peculiar  to  it  alone. 
Part  of  them  are  shared  by  KG,  BaCl2,  FeCU,  and  other 
chlorides ;  others  are  exhibited  by  other  salts  of  sodium. 
Compare  with  this  the  fact  that  solutions  of  substances 
like  sugar,  naphthalene,  azo-benzene,  &c,  which  are  not 
salts,  do  exhibit  specific  reactions.  The  difference  in 
behaviour  becomes  intelligible  if  we  assume  with  Arrhenius 
that  when  common  salt  is  dissolved  in  water  the  solution 
contains  little  or  no  salt,  bet  only  the  products  of  its 
dissociation — the  ions  X.!  and  CI.  Suppose  that  we  have 
in  analytical  chemistry  to  deal  with  50  cations  and  50  anions. 
These  would  give  us  2,500  simple  salts.  If  these  behaved 
as  salts  in  their  solutions  they  would  exhibit  2,500  different 
reaction-.  Arrhenius'  theory  explains  why  we  have  actually 
to  deal  with  only  the  reactions  of  50  cations  and  50  anions, 
jr  100  altogethi  r. 

Again,  consider  the  reactions  of  the  compounds— 

,Xa  xk  ,yu, 

.  so4<     i  so     Cu;  so<<; 

I.  \\a  XK  XK 

SOj  =Fe-S04-  Fe  =  So,,  &c. 

and  — 
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Those  of  the  first  group  exhibit  certain  definite  reactions, 
of  which  that  with  barium  chloride  is  specially  characteristic. 
Those  of  the  second  group  arc  derived  from  sulphuric  acid 
in  the  same  manner  (by  replacement  of  hydrogen),  but  they 
do  not  exhibit  any  common  reaction.  On  Arrhenius' 
theory  this  difference  in  behaviour  offers  no  difficulty. 
Wh.'ii  the  compounds  of  the  first  group  suffer  electro'ytic 


dissociation  they  produce  different  cations  •  hut  they  all 
produce  the  same  anion,  SO/',  and  hence  all  exhibit  the 
reactions  of  this  anion.  The  compounds  of  the  second 
group  behave  quite  differently  when  dissolved  in  water. 
The  las!  three  are  non-conductors  ;  in  solution  they  do  not 
split  up  into  ious.  The  first  three  behave  as  conductors ; 
but  the  constituents  which  are  attracted  towards  the  anode 
are  not  the  ions  SO/',  but  the  monovalent  groups  CH3 — SO/, 
CjH5 — SO/,  and  I  ',.11  —  SO/.  Xo  single  one  of  the  six 
derivatives  produces  the  sulphuric  acid  anion  SO/' ;  hence 
we  cannot  expect  any  one  of  them  to  exhibit  the  reactions 
of  this  ion.  Furthermore,  as  all  six  produce  either  different 
anions,  or  none  at  all,  they  naturally  have  no  common 
reaction. 

We  must  refer  to  the  original  paper  for  the  explanation 
according  to  Arrhenius'  theory  of  other  phenomena  and 
reactions,  among  which  the  following  may  be  mentioned  : — 
(1.)  The  precipitation  (or  non-precipitation)  of  metals  in 
the  presence  of  certain  salts;  e.g.,  Why  are  silver  salts  not 
precipitated  by  sulphuretted  hydrogen  when  excess  of 
potassium  cyanide  is  present  ?  (2.)  The  classification  of 
acids  and  bases  as  "  strong "  and  "  weak."  (3.)  The 
influence  of  the  presence  of  salts  in  solutions  of  the  corre- 
sponding acids.  Here  the  precipitation  of  iron  from  solutions 
of  its  acetate  is  discussed,  and  the  effects  of  adding  acetic 
acid  and  sodium  acetate  are  explained.  (4.)  flow  the 
delicacy  of  methyl  orange  as  an  indicator  for  a  particular 
acid  is  affected  bv  the  presence  of  a  neutral  salt  of  this  acid. 

— D.  E.  J. 

Electrolysis  of  Salts  and  Bases  iti  Presence  of  Ammonia. 
S.  St.  Losanitsch  and  Z.  Jovitschitsch.  Mitteil.  d.  konigl. 
Serb.  Akad.  d.  Wiss.     (Her.  29,  2436—2438.) 

Whex  alkali  salts  are  electrolysed  in  presence  of  ammonia 
so  that  the  cation  sets  free  hydrogen,  and  the  anion  (by 
reacting  on  the  ammonia)  nitrogen,  the  amount  of  uitrogen 
liberated  is  relatively  too  small.  The  authors  have  ex- 
amined the  causes  of  this  irregularity,  using  graphite 
anodes  and  platinum  cathodes.  Electrolysis  of  NaCl  with 
X'H,OH  gave  tio  little  nitrogen  by  10  per  cent.  After  the 
electrolysis,  hypochlorite  was  found  to  be  present,  and  also 
chloride  of  nitrogen.  The  authors  believe  that  the  hypo- 
chlorite is  formed  directly,  as  when  chlorine-water  reacts 
on  ammonia.  When  the  hypochlorite  has  attained  a  certain 
concentration  it  forms  with  the  ammonia,  chloride  of  nitrogen; 
this  again  reacts  upon  the  ammonia,  and  nitrogen  is  set  free. 
The  amount  of  undecomposed  hypochlorite  depends  upon 
the  concint  ration  and  temperature,  increasing  as  the  tempe- 
rature falls,  and  the  solution  becomes  weaker  in  XH,.  At 
a  certain  concentration  and  temperature,  the  amount  of 
nitrogen  evolved  should  he  strictly  equivalent.  (This  was 
verified  by  experiment.  Solution,  NaCl:NH3  =  9:1,  Tem- 
perature. 100°.) 

When  KBr,  KI,  and  KF  are  electrolysed  in  presence  of 
ammonia,  hypobromite,  hypoiodite,  and  iodide  of  nitrogen 
are  found  to  be  formed.  Xo  hypofluorite  or  bromide  or 
fluoride  of  nitrogen  could  be  detected.  Hence  the  non- 
equivalence  in  the  electrolysis  of  KF  must  be  due  to  the 
fluorine  acting  upon  the  electrpde.  WhenKOH  and  K.,Sl  >4 
are  electrolysed,  part  of  the  oxygen  developed  is  set  free  as- 
such,  and  the  rest  goes  to  form  nitrites  and  to  set  free 
nitrogen.  Other  examples  of  a  similar  action  of  nascent 
oxygen  are  given. — D.  E.  J. 

PATENTS. 

Electrolytic  Apparatus,  impts.  in.  [Rotating  Depositing 
Barrel.]  K.  Ileathfield  and  W.  S.  Kawson,  Loudon. 
Eng.  Pat.  25,002,  Dec.  31,  1 

In  lieu  of  wood,  the  staves  of  barrels  described  in  Eng.  Pat. 
5537,  1894  (this  Journal,  1895,  756),  are  made  of  Portland 
cement,  strengthened  with  an  iron  framework  consisting  of 
two  parallel  bars,  and  cross  bars,  between  which  bolts  are 
passed  to  fix  the  staves  to  the  ends  of  the  barrel.  The  con- 
ductors are  tubes  or  angle-bars  sunk  iu  the  cement,  so  as 
to  present  only  a  small  part  of  their  surface  ou  the  inside 
of  the  barrel,  and  their  ends  are  flattened  and  soldered  to 
metal  sockets  moulded  into  the  cement,  and  covered  with 
a  rubber  sleeve,  over  which  the  sleeve  of  the  lead-wire  can 
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he  drawn,  no  as  to  form  a  water  tight  joint.  Slots  to  admit 
the  electrolyte  an  provided  in  the  staves,  and  are  covered 
with  «iro  gause  on  the  outside,  and  formed  with  one  «ide 
sloping  and  the  other  abrupt,  bo  thai  the  articles  to  be 
tniaed  may  not  Fall  on  the  game.  The  barrel  nw  be 
divided  into  compartments  by  inwardly  projecting  nngH, 
and  the  oondnolora  divided  into  sections  connected  by  plugs, 
so  that  thej  may  be  used  independently.  Where  it  is  un- 
desirable to  cover  the  anode  with  a  louvre,  a  cut-oul  is 

|>rnviile>l   in   case   of  a  short    circuit.     This    consists    of   an 

electro-magnet  whiob,  while  the  normal  current  is  passing, 
attracts  a  lever  having  at  its  other  mil  two  prongs.  On  :i 
short  oircuit  occurring,  these  dip  into  two  mercury  cups, 
close  the  external  circuit,  and  cut  out  the  barrel.  By  means 
of  a  similar  lever,  the  circuit  through  the  barrel  is  closed 
automatically  when  the  latter  is  lowered  into  the  bath. 

— <:.  ii.  );. 

Chloride  Solutions  for  Disinfecting  and  like  Purposes, 
An  Impt.  in  tin  Preparation  of  Electrolysed.  E.  Bermite, 
K.  J.  Faterson,  and  C.  F.  Cooper,  London.  Bug.  Eat. 
2197,  Jan.  SO,  1896. 

See  under  \\\.,  page  142. 

Filaments  for  Electric  Incandescent  Lamps,  Tmpts.  relat- 
ing   to    Trailing    or    Flushing.       I  Organic     Borati 
.1.  II.   Douglas-Willan     and   F.  E.  VV.  Bowen,  London. 
Bug.  Pat  8213,  Feb.  12,  1896. 

Tin  filaments  are  given  a  coating  of  carbon  and  horic 
anhydride  by  flashing  them  in  an  atmosphere  of  certain 
organic  compounds  containing  both  boron  and  oxygen,  such 
is  the  borate  of  the  alkalis,  to  which  from  1  to  2  per  cent. 
of  ethyl  iodide  is  preferably  added,  to  lower  the  vapori 
point.— (i.  H.  B. 

Waterproofing,  A  New  or  Improved  Process  of  Electrically 
Treating  Various  Materials  [Sill,-,  Cotton,  or  other 
Fabrics']  for  the  Purpose  of,  CM.  White,  London. 
From  The  Electro- Waterproofing  and  Dye  Fixing  Com- 
pany, New  York.  U.S.A.  Eng.  Fat.  8328,  April  21, 
1896. 

Tin:  silk,  cotton,  or  other  fabric  to  he  waterproofed  is 
moistened  with  water  from  the  ordinary  town  supply,  and 
subjected  to  electrolysis  between  an  oxidisabie  anode  and 
any  suitable  cathode,  which  are  made  to  press  on  one 
another  in  any  convenient  way.  The  anodes  are  preferably 
composed  of  aluminium  or  tin,  antimony  and  bismuth  being 
unsuitable  for  the  purpose.  The  electrodes  may  be  of  any 
shape,  provided  they  bear  accurately  on  the  fabric  through- 
out its  surface,  and  the  electrolysis  must  not  be  continued 
long  enough  to  cause  the  reduction  of  the  oxide  tirst  funned 
ou  the  material,  or  the  goods  will  not  be  waterproofed.  The 
time  required  may  vary  between  1  and  80  seconds;  and  to 
render  the  process  less  delicate  it  is  advantageous  to  cover 
the  negative  roller  or  plate  with  cotton-cloth,  in  order  to 
absorb  the  hydrogen  evolved. — G.  II.  1!. 

(B.)— ELECTRO-METALLURGY. 

Gold  from  Cyanide  Solutions,  Electrolytic  Precipitation  "f- 

S.  Creasdale.     Eng.  and  Mining  J.   1S96,  62,  [24J,  557 
—558. 

The  author,  after  a  large  number  of  experiments  conducted 
on  a  commercial  scale,  came  to  the  conclusion  that  the 
most  advantageous  method  for  the  recovery  of  gold  from 
cyanide  solutions  was  electrolytic  precipitation,  using  amal- 
gamated zinc  plates  for  the  positive  electrodes  and  sheet 
lead  for  the  negative  electrodes.  Zinc  was  chosen  on 
account  of  its  efficacy  in  precipitating  gold  from  cyanide 
solutions,  aod  its  price  not  placing  it  beyond  a  commercial 
possibility.  The  strength  of  current  used  was  0-04  to  0-05 
ampere  per  square  foot  of  depositing  surface.  The  voltage 
was  not  determined,  but  was  very  low.  The  flow  of  solution 
through  the  precipitating  tanks  was  such  that  each  square 
foot  of  depositing  surface  received  the  gold  from  a  [h.  of 
solution  in  30  seconds.  In  three  experiments  the  gold  extrac- 
tion was  respectively  95 "50,  99-56,  and  99-06  percent., 
and  experience  proved  that  these  results  could  be  obtained 
day  after  day  without  difficulty.     With  "  lean  "  solutions, 


the  tl"«  of  solution  i Lr. .mltIi  the  tanks  was  doubled,  and 
an  extraction  of  98'  ih  per  cent,  was  obtained,  The  zinc 
plates  at  the  end  of  the  experiments  showed  little  or  no 
wear.  The  destruction  or  lose  of  cyanide  in  the  experi- 
ments referred   to  was  as  follows:  —  (1)  8-78  per  cent.  ;   (2) 

■  '60  per  cent.  ;  (3)  and  <4i  none,  The  cyanide  Bolution 
as  it   came  from  the  precipitating  tanks  was  remarkably 

ICtive  in  dissolving  gold,  due  no  doubt  to  the  presence  of 
nascent   oxygen,  which   makes   it    especially  valuable   for 

treating  the  in  \t  lol  of  Ore  in  the  leaching  vats.  This 
increased  solvent  action  was  fully  as  great  as  thai  produced 
by  the  addition  of  sodium  peroxide,  tic.  to  ordinary  cyanide 
solutions,  \vhibt  the  destruction  oi  cyanide  was  apparently 
not  so  great. —  A.  s. 

Gold  Milting,  Electricity  in.     II.  M.  Chance.     Procofthe 
Eng.  Club  of  Philadelphia,  1896, 13,  [3],  214-218. 

\li  niODs  by  which  it  Ini-  been  proposed  to  use  electricity 
in  the  extraction  of  gold  are  classified  into — 

1.  Electro-Magnetic,   in    which    a    magnet   is   used    to 

separate  iron  and  other  magnetic  materials  from  particles 
of  gold.  Such  methods  have  never  been  of  practical 
importance. 

2.  Electro- Sol irnt,  in    which    the   ore,  crushed   or  whole, 

is  immersed  in  a •  solvent  of  gold  (chlorine,  potassium 

evanide),  through  which  an  electric  current  passes.  No 
process  based  en  this  idea  seems  to  be  actually  at  work. 

:;,  Electro- Amalgamating,  in  which  a  current  of  electricity 
is  passed  from  some  part  of  the  Crushing  apparatus  through 
the  water  to  the  amalgamating  plates  or  mercury  pots, 
with  the  idea  of  aiding  the  amalgamation.  This  seem-  to 
be  more  or  less  effectual  in  keeping  the  amalgamating 
surfaces  bright  and  preventing  "  sickening " ;  in  one  in- 
stance where  such  a  process  »a-  applied  to  tailings,  a 
considerable  saving  of  gold  was  effected. 

4.  Electro-Precipitating,  in  which  the  gold,  having  been 
got  into  solution  by  chemical  means,  is  deposited  electro- 
lytically.  In  the  Siemens-Halske  process,  largely  used  in 
South  Africa,  the  anodes  are  cast-iron  plates  and  the 
cathodes  sheet  lead,  arranged  as  battle  plates  in  a  trough 
through  which  the  solution  slowly-  flows.  When  sufficiently 
coated  the  cathodes  are  melted  and  the  gold  cupelled. 
With  8,000  .sq.  ft.  of  cathode  surface,  100  tons  of  solution 
can  be  dealt  with  in  -J4  hour-, 

5.  Electro-Inductional,  in  which  high-frequency  alter- 
nating currents  are  employed,  with  the  idea  of  causing 
electric  attraction-  between  the  particles  ol  gold  in  ores 
winch  contain  the  metal  in  gram-.  No  application  of  this 
on  the  large  scale  appears  to  have  yet  been  made. 

6.  Electro-Smelting. — This  does  not  appear  to  have  been 
put  in  practice  to  any  extent,  no  doubt  because  it  is  more 
expensive  than  the  ordinary  smelting  processes. 

That  more  successful  applications  of  electricity  to  gold 
extraction  have  not  been  made,  is  probably  due  to  the  fact 
that  electricians  who  have  worked  in  this  field  have  not  had 
a  sufficiently  intimate  acquaintance  with  the  conditions  of 
gold-milling  practice. — J.  T.  D. 

Uranium,  The  Electrical  Preparation  of.     II.  Moissan. 
Ann.  de  Chiui.  et  de  Phys.,  t  )ct.  1896. 

The  author  obtained  uranium  by  heating  in  the  electric 
furnace  a  mixture  of  the  oxide  with  sugar  carbon.  The 
oxide  was  prepared  by  beating  nitrate  of  uranium.  In 
12  mins.  a  button  of  uranium  weighing  200  to  220  grms. 
was  obtained.  The  proportion  of  carbon  in  the  cast  metal 
varied  according  as  the  oxide  or  the  carbon  predominated 
in  the  mixture. 

It  was  found  that  under  the  following  conditions,  if  the 
healing  were  carefully  carried  out,  the  metal  could  be  pie- 
pared  containing  little  or  co  carbon.  About  500  grms.  of 
a  mixture  of  500  parts  of  oxide  of  uranium  with  40  parts 
of  sugar  carbon  was  placed  in  a  carbon  crucihle  aud  heated 
in  the  electric  furnace  with  a  current  of  800  amperes 
at  45  volts.  A  fused  ingot  weighing  350  grms.  was 
obtained.  If  the  mixture  be  heated  too  long,  the 
metal  carbonises  very  easily,  aud  eventually-  a  crystallised 
carbide,  dU.,,  is  formed.  To  prevent  the  action  of  nitrogen, 
the  experiments  are  best  made  in  a  carbon  tube  closed  at 
one  end. 
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The  ac'lior  also  obtained  metallic  uranium  by  electrolysis 
of  the  fused  double  chloride  of  uranium  and  sodium.  The 
salt,  which  is  kept  fused  by  the  calorific  action  of  the 
current,  was  placed  in  a  cylindrical  porcelain  jar.  covered  ' 
bv  a  plate  of  glazed  porcelain,  through  which  passed  the 
two  pure  i  trodes  and  a  glass  tube  bent  at  right 

angles.  Through  this  latter  a  current  of  perfectly  dry 
hydrogen,  devoid  of  nitrogen,  was  led  above  the  fused 
salt.  After  complete!)  cooling,  the  contents  of  the  jar 
were  taken  up  by  ice-.., Id  water  and  then  directly  washed 
iu  alcohol,  since  uranium  in  a  fine  state  of  division  decom- 

-  water  at  the  ordinary  temperature.  By  using  an  iron 
electrode,    alloys   of    uranium    and    iron    can    be    obtained. 

•  are  white  as  silver,  can  be  easily  filed,  and  have  a 
very  fine  grain. 

Uranium,  wiien   fairly   pure,  is  absolutely  white ;  when 

iw,  nitrogen  i-  probably  present.     I'ranium  can  be  filed 

I   will   not   scratch   glass.     It   carbonises   slightly 

whcu  heated  in  carbon  dust,  and  can  be  tempered.     When 

from  iron  it  is  non-magnetic.  Uranium  is  much  more 
■volatile  than  iron  in  the  electric  furnace,  and  can  be  distilled, 
small  metallic  spheres,  free  from  carbon,  being  obtained  on 
condensing  the  vapour. — A.  S. 

PATENTS. 

Gold,  Silver,  and  other  Precious  Metals,  Electro-depositing, 
and  subsequently  Stripping  the  same  from  the  Cathodes. 
1/  'ten  Lead  Stripping  Bath."]  E.  Andreoli,  London. 
Eng.  Pal.  23,459,  Dee.  7,  1895. 
The  anodes  are  formed  of  peroxidised  lead,  and  the  cathodes 
of  iron,  or  any  other  convenient  metal  which  will  stand  the 
temperature  of  molten  lead  or  other  molten  metal  cr  alloy 
which  will  absorb  the  gold.  The  tank  is  divided  by  imper- 
vious partitions  into  compartments  in  which  the  electrodes 
are  placed.  The  electrolyte  flows  between  them  iu  a  zig-zag 
course,  and  passes  out  at  the  upper  end.  When  a  sufficient 
deposit  has  been  obtaiued  on  the  cathodes  they  are  dipped 
into  a  bath  of  molten  lead,  covered  with  a  layer  of  oil, 
where  the  gold  is  removed;  and  they  are  then  wiped, 
cleaned,  and  replaced  in  the  electrolyte. — G.  H.  1!. 

Metal  Sheets  or  Strips  by  Electro-Deposition,  Impts.  in  or 
relating  to  the  Manufacture  if.  [Continuous  Deposi- 
tion.'] K.  Klic,  Lancaster.  Eng.  Pat.  26,281,  Xov.  20, 
1896. 

The  deposition  is  effected  on  a  roller,  which  may  be  plain, 
embossed,  or  perforated,  and  which  is  nearly  submerged  in 
the  bath  in  which  it  revolves.  The  roller  is  smeared  with  a 
film  of  tallow,  s0  ihat  the  deposit  may  not  adhere,  and 
curved  anodes  are  employed.  When  the  deposit  is  suffi- 
ciently thick,  it  is  cut  transversely  at  the  level  of  the 
electrolyte,  and  stripped  back  sufficiently  to  admit  of  its 
being  attached  to  a  baud,  which  passes  and  re-passes 
through  the  electrolyte,  over  and  under  rollers,  and  between 
upright  anodes,  which  deposit  metal  on  both  sides  of  the 
strip  which  forms  the  cathode.  The  other  end  of  the  band 
is  attached  to  a  reel,  on  to  which  the  metal  sheet  is  wound, 
and  as  it  leaves  the  bath  it  is  cleansed  from  the  solution  by 
a  jet  of  hot  water.  The  process  is  continuous,  as  fresh 
material  is  deposited  on  to  the  roller  as  fast  as  the  sheet  is 
wound  off.  and  strips  of  any  desired  leDgth  can  be  produced. 

— G.  H.  K. 


XII.-FATS,   OILS,  AND   SOAP. 

Beesicajr  <md  Stearine,  Bleaching  of .     S.  Uamboe.    Chem. 

Zeit.  1896,  20,  1004—1005. 
Beeswax  is  generally  bleached  by  exposure  to  sunlight  in  the 
form  of  thin  cakes.  The  process  is  very  slow,  and  much 
space  is  required.  A  better  process  is  exposure  to  air 
artificially  enriched  with  ozone ;  but  although  a  quicker 
-  than  the  first,  many  weeks,  or  even  months,  are 
required.  Bleaching  by  chemical  agents  is  unsatisfactory, 
as  not  only  the  colour,  but  other  qualities  of  the  wax  are 
destroyed  by  them,  and  all  attempts  to  restore  these 
qualities  have  hitherto  been  unsuccessful. 


With  the  view  of  shortening,  if  possible,  the  natural 
process  of,  bleaching,  the  different  necessary  conditions  were 
studieil.  with  the  following  results: — As  regards  the  effect  of 
the  presence  of  water,  it  was  found  that  dry  wax  takes 
nearly  twice  as  long  to  bleach  as  when  2  to  5  per  cent,  of 
water  is  present.  The  presence  ot  much  moisture  in  the 
air,  however,  retards  the  bleaching.  ^Yhe^  wax  was  kept  at 
a  temperature  of  0  —  .">  C,  direct  sunlight  had  no  effect  for 
a  long  time,  whilst  at  3.V  the  bleaching  was  very  rapid. 
Bright  daylight, as  compared  with  direct  sunlight,  has  very 
little  effect.  It  is  most  important  to  expose  as  large  a 
surface  of  wax  as  possible.  Crude  wax,  with  which  had'  its 
weight  of  bleached  wax  has  been  mixed,  takes  only  about 
half  the  usual  time  to  bleach. 

A  very  quick  method  of  bleaching  by  sunlight  is  to  pre- 
pare an  emulsion  (by  means  of  the  De  Laval's  emulsor)  in 
water  at  60 — 80J  C.  This  is  poured  into  cold  water,  to 
which  a  little  oil  of  turpentine  has  been  added,  when  the 
wax  solidifies  in  minute  globules,  which,  under  favourable 
circumstances,  may  be  bleached  in  three  or  four  days, 
when  about  one-third  of  previously  bleached  wax  has  also 
been  added.  When  the  emulsion  apparatus  is  employed, 
the  wax  can  be  chemically  bleached  in  10  minutes. 
Slightly  alkaline  water  (at  80°)  is  used,  and  the  emulsion 
treated  first  with  sodium  hypochlorite,  and,  after  10  minutes, 
with  hydrochloric  acid  until  acid.  It  is  then  again  emulsified 
to  remove  the  acid.  The  product  is  free  from  ash,  and 
white,  but  is  brittle  and  odourless. 

Bleaching  with  sunlight,  after  treatment  in  the  emulsion 
apparatus,  is  also  recommended  for  stearine.  The  bleaching 
is  said  to  be  quick,  and  the  product  satisfactory. 

— BT.  H.  J.  M. 

Oils,  The  Iodine  Absorption  of.     II.  Masthauni.     Zeits. 
angew.  Chem.  1896|23,  719—721. 

The  author  disputes  the  statement  made  by  Ketel  and 
Amtusch  that  linseed  oil  obtained  from  the  seeds  by  different 
methods  has  the  same  aveiage  iodine  absorption,  no  matter 
how- the  oil  has  been  extracted.  If  the  seeds  are  pressed, 
the  expressed  oil  has  a  higher  iodine  value  than  the  oil 
obtained  by  extracting  the  linseed  with  ordinary  solvents. 
In  the  latter  case  the  whole  of  the  oil  is  obtained,  whilst  in 
the  former  the  more  fluid  portion,  having  a  higher  iodine 
absorption,  is  pressed  out.  Several  results  given  of  experi- 
ments with  olives  bear  out  this  statement,  the  temperature 
at  which  the  olives  were  pressed  also  having  an  influence  on 
the  iodine  value  of  the  oil.  It  is  further  well  known  that 
this  value  changes  according  to  the  age  of  the  oil.  As 
regards  the  applicability  of  the  iodine  figure  for  detecting 
adulteration,  its  value  is  lessened,  more  especially  iu  the 
case  of  drying  oils,  as  it  is  difficult  to  say  w  hether  the 
deficiency  in  the  amount  of  iodine  absorbed  is  due  to  adul- 
teration or  to  the  age  of  the  oil  itself. — W.  P.  S. 

Wool-Fat,  The  Composition  of.      L.  Uarmstaedter  and 
J.Lifschutz.     Btr.  29,  2590—  2900. 

Coktihuing  their  researches  on  the  composition  of  wool- 
fat  (this  Journal,  1896,  548),  the  authors  have  discovered  a 
new  acid  in  that  portion  of  saponified  wool-fat  which  is 
soluble  in  cold  alcohol.  This  acid,  C16HkO  ,  ianopalmmc 
acid,  is  obtained  by  first  fractionating  with  calcium  chloride, 
and  then  partially  precipitating  the  acids  obtained,  from  the 
insoluble  calcium  salts  with  magnesium  acetate  in  alcoholic 
solution.  The  portion  of  magnesium  salt  insoluble  in  hot 
alcohol  is  filtered  off  and  washed  with  boiling  alcohol. 
(  hi  decomposing  the  latter,  the  acid,  freed  from  traces  of 
other  acids  by  means  of  methyl  alcohol,  forms  a  white 
powder,  melting  at  87  — ss  t  ..  and  solidifying  at  83° — 85° 
C.  to  a  lustrous  crystalline  mass.  It  has  the  peculiar 
property  of  readily  forming  an  emulsion  with  water. 

When  the  filtrate  from  the  above  magnesium  -alt  is 
allowed  to  stand  for  a  few  hours,  a  small  quantity  of  the  mag- 
nesium salt  ofcaruaubic  acid  separates  out.  The  filtrate 
from  this,  when  treated  with  an  excess  of  magnesium 
acetate,  yields  corresponding  salts  of  two  fatty  acids, 
myristic  acid  preponderating.  In  the  filtrate  from  these  a 
further  precipitate  is  obtained  consisting  of  the  magnesium 
salt  of  an  acid  of  the  oleic  series. 
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Willi  the  alcohols  obtained  from  wool-fal  the  authors 
h»Te  uiiult-  a  Dumber  of  experiments,  and  have  separated 
1 1 1 < - 1 ■  ■   into    Milieu-   groupa  by   the   following   methods 

rms.  of  the  mixed  alcohol*  were  dissolved  In  l  litre  of 
absolute  alcohol, allowed,  to  stand  some  hours  at  15  C, and 
filtered.  The  precipitate  consists  of  at  least  three  alcohols, 
two  saturated  and  one  unsaturated  The  filtrate  gave  n 
saturated  alcohol,  i.'.,!!,,,' ',  camaubyl  alcohol.  Again, 
the  filtrate  from  this,  when  treated  with  warm  water, 
yielded  a  crystalline  residue  ou  cooling,  which  was  found  to 
be  impure  cholesterol.  Finally,  the  lolutiou,  after  filtering 
off  the  cholesterol,  was  evaporated.  A  viscous,  bi 
residue  remained,  which,  after  removing  nnsaponified  fat, 
yielded  a  small  quantity  of  cholesterol^—- W.  P.  S. 


G  rrin.  New  Method  of  Estimating.  Bordas  and 
De  Racskowski.     I  omptesrend.  1896,123,  [24],  1071. 

under  Will.,  page  1 1. r. 

"  Sulphut  0  ailed j   Estimation  of  Frei  Sulphur  in. 

(..  Morpurgo.     Pharm.  Post.  1896,29,  501. 

See  under  Will.. page  166. 

PATENTS. 

Cotton-Seed  Oil,  Crude,  the  Separation  and  Purification 
of  Colouring  Matter  from ;  Impts.  in.  E,  S.  Wilson, 
Strood,  and  B.  Stewart,  London.  E!ng.  Pat.  34,418, 
Dec  20,  If 

Tin:  colouring  matter  extracted  by  alkalis  or  alkaline 
carbonates  (with  or  without  the  aid  of  a  soluble  sulphite) 
from  crude  cotton  seed  oil.  is  purified  by  fractional  precipi- 
tation of  the  solution  containing  the  colouring  matter  by 
means  of  magnesium  or  calcium  chloride  or  other  salts, 
latty  acids,  resins,  and  other  impurities  in  the  solutiou 
are  thus  separated  as  insoluble  soaps.  After  removing 
these  soaps,  the  colouring  matter  is  precipitated  with  dilute 
sulphuric  or  other  acid.  The  flocculi  nl  precipitate 
filtered  off  and  drained,  the  resulting  product  being  a  paste 
suitable  for  use  in  dyeing,  printing.  Sc. — W.  P.  S. 

Oleaginous  and  Fat/;/  Substances  of  all  kinds,  and  Hydro- 

carbons  ;   Impts.  in    the    Treatment  if.     I  Purification.'] 
A.  E.  Morgans,  London.    Eng.  Pat.  34,714,  Dee.  2  I.  1  - 

The  oil  to  be  purified  is  run  into  a  \essel  containing  a 
quantity  of  warm  water.  Air  i-  caused  to  bubble  up 
through  the  liquids,  thereby  aerating  and  washing  the  oil. 
Th.-  heavier  impurities  become  detached  and  sink,  whilst 
the  air  carries  off  the  volatile  bodies.  The  water  used, 
may  be  pure,  or  rendered  acid,  alkaline,  saline,  or  saccharine. 
In    the   treatmeut    of   edible   fats  and  oils,  butter  milk  or 

milk  may  be  used  in  the  place  of  water. — W.  P.  S. 

Soap  Tablets,  Cakes,  or  Bars  with  Indelible  Colour ;  Im- 
proved Means  and  Apparatus  connected  with  and  for  the 
Marking  of .  t;.  D.  aiacDongald,  Wormit,  Fifeshire,  and 
The  London  and  Dundee  Syndicate,  Ltd..  London.  Eng. 
Pat.  8329,  Feb.  13,  1896. 

Tuis  process  consists  of  piercing  the  tablets,  bars,  or  cakes 
of  soap  with  needles  to  the  required  depth,  and  then  placing 
th  in  in  a  strong  tank  fitted  with  a  hermetically  closing  lid. 
The  tank  when  so  charged  is  exhausted  of  air,  and  liquid 
colour  run  in  until  the  soup  is  covered,  whereby  the  holes 
in  the  soap  are  filled.  After  drawing  off  the'  excess  of 
colouring  liquid,  the  soap  is  washed  with  a  powerful  spray 

Of  water.— W.  1  .  >. 

Purifying  and  Deodorising  Butter  and  other  Solid  Fats 
and  Oils,  Impts.  in  Processes  for.  [Agitation  with  Cold 
Water.']  J.  G.  Hargrave  and  A.  Hargrove,  Manchester. 
Eng.  Fat  -22,87:1,  Oct.  15,  1896.— W.  1'.  S. 


XIII.-PIGMENTS.  PAINTS  ;  RESINS. 
VARNISHES ;  INDIA-RUBBER.  Etc. 

(A)— BESINS,  VARNISHES. 
PATENTS. 
Varnishes  or    Compositions,    Impts.    in    Air   and  \Waler- 
proofing.     .1.    L.    Leitcb,   Paris.     Eng.   Pat.   3568,  Feb. 
I.  1896. 

Tins  is  a  composition  for  coating  bats  and  other  objects 
in  order  to  render  them  waterproof,     i-  tone, 

SOS  parti  by  weight  ;  sulphuric  ether  and  gum  lac,  of  each 
50   parts;  nitro-edtton,   200   parts;  and   ion  puis  each  of 
ether,  camphor,  paper  (dissolved  in  sulphuric  acid), 
and  mastic. —  W.  P.  S. 

Celluloid  [Uninflammable],  Impts.  in  or  relating  to  the 
Manufacture  of.  M.  E.  Asselot  (nee  Martin),  Paris. 
Lug.  Pat  6  i       i:  38,  1896. 

25  qrjis,  of  ordinary  celluloid  arc  dissolved  in  250  grms.  of 
acetone,     and     mixed     with     a     solution     ol  -.    of 

magnesium  chloride  in  150  grms.  of  alcohol,  until  a  paste 
Is  finally  obtained  containing,  say,  30  grms.  of  the  latter 
solution  to  every  100  grms.  of  the  former  solution.  This 
paste,  after  being  thoroughly  mixed  and  dried,  is  the  non- 
intlammable  celluloid  forming  the  subject  of  the  invention. 
The  material  thus  modified,  is  said  to  be  "  absolutely  non- 
inflammable." —  R.  II.  P. 

(C.)— INDIA-RUBBER,  &c. 

India-Iluliher  Industry,  The.     R.  Kobine.     liev.  Chim. 
Ind.  1896,  307. 

I'm  best  qualities  of  india-rubber  are  still  those  collected 
in  the  districts  surrounding  the  Liver  Amazon.  But  with 
the  rapidly  increasing  demand,  African  and  Asiatic 
brands  entered  the  market.  Pari  rubber  maintains  its 
reputation  as  the  highest  quality  amongst  the  different 
brands.  Its  loss  in  washing  is  from  10  to  16  per  eeut. 
Negrohcad  loses  from  25  to  35  per  cent.  .Matin  Grosso, 
which  approaches  Part  in  purity,  loses  onlj  about  10  per 
in  washing.  Pernamboco,  Maxanham,  and  Bahia 
lose  from  30  to  40  per  cent.  Ceara,  a  very  good  brand, 
loses  about  20  per  cent.  The  losses  on  purifying  the 
African  qualities,  are  generally  considerably  higher.  The 
Asiatic  brands,  which  at  one  time  used  to  be  of  high 
quality  and  very  plentiful,  have  of  late  years  deteriorated 
in  quality  and  suffered  a  considerable  reduction  in  quantity 
owing  to  the  reckless  methods  adopted  for  their  collection. 
The  purification  of  the  crude  india-rnbber  is  effected  by 
first  treating  it  in  hot  water  for  from  12  to  24  hours,  then 
cutting  it  into  slices,  which  are  subjected  to  a  repeated 
passage  between  friction  rollers  upon  which  a  supply  of 
water  is  flowing.  The  honeycombed  sheets  thus  obtained, 
are  dried  in  a  hot-air  stove.  The  dry  sheets  are  then  given 
solidity  aud  homogeneity  by  treatment  in  the  masticator 
or  between  a  horizontal  pair  of  steam-heated  friction  rollers. 
Continuous  rubber  sheets  may  be  obtained  by  three 
different  methods,  and  are  accordingly  described"  as  cut 
sheets,  rolled  sheets,  and  spread  sheets  respectively.  India- 
rubber  tubing  is  produced  by  pressing  the  india-rubber 
through  a  nozzle,  in  the  centre  of  which  a  fixed  core  is 
arranged.  The  tubes  so  produced,  are  laid  in  flat  spirals 
on  chalk  beds,  and  are  in  this  state  vulcanised.  India- 
rubber  threads  of  square  cross-section  are  manufactured  by 
cutting  india-rubber  sheets  by  means  of  suitable  cutting- 
machines.  Threads  of  circular  cross-section  are  obtained 
by  pressing  india-rubber  dough  through  mouth-pieces  of 
the  desired  cross -section.  Moulded  articles  are  manu- 
factured by  pressing  india-rubber  sheets,  or  dough,  into 
suitable  moulds  which  arc  heated  to  the  required  tem- 
perature. India-rubber  toy-balls  are  produced  by  cutting 
india-rubber  sheets  into  spherical  segments,  which  are 
cemented  together  with  india-rubber  solution.  Before 
finally  closing  the  body  -o  formed,  a  small  quantity  of 
ammonium  carbonate  is  introduced  into  it,  and  the 
opening   closed    with  a  small  disc  of    india-rubber.      The 
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body  thu  formed  is  placed  in  a  mould  ami  gently  heated, 
whereupon  the  dissociating  ammonium  carbonate  distends 
the  ball.  India-rubber  belting  is  obtained  by  coating  stout 
cotton  cloth  on  both  sides  with  india-rubber  solution. 
ral  of  these  fabrics  are  then  united  by  pressure,  and 
subsequently  the  whole  is  covered  over  with  icdia-rubber 
-huts.  Insulated  electric  cables  are  manufactured  by 
india-rubber  tape  wound  round  the  strands  to  be  insulated. 
These  tapes  are  held  in  position  by  similar  strips  of  cotton 
cloth  lapped  on  in  the  opposite  direction.  The  cables  are 
then  vulcanised  in  a  closed  vulcaniser.  The  manufacture 
of  pneumatic  tyres  is  carried  out  by  cutting  strips  of  india- 
rubber  sheet  of  a  length  corresponding  to  the  circumference 
of  the  wheels,  but  successively  decreasing  in  width.  These 
strips  arc  then,  in  the  order  of  their  widths,  cemented  one 
upon  the  other,  so  that  the  central  longitudinal  axis  of 
the  first,  forms  also  the  axis  of  the  whole  fabric.  The 
whole  is  then  steam-vulcanised.  The  ends  of  the  band  so 
obtained  are  then  joined  together.  For  the  purpose  of 
vulcanisation,  from  7  to  15  per  cent,  of  sulphur  are 
generallv  used,  but  only  from  1  to  2  per  cent,  combine 
with  the  india-rubber.  The  different  vulcanisation  pro- 
cesses employed  are:  —  (1.)  Vulcanisation  in  a  bath  of 
molten  sulphur.  (2.)  Steam  vulcanisation.  (3.)  Dry-heat 
vulcanisation.  (4.)  Cold  vulcanisation.  (5.)  Vapour 
vulcanisation.  The  first  of  these  processes  is  practically 
obsolete :  the  second  is  largely  employed  for  the  vul- 
canisation of  india-rubber  goods  of  various  descriptions ;  the 
third  process  is  extensively  used,  especially  for  the  vul- 
canisation of  waterproof  cloth.  The  temperature  in  these 
processes  is  170°  C.  The  fourth  of  the  above  processes  is 
chiefly  used  for  the  vulcanisation  of  waterproof  cloth,  and 
of  thin  india-rubber  sheets.  The  process  is  carried  out 
by  treating  the  articles  to  be  vulcanised  with  a  solution 
of  sulphur  monochloride  in  carbon  disulphide  or  benzene. 
Tn  the  fifth  process,  the  goods  to  be  vulcanised  are  exposed 
to  the  vapour  of  sulphur  monochloride,  either  by  itself 
or  in  conjunction  with  gaseous  nitric  acid,  or  nitric,  or 
nitrous  oxide. — C.  O.  W. 

Ill  -TANNING.  LEATHER.  GLUE.  SIZE. 

"  Suede  "  or  Kid  Tanning.     Der  Gerber,  23,  29. 

The  superiority  of  French  "  Suede  "  glove  leather,  or  glove 
kid  finished  on  the  flesh,  lies  in  the  expert  knowledge  the 
producers  possess  that  the  skins  from  one  source  are,  and 
that  those  from  another  source  are  not,  suitable  for  their 
purpose.  Of  the  suitable  kinds,  American  goat-skins  and 
some  kinds  of  African  lamb-skins  are  more  particularly 
noteworthy.  The  skins  should  be  strong  and  firm  in 
structure,  but  without  the  fibre  being  thin  and  rough.  Young 
goat-skins  approach  very  near  to  the  desired  conditions, 
but  are  mostly  too  small  for  the  purpose.  .Sheep-skins 
are  too  loose  in  structure. — C.  O.  W. 

A  Cheap  Chrome  Tannage.     H.  K.  Procter.     Leather 
Trades  Circular  and  Review,  Jan.  12,  1897. 

The  process  of  making  a  basic  chrome  liquor  for  tanning, 
as  described  in  Eng.  Pat.  7732,  1893,  this  Journal,  1893, 
612,  taken  out  by  J.  D.   Gallagher,  on  behalf  of  Martin 
Dennis,  is  said  to  be  roundabout  and  expensive.     A  simpler 
and  more  satisfactory  method  consists  in  reducing  bichro- 
mate of  potash  at  once  with  a  calculated   quantity  of  acid 
only  sufficient  to   form  the  required  basic  Kilt.     Glucose  ia 
conveniently  employed  as  a  reducing  agent,  as  it  becomes 
completely  oxidised  to  water  and  CO;,  but  cane  sugar,  starch, 
oxalic  acid,  hyposulphite  (thiosulphate)  of  soda,  and  other 
bodies  may  be  substituted.     The  liquor  is  made  as  follows  : — 
3  lb.  of  bichromate  of  potash  is  dissolved  in  hot  water  and 
half  a  gallon  of  strong  hydrochloric  acid  (32°  Tw.)  is  added,   ! 
then  glucose  gradually,  heating,  if  necessary,  till  the  yellow   j 
liquid  changes  to  a  deep  clear  blue-green.     Sulphuric  acid 
(2J   lb.,    168°  Tw.)   may  be  used  instead  of  hydrochloric,  : 
but  makes  a  somewhat  harder  and  plumper  leather.     About 
lj  lb.  of  glucose  is  required,  and  the  operation  should  be  ' 
performed  in  a  good-si/.ed  vessel.     The  solution  is  made  up   j 
to  2  galls.     For  tanning,  the  goods  are   placed  in  a  liquor  ! 
containing,  at  first,  2  per  cent,   of  this  strong  solution,  but 


gradually  strengthened  to  6  or  8  per  cent.  Light  goods 
are  kept  in  motion  by  a  paddle,  heavier  ones  are  best 
suspended  on  a  frame,  to  which  a  gentle  to  and  fro  motion 
is  given.  Thick  hides  can  be  fully  tanned  iu  a  week.  The 
process  is  complete  when  the  hide  shows  a  uniform  blue 
colour  throughout.  The  liquors  may  be  spent  by  green 
goods,  as  in  bark  tannage  ;  5 — 15  per  cent,  of  salt  (reckoned 
on  the  tanning  liquor)  will  make  the  leather  softer  and 
somewhat  looser  ;  whether  salt  is  used  or  not  the  leather  is 
tough  and  stands  the  boiling  test.  The  fully-tanned  leather 
is  well-washed  with  warm  water,  and  treated  with  a  i — f 
per  cent,  borax  bath  as  in  the  two-bath  process. — J.  T.  W. 

Tannin  Extracts,  The  Manufacture  of.     Fuchs  and  Schiff. 
Chem.  Zen.  20,  926. 

See  under  XX.,  page  161. 

XV.-MANURES,  Etc. 

Detection  and  Estimation  of  Perchlorates  in  Chili  Nitrate 
of  Soda.     B.  Sjollenia.     Chem  Zeit.  20,  1002. 

See  under  XXIII.,  page  163. 

Iron  and  Alumina,  Estimation  of  in  Phosphates  and  Super- 
phosphates. Von  Gruber.  Zeits.  f.  angew.  Chem.  1896, 
11,  741. 

See  under  XXIII.,  page  164. 

Perchlorates  in  Chili  Nitrate  of  Soda  as  a  cause  of  Injury 
to    Rye.     B.  Sjollenia.     Chem.   Zeit.   1896,  20,    1002— 

1004." 

The  injury  to  rye  after  the  application  of  commercial 
nitrate  of  soda,  occasionally  observed  in  Belgium  since 
1892,  is  now  shown  to  be  due  to  the  presence  of  perchloric 
acid,  probably  in  the  form  of  the  potassium  salt.  The 
effect  of  the  perchlorate  is  seen  seme  (2 — 4)  weeks  after 
the  nitrate  containing  it  is  applied.  The  crop  is  sometimes 
quite  destroyed  and  has  to  be  ploughed  in ;  in  other  cases 
in  which  the  injury  is  less,  the  plants  are  stunted  and  the 
seed  small.  A  number  of  direct  experiments  on  the  effect 
of  perchlorate  on  germination  and  on  growth  were  made. 
The  results  showed  that  perchlorate  in  small  quantities 
retards  growth,  whilst  with  0-5  grni.  of  potassium  per- 
chlorate in  3  kilos,  of  soil  the  plants  were  soon  destroyed. 
The  experiments  do  not,  so  far,  decide  what  percentage  of 
perchlorate  in  nitrate  of  soda  is  injurious  (with  an  applica- 
tion of  200  kilos,  per  hectare),  but  as  lit:le  as  0o  per 
cent,  would  probably  be  slightly  prejudicial.  The  samples 
of  Chili  nitrate  analysed,  contained  from  0-08  to  6 -"9  per 
cent.,  but  0'94  was  the  lowest  percentage  in  the  samples  of 
nitrate  which  proved  injurious. 

The  author  suggests  that  the  perchlorates  found  in  nitrate 
of  soda  may  have  been  formed  from  chlorides  by  bacteria, 
or  possibly  by  chemical  action,  analogous  to  (he  production 
of  iodates  and  periodates  from  iodides  (Gnyard,  Ber.  1874, 
7,  1040).— N.  H.  J.  11. 

XVI.-SGGAR,  STARCH.  GUM.  Etc. 

Vacuum  Apparatus,  Temperature  of  Vapour  and  Sugar 
Juice  in.  H.  Claassen.  Zeits.  Zuckeriud.  Bohin.  21, 
263—265. 

The  author  confirms  the  facts  brought  forward  by  Curin  on 
this  subject  (this  Journal,  1S97,  55),  bat  does  not  agree 
with  his  explanation  of  the  difference  in  temperature 
observed  between  the  vapour  and  syrup.  The  vapour 
escaping  from  the  liquid  is  not,  as  Curin  supposes,  saturated, 
but  as  Kegnault  and  Magnus  have  shown,  superheated,  and 
the  lower  temperature  of  the  vapour  is  attributed  to  the 
unavoidable  cooling  effect  of  the  walls  of  the  vessel. 
Bubbles  of  steam  forming  on  the  heating  surface  have  the 
temperature  corresponding  to  the  pressure  at  that  point, 
including  the  column  of  liquid,  but  only  at  the  moment  of 
formation.  Any  higher  temperature  of  the  liquid  is  quickly 
equalised  by  circulation  and  a  thermometer  inserted  at  any 
level  merely  shows  this  average  temperature,  and  Dot  that 
of  a  particular  layer. — L.  J.  de  W. 
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Aqueous  Digestion  [Beetroot  /'»/;>!.     R.  Pellet.     BolI.de 
['Assoc  des  Chim.de  Sucr  el  de  Diifc  1896,   M 
492.     This  Journal,  1896,  746  and  819. 

I\  reply  to  the  critique  of  Antuszewicz  (foe.  cit.  1896,  B5), 
Pellet  maintains  thai  ift(b,c  instructions  he  gave  in  1888  and 
1889  an  followed,  with  regard  to  the  fineness  ol  tin' pulp, 
tlir  concentration,  and  the  quantity  of  basic  lead  acetate 
added,  the  method  of  cold  aqueous  digestion  gives  results  in 
a  agreement  with  those  obtained  by  the  alcoholic  method. 

— L.  J.  de  W. 

Beetroot  Juice,  Nitrogenous  Constituents  of.     E.  t).  von 
Lippmann.     Ber,  1896,29,9645—2654. 

A  B0M8WH.iT  limited  number  of  the  nitrogenous  constituents 
of  beetroots  and  beetroot  juice  is  to  be  fonnd  describ 

current  literature,      Imong  these  maj  be  menti laspara- 

gine,  glutamine,  together  with  their  related  acids,  bel  line 
and  choline,  :ilso  leucine,  tyrosine,  glutaminic  acid,  pytxo- 
glutaminic  acid,  citrazinic  acid,  lecithin,  and  legumin. 

In  describing  lecithin  (Ber.  1887,  30,  8201)  the 
incidentally  stated  that  other  Bubstancea  containing  phos- 
phorus and  closely  resembling  nucleic  might  be  extracted 
by  alkalis  from  the  tissues  of  beetroots,  after  the  latter  had 
been  exhausted  with  water,  alcohol,  and  ether.  Further, 
the  decomposition  products  of  tbese  substances,  namely, 
the  xanthine  bodies,  ultimately  find  their  way  into  the 
molasses. 

In  prosecuting  further  investigations  on  the  question,  the 
author  submitted  to  examination  certain  liquors  occurring  in 
iaccharification  processes,  instead  of  molasses.  The 
method  adopted  "as  as  follows: — After  removal  of  tin'  lime, 
the  liquors  were  neutralised  and  repeatedly  treated  in  a 
somewhat  dilute  solution  «ith  small  quantities  of  basic  lead 
acetate,  subsequently  they  were  fractionally  precipitated 
alternately  (according  to  Sehcihler's  directions)  with  phos- 
photungstic acid  and  mercuric  nitrate.  The  substances 
were  liberated  from  the  precipitates,  purified  by  repealed 
boiling,  washing,  and  treatment  with  animal  charcoal,  and 
finally  purified  from  phosphotungstic  acid  and  mercury 
salts  by  fractional  crystallisation  atid  precipitation. 

In  additioti  to  those  mentioned  above,  the  following 
substances  were  identified  :  xanthine,  guanine,  hypoxanthine, 
adenine,  caruiue,  argenine,  guanidine,  allantolne,  vernine, 
and  possibly  also  vicine.  Phosphotungstic  acid  precipitates 
the  xanthine  bodies,  also  argenine,  vernine.  and  guanidine  : 
but  the  precipitates  are  soluble  in  excess  of  the  precipitant. 
Mercuric  nitrate  acts  similarly,  and  also  precipitates  alian- 
toln,  which  is  not  precipitated  by  mercuric  chloride ;  the 
latter  reagent  however,  precipitates  xanthine  bodies  and  vicine. 
Ammoniaeal  silver  nitrate,  or  cuprous  chloride  solution, 
is  a  convenient  precipitant  for  the  xanthine  bodies  (Balke, 
J.  Pr.  Cbem.  [2  .  47.  537);  nascent  cuprous  oxide,  that 
is  to  say,  Fchling's  solution  together  with  a  reducing  sugar, 
behaves  in  an  analogous  manner  (Drechsel,  Ber.  25,  2454  ; 
ger,  Zeits.  f.  Phys.  Chem.  18,  :!-il ).  The  basic  mixture 
is  most  readily  dealt  with  by  meaus  of  mercuric  chloride  ; 
after  the  filtrate  has  been  freed  from  mercury  and  evaporated, 
xanthine  is  the  first  body  to  crystallise  out,  then  follow 
guanine,  generally  mixed  with  other  substances,  finally 
hypoxanthine  and  adenine.  Xanthine  is  purified  by 
repeatedly  dissolving  in  ammonia  and  cautiously  adding 
acetic  acid,  guanine  by  precipitating  a  solution  in  hydro- 
chloric acid  with  an  excess  of  ammonia.  Hypoxanthine  is 
separated  from  guanine  and  adenine,  either  by  Schindler's 
method  (Zeit  Phys.  (hem.  23,  432)  of  the  silver  compound, 
or  bv  the  picrates  (Bruhns,  Her.  14,  533  :  YVulff,  ibid.  17, 
468  :'  Bruhns.  ibid.  23,  225).  Hypoxanthine  remains  in 
solution  and  can  be  precipitated  by  ammoniaeal  silver 
nitrate,  whereas,  to  separate  guanine  and  adenine  from  the 
recovered  picrates,  crystallisation  of  the  hydrochlorides  as 
well  as  the  sparing  solubility  of  the  former  in  warm  aqueous 
ammonia,  can  be  taken  advantage  of  (Schindler,  toe.  cit.'). 
Hypoxanthine  is  separated  from  the  remaining  xanthine  by 
treatment  with  ammoniaeal  silver  nitrate,  and  by  dissolving 
the  precipitate  in  the  least  possible  quantity  of  hot  concen- 
trated nitric  acid  :  hypoxanthine  nitrate  crystallises  from  the 
solution,  whilst  xanthine  may  lie  obtained  from  the  filtrate 
b\  addition  of  ammoniaeal  silver  nitrate  solution.  Adenine 
and  hypoxanthine  are  separated,  either  by  one  of  the  above 


given  methods  orbj  Krtger's  method  (lot.  cit?)  bj   ans 

of  copper  sulphate  and  sodium  thiosulphate,  which  in  the 
coM  precipitate  adenine  only. 

The  author  gives  analyse-  and  full  descriptions  of  the 

various  compounds. 

According  to  Ritthausen  |  Her.  29,  894  and  2108)  vicine 
i-  a  glucoside,  yielding  on  hydrolysis  a  reducing  sugar. 

-J.  L.  B. 

Massecuites,  A  Ifew   Method  for  determining  the   Density 

of.    .!.  t  'uHn.     Hull,  de  I'Assoc.  des  ( 'him.  de  Sucr.  i 
Dist.  IH'.IG,  14,  492—496. 

Thk  density  of  the  normal  weight  made  up  to  ".00  c.c.  is 
taken,  and  the  degree  Brix  corresponding  to  this  densitj 
multiplied    by   the   fa.tor :  '""^     gives    the   degree  Brix 

of  the  original  massecuite.  The  polarisation  may  be  made 
on  the  same  solution,  after  weighing,  by  adding  a  carefully 
measured  quantity  of  basic  acetate  of  lead  and  correcting 

for  the  alteration  in  volume.  A  table  is  giveu  ranging 
from  86-34  to  98-13  per  cent,  of  solids  in  the  massccuiti 

—I..  J.  de  \V. 

Ammonia  in  l  In  Manufacture  of  Beetroot  Sugar.  L.  Jet 
Bull,  de  I'Assoc.  des  Chim.  de.  Suit,  et  de  Dist.  1896, 
14,  529  —  53J.  Deutsche  Zuckerind,  Aug.  7,  1896. 
Following  up  the  formation  of  ammonia  in  the  course  of 
the  manufacture  of  beetroot  sugar,  100  c.c.  of  juice  were 
taken  from  each  diffuser  and  distilled  with  1  to  L'u  c.c.  of 
normal  caustic  soda.  The  quantity  of  ammonia  obtained 
was  found  to  increase  from  diffuser  to  diffuser,  and  with  the 
amount  of  alkali  added,  leading  to  the  conclusion  that  the 
ammonia  is  not  present  as  a  salt,  which  would  diffuse  in 
the  earlier  stages  of  the  process,  but  probably  exists  com- 
bined as  a  nitrogenous  organic  substance.  After  defecating 
at  70'  ('.for  12  minutes  with  2\  per  cent,  id'  dry  lime,  a 
sample  was  taken  and  filtered  rapidly,  made  neutral  to 
phenolphthalein  with  acetic  acid,  and  tested  a-  before. 
Although  more  ammonia  was  foutid,  the  quantity  was  less 
influenced  by  increasing  the  alkali.  The  nitrogenous 
compounds  are  changed  by  defecatiou  into  compounds 
more  easily  decomposed.  Saturation  juice  behaved  similarly, 
the  effect  of  alkali  being  even  less  marked.  In  the  further 
course  of  manufacture  the  juice  continually  lo-es  ammonia, 
so  that  the  massecnite  contains  very  little.  The  easily 
decomposable  ammonia  disappears,  and  that  decomposed 
with  difficulty  remains,  without  modification,  in  the  svrup. 
The  change  iu  the  nitrogenous  compounds  takes  place 
chiefly  during  defecation,  and  at  different  stations  the 
longer  the  duration  of  defecation  and  the  higher  the  tem- 
perature employed,  the  poorer  will  the  weak  juices  be  iu 
ammonia,  and  the  more  will  the  evaporators  be  spared. 

The  disengagement  of  ammonia  is  in  intimate  relation 
with  the  loss  of  alkalinity  from  the  ammonia  set  free  and 
the  alkali  neutralised.  But  it  is  not  possible  to  determine 
exactly  the  loss  of  alkalinity  from  the  ammoLia  expelled. 
The  alkalinity  of  the  products  of  decomposition  of  glutamine 
is  greater  by  one  equivalent  of  alkali  as  indicated  both  by 
phenolphthal.in  and  litmus.  With  asparagine  this  reaction 
occurs  only  with  phenolphthalein.  Although  the  decom- 
position of  notable  quantities  of  glutamine  is  not  to  be 
expected  during  the  manufacture,  yet  the  reaction  should  be 
taken  into  account,  for  an  increase  of  the  alkalinity  of  the 
juice  is  actually  observable  in  course  of  manufacture. 
From  the  practical  point  of  view  we  may  conclude,  without 
other  considerations,  as  to  the  loss  of  alkalinity,  by  the  loss 
of  ammonia.  —  L.  J.  de  YV. 

Animal  Charcoal,  The  Weinrich   Process  for  the  Recitifi- 

cation  of.     G.  M.  Newhall.     Bull,  de  I'Assoc.  des  Chim. 

de  Sucr.  et  de  Dist.  1896,  14,  537. 

The  char  from  the  filter  is  washed   and  then  dried  in   an 

apparatus  which   utilises  the  waste   heat  from   the  decar- 

boniser  to  which  the  heated  and  partially  dried  char  is  next 

pissed.     The  decarboniser  is   a  revolving  cylinder,  4  ft.  in 

diameter  and  20  ft.  long,  heated  externally.     The   char  is 

heated   in  presence  of   air  to  a  temperature  lower  than  that 

in  char  kilns.     After  cooling,  it  is  ready  to  be  used  afresh. 

According  to  Xewhall  this  process  has  given  isood  results 

iu  the  National  Su^ar  Refinery. 
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The  carbon  of  a  char  containing  usually  IS  per  cent,  was 
reduced  to  9  percent.  It  was  tested  in ^  comparison; wi* 
the  char  not  revivified,  the  syrup  employed  showing  200  on 
the  colorimetric  scale.  After  filtration  the  colours  were  : 
from  con-revivified  char.  80,  and  from  revivified  char,  27. 

The  composition  of  the  chat  was  as  follows  : — 


Decarbonising. 


After. 


0-820 
0-904 

0      is 

8-900 
3*260 
O-'JIO 
0-877 
0'4'.  4 

—I, 

J 

.  de  W. 

Carbon  

nate of  lone. 

I  n  >n 

Sulphate  of  lone  . . 
Sulphite  of  li 


Fodder,  Manufacture  of,  from  Molasses  and  desiccated 
Beet  Pulp.  L.  Wustenhagen.  Bull,  de  1  Assoc.  Chim. 
;,icr.  et  Dist.  1896,  14,  542—543. 
The  pulp  is  sprinkled  with  G  to  7  per  cent,  of  molasses 
slightly  warm,  and  brought  directly  to  the  drier  by  an 
endless  screw  or  an  elevator.  By  using  this  proportion  a 
product  is  obtained  which  is  not  sticky.  It  is  readily  taken 
hv  cattle,  and  has  a  higher  nutritive  value  than  ordinary 
dried  pulp.     (Austrian  Pat.  4  15,235.)— L.  J.  de  \\  . 

Sulphite  of  Lime,  SolMityof,  in  Sugar  Liquors.  J.  Weis- 
benr-  Bull,  de  l' Assoc,  des  Chim.  de  Sucr.  et  de  Dist. 
1896,  14,  4S5— 489. 

( ix  sulphiting  su<_rar  juice  in  the  works,  sulphite  of  lime  is 
formed,  which  gradually  passis  into  sulphate  of  lime  at  the 
high  temperatures  employed,  and  in  the  final  stages  of  the 
manufacture  little  or  no  sulphite  can  be  detected.  Moreover, 
certain  organic  non-sugars  of  the  juice  may  be  reduced, 
also  giving  rise  to  a  change  of  sulphites  into  the  correspond- 
ing sulphates.  Owing  to  the  rapidity  of  this  change,  the 
difficulty  of  preparing  a  sulphite  free  from  sulphate,  and 
the  greater  solubility  of  sulphate  of  lime,  it  is  almost 
impossible  to  determine  exactly  the  solubility  of  sulphite  of 
lime  in  water  and  sugar  liquors.  In  Wurtz's  dictionary  we 
find  :  "  one  part  of  sulphite  [of  lime]  d;ssolves  in  $00  parts 
of  water."     According  to   Battut    (Bull.   Assoc.  Chim.  8, 

226 227)  a    10    per    cent,    solution   of    sugar    dissolves 

168,  and  a  30  per  cent,  solution,  0-0374  per  cent,  of 
sulphite  of  lime.  These  figures  being  calculated  from  the 
lime  present,  are  too  high,  the  greater  portion  having  passed 
into  solution  as  sulphate.  Eekleben  (v.  Lippmaun,  Chemie 
d.  Zuek.  648)  found  that  an  8  per  cent,  solution  of  sugar 
dissolved  0-015674  per  cent.  Weisherg  added  freshly- 
prepared  sulphite  of  lime  in  excess  (0-5  grm.  to  250  c.c.)  to 
water  and  sugar  selutions  at  18°  C,  agitated  for  some  time, 
and  filtered.  The  sulphurous  aeid  was  titrated  with  iodine, 
and  calculated  to  sulphite  of  lime.  Water  dissolved 
0-0043  per  cent,  10  per  cent,  solution  of  sugar,  0-00825 
per  cent.,  and  30  per  cent,  solution,  0-00800  per  cent,  of 
-ulphite  of  lime.  After  standing  for  21  hours,  or  after 
boiling  for  two  hours  under  an  inverted  condenser,  the 
10  per  cent,  solution  showed  0-0066  per  cent,  and  0- 0025 
percent,  of  sulphite  of  lime  respectively. — L.  J.  de  \\  . 

Starch  Formation,  Observations  on.     T.  Bokorny. 
(hem.  Zeit.  1896,  20,  1005—1006. 

1,  u  ilent'-  experiments  \\  itli  etiolated  potato  sprouts  showed 
ndant  deposition  of  starch  in  presence  of  cane  sugar  or 
dextrose.  The  author  obtained  the  same  results  with 
potatoes,  but  with  Spirogyra  maxima  there  was  no  produc- 
tion of  starch  from  cane-sugar  solution,  from  dextrose,  or 
from  xylose.  Spirogyrst  even  became  free  from  starch 
when  kept  dark  for  some  day-  in  1  per  cent,  dextrose  (with 
i  without  addition  of  calcium  nitrate).  Under  the  in- 
fluence of  light  Spirogyrx  readily  produced  starch  from 
cane  sugar,  grape  sugar,  and  glycerol,  &c,  provided  that 
oxygen  is  present.  In  an  atmosphere  of  hydrogen  not  a 
trace  of  starch  was  formed. — X.  II.  .1.  M. 


Starch,  Hydrolysis  of.  hg  Acids ;  An  Analytical  Investiga- 
tion of.  G.  W.  Kolfe  and  0.  Defrcn.  J.  Anier.  Chim. 
Soc.  1896,  18,  809. 

Sec  under  XXIII.,  page  167. 

Sugar  Solutions,  On  the  Clarification  of,  for  Analysis. 
K.  C.  Neumann.  Bull,  de  l'Assoc.  des  Chim.  de  Sucr.  et 
de  Dist.  1S96, 14,  524. 

See  under  XXIII.,  page  167. 

Cotton  Wool,  Absence  of  Pentosi  Derivatives  in. 

H.  Suringar  and  B.  Tollen's.    Zeits.  f.  aDgew.  Chem.  1897,  4. 

See  under  XXIV.,  page  168. 

XVIL— BREWING.  WINES,  SPIRITS,  Etc. 

Hops,  The  Sulphuring  of.     J.  Behrens.     Woch.  fur  Bran. 

13,  917—923. 
The  sulphuring  of  hops  has  no  influence  whatever  on  their 
hygroscopicity,  sulphured  and  unsulphured  dry  hops  taking 
up  an  equal  quantity  of  moisture  from  the  air  under  the 
same  conditions.  Very  exhaustive  experiments  on  the 
action  of  sulphuring  on  the  micro-organisms  of  hops,  carried 
out  with  various  growths  of  hops,  by  inoculation  into  solu- 
tions of  ammonium  succinate  and  mineral  ash,  and  also  into 
hop  extract,  and  by  plate  cultures,  showed  conclusively 
that  its  disinfecting  power  was  very  imperfect  and  unreliable, 
the  cultures  of  sulphured  hops  showing  bacterial  and  mould 
growth  in  every  experiment,  even  though  the  exposure  to 
sulphur  dioxide,  and  the  amount  of  this  gas  absorbed  by 
the  hops,  considerably  exceeded  what  would  obtain  in  com- 
mercial practice.  A  plate-culture  determination  of  the 
total  number  of  micro-organisms  existing  on  a  sample  of 
hops  before  and  after  very  excessive  sulphuring,  gave  the 
following  result  :  —  Unsulphured  :  Total  organisms  per 
grm.  of  hops,  13,637,600,  including  422,800  mould  spores. 
Sulphured  :  8,056,300  organisms,  including  169,200  mould-. 
The  only  one  of  the  results  attributed  to  the  action  of 
sulphur  which  has  any  foundation,  is  the  improvement  in 
colour,  which  is  a  doubtful  advantage,  as  only  brown  and 
second-rate  hops  would  be  affected  by  it. 

Hops  absorb  sulphurous  acid,  and  the  more  the  longer 
they  are  exposed  to  it.  Only  a  part  of  the  absorbed  gas 
remains  unaltered,  another  part  is  oxidised  to  sulphuric 
acid,  and  a  third  enters  into  combination  with  alkaline 
organic  compounds  existent  in  the  hops. 

Endeavours  were  made  to  find  a  substitute  for  sulphurous 
acid.  Exposure  to  formalin  did  not  effect  disinfection,  but 
treatment  with  chloroform  vapour  completely  sterilised  the 
hops,  when  applied  in  sufficient  quantity.  It  produced  at 
the  same  time  a  depreciation  in  colour,  but  did  not  appear 
to  exert  any  prejudicial  effect  on  the  fermentation  of  the 
wort  which  was  hopped  with  the  hops  so  treated. — J.  G.  W. 

The  Action  of  Diastase  on  Starch.     A.  R.  Ling  and  J.  L. 
Baker.'     Proc.  Chem.  Soc.  1897,  [173],  3—4. 

The  authors  show  that  maltose, .when  heated  with  Fehling's 
solution,  under  the  conditions  prescribed  by  Wein,  reduces 
1-079  grms.  of  copper  per  grm.  of  sugar.  The  table  of 
Wein,  therefore,  gives  results  which  are  4-5  per  cent,  too 
low,  a  result  also  arrived  at  by  Brown,  Morris,  and  Millar. 

They  have  examined  in  detail  the  products  of  the  limited 
action  of  diastase  on  starch  at  70",  and  have  separated 
maltose  and  the  following  unferraentable  substances,  which 
were  purified  to  such  an  extent  as  to  free  them  from  all 
extraneous  matter. 

Maltodextrin  a.  t';1,.II,;;0;n,  identical  with  Brown  and 
Morris's  maltodextrin,  but  having  the  properties  [o]D  =  180, 
11  =  3281. 

Maltodextrin  $,  C^H^O.,,,  identical  with  Prior's 
"  achroodextrin  III,'' and  having  the  properties  [a]„  =  i71-6 
and  I!  =  43. 

A  substance,  C^H^On,  isomeric  with  maltose,  and 
obtained  from  the  unfermentable  residue  of  that  particular 
fraction  previously  called  isomaltose  by  Lintner.  It  had 
the  constants  [a]„  =156  and  K  =  62-5,  and  may"  consist 
of  the  simple  "dextrin,"  C12Ho0O10  +  H.,0,  the  existence 
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hi.-li,  the  authors'  previous  «"ik  foreshadowed  Inas- 
much si  it  gave  a  small  amount  of  crystalline  osaiouc,  il 
perhaps  contained  maltose. 

When  the  three  substances  above  named  are  treat) 
.,„  ,  x  staseat  60°  for  a   fen   hours,  the  appi 

mate  reducing  powers  of  the  products  are  R       90,  91 
respectively. 

There  are  non  ample  data  by  which  to  conclude  that 
starch,  when  hydrolysed  bj  diastase,  is  converted  into  a 
series  of  maltodextrins  of  gradually  decreasing  molecular 
weight  and  optical  rotatory  power,  and  of  increasing  reduc- 
ing power.  These  appear  to  have  the  optical  and  reducing 
properties  of  mixtures  of  the  original  starch  and  maltose. 

Beetroot  Juice,  Difficulties  in  the    Fermentation    of.      G. 

Irachequesnc      Bull,  de  1' Assoc,  des  Chim.  de  Sucr.  ct 

de  I  11.  '''•■ 

Juioi   from    beetroots   gathered   during   the   rainj    period 

following   the   long   drought    of  189S   refused  t"    ferment. 

Hydrofluoric  acid  and  formalin  produced  no  improvement, 

*  but  ii  appeared  thai  the  cause  might  be  the  antiseptic  action 

.  as  acetic  or  formic  acids,  or  of  a  fixed  acid  as 

oxalic  acid,  liberated  by  sulphuric  acid.     Barbel  suggested 

the  existence  of  a  special  diastase  in  unripe  beetroots  having 

a  laccharogenic  action,  the  effect  of  whiob  counterbalanced 

the  saccharophagic  anion  .it'  the  sucrase  or  invertin  of  the 

It  was  found  tb..t  juice  boiled  tor  a  few  minutes,  after 
acidifying,  fermented  normally,  as  did  also  juice  obtained 
from  the  same  beets  after  being  stored  in  silos.  The 
addition  of  lime  to  remove  oxalic  acid  hail  to  be  abandoned 
on  account  of  the  butyric  fermentation  which  followed  the 
reduction  of  the  acidity. — I..  ■'•  de  W. 

t>  [rose,  1 1  nd, is. .  and  Invert  Sugar,  The  Solution 
Density  and  Cupric- Reducing  Power  of.  II.  T.  Brown, 
<i.  11.  Morris,  and  .1.  H.  Millar.  Proc.  (hem.  Soc.  1897, 
[173],  4—5. 

See  under  XXIII.,  page  1G0. 

Antiseptics,  Usi  if,  in  Spirit  Production  and  in  Yeast 
Production.  F.  Rothenbach.  Zcits.  f.  Spiritusind.  1S9G, 
19,861. 

The   author   draws    the    followiug    conclusions    from    his 
riments : — 

1.  Formaldehyde  and  hydrofluoric  acid  appear  to  be  the 
only  specific  antiseptics  against  bacteria  (spalt-pilie),  hut 

r  substances   .uo  nevertheless  more  or  less   suitable  for 
use. 

2.  The   best    results  were   obtained   when    hydrochloric 

acid  was  used  during  the  growth  of  the  yeast. 

3.  The  morphological  and  physiological  characteristics 
of  the  yeast  species  are  modified  in  different  ways  by  the 
different  antiseptics. 

4.  With  careful  chcice  of  conditions,  a  long  accustoming 
of  the  yeast  to  the  antiseptic  is  not  necessary,  a  few  cultures 

.rally  giving  satisfactory  results. 

5.  When  fairly  good  potatoes  are  used,  the  most  harmful 
bacteria  generally  come  from  the  stock-yeast  rather  than 
from  the  green  malt.  This  stock-yeast  should  then  either 
be  changed  or  be  purified  by  means  of  formalin. 

6.  In  practice,  the  best  yield  of  alcohol  is  obtained  with 
yeast  which  is  free  from  bacteria. 

7.  t  If  the  prophylactic  or  purifying  media,  formalin  is 
preferable,  as  hydrofluoric  acid  is  more  weakening  to  the 
yeast  cells. 

8.  The  high  yield  of  alcohol  obtained  where  formalin  is 
employed  is  probably  due  to  the  smallness  of  the  quantity 
of  acid  present,  and  the  consequently  stronger  and  more 
continuous  saccharification  of  the  mash. 

'.'.  In  practice,  yeast  prepared  with  hydrochloric  acid  and 
formalin  should  yield  at  least  as  good  results  as  the  lactic 
acid  yeast,  especially  in  distilleries  where  high  acid  produc- 
tion occurs. 

10.  Whether  the  hydrochloric  or  the  lactic  acid  method 
is  being  employed,  the  use  of  formalin  is  advisable  to 
keep  down  the  development  of  bacteria.  This  addition 
may  be  made  to  the  yeast,  and  in  the  fermenting  vessels. 

— L.  T.  T. 


Dried  Yeast,  Duration  of  Li  fe  of.     II    Will.     Zeit*.  ges. 
Urauw.  L896,  19, 
The  author  finds  that  iii  some  cases  tin-  din  ition  of  i 
dried  yeasl  is  mtv  great,  in  some  "i    his  experiments  even 
exceeding   nine    year-.       \-  a   rule,  the   wild    yeasts   are 
stronger  in  this  respect  than  the  ordinarj  cultivated  forma. 
Saccharomyces  apiculatus   and   the    allied    Bpecies  appear 
especially  durable      The  best  results  are  obtained  when  the 

yeast  is   mixed   with    an    indifferent    substai which   i- 

neither  hygroscopic  nor  dehydrating  in  properties,  and 
rapid!)  dne.l  at  a  temperature  which  is  Blowlj  raised  to, 
but  does  not  exceed,  4o  c.  The  best  material  to  use  is 
sawdust  ami  n.  \i  charcoal.  Gypsum  or  infusorial  earth 
floes  not  give  such  good  re-nits. —  I..  T.  'I  . 

On  tin'  Influence  of  Strong  Light  on  thi  Cell   Formation 

Saccharomyces  Cerevisise.  W.  Lohmann.  Wochenschr. 

fur  Brauerei,  1896,  1342. 

Tux  author  has  investigated  the  effect  of  a  strong  electric 

light  and  of  sunlight  on  a  single  yeasl  cell  growing  in  wort 

gelatin,  and    kept    under    constant    conditions    of   heat    and 

moisture  on  a  microscopic  slide. 

It  was    found  that,   if   the    temperature    be   not    too    low, 
both  lights    hindered  the    budding  of  the  cell,  and  app 
to  injure  it   if  the  exposure  to  the  light  was  prolonged.     If 
the  temperature  was  low  the  effect  "as  not  SO  marked. 

The  effect  of  strong  light  on  Mycoderma  Cerevisis, 
Torula,  and  on  Saccharomyces  Pastorianus  I.,  was  also 
determined,  and  the  latter  was  found  to  have  a  much 
greater  powi  i  oi  resistance  to  the  light  than  the  others. 

—A.  J.,  5. 

Diastase,  Chemical  Nature  of.     T.  15.  Osborne  and  G.  F. 

i    i  upbell.     J.  Amer.  Chem.  :Soe.  1896,  18,  536—542. 
In   a    previous    pap.r,  Osborne   (.this   Journal,   1S9C,   44) 
described  some  attempts  to  isolate  diastase.     In  the  present 

communication  the  former  results  are  confirmed,  although 
no  more  highly  active  diastase  than  that  before  described, 
has  been  prepared.  The  authors  now  separate  the  diastase 
h\  treating  the  finely  ground  malt  with  ">  per  cent,  sodium 
chloride  solution,  and  saturating  the  filtered  extract  with 
ammonium  sulphate.  The  precipitate  was  dissolved  in 
brine,  and  the  filtered  solution  saturated  with  ammonium 
sulphate,  the  subsequent  method  of  treatment  being  prac- 
tically the  same  as  that  previously  described  loc.  cit.  The 
result  of  this  experiment  shows  that  little  diastase  was 
precipitated  by  bringing  the  alcohol  content  of  the  malt 
extract  to  50  per  cent,  by  weight,  whilst  nearly  all  the 
diastase  was  thrown  down  when  the  proportion  of  alcohol 
in  the  malt  extract  was  made  60  per  cent.  Experiments 
were  made  to  isolate  diastase  from  the  malt  extract  of 
commerce,  which  had  been  concentrated  at  a  low  tem- 
perature fn  racun.  The  authors,  however,  failed  to  obtain  a 
product  with  a  higher  diastatic  capacity  than  300. 

Several  experiments  were  then  made  with  the  object  of 
determining  the  influence  of  conditions,  such  as  the  age  of 
the  diastase  solution,  the  presence  of  certain  substances — 
especially  sodium  chloride,  disodium  hydrogen  phosphate, 
tri-potassium  phosphate,  orthophosphoric  acid,  acetic  acid, 
and  citric  acid.  In  some  cases  the  results  were  definite  ; 
thus,  citric  acid  in  the  minutest  quantities  was  always  found 
to  depress  or  destroy  diastatic  action;  but  in  the  majority  of 
the  above  substances  no  uniform  results  were  obtainable 
from  which  reliable  conclusions  could  be  drawn  in  regard  to 
the  circumstances  that  ensure  a  high  degree  of  diastatic 
capacity. 

From  their  experience  in  testing  various  preparations, 
the  authors  state  that  the  purer  the  diastase  the  more 
sensitive  is  it  to  external  conditions,  anil  that  the  method 
of  testing  the  purity  of  the  ferment  by  its  maltose-pro- 
ducing power  becomes  of  uncertain  value,  and  perhaps  fails 
to  furnish  a  safe  criterion  of  the  purity  of  the  enzyme. 
That  the  proteid  is  not  the  only  factor  involved  in  the 
amylolytic  action  of  diastase  is  indicated  by  the  great 
influence  on  its  activity  that  often  accompanies  the  addition 
of  various  substances  to  its  solution.  It  is  therefore  not 
improbable  that  in  attempting  to  purify  diastase,  some 
substance  which  favours  or  is  essential  to  its  action  is 
removed,  and  that  the  enzyme  itself  is  being   dealt  with, 
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which  is  feeble  in  ils  action  through  the  absence  or  deficiency 
of  some  accessor;  substance.  Thus  the  addition  of  sodium 
chloride  in  many  cases  increases  the  diastatic  action. 
Experience  tends  to  show  that  albumin  is  an  essential 
factor  in  diastatic  action.  In  all  the  preparations  made, 
none  from  which  albumin  was  absent  showed  anxiolytic 
power,  and  those  containing  the  most  albumin  were  the 
most  active.  It  was  always  possible  to  roughly  judge  of 
the  diastatic  power  of  a  preparation  by  heating  a  portion 
of  its  solution  to  65  C.  and  observing  the  amount  of 
coagulum  formed. 

The  fact  that  active  diastase  was  only  obtained  from 
solutions,  the  alcohol  content  of  which  was  between  50  and 
60  per  cent.,  mav  be  regarded  as  fair  evidence  that  the 
enzyme  is  not  carried  down  mechanically  with  the  proteid. 

— J.  L.  B. 

Wine  from  Wine- Press  Residiu .«.    Spaeth  and  Thiel.    Zeits . 

angew.  Chem.  IS!"'.,  23,  721— 727. 
After  pressing  grapes  and  obtaining  a  juice  which  yields 
a  good  wine,  the  residue  of  the  fruit  is  further  treated,  in 
order  to  procure  a  secondary  fluid  which,  when  fermented, 
gives  a  wine  of  poorer  quality.  The  methods  used  for  this 
purpose  are,  the  addition  of  sugar  and  water  to  the  residues, 
the  addition  of  very  dilute  alcohol,  or  allowing  the  skins, 
&C.  to  ferment.  After  either  treatment  the  juice  is 
expressed.  The  poor  wine  thus  obtained  is  sometimes  used 
for  adulterating  other  wines,  and  the  authors  give  the 
results  of  analyses  made  by  themselves  of  wines,  both  good 
and  poor,  to  see  whether  this  adulteration  can  be  detected. 
They  arrived  at  the  conclusion  that  the  small  percentage  of 
phosphoric  acid  in  the  above  wine  is  the  most  important 
factor  for  detecting  its  presence.  A  high  percentage  of 
tannin  also  points  to  the  presence  of  wine  obtained  by  the 
before-mentioned  processes,  although  the  fining  of  the 
wine  with  white  of  egg  or  gelatin  tends  to  reduce  the  amount  J 
of  this  constituent.  Some  white  wiues,  however,  contain  an 
abnormal  quantity  of  tannin. — W.  P.  S. 

Wines,  Algerian  :  Lactic  Acid  contained  in.    J.  A.  Muller. 

Hull.  Soc  Chim.  1896,  15,  [23],  1210 — 1213. 
The  author  gives  full  analyses  of  1-4  samples  of  red  wines 
from  different  districts  of  Algeria.  The  chief  point  to 
which  he  draws  attention  is  the  abnormal  quantity  of  lactic 
acid  in  some  of  these  wines.  In  seven  of  the  samples,  the 
lactic  acid  exceeded  2  grms.  per  litre,  and  four  of  these 
contained  from  3  •  5  to  1  •  5  grms.  According  to  Gu  von  and 
Dubourg,  glucose  and  levulo-e,  under  the  influence  of  a 
special  ferment,  are  broken  up  into  mannite  and  lactic  and 
acetic  acids,  the  proportions  of  the  two  former  being  as 
72-0  to  10"  1.  In  the  wines  analysed  by  the  author,  the 
ratio  of  lactic  acid  to  mannite  is,  however,  in  nearly  every 
case  far  in  excess  of  the  above,  and  cannot  therefore  result 
from  a  mannitic  fermentation  of  grape  sugar.  Although 
the  samples  rich  in  lactic  acid  appeared  to  contain  the 
characteri-ti,  disease  filaments  described  by  Pasteur,  they 
cannot  be  properly  regarded  as  "  tournes,"  as  they  contained 
the  normal  proportions  of  tartar  and  glycerin.  It  is,  how- 
ever, probable  that,  before  attacking  the  glycerin  and  the 
tartar,  the  ferment  decomposes  some  of  the  grape  sugar 
still  present,  with  production  of  lactic  acid. — A.  K.  M. 

Wines,  Loss  of  Colour  in  ("  Casse").    Laborde.    Comptes 

rend.  1890.123,  [24],  1074—1075. 
The  loss  of  colour  constituting  the  disease  known  as 
"  la  casse,"  is  due  to  a  fungus,  Botrytis  cinerea,  which, 
being  one  of  the  family  of  oxidising  diastases,  appears  to 
exert  an  oxidising  action  on  the  colouring  matter  when  in 
contact  with  air.  Thi-  fungus  can  be  destroyed  by  heat, 
a  temperature  of  70°  C.  being  sufficient  to  destroy  the 
oxidising  diastatic  growth  in  the  wine.  This  temperature, 
however,  is  a  much  lower  one  than  would  suffice  for  the 
destruction  of  the  organism  in  cultures  of  the  same. 

—J.  T.  D. 

Colouring    of   H'  .        possibility    of   mistaking  Coal-tar 

i    ilours    fir    Caramel.       A.   .1.   da   Cruz    Magalhaes. 

icnd.  123,  [21],  896— 897. 

Cvuvmei,   is  frequently  employed  to  give  a  fictitious  ap- 

pearance   of  age  to  white  wine-.     The  author  finds  that 


certain  colour  reactions  relied  upon  for  the  identification  of 
caramel  are  also  afforded  by  coal-tar  colours.  Attention 
is  also  drawn  to  the  faet  that  the  reactions  given  by  caramel 
prepared  from  saccharose  are  not  identical  with  those  of 
caramel  prepared  from  dextrose. — V.  C. 

Alcohol,  Denaturing.     <i.  Vraehequesne.     Bull,  de  l'Assoc. 
des  Cbim.  de  Sucr.  et  de  Hist.  1S96, 14,  516—524. 

A  majoritv  of  the  members  of  a  Commission  appointed  to 
study  questions  relating  to  denatured  alcohol  ard  dena- 
turing agents,  are  of  the  opinion  that  the  process  of 
denaturing  at  present  in  force  in  France,  based  on  the 
employment  of  methyl  alcohol  containing  acetone,  affords 
the  greatest  security  to  the  Treasury.  The  author  contends 
that  the  method  is  too  costly,  aud  that  the  alcohol  can 
be  purified,  aud  at  a  considerable  profit.  He  also  points 
out  that  as  denaturing  is  forbiddeu  in  the  distilleries,  a 
middleman  is  necessary,  and  the  chances  of  fraud  are 
increased. 

To  illustrate  the  processes  of  purification,  he  gives  the  , 
following  as  the  composition  of  a  denatured  alcohol,  worth 
46 -K6  francs  per  115  litres: — 100  litres  of  90°  alcohol, 
15  litres  of  crude  methyl  alcohol  ("  methylene"),  1  grm.  of 
malachite  green,  and  500  grms.  of  petroleum  spirit  ('•  heavy- 
benzine").  This  mixture  would  have  the  following  proxi- 
mate composition:  — 


Litres. 


Boiling 
Point. 


Anhydrous  ethyl  alcohol ,  90-00 

methyl     I  9-00 

w  .      ( 10  per  cent,  of  100  litres I  10-00 

waerl     „         ,.       is   i  rso 

Acetone,  25  per  cent,  of  15    3' 75 

Pyroligneous  impurities,  5  per  cent,  of  15  litres  0'75 

Petroleum  spirit.  50(1  srms j 

Malachite  jireen.  1  f.'rni | 


°C. 

78 
66 

}      100 

56#4 

80  to  95 

Sill,,  inn. 


The  acetone  and  methyl  alcohol  might  be  separated 
almost  completely  by  a  single  rectification,  and  the  colour 
also,  but  the  process  would  fail  in  the  presence  of  the 
pyroligneous  impurities  and  the  petroleum  spirit.  Ou 
adding,  however,  a  little  chloroform  and  a  suitable  salt 
solution,  so  as  to  reduce  the  alcoholic  strength  to  10",  and 
agitating,  the  liquid  separates  into  three  layers:  below,  the 
chloroform  and  methylic  impurities  ;  next,  the  saline  layer 
of  weak  alcohol ;  and  at  the  top  an  oily  layer  of  spirit. 
These  are  separated  by  decantation  and  the  alcohol 
recovered  by  distillation.  It  contained  only  0-5  percent. 
of  methyl  alcohol,  and  not  a  trace  of  acetone.  The  value 
of  the  products  from  115  litres  is  estimated  at  296-05  francs, 
and  deducting  90  francs,  the  present  cost  of  the  alcohol, 
leaves  a  profit  of  206  francs.  To  the  objection  that 
chloroform  is  costly,  he  replies  that  it  may  be  produced 
by  the  action  of  chloride  of  lime  and  lime  on  acetone, 
taking  care  to  keep  the  solution  cool  and  dilute.  It  will 
thus  b<!  possible  to  destroy  every  trace  of  acetone  without 
attacking  the  ethyl  alcohol,  which  is  acted  on  only  at  a  high 
temperature. 

The  problem  of  purifying  alcohol  becomes  more  and 
more  difficult  in  proportion  as  aldehyde  and  fusel  oil  are: 
present  from  the  nauseous  first  and  last  runnings,  especially 
the  latter;  and  it  is  a  grave  mistake  to  have  forbiddeu  more 
than  1  per  cent,  of  essential  oils  in  alcohols  for  dena- 
turing. The  author  suggests  that  all  alcohols  in  the  work& 
regarded  as  unfit  for  consumption  should  be  denatured 
when  the  manufacturer  declares  they  cannot  be  improved 
by  further  rectifications,  chemical  or  physical. 

— L.  J.  de  W. 

Alcoholic  Fermentation   without  Yeast  Celh.     E.  Buchuer. 

l'.cr.  30,  117 — 124.  (Preliminary  Communication.) 
(  Ink  thousand  grms.  of  purified  pressed  yeast  is  mixed  with 
an  equal  weight  of  quartz  sand,  and  250  grms.  of  kieselguhr, 
and  well  rubbed  together  until  the  mass  is  moist  and  plastic. 
The  paste  is  then  well  mixed  with  100  grms.  ol  water,  placed 
in  a  filter  cloth,  and  subjectel  to  from  A0  i  to  5U0  atmo- 
spheres pressure.     About  3CC  c.c.  of  cxtia-.'t  are  obtsired. 
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The  pressed  oak*  la  again  mixed  with  100  grins,  of  iratei 
mill  again  pressed,  and  about  150  o.c.  more  ol  extract  are 
obtained.  About  500  o  o.  of  extract  can  be  obtained  Prom 
1,000  gnns.  of  yeast,  which  contain  about  800  c  c.  of  cell- 
oontents.  In  order  to  remove  a  slight  turbidity  it  is  shaken 
up  with  iiliuiii  4  grms.  of  kieselguhr,  and  Altered  through 
filter  paper, 

I'ii-  i  mi  ii  i  thus  obtained  forma  a  clear  but  opalescent 
yellow  solution,  smelling  of  ycust.  Its  specific  gravity  was 
in  one  case  found  to  be  1*0416.  On  boiling,  a  copious 
illation  takes  place,  and  the  whole  becomes  solid.  The 
coagulation  begina  :it  85  -  W  ,  and  is  preceded  by  an 
evolution  of  carbon  dioxide,  with  which  the  solution  is 
saturated.  This  solution  contained  OTer  m  per  cent,  of  dry 
substance,  tn  a  previously  prepared  solution  there  was 
8*7  per  cent,  of  drj  substance,  1*15  per  cent,  of  ash, 
3' 7  per  cent,  of  albuminoid. 

The  remarkable  property  of  this  yeast  extract  is  that  it 
is  capable  of  causing  alcoholic  fermentation  of  sugar 
solutions.  This  was  found  to  take  place  with  solutions  of 
cane  sugar,  dextrose,  levulose,  and  maltose  ■  but  not  with 
niannitol  or  lactose  solutions,  these  two  latter  not  being 
fermentable  bj  b<  er  Mast. 

Mixtures  of  the  active  extract   and  BUgar  kept  in  an  ice 

cupboard  for  several   days   became  turbid,  but    no   yeast 

could  be  detected  by  microscopical  examination,  and 

the  turbidit]  appeared  to  be  due  to  flocks  of  albumin.     If 


the  mixture  be  saturated  with  chloroform  the  fermentation 

still  goes although  this  appears  to  cause  an  earlier  slight 

precipitation  of  albuminoid.    Neither  does  filtration  through 
o  Merilised  Berkfeldt  kieselguhr  filter  destroj  the  fermi 

ing  power. 

\  parchment  paper  dialyser  full  of  the  yeast  extract  was 

hung  in  a  37  per  cent.  solution  of  cane  sugar  i  after  so 

hours  the  surface  of  the  paper  was  covered  with  numerous 
^uiall  bubbles  of  gas,  and  also  there  waa  a  lively  evolution 
of  gas  in  the  interior,  caused  by  the  sugar  solution  diffua 
ing  in. 

The  activity  of  the  yeast  extract  does  not  last  long;  it 
had  vanished  after  being  kept  five  day-  in  an  ice  cupboard, 
but  lasted  for   two   weeks   when   mixed    with  cane-sugar 

solution. 

Heated  to  W  -50  the  extract  soon  loses  its  ferment- 
ing power.  If  the  exttaet  be  precipitated  bj  strong  alcohol 
and  the  precipitate  dried  over  sulphuric  acid,  it  is  found  to 
have  lost  its  fermenting  power. 

The  author  proposes  the  name  Zymase  for  this  ferment, 

—A.  L.  s. 


Brandy,  Composition  of. 
1897 


X.  Roques.     J.   riiarm.  Chiru. 
,  5,  55. 

Inr  author  having  analysed  a  number  of  samples  of 
I  harento  brandy  which  he  believes  may  be  considered 
pure,  has  tabulated  the  results  as  follows  : — 


io  Types. 


■ 


1893. 


1892. 


tsss. 


i--'.        !-:■. 


1893. 


1892. 


isss.       1883. 


1873. 


Alcohol  content  at  15° 

Dry  extract  per  litre 

Non-volatile  acids  (c  s  acetic  add  per  litre) 

ds 

t  aldehydes  .... 
Per  hectolitre  of  alcohol  of  100'  -,'  Ethers 


1  Purfurol 

IHigl 


igher  alcohols... 
Total  (per   hectolitre  of  100   alcohol),  or  impurity 

'  I'lent. 

Total  of  ethers  ■  higher  alcohols 


68° 

68 

60° 

57 

1-20 

II-  is 

8*64 

2*20 

s-:>i 

S-!H 

32*23 

36*91 

7-ss 

7*37 

21*66 

26*80 

187*19 

107*00 

115-35 

100*35 

1*31 

rm 

1*23 

1*16 

198*83 

162*86 

162-05 

205*54 

52 
2*01 

.-i7::i| 
38*07 

L37*  ii 
1  •  57 

285*07 


65° 

n- It 

4S:00 

15*69 

182*15 

2-311 
180*00 


63° 
0*64 

68*57 

ls-|ii 

198*34 

2*71 

171  :;i 


61< 
1*12 

78:68 
24*78 

174*39 
2*65 

229*60 


GO" 
1*12 

92*00 

28*28 

2*51 
271*41 


69 
1*80 

188*30 

40*05 

120*20 

8*63 

304*5!l 


3*4*15     287*17     332*63 


Ratio 


Higher  at 


Etli 
Coefficient  of  oxidation 


362*02  i  269*86     877*40 
1*5  IT.  1*4 

■4-9  5*6         16*2 


370*7ii     520*09 


S05*8!> 
2*0 

17-2 


(28*14      462*42     510*00 


605*67 


IS2*5] 

2-1 
18*4 


31)2*15 

.-172 -.  Is 

0*98 

0*9 

148 

18*8 

W3  39      131*07 
1*3  1*7 

2" -2         '21  -i*. 


121-70 
25 
294 


Champagne. 


Borderlais. 
1895. 


|       Petite 
Champagne. 
1895. 


Fin  Bois. 
1893. 


Champa-rnr. 
1875. 


Borderlais. 
1855. 


Alcohol  content  at  l.V 

I  My  extract  per  litre 

utile  acids  (calculated  as  acetic  acid  per  litrei 

f  Amis 

I  Aldehydes 

l'er  hectolitre  of  alcohol  oi  rs 

Furforol 

(.Higher  alcohols  .. 

Total   (per  hectolitre  of  100'  alcohol),  or  impurity 
coefficient. 

Total  of  ethers  4-  higher  alcohols 

Dwjo  Higher  alcol 
ethers. 
Coefficient  of  oxidat  ion 


69*8' 
016 
0*048 

36*  S6 

B*sa 

160*13 

■2- 10 
1-21-72 


66*9° 

0*024 

SO*  t9 

13*08 

116*26 

1*73 

143*28 


67*9 

n-25 

0*021 

33*69 

14*81 

121*39 

2-74 
1-23  72 


66*3 

inii 

0*024 
40*43 

|i-75 
130  55 

1*76 
165*31 


H 
141 
35 

151 

1 

llo 


t 

lis 
252 

:is 
s,; 

.-,11 

.71 

12 


50*85° 

2*66 

034S 

205-31 

49-99 

190*36 

1*26 

ls,;-(i| 


304  79 


296*23 


3*7*80 


633-86 


2:-:,  -  1 

294  92 

377*30 

13 

09 

1*0 

1(1 

375 

40-2 

The  following  observations  are  made  :  — 

1.  There  is  considerable  difference  between  the  maximum 
and  minimum  impurity  coefficients  :  this  difference  is  less  if 
the  sum  of  higher  alcohols  and  ethers  be  taken,  as  recom- 
mended by  Lussoo,  the  proportion  of  acid  being  very 
variable. 

•J.  This  total  of  the  higher  alcohols  and  ethers  is  one  of 
the  least  variable  values  as  a  basis  of  comparison  for 
brandies  :  the  number,  however,  increases  considerably  with 
the  age  of  the  sample.  In  ageing  there  is  produced  a  con- 
centration of  these  two  impurities. 


3.  The  ratio   r" 


Higher  alcohols 


Ethers, 
but  increases  with  age. 


is  in  most  cases  nearly  unity 


4.  The  coefficient  of  oxidation,  i.e.,  the  ratio  of  aldehydes 
+  acids  to  total  impurities,  furnishes  to  some  extent  a  measure 
of  the  age  of  a  brandy,  but  the  coefficient  varies  very  con- 
siderably in  brandies  of  the  same  age  but  of  different 
sources.  The  last  portions  of  the  distillate  being  very  acid, 
the  acid  content  will  be  small  or  large  according  to  the 
extent  to  which  distillation  is  continued  in  the  manufacture. 

5.  The  numbers  which  express  the  total  coefficient  of 
impurities  and  the  sum  of  higher  alcohols  +  alcohols  give 
the  greatest  information  as  to  the  nature  of  a  brandv.  The 
former  is  about  400  and  the  latter  300. — A.  C.  V. 


- 
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Maltose  and  Soluble  Starch,  On  the  Specific  Rotation  of. 
H.  T.  Brow,.,  6.  H.  Morris,  and  J.  H.  Millar.  1  roc. 
Chem.  Soe.  1896,  [172],  242—243. 

See  under  XXIII., page  1G6. 

)         .  1  ■:  Hsumption  of  [Organic]  Acids  by.     .'■  Schukow. 
Centralbl.  Bakteriol.  1896,2,  601. 

-  under  XXIV.,  page  169. 

Starch    Hydrolysis   by   Diastase,    On    the    Experimental 
Methods  employed  in  tht  Examination  of  the  Products 
II.  T.  Bro  m,  G.  B.  Morris,  and  J.  H.  Millar.     Proc. 
Chem.  Soc  1896,  [172],  241. 

-  under  XXIII.,  j>aye  165. 

Starch  Hydrolysis  by  Diastase,  On  the  Relation  of  the 
Specific  II  '    Cupric  Reducing  Powers  of  the 

Products  of.     11.   T.  Brown,   G.  H.   Morris,   and   J.   H. 
Millar.     Proc.  Chem.  Soc.  1896,  [172],  243—244. 
See  under  XXIII.,  page  166. 

Invert  Sugar,  The  Determination  of.     A.  Levs.     J.  Pharm. 

Chim.  1896,  4,  488. 

See  under  XXIII.,  page  167. 

XVIIL— FOODS ;  SANITATION,  WATER 
PURIFICATION,  &  DISINFECTANTS. 

(>1.)— FOODS. 

Coal-Tar  Dyestuffs  [for  Colouring  Edible  Substances, 
Sec]  ;  The  Behaviour  eif,  towards  the  Process  of 
Digestion.  H.  A.  Weber.  J.  Amer.  Cheni.  Soc.  1896, 
18,  1092-1096. 
The  effect  en  digestive  ferments  was  studied  of  four  coal- 
tar  colouring  matters  known  to  be  employed  for  the  purpose 
of  colouring  confectionery,  viz.,  Oroline  Yellow  ("Fast 
Yellow  "),  Saffoliue  (Acridine  Red),  Magenta,  and  Methyl 
( irange.  The  experiments  were  made  with  pepsin  and 
pancreatin,  blood  fibrin  being  digested  with  the  ferment 
and  hydrochloric  acid,  and  parallel  tests  made  with  and 
without  addition  of  the  colouring  matter.  It  was  found  that 
Acridine  lied,  Magenta,  and  Methyl  ( (range  do  not  interfere 
with  the  action  of  pepsin,  but  considerably  retard  that  of 
the  pancreatic  ferment,  whilst  in  the  case  of  Fast  Yellow 
the  exact  reverse  takes  place.  Since  all  these  colours 
retard  the  action  of  one  or  other  of  the  digestive  ferments, 
they  are  evidently  unsuited  for  the  purpose  of  colouring 
articles  of  food  and  drink.— K.  B.  15. 

Albumins,  Putrefaction  of .     1 1.  Emmerling.     Ber.  29,  2721. 
See  under  VI.,  page  140. 

(i?.)— SANITATION;  WATER  PURIFICATION. 

Arsenical    Wallpapers,  Cause  of  the  Poisonous   Action   of. 
1 >.  Emmerliog.     Ber.  29,  2728. 

THE  author  tests  the  accuracy  of  the  statement  that  arsenic 
hydride  is  evolved  by  the  action  of  micro-organisms  on 
arsenical  wallpapers. 

Bouillon  cultures  of  bacillus  prodigiosus,  violaceus,  sub- 
tilis,   anthracis,    fluorescens    liquefaciens,   proteus  vulgaris, 

reral  sarcinx,  and  micrococci,  were  treated  with  0*5  per 
cent,  of  arsenious  acid  and  a  slow  current  of  air  passed 
through  the  flask  and  then  through  several  tubes  containing 
silver  nitrate  solution.  No  arsine  could  be  found.  Moulds 
were  next  tried  (Penicillium  glaucum,  mucor  mucedo.  and 
corymbifer,  Aspergillus  glaucus  and  fumigatus).  These 
grew  on  bread  paste  containing  0'2  percent,  of  arsenious 
acid,  and  again  not  a  trace  of  arsine  was  detected. 

Ordinary  yeasl  also  ferments  arsenical  grape  sugar  solu- 
tion, without  producing  arsenic  hydride. 

The  experiments  were  varied  by  exposing  strips  of  filter- 
paper  painted  with  a  mixture  of  starch  paste  and  Schui  iufurt 
green  to  the  air.     Numerous  colonies  of  micro-organisms  of 


all  kinds  developed,  but  no  arsine  was  detected.  It  appears 
thus  that  the  poisonous  elfects  of  arsenical  wallpapers  must 
be  ascribed  to  dust. — T.  E. 

Walerpipes,    Galvanised    Wrought    Iron     [Cmnjurious]. 

lllustr.  Zeit.  fur  Blechind.  25,  [48],  1568. 
According  to  reports  from  a  number  of  American  water 
companies,  the  objections  raised  on  sanitary  grounds  against 
the  use  of  galvanised  wrought-iron  pipes  have  no  founda- 
tion ;  and  the  researches  of  Ruoff  have  shown  that  the 
amount  of  zinc  dissolved  by  water  during  an  exposure  of 
8  months  is  so  minute  (O-noiM  grm.  per  litre)  that  it  may 
he  regarded  as  not  injurious  to  health. — C.  S. 

Sulphuric  Acid,  Cleaning  Transport  Tank  Waggons. 
[Avoiding  Risks.]  R.  Norrenberg.  Chem.  Ind.  189C, 
19,  553. 

See  under  VII.,  page  141. 

Phosphoric   Acid   in    Potable    Waters,    Determination  of. 

C.  Lepierre.     Bull.  Soc.  Chim.  1E96, 15,  [23],  1213. 

See  under  XXIII.,  page  163. 

Iron  Salts.  Manufacture  of,  from  Pgri'e.s.     A.  and  P. 

Buisine.     Rev.  Chim.  Indust.  1896,  297. 

See  under  VII.,  page  141. 

PATENTS. 

Purification,  Softening,  or  Hardening  of  Water  for 
Domestic,  Manufacturing,  or  other  Purposes  ;  Apparatus 
and  Process  for  the.  J.  H.  Williams,  Waterford.  Eng. 
Pat.  821,  Jan.  13,  1896. 
The  apparatus  comprises  a  series  of  tanks  or  compartments 
(generally  three)  arranged  at  different  levels,  the  water 
being  delivered  from  each  tank  to  the  next  lower  of  the 
series  through  a  floating  hinged  tube  adapted  to  retain  the 
sediment,  and  the  lowest  tank  being  provided  with  a  filter, 
aerating  pipe,  and  suitable  inlet  and  outlet  taps  and  stop 
cocks  where  required.  In  the  uppermost  or  "depositing" 
tank  the  water  is  treated  with  calcium  carbonate,  calcium 
sulphate,  alum,  potassium  or  calcium  permanganate,  or 
other  suitable  precipitant ;  or  it  may  be  subjected  to  the 
action  of  an  electric  current,  or  a  stream  of  oxygen,  in  any 
or  all  of  the  tanks.  In  the  intermediate  or  "  neutralising  " 
tank,  the  water  is  further  treated  with  softening  or  precipi- 
tating agents,  such  as  borax,  sodium  or  potassium  carbonate, 
&c.  In  the  lowest  or  "  storage"  tank,  the  water  is  (when 
necessary)  aerated  and  filtered. — R.  A. 

Sewage  Precipitation  Tanks,  Impts.  in.     H.  Walker, 
Nottingham.     Eng.  Pat.  9602,  May  G,  1896. 

The  tank  is   formed  with   a   sloping  bottom,   on  to  which 

1   the  sewage  is  delivered  through  a  suitable  inlet  pipe.     The 

precipitated    matter    or  sludge   gradually   slides    down   the 

sloping  bottom,  and  collects  at  the  deeper  side  of  the  tank. 

\   The  sludge  is  discharged  through  a  vertical   pipe  having  a 

I   horizontal    branch  outlet,   the    outlet    being   fitted   to    the 

I   vertical  pipe   below  the  level  of  the  sewage   in  the  tank. 

The  discharge  pipes  are  formed  with  suitable  plug-closed 

apertures,  through  which  a  rod  can  be  inserted  for  cleaning 

or  clearing  purposes.     The  overflow  channel  is  constructed 

round  the  top  of  the  tank. — R.  A. 

XIX.-PAPER,  PASTEBOARD.  Etc. 

Kaolin,  Calcium    Carbonate   in.     [Injurious   F.ffects,   and 
Remedy.]     Papier-Zeit.  1896,  21,  3138. 

Difficulty  in  sizing  some  papers  has  been  traced  to  the 
kaolin,  used  for  weighting,  containing  calcium  carbonate. 
Experiments  carried  out  in  consequence,  showed  that  when 
the  calcium  carbonate  in  the  kaolin  exceeded  0-3  percent., 
more  or  less  difficulty  in  the  sizing  ensued.  Of  course,  the 
actual  limit  depended  considerably  on  the  kind  and  thickness  of 
paper  and  the  amount  of  kaolin  used  for  weighting,  &c.  The 
difficulty  can  be  overcome  by  increasing  the  quantity  of  size 
or  by  converting  the  carbonate  in  the  kaolin  into  sulphate. 
Where  circumstances  render  the  rejection  of  kaolin  found 
to  contain  calcium   carbonate   iucouvenieut,  it  is   advisable 
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onvert  the  carbonate  into  -uiphate.  This  ia  best 
effect'  i  bj  adding  lo  tbe  pulp  of  kaolin  in  the  vat-  -ul- 
pburic  acid  ol  66  It.,  to  tbe  extent  of  l '  1  per  cent,  of  life 
weight  of  tin-  ka..|iu  for  every  in  per  cent,  of  calcium 
oarbonate  found  to  be  present  in  tbe  kaolin.  The  reaction 
takes  place  rapid]] .  tin  addition  of  the  acid  causing  increase 
of  temperature  of  the  liquid,  and  bo  facilitating  the  escape 
of  the  carbonic  anhydride  liberated.  The  mixture  should 
be  left  for  about  10  minutes  for  the  carbonic  anhydride  to 
escape,  as  otherwise  the  evolntiou  of  the  bubbles  of  this 

in  the  pulp  vessels  causes  inconvenience.     As  100  parts 

ilcium  carbonate  form   172  parts  of  gypsum  (alreadj 
sometimes  need  for    weighting   uuder   the    name    of   "anna- 
line  "),  the  freight  of  the  kaolin  is  im  reased  by  the  treat- 
ment, and  it  ma]  sometimes   be   found  cheaper  to   tn 
local  low-priced  kaolin  containing  calcium   carbonate  than 

■t  it  in  favour  of  a  higher-priced  kaolin  from  :,  dis 

— L.  T.  T. 


XX.-FINE  CHEMICALS.  ALKALOIDS. 
ESSENCES  AND  EXTRACTS. 

Eu-Quintne.     C.  v.  Noorden     Separatabdr.  aus  Centralbl- 
inn.  Med.  1896,  No.  4s:  Chem.  Zeit.  20,  [104],  315. 

/imuki:  ami  to.,  of  Frankfort,  have  produced  a  derivative 
of  quinine  which,  it  is  alleged,  has  the  characteristic  medi- 
cinal properties  of  quinine  itself,  whilst  entirely  lacking 
the  hitter  taste,  &C.  characteristic  of  the  drag.  It  is,  moreover. 
said  to  possess  certain  other  properties  peculiar  to  qninine, 
ouly  in  a  less  degree.     The  stance,  which  is  termed 

enquinine,  is  the  ethyl  carbonic  acid  ester  of  quinine,  and 
has  the  formula  CO(OC,Hs)OC  U  ,N  <  >.  It  is  pro- 
duced by  the  action  of  ethyl  ehlorocarbouate  on  qninine. 
It  forms  delicate  white  needles,  melting  at  95  C,  slightly 
soluble  in  water,  but  dissolving  readily  in  alcohol,  ether, 
and  chloroform.  The  solution  shows  a  basic  reaction  with 
litmus  paper,  and  forms,  with  acids,  salts  which  crystal- 
lise well.  The  solution  in  sulphuric  or  nitric  aeid  exhibits  a 
strotis;  blue  fluorescence,  as  quinine  does.  Precipitates  are 
formed  with  the  usual  alkaloid  reagents;  and  it  gives  (he 
characteristic  green  colour  with  ammonia  after  the  addition 
of  chlorine  water,  but  not  the  llerapathite  reaction.  Of 
the   salts,  the  hydrochloride   is  ble   in  water,  the 

sulphate  with  difficulty,  and  the  taanate  with  very  great 
difficulty.— W.  G.  M. 

Erie  and  Morphine,  A  Solvent  ^Anisol]  which  permits 
of  the  Separation  of.  L.  Fouquet.  .'■  1'harm.  Chim. 
1S97,  5,  49. 

Mouiium    was  found  by  Hugounenq  to  be  soluble  in  hot 

anisol,  but  insoluble  iu   cold  ;  codeine  dissolves  iu  the   cold 
liquid.     The  following  are  the  quantities  of  the  two  alk  i 
dissolved  h\   100  parts  of  this  solvent  by  weight : — 


Temperature. 


Morphine. 


Codeine. 


a 

Insoluble. 

7-80 

i.; 

15-28 

llkl 

161-00 

. 

1-80 

•• 

The  anisol  used  was  very  pure.  It  boiled  at  152  ( '  .  and 
had  a  sp.  gr.  of  0-991.  Morphine  maybe  separated  from 
codeine  by  trituration  with  anisol  at  15  C.  The  solubilitv 
of  codeine  in  anisol  is  increased  after  crystallisation  from 
that  solvent.— A.  C.  W. 

Essential  Oil*.     I^uyk.     J.  Pharm.  Chim.  1896,4,491. 

\  •  -ivvrixi- atiox  of  articles  abstracted  in  this  Journal.  1S96, 
739  and  919. 

Bergamoi  Oil. — This  essence,  obtained  by  expression  from 
the  peel  of  the  fruit  of  citrus  bergamia,  is  usually  more  or  less 
green  in  colour;  its  density  is  0'838  at  15  C..  its  specific 
rotationa„=  j-  93  to  -  12-5  atl5°C;  it  is  soluble  in  twice 
its  volume  of  so  per  cent,  alcohol.  Oils  of  orange  and  lemon 
are   easily  detected   by  the  polarimeter  after  decolorisation 


with   animal  charcoal,   oils   ,,i'    lemon    and  bi 

their   reaction  with  magenta  decolorised  by  Bulpharoua  acid 
[see  below).     The  best  method  for  the  detection  of  adult, 
tion  i-  the  determination  ol   linalyl  esters,  of  which  the  oil 
contains  25 — 40  per  cent.     The  oil  also  contains  ire,-  linalol, 
limonene,  dipentene,   a  camphor   Chergaptene),  and   com- 
pounds   of  the    coumaric  series.      (Compare    Schiinmel  and 
i  ia-  Journal,  1896,  9^5.)      , 
/.,;,,,    of  Ntroli  is  obtained  by  the  Bteam  distillation 
of  the  flowers  of  citrus  bigaradia,  l  kilo,  of  which  affords 
0-5  to  l  grm.  of  the  oil.    This  essence  is  almost  entirely 
sed  of  limonene  and  its  isomers;  these  hold  in  solution 
.  aroptene  auradine,  to  which  the  odour  is  in  great  part 
due.        Niroline    is    the    methyl    ester    of    0-naphthol  ;  in 
alcoholic  solution  it    has  the  perfume  of   essence   of  neroli. 
rhe   essence  is  often  mixed  with   essence  of  petit  grain, 
orange,  bergamot,  &0,     The   pure  oil  has  the  dens 
—0-887  at    15    C.;  mixed  with  an  equal  volume  of  alcohol 
a  violet  fluorescence  is  to  be  observed  at  the  -una  e  of  the 
liquid.     Essences  "t  m  roli,  orange,  cedrat,  bergamot,  aud 
petit  grain  give  no  coloration  with  magenta  decolorised  b\ 
sulphurous  acid;  essence  of  lemon  affords  a  strong  bluish- 
violet   and   essence   of   turpentine   a    rose  coloration.     To 
detect  adulterations  of  the  former  oils  by  the  latter,  triturate  a 
lew  drops  with  pure    calcium   phosphate,  treat  with  distilled 
water,  and  filter  iu  a  tube  ;  if  no  coloratiou  be  gi\  en  by  the 
ta  reagent,  the  oil  contains  no  essence  of  turpentine 
or  lemon.     It  is  necessary  in  these  experiments  to  well  cork 
the  tube  to  exclude  oxidising  action  of  the  air. 

To  detect  essence  of  petit  grain  in  neroli,  add  carbon 
bisulphide  in  small  quantities  ;  the  pure  oil  becomes  turbid 
intact  with  the  solvent  and  then  gives  a  clear  solution 
as  the  quantity  of  solvent  increases.  On  the  contrary, 
e  of  petit  grain  gives  a  clear  solution  with  a  small 
quantity,  but  with  a  large  quantity  of  carbon  bisulphide 
an  opaque  whitish  liquid. 

i: ...  ■in-.-  of  Cajeput  is  contained  iu  all  parts  of  Melaleuca, 
a  tree  growing  in  Indian  countries.  It  has  a  camphor-like 
odour,  a  burning  taste, and  the  density  0-889 — 0-918  at  15 
C.  It  contains  oiu,-,,],  (  ', ,,11, ,0,  a  hydrocarbon  uot  yet 
studied,  and  traces  of  esters.  To  obtain  cineol  (eucalyptol) 
from  essence  of  cajeput  or  eucalyptus,  treat  with  a  verj 
concentrated  solution  of  phosphoric  aeid,  subject  the 
compact  mass  to  strong  pressure,  wash  with  ether,  add 
warm  water,  decant,  wash,  and  dry  the  supernatant  ciaeol. 
Eucalyptus  Oil. — The  essential  oil  of  E.  globulus  is  the 
■  highly  prized.  This  species,  growing  especially  it 
Algeria,  contains  1 — 3  percent,  of  the  oil,  which  consist- 
ntially  of  cineol  (50  to  70  per  cent  i,  and  contains  also 
dipentene  and  a  piuene  of  boiling  point  158°,  which  forms  a 
i  \  stalline  dextro-rotatory  hydrochloride.  The  essential  oil 
of  the  Australian  variety,  E.  ami/uJalina,  contains  little 
cineol  but  much  eucalyptene,  C,0H„.„  which  does  not  form  a 
solid  hydrochloride.  To  Distinguish  the  two  essences,  wet 
the  surlaee  of  a  tube  with  the  oil  and  expose  to  the  action  of 
bromine  vapour;  the  essential  oil  of  E.  globulus  produces 
crystals,  but  other  essential  oils  give  nothing  similar. 
Essences  of  eucalyptus  and  cajeput  have  a  varying  action 
on  polarised  light;  eucalyptol,  which  is  sometimes 
substituted  for  them,  is  inactive.  Cineol  and  the  essential 
oils  in  which  it  is  found  give  a  violent  reaction  with  iodine  ; 
this  property  permits  of  the  detection  of  turpentine. 

Mint  Oils. — There  are  many  varieties  known  in  com- 
merce, derived  from  the  following  plants:—.!/,  piperita 
(peppermint),  M.  arcensis  piperasceus  (Japanese  mint). 
.1/.  viridis,  M.  crispa,  M.  puleaium.  In  general  they  are 
characterised  by  the  presence  of  menthol  iu  the  five  state, 
and  as  esters  of  acetic,  butyric,  and  isovaleric  acids.  Iu 
addition,  the  ketone  meuthone,  the  hydrocarbons  menthene, 
piuene,  phellandrene,  cadinene,  acids,  .Sx.,  are  found. 

The  English  (Mitcham)  peppermint  oil  is  the  most 
esteemed  and  the  most  often  adulterated.  The  density 
varies  from  0-840  to  0-975:  it  is  completely  soluble  in 
rectified  spirit,  incompletely  in  carbon  bisulphide ;  70  per 
cent,  alcohol  dissolves  one-fifth  of  its  volume  of  essence  of 
be-t  quality,  and  leaves  almost  undissolved  the  American 
oil  or  essence  of  turpentine.  Glacial  acetic  acid  enables  a 
recent  essence  to  be  distinguished  :  five  drops  of  essence  of 


160 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


'[Feb.  27,1807. 


peppermint  and  1  e.c.  of  acid  give  a  green  coloration,  which 
appears  red  by  reflected  light  ;  old  essences  do  not  produce 
this  phenomenon. 

The  Zeiss  bntyrorerractometer  gives  valuable  indications 
as  to  the  parity  of  peppermint  oils.  In  daylight  the  Mitcham 
essence  gives  a  narrow  band  hardh  coloured  blue  at  the 
the  divisions  50  — 53c  ;  the  essential  oils  of 
.1/  i  iapa  and  pvlegium,  »n  the  contrary,  give  broad  bands 
in  which  blue  and  violet  predominate.  With  sodium  light 
the  following  indices  were  found  : — 

Mitcham  oil 52 

(old)    W 

French  1 '>7'"N 

i •"'* 

Japanese  (menthol  extracted) 75-5 

French  11 s3 

]  1 1 id"2b 

American    59'7 

(old) «2  _ 

M.crispa  '"'5 

H.pulegium  88*5 

There  is  good  reason  to  suspect  any  essence  the  index 
of  which  on  this  scale  does  not  fall  between  50°  and  60° 
at  •_'.">'  C,  and  the  line  of  demarcation  of  which  is  not  sharp. 

Mint  oils  are  levo-rotatory,  for  English  oil  "|-D-|=  - 
:u  29';  French,  -14°  3';  Japanese,  -105D  to  -106°; 
thev  begin  to  boil  at  2U3°— 209  under  ordinary  pressure. 
t.ition  is  produced  by  the  addition  of  powdered 
iodine  ;  if  this  is  not  the  case,  the  presence  of  essence  of 
.1/  m'spa,  or  oil  of  turpentine,  is  to  be  suspected. 

Strongly  cooled,  the  stearoptene  menthol  is  separated. 
In  the  Mitcham  oil  this  reaches  53  per  cent.,  in  the 
Japanese  72  per  cent.  ;  the  greater  part  of  the  stearoptene 
is  usually  extracted  from  the  latter  oil.  In  a  suspected  oil 
the  menthol  should  be  determined  :  first  saponify  the  esters 
Ivy  boiling  with  normal  alcoholic  soda  solution  ;  titrate  the 
excess  of  alkali.  Boil  with  acetic  anhydride  and  determine 
the  esters  formed  as  before.  Treat  the  oily  residue  with 
sodium.  Menthone  is  reduced  to  menthol,  and  can  then  he 
determined.  Essence  of  camphor  is  detected  by  the  polari- 
meter,  its  rotatory  power  +  34°  being  opposite  in  direction 
to  that  of  oil  of  peppermint. — A.  C.  W. 

Essential  Oil  of  Buchu  Leaves,  Composition  of.  Kondakoff. 

J.  Prakt.  Chem.  1896,  54,  433. 
The  stearoptene  of  this  oil,  diosphenol,  C10H10O;,  has  been 
shown  by  Fliickiger  and  Shimoyana  to  be  an  aldehyde- 
phenol  ;  it  gives  a  green  coloration  with  ferric  chloride  ; 
sodium  liberates  hydrogen  from  it.  It  dissolves  in  alkalis, 
and  forms  both  alkyl  and  acid  esters.  According  to  its 
aldehyde  character  it  reduces  Fehling's  solution  and  ammo- 
uiacal  silver  nitrate,  and  is  converted  by  alcoholic  potash, 
potash,  and  potassium  permanganate  into  so-called  diolic 
acid.  This  acid,  however,  has  the  formula  C10H18O3,  and 
not  Ci0HlcOa,  as  was  to  be  expected  if  it  is  obtained  by 
oxidation  of  diosphenol ;  its  properties  are  not  the  same 
when  prepared  by  different  methods.  Shimoyana  was 
unable  to  prepare  an  oxime  or  sodium  sulphite  compound 
of  diosphenol.  Thus,  there  was  no  real  proof  of  the 
presence  of  the  aldehyde  group. 

As  regards  the  eleoptene,  the  chief  part  of  which  boils  at 
205' — ilo  (Fliickiger),  nothing  definite  was  known.  The 
author  has  prepared  the  oxime  and  hydrazoneof  diosphenol 
and  proved  it  to  he  a  phenol-aldehyde.  In  the  eleoptene 
he  finds  two  substance! — a  ketone  similar  to  menthone,  and 
a  reduced  aromatic  hydrocarbon. —  A.  C.  W. 

Pyramidone  [Ztimethylamido-antipyrine].     W.  Filehne. 
Pharm.  Zeit.  1896,  812. 

Tins  is  the  name  given  to  phenyl  dimethyl  diniethylamido- 
pyrazolone,  or  dimethylamido-antipyrine — 

N.C6H5 

CH:,.X  /\  C:C- 

(  II.  .<    '       '  C.N(CH,)S 

Pyramidone  is  a  yellowish  crystalline  powder,  soluble  in 
10  parts  of  water ;  the   solution   gives  a  violet-hhie  colora- 


tion with  ferric  chloride,  soon  turning  violet  and  disappear- 
ing ;  with  a  nitrite  and  sulphuric  acid  a  fugitive  violet  is 
produced  (antipyrine  gives  a  very  stable  green).  Pyrami- 
done has  a  similar  physiological  action  to  antipyrine,  hut 
smaller  doses  are  required. — A.  C.  W. 

Malarine.     Pharm.  Zeit.  1896,  865. 

This  is  the  condensation  product  of  acetophenone  aud 
p-phenetidine,  ('.,H-O.CcH4.N  :  C(CH:,)C6H5.  Malarine 
crystallises  in  yellow  plates  melting  at  88"  C,  is  very 
soluble  in  warm  alcohol,  petroleum  spirit,  benzene,  and 
chloroform  :  little  soluble  in  cold  alcohol  and  ether ;  in- 
soluble in  water.  Warm  hydrochloric  acid  resolves  it  into 
its  constituents.  Malarine  has  a  peculiar  odour,  somewhat 
like  that  of  nitrobenzene.  It  forms  a  citrate,  soluble  in  800 
parts  of  cold  water,  and  much  more  soluble  in  hot,  which 
may  be  used  as  an  antipyretic  in  doses  of  0*5  grm.  The 
solution  of  the  citrate  (1  in  800)  gives  a  purple-red  with 
ferric  chloride ;  with  bromine  water,  chromic  acid,  or 
iodine,  a  solution  of  1  in  5,000  gives  a  light  violet,  changing 
into  a  deep  purple-violet  coloration. — A.  C.  W. 

Mydrol  \_Iodoinethulphenyl  Pyrazolone'].     Pharm. 
Ceutralh.  1896,37,  718. 

Iodojiethylphenyl  pyrazolone  or  mydrol  is  a  white 
odourless  powder  with  a  bitter  taste,  soluble  in  cold  water 
and  alcohol,  but  insoluble  in  ether.  Mj-drol  diminishes  the 
heart's  action  and  dilates  the  pupil,  and  is  not  toxic. 

—A.  C.  W. 

Caffetnt ,  <  'ompound  cf,  with    Mercuric  Chloride.     Denn- 
hardt.     Ber.  pharm.  Ges.  1896,  6,  284. 

A  compound,  CsH10N4O.: .  HgClo,  is  precipitated  when  a 
solution  of  mercuric  chloride  is  added  to  a  solution  of 
caffeine.  It  forms  needles  melting  at  245°  C.  In  conse- 
quence of  the  formation  of  this  compound,  caffeine  cannot 
he  extracted  with  ether  from  acid  Bolutions  containing 
mercuric  chloride,  but  when  excess  of  caustic  soda  is  added, 
the  double  salt  is  decomposed,  and  ether  then  extracts  the 
caffeine. — L.  T.  T. 

Antipyrine,  Compound  of,  with  Mercuric  Chloride. 
Hirsch.     Ber.  pharm.  Ges.  1896,  6,  285. 

When  equal  quantities  of  these  two  compounds  are  mixed 
in  aqueous  solution,  a  compound,  C11H1.,N<;O.HgC]2,  is  pre- 
cipitated. Recrystallised  from  ether,  this  substance  yields 
microscopic  plates.  No  compound  of  antipyrine  with 
rnereurous  chloride  could  be  obtained.— L.  T.  T. 

Kola  Nuts.     K.  Dieterich.     Apoth.  Zeit.  1896,  11,  810. 

Roasted  kola  nuts  contain  much  less  active  principle  than 
the  dried  nuts.  A  fluid  extract  from  roasted  nuts  showed  a 
specific  gravity  of  0-976,  a  dry  residue  of  11  per  cent.,  and 
1  •  04  per  cent,  of  ash.  A  similar  extract  from  dried  nuts 
showed  sp  gr.  0  984,  dry  residue  13-5  per  cent.,  and  ash 
1-36  per  cent. — L.  T.  T." 

Drugs,  Examination  of  some  New.      L.   Spiegel.     Chem. 

Zeit.  1896,  20,  970—971. 
1.  Yohimbehe  Bark. — This  bark  comes  from  the  Came- 
roons  in  the  form  of  hard  chocolate-brown  pieces  from 
i  to  1  cm.  in  thickness.  Extracts  prepared  in  different 
ways  gave  alkaloid  reactions ;  and  physiological  experi- 
ments indicated  the  presence  of  a  strongly  poisonous  sub- 
stance. A  closer  examination  showed  that,  in  addition  to 
a  Bordeaux-red  colouring  matter,  formed  from  the  corre- 
sponding leuco  compound  by  standing  in  alkaline  solution 
exposed  to  the  air,  at  least  two  alkaloids  are  present,  only- 
one  of  which,  yohimbine,  could  be  isolated  in  a  pure  con- 
dition. Pure  yohimbine  crystallises  from  alcohol  in  white 
needles  melting  at  231°  C. ;  it  is  readily  soluble  in  ethyl-, 
methyl-,  and  amyl-alcohol,  ether,  acetone,  &c,  but  is  insoluble 
in  water.  Analysis  gave  numbers  agreeing  with  the  formula 
CjbHjbNA.  or  C21H,9N203  +  |HjO.  This  alkaloid  forms 
a  colourless  solution  with  concentrated  sulphuric  acid;  but 
if  a  crystal  of  potassium  bichromate  be  added,  a  blue-violet- 
edged  streak  is  produced,  gradually  changing  to  dirty  green^. 
Concentrated  nitric  acid  forms  a  colourless  solution,  rapidly 
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becoming  intensely  yellow  :  this  colour  i-  doI   altered   by 

ting,  and  on  the  addition  o!  Milium  hydroxide  bcei 
orange-red.     Characteristic  reactions  are  likewise  produced 
with   Brdmann's   reagent,  phosphotuogstic  acid,  phospho- 
moljbdic   acid,   &o.      A    hydrochloride,   '  HCI, 

melting  at  28   (    .  .1  sulphate,  and  picrate  were  also  pre- 
pared.    Physiological  experiments  Bhowed  that  this  alkaloid 
emely  energetic. 
The  second  alkaloid,   Yohimbenine,  is  easily  soluble  in 
30  per  cent,  alcohol,  and  melts  ai  105  — 106°  ('. 

>  iatta-bean. — The  jniee  from  these  beans  has  an  acrid 
:ind  bitter  taste,  and  t'roin  it  was  isolated  a  white  snfaet 
named  Njallin.  which  decomposed  al  160  C.  The  snb- 
■  is  very  hygroscopic.  It  dissolves  readily  in  hot 
water,  glacial  acetic  acid,  acetone,  Sea.,  i-  very  slightly 
soluble  in  chloroform,  and  insoluble  in  benzene.  In  Podium 
carbonate  it  dissolves  to  a  slightly  yellow  physiologically- 
actire  solntion  :  on  exposure  to  air  it  becomes  red,  and 
loses  this  activity.  This  is  the  case  also  when  it  is  dissolved 
in  sodium  pyrophosphate  solution,  but  in  a  solution  of 
borax  it  remains  unaltered  for  a  longer  period.  The 
alcoholic  solntion  gives  a  dirty  brownish-violet  coloration; 
with  ferric  chloride,  the  acetic  aeid  solution  showed  this 
reaction  sooner. 

Veto-Guinea  Nuts  (IUipe  Mac  Clay  ana). — These 
nuts  form  the  seed  of  a  large  flesh]  fruit.  Iii  appeal 
they  resemble  para-nuts,  but  arc  about  twice  a-  large,  and 
have  a  -:1100th,  brown,  hard  shell.  The  latter  contain-  one. 
or  perhaps  several,  alkaloids  in  small  quantities.  The 
author  found  that  ether  extracted  from  the  dried  kernel 
$$  per  cent,  of  an  oily  tat,  from  which  a  white  crystal- 
line substance  separated  on  long  standing.  After  removal 
of  this  fat,  the  extraction  was  continued  with  hot  alcohol, 
and  a  body  was  obtained  which,  when  purified,  was  very 
hygroscopic,  and  scarcely  soluble  in  the  ordinary  solvents. 
It  melted  at  I65c  C,  and  appear-  to  have  the  formula 
t    -11   1  >,„.     The  author  names  this  body  Macleyin. 

Macleyin  is  coloured,  first,  orange-red,  and  finally  rose- 
red,  by  concentrated  sulphuric  acid  ;  a  crystal,  of  potassium 
bichromate  causes  the  colour  to  become  violet.  Concen- 
trated nitric  acid  dissolves  it  in  the  warm  without  colora- 
tion, whilst  fuming  nitric  acid  produces  an  acid  insoluble  in 
water,  but  separating  in  a  crystalline  condition  from  alcohol. 
It  melted  at  200  C.  Macleyin  also  form-  a  crystalline 
benzoyl  and  acetyl  derivative,  the  latter  melting  at  124  C. 
Physiological  examination  showed  the  properties  of  mac- 
Icy  ir.  to  be  very  strongly  marked. — J.  L.  B. 


Tannin  Extracts,  The  Manufacture  of.     Fuchs  and  Schiff 
Cheni.  Zeit.  20,  [93],  926. 

Thk  first  liquors  obtained  in  the  manufacture  of  tannin 
extracts  contain,  besides  tannic  acid,  gummy  and  resinous 
matters  in  suspension,  some  tannin  soluble  with  difficulty, 
which  separates  out  in  the  cold  liquor,  and  further,  certain 
colouring  matter-.  To  eliminate  these  undesirable  con- 
stituent-. 1,000  litres  of  the  liquor,  at  a  temperature  of  50' 
C,  were  mixed  with  0*94  kilo,  of  dissolved  albumin,  and 
the  temperature  was  then  raised  to  60°  C.  By  this  treat- 
ment all  the  above-named  impurities  were  precipitated,  but 
it  was  also  found  that  at  the  same  time  upwards  of  12  per 
cent,  of  the  total  tannic  acid  contained  in  the  liquor  was 
precipitated  by  the  albumin.  For  this  reason  this  method 
must  be  described  as  irrational,  and  the  clarification  of  the 
tannin  liquors  by  mechanical  means,  appears  preferable. 

— C.  ( >.  W. 


Alkaloids,  Characterisation   of,  by  /heir  Micro-crystalline 

Precipitate.     Vadam.     J.  Pharni.  China.  1S96,  4,  *85. 

See  under  XXIII.,  paye  165. 

Quinine  Salts  ;  Potassium  Chromate,  the  most  Practical  Test 
for  the  Purity  cf.     J.  E.  de  Vrij.      A  pamphlet. 

See  under  XXIII.,  page  165. 


Tartar  Estimation,  A  Modification  of  Goldenberg't  Method 
for.  \l.  /..hin.  Staz.  Sp.-r.  Al'.  Ital.  28,  788 ;  and 
Analyst,  1896,  21,  338. 

v.   under  Will.,  ;io;/.   Ll 

Sandalwood  OH.     A.  .1.  Sendrix.     .1.  Pharm.  Chim.  1896, 

4,  ■• 

uihler  Will.,  /in//.'  108. 

Acetone,  Volumetric  Determination  of.     K.  B.  Squibb. 
J.  Amer.  Cbem.  Sue.  lS'JG,  18,   I 
See  under  XXIII.,  page  168. 

Soluble  Oxidising  Ferments  and  Drugs.     E.  Bourquelot. 

.1    I'harni.  Chim    1896,  4,  481. 

under  XXIV., page  169. 


XXI.-PHOTOGRAPHY. 

Photography  in  Cohans.     Sir  H.  Trneman  Wood.     J.  Soc. 
of  Arts.  1897,45,  153—159. 

A  vim.  k--  suggested  bj  Dr.  Adrian  Dansac,  and  developed 
by   M.  Villedieu  Chassagne.     Four  solutioi  I   the 

nature  of  which  the  inventor  has  not  disclosed.  A  negative 
is  taken  on  a  gelatin  plate  prepared  by  treatment  with  one 
of  the  solutions,  developed  and  fixed  as  usual,  and  from 
this  a  transparency  or  paper  print  is  taken  on  irlass  or  paper 
prepared  with  the  same  solution.  Neither  negative  nor 
positive  shows  any  trace  of  colour.  The  positive  is  then 
washed  over  successively  with  the  three  other  solutions, 
blue,  green,  and  red  respectively,  and  takes  up  the  appro- 
priate  colours  in  the  appropriate  parts.  The  process  was 
demonstrated  by  M.  Chassagne  in  King's  College  Laboratorv 
to  Sir  H.  Trneman  Wood,  Prof.  J.  M.  Thomson,  Mr.  Herbert 
Jackson,  and  Capt.  Abuey,  when,  it  is  -aid.  a  bunch  of 
flowers  and  other  test  objects  were  successfully  photographed 
in  their  natural  colours.— J.  T.  D. 

PATENT. 

Sensitised  Paper  suitable  for  Photographic  Purposes, 
Impls.  in  the  Manufacture  of.  W.  Friese-Greene, 
London.     Eng.  Pat.  24,440,  Dec.  2(1,  1895. 

Insti:  vr>  of  coating  paper  with  sensitising  material,  the  latter 
is  added  to  the  paper  pulp  before  it  has  been  formed  into 
paper  ;  or,  preferably,  by  applying  the  sensitising  material  to 
the  surface  of  the  "  paper-web  "  just  after  it  had  been 
formed,  and  whilst  it  is  still  moist. — K.  B.  P. 


XXII.-EXPLOSIYES.  MATCHES,  Etc. 

PATENTS. 

Explosives  [for  Guns,  $•<•.] ,  and  in  Apparatus  therefor  ; 
Imj>ts.  in  the  Manufacture  of.  Hudson  Maxim,  London. 
Eng.  Pat.  16,862,  Sept.  9,  1895. 

Ik  order  to  obtain  iow  pressures,  which  shall  be  sustained 
during  the  travel  of  the  projectile  along  the  chase  of  the 
gun.  a  special  form  is  given  to  the  explosive  charge ;  this 
forms  the  subject  of  the  invention. 

The  explosive  material  is  first  made  into  a  sheet  of 
suitable  size  and  thickness,  with  a  number  of  holes  or 
indentations  upon  one  surface,  but  which  do  not  pass  right 
through  the  sheet. 

The  sheet  is  then  bent  into  a  hollow  cylinder,  with  the 
indentations  on  the  inner  side. 

The  charge  is  ignited  on  the  inside,  and  the  outer  wall 
of  the  cylinder  is  pressed  against  the  wall  of  the  powder 
chamber,  so  that  combustion  can  only  take  place  over  the 
inner  surface  of  the  cylinder. 

As  combustion  proceeds,  the  area  exposed  to  its  actiou 
coustantly  increases,  whereby  the  pressure  in  the  <nin  is 
main'aicei  as  the  projectile  is  driven  along  the  chase. 

—  K.  B.  P. 
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XXIII.— ANALYTICAL  CHEMISTRY. 

APPARATUS,  ETC. 

EhuUioscope.  A  Modified  Form  of  the.     II.  W.  Wiley. 
J.  Atner.  <  So     1*96,  i8,  1063— 1067. 

The  chief  difficulties  attending  the  nee  of  the  cbullioseope 
for  the  determination  of  alcohol  in  wine  and  bur  have  been 
(1)  that  die  reading  of  the  thermometer  is  influenced,  not 
only  by  the  temperature  <■;'  the  vapour  emitted, bat  also  by 
the  initial  boiling  point,  which  is  affected  by  the  dissolved 
matter*  contained  in  the  liquid;  (2)  that  it  is  difficult  to 
ensure  the  continuous  evolution  of  a  vapour  containing  a 
definite  percentage  of  alcohol :  (3)  that  when  the  condensed 
vapours,  as  is  usually  the  case,  are  returned  through  the 
apparatus  and  come  into  contact  with  the  uneondeused 
vapours,  the  reading  of  the  thermometer  is  affected  ;  and 
(41  that  the  variation  of  atmospheric  pressure  renders 
ry  a  frequent  checking  of  the  instrument  with  pure 
water.  These  defects  the  author  proposes  to  remedy  by 
means  of  the  apparatus  here  described. 


The  flask  F  is  closed  by  an  india-rubber  stopper,  through 
which  pass  the  thermometer  Is  and  a  tube  leading  to  the 
condenser  D.  The  vapours  given  off  are  condensed  in  D 
and  returned  to  the  flask,  eutering  the  latter  below  the 
surface  of  the  liquid,  the  glass  cylinder  E  protects  the 
apparatus  from  the  influence  of  external  temperature,  and 
Under  rests  upon  a  disc  of  asbestos.  The  flask  covers 
a  hole  in  the  centre  of  the  asbestos  disc,  which  is  a  little 
smaller  than  the  bottom  of  the  flask.  The  cylinder  is 
covered  at  the  top  with  a  disc  of  rubber  cloth.  The  thermo- 
meter C  indicates  the  temperature  of  the  air  between  F 
and  E,  and  the  reading  of  li  should  always  be  made  at  a 
given  temperature,  a-  indicated  by  C  The  long  tube  leading 
from  the  top  of  D  is  open  at  its  lower  end,  in  order  to  secure 
atmospheric  pressure  in  I',  and  to  prevent  diffusion  of  the 
alcohol  vapours   through  I).    The  thermometer  B  is  set,  in 


the  first  place,  by  putting  the  bulb  in  water  containing 
16  gnus,  of  common  salt  in  100  c.c.  When  the  water  is 
fully  boiling,  the  excess  of  mercury  is  removed  from  the 
column  into  the  receptacle  A  ;  and  then,  on  placing  in 
ordinary  boiling  water,  the  column  of  mercury  will  be  found 
a  little  above  the   .'■    mark,  by  A. 

The  liquid  to  be  tested  should  not  contain  more  than 
j'.j  per  cent,  of  alcohol,  and  stronger  liquids  are  diluted 
before  testing.  The  temperature  of  C  is  brought  to  about 
90°  C.  in  ten  minutes,  and  after  boiling  for  a  few  minutes, 
15  indicates  a  constant  temperature,  and  readings  are  taken 
at  intervals  of  about  30  seconds  for  two  minutes.  The 
reading  of  this  thermometer  is  arbitrary,  but  the  degrees 
indicated  are  Centigrade.  When  the  thermometer  is 
graduated  so  that  it  indicates  about  5r  on  the  scale  in  the 
vapour  of  boiling  water,  it  will  be  found  that  the  presence  of 
1  per  cent,  by  volume  of  alcohol  causes  a  depression  of 
about  0"8°  in  the  boiling  point.  The  reading  of  the  thermo- 
meter is  facilitated  by  covering  the  bulb  with  a  test  tube 
containing  water. 

To  avoid  the  correction  for  barometric  pressure,  it  is 
merely  necessary  to  use  at  the  same  time  a  similar  appa- 
ratus containing  boiling  water,  and  to  read  the  thermometers 
in  the  two  flasks  at  the  same  instant. — R.  B.  B. 

Temperature  Determinations.     \_Le  Chatelier  Pyrometer]. 
Hecht.     Centralbl.  f.  Glas  Ind.  1896,  11,  311  and  321. 

See  under  VIII.,  page  113. 

PATENT. 

Fire-damp  or  other  Noxious  Gas  or  Gases  in  the  Atmo- 
sphere of  Mines  and  other  Places;  Method  of  and 
Apparatus  for  Detecting  and  Indicating  the  Presence  if. 
E.  L.  Mayer,  Billiter  Square,  London,  and  G.  Bush, 
Gracechurch  Street,  London.  Eng.  Pat.  18,188,  Sept.  28, 
1895. 
The  presence  of  fire-damp  or  other  noxious  gases  in  mines 
or  other  places  is  detected  and  indicated  by  causing  such  gas 
or  gases  to  generate,  by  means  of  a  gas  battery,  charges  of 
static  electricity  that  are  caused  to  control  means  or  appa- 
ratus whereby  a  visual  or  audible  signal,  or  both,  are 
brought  into  operation.  The  gas  battery  consists  of  a 
hermetically  closed  box  filled  with  pure  air,  through  the 
walls  of  which  are  passed  a  number  of  porous  non-conduct- 
ing blocks,  as  fire-clay,  &c,  impregnated  with  an  electro- 
lyte, as  sulphuric  acid,  and  connected  up  in  series.  The 
box  is  exposed  to  the  noxious  gas,  and  the  outer  ends  of 
the  blocks,  which  generally  project,  being  also  exposed, 
set  up  a  charge  of  static  electricity  in  the  conductors 
connected  therewith.  The  specification  contains  descrip- 
tions and  drawings  of  a  large  number  of  alternative 
forms  of  apparatus  which  may  be  employed  to  make  use 
of  this  electricity  to  control  the  various  signals.  The 
following  distinct  forms  are  illustrated  and  described  : — 
(1)  A  condenser,  (2)  an  ordinary  quadrant  electrometer, 
(3)  a  Kelvin  quadrant  electrometer,  (_4)  a  Bohnenberger 
electroscope,  (5)  a  condenser  embodying  the  principle  of 
a  Bohnenberger  electroscope,  and  (6)  an  ordinary  gold- 
leaf  electroscope,  which  is  preferably  used  in  connection 
with  two  condenser  plates.  The  signal.-  operated  may  be 
audible  ones,  or  electric  lamps  may  be  brought  into  use, 
or  put  out,  or  the  light  rendered  much  less.  This  last  is 
especially  useful  in  mines.  The  light  of  a  lamp  may  act 
upon  a  selenium  cell  to  produce  a  signal ;  and  a  special 
selenium  cell  is  described  for  this  purpose,  consisting  of 
two  metallic  gratings  connected  together  by  selenium,  and 
so  arranged  that  a  considerable  surface  of  selenium  can  be 
exposed  to  the  rays  of  light. — R.  S. 


INORGANIC   CHEMISTRY.— 
QUANTITATIVE. 

Analytical  Chemistry,  The  Importance  in,  of  the  Ionic 
Dissociation  Theory  of  Arrlienius.  F.  W.  Kiister. 
Zeits.  f.  Elektroehem.  3,  (1896),233— 236  and257— 260. 


See  under  XI.  A.,  page  14S. 
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Formaldehyde  at  u  Reducing  Agent  in  Analysis. 
B.Grfttsner.      \r.-h.  Pharm.  1896,234,684. 
Chloric  Acid. — On  adding  silver  nitrate  and  formaldehyde 
to   :i   solution   of  potassium  cb  with 

nitric  acid,  the  whole  "f  thu  chlorine  is  converted  into 
silver  chloride,  thus 

Ih'li  i        Bl  II  l  >        VgN<  I        S(  II  I  I        AgCl       HNOj. 
The  reaction  i-  hastened  by  warming.     In  1 1 •  i  —  way  chloric 
acid  maj  be  conveniently  determined,  eithei  gravimetrically 

or  volutnetrically.     Ii   the  chlorate  < tain  chlorides,  these 

iiuiv  first  be  estimated  bj  titration  with  X  \  silver  soluti 

and  the  total  chlorine  is  determined  otter  the  addition  of 
formaldehyde  snd  nitric  acid. 

Bromic  Acid  maybe  determined  in  the  same  way,  but 
the   i  ition  musl   be  heated  for  -  — 2J  hoars  on  a  ■ 

water-bath  to  complete  the  reaction. 

Iodic  Acid  i-  not  reduced  :  periodic  acid  and  perchloric 
acids  nrc  only  reduced  in  very  small  proportion  (the 
former  to  iodic  acid).  The  reaction  of  formaldehyde  with 
potassium  chlorate  maybe  used  for  the  estimation  of  the 
former  by  adding  to  the  aldehyde  some  chlorate,  together 
with  :i  few  c.c.  of  nitric  acid  and  silver  nitrate  solution, 
ami  weighing  the  resulting  silver  chloride. — W.  G.  M. 

Sulphates,  Decomposition  of,  in  Analysis,  by  Ammonium 
Chloride.  M.  Chikashige.  ,1.  Coll.  of  Science,  Imp. 
University,  Japan,  7,  >v-.  251—252. 

In  the  separation  of  barium  from  magnesium  and  alkali 
salts,  the  small  qnnntity  that  is  left  in  solution  by  ammo- 
nium carbonate  is  precipitated  bj  the  addition  of  8  or  4 
drops  of  dilute  sulphuric  acid.  The  author  contradicts  the 
statement  of  Fresenius  in  a  footnote  to  i  153  A.  of  the 
seventh  edition  of  his  ••Quantitative  Analysis,"  that  gentle 
ignition  for  the  purpose  of  driving  otT  ammonium  salts 
will  also  effect  the  removal  of  anj  small  quantity  of  sul- 
phuric acid  which  may  remain  after  precipitating  the  barium, 
sulphates  of  the  alkalis  being  converted  into  chlorides 
on  ignition  with  a  large  proportion  of  ammonium  chloride. 
It  was  proved  by  experiment  that  very  little,  if  any,  of  the 
sulphuric  acid  is  driven  off  by  ignition  at  a  temperature 
barely  approaching  red  heat.  (See  this  Journal,  1S95, 
629.)— A.  S. 

Limestones,  Estimation  of  Iron  and  Alumina  in.     De-ire 
do  Paepe.     Chem.  Zeit.  1896,  20,  mot. 

I'm:  very  convenient  method  of  separating  >10n  from 
alumina  by  means  of  ammonium  sulphide,  in  presence  of 
ammonium  tartrate,  is  prejudiced  by  the  presence  of  much 
lime.  The  present  method  is  proposed  as  a  rapid  and 
convenient  one  for  attaining  the  object  in  view,  in  spi'e  of 
the  condition  named. 

The  limestone  (5  to  In  grins.)  is  treated  in  a  covered 
beaker  with  strong  hydrochloric  arid  and  boiled  for  five 
minutes.  The  diluted  and  filtered  solution  is  treated  with 
a  few  drops  of  nitric  acid  and  heated  to  hoilinu'.  When 
cold.au  excess  of  ammonia  is  added  and  the  whole  boiled 
until  the  odour  of  ammonia  becomes  slight.  It  is  then 
filtered,  washed,  and  made  up  to  500  c.c.  In  50  c.c,  lime 
and  magnesia  are  determined. 

The   ammonia    precipitate   is   dissolved   in   hydroehl. 
acid,  the  solution  dilnti  e.     Alumina  and  iron  are 

determined  in  50  C.C,  whilst  iron  alone  is  determined  in 
another  50  c.c,  as  fallows: — lt'per  cent,  of  tartaric  acid 
solution  ^."i  or  10  c.c),  then  an  excess  of  ammonia,  and 
finally,  a  slight  excess  of  ammonium  sulphide  are  added. 
The  whole  is  heated  moderately  for  2—8  hours,  filtered, 
and  washed  with  boiling  distilled  water  containing  a  trace 
of  ammonium  sulphide.  This  should  be  done  quickly,  and 
the  funnel  covered  so  as  to  exclude  air  as  much  as  possible. 
The  precipitate  is  redissolved  in  hydrochloric  acid,  treated 
with  a  few  drops  of  nitric  acid,  and  heated  to  boiling.  The 
iron  is  again  precipitated  with  ammonia,  filtered,  washed, 
\c.,und  weighed. — N.  II.  3.  M, 

Alkalis  and  Alkaline  Carbonates,  Volumetric  Estimation 
of,   with    Phenolphthalein   and   Methyl-orange   as    Indi- 
cators.    F.    W.    Krister.      Zens,   anorg.  Chem.    1896,  13 
I->7. 
Ix  the  titration  of  mixed  solutions  of  alkalis  and  alkaline 
carbonates,  the  only  satisfactory  method,  it  is  said,  16  that 


recommended  by  Winkler,  vis  .the  barii ihlorlde  method, 

with  direct  titration  ol  tin-  solution  and  precipitate,  with 
niethv  l-or.inge  as  indicator. 

Methyl-orange    (contrary     to    previous    statemenl 
decidedly   coloured   by    carbonic  anhydride.     For  accurate 

work  it   is  essential   t<>  have  for   ( parison  of  "normal 

tint,"  a  solution  of  the  indicator  of  like  strength  and 
saturated   with   carbonic    anhydride.      Phenolphl 

md     bv     alkaline     carbonates  in     weak    solution-,  and  IS 

therefore  not  reliable  as  ;lu  indicator. — L.  T.  T. 

Phosphoric  Aral  in    Potable    Waters,   Determination  of. 

C.    I.epierre.      Bull.    Soc,    I  him.    1896,15,    "23],    1218— 
1217. 

The  maximum  limit  of  phosphoric-  anhydride  in  potable 
waters  was  fixed  at  0*5  mgrm.  by  the  congress  of  Brussels, 
this  number  probably  indicating  sewage  contamination. 
The  author  has  devUed  a  enlorimetric  method  based  upon 

the   yellov.   colour   of  a   -ohm f  ammonium  phospho- 

molybdate  in  nitric  acid.  This  colour  is  found  to  be  exactly 
itioual  to  the  amount  of  phosphoric  acid  present  (at 
least  up  to  'in  mgrras.  1'  <  i,  to  the  litre)  when  the  tempera- 
ture is  uniform,  A  series  of  standard  tubes  is  prepared 
containing  known  quantities  of  phosphoric  acid  in  the  form 
of  ammonium  phosphomolybdate.  In  testing  a  water,  a 
litre  is  evaporated  with  the  addition  of  nitric  acid,  the 
residue  heated  sufficiently  to  rend  r  the  silica  insoluble, 
redissolved  in  nitric  acid,  tested  with  molybdate,  and  the 
colour  compared  with  the  standard  tubes.  .Silica,  if  Dot 
removed,  interferes  with  the  reaction. — A.  K.  M. 

Boric  Arid,  Volumetric  Determination  of.    G.  Jflrgensen. 

Zcits.    I.  angevv.  t  hem.    1S'J7,  5.      (See 'aNo  this  Journal, 
1896,  742—743.) 

The  method  is  based  on  the  facts  that  in  aqueous  solutions 
boric  acid  behaves  like  an  excessively  weak  acid,  whilst  in 
presence  of  mannite  or  glycerin  it  is  capable  of  neutralising 
caustic  soda.  The  author  finds  that,  in  aqueous  solution, 
phenolphthalein  is  reddened  when  about  1  molecule  of 
Naiill  is  added  to  6B(OH), j  in  presence  of  excess  of 
i  in  the  cud  point  corresponds  fairly  accurately  to  the 
formation  of  Nail!  ' ... 

The  method  is  expected  to  be  of  service  in  the  determina- 
tion of  the  small  quantities  of  boric  acid  which  are  some- 
times added  to  foods  a-  a  preservative.  A- an  example  of 
its  application,  three  separate  quantities  of  milk  of  ion  c.c. 
each  were  treated  with  0' 39,  0- 1,  and  no  grin,  of  boric 
acid  respectively  ;  after  adding  a  little  Xa.,C<  \3  these  were 
evaporated  to  dryness  and  incinerated  :  the  residue  was  taken 
up  with  dilute  sulphuric  acid,  filtered,  and  titrated  with 
tic  soda,  using  phenolphthalein  as  indicator.  About 
20  c.c  of  giycerin  were  then  added  (causing  the  red  colora- 
tion to  disappear),  and  caustic  soda  run  in  until  it  appeared 
again.  From  the  amount  of  caustic  soda  used  in  the  second 
titration,  the  quantity  of  boric  acid  is  calculated.  35  gyms,  of 
1 1  i  i  corresponding  to  850  c.c.  of  normal  alkali.  It  is, 
however,  preferable  to  titrate  a  solution  containing  a  known 
quantity  of  boric  acid  side  by  side  with  that  under  examina- 
tion, treating  both  solutions  in  exactly  the  same  way;  this 
eliminates  some  uncertainty  which  exists  owing  to  the  end 
point  being  deficient  in  sharpness  :  it  also  makes  it  un- 
necessary to  know  the  strength  of  the  caustic  soda  solution. 

In  the  samples  of  milk  above  mentioned  the  author  found 
0-  lor.  and  0-013  grm.  of  boric  acid. — T.  K. 

Perchloraies   in    Chili  Nitrate   of  Soda  .•  Detection  and 

Estimation  of.  B.  Sjollema.  Chem.  Zeit.  20,  1002. 
Detection  of  Perchloraies  in  Chili  Nitrate  of  Soda. — 
in  grins,  of  nitrate  of  soda  are  dissolved  in  water  (20  c.c), 
cooled,  and  gradually  treated  with  strong  sulphuric  acid 
(.15  c.c).  The  nitric  acid  is  then  reduced  with  hydrogen 
sulphide  and  the  sulphur  removed  by  filtration.  ( >n  adding 
a  solution  of  rubidium  chloride  to  the  filtrate,  a  crystalline 
precipitate  is  formed,  if  sufficient  perehlorate  be  present. 
Potassium  acetate  may  be  employed,  but  the  reaction  is  less 
sensitive.  The  crystals  are  washed  with  a  little  water  and 
dilute  alcohol.and  ignited  with  a  little  sodium  nitrate  or  car- 
bonate; the  product  is  dissolved  in  dilute  nitric  acid  and 
tested  for  chloride. 
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Another  method  is  to  distil  the  solution  after  addition  of 
sulphuric  acid,  and  to  treat  the  last  portions  of  the  distillate 
with  rubidium  chloride,  either  directly  or  after  precipitation 
of  the  sulphuric  acid. 

/Estimation  of  Perchlorates  in  Nitrate  of  Soda.— The 
substance  (1"  Lrrms.N)  is  ignited  in  a  platinum  crucible,  or 
better,  in  a  conical  platinum  Mask  and  the  chlorine  estimated 
by  titration,  using  Yolhard's  method.  From  the  results  so 
obtained,  the  amount  of  chlorides  in  the  sample  before 
ignition  is  deducted,  i  Iwing  to  the  irregular  distribution 
of  perchlorates  in  Chili  nitrate  of  soda,  it  is  desirable  to 
dissolve  a  large  amount  (loo  grms.)  of  the  substance  in  water 
<500  re.-) ;  in  50  c.c  of  the  solution,  the  chlorides  are 
determined  directly,  whist  a  second  50  C.c.  are  evaporated 
to  dryness  and  ignited. — N.  11.  J.  M. 

Bismuth  and  Lead,  The  Separation  of.  A.  L.  Benkert 
and  E.  1'.  Smith.  J.  Amer.  Chem.  Soc.  1896,  18, 
1055 — 1056. 
Bismutb  may  he  completely  separated  from  lead  by  pre- 
cipitation of  the  former  as  basic  formate.  This  is  effected 
as  follows  : — A  nitric  acid  solution  of  the  mixed  nitrates  is 
almost  neutralised  with  sodium  carbonate,  and  a  consider- 
able quantity  of  sodium  formate  is  then  added,  together 
with  a  few  drops  of  aqueous  formic  acid.  The  mixture  is 
heated  to  boiling  and  boiled  for  five  minutes  :  the  precipitate 
is  then  allowed  to  subside,  hut  filtered  while  still  hot.  The 
precipitate  of  basic  formate  is  washed  with  hot  water, 
dissolved  in  dilute  nitric  acid,  and  precipitated  with  ammo- 
nium carbonate.  The  ignited  bismuth  trioxide  contains  a 
small  quantity  of  lead,  and  to  effect  complete  separation  it 
is  dissolved  in  nitric  acid,  almost  neutralised  with  sodium 
carbonate,  and  precipitated  as  before.  On  the  second 
ignition  no  lead  is  found  in  the  residual  bismuth  trioxide. 

-K.  B.  B. 

Vanadium  and  Arsenic,  The  Separation  of.  0.  Field  and 
E.  F.  Smith.  J.  Amer.  Cherr.  Soc.  1896,  18,  1051— 
1052. 
When  arsenates  and  vanadates  are  heated  in  an  atmosphere 
of  hydrochloric  acid  gas,  both  acids  are  volatilised.  If, 
however,  the  dry  sulphides  of  arsenic  and  vanadium  are 
treated  in  this  manner,  arsenic  trisulphide  is  completely 
expelled,  whilst  brown  vanadium  sulphide  is  not  altered  at 
temperatures  below  250    C. 

These  facts  may  be  utilised  in  the  analysis  of  vanadinite. 
The  finely  divided  mineral  is  placed  in  a  porcelain  boat  and 
heated  in  a  combustion  tube  in  a  current  of  hydrochloric 
acid  gas.  Vanadic  and  arsenic  oxides  are  expelled;  lead 
phosphate  and  chloride  remain  behind.  The  oxides  are 
made  alkaline  and  digested  with  ammonium  sulphide,  and 
the  sulphides  are  set  free  by  a  dilute  acid.  These  sulphides 
are  washed  and  dried,  separated  by  hydrochloric  acid  gas  as 
above,  converted  into  oxides,  and  weighed. — B.  B.  B. 

Arsenic,  Volumetric  Estimation  of.  E.  Szarvasy. 
Ber.  29,  [18],  2900—2902. 
The  arsenic  is  precipitated  from  solution  as  sulphide  in  the 
usual  way,  and  the  liquid  filtered  through  an  asbestos  filter 
consisting  of  a  combustion  tube,  80 — 100  cm.  long,  having  a 
plug  of  asbestos  of  suitable  quality  about  15  cm.  from  its 
upper  end.  The  tube  is  held  vertically  above  a  beaker,  and 
the  liquid  is  best  poured  directly  on  to  the.  asbestos  by 
means  of  a  long  funnel.  Having  washed  the  precipitate 
with  water,  and  then  with  alcohol  and  ether  to  expedite  the 
drying,  a  stream  of  dry  air  or  carbon  dioxide  is  passed 
through  the  gently  inclined  tube,  which  may  be  warmed 
cither  in  a  water  bath  or  by  means  of  a  flame,  cautiously 
applied.  It  is  necessary  to  dry  the  tube  thoroughly,  to 
prevent  sulphur  dioxide  from  being  subsequently  retained. 
A  good  plug  of  glass-wool  is  now  placed  iu  the  tube,  about 
10  cm.  from  the  other  end;  a  stream  of  oxygen  is  passed 
through  the  tube,  which  is  then  kept  heated  to  gentle  red- 
ness immediately  behind  the  asbestos  plug;  and  by  means 
of  another  flame  the  sulphide  i-  heated,  care  being  taken 
that  it  is  made  to  burn  away  gradually,  and  not  all  at  once. 
Arsenic  trioxide  sublimes  and  condenses  beyond  the  glow- 
ing ring ;  if  the  sublimate   is   tinged  yellow,  the  unburnt 


sulphide  causing  this  is  driven  back  to  the  asbestos  plug, 
the  stream  of  oxygen  being  meanwhile  stopped,  and,  on  re- 
starting the  stream  of  gas,  the  sulphide  can  be  completely 
burnt  to  oxide.  The  sulphur  dioxide  is  next  driven  out  of 
the  tube  by  a  stream  of  air,  and  the  cold  tube  held  obliquely, 
glass-wool  end  uppermost,  whilst  scdium  hydrate  solution 
(about  30  to  40  c.c.  of  10  per  cent,  solution)  is  poured  down 
it  to  dissolve  out  the  arsenic  trioxide.  Having  washed  it 
down  with  400 — 500  c.c.  of  water,  the  solution  is  acidified 
slightly  with  HOI,  saturated  with  excess  of  sodium  bicar- 
bonate, and  titrated  iodometrically,  the  iodine  solution 
being  standardised  against  sublimed  arsenic  trioxide.  The 
test  analyses  quoted  are  very  satisfactory. — H.  B. 

Copper:  Electrolytic  Analysis  for  Technical  Purposes: 
Estimation  of  Arsenic,  Antimony,  Sulphur,  and  Foreign 
Metals.  A.  Hollard.  Comptes  rend.  1X96,  123,  [24], 
1063—1065. 

The  solution  from  which  the  copper  has  been  removed,  is 
evaporated  almost  to  dryness,  taken  up  with  a  little  hydro- 
chloric acid,  made  up  to  about  200  c.c,  aud  heated  to 
to  70° — 75°  ;  hydrogen  sulphide  is  then  passed  through  till 
quite  cold,  and  the  solution  filtered  after  24  hours. 

Precipitate,  (arsenic,  antimony,  traces  of  lead,  aud,  it  may 
be,  of  copper)  is  well  washed,  treated  with  ammonium 
sulphide,  and  filtered;  the  filtrate  is  evaporated,  oxidised  by 
hydrochloric  acid  and  potassium  chlorate,  the  arsenic  pre- 
cipitated as  magnesium  ammonium  arsenate,  and  the 
antimony  in  the  filtrate  from  this  converted  into  sulphide, 
dissolved  in  alkaline  sodium  sulphide,  and  deposited  by 
electrolysis. 

Filtrate,  (iron,  nickel,  and  cobalt)  is  boiled  down,  treated 
with  nitric  acid  to  peroxidise  the  iron,  evaporated  tiil  fumes 
of  sulphuric  acid  appear,  and  redissolved  iu  water. 

Slight  excess  of  ammonia  is  now  added  to  precipitate  the 
iron  (which  is  redissolved  and  reprecipitated  to  separate 
traces  of  nickel  or  cobalt),  which  can  be  determined  volu- 
metrically.  To  the  filtrate,  ammonia  and  ammonium 
sulphate  are  added,  and  the  nickel  and  cobalt  are  deposited 
electrolytically. 

To  determine  silver,  the  deposited  copper  (if  rich  in 
silver),  or  a  new  sample  of  10  grms.  to  50grms.,is  dissolved 
in  nitric  ucid,  the  silver  precipitated  as  chloride,  the  chloride 
redissolved  and  reprecipitated,  then  dissolved  iu  potassium 
cyanide,  and  submitted  to  electrolysis. 

To  determine  lead,  10  grms.  are  dissolved  in  a  larse  excess 
of  nitric  acid,  and  the  lead  deposited  by  electrolysis  at  the 
anode  as  PbO.,. 

Sulphur  is  determined  by  dissolving  a  sample  in  aqua 
regia  and  proceeding  ia  the  ordinary  way. — J.  T.  D. 

Manganese  and   Tungstic  Acid,   The  Separation  <;/'.     W. 

T.  Taggart  and  E.  F.  Smith.     J.  Amer.  Chem.  Soc.  1896, 

18,  1053—1054. 
The  two  methods  tried  by  the  authors  have  both  proved 
insufficient  to  effect  a  quantitative  separation  of  manganese 
from  tungstic  acid.  By  digestion  with  yellow  ammonium 
sulphide  in  presence  of  ammonium  chloride,  and  conversion 
of  the  manganous  sulphide  into  oxide,  the  weight  of  the  latter 
found,  is  too  great,  tungstic  acid  apparently  adhering  to  the 
metallic  oxide.  In  the  second  method  the  mixture  was 
digested  with  a  strong  solution  of  potassium  carbonate, 
and,  in  this  case,  ignition  of  the  manganese  carbonate  to 
oxide  gave  too  low  a  percentage  of  manganese.  The 
authors  suggest  fusion  with  an  alkaline  carbonate  as  a 
possible  solution  of  the  difficulty. — li.  B.  B. 

iron  and  Alumina,  Estimation  of,  in  Phosphates  and 
Superphosphates.  Von  Gritber.  Zeits.  f.  angew.  Chem. 
1896,11,  741-742. 
The  solution  for  estimating  iron  and  alumina  separately,  is 
prepared  as  follows  : — The  crude  phosphate  or  superphos- 
phate (5  grms.)  is  heated  with  water  (150  c.c.)  and  strong 
hydrochloric  acid  (20  c.c),  in  a  covered  dish  on  a  water- 
bath,  until  the  phosphates  are  dissolved.  It  is  then 
evaporated  to  dryness,  the  residue  redissolved  by  heating 
with  acid  and  water,  and,  when  cold,  diluted  to  500  c.c 
It  is  then  filtered  and  aliquot  portions  used  for  estimating 
alumina  and  iron. 
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Estimate  »  oj  Alumina. — 50  c  ■■  of  the  solution  (     I 
of  substance)  are   hented   in  .1   300-c.c.   Ma-k  and  treated 
with  80  pel  cent,  caustic  soda  until   ■  slight   precipitate  is 
formed  1  more  soda   (■'!"  e.c.)   is  then  added,   the   whole 
heated   to  boiling,  :1ml    kepi    foi  10  minutes  in  a    warm 
place,  heing   frequently   shaken.     The  solution   is  diluted 
to  200  e.c.  and  Bltered  through  a  dry  filter.     100  0 
the  filtrate  are  slightl*   acidified,  heated  to  boiling,  treated 
»iili  mi  excess  01  ammonia,  and  boiled.    As  soon  as  the 
precipitate  (aluminium  phosphate)  has  settled,  it  is  lilt, 
well  washed,  dried,  and  ignited.    Tin-  weight  multiplied  bj 
11*8  x  2  gives  the  poroentage  of  alumina. 

Estimation  of  Iron.  —  100  e.c.  of  the  solution,  contained 
in  a  250-o.e.  tlask,  are  treated  with  pure  zinc  and  thi 
ssary  amount  of  dilute  sulphuric  acid.  After  about  an 
hour,  the  solution  is  cooled,  the  flask  filled  to  the  mark, 
SO  e.c.  of  the  tiltercd  solution  run  into  a  beaker  containing 
50  e.c.  ot"  SO  1  er  cent,  sulphuric  acid  and  200  e.c.  of  water, 
and  titrated  with  permanganate.  Another  50  cc.  of  the 
solution  are  added,  and  again  titrated.  This  is  repeated  a 
third  and.  if  necessary,  a  fourth  time  ;  but  the  third  titration 
rally  agrees  with  the  second. 

\  ery  good  results  are  obtained  by  the  methods,  which 

are,  it  is  said,  simpler  and  more  rapid  thai]  Glaser's. 

— X.  II.  .1.  M. 


ORGANIC  CHEMISTRY.— QUAL1TA  VIVE. 

Analytical  Chemistry,  The  Importance  in,  of  tin  Ionic 
Dissociation  7ViK.il/  of  An h<  nuts.  V .  W.  Kiister. 
/..its.  f.  Klektroelieni.  3,(1896),  288—236  and  257—260. 

Set   under  XI.  X.payc  148. 

Quinine  Salts,  Potassium  Chromate,a  Test  for  the  Purity 

of.     J.  E.  de  Yrij.     A  pamphlet. 

<i.\k  got.  of  the  sample  is  heated  with  10  e.c.  of  water 
until  just  dissolved.  When  testing  the  commercial  sulphate, 
the  solution  should  be  faintly  alkaline  to  red  litmus  paper. 
vi\  cubic  centimetres  of  a  S  per  cent,  solution  of  perfectly 
il  potassium  chromate  are  now  added,  and  the  sepa- 
ration of  normal  quinine  chromate,  which  Bets  in  immediately, 
impleted  by  oooling  to  15  C.  The  liquid  is  now  filtered 
through  glass-wool,  the  filtrate  being  passed  through  the 
filter  a  second  time.  Alter  having  made  quite  sure  that 
further  addition  of  the  chromate  solution  gives  no  more 
precipitate,  the  liquid  is  introduced  into  a  test-tube  of  about 
SO  CO.  capacity  and  mixed  with  9 — 10  drops  of  a  5  per 
cent,  solution  of  caustic  soda.  After  allowing  it  to  stand 
over  night,  the  tube  is  examined,  and  if  the  sample  of  quinine 
salt  be  really  pore,  not  the  hast  trace  of  precipitate  should 
be  visible.  When,  however,  the  sample  contains  an  admix- 
ture of  cinehotiidine,  quinidme,  cinchonine,  or  bydroquinine, 
a  more  or  less  copious  precipitate  is  obtained,  which  in 
■  areful  hands  may  even  be  made  the  basis  of  a  quantitative 
estimation  of  the  inferior  alkaloids,  by  the  well-known 
method  of  comparing  with  standard  samples. 

The  quinine  chromate  can  be  easily  converted  into  the 
pure  alkaloid  by  dissolving  it  in  100  parts  ot  boiling  water 
and  pouring  the  liquid  into  soda  solution. — L.  de  K. 

Formaldehyde,  Detection  of  Smalt  Quantities  of.  I,. 
Kentmann.  Pharm.  lieu.  Anz.  1896,  8,  356.  "(.'hem. 
Zcit.  20,  [104],  313. 

01  i.um.  of  morphine  hydrochloride  is  dissolved  in  1  e.c. 
of  strong  sulphuric  acid  in  a  test-tube,  and  an  equal  volume 
of  the  solution  to  be  examined  is  added  to  it  without 
mixing ;  in  the  presence  of  formaldehyde  the  aqueous 
solution  will  become  clear  rcd-viclet  in  colour  after  the  lapse 
of  a  few  minutes.  The  reaction  is  sensitive  to  1:5,000 — 
DO.  The  author  recommends  this  test  as  a  reaction  for  the 
identification  of  the  German  Pharmacopoeia  III. — W.  G.  M. 

Alkaloids,  Characterisation  of,  by  their  Micro- Crystalline 
Precipitatts.     Vadam.     J.  l'harm.  Chim.  1896,  4,  4 S.I. 

Thk  microscopic  examination  of  alkaloids  has  the  advan- 
tages that  any  method  of  extraction  may  be  used,  and  that, 
once   the   alkaloid  residue   is  obtained,  a   single   drop   of 


dilute  solution  is  sum,  ,,.,,1  i,„  eacb    reaction  :  >( 

ititj  of  the  residue  may  i»-  pies,  rved  for  othei  conclu- 

.    ,1s 

lidue  of  alkalni.i  ha\  ing  1 u  obtained  and  wi 

-solved     ill     2     per     Cent,     h  I  acid     to     g    . 

solution  containing  about  0'5  per  cent,  of  alkaloid,  one 

drop  is  placed  in  the  hollow   of  eaeli    of  B    do/en    slid.  - 

drop  is  mixed  with  one  drop  of  the  reagent, and  a  covet 

slip  placed  over.     After  half  an  hourthi  exau id 

under  a  low  power.  The  following  reagents  are  used: — 
i.  Mayer's  reagent :  13*54  gnus,  mercuric  chloride,  19* 8 
grms.  potassium  iodide,  made  np  to  1  Hue.  2.  Bouchardat's 
reagent:  10  gnus,  iodine,  20  grins,  potassium  iodide.  500 
grms.  water.  ;i.  Saturated  solution,  of  picric  acid.  I.  G 
chloride,  5  per  cent,  solution.  5.  Platinum  chloride,  5  per 
cent,  solution.  6.  Schultze's  reagent  :  solution  of  sodium 
phospho-antimoniate.  7.  Scheibler's  reagent:  solution  of 
sodium  phosphotungstate.  8.  Lepage's  reagent:  10  per 
cent,  cadmium  iodide  solution.  9,  10,  and  11,  Saturated 
solution  of  potassium 'bichromate,  ferrocyanide,  and  ferri- 
cyanide.  12.  Sodium  uitroprusside,  10  per  cent,  solution. 
In  each  case  there  may    be  a  crystalline  precipitate,  an 

a rphons  precipitate,  or  no  precipitate  at  all.    By  meat 

of  these  reactions  in  any  one  case  all  the  alkaloids  will 
have  been  eliminated  except  some  two  or  three  ;  the 
particular  one  present  may  then  be  recognised  by  the 
crystalline  forms  observed. — A.  C.  W. 

Pyramidune.     [Dimethylamido-Antipyrine.]     W.  Filehne. 
Pharm.  Zeit.  1896,  812. 

See  under  XX.,  paye  160. 

ORGANIC  CHEMISTRY.— QUANTITA THE. 

Starch-Hydrolysis    by    Diastase,    On    the    E.rpcriin, 
Methods  emploi/ed  in  the  Examination  of  the  Products 
of.       H.    T.    Brown,    ti.    H.    Morris,  and    J.   H.    Millar. 
Proc.Chem.  Soc.  1896.  [172],  241. 

The  paper  is  divided  into  the  following  sections: — (1)  The 
determination  of  solids  from  solution-density ;  (2)  determi- 
nation of  specific  rotatory  power;  (3)  the  relation  of  [a]., 
'"  a]i>;  (0  determination  of  cupric  reducing  power; 
(."1)  limits  of  accuracy  of  the  methods. 

The  author  states  that  this  account  is  a  preface  to  a 
-eiies  of  papers  dealing  with  the  question  of  starch- 
hydrolysis,  and  is  a  critical  review  of  the  experimental 
methods  which  have  been  employed  by  different  observers 
who  have  approached  this  subject.  An  attempt  has  also 
been  made  to  remove  the  misunderstanding  which  still 
exists  as  to  the  relations  of  the  different  systems  of 
notation. 

The  determination  of  the  total  solids  from  the  density  of 
the  solution  by  the  employment  of  the  "  divisor  "  method 
admits  of  great  accuracy  if  the  solution-densities  of  the  pure 
substance  have  been  previously  determined. 

For  mixed  starch  hydrolytic  products,  the  divisor  for 
equal  concentrations  increases  with  the  specific  rotatory 
power,  and  in  such  a  regular  manner  that  when  the  value  of 
R  is  known,  the  divisor  at  any  given  concentration  can  be 
calculated.  From  the  relation  which  this  divisor  bears  to 
the  divisor  of  the  apparent  maltose  present  in  the  mixed 
hydrolytic  products,  it  is  deducible  that  the  divisor  for  the 
aimliu  constituent  is  constant  for  equal  concentrations, 
even  in  starch  products  of  very  different  grades  of 
hydrolysis. 

In  the  section  on  specific  rotatory  power,  the  methods  of 
exact  determination  are  discussed.  As  the  dispersive 
power  of  cane  sugar  is  sensibly  different  from  that  of 
dextrose  and  starch  hydrolytic  products  obtained  by 
diastase,  the  factors  for  the  conversion  of  [a],  into  [a]„ 
are  not  identical  in  these  cases.  Much  confusion  of  these 
relations  has  also  been  introduced  by  the  unrecognised  fact 
that  [a],  has  been  referred  to  two  distinct  rays  in  the  yellow 
of  different  refrangibility. 

The  cupric  reduction  of  maltose  and  of  the  products  of 
starch-transformation  is  constant  only  when  the  conditions 
of  experiment  are  identical. 
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£<  ailose,  and  Invert  Sugar,  The  Solution 
Density  and  Cupric-JReducing  Potcer  of.  H.  T.  Brown, 
G.  II.  Morris,  ami  .T.  II.  Millar.  Proc.  Chem.  Sec.  1897, 
[178],  4— 5. 

The  authors  have  extended  the  methods  described  in  their 
previous  paper  (Proc  Chem.  Soc.  1890,  12,  241)  to  the 
examination  of  the  solution  density  and  eupric-reduction 

Irxtrose,  levulose,  and  invert  sugar.    They  find  that  the 

.tion    densities    of    the  two   former   differ   considerably 

i.the  same  concentration  of  the  solution,  hut  that  the 

ii  d  in  solution  by  a  unit  of  weight  of  each  is 

le-3  at  lower  than  at  higher  concentrations,  consequently 

divisor  to  be  applied  to  the  specific  gravity  decreases 

with   the   concentration.      The  solution  density  of  invert 

sugar  was  calculated  from  those  of  dextrose  and  levulose. 

and   the    results    so    obtained  were   confirmed   at   various 

■  by  direct  experiments. 

They  also  find  that  the  cupric-reducing  powers  of  the  three 

»ars,  when  determined  under  their  standard  conditions, 

are,  for  dextrose,  K  =  117  to   105  ;  for  levulose,  k  =  107 '5 

to  101 ;  and  for  invert  sugar,  k  =  111  to  103.     The  higher 

numbers  are  obtained    when   a  small  amount  of    cuprous 

cxide   is    precipitated,   and   the   lower    when  reduction    is 

carried  nearly  to  the  maximum.     When  the  experimental 

numbers  are  expressed  in  the  form  of  a  curve,  it  is  found 

that  at  the  one  end,  taking  the  eupric  reduction  of  dextrose 

at  100,  levnlose  is  represented  by  91-3,  and  invert  sugar 

by  94-2:  at  the  other  end  of  the  curve,  the   ratio  is   100, 

94-6,  and  97'5;  whilst   at   an    intermediate  point,   which 

corresponds    to    the    amouut    of    cuprous    oxide   usually 

reduced,  the  relation  is,  dextrose,  100;  levulose  92-3;  and 

invert  sugar,  96*  15. 

Maltose  and  of  Soluble  Starch,  On  the  Specific  Rotation 
of.  H.  T.  Brown,  G.  H.  Morris,  and  J.  H.  Millar. 
Proc.  Chem.  Soc.  1896,  [172],  242. 

The  authors'  determinations  of  the  specific  rotatory  power 
of  maltose  at  a  temperature  of  15-o°  do  not   confirm  the 
statement  of  Meissl  that  the  values  of  [n]D  vary  with  the 
concentrations  between  2  and  20  per  cent.,  but  confirm  the 
general   statement   of   Ost   that    between  these  limits   the 
itic  rotatory  power  is  constant.     At  higher  concentra- 
tions thau  20  per  cent.,  the  specific  rotatory  power  diminishes 
Itly. 
The  actual  results    point  to  a  value  of  [o]„  =  137 -933, 
which  is   sensiblv  greater  than  Ost's  value  of  137  -46°  at 

This  discrepancy  is  due  to  the  fact  that  Ost  employed 
weighed  quantities  of  hydrated  maltose  which  had  been 
dried  in  a  desiccator  over  sulphuric  acid.  The  authors  find 
that  even  after  six  weeks'  drying  in  this  manner,  bydrated 
maltose  contains  0-46  per  cent,  more  water  than  cor« 
re-ponds  to  C^H^O,, .  H20.  If  Ost's  numbers  are  corrected 
for  this  they  give  values,  np  to  20  per  cent,  concentrations, 
ff-  [«]d  =  138-12°  at  15 '5°,  a  result  almost  exactly  identical 
with  that  of  the  authors. 

Tin.-  specific  rotatory  power  of  soluble  starch  for  con- 
centrations of  25  to'4-5  per  cent,  is,  at  15-5,  [a]„  = 
202-0°. 

■  It- Hydrolysis    by   Diastase,    On    the   Relation  of  the 
He   Rotatory  and  Cupric  Reducing  Powers   of  the 

Products    of.     H.   T.  Brown,   G.    II.  Morris,  and  J.   H. 

Millar.  Troe.  Chem.  Soc.  1896,  [172],  243. 
Wheh  starch  is  transformed  by  diastase,  a  certain  relation 
i-  always  found  to  subsist  between  the  cuprie  reduction  and 
-peci  tic  rotatory  power  of  the  hydrolytic  products.  This 
relation  can  be  expressed  in  such  a  manner  as  to  be 
entirely  independent  of  any  view  we  may  hold  as  to  the 
true  nature  i >f  the  transformation  products,  and  it  is  of  so 
exact  a  nature  that  if  one  property  is  known  the  other  can 
predicted  with  certainty.  This  is  true  not  onlv  for  the 
mixed  hydrolytic  products,  but  for  any  fractionated  portion 
I  I  them. 

The  authors  regard  this  fact  as  lying  at  the  root  of  the 
whole  question  of  starch-hydrolysis,  and,  as  it  is  still  not 
admitted  by  most  continental  workers,  thev  bring  forward  a 
large  amount  of  fresh  evidence  which  they  regard  as  abso- 
lutely conclusive. 


The  properties  of  soluble  starch  being  R  =  0,  [a]„  = 
202  .  and  of  maltose,  B  =  100  and  [a]»  =  138-0,  then  the 
relation  of  specific  rotation  and  cupric  reduction  for  any 
mixture  or  fractionation  of  the  starch-hydrolytic  products 
will  be  expressed  by  [a],  =  202  -  0-64  B. 

The  authors  have  examined  the  published  results  of 
C.  J.  Lintner  and  of  Ost,  both  of  whom  have  denied  the 
existence  of  any  relation  between  [a]„  and  R,  and  find 
that,  when  rightly  interpreted,  they,  for  the  most  part, 
strictly  conform  to  the  law  of  relation  expressed  above. 

Alhaloidal  Extracts,  The  Separation  of.     C.  Piatt. 
J.  Amer.  Chem.  Soc.  1896,  18,  1104. 

Tin:  author  has  found  the  apparatus  here  illustrated  of 
great  value  in  effecting  the  rapid  separation  of  the  emul- 
sions often  met  with  in  the  analysis  of  alkaloids  ;  as,  for 
example,  in  the  petroleum  spirit  and  benzene  extractions  of 


Dragendorffs  method.  The  filtering  tube  is  19  cm.  in 
length,  the  upper  12-5  cm.  having  an  inside  diameter  of 
14  mm.,  and  the  lower  contracted  portion  an  iuside  diameter 
of  3  mm.  A  stout  platinum  wire,  beut  at  the  upper  end, 
passes  through  the  constricted  portion  of  the  tube  to  the 
bottom  of  the  8-oz.  flask.  The  tube  is  packed  with  washed 
cotton  to  a  depth  of  about  4  cm.,  and  the  apparatus,  when 
connected  with  a  filter-pump,  is  ready  for  use. — B.  B.  B. 

"  Sulphur  Oils,"  so-called  ;  Estimation  of  Free  Sulphur  in. 
G.  Morpurgo.     Pharm.  Post.  1896,  29,  501. 

Oils  commercially  extracted  by  means  of  carbon  bisul- 
phide often  contain  traces  of  sulphur  resulting  from  the 
impurity  of  the  bisulphide.  To  estimate  such  sulphur,  a 
weight  of  25  grms.  of  the  oil  is  saponified  with  caustic 
soda,  then  mixed  with  10  c.c.  of  a  10  per  cent,  solution 
of  lead  acetate,  and  acidified  with  a  few  drops  of  acetic 
acid.  After  thoroughly  shaking  the  mixture,  the  super- 
natant liquor  is  withdrawn  from  the  precipitate  of  free 
fatty  acids,  lead  sulphide,  and  lead  soap  ;  the  precipitate  is 
then  covered  with  50  c.c.  of  95  per  cent,  alcohol,  and 
strongly  acidified  with  acetic  acid,  and  the  mixture  is 
warmed  on  the  water-bath  until  the  lead  sulphide  is 
deposited.  The  fatty  acids  set  free,  are  removed  by  means 
of  alcohol,  and  the  residue  is  thoroughly  washed,  first  with 
warm  but  very  dilute  acetic  acid,  and  then  with  a  5  per 
cent,  solution  of  ammonia,  after  which  it  is  collected  on  a 
filter,  washed  with  water,  dried,  and  weighed  as  PbS. 

— W.  G.  M. 
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ii,    \         Method  oj    Estimating.     Bordes    and  de 
Becskowskl.     Comptes  rend,    1896,  123,   [94],   1071 
1078. 

method  ia  based  on  one  i  f   Nioloux   for  estimating 

■mall  quantities  ol  alcohol.     Winn   potassium  bichromate 

in  in  presence  of  sulphuric  acid, 

acid   and  Ibi  med.     A  solution  of 

—  i ii ■  .i   bichromate  of   18  grins,  per  litre   is  added  to 

•  of  the  sample,  mixed  with  -  o.c.  of  snlphurio  acid. 

ll,,    end  Btion  is  marked  bj  the  change  of  tint 

men),  when  a  drop  of  unchanged  bichromate  mixes 

with  the   titrated   solution.      Each   c.c.   of   the   biehrome 

on  corresponds  to  i  grm.  of  glycerin  per  litre.    The 

method  is  onlj    available  fbr   solutions   containing   under 

2  grms.  of  glycerin  per  litre;  stronger  solutions  must  be 

diluted.     The  solutions  are  so  adjusted  that  ol  c.c.,  more 

or   less,  of  biohromnte   give   either   a  yellowish-green   or 

bluish-green  tint. — J.  T.  D. 

Pentosans,  Proportion  of,  in  Cation  Wool.  11.  Suringar. 
(  hem.  Ze'it.  Rep.  1896,  -.'90. 
The  percentage  of  pentosans  iu  cotton  wool  is  determined 
he  furfuraldehyde  resulting  from  a  phloroglucinol  pre- 
cipitate obtained  from  wadding.  The  proportion  is  very 
small,  and  "hen.  therefore,  large  quantities  of  gummy 
substances  are  found  in  purified  wadding,  they  must  have 
resulted  from  the  hydrolysis  of  the  cellulose  itself. 

— W.  G.  M. 

Invert  Sugar,  The  Determination  of .     A.  Leys.     J.Pharm. 
Chim.  1896,4,  488. 

In  the  volumetric  determination  of  invert  sugar  by  moans 
of  Folding's  solution,  the  cuprous  oxide  often  remains 
iw,  and  the  liquid  does  not  clear,  so  that  the  exact  final 
point  is  difficult  of  observation.  The  author  finds  that  this 
is  due  to  the  acidity  of  the  solution.  It  may  be  avoided  by 
making  alkaline  with  concentrated  potash,  before  adding 
the  Fehling's  solution.  In  the  case  of  wines  it  is  not 
sible  to  make  the  liquid  alkaline, because  of  the  resulting 
precipitation  of  phosphates ;  the  feeble  acidity  usually  met 
with  in  wines  is.  however,  no  obstacle;  therefore  the 
.following  process  is  recommended.  Solutions  of  hydro- 
chloric acid  and  potash  are  prepared  exactly  equivalent  to 
one  anoth,  r,  50  CC  of  the  wine  are  inverted  by  2'5  c.c.  of 
acid,  and,  after  cooling,  25  c.c.  of  potash  are  added,  and 
the  liquid  made  up  to  55  e.c  — A.  (".  W. 

r   Solutions,  On    the   Clarification   of ,  for  Analysis. 

K.  C.  Neumann.     Buli.  de  l'Assoc.  des  Chim.   de  Sncr. 

et    de    Dist    1896,    14,    324—  J2C.      (From    Oest.   ung. 

Zeits.) 
The  author  examines  the  effect  on  polarisations,  of  the 
addition  of  alum.  His  results  show  that  an  immoderate 
excess  of  alum  affects  the  polarisation,  and  has  an  injurious 
action  on  the  colour  of  sugar  solutions;  but  that  1  to  2  c.c. 
of  a  saturated  solution  of  alum  added  with  1  to  2  e.c.  of 
basic  acetate  of  lead,  as  adopted  by  the  Austro  Hungarian 
chemists  in  1S90,  has  absolutely  no  injurious  effect,  but 
gives  an  absolutely  clear  solution. — L.  J.  de  W. 

Starch,  Hydrolysis  of,  by  Acids  i  An  Analytical  Investiga- 
tinn  at'.  G.  \V.  ltolfe  auu  G.  Defren.  J.  Amer.  them. 
Soc.  1896,  18,  869 — 900. 

The  authors  have  carried  out  investigations  to  determine 
whether  there  is  any  simple  constant  relation  between  the 
optical  rotation  and  the  cupric  reducing  power  of  acid 
hydrolysed  starch  products;  also  whether  there  are  any 
laws  that  affect  the  three  simple  bodies,  assumed  to  be 
Banned,  and  determined  by  the  usual  methods  of  analysis. 

i  tne  hundred  grms.  of  a  commercial  starch  of  good  quality 
was  mixed  with  a  litre  of  water  containing  the  acid,  placed 
iu  an  autoclave,  and  when  the  contents  had  acquired  con- 
stant temperature,  portions  of  50  to  73  c.c.  were  withdrawn 
at  different  stages  of  the  conversion,  and  shaken  with  a 
few  grms.  of  marble  dust.  Two  drops  of  deeinormal  sodium 
hydroxide  were  then  added,  and  the  mixture  cooled  and 
filtered.     This  method. of  neutralisation  gave  clear  filtrates  ; 


low  converted  products,  however,  required  to  be  treated 
with  alumina  befote  filtei  ng  Thi  specific  gravity  of  the 
cample  "as  estimated  by  a  \\  estpbal  balance  corrected  to  a 
temperature  of  15' S  < '". ;  the  factor  8*86  being  employed 
to  calculate  the  total  solids;  the  Bpcoiflc  rot, .ton  power 
was  determined,  also  the  cupric  reducing  power,  by  O'Sulli- 
van's  method.  The  authors  have  studied  the  action  of  acids 
on  Btarch  under  varying  conditions,  and  their  results  shorn 
thai  tho  eapric  reducing  powei  of  the  total  product  beai 
constant  relation  to  the  specific  rotator*  power,  so  that  the 
being  known,  the  other  may  be  calculated.  From  the  curves 
plotted  bj  taking  the  values  of  maltose,  dextrin,  and  dex- 
trose, they  have  constructed  a  table,  calculated  on  the  factor 
3*86,  giving  the  values  within  one  tenth  percent  of  maltose, 
dextrose,  and  dextrin,  for  successive  stages  of  acid  hydro- 
lysis represented  by  each  degree  of  rotation  between  195' 
and  58*5  .  From  the  examination  of  some  commercial 
glucoses  it  is  concluded  that  :  (1  )  in  any  homogeneous  acid 
converted  starch  product,  irrespective  of  the  conditions 
of  hydrolysis,  the  specific  rotatory  power  always  represents 
the  same  chemical  composition;  (2)  that  only  three  simple 
carbohydrates,  possible  in  molecular  aggregates  (not  con- 
sidering the  small  amount  of  reversion  products),  exist  in 
the   solution  of  a  Starch  product  hydrolysed  by  acids. 

A  table  is  appended,  from  which  the  specific  rotatory 
power  may  be  quickly  calculated  ;  it  is  recommended  as 
being  useful  for  the  control  of  the  acid  conversion.  Curves 
are  added  showing  the  influence  of  temperature,  of  B*5N 
sulphurous-,  \N  acetic-,  r.'-N1  oxalic-,  ,'^N  sulphuric-,  and 
hydrochloric  acid ;  of  the  "concentration  or  amount  of  acid 
used  ;  and  of  the  relative  curves  due  to  temperature. 

—J.  L.  B. 

Wine,   Determination   of  Lactic   and  Succinic    Acids   in. 

J.  A.  Muller.     Hull.  Soc.  Chim.  1896, 15,  [23],    1203— 
1206. 

Is  the  determination  of  lactic  and  succinic  acids  iu  wine, 
these  two  acids  may  be  separated  by  titration  with  barium 
hydrate  and  treatment  of  the  resulting  barium  salts  with 
aicohol,  in  which  the  barium  lactate  alone  dissolves.  From 
the  harium  found  in  the  solution  and  in  the  residue,  the 
amounts  of  each  of  the  two  acids  may  be  calculated.  The 
results  found,  however,  do  not  agree  with  the  quantities 
originally  present  in  the  wine ;  and,  as  the  result  of  three 
experiments,  the  mean  ratio  of  lactic  acid  present  to  that 
found  is  as  1*5:1,  whilst,  in  the  case  of  succinic  acid,  the 
mean  ratio  is  1*8:1.  With  regard  to  the  lactic  acid,  the 
difference  is  attributed  mainly  to  the  volatilisation  of  the 
acid,  which  is  found  to  take  place  (see  following  abstract) 
during  the  desiccation  in  vacuo  of  the  residue  from  the 
evaporation  of  the  wine. — A.  K.  M. 

Lactic  Acid  and  its  Anhydrides,  Volatilisation   of,  at  the 
Ordinary  Temperature,  and  the  Volatilisation  of  Lactic 

Acid  In/'  Steam.     .1.  A.  Mullcr.      Bull.  Soc.  Chim.  1S96, 

15,  [23],  1206—1210. 
When  a  solution  of  lactic  acid  is  evaporated  over  sulphuric 
acid  and  the  residue  exposed  for  some  days  in  a  vacuum,  an 
appreciable  quantity  is  lost  by  volatilisation.  Thus,  in  one 
experiment,  0-1280  grm.  of  lactic  acid  lost  0-0112  grm.  in 
four  days,  and,  in  a  second  experiment,  the  loss  was  0-0217 
grm.  in  11  days  (the  amount  of  acid  in  each  case  being  deter- 
mined by  hot  titration).  In  another  series  of  experiments 
an  ethereal  solution  of  lactic  acid  was  employed ;  the 
volume  of  solution  taken  contained  0*0941  grm.  (determined 
by  hot  titration  with  the  help  of  barium  hydrated  solution), 
and,  after  18  days' exposure  in  a  vacuum,  this  lostO-0162 
grm.  Lactic  anhydride,  on  the  other  hand,  is  almost  non- 
volatile under  the  same  conditions,  if  1311  grm.  losing  only 
0-0028  grm.  in  25  days.  Lactide  is  more  volatile  than  the 
latter.  When  a  solution  of  lactic  acid  is  distilled,  the 
amount  of  acid  carried  over  with  the  aqueous  vapour 
increases  with  the  strength  of  the  solution,  but  here  again 
the  amount  volatilised  is  only  small ;  thus  200  c.c.  of  solu- 
tion, containing  9-348  grms.  of  acid,  lost  only  0-1583  grm. 
with  190  c.c.  of  distillate. 

Although  lactic  acid  is  thus   shown  to  be   only  slightly- 
volatile    under    the   conditions    described,   its    volatility    is 
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sufficient  to  accouut  for  the  discrepancies  occurring  in  wine 
analyses  made  by  the  method  mentioned  in  the  preceding 
ict.— A.  K.  M. 

Acetone,  Volumetric  Determination  of.     I'..  It   Squibb. 
J.  Amer.  Chem.  Soc    1896,  18,  1068—1079. 

Ai  reu  fnllj  describing  the  method  of  ltobineau  and  Rollin 
uit.  Scient.  1893,  272;  this  Journal,  1893,  870),  the 
author  suggests  certain  modifications  whereby  the  process 
may  be  rendered  simpler  and  more  rapid.  The  following 
solutions  are  prepared: — (I)  Standard  acetone  solution 
•  lining  1  grm.  acetone  in  100  c.c. ;  this  solution  should 
be  kept  in  a  dark  glass  bottle.  (2)  Potassium  iolide  solu- 
tion prepared  by  dissolving  250  grins,  of  the  salt  in  one 
litre  of  water,  and  adding  850  c.c.  of  sodium  hydrate 
solution,  257  LTms.  per  litre.  (3)  Sodium  hypochlorite,  a 
suitable  strength  being  that  of  the  "  liquor  soda'  chlorata.-  " 
of  the  U.S.  Pharmacopoeia,  which  contains  2-6  per  cent,  of 
available  chlorine.  To  each  litre  is  added  25  c.c.  of  sodium 
hydrate  solution.  257  grms.  per  litre.  (4")  Starch  solution, 
0"  125  grm.  of  starch  is  mixed  with  5  c.c.  of  cold  water,  and 
then  added  to  20  c.c.  of  boiling  water  and  boiled;  when 
cold,  2  grms.  of  sodium  bicarbonate  are  added  and  dissolved 
with  stirring. 

Titration. — 10  e.c.  of  the  standard  acetone  solution  and 
20  c.c.  of  the  alkaline  iodide  solution  are  added  together 
and  well  stirred.  The  hypochlorite  is  added  from  a  burette, 
iodoform  being  precipitated,  and  the  end  of  the  reaction  is 
indicated  by  a  blue  colour  being  given  with  starch ;  the 
exact  details  of  working  are  as  given  in  the  paper  of 
ltobineau  and  Rollin  (reference  above).  The  hypochlorite 
equivalent  of  0-l  grm.  of  acetone  is  thus  found,  and  from 
this  the  percentage  of  acetone  in  a  solution  of  unknown 
-treDgth  can  be  rapidly  estimated ;  for  this  purpose  from 
O'l  to  0-4  e.c.  of  the  solution  should  be  taken,  according 
to  its  approximate  strength.  This  is  weighed,  diluted,  and 
titiated  as  above.  Since  the  hypochlorite  solution  di- 
minishes in  strength  on  keeping,  it  should  be  frequently 
standardised  by  means  of  the  standard  acetone  solution. 

The  author  confirms  the  statement  of  Robineau  and 
Roilin,  that  the  presence  of  ethyl  alcohol  does  not  affect  the 
titration  of  acetone  by  this  method. —  It.  15.  B. 

Sandal-wood  Oil.     A.  J.  Hendrix.     J.  Pharm.  Chim.  1886, 
4,  499. 

A  good  sample,  according  to  Cripps,  should  be  colourless 
or  slightly  yellow,  have  a  thick  consistence,  a  strongly- 
aromatic  odour,  a  piquant,  spicy  taste,  and  a  neutral  or 
-lightly  acid  reaction.  Schimmel  and  Umney  agree  that 
the  density  should  not  be  less  than  Q'97.">  at  15°,  and  that 
the  oil  should  dissolve  in  S  parts  of  a'cohol  of  70  per  cent, 
by  volume ;  this  test  detects  adulteration  with  5  per  cent,  of 
the  following  essences  ;  cedar-wood,  West  Indian  sandal- 
wood oil,  santal-macassar,  turpentine,  copaiba,  and  castor  oil. 
Pure  sandal-wood  oil  which  is  old,  or  has  been  badly  pre- 
served, may  not,  how  ever,  give  a  clear  solution.  The  author 
proposes  the  following  test,  suitable  for  use  with  small  quan- 
tities ;  —  Weigh  into  a  10-c.c.  flask  2  grms.  of  a  solution  of 
3  parts  of  crystallised  phenol  in  1  part  of  alcohol,  add  0-5 
u'Tta.  of  the  oil,  and  mix  perfectly.  Add  0-5  grm.  of 
concentrated  hydrochloric  acid  without  shaking.  At  the 
intersection  of  the  liquids  there  is  formed  with  pure  sandal- 
wood oil  a  yellow  coloration,  changing  in  a  few  minutes  to 
a  bright  red.  With  essence  of  balsam  of  copaiba,  the  upper 
liquid  becomes  mauve-coloured  after  a  few  minutes.  'With 
oil  of  cedar-wood,  the  upper  liquid  becomes  cloudy,  and  a 
brownish  coloration  is  developed  at  the  intersection.  East 
Indian  sandal-wood  oil  is  levo- rotatory,  —  16°  to  —  20° 
himmel  and  L'mney),  whilst  oil  of  cedar  is  much  more 
levo-rotatory,  and  sandal-wood  oils  of  the  West  Indies  and 
Australia  are  dextro-rotatorv. 

Parry  recommends  determination  of  the  alcohol,  santalol, 
by  boiling  with  acetic  anhydride  with  a  little  sodium  acetate 
for  1 J  hours,  washing  the  acetate,  drying,  and  saponifying. 
A  good  oil  contains  at  least  SO  per  cent,  of  santalol ;  cedar 
oil  contains  only  15  per  cent.,  and  balsam  of  copaiba  7  per 
cent,  cf  alcohol.-  A.  C.  W. 


Tartar  Estimation,  A  Modification  of  Goldenberg's 
Method  for.  M.  Zecehin.  Statz.  Sper.  Ag.  Ital.  28, 
788;  and  Analyst,  1896,  21,  333. 

Weigh  out  3-75  grms.  of  the  finely  powdered  substance,, 
and  dissolve  in  hydrochloric  aciel  on  the  water-bath  ;  after 
lo — 15  mins.  make  up  to  100  c.c.  and  filter  off  50  c.c. 
Add  solid  potassium  carbonate  in  very  slight  excess,  boil 
for  some  minutes,  and  make  up  to  100  c.c.  Filter  off  20  c.c, 
add  5  c.c.  of  glacial  acetic  acid  and  100  c.c.  of  a  mixture  of 
equal  parts  of  alcohol  and  ether,  allowing  the  solution  to 
stand  in  a  closed  flask  for  four  or  five  hours.  Filter,  and. 
wash  the  precipitate  with  the  tther-alcohol  mixture  till 
neutral,  dissolve  in  boiling  water,  and  titrate  with  A  X 
alkali,  using  phenolphthalein  as  indicator.  Each  c.c.  indicates- 
2  per  cent,  of  tartaric  acid.     (See  Analyst,  21,  76.) — A.  s. 


XXIV.-SCIENTIFIC  &  TECHNICAL  NOTES. 

Chrysouline,  Behaviour  of  towards  Cholera  Bacilli. 
A.  Blachstein.  Miinchener  Med.  Wochenschr.  1896,  43, 
1067. 

ChrysoTdine  quantitatively  precipitates  cholera  bacilli  from, 
solutions  in  which  they  are  held  iu  suspension,  the  precipi- 
tate being  largely  flocculent  in  character;  it  thus  behaves 
like  "  cholera-immun-serum,"  and  may  be  regarded  as  an> 
artificial  cholera-agglutinant.  Other  azo-dyestuffs,  even, 
those  so  nearly  related  to  chrysoidine  as  its  sulphonic 
acid  or  Vesuvine,  do  not  possess  this  property  ;  and  the 
reaction  appears  to  be  specific  for  the  cholera  bacilli,  for 
none  of  the  other  similar  vibriones  examined  gave  a  like 
result.  It  is,  however,  a  good  disinfectant  for  the  whole 
group,  occupying  in  this  respect  a  position  half-way  between 
mercuric  chloride  and  phenol.  It  is  not  in  the  least  poisonous, 
a  property  which  is  in  favour  of  its  finding  practical  use. 
Tried  as  a  remedy  for  cholera,  it  has  given  negative  results, 
but  it  may  yet  prove  to  have  some  prophylactic  value.  It 
could  certainly  be  used  for  the  disinfection  of  large  volumes 
of  water,  or  of  the  mouth,  "esophagus,  or  stomach.  In  the 
dissolved  form,  it  was  found  not  to  penetrate  to  the  intestinal 
canal,  but  to  be  separated  by  the  kidneys. — W.  G.  M. 

Cotton-Wnol,  Absence  of  Pentose  Derivatives  in.  H.  Sur- 
iDgar  and  B.  Toliens.     Zeits.  f.  angew.  Chem.  1897,  4. 

To  test  the  statement  by  Link  and  Voswinkel  (Pharm. 
Centr.  1893,  253"),  that  wood  gum  (a  derivative  of  pentose) 
is  formed  in  the  hydrolysis  of  cotton,  pure  cotton  wool  was 
heated  to  the  temperature  of  boiling  water,  with  -1  per  cent, 
sulphuric  acid,  for  eight  hours.  After  removal  of  the  acid, 
by  means  of  calcium  carbonate,  a  small  quantity  of  a  syrup 
was  obtained  from  the  liquid.  The  reactions  of  this  syrup 
showed  that  in  all  probability  it  consisted  mainly  of 
dextrose.  Purified  cotton-wool,  therefore,  contains  practi- 
cally no  wood  gum,  the  small  quantity  of  sugar  obtained, 
belonging  to  the  glucose  series,  and  being  probably  formed 
by  the  hydrolysis  of  the  cellulose  itself. — T.  E. 

Antimonio-tnnystates.      L.   A.  Hallopeau.      Comptes  rend. 
1896,  123,  {24],  1065—1068. 

Hydkated  antimonic  acid  can  combine  with  tungstic  acid 
to  form  antimonio-tungstic  compounds  analogous  to  phos- 
pho-tungstic  and  arsenio-tungstic  compounds.  Details  of 
methods  of  preparation  are  given. — J.  T.  D. 

Metallic  Sulphides  [Sulphides  of  As,   Sh,  and  Sn~\,    The 

Action  of  Acid  Vapours  on.     J.  Kellev,  jun.,  and  E.  F. 
Smith.     J.  Amer.  Chem.  Soc.  1896, 18J  1096—1098. 

Arsknic  and  antimony  trisulphides,  and  also  stannic 
sulphide,  are  completely  volatilised  when  exposed  to  the 
action  of  hydrochloric  or  hydrobromic  acid  gas.  The  action 
commences  in  the  cold  with  formation  of  a  liquid  that  passes 
out  of  the  containing  vessel  upon  the  application  of  a  very- 
gentle  heat.  i  ..""'•«» 
If  stannous  sulphide  be  subjected  to  the  action  of  hydro- 
chloric acid  gas  in  the  cold,  it  is  completely  converted  into- 
the  chloride  without  volatilisation  ;  but  it  is  not  possible  to- 
separate  stannous  from  stannic  sulphide  by  this  means, 
since  the  heat  required   to  completely  volatilise  the  latter 


1.  lb.  SI 
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partial   volatilisation   of  the   stannous 
chloride      I;   B.  1!. 

Platinum,  Tin    Action  "/    Phosphorus  on.     A.  (. 
Compter  roud.  1896,  123,  1284. 

i  r  is  well  km."  ii  thai  platinum  oracibles  in  which  sub- 
stances oapable  ol  liberating  phosphorus  are  heated,  are 
liable  to  be  pierced  bj  the  formation  of  a  fusible  phosphide; 
but,  neverthe.ess,  it  h  is  been  found  difficult  to  obtain  the 
phosphide*  of  deficit'  composition.  Two  porcelain  boats, 
one  oontaioing  platinum  and  the  other  red  phosphorus, 
were  gently,  heated  in  n  glass  tube  through  which  carbon 
dioxide  was  passed,  the  temperature  being  bIowIj  raised  until 
most,  bat  no)  all,  of  the  phosphorus  was  distilled.  The 
phosphide  thus  obtained  w.is  dark  grey,  and  friable,  l>ut 
showed  no  definite  crystals.  With  platinum  wire  or  foil, 
the  attack  does  nol  begin  below  :i  red  heal  ;  and  at  a  still 
higher  temperature  phosphides  poor  in  phosphorus  are 
obtained,  approaching  in  constitution  to  I'll',  whilst  at  o 
•■  red  white"  heat  the  phosphide  retains  onlj  4  per  cent,  of 
phosphorus.  With  spongy  platinum  the  action  begins 
below  a  red  heat,  and  a  biphosphide  i-  formed.  Contrary 
to  Schrotter's  statement,  the  author  did  nol  find  the  com- 
pound in  be  completely  soluble  in  aqua  regia,  the  dissolved 
)•  irtioD  exactly  corresponding  to  l't.,1',.-    I '.  S. 

Yeast,  Consumption  of  [Organic]  Acids  by.     J.  Schukow. 
Ceotralbl.  Bakteriol.  ls'.io.  2,  601. 

'1'iik  experiments  were  conducted  in  flasks,  which  were 
weighed  from  time  to  time,  in  order  to  trace  the  progress 
of  fermentation ;  and  at  stated  intervals  measured  samples 
were  withdrawn  for  titration  by  T',r  N  caustic  soda  solution. 
Various  nutrient  Bolutions,  mixed  with  different  organic 
acids,  were  thus  inoculated  with  pure  cultures  of  yeast.  Of 
the  four  acids  named,  citric  acid  was  the  most  readily,  con- 
sumed, then  malic  acid,  much  less  tartaric,  and  only  to  a 
slight  extent  succinic  acid.  1'nder  like  circumstances, 
different  cultures  of  yeast  give  different  quantitative  results 
with  each  acid.  Csuallj  the  consumption  is  greater  when 
the  yeast  is  well  provided  with  nitrogenous  food. — \V.  G.  M. 

Soluble  Oxidising  Ferments  and  Drugs.    E.  Bourcpiclot. 
.1.  Pharm.  Chim.  1896,4,481. 

V  .Hints  aromatic  phenols  and  amines  may  be  distinguished 
by  means  of  oxidising  ferments  (from  mushrooms)  (see 
Bourquelot,  this  Journal,  1896,  CS:t,  748 ;  Bertrand,  1896, 
S61).  Guaiaeol  carbonate  is  not  directly  oxidised  by  the 
ferment,  but  if  the  solution  be  warmed  with  a  few  drops  of 
dilute  caustic  soda,  and  then  slightly  acidified  by  acetic 
acid,  the  yellow  coloration  characteristic  of  guaiaeol  is 
produced  on  addition  of  the  ferment.  Of  the  natural 
a'kaloids,  morphine  is  oxidised  by  the  ferment  in  dilute 
alcoholic  solution,  giving  a  yellowish-white  precipitate.  In 
oue  experiment,  using  n-.'S  grin,  of  alkaloid,  a  diminution  of 
19c.c.  in  the  volume  of  air  contained  in  the  vessel  was 
noticed. 

A  weak  alcoholic  solution  of  the  gum  resin  of  asafcetida 
gives  at  first  a  rose  coloration,  then  a  yellow  precipitate ; 
galbanum  and  gum  ammoniac,  brownish  precipitates ; 
podophyllum  resin  in  dilute  alcohol,  a  browish-yellow 
coloration  :  tin  creosote  of  pharmacy,  since  it  contains 
both  cresol  and  guaiaeol,  a  reddish-yellow  precipitate ; 
wood-tar  water,  a  yellowish  precipitate ;  coal-tar  water,  a 
brown,  almost  Mack,  coloration. 

Many  vegetable  substances,  when  fresh, contain  oxidising 
ferments  which  are  destroyed  on  drying ;  the  dry  leaves  of 
chicory,  the  dry  roots  of  dandelion,  chicory,  marsh-mallow, 
Sec.,  will,  however,  contain  a  ferment  which  can  be  ex- 
tracted by  trituration  with  sand  and  water.  Gum-arabic 
and  the  gum  of  the  apricot  tree  also  contain  an  oxidising 
ferment.  The  kola  nut  probably  contains  a  tannin  united 
to  caffeine  and  glucose  (kolaniue);  this  compound  is  decom- 
posed by  the  oxidising  ferment  in  the  kola,  the  tannin 
conning  a  coloured  compound.  It  is  only  after  this  oxida- 
tion has  taken  place  that  caffeine  can  be  extracted  by- 
chloroform.  The  oxidation  takes  place  slowly  in  the 
absence  of  the  ferment,  rapidly  in  its  presence.  This  ex- 
plains the  variation-  in  determinations  of  caffeine  (see  this 
Journal,  1896,  670).— A.  C.  W. 


EDI  '  M  I', Nil  . 

<  7o  mical  I!'  search.    Circular  issue  I  by  <  lity  and  Guilds 

of  London   Institute. 

lln.iui;  research  in  chemistry  in  it-  relation  t anu 

tures  is  to  be  further  encouraged  bj   the  foundati if 

or  more  Fellowships,  tenable  at  the  City  and  Guilds  of 
London  Institute.  The  Lcathersellers'  Company  is  | 
riding  the  necessary  funds,  a  grant  of  1502.  a  year  bring 
offered  for  the  pnrpose.  The  amount  of  the  grant  atl  u  t»  A 
to  each  Fellowship  will  be  determined  by  the  Executive 
Committee  of  the  Institute,  regard  heing  had  as  far  as 
practicable  to  the  nature  of  the  research,  the  time  required 
to  Dmplete  it,  and  the  merits  of  the  candidate,  subject  in 
all  things  to  the  approval  of  the  Company.  The  fellow- 
ships are  confined  to  natural-born  British  subjects,  who 
have  completed  a  full  three  years' coursi  of  instruction  ia 
the  Chemical  Department  of  the  Central  Technical  College, 
oi  nho  are  otherwise  duly  qualified  in  the  methods  of 
chemical  research  in  it-  relation  to  manufactures.  Thei 
will  he  tenable  for  part  of  a  year  or  a  whole  year,  and 
may  he  renewed  for  a  second  or  third  year,  all  researches 
by  fellow-  being  carried  out  at  the  Central  Technical 
College.  Applications  for  Fellowships  mast  be  addressed 
to  the  Honorary  Secretary  of  the  Institute,  (ire-ham 
College,  E.C. 

The  Teaching  of  Chemistry.  The  Times,  Feb.  5,  1897. 
A  in  M  i  two  years  ago  The  Times  published  a  letter  by 
Prof.  Armstrong,  in  which  attention  was  directed  to  the 
very  unsatisfactory  character  of  the  instruction  in  chemistry 
that  was  being  given,  under  the  auspices  of  the  Technical 
Education  Hoard  of  the  London  County  Council,  to  science 
teachers  in  schools.  The  great  danger  they  incurred  in 
setting  such  an  example  was  dwelt  on,  and  the  more  desir- 
able direction  for  the  Board  to  follow  was  pointed  out. 
The  letter  had  some  effect,  for  after  a  time  a  sub-committee 
was  appointed  to  consider  the  teaching  of  chemistry  in 
schools  and  evening  classes.  This  committee  consisted  of 
six  members  of  the  Hoard,  besides  Dr.  Russell,  F.R.S. 
(chairman),  Dr.  Ludwig  Mond,  F.B.S.,  and  Prof.  Ramsay, 
F.R.S.— three  chemists  well  known  not  only  in  the  scientific 
world— and  Mr.  C.  M.  Stuart,  head  master  of  St.  Dunstan's 
College.  Catford.  As  Sir  Philip  Magnus  and  l'rof.  .Limes 
Stuart,  both  members  of  the  Hoard,  were  on  the  committee, 
and  Dr.  Garnett,  the  Secretary  to  the  Board,  and  also  Dr. 
Kimmins  acted  as  its  advisers,  there  was  no  lack  of  educa- 
tional experience;  indeed,  the  committee  was  an  excep- 
tionally strong  one.  A  report  signed  by  the  chairman  and 
secretary  of  the  Technical  Education  Board,  embodying  the 
recommendations  of  this  sub-committee,  has  just  been 
issued.  This  report,  it  may  safely  be  said,  is  destined  to 
mark  an  era  in  the  "technical"  education  movement  in 
this  country,  both  because  of  the  example  its  issue  sets  to 
county  councils  generally,  and  more  particularly  on  account 
of  the  recommendations  which  are  put  forward  in  it.  Of  all 
the  work  hitherto  done  by  the  Board, probably  none  is  of  more 
fundamental  importance,  as  it  will  give  help  in  a  direction 
in  which  belli  has  long  been  sorely  needed  and  of  which 
there  was  little  prospect  or  hope,  and,  coming  from  such  a 
source,  the  report  is  a  peculiarly  valuable  contribution  to 
the  inquiry  which  is  now  being  actively  prosecuted  into 
methods  of  education  with  the  object  of  ascertaining  which 
are  the  most  likely  to  promote  technical  progress. 

Extracts  from  the  evidence  taken  by  the  committee  are 
given  in  the  report.  That  of  Dr.  Mond  is  of  the  highest 
value.  He  gave  the  opinion  that  the  teaching  of  techno- 
logical chemistry  in  schools  or  similar  institutions  nas  of 
no  value  whatever  either  for  chemical  industries  or  for  the 
pupils.  lie  advised  that  the  Board  should  confine  its 
energies  to  the  teaching  of  scientific  chemistry  as  an  educa- 
tional discipline,  ami  that  special  knowledge  in  chemistry 
could  only  be  imparted  in  institutions  of  university  rank, 
where  the  student  was  bound  to  devote  years  to  thorough 
study  under  the  guidance  of  eminent  teachers. 

Dr.  Messel,  another  German,  who  is  an  English  manu- 
facture and  also  a  highly-trained  scientific  chemist,  ga\c 
similar  evidence.  According  to  this  witness,  chemical 
industry  on  the  Continent  is  ahead  of  that  in  this  country, 
because  science  is  accorded  a  consulting  and  deliberating 
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voice  abroad,  ami  because  there  are  mostly  found  at  the 
affairs  people  who  possess  a  thorough  scientific 
education.  '  Only  a  complete  training  is  of  value  for 
industrial  purposes.  To  keep  abreast  of  other  nations 
Kuirlish  industries  require  the  services  of  thoroughly  trained 
men:  it  must  be  realised,  this  witness  said,  that  what 
creates  and  maintains  the  industry  of  a  country  is  neither 
capital  nor  labour,  but  brains. 

Owing  to  their  intimate  knowledge  of  the  conditions 
which  prevail  in  Herman  as  well  as  in  English  works,  the 
opinions  of  these  two  witnesses  are  invaluable.  But 
Mr.  Howard  and  others  expressed  similar  views.  Much 
evidence  was  taken  by  the  Committee  as  to  the  character 
of  the  training  most  suitable  for  different  classes  of  students, 
and  it  is  on  this  subject  that  they  make  most  important 
recommendations. 

They  begin  their  report  with  the  statement :—"  We  are 
of  opinion"  that  the  teaching  of  chemistry  in  schools 
should  be  solely  of  an  educational  nature,  and  should 
have  no  reference  to  practical  {i.e.,  technical)  applica- 
tion." Xothiog  could  he  clearer,  more  emphatic,  or  more 
in  accordance  with  the  opinion  of  all  who  have  real 
knowledge  of  the  subject.  Among  the  general  conclusions 
arrived  at.  the  following  deserve  special  notice,  as  they 
enunciate  educational  doctrines  of  startling  boldness  and 
breadth  in  comparison  with  those  dow  prevailing  : — 

That  as  a  branch  of  elementary  education  chemistry, 
when  properly  taught,  is  a  most  effective  means  of 
cultivating  power  of  observation  and  accuracy  of  thought, 
and  consequently  it  should  form  a  part  of  school  work  on 
account  of  its  educational  value  and  not  because  the  facts 
it  deals  with  may  be  of  commercial  importance.  Further, 
we  are  of  opinion  that  even  this  elementary  teaching  of 
chemistry  should  be  largely  carried  out  by  means  of 
practical  work,  the  students  being  induced  to  form  deduc- 
tions from  their  own  work  and  to  solve  problems  by  actual 
experiment. 

That  in  carrying  out  the  chemical  teaching  special 
attention  should  at  the  same  time  be  paid  to  the  writing, 
spelling,  and  clearness  of  expression  in  all  notes  and 
description  of  experiments,  so  that  the  teaching  of  these 
subjects  may  be  to  a  considerable  extent  interwoven  with 
the  chemical  teaching. 

We  are  also  of  opinion  that  the  Board  may  do  great 
good  by  enabling  scholars  who  have  shown  special  aptitude 
for  the  study  of  elementary  science,  to  continue  such 
studies.  We  are,  however,  strongly  of  opinion  that  such  a 
selection  cannot  be  satisfactorily  made  by  any  ordinary 
svstem  of  examination,  but  could  be  made  by  the  head 
master  or  some  other  officer  of  the  school,  who  has 
personal  knowledge  of  the  work  which  has  been  done 
during  the  whole  of  the  scholar's  school  career.  We  are 
much  impressed  by  the  evils  arising  from  the  too  frequent 
examination  of  young  students. 

Passing  from  the  teaching  of  chemistry  simply  as  an 
element  of  education  to  the  teaching  of  it  with  the  special 
object  of  fitting  a  student  for  taking  an  important  position 
in  a  chemical  manufactory,  we  are  convinced  that  the 
course  of  study  must  extend  over  several  years  and  be  of 
university  standard  ;  that  the  chemist  in  a  manufactory, 
if  he  is  to  be  efficient  and  able  not  only  to  cope  with 
occasional  and  accidental  difficulties,  but  also  able  to 
improve  and  extend  the  manufacture,  must  be  a  man  who 
ha-  not  only  had  a  thorough  training  in  scientific  chemistry 
hut  has  also  had  experience  in  original  research.  Training 
of  thi-  character  should  be,. and  in  fact  is,  given  at  certain 
colleges  in  this  country,  and  should  be  attainable  by  those 
who  can  show  that  they  have  special  aptitude  and  inclin- 
ation for  this  kind  of  work.  We  desire  to  emphasize  most 
strongly  this  need  of  the  highest  chemical  instruction  for 
the  technological  chemist,  and  we  believe  that  the  employ- 
ment of  men  thus  educated  in  the  chemical  works  of  this 
country  would  prove  of  great  advantage,  not  only  to  the 
manufacturer,  but  also  to  the  country  in  general. 

If  the  conclusions  of  the  committee  are  in  any  way 
accepted  and  carried  out  within  the  jurisdiction  of  the 
Council,  there  is  little  doubt  that  nothing  short  of  a  revolu- 
tion will  he  effected,  and  that  science  will  at  last  become  of 
some  use  as  an  element  in  our  svstem  of  education.     The 


Technical  Education  Hoard  have  now  a  great  opportunity, 
but  no  light  task,  and  if  they  are  wise  their  first  step  will  be 
toappoint  an  educational  eouneiito  act  astheir  advisers  from 
among  those  who  are  acknowledged  leaders  in  saeh  work 
in  London.  Teachers  must  be  trained— for  there  are  very 
few  available  at  present ;  and  examinations  must,  as 
far  as  possible,  be  put^an  end  to.  It  is  too  terrible  that 
81 -6  per  cent. — so  the  report  informs  us — of  the  students 
attending  evening  classes  at  a  number  of  the  chief  poly- 
technics and  institutes  in  the  London  district  should  be 
preparing  for  the  examinations  of  the  Science  and  Art 
Department,  knowing  as  we  do  the  worthlessness  of  these 
as  tests  of  ability  to  do  anything  rational  or  useful.  It  is  to 
be  hoped  that  the  Board  will  take  action  to  encourage  the 
following  of  an  example  such  as  that  set  by  the  Fiusbnry 
Technical  College,  which  alone  of  all  the  institutions  where 
evening  classes  are  held  pays  no  heed  to'examinatious.  And, 
having  now  formally  entered  on  the  crusade  against  exam- 
inations, the  Board  are  bound  to  look  at  home  and  sec-  that 
those  they  impose  are  carried  out  as  efficiently  as  possible,, 
and  so  as  to  do  the  minimum  of  harm  ;  for  they  cannot 
do  good,  necessary  as  they  may  be. 

Among  the  recommendations  made  under  the  head  of 
instruction  of  university  standard  during  the  day,  there  is 
one  which  is  of  extreme  importance  at  the  present  juncture 
in  view  of  the  possible  establishment  of  a  teaching  university 
in  London — viz.,  the  following  : — We  cannot  refrain  from 
observing  that  the  higher  technical  instruction  in  chenvistry 
in  London  would  probably  be  rendered  more  efficient  and. 
accessible  if  the  work  of  the  several  institutions  in  this 
subject  were  better  co-ordinated. 

The  Board  are  to  be  highly  congratulated  on  the  states- 
manlike attitude  assumed  throughout  by  their  sub-committee, 
and  it  is  to  be  hoped  that  they  will  spare  no  effort  to  carry 
out  the  recommendations  of  the  report  which  they  have  >e. 
wisely  accepted. 


Crane  Report. 


OFFICIAL    SOT  ICE. 
Carbide  of  Calcium. 

In  consequence  of  the  growing  importance  of  carbide  of 
calcium  and  the  fact  that  the  mere  contact  of  moisture  witli 
this  material  causes  a  dangerous  evolution  of  the  highly 
inflammable  gas  known  as  acetylene,  the  Home  Secretary 
has  caused  inquiries  to  be  made  into  the  subject,  with  the 
result  that  an  Order  in  Council  has  to-day  been  made  under 
the  14th  section  of  the  Petroleum  Act,  1871,  bringing 
carbide  of  calcium  within  the  operation  of  that  Act. 

Accordingly,  from  the  date  on  which  such  Order  conies 
into  force,  viz..  1st  April  1897,  it  will  be  unlawful  to  keep 
carbide  of  calcium  except  in  virtue  of  a  license  to  be  obtained 
from  the  local  authority  under  the  Petroleum  Act. 

Any  local  authority  to  whom  application  may  be  made 
for  a  license  to  keep  carbide  of  calcium  can,  if  it  so  desires, 
obtain,  on  application  to  the  Home  Office,  a  memorandum 
showing  the  character  of  the  risks  to  be  guarded  against, 
and  containing  suggestions  as  to  the  nature  of  the  precau- 
tions likely  to  be  most  effectual  for  securing  safety. 

Whitehall, 

26th  February  1897. 

PROPOSED  LEGISLATION. 

Steam  Engines    \nd  Boilers  (  Persons  is  ChabgfO. 

A  Bill  to  grant  Certificates  tn  Persons  in  Charge  of 

Steam  Engines  and  Boilers. 

Be  it  enacted  by  the  Queen's  most  Excellent  Majesty,  by 

and   with  the  advice  and   consent  of  the  Lords    Spiritual 

and  Temporal,  and  Commons,  in  this  present  Parliament 

assembled,  and  by  the  authority  of  the  same,  as  follows :  — 

1.  This  Act  may  be  cited  as  the  Steam  Engines  and 
Boilers  Act,  1897. 

2.  This  Act  shall  come  into  operation  on  the  1st  day 
of  January  1898,  which  date  is  in  this  Act  referred  to  as 
the  commencement  of  this  Act. 

3.  In  this  Act — 

The  term  "  boiler "   mean-   any  closed  vessel   used  for 
generating  steam,  or  for  heating  water,  or  for  heating 
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other  liquids,  <>r  into  which  steam  is  admitted  I 

heating,  steaming',  boiling,  ■  •!  other  Bimilai  purposi  - 1 
'I'h.'  term  "  engine  "  means  an]  engine  used   in   the1 

produotii r  motive  power,  and  worked  b]  steam 

Prom  n  boiler ; 
'1'lu-  term  "  horse  puMi "  means  nominal  horse-pow  ir. 

4.  This  Act  does  not  apply  to  any  boiler  or  engine  use  1 
exclusively  for  domestic,  agricultural,  or  farming  purposes, 
nr  in  an]  boiler  or  engine  used  in  the  service  of  Her 
Majesty,  or  to  an]  boiler  or  engine  used  bj  a  railway  com- 
pany, or  to  any  boiler  or  engine  used  mi  board  a  steamship 
having  ;i  certificate  Prom  the  Board  ol  Trade,  oi  to  any 

Dr  steam  roller. 

5.  After  the  commencement  of  this  Act  it  shall  not  be 
lawful  for  anj  person  to  take  the  charge  or  control  of,  oi 
to  employ  another  person  to  take  tin  charge  or  control  of, 
any  boiler  or  engine  to  which  this   \<t  applies,  unless  the 

son  so  taking  charge  or  control  i-  qualified  as  required 
bj  this  A.  t. 

6.  The    qualifications    required    by    this    Act    are    as 

follows  :  — 

(i.)  A  person  taking  charge  or  control  of  any  boiler  or 
engine  to  which  this  Act  applies,  of  five  horse-power 
or  upwards,  or  of  any  engine  to  which  this  Art  applii  -. 
used  for  winding  workmen  or  minerals  up  or  down 
the  shaft  of  a  mine,  must  hold  a  tirst-class  Certificate 
or  a  special  certificate  of  service  under  this  Act. 

(ii.)  A  person  taking  charge  <  r  control  of  any  other 
boiler  or  engine  to  which  this  Act  applies  must  he  the 

holder  cither  of  such  a   certificate  as  aforesaid,  or   of  a 

second-class  certificate  under  this  Act. 
Provided  that  in  the  case  of  any  works  or  mine  where 
there  are  more  than  one  boiler  or  engine  to  which  this  Act 
applies,  it  shall  he  sufficient  if  they  are  under  the  constant 
supervision  of  one  person  possessing  tie1  qualification 
required  in  respect  of  them  bj  this  Art  ;  so,  however,  that 
no  one  person  shall  undertake  the  supervision  of  ti  greater 
unrulier  of  boilers  or  engines,  or  of  boilers  or  engines 
situate  at  a  greater  distance  Prom  one  another,  than  may 
be  prescribed  by  any  regulations  of  the  Hoard  of  Trade  for 
the  time  being  in  force,  and  the  Board  may  make-  such 
regulations  accordingly. 

7.  Any  person  who  takes  charge  or  control  (save  in  case 
of  a  sudden  emergency)  "fa  boiler  or  engine  to  which  this 
A.t  applies,  without  possessing  the  qualification  required 
by  this  Act.  shall  be  liable  to  a  tine  not  exceeding  for  the 
first  offence  40s.,  and  for  'he  second  or  any  subsequent 
offence  10/. 

Any  person  who  employs  another  person  to  take  chair.' 
or  control  (save  in  casr  of  a  sudden  emergency)  of  a 
boiler  or  engine  to  which  this  Act  applies,  without  possess- 
ing the  qualification  required  by  this  Act,  shall  he  liable  to 
a  fine  not  exceeding  for  the  first  offence  10/.,  and  for  the 
second  or  any  subsequent  offence  50/. 

\  person  who  has  passed  an  examination  held  under 
this  Act  shall  be  entitled  to  receive  a  first-class  certificate 
from  a  Secretary  of  State. 

A  person  who  within  three  months  before  or  after  the 
commencement  of  this  Act  produces  to  a  Secretary  of  State 
satisfactory  evidence  that  for  not  less  thau  12  month* 
before  the  commencement  of  this  Act  he  has  within  the 
previous  five  years  had  the  practical  charge  or  control  of 
a  boiler  or  engine  of  five  horse-power  or  upwards  -hall  1« 
entitled  to  receive  from  a  Secretary  of  State  a  special 
certificate  of  service,  which  for  the  purposes  of  this  Ac: 
shall  be  equivalent  to  a  first-class  certificate. 

A  person  who  produces  to  a  Secretary  of  State  testi- 
monials from  at  least  two  persons,  which  satisfy  the 
Secretary  of  State  that  he  is,  in  point  of  character,  know- 
.  physical  ability,  and  experience,  fit  to  receive  a 
second-class  certificate  under  this  Act.  shall,  on  so  satisfying 
the  Secretary  of  State,  be  entitled  to  receive  a  second-class 
certificate. 

ii.  An  applicant  for  a  certificate  under  tbis  Act  shall  pay 
to  a  Secretary  of  State  such  fee  as  may  be  from  time  to 
time  prescribed  by  a  Secretary  of  State,  not  exceeding,  in 
the  case  of  a  first-class  certificate,  the  sum  of  5s.,  and  in  the 
ease  of  any  other  certificate,  8s.  6d, 


Hi. — (1.)  All  certificates  -hall  be  mode  in  di  p 

part  to  be  delivered  to  the  p.  r- intitli  i  ti 

and  .nir  t.>  be  preserved. 

i  _'.  i  Such  last-mentioned  part  ol  the  ball  bi 

preserved,  and  a  record  of  certificates  ami  .,■   the  sus| 
ing,  cancelling,  or  altering  of  the  certific  i 
other  matter  affecting  them,  shall  he  kept  in  such  manner 

a-  a  Secretary  of  State  directs. 

(8.)   Any    such    certificate    and    any    i 
section  shall  be  admissible  in  evidence. 

11.  [f  the  holder  of  a  certificate  under  this  Act  pro 

the  satisfaction  of  a  Secretary  of  State  that   be  has,  wit 
fault    on    his    part,    lost  or  ben    deprived   of    a    oertil 

already  granted  to  him,  the  Secretary  of  State  shall,  ai 

am   other  rase    ma]  .  "n    pa]  ni.nl  of  BUCh  ffii 

is,   cause    a    ropy   "f  the  certifier 
record  kept   in   pursuance   of  this   Act  he  appi 
entitled,    to   be    certified    by   the    person  directed    to 
the  record,   and   to  be   delivered    to   him  :  and  a  copv    i   ir- 
porting   to    he   -o    certified   shall  have  all    fj 
original. 

IS.   If  an]  person — 

(a)  forges   or   fraudulently  alters,  or   assists  in   Pi 
or  fraudulently  altering,  or  proc   i 
fraudulently  altered,   any   certificate,     r  ai 
copy  of  any  such  certificate  :  or 
(6)  makes,  assi-ts  in  making,  or  procures  to  be  made, 
any  falsi'  representation  for  the  purpose  i  f  procuring, 
either  for  himself  or  for  any  other  person,  a  ce 

rate  ;    or 

(c)    fraudulently    use-    a     certificate    or    copy   of    a 
certificate  which  ha-  been  forged,  altered,  cane. 
or  suspended,  or  to  which  he  i-  not  entitled  ;  Or 
(</)  fraudulently  lends  his  certificate,  or  allows  it  to 
be  used  by  any  other  person  ; 
that  person  shall  in  respect  of  each   offence   be  guilty  of  a 
misdemeanor. 

13.  A  Secretary  of  State,   on   good  cause   shown, 
cancel  or  suspend  any  certificate  granted   under  this   A.  i, 
and  may  at  any  time,  on   appeal  being  made  to  him  bv  the 
person  whose  certificate  has  been  suspended,  and   on  pro- 
duction  of  evidence   in   support  of   his  appeal,  restore 
cancelled  or  suspended  certificate,  with  or  without 

nicnt  to  that  effect  appended  thereto. 

14.  A    first  or   second   class   certificate   granted    to    au 
engineer  under  the   Merchant  Shipping  Act,  1894,  shall  for 
the  purposes  of  this  Act   be   deemed  to  be  equivalent  I 
first-class  certificate  granted  under  this  Act. 

15.  In  the  year  commencing  with  the  1-t  day  of   Jan  tary 
1898,  and  in  every   succeeding  year,   a  Secretary  of  Si   ti 
shall  cause  to   be  held,  as  often  as  he  deems   neees- 
examinations  for  the  purpose  of  testing  the  qualifications  of 
candidates  for  first-class  certificates  under  this  A   t. 

The  Secretary  of  State  shall  have  the  entire  manager      • 
and  control  of  all  such  examinations,  and  -hall  have  p 
from  time  to  time  to  make  regulations  with  respect  to  all  or 
any  of  the  following  matters  ;  (that  is  to  say,) 

(«.)  With  respect  to  the  subjects  for  and  the  mode  of 
conducting  the  examination  of  candidate-  ;  and 

(6.)  With  respect  to   the   times  and  places   of  examina- 
tions, and  the  notices  of  examinations  ;  and 

(c.)   With  respeet  to  the  evidence  to  be  given  by  appli- 
cants  of  physical  ability,  experience,  and   char 
and 

(d.)  With    respeet  to   the  appointment   and   removal  of 
examiners,  and  with  respect  to  the  r  a   by 

fees  or  otherwise  of  the  examiner-  so  app       ted 

(e.)  With   respect   to  any  other  matter  or  thing  as  to 
which  a  Secretary  of  State  thinks  it  expedient  to  make 
regulations  for  the  purpose  of  carrying  this  sectiet 
execution. 

Any  regulation  made  under  the  authority  of  this  section 
may  be  altered  or  revoked  by  a  subsequent  regulation. 

16.  Any  offence  against  this  Act  may  be  prosecuted,  and 
any  fine  in  respect  thereof  may  be  recovered,  in  manner 
provided  by  the  Summary  Jurisdiction  Acts. 

17.  The  expenses  of  a  Secretary  of  State  in  carrying  out 
the  provisions  of  this  Act  shall  be  defrayed  out  of  m  ueys 
provided  by  Parliament. 
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EXTRACTS  FROM  DIPLOMATIC  AND 
CONSULAR  REPORTS. 

1'iiK  An. .hi  si,  11  u\  Sulphur  Compast. 
rdof  Trail,  J.,  Feb.,  206. 

A  despatch  from  Her  Majesty^  Ambassador  at  Madrid 
encloses  extracts  from  the  -  Italic."  which  states  that  the 
Anglo-Sicilian  Sulphur  Company  has  been  successful  in 
reviving  the  declining  sulphur  industry  of  Sicily. 

The  amount  of  sulphur  exported  during  the  months  of 
October  and  November  last  from  mines  which  have  given 
in  their  adhesion  to  the  Society  was  60,820,046  kilos. — or, 
with  the  other  mines,  a  total  of  77,318,795  kilos. 

The  movement  for  the  month  of  October  1896  was  43,000 
tons,  as  compared  with  23,300  tons  for  October  1895.  The 
demand  from  abroad,  especially  from  France  and  the 
United  States,  lias  been  rery  remarkable. 

GENERAL   TRADE  NOTES. 

Phosphates  is   hie  United  States. 

Eng.  and  Mining  ./..  Jan.  30,  1S97,  109. 

The  Southern  phosphate  miner-  did  not  have  a  prosperous 

vear  in  1896,  and  there  was  a  large  decrease  in  production. 

The  figures  as  collected  by  the  American  Fertiliser  show  a 

movement  for  the  year  as  follows,  in  tons :  — 


1S95. 

Total. 

1896. 

Foreign. 

Domestic. 

Total. 

South  Carolina.. 
>"0rth  Carolina  . 

515,734 

530,356 

15,329 

7,500 

82,260 

395,171 

192,800 
103,894 
42,911 

7.11- 

i7o,lli-fl 
499,065 
42.H11 

7. IIS 

Total  . . .       1.09S.519 


177,481 


347,023  S-24,454 


The  total  decrease  from  1S95  was  therefore  274,065  tons, 
or  25  per  cent.  The  South  Carolina  mines  showed  the 
greatest  decrease — about  46  per  cent. — the  reduction  in 
Florida  being  comparatively  slight.  The  new  mines  in 
Tennessee  did  not  add  anything  to  the  total  for  the  year, 
though  their  shipments  will  probably  be  felt  in  1897. 

A  good  reason  for  the  decrease  in  shipments  is  found  in 
tho  low  prices  obtained.  Phosphate  rock,  58  to  60  per 
cent.,  sold  in  Charleston  from  3-  25  do!s.  per  ton  down  to 
3dols.,  while  river  roek  sold  down  to2-85dols.,  the  closing 
prices  being  the  lowest  of  the  year.  The  foreign  demand 
continued  to  decrease,  owing  to  the  competition  of  the 
Algerian  phosphates  and  the  glowing  use  of  basic  slag  as  a 
source  of  phosphoric  acid:  while  there  was  hardly  any 
increase  in  the  domestic  demand,  to  make  up  for  the  dimi- 
nished exports.  At  the  prices  noted  there  can  be  very  little, 
if  any,  profit  in  mining  phosphate. 

Chromic  Ikon,  with  Beference  to  its  Occurrence 
in  Canada. 

IP.  Glcmi.    From  \'th  Annual  Report  of  the  United  States 
Geological  Survey,  1895-6. 

Chromite,  nominally  FeO.Cr2Os  with  67-89  per  cent. 
Cr  J  I  ,  usually  las  some  of  each  constituent  metal  replaced  by 
AU»3,  JIgO,  Cat  >.  and  SU  >,.  so  that  the  greater  proportion  of 
chrome  ore  in  the  market  contains  40 — 46  per  cent.  Cr;<  t. : 
the  richest  shipment  in  the  experience  of  the  author  having 
averaged  54  per  cent.  Cr.,<  I.,.  The  following  are  typical 
analyses  of  chrome  ore  in  buik  :  — 


— 

1. 

2. 

3. 

Per  Cent. 

7-iin 
39-15 
27-12 
16-11 

3-41 

5-22 
51-03 
13-06 

10-  32 
■".;i 
12-16 

Per  Cent. 
6-  it 
53-07 
15-27 
16-08 

1-20 

8-01 

MrO 

(   .'!(  1 

11,0  

t  '!'  these.  \o.  1  i>  regarded  as  a  very  poor  ore,  and  as 
containing  unusually  little  A1..03,  >'o.  2  is  a  rich,  and  Xo.  3, 
a  very  rich  ore.  The  Canadian  ores  are  hard  and  tough, 
with  abundance  of  stones  of  large  size,  which  bear  transport 
and  handling  well ;  so  that  in  this  respect  they  are  in 
marked  contrast  to  the  Asiatic  ores,  which  are  friable  and 
contain  many  small  lumps  and  crushed  material,  and 
especiallv  so  to  one  Turkish  ore,  that  is  yellowish-brown  in 
colour,  and  so  friable  that  it  is  generally  delivered  in  the 
form  of  fine  gravel  or  sand.  Chromite  occurs  in  serpentine, 
and  the  only  commercially  valuable  chrome  ore  known  to 
exist  in  Canada  is  found  in  the  great  serpentine  field  in  the 
Coleraine  district,  2,637  tons  of  the  ore  were  shipped  from 
the  township  of  Coleraine  in  1895,  of  which  2,342  tons 
were  consigned  to  the  United  States,  441  tons  to  Great 
Britain,  and  54  tons  to  Nova  Scotia.  Besides  the  above, 
1,200  tons  were  lying  at  the  mines  or  on  the  railway.  Most 
of  the  ore  shipped  was  of  the  highest  quality  and  was 
required  for  the  chemical  works  of  Baltimore  and  Phila- 
delphia. The  ore  employed  in  metallurgy  may  be  of  inferior 
grade,  and  most  of  the  ore  sent  to  England  was  of  the  third 
quality.— W.  G.  U. 

Iron  Ore  in  Germany,  Production:  or. 
J.  Soc.  of  Arts,  1897,  45,  157—158. 

The  total  output  of  iron-ore  in  the  German  Customs 
Union  in  1S94  was  12,392,065  tons,  of  this  Germany  pro- 
duced 8,433, 7S4  tons,  and  Luxembourg  3,958,281.  About 
the  same  amount  was  smelted,  for  imports  and  exports 
figure  nearly  alike — 2,000,000  tons.  From  Spain  came 
about  700,01)0  tons,  from  Sweden  nearly  600,000,  and  the 
rest  from  Algeria,  Elba,  and  Greece — all  through  the 
Dutch  ports,  while  about  130,000  tons  came  from  Holland 
and  Belgium. 

The  production  in  Upper  Silesia  has  fallen  in  two  years 
from  723,000  tons  to  618,000,  and  will  not  last  many  years, 
and  in  Saxony  and  Wiirtemberg  it  has  practically  ceased. 
In  Bavaria  and  Thuringia  a  few  mines  yield  about  220,000 
tons ;  in  Hanover  the  aggregate  output  is  about  1,000,000 
tons;  in  Westphalia  200,000  tons;  in  the  Siegerland 
1,500,000  tons  ;  and  in  the  Dill  and  Lahu  districts 
1,000,000  tons.  The  Lorraine  aud  Luxembourg  districts 
are  much  more  important.  In  Luxembourg  the  output  has 
risen  from  911,000  tous  in  1870  to  2,960,000  tons  in  1894, 
while  in  Lorraine  the  figures  are: — 1372,  677,000;  1880, 
996,000;  1S94,  3,922,000  tous.  The  Luxembourg  ore,  at 
the  present  rates  of  consumption,  will  last  135  years  for  the 
home  consumption  and  56  years  for  export,  while  the 
Lorraine  beds  are  estimated  to  last  S00  years. 

The  German  freights,  in  spite  of  competition  between 
rail  aud  water,  are  much  higher  than  those  uf  France  and 
Belgium  :  1-96  pfennige  per  tou  of  ore  per  kilo.,  against 
about  1-2  pfennige. — J.  T.  D. 

Siirit  for  Technical  Purposes,  Activitv 

of  the  German-  Distillers'  Association  for  the 

Promotion-  of  the  Employment  of. 

Velbriick.     Zeits.f.  Spiritusind.  1896,  19,  409—410. 

The  printing  of  a  statement  made  by  Posadowsky  in  the 
Beichstag  having  given  rise  to  some  misunderstanding  with 
regard  to  the  activity  of  the  German  Distiller-'  Association, 
the  writer  gives  the  following  particulars  : — The  Associa- 
tion has  actively  assisted  in  developing  the  employment  of 
spirit  for  technical  purposes,  the  amount  of  duty-free  spirit 
used  having  increased  from  3S  •  7  million  litres  in  1887-SS 
to  71 -9  millions  in  1894-95*  Application  was  made  to  the 
Secretary  of  the  Imperial  Treasury  for  funds  to  establish 
an  experimental  institution  for  investigation  in  the  following 
subjects: — (1)  Incandescent  spirit  lamp;  (2)  Apparatus 
for  heating  with  spirit;  (3)  Spirit  motors;  (4)  Manufac- 
ture of  alcohol  and  vinegar;  and  (5)  Alcoholic  prepara- 
tions, lacks,  and  varnishes.  The  cost  of  fitting  up  such  an 
establishment  was  estimated  at  15,000  marks,  and  the 
yearly  expenditure  at  14,000  marks.  The  amount  granted 
by  the  Secretary  of  the  Treasury  was  10,000  marks,  and 
with  the  help  of  this  sum  the  Association  (a)  published  n 
collective  account  of  all  the  technical  literature  hearing 
upon  the  incandescent  spirit  lamp,  (J>~)  offered  prizes  for 
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the  conatru  an  incandescent  spirit  lamp  with  an 

ijl„,n  wer  equal  to  thai  of  the  ordinary  petrol 

lampj      fwi    ti  lamps  were  tested,  and  the   best  of  these 
gave  the  following  results  :  — 


lm.'i  i- 
ndles. 


3 
per  !i 
in  Pfemiigc. 


Incand                    lamp  . 

120 

l-S 
VI 

Petroleum,  per 

■J  ni 
11" 

2-0 

petroleum  lamp  .... 

... 

0-8 

pric 
(about 


at  of  spirit  being  reduced  in  nun;  places  to  25  pfennige 
mahout  ■hi.')  or  less  per  litre.  The  employment  of  spirit  for 
heating  and  cooking  purposes  is  also  being  developed,  and 
the  engineer  of  the  Association  is  lik  iged  on  the 

motor  question.     An  experimental  station   for  the  alcohol 
and  vinegar  industry  was  to  be  opened  on  Jan.  !,  1897. 

—A.  K.  M. 

BOARV  OF  TRADE  RETURNS. 

-   knujt<  of  Imports. 


Month  ending  31st  January. 


Articles, 


1896. 


1867. 


£ 
1,681,443 

823,163 

S,l$!'.712 

£ 

i  flls  

572,947 
602376 

Haw  materials   toi    aon-textile  in- 

dusti 

;;',S51 

Total  value  of  all  imports  .... 

38,45 

89,975,668 

Summary,  of  Exports. 


Articles. 

Month  ending  31st  January. 

1896. 

1897. 

"Metals  (other  than  machinery) 

t  'hemicals  and  medicines 

£ 
23583  || 

£ 
233 

727,912 
2,516,77; 

21,146,491 

19.7112,:;:- 

Imports  of  Oils  For.  Month  ending  31st  January. 


Articles. 

Quantities. 

Values. 

1896. 

1897. 

1896. 

1897. 

1,696 
103,736 

I7,i7i;,i;.-) 

3. 438 

£ 
26.527          21.54U 
1,010          54,182 

£ 
29,669 
33339 
62353 

56,092 

38,146 

117,454 

Petroleum Gall. 

Train,  Afl Tuns 

Turpentine Cwt. 

Other  articles  ..  Value  £ 

13340,568 

2,489 

318 

40,114 

363.655 
69,6  Hi 
16,450 
79,086 

109,618 

Total  Talue  of  oils. . . 

602,376 

The  question  is  therefore  solved  for  the  weU-to-do  public. 
[  :  \--.  iiion  has  brought  about  a  reduction  in  the 
of  burning  spirit  by  getting  the   licence   removed,  the 


Import*  oi   Chemicals  tun  Dvestupps  ron  Month 

l  KDINQ    318T   .1  »m    kRV. 


Quantities. 

Vali. 

Articles. 

1896. 

is:.;. 

t 

£ 

8.977 
16,640 

17.201 

L»1 ; 

Bark  (tanners',  Ac.)    „ 

- 

28,192 

6377 

,. 

U6323 

97,674 

533 

227 

3,815 

Cutcfa  and  gambiei 

J,i;i5 

2357 

57,160 

Dyes:— 

., 

20,417 

11,735 

Anilm  and  other 

.. 

11320 

19,151 

11,438 

336,752 

211,495 

ol  potash  . 

19,564 

22360 

1.442 

2, 163 

10368 

26,254 

Other  articles..,  Value  t 

•• 

•• 

Total  value  of  ch 

•• 

sl.;.172 

572347 

Iuforts  of  Metals  for  Month   ending 

31-t  .1  vxi  \u\ . 


Articles. 

Quantities. 

Values. 

1896. 

1897. 

1896. 

1897. 

I     oii.'i-:— 

rulus „ 

(Inwrought „ 

Iron  :— 

Bolt,  bar.  Ac 

Steel,  unwromrht..      „ 
Lead,  pig  and  sheet     „ 

P3  nt.'S 

Quicksilver Lb. 

Tin Cwt. 

Other  articles  . .  .Value  £ 

l.to-J 
8,420 
1,805 

4,934 
1.136 
11.158 
54,487 

s/.uo 

t;7..v.2 

£               £ 
2.150          .-10,072          19.548 
264,206        148325 
5,148        206316       257,460 

463,810       331,353       316,821 

3,564!         41,189         27.057 

1,116           9,293         24,862 

14,051        121.986        161,254 

154)56         90,565         75,705 

18,275           1,113           1,945 

132.761         106.184 

16310        199,168        137,217 

i  880         92380 

160,991        188301 

Total  value  of  metals 

•• 

•• 

1.681,443 

1,678,012 

hiroRis   of    Raw   Material   for   Xox- Textile 
Industries  for  Month  ending  31st  January. 


Articles. 


Quantities. 


1896. 


1897. 


Values. 


1896. 


• 


Bark,  Peruvian  ..   Cwt. 

Bristles Lb. 

i  liouc Cwt. 

Gum:— 

Arabic „ 

Lac,  Ac „ 

Gutta-percha....        M 
H  ides,  raw : — 

Dry 

Wet • 

Ivory , 

Manure: — 

•  '•anno Tons 

Bones  

>"itrate  ofsoda 

Phosphate  of  lime       „ 

Vanillin Cwt. 

Linen  rags Tons 

Esparto 

Pulp  of  wood 

Rosin Cwt. 

Tallow  and  stearin      ,. 

Tar Barrels 

Wood:  — 

Hewn Loads 

Sa  \vn , 

Btaves 

Mahogany Tons 

Other  articles Value  £ 

Total  value 


3..'.^  i 
128 ;- 1 
38,904 

5,228  1 
14.971 
3,756 

■ 
53,199 

71)4 

B70 

10,713 

7,864 

21,634 

1,748 

14,481 

21,170 

211.820 

206994 

901 

126  17.'. 

147.747 

10490 

3.774 


1337 

44316 

1,410 

16327 

611 

34,614 

51,315 
811 

1..-.10  ' 

7316 

7,781 

'.o.'-i 

38.035 

250.780 

555 

147380 

7.'.C,1 


£ 

6,531 
52,090 
180311 

14.522 
77381 

31.413 

i 

" 
124,057 
40,062 


£ 

2.253 

45.S73 

561,839 

9.537 

90.7911 

■ 

75389 
34,464 


3,080 

lo,7.-,- 

43.737 

62.142 

:;2..;u 

71354 

17376 

«3.2*1 

179.6.V1 

50301 

65.097 

234301 

■       i 

892 

248371 

339332 

67478 

31,795 

899,428 


349.486 
59,444 


Besides  the  above, drugs  to  the  value  of  85,511'.  were  iaipcrlcJ   i  * 
against  60,454?.  in  January  1896, 
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Exports   >f  Metals  (other  than  Machinery-)  for 
Month  ending  31st  January. 


Quantities. 

Values. 

Art  idea. 

1S96. 

1897. 

1896. 

1S97. 

10,081 

- 
11360 

23,366 

227307 

3,807 

1*0355 

19,272 

9,909 

25,676 
20305 
10,011 

.. 
246,996 
.3,338 

6,869 

£ 
41,431 

92,131'. 
111,476 

51,021 

181,519 

117.096 

1,716.072 

+4,5ilS 

S0380 

57.224 
33,293 
12  347 
70.272 

£ 
12,664 

Copper  :— 

' „ 

Mixed  metal...       „ 
Iron  and  steel . . .    Tons 

66,248 
63,08!) 
25.31  4 
181326 

ll-V'3^ 
1304,496 

42,918 

Plated  wares  ...  Value  £ 
graph  wires.      „ 

29.738 
62,129 
•'  1.  tvs 

Zinc 

Other  articles  . .  ^  sine  £ 

11,363 

66,252 

2,558,831 

2335,069 

Exports  of  Drugs  and  Chemicals  for  Month 
ending  31  st  january. 


Articles. 

Quantities. 

Values. 

1896. 

1897. 

1S96. 

1S97. 

Alkali Cwt. 

Bleaching  materials    „ 
Chemical  manures    Tons 

Other  articles 

69,467 

116,479 
29,685 

327>'>| 
91.1113 
32,846 

£ 

111,193 
42,194 
2iil  ."25 
102,590 
304357 

£ 

S2.489 
30,565 
185,514 

83,648 
345,696 

■• 

• 

761.S59 

727,912 

Exports  of  Miscellaneous  Articles  fob  Month 
ending  31st  January. 


Articles, 

Quantities. 

Values. 

1896. 

1S97. 

1896. 

1897. 

Military  stores. .  Value  £ 

Products  of  coal  Value  £ 
Earthenware  ...       „ 

Plate Sq.Ft. 

Other  kinds , 

Leather:— 
L'nwrought 

Floorcloth    Sq.Tds. 

Painters'  materials  Val.  £ 

649,800 

2,539,900 

20,612 

158,613 

9.417 

66,809 

23,675 

10,880 

4,0«7 
2366300 

*' 

1,060300 

1,873,200 

27,645 

117,651 
6,723 
65,792 
18,087 

10,371 

4,451 
1,886,000 

73,170 

£ 
16,064 

158,692 
40,443 

116,711 
3S.67S 

177,790 

158,660 
12,798 

8,508 
20,630 
31,265 
19,247 

105,660 
2.~',Hj1 
78,755 
99,403 
132,390 
145,114 

£ 
23,273 

64,997 

26,622 

97,235 

44,485 

157,186 

111,483 

13,552 

9,391 
16,776 
30355 
14,092 

-    97,457 
28,816 
78,478 
80,550 
119,737 
119,224 
22306 
59,505 

63,762          70,005 

" 

2,516,777 

iflontlilp  patent  litu 

'  The  dates  given  are  the  dates  of  the  Official  Journals  in 
which  acceptances  of  the  Complete  Specifications  are  advertised. 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  oppcsitioD 
within  two  months  of  the  said  dates. 


I.— PLANT,  APPARATUS,  and  MACHTNERT. 
Applications. 

1459.  J.  Cleghoru  and  T.  Wilkinson.  Improvements  in 
apparatus  for  crushing  rock-salt,  coke,  or  other  substances. 
.Ian.  19. 

1494.  S.  Chatwood  and  S.  K.  Chat  wood.  Improvements 
in  apparatus  for  superheating  steam.     Jan.  19. 

158U.  J.  Thomas  and  L.  P.  Thomas.  Improvements 
relating  to  presses  suitable  for  the  treatment  of  oil-cake  and 
other  materials.     Complete  Specification.     Jan.  20. 

1663.  B.  Wright.  Improvements  in  apparatus  for  com- 
pressing air  and  other  gases.     Jan.  21. 

1S43.  A.  J.  Boult.— From  H.  II.  Dikema.  Improved 
method  of  mixing  or  separating  solid,  liquid,  or  gaseous 
bodies  in  solution  with  or  from  other  bodies,  and  apparatus 
therefor.     Complete  Specification.     Jan.  23. 

2618.  L.  Gunn.  An  improved  refrigerating  and  cooling 
appliance.     Feb.  1. 

2876.  J.  B.  Alliott.  Improved  method  and  apparatus 
for  evaporating  liquids  and  condensing.     Feb.  3. 

2877.  J.  B.  Alliott.  Improved  methods  of  and  appa- 
ratus for  cooling  and  evaporating.     Feb.  3. 

2900.  H.  Hirzel.  An  improved  column  for  condensing, 
absorbing,  heating,  distilling,  and  otherwise  treating  g;i«e- 
and  liquids.     Complete  Specification.     Feb.  3. 

2927.  E.  T.  Bousfield.  Improvements  in  apparatus  for 
heating  or  cooling  liquids.     Feb.  3. 

2931.  R.  G.  Brooke.  Improvements  in  apparatus  for 
purifying  fluids.     Feb.  3. 

3027.  Sir   C.    S.  Forbe 
densers.     Feb.  4. 

3219.  G.  Zschocke.  Improvements  in  hurdles  or  grids 
for  gas  purifiers  and  cooling,  drying,  and  graduating  appa- 
ratus.    Feb.  6. 

3328.  D.  Ha'.pin,  J.  B.  Alliott,  and  L.  Sterne.  Improve- 
ments in  cooling  liquids  and  apparatus  therefor.     Feb.  8. 

3432.  J.  B.  Alliott.  Improved  evaporating  process  and 
apparatus  applicable  for  concentrating,  cooling,  and  other 
purposes.     Feb.  9. 

3483.  J.  B.  Alliott.  Improved  methods  of  and  appa- 
ratus for  cooling  and  evaporating.     Feb.  9. 

3592.  J.  E.  Campbell.     .See  Class  VII. 


Bart.     Improvements  in    con- 


Completk  Specifications  Accepted.* 
1896, 

1300.     C.  Polony.     See  Class  II. 

2150.  B.  Cunliffe.  Apparatus  for  drying  brewers' refuse 
and  other  materials  or  substances  requiring  similar  treat- 
ment.    Feb.  3. 

3365.  II.  B.  McKenna.  Treatment  of  hydrocarbons  for 
the  production  of  crystalline  substances,  and  apparatus  for 
treating  and  manufacturing  same.    Feb.  17. 

4208.  W.  Griffiths  and  V.  C.  Bead.  Apparatus  for 
treating  feed  water  to  prevent  incrustation  in  boilers,  appli- 
cable for  treating  or  purifying  water  for  other  purposes. 
Feb.  17. 

5131.  S.  M.  Lillie.     Evaporating  apparatus.     Jan.  27. 

6210.  S.  T.  YVellinann  and  G.  H.  Wellmann.  Apparatus 
for  charging  metallurgical  and  other  furnaces.     Feb.  17. 

9127.  M.  Douane.  Apparatus  for  producing  cold  by 
means  of  volatile  liquids.     Feb.  17. 

15,488.  F.  H.  Haviland,  A.  Holloway,  J.  B.  Collier,  and 
W.  H.  Murcb.     New  or  improved  furnace.     Feb.  10. 
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.    J.  tod  Grubinski.     Apparatus  for  purifyii 
heating  feed  water  for  steam  generators,    Jan.  27. 

20,716.  A.  Mi'lli  i  ■,  Jim.    Drying  kilo  with  sinking 
Feb.  17. 

88,411.  S.   str.il.ci.     Apparatus   for  evaporating   water 
containing   salts   and   caloareoua   matter,  and    in    hi 
furnaces  tot  removing  the  incrustation  from  1 1  ■  ■ 
such  evaporating  apparatus.     Feb.  3. 

28,763.  J.  Y.  Johnson.  From  The  Electric  Rectifying 
and  Refining  Co.     See  Class  XVII. 

1897. 
858.  T.  B.  Lightfoot. — From  the  Gesellschaf I  fur  I 
Eismascbinen.     Apparatus  for  the  production  of  ice  and 
cooling  liquids  l>y   tbe  expansion  of  compressed  air. 
Feb.  17. 

II.— FUEL,  GAS,  and  LIGHT. 

Applications. 

1854.  K.  J.  Moss.  An  improved  apparatus  for  generating 
and  purifying  acetylene  gas.    Jan.  18. 

1370.  F.  G.  Bartlett    An  improvement  relating  to  incan- 
.tit  gas-lighling.     Jan  19. 

\V.  R.  Addicks.  Improvements  in  the  manufacture 
arbnretted  water-gas  and  in  apparatus  therefor.    Com- 
plete Specification.     Jan.  19. 

1440.  A.  J.  Bonlt. — From  H.  F.  Fuller.     Improvements 
in   or  relating  to  apparatus  for   tbe   generation    of 
Complete  Specification.    Jan.  19. 

1490,  G.  Baldwin.  Improvements  in  apparatus  for  tbe 
manufacture  of  acetylene  gas.     Jan.  19. 

1549.  A  Sterza.  Apparatusfor  preparing  ui  rendering 
acetylene  gases  fit  for  heating  purposes.  Complete  Specifi- 
cation.     Jan.  20. 

1653.  (i.  de  B.  de  Sales.  Process  for  tin-  agglomeration 
of  carbides.     Complete  Specification.    Jan.  21, 

1776.  ('.  Pond  and  It.  S,  Richards.  Improvements  in 
the  manufacture  of  calcium  carbide  and  apparatoa  therefor. 
Jan.  88. 

1777.  L.  Denayronze.  An  improvement  in  burners  for 
incandescent  gas  lights.     Jan.  22. 

17S1.  \V.  1'.  Thompson. — From  A.  Gobron.  Improved 
portable  apparatus  for  generating  and  burning  acetylene  gas. 
Jan.  22. 

1879.  A.  Trosier.  Apparatus  for  generating  acetylene 
gas  and  regulating  it-  production.     Jan.  23. 

1983.  S.  J.  von  Roinocki  ami  H.  Aschar.  Improvements 
in  incandescent  gas  burners.     Jan.  25. 

1929.  T. Thorp  and  T.  (i.  Marsh.  Improvements  in  and 
relating  to  apparatus  for  the  production  of  acetylene  from 
calcium  carbide.     Jan.  25. 

1935.  W.  H.  Chambers.  Improvements  in  the  manufac- 
ture of  coke.     Jan.  25. 

1952.  J.  (  .  Mewburn. — From  A.M.Scott.  Improvements 
in  apparatus  for  generating  gas  by  the  reaction  of  solid 
substances  «itli  water  or  other  liquid,  especially  applicable 
to  the  generation  of  acetylene  gas  by  contact  of  water  with 
metallic  carbides.     Jan.  25. 

2032.  T.  Lyons,  J.  Lyons,  and  J.  Pearson.  Improve- 
ments in  acetylene  gas  store  generators.     Jan.  2d. 

2050.  C.  Kaestner.  Burner  for  use  with  acetylene  gas. 
Jan.  26. 

2005.  A.  J.  Boult. — From  C.  Benoit  and  A.  Graviere. 
Improvements  in  or  relating  to  apparatus  for  the  production 
of  acetylene  gas.     Jan.  26. 

2071.  J.  Bowing.  Improvements  in  the  process  of  and 
apparatus  used  for  coking.     Jan.  26. 

2113.  J.  Spurge.  Improvements  in  gas-cleansing  ap- 
paratus.    Jan.  26. 

2129.  W.  L.  Wise.— From  A.  Piatti  and  Co.  Improve- 
ments in  the  manufacture  of  gas.     Jan.  26. 

2176.  YV.  J.  Engledue.  Improvements  in  or  relating  to 
the  generation  of  heat  from  fuel.     Jan.  27. 

2194.  P.  W.  von  Gchlen.  An  apparatus  for  producing 
and  using  an  incandescent  light  produced  from  benzene 
gas.     Complete  Specification.     Jan.  27. 


2260.  !'.  S.  Thorn  and  <  .  doddle.     A  new  and  im] 
acetylene  jel  for  optical  lantern  use.    Jan.  26 

2261.  !•'.  S.  Thorn  and  C.  Hoddle.     \  new  and  improvi  l 

receptacle  for  -at'ch   -toiing  calcium  Carbide.     Jan.  88, 
■22<\l.  F.S.  Thorn  and  I  .  Hoddle.     A  new  and  im; 

lantern-view  dissolver  for  acetylene  gas.     Jan.  28, 
2384,    ];.  !•'.  Carter,     [mproved  apparatus  for  the  i 

duction  and  storage  of  acetyl gas.    Complete  Specif! 

cation.     Jan.  2*. 

'■de  it.de  -.i,  apparatus  for  generating  and 
storing  acetylene.     Complete  Specification.     Jan.  28, 

2337.  <;.  W.  B.  Crees.  [mproved means  Tor  and  method 
of  producing  acetj  li  ne  gas.     Jon.  88. 

2428.  11.  K.  Bean  and  II.  Bingwood.  An  improved 
gl  im  latin  condenser  and  holder  for  acetylene  and  other 
pases.     Jan.  29. 

2511.  T.  Holmes,  (,.  S.  Holmes, and  It.  W.  Stewart,  An 
improved  process  for  the  production  of  inflammable  gas. 
Jan.  30. 

2551.  J.  Gilligan.  Improvements  in  mantles  for  incan. 
descent  Lighting.     Jan.  30. 

2554.  E.  (..  Villejcnii  and  11.  J.  J.  Frossaxd.  Apparatus 
for  the  automatic  generation  of  acetylene  gas.     Jan,  30. 

257  1.  J.  Akroyd  and  U.  Akroyd.  (Excelsior)  acetylene 
gas  generator.     Feb.  1. 

2738.  P.  B.  Watson.  Apparatus  for  producing  atmo- 
spheric gas  from  liquid  hydrocarbons.     Feb.  2. 

2756.  E.  A.  Java!  and  G.  Cargill.  Improvements  in 
apparatus  for  the  production  ofacetylene  gas.     i",b.  -j. 

2863.  W.  ( '.  Tyler.  Improvement  relating  to  apparatus 
for  the  production  of  oxygen  from  the  atmospheric  air. 
Feb.  3. 

2894.  H.  Maxim.    An  improved  method  of  and  appar; 
for    the    production  of    calcium  carbide,  applicable  also  to 
other  purposes.     Feb.  3. 

2945.  T.  Thorburn.  An  improved  generator  for  the 
manufacture  of  acetylene  gas.     Feb.  4. 

2976.  W.  H.  Dennis.  Acetylene  gas  lamps  and  gene- 
rators.    Complete  Specification.     Feb.  1. 

2981.  H.  Walker.  An  improved  process  and  apparatus 
for  the  production  and  purification  of  acetylene  gas 
Feb.  4. 

3013.  W.  P.  Thompson.— From  P.  P.  3.  Mace  ami 
L.  L.  H.  Gerard.  Improvements  in  apparatus  for  the 
production  of  acetylene  gas.     Feb.  4. 

302H.  W.  C.  Tyler.  Improvement  in  apparatus  for  the 
production  of  oxygen  from  the  atmospheric  air.     F'eb.  4. 

3060.  J.  B.  Fenby.  Improvements  in  apparatus  for 
producing  acetylene.     Feb.  5. 

3129.  A.  Freitag.  Improvements  relating  to  the  burning 
of  pulverulent  fuel  and  to  apparatus  therefor.     Feb.  5. 

3504.  J.Wilson.  Improvements  in  and  in  the  manufac- 
ture of  burners  for  incandescent  gas  lighting.     Feb.  10. 

3539.  A.  Rose.  Improvements  in  and  connected  with 
burners  for  incandescent  gaslights.     Feb.  10. 

3667.  H.  A.  Kent.  Inverted  regenerated  incandescent 
gas  burners  or  lights.     F'eb.  11. 

3823.  J.  P.  van  der  Ploeg.  Improvement  of  the  heating 
system  applicable  to  most  different  furnaces,  ovens,  kilns, 
and  other  producers  of  heat  by  combustion  of  anv  com- 
bustible.    Feb.  12. 

3891.  J.  W.  Leadbeater.  An  improved  mode  of  admixing 
and  preparing  petroleum  and  other  matter  in  compound 
form  with  a  view  to  its  final  use  as  a  combustible. 
Feb.  13. 

3892.  J.  W.  Leadbeater.  Improvements  in  the  nianu- 
factnre  of  briquettes  or  blocks  of  fuel  from  waste  products 
or  otherwise  enriched  by  petroleum  compounds.     Feb.  13. 

3898.  F.  Kichard.  Improvements  in  tbe  manufacture  of 
calcium  and  other  carbides.     Feb.  13. 

3975.  E.  L.  Browne.  An  acetylene  gas  generator. 
Feb.   13. 

3981.  A.  V.  Cristianiand  (I.  Scholzig.  Improvements  in 
and  connected  with  apparatus  for  generating,  purifying, 
cooling,  storing,  and  directly  supplying  acetylene  gas. 
Feb.  13. 
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Complete  Specification  Accepted. 
1895. 

34,088.  W.Synnock  and  G.  Gosling.  An  apparatus  for 
the  production  and  automatic  distribution  of  acetylene  gas. 
Jan.  87. 

1896. 

1300.  C.  Polony.  A  process  and  furnace  installation  for 
continuous  process  of  production  of  a  non-exploding  me- 
chanical  admixture  of  oxygen  and  hydrogen.     Jan.  27. 

(.">)>.  F.  J.  Stedman.  Apparatus  for  the  production  of 
oxygen  gas.     Jan.  27. 

5686.  S.  Hersey  and  Kirkham,  Hulett,  and  Chandler, 
Ltd.  Apparatus  for  washing,  scrubbing,  and  purifying  gas. 
Feb.  10. 

6857.  G.  Ililgensiock.     Coke  ovens.     Feb.  17. 

740:t.  L.  Denavrouze.  Incandescent  gas  lighting. 
Feb.  17. 

1  <j . 4 3 2 .  A.  Scbemidt.  Production  and  purification  of 
acetylene  gas,  ami  apparatus  therefor;  also  connected  with 
portable  lighting  apparatus  for  burning  such  sand.     Feb.  3. 

19,979.  A.  Rolf.     Incandescent  gas  lights.     Feb.  10. 

20,501.  H.  Hill.  Manufacture  of  thread  foundations  or 
caps  for  incandescent  mantles.      Feb.  17. 

i!">>87.  F.  J.  Collin.     Coke  furnaces.     Feb.  17. 

25,167.  B.  Puchmuller.  Process  for  the  manufacture  of 
fluid  for  impregnating-  bodies  or  suitable  fabrics,  threads, 
fibres,  or  the  like,  for  illuminating  or  lighting  purposes. 
Jan.  2  7. 

26,304.  R.  Van  de  Ghinste.  Incandescence  gas  lighting. 
Feb.  3. 

27,086.  S.  D.  Gillct,  G.  Forest,  and  J.  E.  O.  Iloeanrle. 
Burner  for  lighting  by  acetylene  or  other  gases  rich  in 
carbon.     Feb.  3. 

27,697.  H.  H.  Lake.— From  V.  Hanotier  and  G.  Hostelet. 
Acetylene  gas  generators.     Feb.  3. 

29,500.  E.  Quelle.  Apparatus  for  generating  acetylene 
gas.     Feb.  17. 

30,134.  J.Schumacher.  Apparatus  for  use  in  generating 
gas.     Feb.  17. 

m.— DESTRUCTIVE  DISTILLATION,  TAR 

PRODUCTS.  Etc. 

Applications. 

1934.  J.   E.   Whiting.     Improvements  in    the    processes 

for  vulcanisation  of  wood  and  other  organic   substances  or 

products.     Jan.  25. 

2515.  H.J.Dawes.  Improvements  relating  to  tin- dis- 
tillation and  breaking  up  of  liquid  hydrocarbons  and  similar 
substances.     Jan.  30. 

IV.— COLOURING  MATTERS  and  DYES. 
Applications. 

1 320.  < ).  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Bruning  Manufacture  of  alpha-naphthylamine 
in  an  easily  diazotisable  and  stable  form.     Jan.  18. 

1575.  II.  Baum.  Improvements  iu  the  manufacture  of 
colouring  matter  of  the  rhodamine  group.     Jan.  20. 

1592.  1 1.  Imr.iy. — From  The  Farbwerke  vormals  Meister, 
Lucius,  and  limning.  Manufacture  of  rhodamine  dialkyl- 
amides.     Jan.  20. 

1947.  C.  D.  Abel.  —  From  the  Actien  Gesellschaft  fur 
Anilin  Fabrication.     Manufacture  of  new  dyes.     Jan.  25. 

1962.  J.  Y.  Johnson.— From  The  Badische  Anilin  and 
i  Fabrik.  Improvements  in  the  manufacture  of  blue 
mordant-dyeing  colouring  matters.     Jan.  25. 

2655.  .1.  Y.  Johnson.— From  The  Badische  Anilin  and 
Soda  Fabrik.  Improvements  in  the  manufacture  of  colour- 
ing matters  of  the  rhedamine  series.     Feb.  1. 

2B7  1.  J.  Y.  Johnson.— From  The  Badische  Anilin  and 
S  da  Fabrik.  The  manufacture  and  production  of  new 
disazo  dyes  on  cotton.     Feb.  3. 

3152.  U.K.  Newton.— From  The  Farbenfabriken  vormals 

1  .   Bayer  and  Go.     The    manufacture    or    production    of 
colouring  matters.     Feb.  u. 


Complete  Specifications  Accepted. 
1890. 

5857.  H.H.Lake.  —  From  The  Farbwerk  Muhlheim. 
Manufacture  of  colouring  matters.     Feb.  17. 

7313.  C.  1).  Abel. — From  The  Actien  Gesellschaft  fur 
Anilin  Fabrikation.  Manufacture  of  new  raw  materials 
2nd  of  direct-dyeing  colouring  matters  derived  therefrom. 
.Ian.  27. 

28,810.  W.  E,  Heyes.— From  The  Chemical  Works, 
Sandoz.  Production  of  substantive  trisazo  colouring 
matters.     Jan.  27. 

3H.nl.-,.  \V.  F.  Heyes.— From  The  Chemical  Works, 
Sandoz.  Production  of  violet  and  blue  colouring  matters 
of  the  triphenylmethane  group.     Feb.  3. 

1897. 

304.  R.  W.  James.— From  W.  J.  Matheson  and  Co..  Ltd. 
Process  for  the  manufacture  of  aceto-derivatives  of  the 
simpler  aromatic  amines.     Feb.  17. 

V.— TEXTILES,  COTTON,  WOOL,  SILK,  Etc. 
Applications. 

2230.  W.L.Wise.  —  From  C.  A.  Kottgen.  Improve- 
ments in  the  process  for  weighting  silk  or  silk  waste. 
Jan.  27. 

2549.  S.  Shorter  and  S.  Stanbridge.  Improvements  in 
apparatus  for  the  extraction,  cleaning,  and  preparation  of 
vegetable  fibres.     Jan.  30. 

2730.  J.  Shearer.  Method  of  improving  the  colour  of 
raw  jute  fibre.     Feb.  2. 

2960.  C.  O'Brien  and  J.  Shearer.  Process  for  improving 
the  colour  of  raw  jute  fibre.     Feb.  4. 

3218.  A.  G.  Bonbon.  Improvements  in  mercerising  textile 
materials.     Feb.  6. 

3222.  J.  Millar.  Improvements  iu  textile  fabrics  or 
cloths.     Feb.  6. 

3646.  J.  Waugh. — From  The  New  Augonurger  Cotton 
Mill  Co.  Improvements  in  the  washing  and  boiling 
treatment  of  fabrics  and  materials  composed  of  vegetable 
fibres.     Feb.  11. 

3832.  R.  W.  Strehlenert.  Improvements  in  the  method 
of  spinning  artificial  silk,  and  apparatus  therefor.  Complete 
Specification.  Filed  Feb.  12.  Date  applied  for  Aug.  13, 
1890,  being  date  of  application  in  Sweden. 

Complete  Specification  Accepted. 

1897. 
198.  F.  Walton.     Apparatus   for  manufacturing  mosaic 
floorcloth.     Feb.  10. 

VI.— DYEING,  CALICO  PRINTING,  PAPER 

STAINING,  and  BLEACHING. 

Applications. 

1263.  E.  Biiins  and  I.  Binns.  Improvements  in 
appliances  to  be  employed  in  hank  dyeing  for  spotted  or 
random  yarns,     Jan.  18. 

1029.  T.  Ingham.  An  improved  dyeing  process.  Jan.  21. 

1744.  J.  II.  Widdicombe.  The  use  of  a  mixture  of 
gelatiu  and  proteid  with  a  colour  powder  for  transferring 
designs  to  cloth  and  other  materials.     Jan.  22. 

2149.  E.  Binns  and  I.  Binns.  Improvements  in  hank- 
dyeing  machines.     Jan.  27. 

2505.  J.  Sharp.  Improvements  in  dyeing  and  finishing 
fabrics.     Jan.  30. 

2620.  W.  Watson  and  F.  Bentz.  Improvements  in  ami 
connected  with  the  production  of  coloured  discharge  pat- 
terns on  indigo-dyed  cotton  fabrics  in  calico  printing. 
Feb.  1 . 

3256.  H.  W.  Kearns  and  J.  Barnes.  Improvements  in 
the  production  of  fast  black  upon  vegetable  fibre.     Feb.  8. 

VII.— ACIDS,  ALKALIS,  and  SALTS. 

Applications. 

1762.  G.  D.  Howard. — From H. Howard.  Improvements 
in  methods  of  and  apparatus  for  concentrating  sulphuric  acid 
or  the  like.     Jan.  22. 
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1949.  The  Aluminium  i  o.,  Ltd.,  and  \.  <i-  Haddock. 
Improvements  in  bleaching  componbds.    Jan.  23. 

9308,  G.  F.  Zncher.  Improved  process  for  producing 
oxalic  aoid.     i  'omplete  Specification,     .'in.  28. 

9654.  i  .  II.  Mehner.  An  improved  method  of  producing 
ammonia.     Feb.  1. 

3599.  J.  E.  t  nmpbell.  Improvements  in  apparatua  for 
the  concentration  or  rectification  of  Bulphuric  acid  oi  other 
acid-  or  liquor-.      Feb.  10. 

Q    <i.  M.   Hardingham. — From  T.  Huntington  and 
r   ll  '.  rli  in.     Set  '  lass  \  . 

Complktr  Specifications  Accepted. 

189i'.. 

1667.  T.  Fairley.  Manufacture  and  purification  of 
ammonium  nitrate  and  other  salts.    Jan.  '_'7. 

1668.  T.  Fairley.  Manufacture  of  ammonium  nitrate 
and  sodium  salts.     Jan.  27. 

2489.  W.  Gaxrbway.  Manufacture  of  sodium  and  potas- 
sium silicates,  and  of  nitric  an  1  sulphuric  acids.     .Ian.  '27. 

3662.  A.  I).  Delsemme.      A  new  or  improved  process  for 
the  purification  of   carbonic  acid  gas    passing  from   lime 
l  for  liquefaction.     Feb.  3. 
5011.  P.  Duggan,     Saturators  for  use  in  the  manufacture 
of  sulphate  of  ammonia.     Feb.  10. 

16.   D.  A.  Peniakoff.      Manufacture  of  alnminate  of 

barium  and  alnminate  of  strontium,  and  the  production  of 
alumina  sulphate  of  barium  and  of  strontium  and  other 
products  from  the  same.      Feb.  3. 

■     B.   I     I.    Thomson.     Process  and  apparatus  for  the 
manufacture  of  carbonic  arid  gas.     Feb.  :>. 

VIII.— GLASS,  POTTEBY,  and  ENAMELS. 
Applications. 

1  138.  A.  J.  Boult. — From  1'.  A.  J.Gasse,  Improvements 
in  or  relating  to  the  decoration  of  earthenware,  china,  glass, 
tiles,  bricks,  and  the  like.     Complete  Specification.     .Ian.  19. 

161  I.  I..  IT.  Pearce.  Improvements  in  the  manufacture 
of  glass  articles.     Jan.  21. 

1871.  A.  E.  Done -de.  Improved  method  and  means  for 
connecting  tubes  and  pipes  of  stoneware,  earthenware,  and 
glass.     Jan,  93, 

1995.  T.  Pfister  and  E.  Barthels. — From  A.  Navarein. 
Improvements  in  cloisonne  work.     Jan.  25. 

3876.  B.  W.  lirock.  New  or  improved  process  for 
transferring  printed  matter  from  paper  to  glass,  earthenware. 
ami  other  enamelled  surfaces.  Complete  Specification. 
Feb  9. 

Complete  Specifications  Accepted. 

1896. 

4189.  F.  Albrecht.  Oven  for  burning  or  fusing  lettering, 
designs,  colours,  aud  the  like  into  or  upon  articles  of 
glass,  earthenware,  aud  other  glazed  or  enamelled  goods. 
Feb.  3. 

4943.  F.  Uadcliffe.  Furnaces  suitable  for  use  in  the 
manufacture  of  glass.     Feb.  17. 

.5772.  T..  A.  Garchey,  Manufacture  of  ceramic  stone  and 
objects  by  devitrification  of  glass.     F'eb.  3. 

29,589.  F.  Joynson,  W.  Harrison,  and  G.  T.  Joynson. 
Machine  for  the  manufacture  of  glass  battles,  jars,  and  the 
like.     Feb.  17. 

IX.— BUILDING  MATERIALS,  CLAYS,  MORTARS, 

and  CEMENTS. 

Applications. 

1795.  La  Societe  Metallurgique  de  ( 'hampigueulles  et 
Neuves-Maisons.  The  manufacture  of  an  improved  cement. 
Filed  Jan.  22.  Date  applied  for  July  11,  1896,  being  date 
of  application  in  France. 

1881.  La  Societe  Metallurgique  de  (  hampigueulles  et 
Neuves-Maisons.  Improvements  in  the  manufacture  of 
cement.  Filed  Jan.  23.  Date  applied  for  July  29,  1896, 
being  date  of  application  in  France. 

2085.  C.  A.  Allison.— From  F.  P.  Stone.  Improvements 
in  process  of  solidifying  wood.  Complete  Specification. 
Jan.  26. 


2195.  A.  Snart   and  G.    IV.    Robert  son.     Improvem 
in  apparatus  employed  in  the  manufacturi  ,.i   p  tving  bricks 
or  tiles.     Jan.  '^7. 

2402.  W.  D.  Cliff.  Improvements  in  glazed  bricks  and 
manufacture  of  the  same.    I    implefa  Spi  nfi  atioi 

2791.  V  v.  Winger.     Improved  method  of  manufacturing 

stoneware  and  the  like.     Feb.  2. 

8280.    H.    Muller   and    A.    li.    Hunter.      Hen    cement. 

Feb.  6. 

3345.  C.  Lucke.  Improvement-  in  presses  for  forming 
artificial  -t -.  -lib-,  tiles,  and  the  like.     Complete  Spi 

cation.       Fell.  8. 

71.    A.  II.   van    del     Vygh,  II.    van    der   Vygh,   and    (i. 

van  der  Vygh.     Improvements  in  tin-  construction  of  fire- 
proof buildings.     <  omplete  Specification.     Feb.  10. 

Complete  Specifications  Accepted. 
1890. 

•3232.  .1.  T.  Hanson.  A  new  method  of  constructing 
fire-proof  tloors,  Hats,  partitions,  and  walls.      Feb.  10. 

3972.  S,.  NefTgen.  Manufacture  of  artificial  stone. 
Jan.  27. 

7866.  J.  Hamblet  and  I.  Parkes.  Apparatus  fur  ose  in 
manufacture  of  coping  brick-,  terracotta  building  blocks, 
and  the  like.      Feb.  17. 

18,714.  J.  Junbluth.  Artificial  stone  for  street  pave- 
ments, pathways,  and  like  purposes,  and  method  of  pro- 
ducing same.     Fib.  3. 

X.— MF.TALLURGY,  MINING,  Etc. 
Applications. 

1508.  K.  Hodgson.  Improvements  in  apparatus  for 
extracting  ^nld  from  ores.     Jan.  19. 

1515.  C.  I.  Thorn.  Sheet  iron  and  steel  castings  close 
annealing  heating  furnace.     Jan.  20. 

1593.  B.  Becker.  Improvements  in  the  treatment  of 
gold  and  silver  ores.     Jan.  20. 

1778.  ('.  Wiehmaun.  Improvements  in  extracting  gold 
from  ores.     Jan.  22. 

2166.  L.  Vardley  atd  G.  Yardley.  A  new  or  improved 
method  of  enamelling  aluminium  articles.     Jan.  27. 

22H1.  H.  E.  Fry  and  R.  H.  Everitt.  Improvements  in 
the  extraction  of  lead  with  silver,  gold,  and  other  metals 
from  ores.     Jan.  27. 

2226.  T.  Doherty  and  P.  I).  Crerar.  Improvements  in 
or  relating  to  the  process  of  melting  iron.     Jan.  27. 

2256.  S.  J.  Robinson  and  S.  l'ope.  Improvements  in 
the  construction  of  gas-heated  steel  -  melting  furnaces. 
Jan.  28. 

2850.  H.  Wolff.  Method  for  the  preparation  of  zinc 
amalgam  containing  aluminium  or  magnesium.     Jan.  28. 

2922  A.  Gutensoho.  A  new  or  improved  process  for 
recovering  precious  metals  from  metalliferous  ore  or  sand. 
Feb.  3. 

3037.  K.  A.  May  and  F.  Kldridge.  An  improved  pro- 
cess for  the  extraction  of  gold  and  silver  from  their  ores. 
Feb.  4. 

3303.  F.  W.  Streatfeild.  Improvements  in  extracting 
metals  from  their  ores  or  in  obtaining  solutions  of  same. 
Feb.  8. 

3609.  J.  Robson  and  C  A.  Joel.  A  new  aud  improved 
aluminium  alloy.     Feb.  10. 

3795.  G.  G.  M.  Hardiogham. — From  T.  Huntington  aud 
F.  Hebcrlein.  Improvements  in  the  treatment  of  sulphide 
ores  of  lead  preparatory  to  smelting  the  same,  and  inci- 
dentally in  obtaining  sulphurous  acid.  Complete  Specifica- 
tion.    Feb.  12. 

3926.  II.  Niewerth.  Improvements  in  the  manufacture 
of  iron  and  steel.     Feb.  13. 

3932.  M.  Hinzelmann.  An  improved  process  for  apply- 
ing leaf  metal.     Complete  Specification.     Feb.  13 
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Complete  Specifications  Accepted. 
1896. 
.  J.  P.  Wallace  and  J.  Castell-Evans.     Obtaining 

metals  from  refractory  ores.     Feb.  10. 

3086.  J.  I!.  Torres.  Extraction  of  gold,  silver,  and  other 
metals  from  ores  and  the  like      Feb.  17. 

4  122.  The  Exploring  and  Gold  Mining  Association,  Ltd. 

From  S.  II.   Fmmens.     A   process  for  recovery  of  zinc 

from  blende  ores.     Jan.  27. 

4667.  F.  F.  Raraes  and  F.  Campbell.  Soldering  of 
aluminium  or  metals  alloyed  with  aluminium.     Feb.  17. 

6573.  .1.  Imray.  From  M.  A.J.  Roux.  Apparatus  for 
separating  volatile  metals  from  their  alloys.     Feb.  17. 

7615.  B.  Farley  and  E.  Tonks.  Manufacture  of  steel 
and  iron  sheets.     Jan.  27. 

IS. 41 7.  C.  Fhillips.  Dry  process  or  method  of  ore- 
dressing     and    ;:old-separating,    and    apparatus    therefor. 

W.  Petersson.  Process  of  manufacturing 
briquettes  of  iron  ore  or  other  iron  compounds  and 
briquettes  thus  made.     Jan.  27. 

25.133.  A.  Macdonald.     See  (  las-  XIII. 

26,066.  D.  White  and  T.  M.  Simpson.  Method  and 
apparatus  for  extracting  precious  metals  from  slimes  or 
other  finely- divided  material  containing  the  same.     Feb.  10. 

XL— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 

Applications. 
25,360a.  F.  II.  Snyder.  Improvements  relating  to  the 
coating  or  covering  of  metals  and  other  substances  with 
metals^and  other  materials  by  the  aid  of  the  electric  arc. 
Complete  Specification.  Filed  Feb  5.  Date  claimed 
Nov.  11,  1896. 

1279.  W.  Rowbotham  and  C.  Levetus.  Improvements 
in  and  relating  to  accumulators  or  storage  batteries. 
Jan.  18. 

1369.  W.  Rowbotham.  Improvements  in  and  relating 
to  accumulators  or  storage  batteries.     Jan.  19. 

1430.  E.  .T.  Wade.  Improvements  in  and  connected 
with  electrical  storage  batteries.     Jan.  19. 

1535.  A..  James.  Improvements  in  ihe  electric  precipita- 
tion of  gold  and  silver  from  their  cyanide  solutions.  Com- 
plete Specification.     Jan.  20. 

I.-7-2.  H.  Leitner.  Improvements  in  electrolytes  for  the 
deposition  of  zinc  and  for  use  in  secondary  batteries. 
Jan.  20. 

1595.  T.Hamilton.  Improvements  in  electrical  accumu- 
lators.    Jan.  20. 

1027.  A.E.Cook.  Certain  improvements  in  apparatus 
for  the  electro-deposition  of  metals.     Jan.  21. 

1657.  G.  A.  Webb  and  W.  A.  Thorns.  Improvement  in 
the  electro-deposition  of  metals  and  alloys.  Complete 
Specification.     Jan.  21. 

1711.  W  Rowbotham.  Improvements  in  and  relating  to 
accumulator-  or  storage  batteries.     Jan.  22. 

2207.  J.  Greenwood.  Improvements  in  and  relating  to 
the  decomposition  of  alkaline  salts  by  electrolysis,  and  in 
apparatus  therefor.  •  Jan.  27 

2253.  A.  E.  Porte  and  J.  R.  Sykes.  Improvements  in 
electrical  accumulators.     Jan.  28. 

j-.'7'J.  .1.  L.  Dobell.  Improvements  in  or  connected  with 
electric  batteries.    .Tan.  28. 

M.  Engl.     Improvements  in  insulating  frames  for 
electro  a.  28. 

W.   Rowbotham.     Improvements  in  and  relating 
to  primary  batteries.     Jan.  29. 

2412.  11.  J.  Sheldon.  An  improved  method  of  depositing 
aluminium  by  electricity.     Jan.  29. 

2418.  E.  W.  l'.onson.  An  improved  form  of  electrode 
for  galvanic  or  secondary  batteries.    Jan.  29. 

2447.  P.  W.  Xorthey  and  The  Epstein  Electric  Ac- 
cumulator Co.,  Ltd.  Improvements  ia  and  relating  to 
accumulators  or  storage  batteries.     Jan.  29. 


1572.  C.  R.  G.  Smythe  and  M.  Crawford.  Improve- 
ments in  and  connected  with  electric  accumulator  and 
battery  plates.     Feb  1. 

2709.  W.  E.  Heys. — From  ¥..  Dumoulin.  Improvements 
in  and  relating  to  the  electro-deposition  of  copper  and  other 
metals.     Feb.  2. 

2710.  W.  E.  Heys. — From  E.  Dumoulin.  Improvements 
in  the  method  of  and  apparatus  for  the  electro-deposition  of 
copper  and  other  metals  on  rotary  mandrels.     Feb.  2. 

2711.  W.  E.  Heys. — From  E.  Dumoulin.  Improvements 
in  and  connected  with  apparatus  employed  in  the  electro- 
deposition  of  copper  and  other  metals.     Feb'.  2. 

2712.  W.  E.  Heys. — From  E.  Dumoulin.  Improvements 
in  and  connected  with  apparatus  for  the  electro -deposition 
of  copper  and  other  metals.     Feb.  2. 

2789.  H.  S.  Lloyd.  Improvements  in  storage  batteries. 
Complete  Specification.     Feb.  2. 

2790.  L.  Bresson  and  P.  Pacotte.  Improvements  in 
electric  furnaces  for  use  in  the  manufacture  of  calcium 
carbide,  Applicable  also  for  obtaining  metals  from  their  salts. 
Filed  F"eb.  2.  Date  applied  for  Sept.  15,  1896,  being  date 
of  application  in  Fiance. 

2796.  P.  C.  A.  Laglenne.  Improvements. in  electric 
batteries.     F"eb.  2. 

3053.  E.  S.  New.  Improved  separator  for  the  plates  of 
secondary  batteries.     Feb.  5. 

3113.  R.  R. von  Perks  and  J.  Benger.  Improvement  in 
electrical  accumulators.     Feb.  5. 

3235.  I.  A.  Timmis.  Improvements  in  secondary 
batteries.     Feb.  6. 

3346.  C.  Payeu.  Improvements  in  secondary  batteries. 
Feb.  8. 

3488.  E.  Schattner.  Improvements  in  secondary 
batteries.     Feb.  10. 

3526.  J.  E.  Hartley. — From  F.  W.  Zingsem.  Improve- 
ments in  apparatus  for  the  electro-deposition  of  metals. 
Feb.  10. 

3831.  A.  R.  Adams.  Improvements  in  or  relating  to 
electric  batteries.     Feb.  12. 

Complkte  Specifications  Accepted. 

1896. 

4937.  E.  Clark,  W.  Clark,  and  F.  King.  Plates,  grid-, 
or  supports  for  the  elements  of  secondary  batteries. 
Jan.  27. 

5673.  A.  S.  Elmore. — From  J.  O.  S.  Elmore.  Apparatus 
for  refining  metals  by  electrolysis.     Feb.  1 7. 

7259.  W.  P.  Thompson. — From  J.  Julien.  Construction 
of  soluble  metal  electrodes  for  accumulators.     Jan.  27. 

12,149.  T.  J.  Holland.     Electrolytic  apparatus.     Jan.  27. 

23,663.  P.  Garuti  and  R.  Pompili.  New  and  useful 
improvements  in  the  apparatus  for  the  production  of  oxygen 
and  hydrogen  by  electrolysis.     (System  Garuti.)     Feb.  17. 

25,799.  F.  W.  Schneider.  Construction  of  electrodes  for 
accumulators.     Feb.  3. 

25,804.  Dieffenbach.  Electrolytic  production  of-  zinc 
and  alkalis.     Feb.  17. 

29,307.  A.  Heil.  Peroxide  of  manganese  and  carbon 
electrodes,  and  method  of  producing  the  same.     Feb.  10. 

29  907.  C.  Brault.  Manufacture  and  production  of 
elements  or  plates  for  electrical  storage  batteries.     Feb.  1  7. 

XII.— FATS,  OILS,  and  SOAP. 
Applications. 

1305.  T.  ( '.  Bryan  and  B.  J.  Sharpe.  Washing  solution. 
Jan.  18. 

1355.  E.  A.  Ruch.  Improved  method  of  concentrating 
glycerin.  Complete  Specification.  Filed  Jan.  18.  Date 
applied  for  July  18,  1896,  being  date  of  application  in 
France. 

1448.  G.  Varlev  and  A.  Jervis.  Improvements  in  means 
for  deodorising  petroleum  and  like  oils.     Jan.  19. 
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i  .1.1  .  r.  Mailer,  Process  and  manufacture  of  a 
cleaning  and  caustic  agent.  Complete  Specification. 
Jan.  SO, 

i  .1  T winch.  An  unproved  process  for  the  refining 
of  linseed  oil  and  the  manufacture  thereof.    Jan.  28. 

2668.  W.E.Pearson,  [mprovements  in  and  connected 
with  the  production  or  prepared  tar.  mineral,  and  other  oils 
for  pharmaceutical,  veterinary .  technical,  and  other  purposes. 
Feb.  I. 

■1207.  E.  J.  Ellis.  Improvements  in  or  relating  to  soap 
or  detergents.     Feb.  6. 

3700.  J.  David,  [mprovements  in  the  treatment  of  oleic 
acid.     Feb.  1 1. 

3702.  F.  .1.  Billingham.  An  iniprovemenl  in  the  manu- 
facture of  soap.     Fen.  LI. 

Couplets  Specifications  Accepted. 
1896. 

799.  II.  Hinterberger.  Apparatus  for  separating  oil  and 
:iir  from  water  ami  recovering  the  oil.     Feb.  17. 

2511.  . I.  Jack  and  M.  Blake.  Extracting  and  recover- 
ing oil  from  fish,  fish  refuse,  or  other  oil-producing  animal 
or  vegetable  matters.     Jan.  27. 

7379.  W.  B.  Harrison  and  E.  Stephenson.  Method  and 
apparatus  for  extracting  oil  from  seeds  or  other  oleaginous 
substances.    Feb.  10. 

25,472.  J.  Davidson.  Manufacture  of  fattj  matter  from 
certain  animal  tissues.    Jan.  '-'7. 

XIII.— PAINTS,  PIGMENTS,    VARNISHES, 
BESINS,  INDIA-RUBBER,  Etc. 
Applications. 

210S.  G.  L.  Bnrnham.  An  improved  paint  for  ships' 
bottoms.     Complete  Specification.     Jan.  26. 

7.  A.  J.  Poult. — From  F.  Fritsche  and  Co.  Im- 
provements in  preservative  paints,  pigments,  and  the  like. 
Feb.  l . 

31  ltj.  J.  de  F.  Maunder.  Improvements  in  the  manu- 
facture of  zinc  oxide.     Feb.  .">. 

•I."i7t'i.  J.  C.  Mewburn. — From  J.  C.  Taylor.  Improve- 
ments in  the  manufacture  of  anti-fouling  compositions  or 
paints.      Feb.  10. 

25,188.  A.  Macdonald.  Manufacture  of  white  lead 
pigment  and  in  the  separation  of  metallic  lead  from  lead 
sulphide.     Feb.  10. 

XIV.— TANNING,  LEATHER,  GLUE,  and  SIZE. 
Applications. 

1442.  W*.  J.  J.  Hawkins.  Improvements  in  printers' 
roller  composition  or  the  like.      Jan.  19. 

1587.  T.  D.  Bowman  and  J.  Bowden.  Improved  manu- 
facture of  imitation  leather.     Jan.  20. 

2746.  A.  J.  Boult. — From  ( '.  M.  Higgins.  Improvements 
in  or  relating  to  adhesive  compounds.  Complete  Specifi- 
cation.    Feb.  2. 

:;o7.'!.  J.  IIow.l.ii. — From  J.  Tyeiak.  Improvements  in 
glue  compounds  aud  in  applying  the  same  to  barrels  and  the 
like.    Complete  Specification.    Feb.  5. 

3180.  S.  Millar  and  C.  E.  Millar.  Improvements  in 
treating  hides  and  skins.     Feb.  6. 

Complete  Specifications  Accepted. 
1896. 
3901.  F.   11.(1.  Hawts.     Treatment  of  leathers  for  their 
better  preservation  and  surface  preparation.     Feb.  3. 
J )  4199.    J.    Hall.      Apparatus    for    treating    skins,    hide, 
leather,  and  like  substances.     Feb.  17. 

10,263.  A.  Levinstein.     Tanning.     Fell.  17. 

10,390.  A.Levinstein.     Tanning  apparatus.     Feb.  17. 

XV.— AGRICULTURE  and   MANURES,  Etc. 

Complete  Specifications  Accepted. 

1896. 

2678.  J.  G.  Wiborgh.     Treatment  of  apatite  aud  other 

mineral  phosphates,  and  manufacture  therefrom  of  products 

suitable  lor  fertilising  purposes.     Feb.  10. 


21,771',.  0.  Heymann  and  A.  Nitseh.  I' ess  and  ap- 
paratus for  the  drying  and  disintegration  of  superpbo  phati  - 
Feb.  8. 

XVI.— SUGARS,  STARCHES,   GUMS,  Etc. 
Applioatiohs. 
1388.  A.  Verley.     Improvements  in  the  manufacture  ol 
sugar.     Jan.  18. 

1488.  T.  K.  Forman.  [mproveme'nte  in  the  manufacture  of 
extracts  and  preparations  to  be  used  in  the  conversion  of 
Btarch,  gluten,  and  for  other  purposes.    Feb.  9. 

.'1472.  F.   I..   Calmant.     An    improved    | ss    for   the 

purification  of  alcohol  in  general  and  of  raw  beetroot  sugar 
and  residue  by  means  of  carbonic  acid  and  v<  irbon. 

Feb.  9. 
8900.     A.  Weickmann.     See  Class  XVH. 

Complete  Specifications  Accepted. 
1896. 
8613.      E.     Shaw.        lloilin?     -agar    and     other     s\rups. 
Feb.  17. 

28,188.  L  J.  Boult.— From  L.  Janssens  and  Co.  Pro- 
duction of  sugar.     Feb.  10. 

XVII.— BREWING,  WINES,  SPI1UTS,  Etc. 
Applications. 

1495.  A.  Kinder.  Improvements  in  or  relating  to  malt 
kilns.     Complete  Specification.     Jan.  19. 

2287.  E.  E.  M.  Payne,  X  O.  Kent,  and  E.  E.  Pullman. 
Improvements  in  compositions  or  mixtures  to  be  used  for 
the  preservation  of  malt  liquors  such  as  ale,  beer,  stout, 
poiter,  and  other  like  saccharine  Liquids,  and  in  the  methods 
of  using  aud  applying  such  compositions  or  mixture-. 
Jan.  28. 

2434.  J.  Sinclair.  Improved  valve  fittings  for  use  in 
fermenting  vats  or  "  stone  squares."     Jan.  29. 

2553.  J.  It.  Dewar.  A  new  or  improved  method  of 
treating  beer,  ale,  stout,  and  other  fermentable  liquors  for 
bottling.     Jan.  30. 

2872.  B.  Tabrum.  Improvements  in  the  process  of 
preserving  hops.     Feb.  3. 

3472.  F.  L.  Calment.     See  Class  XVI. 

3900.  A.  Weickmann.  A  process  for  utilising  the  solid 
refuse  of  breweries,  distilleries,  starch,  sugar,  poudrette 
factorie-,  and  the  like.     Feb.  13. 

Complete  Specifications  Accepted. 
1896. 
2150.  R.  Cnnliffe.     See  Class  I. 

21,022.  A.  E.  Feroe.  Process  and  apparatus  for  treating 
malt  liquors.     Feb.  10. 

22,403.  <  .  H.  Mi  Einn. — From  J.  T.  Bennett.  Apparatus 
aud  process  for  removing  saccharine  and  other  impurities 
from  wine  and  spirits.     Feb.  17. 

2^.76:t.  J.Y.  Johnson.— From  The  Electric  Rectifying  and 
Refining  Co.  Apparatus  for  purifying  and  decolorising 
saccharine  solutions  and  other  liquids.     Feb.  17. 


XVIII. 


-FOODS,  SANITATION,  Etc.,  and 
DISINFECTANT^. 


Applications. 
A. — Foods. 

2670.  J.  L.  W.  Thudiehum.  New  and  improved  modes  of 
producing  and  treating  extracts  of  flesh  or  meat  and  of 
other  parts  of  animal  bodies.     Feb.  2. 

3810.  H.  Schowell.  Improvements  in  or  relating  to  the 
preparation  of  lupines  for  yeast  manufacture,  cattle  food, 
and  similar  purposes.     Feb.  12. 

3830.  B.  Iribarnegaray.  An  improved  process  for  use 
in  preserving  butter  and  other  foodstuffs.  Complete 
Specification.     Feb.  12. 

B. — Sanitation. 

1437.  W.  J.  Engledue.  Improvements  in  the  treatment 
of  sewage.     Jan.  19. 

1722.  P.  1!.  Candy.  Improvements  in  apparatus  for  use 
in  the  purification  of  sewage  and  polluted  waters.     Jan.  22. 
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9928.  F.  W.  Strong.  Improvements  in  tank*  and  appa- 
ratus for  use  in  connection  with  flie  same  for  the  purification 
and  treatment  of  sewage  ami  impure  waters.     Jan.  27. 

2757.  E.  S.  Beaven.  Improvements  in  proee-ses  for  the 
treatment  of  sewage.     Feb.  2. 

C. — Disinfectants. 
,~~l.  I.   U'erli.r.     Improved   antiseptic   or   disinfectant 
preparation.     Feb.  2. 

Complete  Specifications  Accepted. 
A.— Foods. 
1896. 
5749.  D.  Finkler.     Preparation   and  extraction  of   albu- 
minous  substances  from  animal  or  vegetable  mixtures  and 
products.     Feb.  17. 

G4'.'6.  W.  Xageli.  Process  for  sterilising  and  preserving 
food  products  and  beverages.     Feb.  17. 

25,204.   H.    1>.    Perky.     Machines    for   the  reduction  of 
-  and  other  products  to  useful,  artistic,  and  convenient 
forms  for  food.     Jan.  27. 

28,708  A.  J.  C.  Rayson.  The  manufacture  of  a  sub- 
stitute for  coffee.     Jan.  20. 

B. — Sanitation. 

1896. 

3047.  J.  B.  Petrie.     Construction   of   settling  tanks   or 

lodges,  used  in  the  purification   of  sewage  and  other  foul 

waters,   and   in   the  clarification   of  manufacturers'    liquid 

compositions.     Jan.  27. 

5955.  W.  E.  Adeney  ami  W.  K.  Parry.     The  utilisation 
of  by-  and  waste  products  from  iron  and  steel  industries  for 
the  manufacture  of  improved  preeipitants  for  the  purification 
cf  sewage  and  other  waste  liquids.     Feb.  17. 
C. — Disinfectants. 
1896. 
5381.  P.  O.  Dowd.     Composition  for  utilising   and   dis- 
infecting sewage  matter.     Feb.  10. 

5705.  J.  X.  Spence.  New  or  improved  insecticide. 
Feb.  3. 

5955.  W.  E.  Adeney  and  W.  K.  Parry.  See  Class 
XVIII.  I?. 

14,852.  M.  Crawford.  Manufacture  of  disinfecting, 
deodorising,  and  bleaching  agents,  and  apparatus  therefor. 
Jan.  27. 

XIX.— PAPER,  PASTEBOARD,  Etc. 
Applications. 

1390.  D.  Pearson  and  D.X.  liertiam.  Improvements  in 
paper-pulp  refining  engines.     Jan.  19. 

1550.  P.  II.  Hansen  and  J.  K.  Westengaard.  Improve- 
ments in  the  manufacture  of  artificial  horn  and  the  like. 
Jan.  20. 

Complete   Specifications   Accepted. 
1896. 

1556.  C.  Raymond.  Manufacture  of  gelatinised  paper 
or  other  fabrics  suitable  for  the  reproduction,  by  printing 
with  fatty  inks,  of  writings,  drawings,  and  tbe  like.     Feb.  3. 

8309.  H.  Thame.  Manufacture  of  hollow  pulp-ware, 
particularlv  applicable  to  buoyant  articles.     F'eb.  17. 

26,464.  J.  A.  Wilkinson,  F.  C.  Wilkinson,  and  A.  T, 
Wilkinson.     Machine  for  softening  paper.     Jan.  27. 

XX.— FINE   CHEMICALS,   ALKALOIDS, 
ESSENCES,   and  EXTRACTS. 
Applications. 
1339.  C.  Goldschmidt.     The  application  of  piperidine  for 
effecting  the  dissolution  of  uric  acid.     Jan.  18. 

l'472.  J.  V.  Johnson. — From  CF'.  Boehringer  and  Soehnc. 
Improvements  in  the  preparation  of  hydroxycaffeine  by  the 
direct  methylation  of  uric  acid  or  of  certain  mono-  and 
dimethyl  derivatives  thereof  also  obtainable  in  the  process. 
Jan.  29. 


2556.  <  >.  Imray.  —  F'rom  The  F"arbwerke  vormals 
Meister,  Lucius,  and  Briioing.  Manufacture  of  nitroal 
phylpyruvic  acids.     Jan  80. 

31  IS.  A.Walker.  Improvements  in  the  manufacture  of 
malt  extract.     Feb.  5. 

3499.  W.  Mills.  Manufacturing  the  nitride  of  carbonyl. 
Feb.  Hi. 

3500.  W.Mills.  Improvements  in  manufacturing  nitrides. 
Feb.  10. 

3501.  W.  Mills.  Improvements  in  manufacturing  urea. 
Feb.  10. 

3957.  J.  Y.  Johnson. — F>om  C.  F.  Boehringer  and 
Soehne.  Improvement-  in  the  manufacture  or  preparation 
of  dichloroxy  purine.     Feb.  13. 

Complete  Specifications  Accepted. 
1896. 
2205.  A.  J.  Boult.—  From  C.  Schmid.     A  new  benzene 
sulphunic  acid  and  artificial  musk.     Feb.  in. 

3555.  J.  C.  Richardson.  Manufacture  of  camphors  or 
like  compounds.     Jan.  27. 

15,295.  W.  E.  Heys.— From  The  Chemische  Fabrik 
vormals  Sandoz.  The  manufacture  or  production  of  bis- 
muthoxyiodidemethylgallate.     l"eb.  10. 

28,969.  L.  Lederer.  A  process  for  the  preparation  of 
acetyl  and  lactyl  derivatives  of  aniline  and  phenitidine. 
Jan.  27. 

XXI.— PHOTOGRAPH  Y . 
Applications. 
22i',9.  T.   Miller.     A   mode  of   developing  photographic 
negatives  without  the  aid  of  a  dark  room.     Jan.  28. 

2305.  H.  H.  Lake. — From  H.  C.  Fairchild.  Improve- 
ments in  methods  of  producing  photographs  in  relief. 
Complete  Specification.     Jan.  28. 

3121.  G.  J.  Sershall.  Improvements  in  photographs 
with  coloured  effects,  and  in  the  method  of  producing  same. 
Feb.  5. 

Complete  Specification  Accepted. 
1896. 
29,437.    E.   Edwards. — From     O.    Mob.      Process    for 
making  photographic  negatives.     F'eb.  17. 

XXIL— EXPLOSIVES,  MATCHES,  Etc. 
Applications. 
1603.  W.   G.    Newton.      Improvements  in  safety   fuses. 
.Ian.  21. 

2557.  M.  Bielefeldt.  Improved  manufacture  of  explo- 
sives.    Jan.  30. 

2785.  A.  J.  Fredrikson.  Improvements  iu  and  relating 
to  the  manufacture  of  matches.     Feb.  2. 

3002.  H.Maxim. — From  B.  C.  Schupphaus.  Improve- 
ments in  smokeless  explosives  and  processes  of  their  manu- 
facture.    F'eb.  4. 

3135.  II.  B.  von  Dalmen.  Improvements  in  blasting 
compositions.     Feb.  5. 

Complete  Specifications  Accepted. 
1896. 

4509.  W.  Greaves  and  E.  M.  Hann.   Explosives.    Feb.  3. 

5575.  A.  Pain.  Improvements  in  ships'  signal  lights, 
rockets,  and  similar  fireworks.     Jan.  27. 

5815.  G.  Craig.  Manufacture  of  nitrate  of  ammonium 
and  apparatus  therefor.     Feb.  10. 

6052.  G.  Schwiening.  Manufacture  of  igniting  com- 
pound for  matches.     Jan.  27. 

6937.  W.  Greaves  and  E.  M.  Hann.    Explosives.    F'eb.  3. 

25,711.  C.  Mortier  and  H.  A.  Sandon.  Manufacture  of 
gunpowder.     Feb.  3. 

XXIIL— ANALYTICAL   CHEMISTEY. 
Application. 

3673.  G.  S.  Newth.  Improved  means  of  detecting  potas- 
sium compounds  in  analysis.     Feb.  11. 
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NOTICES. 

Collective  Index. 
In  reply  to  numerous  inquiries,  the  compilation  of  the 
Collective  Index  is  in  active  progress,  part  of  the  work 
being  already  in  the  printers'  hands.  The  labour  of  revision 
and  correction  must,  however,  of  necessity,  take  time  ;  and 
it  is  hoped  that  those  members  who  have  already  subscribed 
will  extend  their  indulgence  to  the  Indexer,  who  is  niakins 
every  effort  to  complete  this  vast  work. 
The  prices  are  as  follows  : — 

To  Members  (see  Rules  25  and  27)  and  Past 
Members  (see  Rule  30)  ;  Libraries,  Corpora- 
tions, and  Exchanges  on   the  Society's  List 

Each  copy  10.v. 

To  Subscribers „       12*.  6rf. 

To  others 15^ 
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Notice  is  hereby  given,  for  the  information  of  members  and 
advertisers,  that  the  advertisement  columns  of  this  Journal 
have  been  contracted  for  by  Messrs.  Eyre  and  Spottiswoode, 
the  Society's  printers  and  publishers,  to  whom  all  commu- 
nications respecting  them  should  he  addressed.  I  he  circu- 
lation of  the  Journal  is  now  more  than  3,000  per  month. 

Annual  General  Meeting. 

The  Animal  General  Meeting  will  be  held  in  Manchester 
on  the  14th,  15th,  and  16th  July  next.  Tickets  of  Member- 
ship will  lie  issued  in  time  for  the  Meeting,  and  will  form,  as 
heretofore,  vouchers  for  visits  to  works  and  excursions. 
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in;:  til  VRACTER 


OF   THE    LONDON    WATER 
SUPPLY. 


BY    W.   .1.    DIBDIN,    P.I.C,  BTC. 

(This  Journal,  1S97,  9.) 

Discission. 

Mr.  W.  T.  Hi  i.okss.  having  had  considerable  expcri- 
ence  «f  London  water  examination  in  Dr.  Frankland's 
laboratory,  »;is  deeply  interested  in  tin-  figures  put  before 
the  meeting,  lie  had  had  no  experience  in  working  the 
micro-filter,  Van  looking  at  the  figures  before  them  lie 
thought  it  at  least  possible  that  the  results  might  In- 
influenced  bv  the  length  of  main  through  which  the  water 
passed  before  examination,  lor  instance,  th<  Southwark 
Company  bad  to  send  its  water  through  a  very  con- 
siderable distance  of  main,  and  until  one  had  exact 
information   as   to    the   points    at    which   tit  were 

taken,  one  could  not  properly  criticise  them.  Referring  to 
Table  IV..  which  gave  percentages  of  nitrogen  insnspended 
matters  and  sludges  of  different  origin,  he  thought  it 
it  pity  the  author  had  not  included  some  suspended 
matter  or  deposit  taken  from  the  Welsh  rivers.  He 
doubted  Mr.  Dibdin's  correctness  in  assuming  that 
the  improvement  in  the  water  supply  during  the  last  few 
yi'ars  was  the  result,  to  a  great  extent,  of  the  L.C.C. 
examination  mad.-  in  1891.  If  the  records  of  the  examina- 
tions made  by  I'r.  Frankland  for  the  Local  Government 
Hoard  were  examined,  it  would  be  seen  that  the  year  1S91 
was  relatively  a  bad  one  for  the  Company's  operations. 
The  years  immediately  in  front  of  1*91  were  much  better, 
and  the  results  then  obtained  compared  very  favourably 
with  those  got  in  1893, 1894,  and  1895.  His  own  experi- 
ence of  tl  e  combustion  process  led  him  to  think  that  the 
author's  figures  for  organic  nitrogen  were  decidedly  too 
high.  The  author's  results  showed  how  well,  so  far  as 
organic  matters  were  concerned,  London  filtered  wi 
compared  with  the  Welsh  river  water. 

Dr.  Pn-ia:  congratulated  the  author  on  the  admirable 
working  of  Ins  micro-filter.  He  would  confine  his  remarks 
to  the  bacteriological  aspect  of  the  question.  Iu  his  opinion, 
water  known  to  be  contaminated  by  sewage  should  be 
rejected  entirely  for  domestic  purposes.  He  thought  that 
the  principal  danger  to  London  lay  in  the  possibility  of  an 
epidemic  occurring  among  the  population  higher  up  the 
river.  Instancing  the  cholera  epidemic  at  Hamburg,  Dr. 
Dupre  said  that  the  Hamburg  people  had  drunk  the  water 
of  the  1-11)0  for  many  years  with  impunity,  but  the  cholera 
infection  coming  down  with  the  river  water  had  caught  the 
city  undefended.  Altona — a  suburb  of  Hamburg — it  was 
thought  was  secure  on  account  of  its  filter  beds,  but  on  one 


.-ion  the   filter    bed-   broke  down,  and  tin-  numbei    of 
deaths  that  occurred  would  have  been  equivalent  to  5,000 

in  the   London   Water  area.       If  such  :i   tiling  were  to  in    in 

London  it  would  occasion  a  terrible  and  justifiabl itbursl  of 

indignation.      Dr.  Koch   had   fixed  100  micro  organisms  p.  r 

i-  a  measure  of  effective  filtration  whieh  should  not  be 

exceeded.     It  was  quite  clear  from  the  tables  bel them 

that   that  was  a  limit   which  was  very  frequently  exceeded 

in  the  London   drinking  waters.      |lr.    Koch  also    urged  that 

whenever,  during  an  epidemic,  tin-  numbei  of  micro- 
organisms  rose    above   that    limit,   consumers    should   be 

informed.  90  that  they  might  take  preventive  asuree  ;  but 

unto'  lunateh  it  tool,  at  least  two  days  to  discover  tin- 
condition  of  the|  water,  and  therefore  that  precaution 
not  all  that  could  he  desired.  He  would  admit  that,  on  the 
whole,  filtration  of  the  London  water  supply  wa-  extremely 
well  conducted,  but  it  was  susceptible  of  improvement, 
especially  in  the  direction  of  more  frequent  and  careful 
tests.  Every  filler  ought  to  be  watched  daily.  If  the 
peopb-  of  London,  knowing  the  ri-k  they  ran,  chose  to 
submit  to  it  rather  than  incur  the  expense  of  protection, 
well  and  good  But  the  public  ought  at  hast  to  have  the 
case  put  fully  and  clearly  before  them,  so  that  the]  might 
make  theit  choice  with  their  eyes  open. 

Mr.  A.  E.  I  i  in  mi!  considered  that  Mr.  Dibdin  had  shown 
clearly  that   not  only  an   immense  improvement  had  been 

made  l>v  the  water  Companies  in  the  matter  of  more  careful 
filtration,  but  that  this  improvement  might  be  carried  still 
further,  and  the  water  supply  of  London  rendered  much 
more  suitable  for  consumption  by  the  adoption  of  Clarke's 
process  for  softening  the  water.  It  was  difficult  to  under- 
stand how  the  people  of  London  could  submit  to  use  a 
water  notorious  for  its  hardness,  and  sometimes  for  its 
pollution  also,  when  a  process  for  purifying  and  softening 
it  was  available,  which  process  had  been  proved  efficienl  by 
the  experience  of  the  last  50  years.  Using  as  be  did  a 
supply  that  was  so  treated  he  licit  the  .advantage  of  hat  il  g 
a  water  which  did  not  corrode  the  supply  pipes  and  kitchen 
utensils.  Even  the  economy  thus  effected  would  compensate 
io  a  great  extent  lie-  necessary  outlay.  The  main  point, 
however,  was  the  benefit  to  tin-  health  of  tin  people  that 
would  follow  from  the  more  efficient  purification  of  their 
water  supply  if  so  treated;  and,  taking  into  account  the 
enormous  divi  lends  which  the  London  water  companies 
now  realise. I,  In-  thought  that  they  should  not  hesitate  on 
the  ground  of  expense  to  adopt   any  process   which   would 

that  end.      He  thought  that  this  Society  ought  to  send 

forth  an  emphatic  endorsement  of  Mr.  Dibdin's  recommen- 
dation in  this  paper  of  the  adoption  of  some  process  for 
softening  the  London  water. 

Mr.  ShikleY  Murfht  said  his  own  duty  was  to  consider 
the  effects  of  the  water  supply  on  the  health  of  the  inhabi- 
tants of  London.  In  former  times,  when  the  water  for 
domestic  purposes  was  drawn  from  the  rivers,  where  thev 
were  subject  to  tidal  influence,  the  effects  of  these  waters 
was  manifested  in  times  of  cholera  prevalence  in  the 
mortality  returns;  but  since  the  companies  had  gone  at  ive 
the  locks  for  their  supplies,  this  evidence  had  been  wanting; 
and,  except  in  1866,  when  cholera  was  undoubtedly  spread 
by  water  drawn  from  the  Lea,  it  had  not  been  shown  that 
the  river  waters  had  added  to  the  death  rate.  More  recently 
they  had  been  able  to  study  this  subject  more  minutely,  as. 
owing  to  the  system  of  notification  of  cases  of  infectious 
disease  in  force  in  London,  the  subject  could  be  considered 
in  the  light  of  cases  instead  of  deaths.  He  had  in  a  recent 
report  given  the  figures  of  notified  cases  of  er.teric  fever 
relating  to  a  year  in  which  there  had  been  exceptional 
floods  in  the  rivers,  and  these  figures  raised  the  question 
w'hethcr  the  London  river  water  had  not  on  that  occasion, 
although  in  very  much  less  degree,  behaved  iu  a  manner 
similar  to  that  in  which  Mr.  Barry  had  shown  the  Tees 
water  had  behaved.  He  agreed  with  Mr.  Dibdin  that  tin- 
water  supplied  from  the  rivers  was  capable  of  great 
improvement. 

Dr.  .1.  A.  VOELCKKB  bad  worked  according  to  the 
author's  method,  and  had  found  it  extremely  useful.  It 
seemed  to  him,  however,  to  fail  in  one  important  point, 
namely,  that  it  did  not  distinguish  between  quantity  and 
quality.      It    was    said   that   suspended    matter    might    be 
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disregarled  if  it  aid  not  exceed  1  mm.  per  litre.  His  own 
opinion  was  tlmt  if  a  river  were  in  flood  and  cave  more  than 
that  amount  of  earthy  matter,  this  might  be  unpleasant, 
hut  not  dangerous  ;  whereas  if  it  were  only  i  m.m.  per 
litre  and  that  !  mm.  eonsisted  of  dangerous  matter,  it 
would  make  all  the  difference.  Therein  lay  the  whole  crux 
of  the  question,  viz.,  quality  as  compared  with  quantity  ot 
suspended  matter.  With  respect  to  the  physiological  side 
of  the  subject,  notwithstanding  the  great  advance  made  in 
that  department  of  knowledge,  he  must  confess  himself 
still  an  unbeliever  in  its  usefulness  until  we  came  to  know 
which  bacteria  were  harmful  and  which  were  harmless. 
For  his  part  he  was  willing  to  drink  a  good  deal  of  suspended 
matter  in  the  form  of  dt  bris,  but  he  would  not.  if  he  could 
help  it,  take  one  poisonous  bacterium  into  his  system. 
While  admitting  the  force  of  the  agruments  advanced  by 
Dr.  Dupre'  and  Mr.  Fletcher,  he  must  confess  that,  knowing 
what  he  did  of  the  respective  water  supplies  of  London  and 
of  the  country,  he  would,  ou  the  whole,  rather  take  his 
chance  of  life  with  the  London  supplies.  There  was  another 
point,  namely,  that  after  all,  a  greater  amount  of  harmful 
matter  was  frequently  introduced  into  our  water  supply 
after  rather  than  before  the  distribution  of  it  commenced. 
Far  more  care  ought  to  be  taken  to  keep  a  water  supply 
free  from  the  contamination  to  which  it  was  subject  in  the 
cisterns  of  houses.  La>tly.  as  to  the  suggestion  that 
London  water  should  be  softened  by  means  of  Clarke's 
process,  that  might  possibly  be  necessitated  in  the  case  of 
waters  of  certain  districts  but  it  would  be  decidedly  objection- 
able from  a  health  point  of  view  in  the  case  of  Loudon. 

Mr.  J.  A.  R.  Sewhsds  endorsed  the  opinion  expressed 
by  Mr.  Dibdin  and  others  that  it  would  be  highly  beneficial 
to  the  London  water  supply  to  treat  it  by  the  Clarke  soften- 
ing process.  The  question  of  expense  should  not  be  allowed 
to°stand  in  the  way  of  the  public  welfare,  since  the  public 
health  was  a  matter  of  supreme  importance.  Even  after 
the  application  of  that  process  the  Loudon  supply  could 
hardly  be  considered  a  "  soft  "  water. 

Meeting  held  on   Monday,  February  lotli,  1897. 

FURTHER  DISCUSSION  ON  Mb.  W.  J.  DIBDIN'S 
PAPER  ON  "LONDON  WATER  SUPPLY." 

Mr.  Bki'.tram  Blount  said  that,  notwithstanding  the 
disadvantages  of  discussing  a  paper  a  month  after  its 
reading,  there  was  so  much  of  real  importance-  in  Mr. 
Dibdin's  production  that  the  interest  of  the  meeting  would, 
he  hoped,  be  sustained.  He  congratulated  the  author 
heartilv  on  having  supplied  for  the  purpose  of  water  exami- 
nation an  analytical  process  which  must  be  reckoned  a 
distinct  improvement  on  existing  methods.  The  criticisms 
offered  had,  however,  some  justification,  namely,  that  a 
certain  assumption  had  to  be  made  in  estimating  the 
quantity  of  collected  precipitate.  This  precipitate  was 
collected  in  a  tube  so  small  in  bore  that  it  was  practically 
capillary  ;  and  the  diameter  of  the  tube  was  a  factor  in  the 
measurement  of  the  quantity  of  the  precipitate.  The  deter- 
mination couid  therefore  hardly  be  made  with  extreme 
accuracy,  because  the  tube  itself  would  not  always  be  circular 
or  of  known  internal  diameter.  It  would  be  well  therefore 
if  tubes  could  in  future  be  standardised,  to  save  trouble  to 
the  users.  It  seemed  to  him  that  the  qualitative  aspect  of 
the  examination  was  of  greater  importance  than  the 
Quantitative,  because  it  would  give  one  some  idea  of  the 
character  of  the  water  supply  which  had  created  the  pre- 
cipitate. In  this  connection  he  would  refer  particularly  to 
the  very  large  relative  correction  made  for  what  the  author 
called  unavoidable  "  rust  and  dust, "  which  seemed  to  him 
to  dednct  somewhat  from  the  value  of  the  method.  Perhaps 
the  author  could  tell  thin  whether  much  of  the  detritus 
was  ascribahle  to  the  attrition  of  packing  materials  used  in 
the  pipes,  which  would  naturally  break  up  iu  time  and  be 
caught  "ii  tbe  micro-filter.  It  was  Verj  satisfactory  to  have 
it  placed  on  record  by  -o  eminent  an  authority  as  Mi. 
Dibdin  that  London  water  is  not  always  perfectly  clear — 
that  being  a  fart  of  which  it  was  very  difficult  to  convince 
the  officials  of  the  water  companies.  Coming  to  a  more 
serious  consideration;  viz.,  the   significance  of  this  material, 


he  must  dissent  from  the  view  that  the  small  quantities  of 
suspended  matter  present  indicated  something  seriously 
wrong  in  London  water.  The  case  had  been  stated  clearly 
and  fairly  by  Dr.  Dupre,  who  had  said  that  Londoners  should 
clearlv  recognise  that  they  were  running  some  risk  in 
drinking  sewage  contaminated  water  purified  by  filtration. 
There  were  risks  in  everything,  and  he  for  one  was  well 
content  to  accept  the  present  condition  of  London  water  as 
sufficiently  satisfactory.  He  considered  that  dishonest 
efforts  were  being  made  by  irresponsible  persons  to  vilify 
the  character  of  Loudon  water — persons  who  had  not,  like 
Mr.  Dibdin, a  genuine  scientific  iuterest  in  the  matter;  and 
these  tactics  ought  to  be  clearly  condemned.  Referring  to 
the  character  of  the  Welsh  water  advocated  by  such  persons, 
he  found  that  according  to  Mr.  Dibdin's  results  London 
water  would  compare  with  it  by  no  means  unfavourably, 
and  it  was  to  be  borne  in  mind  that  whereas  for  the  London 
water  they  had  the  figures  for  the  worst  as  well  as  for  the 
best  parts  of  the  year,  the  figures  relating  to  the  Welsh 
water  dealt  with  one  portion  of  the  year  only,  when  perhaps 
it  was  at  its  best. 

Mr.  Dibdin  said  the  figures  for  the  Welsh  water  were 
the  average  of  five  samples  taken  from  different  places  in 
May. 

ilr.  Blount,  resuming,  said  that  was  an  advantage  to 
the  Welsh  water,  as  the  average  for  the  whole  year  would 
probably  yield  less  favourable  results.  Theu  there  was 
that  hardy  annual,  the  suggestion  of  softening  London 
water.  No  doubt  that  would  suit  manufacturers,  as  it  would 
save  their  boilers  :  but  as  a  consumer  of  water  for  drinking 
and  ablutionary  purposes  he  would  regard  the  softening 
process  as  decidedly  objectionable. 

Mr.    E.   Grant    Hooper   cordially    endorsed    the   con- 
gratulations offered  by   Mr.  Blount.     The  author  had  put 
before  them  results  not  available  before  ;  and  in  his  micro- 
filter  had   devised   a  piece   of   apparatus  which  would   be 
generally  useful.     He  would  have  liked  to  see  in  the  paper 
a  clear  statement  as  to  Mr.  Dibdin's  opinion  with  reference 
to   the   condition  of   the  Loudon  water  supply  so  far  as  it 
was  drawn  from  the  Thames.     Did  he  think  the  water  so 
bad  that  it  was  imperative  something  further  should  be  done 
in  the  way  of  purification,  aud,  if  so,  was   he  satisfied  that 
that  something  should  be  the  adoption  of  the  suggested  soften- 
ing ?   Fcr  himself  the  speaker  did  not  think  it  had  been  shown 
that  the   present   condition   of  London  water  was  by  any 
means  a  serious  one.     Dr.  Dupre  had   referred  to   the  risk 
that  must   always   exist   in  taking  a  drinking   supply  from 
such  a  river  as  the  Thames.     With  that  opinion  he  agreed, 
for  there  must  always  be  a  ('anger  of  pathogenic  organisms 
getting  through   the  filters.     But  he  would  like  to   briefly 
review  what  had  been  shown  by  the  paper,  and  in   the  first 
place  he  deprecated  in  a  paper  of  this   kind  the  references 
to  the  tons  of  solid  mud  in  a  year's  supply  of  water.     Even 
when   to   produce  this   equivalent  of   mud  the  total   solid 
matter  had  been  increased   by  the   necessary  90  per  cent, 
of  water,  he  would  suggest  that  if  really  impressive  figures 
were  desired  it  was  unwise  to   limit  the   quantity  to  a  mere 
year's    supply.      What   did    this   suspended   matter   really 
amount  to  in  the  quantities  with  which  individuals  had  to 
deal  ?     His   own  observation,  which  included  the   summer 
consumption  of  thirsty  children,  would  not  allow  him  to  rate 
the  demand  for  actual   drinking  water  at  more  than  a  pint 
per  day  per  person.     Mr.  Dibdin's  results  showed  that  this 
pint  of  water  contained  T^~  gram  of  wet  mud,  or  about 
T„;\,„  grain  of  dry  solid  matter,  more  than  half  of  which  was 
inorganic   matter.     This   was   not  a  very  serious  quantity. 
But   that    was  not   all.     On  such    quantities    of  suspended 
matter  Mr.  Dibdin  classed    to   less  than  30  per  cent,  of  the 
Thames  water  samples  as  objectionable.    What,  theu,  should 
they  take  as  a  standard  of  purity  ?      He  thought  that  it  was 
generally  admitted  that   the  Kent  Company's   water  would 
supply  such  a  standard,  and  that,  except  for  its  being  some- 
what  hard,  that  water  was  commonly  held  up   as  a  quality 
to  be   much  desired.     Nevertheless  they  found  that  when 
the   Kent   Company's   water   was    tested   by    Mr.  Dibdin's 
micro-niter  process,  no  less  than  18  per  cent,  of  the  samples 
were  classed  as  objectionable.     That   seemed  to  him  ample 
proof  that  the  condition  of  the  water  supplies  generally  was 
not  very  bad.     He   gathered,    however,   that   Mr.    Dibdin 
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thonghl  boom  of  the  companies m  ■■  » ■"■  hiog 

keeping  up  to  the  mark  in  the  matter  of  filtration.  Heag) 
that  inao  important  n  mattci  careful  watching  was  neeessafy. 
■|'li.-  author  had  aaid  that  though  the  companies'  supplies  were 
constantly  ei  imined,  nothing  ever  came  of  it.  He  ventured 
to  suggest  that  that  was  because  they  were  generally  satis- 
factory Vs  to  the  suggested  softening,  he  did  Dot  quite 
ewith  Mr  Blount's  views,  though  tor  personal  use  he 
would  prefer  a  water  moderately  hard— say  four  or  five 
degree*.  There  was  no  doubt  that  softening  would  n 
in  :i  further  purification  of  the  water,  but  with  the 
admitted  degree  of  purit}  represented  by  thi  London  water 
the  eeaence  of  the  matter  was  the  question  of  cost,  and 
aiMHUili.it  the  author  had  Baid  nothing,  ft  had,  of  course, 
been  gone  into  again  and  :15.1m  in  the  past  As  fat  back 
u  1861  a  Royal  Commission  investigated  tl  d  and 

fixed  the  eostat  that  time  at  ll.  Is.  per  1,000,000  gallons, 
using  the  Clarke  process,  this  was  calculated  as  repre- 
senting an  increase  to  the  companies  of  10  per  cent,  on 
what  the  water  cost  them,  or  4  per  cent,  on  its  selling 
value.  Later  experiments  had  shown  a  very  similar  cost, 
though  the  figures  might  be  somewhat  different  now.  It 
wasThowever,  obvious  that  the  cos(  would  be  serious,  and, 
link's-  the  reason  for  incurring  it  were  almost  imperative, 
he  thought  London  ratepayers,  upon  whom  he  supposed 
the  cost  would  ultimately  fall,  would  hardly  view  the 
proposal  with  favour. 

Mr.  W.  Thorp  would  like  to  know  what  quantities  the 
author    bad    used    in    arriving    at    the   given   weights   of 
suspended  matter,  and  what  method  had  been   employed. 
The  suspended  matter   in  even   100  gall,   of  water,   about 
7    mgrms  ,    would  be    no  easy    amount   to   manipulate.      He 
must   also   ohject   to   the  author'-   mode   of  illustration  by 
multiplying  the  weight   of  dry  suspended  matter  by  10  and 
calling  it  mud,  to  which  Mr.  Hooper  had  also  referred.     It 
seemed   not  only  intended  to  alarm   the   unlearned,  but  it  I 
failed  to  convey    any  better  idea  than  the   actual  figures 
would  do.     The  only  satisfactory  course  was  to  give  the 
ratio    of    one     number    to    another;     to    merely  say    that 
131 000,000  gallons   per  day  would  carry  down  G7  tons  ..t 
mud  equal  to  6}  tons  of  dry  matter,  per  annum,  conveyed 
nothing  to  his    mind.      Again,    why    was     the     Fitxroy 
River   in  Queensland,  taken  for  ■■  imparison  -     1  nless  that 
river  bad  been  as  closely  studied  as  I.  mdon  waters,  and  the 
figures  .pioted  bad  been  derived   from  samples  taken   under 
similar  conditions,    the    comparison    would    he    misleading. 
He  also  considered  the   "constant"   deductions  made  by 
the  author  undesirable.     For  example,  in  deducting   the 
amount    of    suspended   matter   in    the    Kent    water 
constant,  one  was  met  by  this  difficulty— that  the  quality 
ten  the  Kent   water  in   this   respect  was  not  constant. 
Taking  the  figures  given  on  page  11.  it  would  be  seen  that 
in  some  months  there  was  only  00006  of  suspended  ms 
while  in  other  months  the  quantity  was  greater ;  so  that  for  the 
year  1895  there  was  an  average  of  "null.   In  another  year, 
however,  the  average  might  be  something  quite  different. 
depending  on  the  circumstances  of  the  time.     For  instance, 
in  December  1S92  the  quality  of  the  water  in  this   respect 
was  very  different  from  what  it  was  in  1^'Jo.  ami  therefore, 
by  taking  a  constant  deduction,  one  was  exposed  to  the 
difficulty  of  dealing  with  a  merely  arbitrary  figure,  which 
mi"ht  possiblv  on  some  occasions  even   be  greater  than  the 
figure  from  which  it  was  to  be  deducted.    Then  aga 
would  like  to  ask  whether  the  volatile  organic  matter  from 
which   the  proportion   of   nitrogen   was    calculated    meant 
"loss  on  ignition,"  because  that  would  van  very  consider- 
ably according   to   the  way  in  which   it   was  estimated,  and 
would  also  include  a  good 'deal  that  was  not  organic  matter. 
Win  the  figures  ffiveu    on   page   12.  fourth   column,  had 
perplexed  him  considerably,  and  he  did  not  approve  of  the 
calculation    from    which    they     appeared    to    have    been 
derived,   namely,    the    multiplication    of    the    percentage 
number  of  samples  containing   objectionable   matter   by  the 
averase  weight   of  the  suspended  matter  contained  in  the 
water"     Seeing  that  this  "  objectionable   matter  "  must  vary 
greatly   in  character  from  time   to   time,  it  appeared   that 
the    author    was  using    two  figures  to   calculate    a    third. 
the  fi<mres   used   not '  being   commensurate    one  with    the 
other.r  The  calculations  to  which  he  had  referred  seemed 


to  imply  as  attempt  to  formulate  ids  analytical  results  so 

ri,.it  they   should  1»    nnderst 1   by   tin.-,    who  were   not 

irded  such  a  quite  hop.  Ii 

c  implicated    a   matter   ■.-    water   aim1'  that 

meant  one  thing  1  rtain  othi  1   figuri  - 

imply  something  totally  different   when  tl..-  circum- 
stances of  the  ease  differed 
Mr.  W.  Ljiwkejjci  desired  to  point  out,  with  regard  t.. 

the  proposal   to  soften   the  London  wat.r.  that  it  was  quite 

unnecessary  to  carry  out  any  such  proposal  in  respect  "i 
th.  wh  •:.-  of  the  supply .  iiiM.li  of  it  being  used  for  purposes 
tor  which  a  hard  water  was  quite  as  suitable  as  a  -oft  water. 
Even  for  boiler  purposes  it  was  not  so  much  the  hardi 

mdon  water  that  rendered  it  objectionable  as  the 
sulphate-  which  it  contained,  an  1  which  could  lie  dealt  with 
more  readily  in  the  presence  of  th.'  carbonates  than  if  the 
latter  were  removed. 

Mr.  E.  -I.   Bevas   endorsed  the  remarks  of   Mr.    Hooper 
with    respect    to    the    Kent    and    New     River    -applies.      Ml. 
Dihdin    himself    had    admitted     that    those    -applies     were 
beyond  suspicion  ;  vet   he  had  found  that  in  the  case  of  the 
Kent   Company    18  per  cent..  West    Middlesex   Company 
24   per  cent.,  and  the  New  River  Company  21  per  cent,  of 
the  samples  were  rejected  a-   being  impure.      According  to 
the  author'-    tables  New  River  water  in  June  -bowed  ti-001 
grains  of  suspended  matter  per  gallon,  yet  the  suspended 
matter  observed  in  the  micro-filter  was  absolutely  nothiDg. 
Again,   the  author  had  called  attention  to  the  close  con- 
cordance between  the  results  obtained  by  his  micro-filter 
d  and  those  of  the  chemical  and  biological  processes 
.  1   examination  (page  12).     He  would  like  to  call  attention 
to  figures  which  to  his  mind  showed  that  that  concordance 
was  not    by    any  means  striking.     The  amount  of  nitrogen 
in  the  suspended  matter  in  the  ease  of  the  West  Middlesex 
and  New  River  supplies  was  stated  to  be  2 •  86  per  cent. ; 
yet,  whereas  in  the  ease  of  the  former  the  oxygen  absorbed 
was  0*072,  in  the  case  of  the  New  River  water  it  was  only 
half  the  amount,  namely.  0"041.  Again,  taking  the  relation  of 
the    number   of    the    bacteria    found    to    the    amount    of 
suspended  matter, in  the  Grand  Junction  water  the  suspended 
matter    was  0- 0023   grain    per  gallon,  bacteria   170;  in    the 
East   I.oudou  wate»r  the    suspended  matter  was  pr  ic'.icalh 
the  same    a-   the  Grand  Junction,  but  the  bacteria  found 
rose  to  1:77  per  C.C.,  while    the  Chelsea  water,  which   showed 
more  suspended  matter,  was  found  to  contain  only  half  the 
number  of  bacteria  found  in  the  East  London  water.  These 
criticisms  were  not  intended  as  suggesting  that  the  paper 
had  no  value.       (  In   the  contrary,  he  regarded  the  paper  as 
a  monument  of  industry,  care,  and  application  on  the  part  of 
the  author.     At  the  same  time  he  protested  against  too  much 
reliance   being  placed  on  figures,  of  great   value   in  them- 
selves, but  liable  to  he  misinterpreted. 

Mr.  YV.  WinrvKKr.  said  that  he  could  not  treat  the  subject 

from  the  point  of  view  of  the  chemist,  but  perhaps  it  was  as 

well  that   other  views  should   be  heard.     As  Mr.    Dibdiu. 

admitted,  the  water  companies  had  for  many  years  done  their 

best  to  provide  a  pure   supply.      It  was  certainly  to  their 

interest    to  do  so  ;  but  he   thought  that  the  quality  of  the 

water  should  be  considered  not  only  as  it  was  at  its  source 

of  origin,  but  as  received  by  the  consumer:  and  the  risks  of 

impurities  which  were  met  with  in  its  course  down  the  river 

conld  not  be  neglected.     The   risks    to    which   the    water 

supply    was  subject   could  be   minimised    through   careful 

watching,  and  he  quite  agreed  with   the  author   that  the 

water  companies    needed   watching,   just   as    probably    the 

London  County  Council  or  any  other  authority  would.      If 

the  source  of  supply  and  the  preventive  measures  of  the 

companies  were  not  constantly  and  carefully  watched,  there 

was   always  a  danger  that  contamination  would  come  in. 

The  question  was  whether  it  was  better  and  cheaper  to  go 

on  with  the  present  supply,    subject  to  such    risks,   or  to 

get    supplies  from   another  and    purer    source.     That    was 

purely  a   question  of  finance.     He  thought  that  the  water 

supply  of  London  should  be,  as  far  as  possible,  beyond  the 

risks  of  contamination,  and  that  if  we  were  to  continue  to 

draw    our     drinking      water    from    the     Thames    further 

improvement    was    necessary.       In   the  first  place  a  more 

powerful  conservancy  body  was  uecessary,  the  present  body 
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beiuir  neither  strong  enough  nor  rich  enough  to  do  what  is 
requued.  Then  there  was  the  question  of  softening,  of 
which  he  had  had  some  experience.  At  Southampton  they 
had  the  largest  water  softening  works  in  the  country,  and  the 
engineer  thereof  had  roughly  estimated  the  cost  of  the 
process  at  a  farthing  per  thousand  gallons.  That  was  the 
presumed  cost  of  reducing  a  very  hard  water  of  about 
is  degrees  down  to  about  6  degrees  (  r  8  degrees,  and  they 
found  that  such  a  course  gave  satisfactory  results.  So  far, 
the  oulv  softening  process  that  had  been  referred  to  was 
the  Clark,  but  he  would  be  surprised  if  that  were  adopted 
in  London,  as  the  plant  for  it  occupied  a  great  deal  of 
ground,  which  would  involve  heavy  expenses.  There  were, 
however,  modifications  of  the  process,  wherein  the  plant 
employed  was  more  manageable.  He  was  sure  that  any 
members  interested  in  the  subject  could  obtain  valuable 
information  by  visiting  the  works  at  Southampton. 

Dr.  Bernard  Dybr  speaking  as  one  who  had  to  make 
water  analyses,  wished  to  express  his  admiration  for  the 
verv  neat  and  useful  apparatus  devised  by  Mr.  Dibdin  as 
an  aid  to  microscopical  examination.  It  did  not  matter, 
practically,  whether  the  apparatus  enabled  one  to  estimate 
exactly  the  amount  of  sludge  in  a  given  quantity  of  water, 
but  as"  a  qualitative  method  showing  the  kind  of  impurities 
absorbable  in  water  it  was  a  most  excellent  device.  He 
had  read  not  only  the  paper,  but  the  interesting  report 
lately  submitted  by  Mr.  Dibdin  to  the  L.C.C.,  and  while 
fully  recognising  the  importance  of  the  results  embodied 
in  that  paper  he  must  admit  that  he  felt  regret  that  the 
method  of  examination  adopted  consisted  in  drawing  from 
the  mains  instead  of  from  the  filter  beds  themselves.  If 
Mr.  Dibdin  had  not  been  able  to  obtain  the  consent  of  the 
companies  to  the  latter  course  that  would  explain  matters, 
but  he  thought  that  such  a  course  should  have  been  adopted 
if  possible.  The  contention  put  forward  was  that  they  did 
not  want  to  know  what  came  from  the  filter  bed  but  what 
the  public  actually  got.  He  did  not  agree  with  that  view 
in  a  case  like  this.  It  was  well-known  that  the  Thames  was 
largely  fed  by  surface  contaminated  water,  and  that  despite 
all  the  care  of  the  Conservators  impurities  containing 
pathogenic  organisms  might  get  in.  But  was  the  water  so 
filtered  that  the  total  bacteria  present  in  the  water  as  it 
entered  the  beds  were  reduced  to  a  minimum  as  it  left 
them  ?  If  it  were  true,  that,  fay.  16,000  organisms  per  c.c. 
were  reduced  to  50  or  some  such  small  number,  most 
Londoners  would  be  ready  to  run  the  very  remote  risk  of 
their  being  a  pathogenic  organism  in  that  number,  but  they 
wanted  to  know  also  whether  the  large  number  of  organisms 
often  found  by  Mr.  Dibdin  had  really  eluded  the  action  of 
the  filter  or  whether  they  were  the  result  of  mere  multipli- 
cation of  the  few  organisms  remaining  in  well  filtered 
water,  or  whether  they  may  have  had  some  other  origin. 
It  was  well  known  that  whatever  care  might  he  taken  to 
protect  domestic  cisterns  from  dust,  &c,  it  was  Decessary  to 
thoroughly  cleanse  them  from  time  to  time,  when  a  slimy 
growth  was  found  on  the  sides  and  bottoms  of  the  tanks. 
Probably  something  of  the  same  sort  existed  in  the  water 
mains,  the  growth  being  no  doubt  fed  by  perfectly  harmless 
orgauisms.  Possibly  the  occasionally  large  quantities  of 
matter  found  in  the  water  as  drawn  from  the  pipes  was  due 
to  the  disturbance  of  this  slime  by  adventitious  causes,  and 
be  thought,  therefore,  that  it  was  a  pitj  that  the  author  had 
not  made  bis  determinations  on  lines  exactly  parallel  to 
those  made  l\  Dr.  Frankland  ani  other  analysts,  so  that 
the  public  might  have  been  in  a  position  to  judge  as  to 
whether  the  results  recorded  by  those  gentlemen  indicative 
0  high  state  of  efficiency  with  regard  to  filtration  were 
confirmed  or  not  by  Mr.  Dibdin. 

Mr.  ('.  I'..  Groves,  referring  to  the  fact  that  the  author 
had  taken  his  samples  from  the  companies'  standpipes, 
observed  that  special  precautions  were  necessary  in  collec- 
ting water  for  bacteriological  purposes,  and  would  likr  to 
know,  therefore,  what  method  had  been  Followed.  From 
the  report  made  to  the  L.C.C.,  it  appeared  that  some 
of  the  samples  bad  been  anal;-.,!  both  by  Mr.  Dibdin 
and  by  an  independent  authority,  and  it  seemed  pro- 
bable that  the  \  -i\  great  differences  in  the  respective 
numbers  of  colonies  of  bacteria  found  were  due  In  faults  in 


the  method  of  collection.  With  regard  to  the  actual 
amount  of  solid  matter  present  that  was  of  slight  impor- 
tance, as  in  drinking  a  pint  of  water,  one  would  imbibe  but 
a  minute  fraction  of  a  grain,  whilsi  the  dust  on  the  drinking 
glass  itself  would  no  doubt  be  10  or  even  50  times  the 
amount  of  the  solid  matter  actually  present  in  the  water. 
The  nature  of  that  solid  matter,  however,  was  far  more 
important.  Most  people  regarded  all  bacteria  as  harmful, 
but  this  was  not  the  case.  By  far  the  larger  number  of 
bacteria  were  non-pathogenic,  and  they  assimilated  and 
decomposed  the  organic  matter  dissolved  in  water  which  in 
fact  served  as  food  for  the  bacteria,  being  converted  by 
them  into  non-organic  matter ;  therefore  the  quality  of  a 
river  water  was  actually  improved  by  the  bacteria  present  in 
it.  The  only  *ay  of  making  a  fair  comparison  between  the 
London  supply  and  the  Welsh  water  would  be  by  running 
some  of  the  latter  through  the  mains,  but  of  course  that  was 
impossible.  The  severe  weather  of  two  years  ago  had 
provided  many  of  them  with  an  opportunity  of  inspecting 
the  interior  of  the  mains  which  had  been  destroyed  by  the 
frost,  and  so  far  as  his  observation  went  they  were  anything 
but  immaculate  ;  it  was  possible  therefore  that  the  extra- 
neous organic  matter  found  by  the  author  had  been  to  a 
very  large  extent  generated  in  the  mains,  but  that  point 
could  only  be  settled  by  comparing  samples  taken  from  the 
mains  with  others  taken  from  the  clear  water  wells  at  the 
filter  beds  Mr,  Bevau  had  referred  to  the  variation  in  the 
proportion  of  oxygen  absorbed  to  albuminoid  ammonia  ;  the 
speaker  had  often  observed  this  to  be  the  case  in  effluents 
and  had  found  that  it  was  due  to  the  presence  of  nitrates. 

Mr.  Bevau  explained  that  he  had  referred  to  the  total 
nitrogen  present. 

Mr.  Gkovks,  resuming,  said  that  the  question  of  the 
advisability  of  a  softening  process  introduced  the  engineer- 
ing question  which  was  a  very  large  one.  He  might 
mention,  however,  that  the  Royal  Commission  had  advised 
the  construction  of  large  storage  reservoirs  up  the  Thames 
where  the  water  could  be  collected  in  time  of  flood,  and  he 
believed  that  a  partial  softening  of  such  waters  in  the 
reservoirs  would  greatly  accelerate  the  subsidence  of  the 
suspended  solid  matter. 

Dr.  S.  K ideal  said  that  the  question  resolved  itself  into 
one  of  the  suitability  of  the  present  supplv,  and  unfortu- 
nately many  gentlemen  who  differed  from  the  author  on 
that  point  were  not  present.  Dr.  Dupre  had  said  that  it 
was  simply  a  question  of  running  a  risk,  but  he  had  not 
sufficiently  pointed  out  that  the  method  of  softening 
proposed  was  one  by  which  the  risk  attaching  to  the  pre- 
sent supply  would  be  reduced,  and  the  suitability  of  the 
water  would  be  improved,  as  the  process  would  remove  a 
large  proportion  of  the  pathogenic  organisms  of  all  kinds. 
Dr  Murphy,  who  spoke  at  the  last  meeting,  had  not  brought 
out  as  strongly  as  he  might  have  done  the  fact  that  two  years 
ago  an  outbreak  of  typhoid  in  London  was  obviously  due  to 
the  flood  water  distributed  by  the  companies.  The  area 
supplied  by  the  Kent  water  at  the  same  time  was  free  from 
such  sporadic  cases.  It  seemed  to  him  that  the  proper 
course  was  to  supply  a  perfectly  sterile  water,  not  generally, 
but  that  portion  which  was  actually  consumed  for  drinking 
purposes,  and  this  could  be  easily  effected  by  Pasteur  filters 
being  included  as  part  of  the  compulsory  water  fittings 
supplied  bv  the  companies.  The  difference  in  the  oxvgen 
consumed  and  nitrogen  found  mentioned  by  Mr.  Bevan 
was  often  met  with.  A  more  important  point  was  the 
determination  of  the  organic  nitrogen  in  the  suspended 
matter,  since  it  was  the  condition  of  the  nitrogen  in  the 
water  that  threw  a  light  on  its  hygienic  character.  The 
value  of  the  micro-filter  seemed  to  him  to  be  somewhat 
discounted  by  the  fact  that  no  close  relationship  existed 
between  the  number  of  millimetres  and  the  actual  weight 
of  deposit  when  the  large  quantity  of  1,000  gallons  was 
taken.  Perhaps  that  was  because  only  a  litre  was  examined 
out  of  the  totai  originally  taken.  But  the  figures  when 
working  with  a  larger  quantity  were  very  variable  as  show- 
ing the  difference  between  the  nitrogen  contents.  He  had 
occasionally  to  examine  the  waters  of  the  Kent,  Southwark, 
and  i.auibetli  Companies,  and  he  found  that  the  oxygen 
absorption  value  was  the  sharpest  method  for  differentiating 
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betwaan  them,     Rough!)  speaking,  the  waters  derived  from 
unes  contained  five  times  as  much  organic   impurit) 
a*   waters    like    the    Kent   Company'*,     He   attached    no 
importance  to  the    moaaer    of   organisms    present.     Am 
limit  most  nriflnoitnrilj   be  an  arbitrar)  nnmber,  and  after  all 
it  waaaimpl)  aquestion  of  whether  the;   were  pathogenic 
or  not.    What  one  wanted  to  know  was  whether  the)  were 
organisma  which  would  live  at  the  blood  heat.     Decided  in 
that  way  there  was  :i  gre  it  difference  between  waters  derived 
from  sources  like  the  Thames  ".ml  the  chalk    waters  of 
Kent     It'  one  made  .1  plate  cultivation  and  incubated  al 
blood  beat,  a  pure  watei  would  show  no  organisms  aiirr 
,')ii  lu. in-,  whereas  the  organisms  thai  existed  in  :i  polluted 
water  like  the  Thames  or   Lea    would    multiply    at   that 
temperature,  -o  that  the  differences  between  r  good  and  a 
bad  water  were  accentuated  by  such  a  method,  and  rightly 
-•>.     Further  he  had  noticed  in  the  case  of  deep  well  waters 
with    gelatine  plate  onltures   thai   after   some   days  the 
number  of  bacteria  were  increased  as  compared  with  the 
plates  from  ■  polluted  water,  and  even  in   Kent  or  other 
hard  water  a  marked  increase  in  their  number  would  appear 
after  a  longer  period.     Thai  was  due  to  the  fast  that  they 
contained  Cladothrix  dichotoma,  an  organism  which   was 
very  Blow  in  incnbating.lbnt  would  appear  in  great  numbers 
after  live  or  six  days.     This  might  explain  the  difference 
found  by  different  examiners.    <  Ine  of  lie  most  important 
points  in  the  paper  was  the  percentages  of  nitrogen  fonnd 
in  the  suspended  matter,  but   he  thought  this  information 
could  be  ascertained  in  .1  simpler  waj    by  using  a  Pastenr 
tilter.     Moreover,   the   yield   of  such   a    filter    diminished 
rapidly,  and  it   seemed  to  him  that  the  diminished  yield  in 
a  giviii  length  of  time  and  with  a  given   head  of  water 
might  be  taken  as  a  measure  of  the  suspended  matter  in  a 
«ater.      lie  had  no  data  on  the  subject,  but  it    was  obvious 
that  the  rate   of  diminution   must    be   proportionate    to    the 
choking  of  the  filter.     One  would  then  take  the  deposit  and 
subject  it  to  the  Kjeldahl  method,  and  so  get  the  percentage 
of  nitrogen.     The  ratio  of  the  total   percentage  of   nitrogen 
to  the  percentage  of  oxidized  nitrogen  was  a  valuable  factor 
in  judging  whether  the  water  was  in   a   harmless    condition. 
In  very  pure  waters  the  nitrogen  was  oxidised  to  the  extent 
of  at    least    'J.i    per  cent.      In    the   Kent  waters  the  ratio  of 
latioo   was  from  95  to  98  per  cenl  .  as  compared  with 
siderably  less  in  the  other  London  waters.     He  had  not 
noticed  this  factor  recorded  in  water  analyses  and  suggested 
that   "  the    percentage   of  nitrogen    oxidized,"  or   "  ratio  of 
oxidation."  should   always   be  given  as  the  information  was 
of  considerable  importance. 

Dr.  MoiT  congratulated  Mr.  Dihdin  on  his  admirable 
method  of  the  micro-filter.  In  perusing  the  paper  he  had 
been  struck  with  the  similarity  between  the  deposit  in  the 
micro-filter  of  the  unfiltered  to  the  filtered  water.  Did  this 
arise  from  a  defect  of  the  filter  or  from  the  accumulation  of 
the  material  in  the  mains  ?  He  entirely  agreed  with  the  last 
spe.iker  as  to  the  character  of  the  deposit.  Micro-organisms 
were  always  with  us,  and  fortunately  so,  for  they  played  an 
important  part  in  the  economy  both  of  nature  and  of  the  hu- 
man body.  There  was  no  question,  however,  as  to  the  danger 
of  the  organisms  which  got  into  the  water  rendered  impure 
by  sewage  contamination,  and  there  could  be  no  doubt  that 
the  Thames  was  so  contaminated.  They  would  not  be 
justified,  therefore,  in  accepting  the  statement  often  pat 
forth  that  a  twelve  mile  run  of  the  water  would  destroy  the 
typhoid  organisms  contained  in  it,  and  that  other  bacteria 
being  present  in  the  tilter  prevented  these  typhoid  ones 
from  going  through.  He  did  not  think  that  typhoid  was 
due  so  much  to  the  impurity  of  the  water  as  contained  in 
the  mains  as  to  the  unsanitary  arrangements  in  the  con- 
sumers houses:  and  it"  any  new  system  of  water  supply 
would  lead  to  a  complete  eradication  of  these  unsanitary 
conditions  it  would  be  one  of  the  greatest  improvements 
ever  effected  by  any  eily.  Visitors  to  Vienna  were  struck 
by  the  splendid  water  supply  possessed  by  that  town,  ami 
that  was  simply  due  to  the  fact  that  owing  to  an  epidemic 
of  cholera  the  Viennese  bid  changed  the  source  of  their 
water  supply  and  had  at  the  same  time  got  rid  of  the 
unsanitary  conditions  existing  in  their  houses.  Liverpool 
obtained  its  water  from  Wales  and  the  results  were  such  as 
justified  the   action  of  the  town  in  taking  that  course.     It 


would  be  of  interest  to  ascertain  with  the  micro-filter  tbe 
number  of  bacteria  in  this  water.  He  quite  agreed  with 
the  remarks  of  the  last  spi  ikei  on  the  bacteriological  aspect 
of  tbe  question ;  particularly  he  advised  culture  on  Aga  Aga 
at  the  temperature  of  tbe  bo  I) . 

Mr.  W.  •!•   Dinonr,  in  reply,  said  thai  Mr.  Burgess  had 

referred  to  the  amount  of  deposit  in    relation   to    il"    length 

,,f  mains  traversed,  and  seemed  to  think  thai  the  longer 
the  main  the  greater  tbe  amount  of  suspended  matter  He 
bad  since  looked  into  that  matter  and  could  find  no  ratio. 
When  be  commenced  bis  investigations,  his  ordioarj  quali- 
tative examination  tor  the  suspen  led  matter  always  showed 
a  considerable  quantity  to  be  present  which  was  i  rifled  by 
subsequent  measurement.  Bui  when  il  became  known  that 
In-  wis  taking  that  course  a  considerable  reduction  tool. 
place,  ami  at  present  working  under  precisely  the  same 
conditions  he  could  hardly  find  any.  lb-  mentioned  that 
as  a  simple  reel  ami  did  not  see  that  it  had  anything  to  do 
with  the  mains,  man]  of  which  had  run  so  long  that  if  they 
gave  merely  an  infinitesimal  quantity  ol  matter  to  tbe 
wat.r  the]  would  have  been  dissolved  away  long  ago. 
With  regard  to  the  Welsh  river  water  he  had  been  anxious 
to  make  further  examinations  but  had  not  had  an  oppor- 
tunity. The  figures  were  the  average  of  live  samples  taken  in 
May.  lb-  wasnot  prepared  to  >,i\  thai  the)  would  not  have 
been  belter  at  one  time  and  worse  at  another;  he  gave 
them  for  whal  they  "••re  worth,  merel]  pointing  out  that 
they  represented  an  unfiltered  water.     He  did  not  say  that 

it  was  absolutely    necessary   to  soften   the   1 don  water 

supply;  but   he   did   think    that    it    would  1 f  advantage 

from  the  point  of  view  both  of  comfort  and  economy.  II  - 
friend,  Mr.  Bevan,  reminded  him  of  the  fact  that  while  lime 
was  worth  only  14s.  per  ton,  soap  was  worth  20.'.  That 
was  a  fact  worth  reflecting  upon.  If  the  course  he  had 
suggested  was  adopted,  and  London  water  was  softened, 
the  difference  between  it  ami  Welsh  water  would  he  practi- 
cally nil — a  most  important  matter.  With  regard  to  the 
suspended  matter,  Dr.  Prankland,  who  was  respected  by 
n,  one  more  than  by  himself,  used  to  report  occasionally 
••  moving  organisms,  "  he  seemed  to  get  tired  of  the  phrase  ; 
then  "  bacteria "  came  into  the  field,  and  moving 
"  organisms  "  moved  off.  But  suspended  matter  was  not 
even  referred  to  by  two  eminent  authorities  who  reported 
on  the  quality  of  the  London  water  on  behalf  of  the  water 
companies.  That  seemed  to  him  to  be  regrettable.  It  was 
perfectly  true  that  the  average  of  suspended  matters  was 
so  small  that  it  was  almost  negligible.  But  the  moment  of 
danger  came  when  the  water  was  in  its  worst  condition 
(just  as  the  strength  of  a  chain  was  that  of  its  weakest 
link),  and  one  could  only  judge  the  safety  of  the  community 
by  the  water  supply  at  its  worst,  and  he  maintained  that 
the  weakest  link  in  the  water  supply  of  Loudon  was  the 
amount  of  suspended  matter;  for  speaking  generally  the 
number  of  bacteria  did  bear  a  relation  to  the  quantity  of 
suspended  matter.  That  was  in  accordance  with  Dr.  P.  F. 
Frankland's  results  and  his  own,  ami  reasonably  so.  If 
that  was  the  case  why  was  it  neglected?  he  was  sorry  that 
men  who  were  looked  up  to  as  leaders  of  the  scientific 
world  did  neglect  such  an  important  fact.  They  had 
analyses  in  official  reports  giving  results  to  a  thousandth 
part  of  a  grain  of  carbon  and  nitrogen  ;  but  when  they  had, 
not  Ti^  grain  but  J-  grain  of  suspended  matter  loaded  with 
bacteria  it  was  not  mentioned.  That  was  not  right,  and  in 
pointing  it  out  they  had  done  useful  work.  They  had  put 
the  companies  on  their  guard  against  a  danger  of  which 
they  appeared  to  be  unaware.  He  had  noanimosity  against 
them;  he  admitted  that  the  moment  they  were  made  aware 
of  certain  objectionable  things  they  met  the  position  and 
remedied  the  defect.  If,  however,  they  got  into  a  comfort- 
able state  again  they  might  recur  to  -s'-  grain  of  suspended 
matter  per  gallon  agaiu,  or  even — as  it  doubtless  was  in 
1S'.I2  or  thereabouts — about  T'-  grain  per  gallon.  Mr. 
Thorp  had  impaired  as  to  the  quantity  used  in  obtaining 
the  weight  in  suspended  matter.  The  determioali  )us  were 
made  upon  samples  of  about  200  gallons.  A  stream  of 
water  yvas  allowed  to  run  on  to  a  large  filter  at  such  a  rate 
that  the  filter  did  not  overflow.  At  the  end  of  the  day  the 
tilter  was  washed  down  with  a  fine  jet  and  the  deposit 
collected   in  a   small   bottle,   the   deposit    being  sterilised 
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at  ouce  with  a  little  bichloride  of  mercury.     Next  day  they 
proceeded  in  the  same  way.     Thus  in  10  days  about  2,000 
gallous  would   have   passed   through,   and   thus  they  had  a 
verv  considerable   quantity   of  deposit  to    work    on.     The 
miscroseopical    examination    of   some    samples    was    very 
Startling.     Some   resembled    "flue"   as  if  swept  up  from  a 
floor.     This  could  not  liav_-  come  from  the  mains,  for  it  was 
both   fresh   and   decomposed  organic  matter,   as    to    the 
method  of  stating   the  total   suspended  matter  in  terms  of 
tons  that  might   be  open  to  the  charge  of  extravagance  ; 
but  it  had  served  in  calling  attention  to  the  fact  that  these 
in  the  aggregate   were 'considerable.     It  might  not  matter 
to  Mr.  Thorp  but  to  souie  people  it   was  very  important  to 
have  facts  in  the  language  of  everyday  life  that  they  could 
understand.  Mr.  Thorp  had  also  referred  to  the  Eitzroy  river. 
The  fact  was  that   some  years  since,  wishing  to  get  a  factor 
to  represent  the  character  of  suspended  matter  in   a   river 
absolutely  uncontaminated,  he  had  asked  a  brother  living 
Queensland  to   collect   some  samples,   which   he  did  in 
junction  with   the   curator  of  the  local   museum,  using 
the  precautions  laid  down  by  himself,  these  were  properly 
dried  and  sent  to  him   direct.     Dr.  Voeleker  thought  the 
micro-filter    failed    to    distinguish    between     quantity    and 
quality.     Of  course   it  did.     It   was  simply  a  useful  means 
for  collecting  suspended  matter  for  subsequent  examination 
bv  the  microscope.     As  to  the  varieties  of  bacteria,  he  did 
not  pretend  to  do  more  than  count  the  colonies.     As  to  the 
results  obtained  in  the  years  1S91-92  and  in  1894-95,  they 
were  arrived  at  in  exactly  the  same  way.     liut  the  numbers 
of  bacteria  found  at  that  time  were  very  different,  and  the 
Koyal  Commission  came  to   he  conclusion  that  some  of  the 
filters  used  were  very  unsatisfactory  and  required  improve- 
ment, as  much  sewage  was  at  that  time  going  into  the  river. 
He  had  answered  most  of  Mr.  Blount's  points  already.     As 
to  standardising  the  micro-filter,  when  Mr.  Blount  had  done 
more  work  with  it  he  would  probably  abandon  the  idea  of 
standardising  the  thickness  of  the  walls  of  the  glass  tube. 
In  respect  to  the  correction  for  rust   and   dust,  however, 
Mr.  Blount  had  touched  upon  a  point  of  great  importance. 
The  correction  made  was  on   the  assumption  thai   the  sus- 
pended matters  or  "  mst  and  dust  "  in  the  Kent  Company's 
waters  was  accidental.     He  was  by  no   means  sure  that  it 
was  unavoidable,  for  at  the  present  time  the  company  was 
avoiding  it,  and   he  had  only  used  the  expression  because 
he  was  anxious  to  give  the  companies  the  benefit  of  the 
doubt.     As  to  risk   from   the  existing  -upply,  he   did  not 
think  there  was  much  to  fear  as  long  as  the  companies  kept 
things  up  to  their  present  standard  :  but   again  it  was  a 
-tion  of  the  strength  of  the   chain   at  its  weakest  link, 
and  they  must  bear  in  mind  what  might  happen  at   some 
future  time  if  matters  were  not  looked  after.     Things  were 
in  a  very  good  condition  at   present,  but  he  quite  agreed 
with   Mr.  Whittaker  that  whoever  was  in   charge   of  the 
water  supply  it   was  necessary    to    Lave    the  policeman 
constantly  on  the  beat.     He   quite  admitted   the   force  of 
Mr.  Hooper's  remarks  about  the  small  quantity  of  suspended 
matter  consumed  per  head  per  day  ;  but  the  same  argument 
applied    equally    to    the    carlion,    nitrogen,   &e.       Again, 
referring  to  the  deduction  for  what  he  had  called  '•'unavoid- 
able rust  and  dust"  in    the  Kent   water-,  he  would  ask  how 
it  happened  that   angululia?  occurred  in   it  ?     Was  it  from 
dust  in  the   reservoirs  or  from  dirty  mains  ?     There  was, 
in   fact,  something   mysterious    at   times   about   the    Kent 
company's  water  which  he  could   not  explain,  and  had  an 
itching  to  investigate      As  to  the  loss  on  ignition  there  was 
only  one  way  of  determining  it,  and  he  thought  Mr.  Thorp 
might  have  given  him  credit  for  using  that  process  with  the 
usual  care.     Tie-   solids   were   dried   at    Ion    C.,  carefully 
ignited  at  a  low  red  heat,  and  re-carbonated  with  ammonium 
carbonate.     Then  as  to   the  microscopical  statements,  Mr. 
lievan    seemed   to   think   that  he  was    pushing  matters  too 
far  in  sayiDg  that  there  was  a  ratio  between  the  microscopical 
and  the  chemical   results  which   fairly  agreed.     Of  course 
there  were  isolated  cases    in  which   the   lines  crossed,  but  it 
was  remarkable  how  close  the  agreement  was.     It  must  be 
remembered   that    tlii-   was   the  first    time   that    the   micro- 
scopical  examination    had    been    put    into    numerical   form, 
and  at  the  best  this  could  beabut  an  assumption.    If  the  per- 
centage of  objectionable  samples  were  calculated  into  weight 


as  representing  a  defiuite  proportion  of  the  total  known 
to  be  present,  and  these  results  formed  a  fairly  uniform 
curve  with  the  chemical  factors,  there  must  be  some  basis 
of  agreement  between  them.  Doubtless  the  microscopical 
examinations  would  be  those  most  needing  revision,  as 
they  were  not  at  first  made  with  the  intention  of  working 
the  observations  into  a  numerical  statement. 

Mr.  Bevax  :  You  cannot  average  discordant  figures. 

Mr.  Dibdix  replied  that  with  reference  to  the  micro- 
filter  it  was  clear  that  1  m.m.  deposit  in  the  micro-filter  per 
litre,  equalled  from  0-002  to  0-O05  grain  per  gallon  in  the 
case  of  the  filtered  waters,  or  an  average  of  0'004.  In  the 
case  of  the  unfiltered  river  water  containing  a  relatively 
large  quantity  of  mineral  matter,  sand,  &c,  the  ratio  of 
weight  to  volume  was  naturally  higher,  viz.,  0-06  per  mm. 
than  in  the  case  of  the  lighter  organic  matter  in  the  filtered 
water.  If  the  process  gave  an  indication  which  could  not  be 
got  otherwise,  surely  it  was  ;>  useful  one.  It  was  already 
contended  that  the  difference  of  a  few  thousandths  of  a  grain 
is  of  no  practical  importance ;  why  then  cavil  at  such, 
minute  differences  as  these?  By  it  he  had  been  able  to 
point  out  defects  in  well  waters  which  he  had  suspected,  but 
could  not  be  certain  about  before.  Dr.  Dyer  had  objected 
to  the  examination  of  water  from  the  mains  instead  of  the 
filter  beds.  Of  course  he  had  no  power  to  go  to  the 
companies*  works  for  his  samples,  and  questioned  whether 
they  would  have  granted  permission.  The  question  was  not 
what  came  from  filter  A  or  B,  but  what  they  supplied  to 
the  consumer.  Some  filters  might  be  working  well  while 
one  might  break  down  entirely.  His  method  tested  the 
average  quality  of  the  supply,  and  that  was  the  main 
question.  As  to  the  collection  from  the  stand  pipes,  it  was 
made  most  carefully,  the  bottles  used  being  thoroughly 
cleansed. 

Mr.  Groves  inquired  if  they  were  sterilised. 

Mr.  Dibdin,  continuing,  said  that  they  were  sterilised  with 
strong  sulphuric  acid,  and  the  samples  for  bacteriological 
examination  were  taken  in  2  oz.  bottles,  sterilised  at  a 
temperatue  of  400°,  and  many  hundred  check  experiments 
were  made  under  varying  conditions,  many  plates  being 
inoculated  on  the  spot.  As  to  the  amount  of  suspended 
matter  being  unimportant,  that  was  quite  true,  but  where, 
one  found  a  considerable  quantity  of  decomposing  matter, 
hairs,  fibres,  various  infusoria,  and  colonies  of  bacteria 
these  were  at  least  objectionable. 

OX  A  RELATION  OF  COLOUR  TO  VALUE 
IN  MALT, 

BT    JOSEFH   W.    LOVIBON'D. 

The  method  of  estimating  the  quality  of  malt  to  be  des- 
scribed  is  not  intended  to,  nor  can  it  replace  the  analytical 
precautions  now  in  use,  it  is  intended  to  supplement  the 
present  methods  by  providing  a  means  of  estimating  those 
subtle  properties  which,  whilst  materially  influencing  the 
flavour,  brilliancy,  and  keeping  properties  of  ale  are  yet  too 
subtle  in  their  nature  to  be.  isolated,  weighed,  or  even, 
named. 

The  estimation  of  malt  values  does  not  always  receive  the 
attention  it  merits,  considering  the  large  quantity  of  valu- 
able stock  which  must  accumulate  in  the  brewery  between 
'  the  first  purchase  of  the  malt  and  the  final  judgment  of 
the  finished  beer,  and  in  cases  where  the  finished  beer  is 
not  ell  that  can  be  desired,  the  responsibility  of  placing 
blame  on  the  malt  is  not  a  light  one.  the  whole  process  of 
brewing  being  a  succession  of  conditions  each  of  which  has 
an  influence  tor  good  or  for  evil  on  the  final  product. 

Another  difficulty  in  judging  malt  arises  from  experts 
not  yet  being  fully  agreed  as  to  the  exact  nature  and  value 
of  some  of  the  malt  constituents :  for  instance,  certain 
soluble  substances  are  sometimes  classed  as  unknown  bodies 
and  sometimes  a^  sugars,  these  substances  frequently  vary 
from  4  to  6  per  cent,  and  as  their  function  is  undetermined, 
an  element  of  uncertainty  is  introduced  which  tends  to 
confuse  the  judgment  of  the  practical  brewer.  ■  ■*>*&  1 

In  addition  to  this  a  high  percentage  of  diastase  is 
usually  considered  an  index  of  good  value,  and  this  may  be 
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«.>  whon  ;i  large  proportion  of  starch  material  is  used, 
requiring  lor  its  conversion  a  great  excess  of  diastolic 
power  in  the  malt,  bni  in  those  coses  where  malt  alone'or 
only  a  small  proportion  oi  starch  material  if  used,  the 
advantage  't  high  diustutic  power  is  not  so  evident,  it   is 

even  i ible  thai    h,   some   cases   :i    high    percentag 

diastase  ma)  be  an  index  of  low  value,  as  affording 
presumptive  evidence  of  a  Ion  temperature  on  the  kiln. 

Supposing  thai  all  questions  of  analytical  apportionment 
were  settled,  there  still  remain  to  in-  dealt  with  those 
intangible  substances  alreud)  inentione  1 

I'll,'  method  of  estimating  the  effect  ol  these  substances 

cm  beei  i-  based  on  a  new  law,  which  I  call  the  law  ofspcci- 

iloui  absorption,  the  fundamental  principle  of  tin-  law 

being, that  each  definite  substance  has  Q  power  of  absorbing 

definite  rays  from  impinging  white  light,  this  power  being 

i. mt  m>  long  as  the  substance  itself  remains  unaltered, 

The  method  of  establishing  :i  colour  constant  is  to 
measure  the  composition  of  the  liirht  the  substance  refli  cts 
or  transmits,  and  then  to  obtain  the  absorbed  rays  bj 
difference. 

A  single  measurement  does  not  becomi  a  colour  constant 
until  associated  with  the  density  of  the  substance  at  which 
the  measurement  was  made,  and  then  only  applies  to  that 
particular  density.  In  order  to  establish  the  specific  rate  of 
absorption  which  is  to  be  our  future  factor  of  value  succes- 
sive measurements  must  be  made  at  regularly  increasing 
densities,  and  the  results  arranged  in  .1  table  for  comparison, 
or  more  graphically  plotted  into  curves. 

vident  that  the  value  of  the  method  depends  on  the 
definition  of  the  term  "  white  light,"  and  on  the  accuracy 
with  which  the  unabsorbed  rays  can  be  measured,  loth 
these  points  have  been  fully  demonstrated  on  several  occa- 
-  before  mis  Society,  and  arc  moreover  accepted  as 
valid  by  those  investigators  now  using  the  method,  1  do 
not  therefore  purpose  going  into  these  details  this  evening 
further  than  to  recall  one  experimental  fact,  which  is  this, 
that  any  colour  no  matter  how  complex  can  be  quantita- 
tively described  b)  means  of  two  colour  terms  and  one 
light  term. 

This  experimental  tact  is  the  outcome  of  a  law  which 
Ot  received  the  attention  its  importance 
merits,  the  law  being  that  the  colour  of  a  beam  of 
light  depends  on  the  one  preponderating  ra)  if  the  colour 
be  pure,  and  on  the  two  preponderating  rays  if  the  colour 
lie  complex.  That  the  depth  of  colour  is  in  proportion  to 
the  preponderance  of  tlie  one  or  the  two  rays,  and  that  the 
tone  of  the  colour  is  dependent  on  the  quantitative  relations 
of  the  two  preponderating  rays  towards  each  oilier.  This 
holds  good  in  all  eases  within  the  power  of  colour  percep- 
tion by  the  vision,  whether  the  coloured  beam  be  reflected 
from  a  mixture  of  pigments  or  whether  it  be  produced  by  a 
mixture  of  coloured  lights,  Postponing  for  the  present  the 
-deration  of  the  light  term.  Yettoic  and  Orange  are  the 
two  colours  which  in  one  proportion  or  another  apply  to  the 
description  of  colour  in  all  malts  and  malt  extracts.  It  is 
the  varying  proportion  of  these  two  colours  which,  when 
co-related  to  the  beers  they  produce  supply  the  means  of 
estimating  the  quality  of  the  malt  so  far  as  the  unknown 
constituents  are  concerned. 

The  method  adopted  for  preparing  the  samples  for  colour 
measurement  is  to  mash  100  grms.  crushed  malt  in  a  500  c.c. 
flask  with  350  gnu-,  of  water  at  74  c,  digesl  in  a  water- 
bath  at  63  c.  for  48  minutes,  cool  and  make  up  to  500  with 
water,  filter,  and  measure,  beginning  with  a  1-iu. 
stratum  and  progress  at  1-in.  intervals  up  to  6-ins., 
when  the  colour  becomes  too  dark  for  reliable  reading 
except  in  the  case  of  very  pale  malts,  the  two  colour  terms 
may  be  tabulated  in  their  numerical  values,  or  plotted  into 
curves,  the  colour  units  supplying  the  ordinates  and  the 
densities  the  abscissa?. 

On  comparing  a  number  of  malt  specific  colour  curves 
with  the  ales  they  produced,  it  soon  became  evident  that 
the  best  results  were  associated  with  a  high  proportion  of 
yellow  over  orange,  and  inferior  results  with  a  low  propor- 
tion of  yellow  over  orange,  this  was  so  constant  that  the 
proportiou  of  yellow  to  orange  is  now  adopted  as  an  index 
for  valuing  pale  malts. 


Ihe  tw,,  examples,  A  and  B  on  i-,_.  i.  used  to  illus- 
trate the  co-relation  of  colour  differences  in  the  mall-. 
with  the  differences  in  quality  of  then  finished  ales,  were 
selected  from  a  number  of  similar  instances,  becan  e  they 
were  the  last  experiments  of  a  series,  and  the)  could 
iciated  with  their  chemical  analysis  l,v  Mi.  Heron. 

Fig.  1. 
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Strata  Thicknesses  in  inches. 
Specific  Colour  Curves  of  two  Samples  of  Malt  (A  and  B). 

The  ale  brewed  from  the  malt  marked  A,  brightened 
readily,  was  fine  flavoured,  and  improved  by  keeping ;  that 
brewed  from  the  malt  marked  B,  brightened  with  difficulty, 
was  inferior  in  flavour,  and  did  not  improve  by  keeping  ; 
there  was  nothing  in  the  appearance  of  the  malt  to  suggest 
any  real  difference  in  quality,  nor  does  the  chemical 
analyses  appear  to  suggest  a  sufficient  explanation  of  the 
wide  difference  between  the  quality  of  the  ales  produced. 

On  comparing  the  specific  colour  curves  of  A  with  those 
of  B  on  chart  1,  it  will  be  noted  that  the  initial  of  yellow 
for  A  at  1  in.  is  0-5  of  a  unit  more  than  B,  whilst  it 
terminates  at  the  6-in.  stratum  2-6  units  more  than  B, 
showing  a  higher  rate  of  increase  in  the  yellow  for  in- 
creasing densities.  In  the  orange  curves,  A  is  0-5  of  a 
unit  less  than  B  at  the  initial  inch,  and  1  ■  9  units  less  at  the 
terminal  6  inches,  showing  a  slower  rate  of  increase  in 
the  orange  for  increasing  densities,  fully  bearing  out  pre- 
vi  his  experiences  as  to  the  co-relation  of  a  high  pro- 
portion of  yellow  with  fine  qualities  in  ales,  and  the 
co-relation  of  a  high  proportion  of  orange  with  inferior 
qualities. 

In  estimating  the  proportion  of  the  two  colours  towards 
each  other,  the  variations  in  the  curves  of  different  malts 
became  somewhat  confusing,  and  it  was  found  more  con- 
venient to  plot  a  complementary  curve  showing  the  varying 
colour  proportions  in  a  single  line.  The  ordinates  for  this 
complementary  curve  are  supplied  by  the  number  of  times 
the  orange  is  divisible  into  the  yellow  at  each  measurement, 
and  the  abscissa;  by  the  stratum  thickness  of  each  measure- 
ment, the  variations  in  the  curve  then  exactly  represent  the 


190 


THE  JOURNAL  OF  THE  SOCTETY  OF  CHEMICAL  INDUSTRY.     [March  K.18W. 


variation  if  proportion  between  yellow  and  orange  in  the 
malt  extract. 

Mb.  Hfuon's  A.NAKTSES  as  Two  Malts. 
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I  am  only  prepared  'his  evening  to  deal  with  the  curves 
of  pale  ale  malts,  and  for  this  reason  it  was  found  neces- 
sary to  establish  a  separate  normal  for  the  higher  dried 
malls,  as  the  type  of  specific  absorption  curves  alters  in 
these  malts,  appearing  to  have  some  relation  to  the  tem- 
perature of  the  kiln,  until  more  work  has  been  devoted  to 
the  co-relation  of  quality  to  the  new  specific  curve,  little 
more  can  be  said  on  this  part  of  the  subject. 

How  necessary  this  co-relation  of  colour  to  values  is  will 
be  realised  on  examining  the  collection  of  nine  comple- 
mentary curves  of  pale  malts  on  Fig.  3,  with  the  six 
complementary  curves  of  higher  dried  malts  on  Fig.  4 ; 
they  are  arranged  and  numbered  in  their  order  of  merit  as 
determined  by  the  rule  of  yellow  proportion  over  orange 
already  defined. 


The  complementary  curves  of  A  and  B  are  shown 
together  in  Fig.  2  ;  there  is  an  important  difference  in  their 
type,  as  they  curve  in  opposite  directions,  A  curving 
upwards  and  B  downwards. 
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Strata    Thicknesses. 

Secondary  Corves  showing  Proportions  of  Yellow  to  Orange  in 
A  and  B  Malt  Solutions. 

A  comparison  of  these  two  curves  show  that  the  measure. 
of  a  malt  extract  at  a  single  density  does  not  give  a 
sufficient  basis  for  a  reliable  estimation,  it  may  even  prove 
mi-leading,  as  in  the  examples  before  us,  where  two  malts 
widely  differing  in  quality  give  similar  proportions  of 
yellow  to  orange  at  the  :(-in.  density  where  the  curves 
meet,  but  diverge  at  all  other  points. 


Fig.  3. 
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Secondary  Curves  showing  Proportions  of  Yellow  to  Orange. 

First,  dealing  with  the  nine  complementary  curves  of 
pale  malts  in  Fig.  3,  the  two  extremes  are  distinctly 
different  in  type  as  they  curve  in  opposite  directions,  and 
according  to  our  rule  of  procedure  Xo.  1  represents  the 
highest  type  and  No.  9  the  lowest  type.  It  will  be  seen 
that  Xo.  2,  the  second  in  quality,  is  the  specific  curve  of 
the  A  malt,  which  was  chosen  as  an  example  for  illustra- 
tion, and  was  known  to  produce  excellent  results  in  the 
finished  ales,  in  this  way  confirming  the  co-relation  of  fine 
quality  with  this  particular  form  of  specific  absorption 
curve. 

It  will  be  also  seen  that  Xo.  S  is  only  one  degree  better 
in  quality  than  the  worst  example  No.  9,  and  was  known 
to  produce  unsatisfactory  results,  confirming  previous 
experience  as  to  the  co-relation  of  this  type  of  curve  in 
pale  malts  of  inferior  quality.  I  may  say  that  when  these 
curves  were  selected  as  examples  there  was  no  previous 
knowledge  as  to  the  position  A  and  B  would  take  in  the 
scale ;  this  was  only  revealed  after  the  charts  were  made. 

Accepting  Xos.  1  and  9  as  the  result  of  two  distinct 
methods  of  mait  curing,  it  is  quite  easy  to  suppose  that 
the  intermediate  curves  may  be  mixtures  of  these  two 
methods  brought  about  by  uneven  management  on  the  kiln 
or,  if  the  kiln  had  been  evenly  managed,  it  is  quite  as  easy 
to  imagine  thai  the  intermediate  curves  are  specific  for  the 
particular  stage  of  curing  where  one  type  was  merging 
into  the  other.  This,  however,  is  pure  speculation,  the 
question  can  only  be  settled  by  actual  experiment  with 
malt  during  the  process  of  curing. 

Although  I  do  not  now  propose  dealing  with  the  higher 
dried  malts  on  chart  4,  as  the  co-relation  of  qualities  to 
curves  has  not  been  yet  established,  it  trill  be  observed 
that  there  is  here  also  a  change  of  curve  character  in  the 
highest  dried  malt  1  Nos.  13,  1  I,  and  15,  and  necessarily  the 
intermediate  curves  are  open  to  the  same  contingencies  of 
uneven  drying.  A  reference  to  the  table  of  measurements 
will  show  the  degree  of  colour  of  each  malt  extract  at  every 
density. 
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;is  one  of  the  three  terms  necessary  for  quantitatively 
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Specific  Colour  Carves  of  two  Samples  of  Malt  showing  Black 
Absorption  Curves. 

It  is  not  yet  decided  whether  this  black  factor  causing  a 
decreased  brilliancy  arising  from  a  slightly  less  eflV 
filtering,  or  whether  it  is  an  inherent  property  in  sonic 
barleys.  Should  the  latter  prove  to  be  the  case,  it  would 
be  analagona  to  the  loss  of  brightness  found  in  wheaten 
flour  made  from  imperfectly  ripened  wheat. 

Discrssiox. 
Mr.    E.   Grant  Hooter  thought   that    the   paper  could 
only  be    adequately   discussed   after   careful   consideration 


when  in  print.  Then  were,  however,  a  !'■>■.  points  on 
which  he  would  like  information  ami  on  which  hem 
offer  something  in  the  nature  of  criticism.  In  the  firs! 
place,  had  the  facts  been  isolated!  Thej  had  been  told 
that  the  been  produced  by  tin-  two  malts  of  which  pai 
culars  had  been  given  were  in  the  one  case  good,  and  in  the 
other  unsatisfactory,  and  the]  were  asked  to  conclude  that 
these  results  wen  entirely  due  to  those  differences  in  the 
malt  which  wen  indicated  by  the  colour  analysis  of  the 
voit  they  respectively  yielded.  It  seemed  to  him  thai  two 
classes  of  malt  bad  been  dealt  with,  which  on  brewing 
would  result  in  two  distinct  classes  of  wort,  each  yielding 
a  different  proportion  of  alcohol.  The  tabular  results 
before  the  meeting,  beaded  "  Analysis  of  Malts,'1  he  under 
stood  indicated  not  the  composition  of  the  malt  but  of  the 
wort  or  extract  yielded  by  the  two  samples.  Here  tin y 
found  that  in  one  case  the  maltose  was  43  per  cent.,  and 
in  the  other  .'i.'i  per  cent.,  and  that  the  dextrine  was  in  the 
tiist  instance  9  per  cent,  as  against  14  per  cent,  in  the  other. 
It  followed,  therefore,  that  in  one  case  there  would  be  a 
greater  attenuation  with  the  production  of  a  larger  propor- 
tion of  alcohol  than  in  the  other,  and  if  up  to  the  end  of 
the  primary  fermentation  other  things  wire  equal,  two 
beei-s  so  different  would  exhibit  different  degrees  of  stability. 
It  was  necessary  to  bear  these  facts  in  mind  before  Bpeak- 
ing  of  the  soundness  of  a  beer  derived  from  such  malt. 
Hut  in  connection  with  the  comparison  in  the  matter  of 
soundness  he  should  like  to  hear  from  Mr.  Lovibond  that 
the  precaution  had  been  taken  to  use  the  same  yeast.  It 
the  experiments  were  made  at  different  times  it  was  quite 
possible  that  the  instability  in  the  one  case  was  due  to  the 
y.ast.  He  would  suggest  as  an  explanation  of  some  of  the 
differences  found  that  the  orange  colour  was  a  product  of 
caramelisatiou.  From  the  colour  curves  he  judged  that 
different  proportions  of  caramel  would  be  found,  and  would 
suggest  that  the  difference  in  appearance  represented  the 
precipitation  of  a  caramel  body.  So  far  as  he  could  under- 
stand, the  curves  meant  that  the  lighter  the  colour  of  a 
malt,  provided  it  were  completely  dried,  the  better  the  malt 
was.  Was  there  evidence  that  these  colour  constituents 
indicated  intrinsic  soundness,  or  did  this  orange  colour 
merely  point  to  the  presence  of  caramel  constituents  with 
a  tendency  to  fall  out  of  solution  under  certain  conditions  ? 
The  more  highly  coloured  a  malt  was  the  more  the  diaBtaee 
would  be  affected,  anil  the  less  complete  would  be  the  con- 
version with  a  resulting  variation  in  the  composition  of  the 
beer  produced.  Had  Mr.  Lovibond  taken  care  to  eliminate 
the  effect  of  this  last  difference,  and  secured  such  a  uniform 
basis  as  would  permit  a  reliable  comparison  ? 

Mr.  Bkyan  Corcoran  had  had  considerable  experience 
in  the  construction  of  malt  kilns.  He  also  had  some 
acquaintance  with  the  tintometer  and  quite  believed  in 
its  tests,  but  he  would  like  to  know  what  the  author 
meant  by  the  curing  of  malt,  and  whether  the  quality 
depended  on  the  quality  of  the  barley-  or  upon  the  way  in 
which  it  was  malted,  and  also  whether  the  length  of  steep- 
ing had  anything  to  do  with  it.  Some  people  steeped  for 
4u  hours,  others  for  60  hours.  On  the  question  of 
drying,  Mr.  Lovibond  had  spoken  of  the  temperature  in 
the  kiln.  He  thought  that  was  not  a  very  sound  way  of 
estimating  the  drying,  as  it  was  possible  to  have  a  kiln  at 
a  high  temperature  with  very  little  draught,  or  one  with  a 
good  draught  and  a  low  temperature,  the  latter  generally- 
producing  the  best  malt.  The  colouring  of  the  malt  was 
a  very  difficult  question  to  understand.  Mr.  Lovibond  had 
spoken  of  the  highest  dried  malt.  Did  he  mean  the  malt 
with  the  least  moisture  in  it  ?  He  had  found  that  the  lower 
temperature  generally  produced  the  best  results  and 
therefore  gave  mo-t  satisfaction  ? 

Mr.  E.  S.  Iikavk.n  had  found  the  tintometer  of  great  use 
in  keeping  a  check  on  the  drying  of  malts.  He  was  not 
prepared  at  that  moment  to  criticise  the  results,  but  if  they 
proved  to  be  corroborated  by  further  investigation,  they 
would  undoubtedly  be  of  the  greatest  possible  advantage. 
He  would  venture  to  suggest,  however,  that  it  would 
be  a  great  gain  if  in  the  place  of  what  was  usually- 
known  as  "  Series  52  "  of  Mr.  Lovibond's  tintometer,  the 
series  which  was  used  in  recording  the  tint  depth  of  the 
caramel  colour  and  of  malt  extracts,   determinations  were 


192 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.    [March si,  1397. 


made  in  the  standard  primary  colours.  Mr.  Lovibond  had 
uot  that  evening  referred  in  any  way  to  that  series  of 
standard  glasses  in  which  the  colour  tint  of  malt  extract 
was  usually  quoted  by  analysts.  He  had  standardised 
that  series*  himself  with  the  red  and  yellow,  giving  the 
orange  and  yellow  curves  which  Mr.  Lovibond  had  referred 
to,  and  he  found  that  as  the  series  progressed  upwards  the 
ratio  of  yellow  to  orange  increased,  following  in  that  respect 
■what  happened  with  normally  dried  malts,  and  also  with 
different  densities  of  caramel.  If,  however,  it  became 
customary  to  state  and  tabulate  the  colour  of  malt  in  terms 
of  the  primary  standards,  it  would,  he  considered,  facilitate 
the  elucidation  of  the  colour  analysis  of  malts.  The 
single  standard  afforded  nothing  on  which  to  draw  any 
deductions,  hut  a  combination  of  the  red  and  yellow 
glasses  would  do  so.  He  had  before  known  of  the  truth 
of  what  Mr.  Lovibond  had  stated,  viz.,  that  it  was  possible 
to  match  any  transmitted  or  reflected  colour  by  means  of 
the  standard  glasses,  anil  it  was  tolerably  evident  that 
irregularities  in  the  drying  of  the  malt  were  made  apparent 
by  the  different  character  of  the  tints  which  were  revealed. 
If  measurements  were  taken  with  those  glasses  considerable 
benefit  might  accrue  and  the  results  be  further  tested. 

Mr.  J.  Heron  had  listened  with  very  great  interest  to 
the  paper,  because  it  opened  up  a  new  field  in  connection 
with  the  analysis  of  malt,  caramel,  and  sugars,  the  colour 
of  which  consisted  solely  of  a  combination  of  red  and 
yellow  in  varying  proportions,  its  principal  use  hitherto  in 
a  brewer's  laboratory  appeared  to  have  been  exceedingly 
limited,  being  employed  merely  to  determine  the  relative 
depths  of  colour  of  malt  extract,  sugar  solution,  See.,  but 
this  operation,  simple  as  it  was,  showed  a  very  great  deal 
about  the  way  in  which  the  malt  had  been  dried  and  cured 
on  the  kiln.  The  figures  so  obtained,  and  compared  with 
the  diastatic  capacity  of  the  malt,  would  tend  to  show  the 
operations  to  which  that  malt  had  been  subjected  from  the 
time  it  went  on  to  the  kiln  to  the  time  it  came  off,  and  he 
claimed  that  those  determinations  threw  a  good  deal  of  light 
upon  the  history  of  a  malt  from  the  time  it  went  on  the 
kiln  until  it  came  off,  but  this  was  as  far  as  they  could  go  at 
present.  Mr.  Lovibond  drew  his  attention  two  years  ago  to 
the  hearings  which  the  combination  of  red  and  yellow  had 
upon  the  quality  of  black  malts,  and  it  occurred  to  him  after- 
wards that  those  observations  might  be  applied  to  pale  and 
high-dried  malts  as  well.  If  an  analyst  carefully  examined 
the  colour  of  malt  extracts  by  the  scientific  method  brought 
forward  by  Mr.  Lovibond,  he  would  obtain  a  good  deal  of 
information  as  to  the  quality  of  the  malt  he  was  dealing 
with.  He  had  invariably  found,  and  in  that  he  was  cor- 
roborated by  the  observations  of  those  brewers  who  had 
used  the  tintometer  in  the  manner  indicated,  that  those 
malts  whose  extract-,  showed  a  large  proportion  of  orange 
as  compared  with  yellow,  produced  beers  which  did  not  turn 
out  satisfactory.     How  did  the  tintometer  values  correspond 


with  the  values  ascribed  by  the  chemist  froi.i  an  analytical 
point   of  view?     He  was   fully  convinced  that    there   was 
some  close  connection  between  them,  but  he  should  not  like 
to  say  anything  about  that  just  yet,  because  he  did  not  con- 
sider that    sufficient   experiments  had   been   made   in    this 
direction.     So  far,  however,  there  was  a  decided  connection 
between  the  results  as  revealed  by  analysis  and  the  results 
revealed  by  the  tintometer,  and  he  could  only  hope  that  it 
would  be   Mr.   Lovibond's,  and  perhaps  his  own,  pleasing 
duty   at  some  future  time  to  give  the  results  of  investiga- 
tions in  that  direction.     He  had  had  nothing  to  do  with  the 
preparation  of  the  paper  just  read,  but  there  were  two  or 
three  points  in   it  on  which  he  begged  to  differ  from  Mr. 
Lovibond.     He   could  not   agree  with  him  in  carrying  on 
his  mash  at  such  a  high  temperature.     He  had  found  that  a 
cold    water  mash   and   one  mashed  with  hot  water   under 
standard  conditions   (i.e.,   at  65^  C),  provided  the  extract 
was  not  boiled  afterwards,  would  give  practically  the  same 
results  in  the  tintometer.      The  colour  of  the  malt  was  not 
increased  by  mashing  in  water  at  65°  C,  except   perhaps,  to 
a  point  that  was  negligable.    He  had  no  doubt  that  although 
the  total   units  of  colour  obtained  by  a  hot  mash  were  the 
same  as  those  obtained  by  a  cold  mash  the  relative  propor- 
tion of   orange  and  yellow  might  be   altered  to    a   slight 
extent,   and   he  would  therefore  suggest  that  whatever  be 
the  density  used  the  mash  should  be  carried  on  with  cold 
water  at,   say,  603  F.     There    were   a   great    many    small 
differences  which  would  creep   in  when  making  a  mash  at  a 
high  temperature,  and  which  could  be  avoided  by  making  a 
mash    with    cold   water.     The    temperature   of  74:   C.  was 
a  point  at  which  the  diastase  was  considerably  crippled,  and 
they  might  look  upon  75c  to  80°  as  the  critical  temperature. 
74:  was  also  very  much  higher  than  was  usually  employed 
in   mashing  operations  on  a  commercial  scale.     He  would 
prefer   making   a   mash    at    65°   C,    equivalent   to    about 
150°  F.     Mr.  Lovibond  had  referred  to   the  black  factor 
creeping  in  in  the  case  of  certain  malts.      He  had  found 
that  with  some    malts    mashed  under  standard  conditions 
at  65°  C.  a  brilliancy  could  be  obtained  in  the  beer  with  the 
greatest   ease,  while  with  others  it  was  impossible  to  elimi- 
nate a  certain  cloudiness  which  was  more  easily  revealed  by 
examination  in  the   polarimeter  than   in    any    other   way. 
This    was    a  very    good   index    as   to  the  brightness  of  a 
solution,  because  although  the  solution  might  appear  to  be 
absolutely  brilliant   to  the  naked  eye,  yet,  when  examined 
in  the  polarimeter,  the  slightest  degree  of  cloudiness  would 
be  revealed.      In   a  thin  strata   of  liquid    this    peculiarity 
would   not   be   perceived,   but  in  a  strata  of   6  inches   or 
more   it   would   appear,   and    would    indicate   certain    bad 
qualities  in   the  malt,  but  what  those  bad  qualities  were  it 
was  impossible  yet  to  say.      No  doubt  the  lines  which  Mr. 
Lovibond  had  taken    up  in   the   paper,    and   the   field   of 
further  research  thrown  open  by  him,  would  be  productive  of 
great  benefit,  and  when  brewers  on  these  lines  began  to 
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make  a  periodical  examination  ..t  their  malts  the;,  would 
(iiul  iliat  l.v  a  simple  operation  of  mushing  and  examining 
the  resulting  wort  in  the  tintometer,  they  would  after  a  shtfrt 
time  I"  able  to  predict  whal  the  character  of  the  resulting 
beet  would  be  like.  tVgreai  advance  in  out  kuowledgi  ol 
s  of  malt  would  then  be  made,  nod 
the  thankj  ol  ill''  brewing  world  generally  would  be  due  to 
Mr.  Liovibond  for  initiating  re-catch  in  whit  most  be 
irded  us  heretofore  unbroken  ground. 

Mr.  Wni.ivM  1" \  111:  said  that  he  gathered  from  Mr. 
Heron's  remarks  that  he  had  considerable  faith  in  the  cor- 
rectness of  Mr.  Loviboud's  tin-dry,  viz.,  that  the  quality 
of  a  mall  could  be  judged  bj  the  ratio  of  yellow  to  orange. 
Mr.  Lovibond  in  bis  paper  had  told  them  that  he  based  bis 
theory  upon  man]  experiments,  and  found  t Ik* t  the  best 
been  wen  produced  from  malts  where  the  tintometer 
showed  a  relatively  high  ratio  of  yellow  to  orange.  Under 
the-e  circumstances  he  wished  that  brewers' analysts,  instead 
of  tclliuir  them  simply  the  tintometer  reading  i°,  5°,  65,  or 
whatever  it  might  be,  would  state  the  ratio  between  the 
yellow  and  orange,  so  that  brewers  might  have  an  oppor- 
tunity of  testing  the  correctness  of  the  theories  enunciated 
by  Mr.  Lovibond.  The  tintometer  was  becoming  o  valua- 
ble instrument  to  brewers,  who  wire  finding  out  that  the 
quality  "f  a  mall  could  be  judged  by  the  ratio  of  tinto- 
meter reading  to  diastatic  capacity.  He  him-elf  had  found 
that  a  mall  having  a  tintometer  reading  of  3s,  combined 
with  a  diastatic  capacity  of  4J  ,  did  not  produce  so  satisfac- 
tory a  pale  ale  as  a  malt  having  a  tintometer  reading 
combined  with  a  diastatic  capacity  of  37  ;  the  former  giving 
a  beer  more  liable  to  frets  and  wild  yeast  attacks  in  summer, 
and  not  fining  so  readily  as  beer  produced  from  the  latter. 
Perhaps  the  gentleman  who  had  previously  spoken  would 
say  that  the  condition  of  his  yeast  may  have  had  something 
to  do  with  the  difference  noted  in  the  quality  of  the  respec- 
tive beers.  But  the  experience  of  other  brewers  led  him  to 
believe  in  the  correctness  of  what  he  had  stated. 

Mr.  J.  \V.  LOVIBOND,  in  reply  to  Mr.  Hooper's  first 
question,  said  that  he  need  hardly  assure  the  members  of 
that  Society  that  every  care  was  taken  to  have  the  con- 
ditions of  the  experiments  identical  :  in  fact,  they  were 
extracts  taken  from  their  usual  work.  This  series  extended 
over  three  months,  and  embraced  twenty  times  a-  many 
examples  as  had  been  shown  in  the  charts.  Those  shown 
were  not  selected  for  any  particular  reason,  except  that  they 
were  the  last  of  the  series,  and  could  be  accompanied  by  the 
chemical  analyses.  The  colour  measurements  had  nothing 
to  do  with  Mr.  Heron's  analysis,  aud  were  independent 
results.  With  reference  to  the  standards  50  and  52,  they 
were  arbitrary  standards,  and  were  simply  the  nearest 
glasses  which,  in  the  early  days  of  the  tintometer,  he  could 
get  in  accord  with  he  caramels  and  malts.  They  fairly  met 
the  case,  although  they  were  not  scientific,  and  were  not 
based  on  the  equivalence  of  the  fix  colour  rays  in  a  beam 
of  white  light,  as  the  new-  standards  were.  He  should  like 
to  see  a  change  made  from  the  SO  and  52  series.  They  had 
answered  the  purpose  up  to  the  present  time,  but  the 
accumulation  of  facts  sho.ved  that  they  did  not  meet  the 
requirements  of  present  discoveries.  The  mash  was  male 
as  nearly  as  possible  under  the  conditions  obtaining  in 
brewing.  The  temperature  might  be  high,  as  Mr.  Heron 
had  stated,  but  in  dealing  with  small  quantities  there  was 
always  a  loss  of  temperature  in  manipulation.  No  diastatic 
destruction  took  place,  because,  in  fact,  the  extracts  obtained 
were  such  as  the  malts  might  be  expected  to  yield.  In 
reference  to  Mr.  Corcoran's  question  as  to  tlie  quality  of 
bailey  and  malt,  and  the  drying  :  the  malt  made  bv  his 
firm  was  from  barley  of  good  mailing  quality  :  the  other 
samples  of  malt  were  from  good  makers,  tendered  for  sale 
in  the  ordinary  course  of  business  The  drying  was  aver) 
important  problem,  however.  For  his  own  guidance  he  had 
divided  the  kilning  process  into  two  portions  :  the  first  he 
called  the  drying,  and  the  second  curing.  The  curing  was 
the  key  to  the  whole  position,  and  on  the  cue  with  which 
it  was  carried  out  depeuded  the  proportion  of  yellow  and 
orange,  which  he  had  no  doubt  whatever  was  an  iodex  to 
high  quality. 

Mr.  1'vin  asked  how  uianv  davs  it  was  on  the  kiln. 


Mi     I...V  [BOND  replied  that  hi  had  assumed  that  the  malts 
u.le  Gurly  made  on  il„  floor,  and  w.  nt  tothe  kiln  in  the 

workmanlike  mannei  ;  four  day  -  was  the  usual  time,  but  sub- 
ject t me  variation-  under  die  exi  ■•  dden  rise  in 

temperature.    With  reference  to  the  eoloot  in  the  high-dried 

lual's might  get  an  a\.  rage  colour  depth  will,  desperately 

badly  cured  malts,  burnt  in  one  corner  and  uncured  in  another. 

it   mixed  together,  an  average  tintometer  result   may  be 

obtained,  and  it  was  net  until  comparing  tin-  proportions  of 

the  curie  that  the  true  history  of  the  curing  WSJ  shown. 
He  could  take  a  dried  malt  and  say  without  hesitation  whether 
the  curing  had  been  uue\.n  or  not.  from  the  proportion  of 
orange  and  yellow.  Mr,  Beaven  had  Bpoken  of  the  di 
hility  of  replacing  the  arbitrary  standard-  In  the  scientific 
standard-.  With  that  he  quite  agreed,  and  thought  that 
until  it  was  done  it  was  not  possible  to  compare  di*i 
results.  In  reply  to  Mr.  Heron's  suggestion  of  a  cold- 
water  mash  :  it  did  not  matter  what  proce—  was  adopted  if 
the  result-  were  similar:  and  if  different,  the  only  difficulty 
which  could  arise  would  lie  that  a  separate  normal  would 
have  to  be  established  for  each  process.  It  cold 
extract  gave  a  similar  result  to  tin  hot-water  extract,  there 
would  he  no  necessity  for  establishing  a  separate  normal. 
Mr.  lytic  had  touched  on  a  most  important  point  when 
he  spoke  about  unsatisfactory  lierrs.  The  old  tintometer 
Standards  would  not  discriminate  between  the  qualities  of 
the  malt,  but  would  simply  give  the  depth  of  colour:  and 
whether  that  wa-  arrived  at  by  the  quality  of  the  barley  or 
the  drying,  it  would  not  indicate.  If  the  malt  mentioned 
had  passed  through  his  hands,  he  could  have  told  by  the 
nature  of  the  absorption  curve  whether  the  results  would  be 
likely  to  prove  unsatisfactory,  and  whether  the  malt  had 
been  unevenly  dried, 


HEHNER'S  BROMINE  TESTS  OF  OILS. 

BV    .!.     II.    B.    JENKINS. 

The  following  comparative  results  were  obtained  by  the 
bromo-thermal  and  bromo-gravimetric  tests  of  oils,  the 
experiments  being  conducted  under  the  conditions  laid 
down  by  Helm  i  and  Mitchell  in  the  Analyst  of  March 
and  July  1895.  The  figure-  ate  compared  with  the  iodine- 
value-  of  the  oil-  ;,s  determined  by  the  Hubl  process  : 

For  the  bromo- thermal        -  eted  tube  was 

used.  The  iodine  values  of  the  oils  are  derived  by  multi- 
plying the  rise  of  temperature  in  degrees  ('.  by  5  •  7,  the  factor 
for  the  particular  tube.  Sec.  used  in  the  experiments.  In  the 
gravimetric  process  the  percentage  increase  of  weight  of 
tin-  oil  after  bromiuation,  i.e.  the  bromine  value,  is  converted 
into  the  iodine  value  by  using  the  factor  1    os:  \  = 

In  the  gravimetric  experiments  the  brominated  oil-  were 
dried  first  for  5  hours  in  the  water  oven,  say  at  t'7  <_'..  and 
afterwards  for  a  further  10  hours  in  an  oil  oven  regulated 
to  125'  C,  successive  weighings  being  taken  after  each  hour's 
exposure.  The  deportment  of  tie  oil-  during  drying  is 
shown  in  the  following  table,  in  which  the  weights  found 
after  stated  intervals  have  been  calculated  to  iodine  values: — 

Iodine   Values. 


Oil. 


Bromo-gravimetric. 


Hubl.        ther-      Dried  at  97°  C.     Drie  I  at 

3  hrs.      3  hrs.      3  las.     10  hrs. 


■ 

• 

!>5'5 

171   1 

•    ■ 

• 

169-9 

166-S 

137-5 

l.jla 

--   - 

- 

-I,-,, 

77-i 

Rape 1 

Raw  linseed  .  i:i:i      173-9 

linseed.  16 

Castor Hi        ■<;■- 


In  the  bromo-gtavimetric  estimations,  the  figures  derived 
from  the  increase  cf  weight  after  3  and  5  hours' dryinc 
at  97  t'.,  when  the  chloroform  ami  excess  of  bromine  may 
be  assumed  to  have  been  expelled,  agree  fairly  well  with 
those  obtained  by  the  Hubl  and  thermal  The 

hourly  weighings,  however,  showed  a   steadj    decrease   of 
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weight  throughout  the  whole  exposure,  ami  even  after  the 
15  hours  the  loss  in  the  case  of  the  rape  oil  was  :>  nigrms., 
which,  on  the  1*5  grir..  of  sample  taken,  corresponds  to  a 
loss  of  0*8  in  the  iodine  value  per  hourly  weiphitigr.  The 
loss  in  the  ease  of  the  other  oils  was  somewhat  greater. 
It  was  difficult,  therefore,  to  ascertain  when  the  oils  had 
approached  sufficiently  nearly  to  a  constant  weight  to 
permit  the  factor  being  applied  to  convert  to  the  iodine 
value.  The  broiiiuiated  oils  do  not  seem  to  be  quite  stable 
at  the  drying  temperatures. 

In  the  following  table  the  thermal  iodine  values  of  a  series 
of  oils  are  compared  with  the  Hubl  values.  The  specific 
temperature  reaction  figures  (derived  from  the  Maumene 
tests)  arc  also  attached  : — 


Iodine  Values. 


Oil. 


Blown  rape  (sp.  pr.  e 
Blown  cotton  lsp.gr.  D'9639) 

nTeatsfoot  

Olive 

Bot  tlenose 



Rape 

Ravison  rape 

Seal 

Japanese      whI      (sp.    -r. 

Boiled  linseed 

Raw  Unseed 


Hub], 


It  will  be  seen  that  there  is  a  general  agreement  between 
the  Hubl  iodine  values  (column  1)  and  those  calculated 
from  the  thermal  rise  on  brominatian  (column  2). 
Pronounced  exceptions  are  found,  however,  in  the  case  of 
the  two  blown  oils  and  also  in  the  case  of  the  Japanese 
wood  oil.  These  oils  also  form  exceptions  in  the  specific 
temperature  reactions,  which  otherwise  generally  show 
increasing  values  as  the  iodine  values  rise.  Check  deter- 
minations of  these  three  oils  were  made  by  both  the  Hubl 
and  thermal  methods,  but  the  fresh  results  tallied  closely 
with  the  earlier  determinations.  Thinking  that  the  ab- 
normal calculated  iodine  values  for  these  oils  may  really 
correspond  to  abnormal  bromine  values  which  in  these 
instances  may  not  be  comparable  with  the  iodine  values. 
further  tests  were  made  with  them  by  the  bromo-gravi- 
inetric  method.  The  percentage  increase  of  weight,  after 
bromination  and  drying  for  5  hours  at  97°  0.,  was  calculated 
to  iodine  values,  and  gave  for  the  blown  cotton  oil  83-fi, 
for  the  blown  rape  oil  7.V8,  and  for  the  Japanese  wood 
oil  189.  The  figures  for  the  blown  oils  seem  to  support 
the  suggestion  that  the  action  of  bromine  is  more  extensive 
than  the  iodine  of  Hubl  solution.  The  low  result  obtained 
by  the  thermal  method  for  Japanese  wood  oil  remains, 
however,  unexplained,  but  is  probably  due  to  peculiarities 
of  constitution. 

It  is  noteworthy  that  ihe  differences  in  the  case  of 
Japanese  wood  oil  disappear  when  the  fatty  acids  are 
examined.  These  gave  an  iodine  value  by  Hiibl  method 
of  150'  1  and  by  bromo-thermal  method  of  148*3. 

If  an  experiment  be  arranged  with  the  Japanese  wood 
oil  as  though  for  applying  the  thermal  test,  except  that 
half  of  the  chloroform  is  replaced  by  a  saturated  chloro- 
formic  solution,  of  iodine — this  being  used  in  place  of 
bromine, —the  rise  of  temperature  (only  a  few  degrees)  is 
very  slow,  but  alter  a  couple  of  minutes  the  whole  solution 
rapidly  thickens  to  a  stiff  elastic  jelly.  This  effect  with 
iodine  wa«  not  noticed  in  the  case  of  any  other  of  the  oils 
in  the  li-t,  which  all  remained  clear  and  perfectly  fluid. 
Biomine  has  not  this  thickening  effect  on  the  oil  in 
chloroform  solution. 

In  determining  the  Bpecific  temperature  reactions,  the 
oils  were,  when  necessary,  diluted  with  a  thin  mineral  oil. 
The  Japanese  wood  oil  acted  in  a  way  quite  distinct  and 
characten-tic  i  as  soon  as  the  first  drops  of  sulphuric  acid 
fell  into  tie-  oil,  a  dark,  tough  clot  formed,  which  so  clogged 
the  thermometei  that  sjimng  soon  became  imp. 
When   one  part   of  the   oil  was   dissolved  in  four  parts  of 


mineral  oil,  it  became  just  possible  to  continue  the  stirring 
after  the  addition  of  the  sulphuric  acid,  and  soon  the  clotted 
mass  disperseil  again  and  dissolved  in  the  mineral  oil. 

Discussion-. 

Mr.  Pbtrb  M  uEwan  asked  Mr.  Jenkins  what  he  meant 
by  wood  oil.  There  were  several  things  which  went  by  that 
name,  the  best  known  being  Gurjun  balsam,  an  oleo-resin. 
There  was  also  Chinese  wood  oil,  the  identity  of  which  with 
Japanese  wood  oil  he  was  not  at  the  moment  quite  sure  of; 
but  it  struck  him  that  the  difference  in  the  bromine  and 
the  iodine  absorptions  pointed  to  the  presence  of  an  essential 
oil,  seeing  that  the  fatty  acids  agreed.  On  the  other  hand, 
Mr.  Jenkins'  description  of  the  oil  did  not  agree  with  Gurjun 
balsam. 

Mr.  Jenkins  replied  that  he  understood  that  it  was 
practically  the  same  as  Chinese  oil. 

Mr.  MicEwAN,  continuing,  said  that  the  presence  of  a 
proportion  of  essential  oil  in  the  wood  oil  would  account 
for  the  difference  in  the  iodine-absorbing  powers  of  the  oil 
and  fatty  acids,  as  well  as  the  difference  between  the  bromine 
and  iodine  absorption  numbers,  since  it  was  well  known 
that  many  essential  oils  absorb  bromine  much  more  readily 
than  iodine. 

Mr.  S.  Hall  had  in  the  course  of  his  work  noticed  that 
some  oils,  such  as  linseed,  rose  in  temperature  verv  rapidly 
on  treatment  with  chloroform.  It  had  therefore  occurred 
to  him  to  use  carbon  tetrachloride  instead  of  chloroform 
because  of  its  higher  boiling  point.  In  some  experiments 
made  under  those  conditions  that  day  the  figure  for  linseed 
oil  was  found  to  he  16o,  which  compared  very  closely  with 
Mr.  Hehner's  figure.  Another  curious  fact  was  that  if 
bromine  were  added  to  the  tetrachloride  by  itself,  the 
temperature  went  down,  and  this  fact  had  to  be  taken  into 
account  in  working  out  the  absorption  value. 

Dr.  F.  E.  Power  had  been  much  struck  by  the  peculiar 
properties  of  the  so-called  Japanese  wood  oil.  He  though  it 
probable  that  it  was  a  substance  bearing  some  relation  to  Gur- 
jun oil,  commonly  known  as  wood  oil,  which  is  obtained  from 
the  East  Indies,  and  derived  from  a  species  of  Dipterocarpus. 
This  body  was  not,  chemically  speaking,  an  oil  at  all,  bu* 
an  oleo-resin,  consisting  of  a  resin  with  an  essential  oil 
having  the  character  of  a  sesquiterpene,  Ci5H,4.  When 
heated  to  about  the  boiiing  point  of  water,  Gurjun  oil  became 
perfectly  solid ;  and  another  peculiarity  was  the  very 
beautiful  reaction  which  it  gave  on  treatment  by  nitric  acid 
or  other  oxidising  agent.  If  Japanese  wood  oil  had  a 
somewhat  similar  constitution,  it  would  naturally  behave 
towards  bromine  differently  from  the  fatty  acids. 

Mr.  J.  H.  B.  Jenkins  feared  that  he  could  not  throw 
much  light  on  the  origin  of  Japanese  wood  oil.  It  had 
been  proposed  to  replace  linseed  oil  because  of  its  superior 
drying  properties.  With  regard  to  the  suggestion  that  it 
might  contain  a  considerable  quantity  of  terpenes,  the  oil 
on  saponification  yielded  a  large  proportion  of  fatty  acids — 
about  96  per  cent., — and  that  fact  was  inconsistent  with  the 
presence  of  any  large  proportion  of  essential  oil.  He  had 
included  all  the  ordinary  data  relative  to  this  oil  in  his 
second  paper,  but  it  was  not  of  sufficient  general  interest  to 
read  to  the  meeting.  He  was  much  interested  by  what  had 
been  said  in  the  discussion  ;  and  in  connection  with  the  high 
temperatures  attained  by  the  chloroform  solution  of  linseed 
oil  when  treated  by  bromine,  he  might  mention  that  a  friend 
of  his  was  making  experiments  with  a  view  to  obviate  any 
error  likely  to  be  introduced  by  the  temperature  approaching 
too  near  the  boiling  point  of  chloroform.  He  had  not  the 
refraction  value  of  Japanese  wood  oil,  but  there  was  not  the 
slightest  danger  of  its  being  mistaken  for  linseed  oil,  though 
its  iodine  value  was  much  the  same.  Its  specific  gravity 
was  somewhat  higher  than  that  of  linseed  oil,  and  i's  vis- 
cosity  was  many  times  greater.  The  melting  point  of  its 
fatty  acids  was  much  higher.  The  many  peculiar  properties 
of  the  oil  as  shown  in  the  qualitative  tests  would  also  serve 
to  identify  it. 

Mr.  S.  Hall  remarked  that  some  tests  he  hid  made  with 
Japanese  wood  oil  entirely  bore  out  the  figures  given  by 
Mr.  Jenkins. 
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The  Chairman   remarked  that,  in   new  of  the  great 

utinn  that  wnj  being  i>:ii<l  t>>  the  subject  al  presenj  bj 

various  workers,  it   would   \«-  well   thai   they  shook)   agree 

among  themselves  on  thegeneral  conditions  of  research  and 

particularly  work  with  identical  samples. 

.1  \i  w  i  si:  \V(  hid  OIL. 

Iiv    .1.    II.    B.    JENKINS. 

Tke  following  farther  particulars  respecting  1 1 1  i  —  peculiar 
oil  nmv  be  or  interest.  It  is  express)  '1  in  i  Ihina  and  Japan 
in  mormons  quantities  from  the  Beeds  of  the  AJeurites 
c.iri/ii/.i,  and  is  used  there  ohiefl'  as  a  varnish,  and  also  foi 
lighting  (Chem.  and  Druggist,  April  23,  1887).  Efforts 
have  been  recently  made  to  introduce  this  oil  into  Europe, 
and  there  are  many  directions,  especially  in  paint  and 
famish  making,  in  which  it  is  likely  to  find  an  application 
The  oil  was  examined  over  twentj  years  ago  bj  does  (Bull. 
Soe.  t'liim.  26,  886j  28,  88),  and  m. >n-  recently  bj  Davies 
anil  Holmes  (Pbann.  .1    1885,  634,  636). 

The  present  sample  id'  the  oil  was  dear  and  had  a  golden 
eoloar.     It  gave — 

c  gravity  at  60    1' •psss 

B      urying  point below    17  c. 

Iodine  valuo  illubll  165*7 

Saponification  value  (nigrms.  KHO)  184 

H. •liner value  (insoluble  fatty  acids) Sif-i  percent. 

Unsaponiflabft    matter n'lk 

Specific  temperature  reaction 872 

Free  fatly  adds  [calculated  as  oleio)  IVs-l  jx-r  cent. 

The  mixed  fatty  acids  gave:  — 

Melting  poinl 3!  C. 

Solid  :;t  C. 

Iodine  value  (llul.li   160*1 

For  pecularities  in  determination  of  iodine  values  and 
specific  temperature  reaction,  see  previous  paper. 

Viscosity. — The   viscosity   of  the    oil    at    GO     F.    was 

determined     with     Redwood's     viscometer.       It     required 

1,48  oi  50  i\e.  t'»  flow  through.     Water  requires 

tonds  and  rape  oil   47o  seconds  to  flow  through   tins 

particular  instrument,  at  60    F. 

i  —The  temperature  of  turbidity  with  glacial 

AOetiO  arid  was   17    ('. 

Sulphur  Chloride  Test. — To  S  grms.  of  the  oil  were 
added  2  e  c.  of  CSj  and  2  c.C.  of  Sjl  I.,  and  the  whole  stirred 
in  the  cold.  In  1  ;.  minutes  the  oil  suddenly  Stiffened 
to  a  thick  and  sticky  jelly.  The  product  was  not  nearly 
so  hard  as  that  obtained  from  either  castor  or  linseed  oil. 

Drying  P**oper/iV*.-— -Four  grrns.  of  the  oil  were  exposed 
in  the  boiling -water  oven  in  a  shallow  porcelain  dish  7  cm. 
diani.  Alter  j  hour's  exposure  there  were  evidences  of  a 
skin  commencing  to  form  round  (he  edges.  Iu  two  hours 
the  Oil  would  not  flow,  and  was  entirely  covered  by  a 
crinkled  skin.  The  average  gain  of  weight  during  four 
hours'exposure  was  u-.V.  per  cent,  per  hour.  For  com 
parison,  raw  lins  ,i  oil  was  exposed  in  another  dish;  after 
four  hours  there  was  no  evidence  ot  a  tendency  to  "  skin," 
neither  was  there  any  sensible  increase  of  weight. 

Elatdin  Test. — By  this  test  a  brownish-red  product  was 
obtained.  An  oily  layer  rested  on  a  lower,  nearly  solid 
portion.     When  stirred  up,  the  whole  would  slowly  flow. 

/.'.   rhi's  Argentic  Xitrati  Test. — A  quarter-hour's  heating 
with  reagents  iu  boiling  water  produced  deep  reddish-brown    i 
Coloration. 

Other  Tests. — Strong  snlphuric  acid  produces  a  black  clot 
with  the  oil.  Nitric  acid  (  1  •  4  sp.  gr.),  after  a  couple  of  ' 
minutes,  converts  tile  oil  into  a  tough  mass,  which  on 
standing  becomes  darker  and  more  brittle.  When  1  grm. 
of  oil  is  dissolved  in  j  c.c.  of  chloroform,  and  5  c.c.  of  a 
saturated  chloroformic  solution  of  iodine  are  added  and  the 
solution  stirred,  after  about  two  minutes  the  whole  is 
converted  into  a  stiff  jelly.  If  the  amount  of  oil  in  this 
test  be  increased  to  9  grms.,  the  jelly  formed  is  so  stiff'  that 
it  can  be  granulated.  Some  of  the  oil  was  heated,  strict  lv 
outof  contact  with  air,  first  for  one  hour  at  150   C,  then  for   , 


two  hours  at  200   ('..and  lastly   for  a  couple  of  houi 
290  ('.    At  temperature* above  180  C  a  very  Bmall quantity 
of  gas  was  given  off,  bnl  no  change  in  the  liquid  condition 
of  the  oil  was  noticed  until  after  the  last  heating  to  -j-'ai  < !., 

w  lien  it    becai onviried    into  a  clear,   solid,   elastic   sub- 
stance.     This  peculiar  product   was  insoluble  in  the  ordinary 

oil-solvents,  and  showed  no  tendency  to  melt   on    being 
heated  again  up  to  the  temperature  of  its  formation— about 

•j.'io'  C. 

NOTE  OB  THE    ANALYSIS  01 
SI  PEBPHi  ISPB  \ti-:s. 

iiv   a.   n.   0O8IB,  l'.i.r. 

I'm  usual  statement  of  analysis  of  superphosphates, 
though  sufficient  for  agricultural  purposes,  is,  from  a  chemical 
point  of  view,  rather  misleading,  as  it  dci  s  net  express  tbe 
true  condition  of  the  "  soluble"  phosphoric  acid.  A  sample 
•  •I  superphosphate  which  was  found  to  contain  15  79  per 
cent  PjOg  (equal  to  :U'  IS  per  cent.  (  aj'.w.i,  soluble  in 
water  when  treated  in  the  usual  English  method,  was,  after 
air  about  a  month,  analysed  in  the  usual  way,  and  also 
further  determinations  made  with  a  view  to  determining  the 
condition  of  the  soluble  phosphoric  acid.  The  composition, 
according  to  the  general  method  of  stating  results,  was: 

Moisture  (given  off  al  100   C.) 15-80 

Water  of  combination,  ftc ;-:.i 

'Honocalcium  phosphate  (CaPiO«) a*86 

Insoluble  phosphate  6\is 

Calcium  sulphate,  Ar w:,:, 

Insoluble  s il  leei  ills  ma  tier ]'<.l-, 

100*00 
•  Equal  bo  tricalcium  phosphate 84'23 

The  lime  in  the  soluble  and  the  sulphuric  acid  in  the 
insoluble  portion  were  determined,  and  the  total  sulphuric 
acid,  lime,  and  phosphoric  acid  also  determined  in  separate 
portions. 

The  following  results  were  obtained  :  — 

I  aOin  solution  (same  as  soluble  P»Oj  was    deter- 
mined in  I 10*24 

s  •   in  insoluble  portion 19-98 

I  ad -i.y,37 

..      SO) 30-01 

••       IV  > 1S-20 

On  combining  these  results,  the  statement  of  composition 
of  the  soluble  pari  became  as  follows:  — 

phosphoric  anhydride  I  P  o  • 7-53 

Honocalcium  phosphate  nap  ,<  1, 1  11  "3s 

Sulphate  of  lime it- 

and  the  amended  analysis — 

Mi  listure 1.-,  ■  go 

Water  of  com  In  nation,  organic  matter,  .vc ,y:>i 

•Soluble    f  free  phosphoric  anhydride 7'5M 

(.monocnl  nun  phosphate 11*38 

-Insoluble    ftricalcium  phosphate 2*03 

1,1   """'     Iferric  phosphate r:;n 

i   ileium  sulphate 51*10 

Sand 1-95 

100*00 

'  Equal  to  phosphoric  anhydride  15'69 

t  „  , 2-51 

Nearly  one  half  the  phosphoric  anhydride  soluble  in 
water  was  present  as  phosphoric  acid,  and  not  as  monocal- 
cium  phosphate. 
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MICRO-OB  GANISMS:     THEIR  EFFECT  AND 

INFLUENCE  IN  CERTAIN  CHEMICAL 

INDUSTRIES,  MOKE  PARTICULARLY  IN  THE 

MANUFACTURE    OF    LEATHER, 

WINE,  AND  BEER. 

BY    GUSTAF    SCHACK-SOMMER,    PH.D. 

Micro-organisms  may  be  divided  into  three  classes : 
bacteria,  yeasts,  and  moulds,  all  of  which  play  a  more  or 
less  important  part  in  pathology,  as  well  as  in  many 
chemical  industries.  The  aim,  therefore,  of  the  manufac- 
turer in  whose  industry  these  organisms  take  part,  should 
he  directed  towards  promoting  the  increase  of  the  beneficent 
and  destruction  of  the  harmful. 

One  of  the  subjects  I  originally  intended  to  include  in 
thi-  -aperwas  brought  before  this  Society  by  Dr.  Voelcker, 
in  London,  in  November  last  (this  Journal,  1896,  767). 
I  refer  to  the  inoculation  of  soil  with  organisms  found  in 
nodules  on  roots  of  leguminous  plants,  whereby  the  assimi- 
lation and  utilisation  of  the  free  nitrogen  of  the  atmosphere 
by  the  growing  plant  is  promoted.  I  therefore  omit  the 
subject  of  artificial  manuring  through  the  aid  of  micro- 
organisms, and  pass  at  once  to  the  consideration  of  the  first- 
named  industry  at  the  head  of  my  paper,  namely,  tanning. 
The  importance  of  the  "leather  industry  may  be  gathered 
from  the  fact  that  it  is  now  said  to  rank  fourth  amongst 
English  industries.  In  the  process  of  tanning,  the  hides  are 
first  soaked  for  weeks  in  lime  pits,  so  as  to  loosen  the  hair 
and  the  fleshy  matter  which  adhere  to  the  skin,  ami  to 
transform  the  hide  into  gelatin  with  which  tannic  acid 
combines  to  form  tannate  of  gelatin,  or  leather.  As  some 
-kin-,  such  as  that  of  the  calf,  turn  black  in  the  tan  pit 
should  all  the  particles  of  lime  not  have  been  previously 
removed,  and  since  for  some  purposes  the  pores,  which  the 
lime  hath  h:c-  caused  to  shrink  and  close,  need  opening,  the 
skins  or  hides,  which  have  been  previously  swelled  by  the 
liming  process,  require  to  be  brought  into  a  condition 
which  allow-  of  the  easy  and  thorough  removal  of  the  lime 
and  lime  soap.  To  obtain  a  uniform  shrinking  of  the 
swelled  hides,  the  -kins  go  from  the  lime  pits  into  dog  or 
pigeon-dung  baths.  The  process  consists  in  treating  the 
hides  1  onetimes  four  or  five  hours)  in  a  vat 

containing  a  lye  formed  of  solutions  of  dog,  pigeon,  or 
poultry  dung.  In  sonic  cases  the  dog-dung  acts  best,  and 
pigeon  or  poultry-dung  in  other  ease-,  hut  no  satisfactory 
and  sound  explanation  has  as  yet  been  given  as  to  the 
precise  kind  of  action  which  occurs. 


In  1896  Dr.  Popp  and  Dr.  Becker,  of  Frankfort-on- 
Maine.  were  granted  a  patent  for  a  process  which  resulted 
from  the  discovery  that  the  action  of  these  lyes  is  the 
result  of  bacteriological  processes,  and  not,  as  has  been 
very  generally  assumed,  of  the  action  of  phosphoric  acid. 
They  examined  dog,  pigeon,  and  poultry  dung  bacterio- 
logically,  and  showed  in  the  first  instance  that  even  after 
removal  of  all  other  constituents  which,  according  to 
existing  views,  entered  iuto  reaction,  the  result  was  the 
same.  Continued  research  disclosed  a  second  result,  viz., 
that  a  number  of  micro-organisms  exert  considerable 
influence  on  the  lye,  partly  beneficial,  and  partly  detrimen- 
tal. They  say  that, generally  speaking,  the  non-peptonising 
bacteria  act  beneficially,  while  the  peptonising  ones  generally 
have  a  detrimental  effect.  The  specification  states  that  in 
connection  with  this  discovery,  two  methods  of  utilising  them 
have  presented  themselves  (this  Journal,  1S96,  911). 

In  the  December  and  January  numbers  (1896,  910,  and 
1897,  ."i2)  of  the  Journal  there  have  appeared  articles 
eutitled  "  Fermentation  Phenomena  in  Tan  Liquors,"  by 
F,  Andreasch,  to  which  I  beg  to  call  your  attention. 

In  the  preparation  of  tobacco  the  presence  of  the  right 
kind  of  micro-organism  has  been  found  to  greatly  enhance 
the  value  of  the  finished  product ;  it  has.  therefore,  been 
found  advantageous  to  sprinkle  the  leaves  at  the  commence- 
ment of  manipulation  with  the  liquid,  which  contains  pure 
cultured  micro-organisms  of  the  required  kind,  and  the 
result  has  been  much  more  satisfactory  than  if  the  fermen- 
tation  had  been  left  to  chance. 

Although  pure  cultures  have,  to  the  best  of  my  know- 
ledge, not  been  employed  in  the  manufacture  of  white  lead, 
the  so-called  Dutch  process  is  based  on  the  action  of  bacteria 
contained  in  the  dung  by  which  the  lead  plates  are  sur- 
rounded. 

Quite  a  number  of  chemical  compounds,  which  it  has 
been  quite  impossible  hitherto  to  produce  synthetically, 
have  been  brought  about  by  the  help  of  micro-organisms. 
As  an  instance,  I  have  only  to  name  lactic  acid.  Dr.  Alfred 
Koelliker,  proprietor  of  the  firm  of  Dr.  L.  Marquart,  at 
Beuel,  near  Bonn,  has  made  use  of  pure  cultivations 
in  manufacturing  pharmaceutical  preparations.  I  under- 
stand that  he  ferments  sugar  solutions  at  104°  (40°  C.)  with 
a  pure  cultivation  lactic  ferment.  The  lactic  acid,  while 
being  formed,  is  neutralised  by  adding  lime  or  chalk 
during  the  fermentation.  This  calcium  lactate  is  purified 
by  frequent  re-crystallisation,  and  is  then  either  sold  as 
such  or  useil  for  making  lactic  acid  or  ferrous  lactate. 
Colours  for  eatables  are  now  prepared  with  pure  cultures  of 
bacteria  on  rice,  a  process  which  the  Chinese  have  known 
for  ages. 

In  the  preparation  of  a  liquid  glue  for  photography, 
photolithography,  &c.  gelatin  or  other  nitrogenous  sub- 
stances are  peptonised  with  bacteria  such  as  bacillus 
prodigiosus. 

Thus  far  the  action  of  the  micro-organisms  has  been 
considered  as  the  cause  of  chemical  action,  but  we  uow 
come  to  other  industries  where  they  are  not  only  promoters 
of  chemical  action,  but  are  of  the  greatest  importance  in 
producing  flavours  in  those  substances  in  which  they  are 
allowed  to  multiply.  Take  for  instance  the  manufacture  of 
cheese  and  butter.  It  is  generally  known  that  in  butter- 
making,  pure  culture  bacteria  (bacteria  of  the  species  pro. 
ducing  the  desired  flavour,  aud  not  bacteria  which  produce 
unpleasant  flavour)  are  used  for  inoculating  the  cream  for 
the  purpose  of  making  good  butter.  The  bacteria  favourable 
to  this  purpose  are  already  in  the  market,  two  or  three 
different  kinds  now  being  used  in  this  country,  the  result 
being  that  the  butter-maker  can  depend  with  more  certainty 
upon  the  product. 

For  the  manufacture  of  cheese  the  pioper  selection  of 
bacteria  is  of  still  greater  importance  than  in  the  case  of 
butter.  The  curd  itself  is  practically  tasteless  ;  it  is  set  to 
ripen,  and  it  is  during  the  process  of  fermentation  (ripening), 
which  is  brought  about  by  micro-organisms,  that  the  taste 
developes.  The  different  kinds  of  cheese  are  mainly  due  to 
the  growth  of  different  kinds  of  bacteria  in  the  cheese. 
Theory  iu  this  latter  industry  is.  however,  yet  ahead  of 
the  practice  and  much  good  work  can  still  be  done  in  this 
direction. 
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The  mosl  important  industries  in  which  Fermentation  plaj  - 
.1  pari  arc  brewing  and  distilling, and  the  manufacture  ol  wine. 
In  the  first  and  second  fermentation  is  started  artificially  by 
adding  yeast,  whereas  in  the  third  the  grape  juice  fermi 
without  any  such  addition.  Brewers  have  learnt  from 
.  tperienoe  that  with  the  same  raw  material  thej  ma] 
products  with  different  Savours,  and  they  have  known  for 
u  Ions  time  that  it  is  advantageous  for  them  to  get  now  and 
again  ■  fresh  supply  of  yeast  from  breweries  where  an 
redly  well-flavoured  beer  is  produced.  In  the  Bamc 
»a>  experience  has  taught  distillers  that  the  yield  of  dcohol 
from  the  same  raw  material  ma]  vary  several  per  cent 
The  wine  manufacturer  too  found  that  in  certain  years  his 
must  would  not  ferment,  although  by  chemical  analysis  its 
composition  did  not  differ  from  that  of  former  years,  and  BO 

he  attributed  the  failure  to  the  difference  in  the  fermei 

Pasteur,  Hansen.  Joergensen,  and  others  have  shown 
that  these  differences  are  due  to  the  quality  and  variety  of 
the  Species  of  yeast  used.  They  have  arranged  methods 
by  which  the  yeast  varieties  may  be  distinguished,  and  by 
which  the  most  suitable  can  be  picked  out.  As  a  con- 
sequence certain  establishments  have  adopted  the  pure 
cultivation  and  rearing  of  special  varieties  in  their  works, 
and  the  largest  and  most  scientifically  and  intelligently 
conducted  breweries  work  now  with  these  pure  culture 
•  s  with  the  very  best  results.  They  find  that  if  the] 
are  uniformly  careful  iu  the  selection  of  their  raw  mat.  rial 
and  in  the  manner  in  which  they  conduct  the  fermentation, 
the  use  of  pure  culture  yeast  enables  them  to  have  a  regular 
and  uniform  product  of  a  characteristic  similarity  of  taste. 
In  distilling  the  same  experience  has  been  gained.  Pre- 
ference is  now  given  to  those  yeast  varieties  which  givi 

tally  hi^li  yield  of  alcohol,  and  pure  cultures  are  made 
accordingly.  The  conditions  here,  as  iu  brewing,  are 
speciadv  advantageous,  as  the  mash  is  boiled,  and  so 
sterilised,  before  the  addition  of  the  ye:i-t. 

Must  cannot  stand  sterilising  as  it  would  spoil  its 
flavour,  but  it  is  all  the  better  for  pasteurising,  that  is. 
heating  for  half  an  hour  in  an  enamelled  or  tinned  vi 
at  a  temperature  of  from  130°  to  149  I'.  (60  to  65s  C.) 
and  then  cooling  down  to  68°  to  :•_•  F.  (20  to  2S  (.'.). 
that  must,  which  does  not  contain  sufficient  nitrogen 
for  the  nourishment  of  the  yeast,  some  should  be  added. 
For  instance,  it  is  nearly  always  deficient  in  cider,  pern , 
and  must  made  of  berries,  such  as  elderberry,  currant.  >r 
.berry:  to  these  13  to  :M  grms.  of  chemically  pure 
chloride  of  ammonium  should  be  added  to  every  1,000  to 
1,800  litres  of  must 

Germany  has  taken  the  lead  in  adopting  the  discoveries 
of  Pasteur,  Hansen,  and  Joergensen  in  wine  manufacture. 
Uessrs,  Popp  and  Becker,  to  whom  1  am  indebted  for  much 
valuable  information  embodied  in  this  paper  and  a  great 
many  yeast  specimens,  have  the  best  known  institute  for 
the  pure  cultivation  of  yeast  in  Germany.  In  France, 
Messrs.  SehloesingFreresandCo..  Marseilles,  are  working  on 
similar  lines.  The  former  suite,  and  prove  their  a--. 
by  many  examples,  that  the  quality  of  the  wine  that  has 
l>een  fermented  with  pure  yeast  culture  is  not  only 
improved,  but  that  the  influence  on  the  character  of  the 
wine  is  most  telling.  The  discoveries  which  were  first 
made  in  the  laboratory,  that  some  varieties  of  yeast  produce 
more  alcohol  and  glycerine  than  others,  that  they  have  a 
great  influence  on  the  taste,  flavour,  and  bouquet  of  the 
wine,  and  that  by  the  addition  to  the  must  of  pure  culture 
yeast  the  fermentation  is  more  rapidly  accomplished  than 
if  left  only  to  the  influence  of  its  natural  ferments,  have 
been  confirmed  on  a  large  scale. 

As  there  are  many  kinds  of  fruits  and  cereals,  each  of 
which  has  its  proper  name,  such  as  cherry,  plum,  apple, 
wheat,  and  barley,  so  there  are  a  similar  number  of  varieties 
of  yeast,  which  will  cause  a  fermentation  in  sugar  contain- 
ing solutions  like  must  and  maltwort.  The  products  of 
these  fermentations,  however,  differ  much  from  one  auother. 
Whilst  some  produce  alcohol  and  carbonic  acid  gas,  others 
produce  nauseous  compounds.  Yet  even  the  fermentation 
of  those  varieties  which  produce  principally  alcohol  differ 
very  much  both  in  the  energy  and  speed  with  which  they 
start  fermentation  and  in  the  time  they  require  to  accom- 
plish their  task  and  in  the  extent  to  which  they  can  decom- 


the  sugar.    Whilst  some  -tan  growing   and  evolve 

carbonic  gas  earlv'and  stop  after  several  day-  win  a  the  yeast 
settles  at  the  botioin  an  1  leaves  tin-  liquid  comparatively 
clear,  other  varieties  start   slowly  with  very   little  escapi 

inic  acid  gas,  dragging  on  the  fermentation  for  month-, 
and  preventing  the  liquid  from  becoming  clear.  All  these 
varieties  of   yeast,  the  good  a-  well  as  the  bad,  are  gent 

in  and  on  the  soil,  and  scatter  their -pores  through  the 
wind  on  to  the  grapes  from  which  they  get  into  the  most 
If  tin-  beneficent  kinds  predominate,  the  wine  ferments 
energetically  and  quickly  and  is  soon  clear, hut  if  tin-  others 
111  the  majority,  or  even  numerous,  no  matter  from 
what  cause,  then  the  niu-t  v  ill  ferment  badly  and  slowly 
and  will  not  show  signs  of  becoming  bright  after  months 
have  elapsed. 

By  OSing  a  properly  selected  pure  culture  \east.  peculiar 
to  the  same  kind  of  grape  or  one  of  another  particular 
>--,  the  re-iiltiug  wine  will  be  of  a  better  quality  than  n 
the  must  had  been  left  to  chance  fermentation.  It  would 
be  a  mistake  to  assume  that  it  would  be  possible  to  make 
from  any  grape  juice  the  choicest  wines,  for  although  the 
influence  of  pure  culture  yeast  on  fermentation  i-  very 
great,  tlie  Blower  or  quicker  development  of  the  fermenta- 
tion and  the  composition  of  the  finished  wine,  is  amongst 
others  dependent  on  the  quality  of  the  must. 

As  an  instance  of  the  influence  which  particular  varieties 
of  yeast  had  on  the  same  must.  Drs.  Popp  and  Becker  send 
me  the  following  analysis:  — 


Alcohol.      Glyi 


Unfermented 
Sugar. 


II. 

C, 

li 
B. 

!'. 


PerCent.      PerCent. 


lriKi 
B'85 
• 

B-17 
S-68 


n-71 
0-71 

0  70 

IIT.S 
UT.0 


Per  Cent 

"•"7 
QMS 


1-1S 
0"1S 

a-72 


In  tins  case  yeast  A  was  the  best  in  every  respect.  It 
yielded  10  per  cent,  alcohol,  0-74  per  cent,  of  glycerin,  and 
only  left  0-07  per  cut.  sugar  nodecomposed,  whereas 
yeast  F  only  produced  786  per  cent,  alcohol  and  0*50  per 
cent,  glycerine,  anil  left  3*72  per  cent. sugar  undecompos  I. 
They  add,  "  naturally  we  choose  yeast  -  A  '  as  one  of  our 
specimens  from  which  to  make  pure  cultures." 

Pure  culture  yeast  has  been  applied  with  great  advantage 
in  eider  and  perry  manufacture,  with  the  result  that  these 
their  peculiar  rough  taste  and  become  more  w-inelike. 
A  still  more  favourable  result  has  Veen  obtained  with 
wines  made  from  berries,  especially  in  the  speedier  finish- 
ing of  the  product.  A  wine  made  from  bilberries  frequently 
takes  three  to  four  years  before  it  is  ready  for  drinking. 
This  entails  a  great  loss  iu  interest  and  no  small  risk. 
With  a  suitable  pure  culture  yeast  the  fermentation  will 
take  place  much  more  quickly  and  much  better.  Currant 
and  gooseberry  wine,  which  must  contain  a  high  percentage 
of  alcohol,  should  culy  be  fermented  with  pure  culture 
yeast  specially  adapted  for  a  thorough  fermentation. 

The  fact  is  thus  established  that  it  is  not  the  geographical 
position  alone  and  the  soil  on  which  the  vine  i_rrows  that 
accounts  for  the  characteristics  of  a  wine  ;  but  that  just  as 
great  importance  should  be  attached  to  the  kiud  of  veust 
used,  for  not  only  does  the  yeast  decompose  the  sugar  in 
solution  and  so  form  alcohol  and  carbonic  acid  gas,  but  it 
assists  as  well  in  the  decomposition  of  malic  acid  and  in 
the  formation  of  succinic  acid,  glycerine,  and  various 
aromatic  compounds,  to  which  the  flavour  of  the  resulting 
product  is  due. 

Having  arrived  at  these  conclusions,  it  naturally  followed 
that  the  chemist  went  a  step  further,  and  tried  the  effect  of 
the  yeast  of  the  choicest  wines  on  other  ran-  products,  such 
as  beerwort.  Besides  the  scientific  value  of  these  experi- 
ments, they  promised,  if  successful,  a  uew  field  of  industry. 
namely,  the  manufacture  of  beverages  similar  to  wine  in 
countries  where  the  grape  does  not  grow,  beverages,  too, 
which  while  containing  a  larger  percentage  of  nourishing 
properties,  rival  in  flavour  and  excellence  many  of  the  best 
kuown  wines  of  southern  clime--. 
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Pasteur  was  the  first  to  try  the  fermentation  of  beerwort 
with  wine  yeast.  The  result  as  far  the  aroma  went  was 
satisfactory  lmt  was  very  disappointing  as  regards  flavour. 
M.  Jacquemin  of  l';iris,  and  Dr.  Saner  of  Schoeneberg, 
near  Berlin,  picked  up  the  threads  where  they  were  dropped 
by  Pasteur,  and  went  to  work  in  the  eighties  to  investigate 
the  same  problem.  Jacqueniin  took  out  a  patent  in  England 
in  1887  for  a  process  he  discovered,  but  which  I  understand 
has  never  been  exploited  (this  Journal,  1S88,  397). 

I  find  in  Jacquemin's  specification,  that  he  added  a 
suitable  quantity  of  bitartrate  of  potash  to  the  wort  with 
the  object  of  producing  an  acidity  similar  to  that  of  the 
grape,  and  thereby  obviated  the  necessity  for  introducing 
lactic  ferment,  one  which  brewers  have  great  difficulty  of 
avoiding  and  which  he  said  was  detrimental.  He  then 
introduced  the  elliptical  ferment  of  wine  yeast.  But  the 
above-mentioned  addition  of  bitartrate  of  potash  was  not 
the  only  addition  of  a  chemical ;  he  introduced  tartaric  acid 
into  the  cane-sugar  solution  for  the  purpose  of  inverting  it, 
and  this  solution  after  having  been  boiled  was  then  added 
to  the  wort  to  accelerate  the  fermentation  and  produce  a 
higher  percentage  of  alcohol.  He  contends  that  the  said 
inversion  of  the  sugar  by  an  organic  acid  is  essential,  as 
otherwise  the  fermentation  would  be  too  slow  to  give  good 
results.  What  Jacquemiu  said  of  lactic  acid  in  18S7  was 
quite  right  then,  for  impure  lactic  acid  retards  a  good  and 
pure  alcoholic  fermentation,  and  I  suppose  the  addition  of 
the  various  chemicals  had  a  good  deal  to  do  with  the  fact 
that  Jacquemin's  "  Yin  d'orge "  has  never  become  a 
popular  beverage. 

Dr.  Sauer  some  five  years  ago  applied  for  a  patent  for  a 
process  embodying  the  results  of  his  discoveries.  He 
succeeded  in  solving  the  problem  of  producing  a  wine  in 
every  way  equal  in  character,  flavour,  and  aroma  to  similar 
wines  made  from  must,  and  moreover,  succeeded  in  freeing 
this  product  from  all  malt  taste  or  smell.  He  discarded  the 
yeast  of  the  vines  of  his  native  country  and  of  those  of 
France,  and  made  pure  cultivations  from  yeasts  that  have  a 
greater  power  of  fermentation,  probably  arising  from  the 
fact  that  they  are  gathered  from  grapes  of  southern  climes 
which  contain  a  much  higher  percentage  of  sugar.  Where 
however,  he  had  the  greatest  advantage  over  Jaequemin, 
was,  that  in  the  meantime,  the  process  of  producing  pure 
lactic  acid  by  the  pure  culture  lactic  acid  ferment  had  been 
discovered  and  it  had  been  ascertained  that  pure  lactic 
acid  had  a  favourable  influence  on  alcoholic  fermentation 
whilst  checking  the  growth  of  other  micro- organisms. 
Probably  on  that  account  Dr.  Sauer  was  enabled  to  experi- 
ment on  the  pure  malt  decoction,  generally  called  wort, 
without  adding  any  chemicals  whatever  and  only  introduced 
pure  cane-sugar  into  the  liquid,  as  required  for  raising  the 
alcoholic  strength.  In  his  process  of  fermentation,  which  I 
shall  describe  more  fully  presently,  he  produced  beverages 
containing  18  '5  volumes  per  cent,  of  alcohol. 

Dr.  Sauer  chooses  his  malt  according  to  the  character  of 
wine  he  wishes  to  represent  and  prepares  his  wort  in  the 
copper  in  the  same  way  as  it  is  done  in  every  brewery. 
The  malt-wort  used  in  brewing  beer  is  as  a  rule  somewhat 
acid,  yet  seldom  reaches  more  than  0 '  I  per  cent.,  and  even 
that  quantity  is  undesirable  in  the  manufacture  of  beer.  In 
the  case  of  making  Dr.  Salter's  malt-wine  the  desired  effect 
is  brought  about  by  adding  a  pure  culture  of  lactic 
acid  ferment.  This  is  allowed  to  act  on  the  malt-wort 
heated  up  to  122°  F.  (50:  C.)  for  24  hours  in  which  time 
it  will  have  changed  0'6  per  cent,  to  1  per  cent,  of  the  wort 
and  produced  the  lactic  acid  required.  It  is  then  pasteur- 
ised, that  is,  heated  quickly  to  167°  (75°  (J.)  and  so  the 
lactic  acid  ferment  is  destroyed.  At  this  point  it  is  neces- 
sary to  cool  the  hot  wort  down  to  the  proper  temperature, 
that  is,  77  F.  ('-'.")  V.)  and  then  add  a  purely  raised  wine 
yeast,  to  induce  fermentation.  These  yeasts  are  peculiar 
wine  yeast-  (sacch.  ellipsoideus)  which  are  specially 
selected.  They  are  raised  from  a  small  quantity,  if  possible 
only  one  cell,  on  sterilised,  acidified  malt-wort.  The  selec- 
tion of  these  wine-yeasts  -hould  be  made  in  accordance  with 
the  particular  kind  of  malt-wine  it  is  desired  to  produce  ;  in 
other  words,  in  choosing  the  yeast  one  must  be  guided  by 
the  flavour  and  aroma  required. 


During  fermentation  the  embryo  wine  tastes  somewhat 
like  "  must."  The  fermentation  is  accelerated  and  intensi- 
fied by  the  gradual  addition  of  raw  sugar,  and  when  this  is 
completed,  the  preparation  must  be  so  treated  as  to 
eliminate  from  it  everything  that  can  suggest  to  the  taste  or 
the  smell  its  malt  origin.  This  is  done  by  the  action  of  the 
oxygen  of  the  air. 

The  difference  between  low-fermented  liquors  which 
contain  under  12  — 13  volumes  per  cent,  of  alcohol  (under 
which  head  are  included  all  beers,  and  by  far  the  greater 
number  of  the  grape  wines  of  Central  Europe)  and  the  high 
fermented  alcoholic  beverages  which  contain  over  12 — 13 
volumes  per  cent,  of  alcohol  is  that  the  latter  will  mature 
if  they  are  judiciously  exposed  to  the  air,  whereas  the  former 
spoil  if  the  air  is  not  carefully  excluded. 

The  malt-wine  is  kept  for  some  weeks  in  contact  with 
constantly  renewed  outer  air,  at  a  temperature  of  122°  F. 
(50°  C.)  or  over.  The  higher  temperature  not  only  hastens 
the  maturing  process,  but,  at  the  same  time  nullifies  the 
baneful  influence  of  micro-organisms  in  conjunction  with  the 
acidity  and  alcohol  present  in  these  beverages.  While  beer 
is  invariably  shut  off  from  all  contact  with  the  atmosphere, 
at  a  very  low  temperature,  and  matured  entirely  by  after- 
fermentation,  malt-wine  is,  op  the  other  hand,  matured  as 
above  stated,  after  its  fermentation  is  completed. 

A  peculiar  odour  arises  from  the  aromatic  properties  of 
the  malt  and  the  alcoholic  contents,  the  exact  composition 
of  which  has  not  yet  been  determined.  Whether  this 
odour,  which  is  also  present  in  the  very  best  old  selected 
Tokay,  is  acetal  as  discovered  by  Von  Liebig,  must  be  left 
for  future  investigation.  Certain  it  is,  however,  that  the 
malt  aroma  disappears  entirely,  and  is  replaced  by  a  very 
agreeable  one. 

After  the  precipitate  of  albumin  has  settled,  the  liquid  is 
put  into  casks  and  left  to  ripen.  After  this  the  malt- 
wine  is  ready  to  be  bottled  and  will  keep  for  any  length  of 
time. 

The  wine,  to  begin  with,  is  akin  to  beer  with  which 
its  mode  of  manufacture  is  practically  identical.  Its  in- 
gredients are  also  of  such  a  nature  as  to  allow  of  malt- 
wine  being  classed  for  excise  purposes  among  the  beers. 
It  differs  from  them  in  the  relative  proportions  of  the 
ingredients,  and  especially  in  containing  a  large  propor- 
tion of  alcohol,  in  which  property  it  compares  with  the 
high-fermented  genuine  wines.  It  also  differs  from  the 
known  beers  in  appearance  and  taste,  in  both  of  which  it 
resembles  the  proper  grape  product,  justifying  the  assump- 
tion that  it  may  take  the  place  of  genuine  grape  wine, 
although  the  chemical  composition  is  not  the  same. 

The  analyses  by  Fresenius  show  the  following  results:  — 


Character  of  the  Wine. 


Sherry. 


tM,ra.    M:lkl-''  »*■* 


Grins. 

Grms. 

12- 13 

11 '41 

15-28 

14-37 

20-50 

25-50 

0-35 

0-37 

0-73 

0-82 

0-061 

0-061 

0-063 

0-73 

Specific  gravity 1 '0203  '  1' 0327     10594     1-0909 

Polarisation     in    220-mrn.    tube  +17-75°  +18-3°  '  +  81-9°    +29'48° 

direct. 

Polarisation  in  220-mm.  tube  after .  +17-75''  +1S'0°    +32'3°    +21-12° 

inversion.: 

Grms.  Grms. 

Alcohol  (percentage  in  weight)..  '  14'78  1422 

Alcohol  (percentage  in  volume)  .  18-62  17'91 

Extract 11-27  14-24    ' 

Mineral  substances 0-24  0'23 

Free   acid    (calculated  as  luetic  ir<>4  0*75 

acid). 

Volatile     acid     (calculated     as  j  0-062  0'077 

acetic  acid). 

Xoii-volatile  acid   (calculated  as  0-55  0'64 

lactic  acid). 

Glycerine O'Sl  0-34        0-20        0-19 

Nitrogen 0'062  0'059       0"190       0-101 

Corresponding  to  albumen I  0-Ss7  0"369       1'188       0'631 

Phosphates '  0-0654  ir069n     o-ijis     0-1371 

Raw  sugar ••  •■                         5"86 

Reducing    sugar    (invert    sugar,  5'i»i  7"M7       10'25    '  18'14 

dextrose,  maltose)  expressed  as 

dextrose). 

Dextrine 2-86    >  2'12        S'OO        2'17 

The  tests  for  salicylic,  tartaric,  citric,  and  malic  acids 
gave  negative  results.  The  acids  present  may,  therefore, 
be  assumed  to  result   from   fermentation,  and   consist    of 
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lm-'ic  ami  succinic  acids.  The  above  analyses  indicate 
tint  these  preparations  are  beverages  of  a  sweet- wine 
efmracter,  and  with  respect  t<>  the  amount  of  alcohol  and 
mam,  are  absolutely  identieal  with  sweel 
irises.  The]  are  distinguishable  from  the  latter  in  con- 
taining a  in  >t  inconsiderable  quantity  of  dextrin,  and  "t 
extractives  peculiar  to  malt,  whereas  the  extractives  of  the 
genuine  grape  sweet-wines  are  absent.  With  regard  to 
their  nutritive  qualities,  thej  arsons  par  with  rixtra 
m;ilt  beers,  but  their  stimulating  powers  are  folly  eqnal  to 
those  of  sweel  wines. 

Owing  to  the  presence  of  the  nourishing  extractives 
of  malt  (which  ioclade  nitrogenons  substances,  dextrin,  as 
well  as  phosphates),  they  should  replace  the  so-called 
medicinal  wines  now  in  use.  One  of  the  advantages 
(timed  for  these  wines  is  that  they  are  free  from  sul- 
phates, which  are  present  in  sherry  and  similar  southern 
wines,  owing  t.i  these  having  been  clarified  with  gypsum, 

Dl8(  c  s-ioN. 

The  Chairman  asked  whether  the  use  of  specially 
cultured  germs  for  tanning  had  been  tried  on  the  large 
scale,  and  if  so,  whether  the  difficulty  of  getting  even 
results  with  the  different  kinds  of  bides  employed  had  been 
overcome  by  thus  adjusting  the  tanning  materials;'  In 
regard  to  tobacco  also,  had  ant  practical  application  really 
followed  the  investigations  referred  to  by  Or.  Schack- 
Sommer. 

Respecting  the  wines  made  from  malt  he  (Dr.  Kohn) 
ili.it  Mr.  Schack-Sommer  had  laid  too  much  stress  on 
the  value  of  the  chemical  analyses.  Did  the  percentage  of 
alcohol  reallv  mean  anything  in  regard  to  the  nature  of 
the  wine?  The  difference  between  pure  brandy  and  that 
adulterated  with  potato  spirit  was  not  recognisable,  he 
believed,  by  chemical  tests  although  very  evident  by  taste- 
to  a  connoisseur. 

Dr.  Schack-Sommer  had  also  referred  to  the  oxidation  of 
the  must  as  a  part  of  the  process  described  by  him. 
rvas  that  not  a  process  likely  to  destroy  the  most 
characteristic  properties  of  good  wine  ?  Some  time  ago 
one  heard  of  maturing  wines  by  means  of  oxygen,  and  he 
(Or.  Kohii*)  had  experiment  d  with  Italian  wines  with  this 
object.  The  result  was  certainly  to  do  away  with  the 
harsh  taste  of  the  wine,  but  the  original  bouquet  was 
entirely  destroyed.  He  was  therefore  inclined  to  think 
that  this  portion  of  the  process  was  likely  to  prevent  the 
['reparation  of  any  of  the  better  qualities  of  wine  from  malt. 

Mr.  E.  K.  MoSPRATT  remarked  that  Dr.  Schack-Sommer 
had  spoken  of  pure  cultivations  of  yeast  that  were  used  for 
the  manufacture  of  cider.  Did  that  explain  why  large 
quantities  of  apples  were  taken  from  Normandy  by  rail  to 
Frankfort,  converted  into  eider,  and  the  cider  exported  ? 
He  thought  it  quite  possible  owing  to  the  excellent  quality 
of  the  cider  produced  by  these  methods. 

Dr.  Schack-Sommer  replied  that  it  was  curious  that  it 
was  at  Frankfort  where  those  improvements  took  place. 
They  certainly  delivered  pure  wine  cultures,  and  so  far  as 
he  knew  that  had  not  been  done  in  England. 

Mr.  Mi  spisatt  said  there  was  no  doubt  they  get  very 
excellent  cider  in  England,  which  could  be  improved  bv 
the  adoption  of  scientific  methods  of  manufacture. 

Dr.  Hceter  asked  whether  the  amount  of  sugar  which 
must  be  produced  in  one  way  or  the  other  by  the  soil 
could  be  raised  in  this  country  at  such  a  cost  that  it  conld 
reallv  compete  with  the  great  quantity  of  cheap  wines  now- 
imported  ;  and  was  there  really  any  prospect  of  making 
wine  materially  cheaper,  taking  into  account  the  amount 
of  the  excise  duty  which  would  have  to  be  paid  on  home 
produce  just  as  much  as  on  wines  imported  from  abroad. 

Dr.  Schack-Sommer  in  reply  to  the  Chairman"-  question 
as    to    whether    bacteria    had    been   used    practically   in 
tanning   and  in  the  curing  of   tobacco   on   a   large   scale,    - 
answered  in  the  affirmative.     Amongst  others,  a  large  firm 
in  London,  having  tanneries  in  England  and  America,  had 
worked   very   successfully   with   this  new   departure :    and    j 
further,  the  curing  of  tobacco  by  micro-organisms  had  long 
ceased  to  be  in  the  experimental  slage.    and    been   very    ■ 
generally  adopted  by  the  trade. 


To  those  who  criticised  the  wine-liki  beverages  brought 
before  them  from  the  standpoint  of  wine  oonnoissi  urs,  who 
would   pay    10*.  <t  more  tot   a  bottle  of  port,  sherry,  or 

Tokay, he  submitted  ilmt  Buch  a  high  standard  was  i,--t 
aimed  at.    The  object   had   been  n>  produce  a  wholesome, 

nourishing,   palatable,   wine-like   beverage   at    a    low     price 
that  would  compare  favourably  with  the  average  quality  oi 

the  wint-s  usually  sold  of  the  kinds  mentioned  ahoy,-. 

The  less  said  the  better  as  to  the  pi  wer  of  chem 
distinguish  the  differences  between  high  class  and  ordinary 
wines  and  spirits  of  the  same  kind.  All  those  who  had 
studied  the  Blue  Books  containing  the  report  of  Lord 
PlayfiuVs  Commission  on  wines  and  spirits  would  agret  to 
their  inability  to  achieve  this.  The  analysis  by  Professor 
I  i, -ruins  Bhowed  that  there  were  no  sulphuric  acid  or 
sulphates  present,  and  these  were  always  to  he  found  in 
sherries.  The  analysis  Bhowed  the  composition  of  the  wine, 
and  from  this  the  medical  profession  on  the  Continent 
concluded  that  the  beverages  under  consideration  must  be 
nutritive  as  well  as  stimulating. 

It  was  suggested  that  forcing  air  through  the  finished 
product  might  remove  the  bouquet  ;  he  proposed  to  tin- 
audience  to  use  their  olfactory  organ-  and  SO  convince 
themselves  from  the  samples  submitted  to  them,  that  this 
was  not  the  case.  He  wished  to  draw  their  attention  to 
the  fact  that  these  samples  were  rather  sweet,  for  the 
reason  that  they  were  made  in  Germany  for  German  tastes. 
The  wines  could  be  prepared  just  as  well  dry,  so  as  to  suit 
English  tastes. 

To  Dr.  Hurter,  who  had  asked  if  it  were  possible  to  get 
-agar  cheap  enough  to  justify  the  starting  of  this  industry, 
he  would  reply  that  there  was  no  country  where  sugar  was 
as  cheap  as  in  England,  nor  could  a  better  place  be  found 
for  manufactures  in  which  it  was  an  important  raw  material. 
When  in  Hamburg  last  spring,  he  was  surprised  to  find  in 
the  large  "  Muster  Lager  "  (Sample  Exhibition),  the  whole 
collection  of  sweets  and  fancy  confectionery  goods  were 
from  England  or  Scotland,  and  when  he  asked  how  that 
was,  as  they  had  such  large  works  in  Germany,  he  was 
told  that  they  could  not  compete  in  price  for  export  with 
British  produce.  If  this  was  true  for  sweets,  it  would  be 
equally  so  in  the  manufacture  of  wine.  The  question  of 
the  duty  to  be  paid  to  the  excise  authorities  had  been  sub- 
mitted to  the  officials  at  Somerset  House,  and  they  were  of 
opinion  that  the  tax  would  have  to  be  levied  in  the  same 
way  and  to  the  same  amount  as  in  an  ordinary  brewery, 
here  being  practically  no  difference  in  the  processes. 

iHanrl)rstfr  Action. 


Rooms  of  the  Chemical  Clcb,  Victoria  Hotel. 

Chairman  :  George  E.  Davis. 
Vice-Chairman  :  Peter  Hart. 
I        nittee: 
F.  H.  Bowman.  J.  M.  Irving. 

R.  Forbes  Carpenter.  M.  J.  Langdon. 

R.  S.  Dale.  J.  Lewkowitsch. 

R.  Le  Neve  Foster.  E.  Bchunck. 

B.  W.  Garland.  \V.  Thomson. 

H.  Grimshaw.  D.  Watson. 

J.  Grossmann. 

//  w.  /.      - '  £  ■  >■■  t  it'ii ' 

J.  Carter  Bell, 

Bank  House,  The  CliB.  Higher  Broughton,  Manchester. 


SESSION  1896-97. 


April  2nd  : — 

Election  of  Five  Members  of  Committee. 

Sir  Thos.  Wurdle.  F.G.K.    "  Silk  Adulteration." 

Dr.  Carl  Otto  Weber.    "  Hot  Vulcanisation  of  India-rubber." 


Erratum. 
THE  FIXATION  OF  PIGMENTS   WITH  ALBUMIN. 

BY    R.    J.    FLINTOFF,    F.C.S. 

(This  Journal,  1897,  109.) 
1st  par.,  lines  9  and  11,  for  "  rags  "'  read  "  rays." 
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fietorastlt-  ^rrtion. 

Chairman     V.  S.  Newau. 

]'       Chairman:  G.  T.  Frail  v. 
tie*  : 


A.  AUhuseu. 
P.  P.  Bedson. 
T.  W.  Hogg. 
H.  Louis. 
T.  W.  Lovibond. 
>'.  H.  Martin. 


W.  Mart.™. 
John  Morrison. 
John  Pattinson. 
W.  W.  Proctor. 
W.  L.  Rennoldson. 
T.W.Stuart. 


Bon,  !  'Secretary  and  Treasan  r: 

SaviUe  Shaw,  Durham  College  of  Science,  Xewcastle-on-Tyne. 


SESSION  lS%-!'7. 
Date  of  Meeting.— April  S9th. 


Meeting  held  in  the  Chemical  Theatre,  Durham  College 
of  Science,  on  Thursday,  February  25/A,  1897. 


MR.    JOHN    PATTINSOX    IX    THE    CHAIR. 


MICRO-CHEMICAL  EXAMINATION  OF 
MEAD-ANTIMONY,  TIN-ANTIMONY,  TIN-AESENIC 

ALLOYS,  &c. 

EY   JOHX    E.    STEAD,    F.I.C. 

Tur.  microscopic  study  of  metals  was  Instituted  ami 
sueeessfullv  carried  out  by  Dr.  Sorby,  of  Sheffield,  and  his 
first  paper  on  the  subject  was  read  before  the  Sheffield 
Literary  and  Philosophical  Society  in  February  1S64,  or 
33  years  ago,  but  his  studies  were  confined  almost  exclu- 
siyely  to  iron  and  steel.  For  many  years  little  or  no  notice 
was  taken  of  this  pioneer's  researches,  and  practically 
nothinc  has  been  done  in  this  country  until  quite  recently, 
although  the  microscopic  structures  of  iron  and  steel  have 
been  more  or  less  studied  by  our  friends  in  America  and  on 
the  Continent.  Prof.  Martens  and  Dr.  Wedding,  in  Ger- 
many ;  H.  Behrens,  in  Holland  ;  F.  Osmond,  in  France  ; 
L.  Garrison  and  A.  Sauyeur,  in  America,  haye  all  communi- 
cated valuable  articles  on  the  structures  of  irons,  spiegel- 
eisens,  and  steels:  and  quite  recently,  within  the  last  few 
year-.  Messrs.  Guillemin  and  Charpy,  and  Prof.  J.  O.  Arnold 
have  made  most  important  microscopic  researches  on  the 
structures  of  alio)  -. 

Prof.  H.  Behrens  (Das  Mikroskopic.he  Gefiige  der  Metalle 
und  Legierungen)  is,  I  believe,  the  only  gentleman  who 
has  written  a  book  solely  dealing  with  the  micro-structures 
of  metals  and  alloys.  This  book  is  most  instructive,  and 
we  can  only  regret  that  it  has  not  yet  been  translated  into 
the  English  language  from  the  German. 

In  this  work,  Prof.  Behrens  describes  the  micro-structures 
of  a  very  large  number  of  alloys  such  as  are  commercially 
in  use. 

Th  •  valuable  researches  of  Mons.  F.  Osmond,  which  are 
to  be  found  in  the  Transactions  of  the  Societe  d'Encourage- 
ment  pour  l'lndustrie  Nationale  of  Paris,  have  enabled  us 
to  determine,  with  a  fair  amount  of  precision,  by  the 
microscope  alone,  the  heat  treatment  to  which  steel  has 
beeu  subjected ;  and  we  are  now  able,  on  the  examination 
of  very  small  pieces  of  structural  steel,  to  determine  whether 
or  not  it  has  been  properly  dealt  with  by  the  workmen 
during  its  manipulation.  It  is  not  my  intention  to  dwell 
upon  or  discuss  the  structure  of  iron  aud  steel,  but  rather 
to  describe  briefly  researches  which  have  recently  been 
made  upon  alloys,  and  afterward-  to  put  before  you  my 
own  work. 

One  of  the  most  valuable  articles  ou  the  micro-structure 
of  gold  and  copper,  to  which  had  been  alloyed  small 
quai  cher   metals,  was  published  in  Engineering, 

February  7,  1896,  by  Prof.  Arnold,  of  Sheffield.  In  this 
article  it  was  clearly  proved  that  the  reason  why  bismuth, 
to  the  extent  of  only  0-2  per  cent.,  in  gold  and  copper 
made  the  whole  mass  so  brittle  and  weak,  was    that  the 


bismuth,  or  a  compound  of  bismuth  with  gold  or  copper, 
separated  out  from  the  metals  when  solidifying,  in  such  a 
way  that  every  grain  or  primary  crystal  of  the  pure  metal* 
which  had  freed  themselves  from  the  impurity  became 
enveloped,  more  or  less  completely,  with  a  brittle  "  cement " 
of  low  melting  point. 

A  polished  and  etched  specimen  of  gold  containing 
02  per  cent,  of  bismuth,  presents  the  appearance  of 
polygonal  grains  or  crystals  of  yellow  gold,  cemented 
together  with  a  red-browu  substance,  which  Prof.  Arnold 
has  provisionally  called  bismuthide  of  gold.  The  thickness 
of  this  red-browu  track  or  cement  is  out  of  all  proportion 
in  volume  to  the  quantity  of  bismuth  added,  and  Prof. 
Arnold  is  no  doubt  correct  in  assuming  that  the  bismuth 
combines  with  a  proportion  of  the  gold,  forming  a  fusible 
alloy.  According  to  the  same  authority,  tellurium  and  lead, 
when  alloyed  with  gold,  give  very  similar  micro-structures 
to  that  produced  by  bismuth. 

The  bismuth  in  copper  appears  to  separate  out  in  a  free 
state,  and  is  found  between  and  surrounding  the  grains  of 
copper. 

Frof.  Arnold  has  also  studied  the  micro-structure  of 
copper  after  melting  it  with  small  quantities  of  cuprous 
oxide,  cuprous  sulphide,  silicon,  arsenic,  and  antimony,  aud 
in  each  case  it  was  found  that  the  impurity  was  found 
between  the  grains.  This  paper,  in  my  opinion,  is  one  of 
the  most  valuable  ever  communicated  on  the  micro  structure 
of  metals. 

It  will  have  been  observed  that  Prof.  Arnold  has 
assumed,  probably  most  correctly,  that  the  bismuth  and 
some  of  the  other  impurities  actually  form  chemical  com- 
pounds, but  at  present  I  do  not  believe  that  he  has  actually 
separated  them  and  verified  this  hypothesis. 

Prof.  Martens,  in  his  most  valuable  paper  on  the  micro- 
structure  of  ingot  iron  in  cast  ingots,  read  at  Chicago,  before 
the  International  Engineering  Congress,  in  August  1893, 
pertinently  points  out  "  that  the  true  aim  to  be  steadily  and 
earnestly  kept  in  view,  is  first  to  develop  the  methods  for 
the  microscopic  resolution  of  the  elements  of  structure,  and 
to  determine  their  chemical  composition";  and  then  con- 
tinues :  "  Micro-chemistry  proper  should  set  itseif  the  task  of 
isolating  a  certain  element  of  the  structure,  and  deter- 
mining its  composition  by  micro-chemical  means,  such  as 
crystallising  the  element  out  of  solution  and  determining 
the  crystals  or  chemical  reactions  in  a  microscopic  field  "  ; 
and  he  appeals  to  all  friends  of  microscopic  metallography 
that  they  should  pursue  their  labours  along  the  course 
indicated. 

Frof.  Behrens,  in  his  work  on  micro-chemical  analysis, 
gives  us  some  hope  that  to  a  certain  extent  the  chemical 
reactions  may  be  developed  on  the  various  structures  in 
metals  and  alloys  in  the  microscopic  field ;  but  the  more 
certain  method,  and  the  one  I  have  adopted,  following  the 
example  of  Sir  F.  Abel  and  Dr.  Muller,  is  the  employment 
of  some  reagent  which  will  preferentially  dissolve  away  one 
constituent  before  another,  and  then  to  make  chemical 
analyses  of  the  residues  and  solutions.  It  was  in  this  way 
that  the  gentlemen  just  named  determined  the  constitution 
of  the  hard  carbide  of  iron. 

Mons.  Charpy,  in  a  most' valuable  paper  on  the  alloys 
of  copper  and  zinc,  read  before  the  Societe  d'Encourage- 
ment  pour  l'lndustrie  Nationale,  February  1896,  after  a 
most  painstaking  research  on  the  mechanical,  physical,  and 
microscopic  properties  of  brasses,  sums  up  his  microscopic 
researches  b)'  the  following  conclusions  :  — 

"  It  "  (i.e.,  the  microscope)  "  allows  us  to  classify  the 
alloys  in  three  categories,  corresponding  to  well-defined 
mechanical  properties  :  the  first  category  corresponds  to 
alloys  very  malleable  in  the  cold ;  the  second  to  alloys  of 
great  resistance,  less  malleable  than  those  of  the  first 
category,  but  forgeable  when  hot ;  the  third  category 
includes  the  very  various  alloys  of  which  the  common 
characteristic  is  brittleness,  which  is  enough  to  make  them 
rejected  for  commercial  application."  "  Again,  the  study 
of  the  structure  allows  us  to  determine  approximately  the 
mechanical  treatment  undergone  by  the  metal — above  ail, 
in  the  case  of  alloys  of  the  first  category." 

"  We  shall  be  able  to  determine  if  the  metal  has  been 
cast,  and,  according  to  the  dimensions  of  the  grain,  to  know 
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almost  in  what  conditions  ( high  or  loir  temperature,  moulded 
in  sand  or  cases)  i  il  il  has  been  hardened ;  if  it  baa  been 
annealed,  at   a  high  or  h>«  temperature;  finally,  if  it  hac 

been  burnt." 

"Thostudj  of  the  structure  perhaps  may  furnish  many 
other  indications  ;  it  really  appears  to  as  already  oapable 
of  useful  application,  not  t"  replace  ohemioal  analysis,  but 
to  eomplete  this  operation  by  information  which  chemistry 
is  powerless  to  furnish." 

In  an  admirable  paper  by  Mons.  Osmond,  read  before 
the  [ntemational  Congress  at  Chicago,  upon  Microscopic 
Metallography,  he  briefly  gives  the  observations  of 
Mr.  Gnillemin,  anil  as  tliis  clearly  shows  to  what  extent  the 
examination  of  metals  ami  alloys  have  been  pursued  in 
Prance,  I  introduce  it  here 

Mr.  iiiiilleiniii  says  :  "  Micrographic  examination  permits 
the  direct  classification  of  the  usual  alloys  io  a  few  cate- 
gories." "Thus,  the  bronze  and  brasses  are  distinguished 
as— 

Tin-bronzes. 

Phosphor-bronzes. 

Brasses  containing  less  thin  37  per  cent,  of  zinc. 

Muntz   metal  and  analogous  alloy-  containing 
than  87  per  cent  of  zinc. 

Aluminium-bronze. 

Aluminium  brasses. 

Delta  metal. 

Soma  bronze,  Ste. 

"  In  the  white  '  anti-friction  '  alloys  containing  tin,  auti- 
mony,  and  copper,  it  is  easy  to  recognise  the  presence, 
and  even,  with  a  little  practice,  to  make  a  close  estimate  of 
the  proportion  of  lead. 

••  By  examining  the  ingots  of  rose-eopper  composing 
different  casts  from  the  same  smelting  of  ore,  those  which 
have  been  perfectly  refined  can  b  distinguished,  and  the 
rest  can  be  classified  according  to  the  degree  in  which  they 
have  been  refined." 

"  It  is  known  that  the  mechanical  qualities  of  brasses 
and  bronzes  are  profoundly  modified  by  the  addition  of 
small  quantities  of  aluminium  and  of  phosphorus."  "The 
presence  of  these  two  elements  can  be  detected  with  certainty 
by  micrographic  examination.  Thus,  the  tracings  assume 
invariably  the  form  of  veins  in  marble  when  the  alloy 
contains  aluminium,  even  in  proportions  so  minute-  as  to 
be  detected  with  difficulty  by  chemical  analysis."  ••  In  like 
manner,  phosphorus  produces  in  tin  bronzes  an  absolutely 
characteristic  image,  recalling  a  fern-leaf.  This  reaction, 
however,  may  be  masked  by  the  presence  of  zinc,  in  amount 
exceeding  4  per  cent." 

"  Finally,  for  a  known  alloy,  the  microgram  indicates  also 
the  conditions  of  casting,  as  well  as  the  nature  of  the 
mechanical  work  subsequently  performed  upon  the  speci- 
men. Thus,  the  image  shows  whether  bronze  has  been  cast 
too  hot  or  too  cold  ;  whether  it  has  been  stamped  or  rolled  ; 
and,  in  the  latter  case,  the  direction  of  the  rolling  is 
distinctly  marked  " 

"  In  a  word,  micrographical  analysis  enables  us  to 
determine  quickly  and  summarily  the  nature  of  a  bronze  or 
an  industrial  alloy  by  the  simple  inspection  of  a  polished 
and  etched  surface,  and  to  recognise  whether  the  alloy  has 
been  simply  cast,  or  has  been  rolled  or  stamped." 

l'rof.  Roberts- Austen,  who  has  perhaps  done  more 
investigation  iuto  the  physical  and  mechanical  properties  of 
alloys  than  anybody  else  in  this  country — his  results  being 
embodied  in  four  consecutive  reports  to  the  Alloys  Research 
Committee  of  the  Institution  of  Mechanical  Engineers — in 
his  fourth  report  on  compounds  of  copper  and  zinc,  states 
that  in  his  next  report  he  will  deal  with  the  micro-structure 
of  metals  and  alloys. 

\Yhen  the  ternary  and  other  more  complex  alloys  are 
studied,  I  anticipate  that  it  will  require  the  combined 
assistance  of  the  recording  pyrometer,  the  microscope, 
chemical  analysis,  and  the  mechanical  methods  of  investi- 
gation in  order  to  obtain  a  correct  knowledge  of  their 
properties,  constitution,  and  structure ;  and  I  also  anticipate 
that  it  will  require  the  work  of  careful  investigators  for 
very  many  years  to  come  before  we  have  obtained  the  truth 
about  them  all. 


During   tin    pasl    year  I  have   devoted  i i  of  my  leisure 

time  in  repeating  the  researches  of  Osmond  \>-.  '.  and 
oilier-,  and  have  obtained  results  which  practically  confirm 
their  work.  It  has,  however,  been  beyond  the  resoure 
a  private  laboratory  to  experiment  with  gold  ;  but  a-  l'rof. 
Roberts  V.nsten's  pyrometrical  observations  agree  with  the 
microscopic   work    of   Prof.    Arnold,  we    may  consider   that 

the  researches  of  the  latter  are  beyond  dispute, 

The  micrographic  study  of  metals  is  of  such  a  fascinating 
character,  it  appears  to  me,  considering  that  the  unexplored 
field  is  so  extensive,  an  1  the  results  of  researcb  so  interest- 
ing, ii  is  difficult  for  anyone  interested  in  true  science,  who 
once  commences  this  kind  of  research  to  abandon  it. 

The   whole  operati t  making  the  alloys,  catting  them 

up,  polishing,  etching,  and  examining  them,  is  of  such  a 
simple  and  inexpensive  character,  almost  anyone  with  a 
little  practice  can  do  important  research  and  obtain  most 
valuable  information. 

h  would  not  appear,  after  reading  all  the  available  litera- 
ture on  the  micro-structure  of  alloys,  that  the  compounds 
of  lead  and  antimony  have  been  studied  ;  I  therefore  prepaxi  l 
a  -eries  of  lead-antimony  alloys,  and  the  following  descrip- 
tion of  my  work  will,  I  hope,  be  of  interest  to  the  members 
of  this  institution  : — 

Laid  and  Antimony. 

As  the  object  was  to  ascertain  the  micro-structure  of 
alloys  which  are  commercially  produced,  virgin  lead  and 
best  •'  star  "  antimony,  such  as  are  regularly  used  in  com- 
merce, were  employed  in  this  researcb.  Fifteen  mixtures 
were  made,  in  which  the  proportion  of  lead  and  antimony 
varied  between  1  per  cent,  of  antimony  and  99  per  cent,  of 
and  95  per  cent,  antimony  and  .">  per  cent.  lead.  The 
carefully  weighed  metals  were  introduced  into  plumbago 
crucibles  containing  fluid  cyanide  of  potassium,  which  were 
then  placed  in  a  Fletcher's  gas  crucible  furnace.  The  lead 
in  each  case  was  first  added,  and  when  it  was  fluil  and  red 
hot,  the  antimony  was  dropped  in,  and  as  it  immediately 
sunk  below  the  surface  of  the  molten  cyanide  practically 
no  volatilisation  of  autimony  took  place.  The  crucible 
with  the  contents  was  then  vigorously  shaken,  to  effect 
thorough  admixture,  and  was  allowed  to  slowly  cool  in  the 
crucible  in  the  open  air.  When  cold,  the  cyanide  was 
washed  away  by  a  running  stream  of  water,  and  the  solid 
metal  or  alloy  was  then  removed  by  striking  the  mouth  of 
the  crucible  upon  an  iron  slab.  Of  course,  the  same  crucibles 
were  used  over  and  over  again,  as  it  was  not  necessary  to 
use  a  new  one  for  each  trial.  The  pieces  of  alloy  weighed 
about  100  grms.,  and  measured  about  1^  in.  at  the  top,  and 
were  about  1  in.  dtep.  Each  sample  was  sawn  vertically 
through  the  centre,  and  a  complete  section  was  then  taken  by 
cutting  out  a  piece  about  ^  in.  in  thickness. 

Grinding  and  Polishing  the  Spe  imens. 

After  many  trials,  it  was  found  that  the  best  way  to 
obtain  a  perfectly  flat  face  was  to  hold  the  section  between 
the  first  finger  and  thumb,  and  to  draw  it  downwards  over 
the  face  of  a  smooth-cut  file  held  vertically  by  the  left  hand, 
the  tang  resting  upon  a  hard  board  or  support.  Having 
obtained  a  smooth  surface,  the  next  operation  was  to  grind 
it  upon  a  flat  surface  of  Turkey  stone,  such  as  joiners  use 
for  sharpening  their  tools  ;  but  instead  of  using  oil,  the  stone 
was  kept  continually  wet  by  the  application  of  clear  water. 
In  a  very  few  minutes  of  rubbing  backwards  and  forwards, 
the  file  marks  were  obliterated. 

The  following  stage  consisted  in  rubbing  the  specimen, 
with  the  application  of  practically  no  pressure,  over  a  sheet 
of  French  emery  paper  Xo.  0000. 

It  is  important  that  no  pressure,  or  at  least  practically  no 
pressure,  should  be  applied :  otherwise  the  softer  parts  of  the 
metal  will  be  forcibly  dragged  or  torn,  and  will  overlap  the 
harder  parts  of  the  structure. 

The  final  stage  consisted  in  rubbing  the  specimen  over 
smooth  cloth,  free  from  ribs,  upon  which  had  been  previously 
placed  a  small  quantity  of  diamantine  powder — a  most  valu- 
able preparation,  made  in  Switzerland,  for  the  purpose  of 
polishing  steel,  and  which  can  be  obtained  from  almost  any 
jeweller  :  a  bottle  costing  Is.  6rf.  will  serve  to  polish  more 
than  100  specimens.     It  is  important  that  this  block  should 
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be  kept  continually  moist,  otherwise  the  softer  metal  will 
be  toru  by  the  friction  and  the  specimen  spoiled.  It  is  also 
important  that  the  pressure  applied  to  the  metal  should  be 
excessively  light,  the  surface  should  be  examined  from 
time  to  time,  and  the  polishing  stopped  as  soon  as  the  fine 
scratches  left  by  the  emery  are  obliterated.  If  the  polishing  is 
carried  bevoml  this  point,  the  softer  constituents  will  be 
carried  away,  and  the  crystals  or  grains  harder  in  character 
■vrill  stand  in  great  relief,  and  be  more  or  less  rounded,  and 
their  true  shapes  rendered  ditrieult  to  determine. 

Etching  the  Polished  Specimens. 
After  leaving  the  polishing  block,  each  specimen  was 
thoroughly  washed  iii  water,  and  was  at  once,  without  dry- 
ing, placet!  in  h  solution  consisting  of  99  o  c.c.  of  water  and 
c.  of  nitric  acid  of  1-42  sp.  gr.  In  about  one  minute 
the  structure  was  usually  sufficiently  developed  for  a  pre- 
liminary examination.  It  was  then  removed  from  the  acid, 
thoroughly  washed  with  water,  and  afterwards  soaked  in 
rectified  spirit,  after  which  it  was  removed,  the  excess  of 
alcohol  shaken  off  by  swinging  the  specimen  backward  and 
forward,  and  was  finally  placed  on  a  hot  plate  to  dry,  when 
it  was  ready  forniicroscopie  examination, 

Description  of  Micro-Structures. 

In  the  specimens  containing  between  1  and  13  per  cent,  of 
antimony,  the  structure  appeared  to  he  almost  amorphous, 
and  it  was  difficult  to  determine  the  character  of  the  crystals  ; 
but  in  the  alloy  containing  15  per  cent,  antimony  there  m- 
found  to  be  a  distinct  layer,  clearly  visible  without  magnifi- 
cation, of  harder  metal  at  the  upper  surface,  that  is  to  say. 
on  that  part  of  the  metal  which  was  uppermost  when  it 
solidified.  In  proportion  as  the  antimony  was  increased, 
this  hard  and  silvery  white  layer  increased  in  thickness, 
until  when  50  per  cent,  antimony  was  present,  the  whole 
mass  appeared  to  be  bright.  On  examining  these  white 
layers  with  an  objective  magnifying  about  50  diameters,  it 
was  noticed  that  they  were  not  by  any  means  homogeneous, 
but  consisted  of  more  or  less  well-formed  crystals,  apparently 
of  cubical  form,  imbedded  in  a  substance  exceedingly  dark 
in  colour. 

Fig.  1    clearly   indicates  the  appearance   of    the    various 

Fig.  1. 
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sections,  whilst  Fig.  2  is   a  magnification    of   50  diameters 
of  the  white  la3-er  in  the  80  per  cent,  antimony  alloy. 

Fig.  2. 


Having    now    crystallised    out    a    definite    structure,  the 
next  question  which  arose   was  whether  or  not  the  alloy 


had  separated  into  two  fluid  layers,  one  lighter  than  the 
other,  previous  to  solidification,  or  whether  the  crystals  had 
formed  throughout  the  alloy,  and  afterwards  floated  up  to 
the  surface  in  a  manner  analogous  but  the  reverse  of  that 
which  occurs  in  crystallising  salt. 

Messrs.  C.  R.  Alder  Wright  and  C.  Thompson  com- 
municated a  most  important  paper  to  the  Royal  Society, 
in  1889,  on  certain  ternary  alloys,  in  which  the  metals 
lead,  tin,  and  zinc  in  varying  proportions  were  melted 
together,  and  the  resulting  mixtures,  alter  s'  iw  cooliDg, 
were  examined.  It  was  found  that  if  the  tin  is  less  than 
fths  of  the  whole  mass,  the  alloy  divides  itself  iDto  two 
different  ternary  alloys,  lead  preponderating  in  the  heavier 
one ;  and  they  point  out  that  this  phenomenon  is  entirely 
distinct  from  the  segregation  of  alloys  during  solidification, 
in  consequence  of  the  formation  of  other  differently  fusible 
alloys,  and  they  also  point  out  that  the  alloys  separate  as 
fluids,  and  then  crystallise  afterwards.  In  order  to  com- 
pare the  micro-structure  of  such  alloys  with  that  I  had 
obtained,  a  mixture  of  tin,  lead,  and  zinc  was  prepared  in 
the  manner  described  by  those  gentlemen.  A  section  of 
the  mass  was  then  made  and  was  examined  under  the 
microscope.  The  appearance  clearly  showed  that  the  adoys 
had  separated  when  in  a  liquid  condition,  for  there  was  a 
clearly  defined  Hue  between  the  upper  and  lower  allov, 
which  was  perfectly  horizontal,  the  alloy  above  having  an 
entirely  different  structure  from  that  below  the  line  of 
demarcation.  In  the  lead-antimony  alloys  no  such  clearly 
cut  line  was  present :  in  fact,  as  a  rule,  the  upper  layer 
was  not  horizontal,  but  curved  downward  on  each  side,  and 
the  matrix  which  constituted  the  lower  part  of  the  alloy 
could  be  traced  continuously  between  the  crystals  to  the 
very  top  of  the  mass.  It  was  also  noticed  that  several  of 
the  white  bright  crystals  were  present  at  the  very  bottom 
of  the  alloy,  and  it  appeared  that  these  had  attached  them- 
selves to  the  bottom  of  the  crucible,  and  were  not,  therefore, 
free  to  float  through  the  mass.  Although  such  considera- 
tions would  lead  to  the  assumption  that  the  crystals  formed 
in  the  matrix  at  a  temperature  considerably  above  its 
melting  point,  and  then,  in  virtue  of  its  less  gravity,  floated 
to  the  top,  it  was  considered  unsafe  to  form  any  conclusions 
without  more  practical  demonstration.  In  order  to  settle 
the  question  beyond  doubt,  a  considerable  amount  of  an 
alloy  conlaining  30  per  cent,  of  antimony  and  70  per  cent, 
of  lead,  was  melted  and  afterward  poured  into  a  mould 
which  had  been  previously  heated,  and  which  was  provided 
with  rigid  shelves,  attached  to  one  side  of  the  mould  only, 
and  which  projected  half  way  across,  and  which  were  fixed 
at  an  angle  of  about  30  degrees  in  an  upward  direction. 

The  following,  Fig.  3,  will  make  the  matter  more 
clear: — 

Fig.  .3. 
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It  may  be  assumed  that  if  the  lighter  mass  was  in  a 
fluid  condition  before  it  reached  the  surface,  the  shelves 
would  not  impede  its  progress.  A  liquid  ascending  would 
of  course  flow  readily  up  the  inclined  planes  and  escape  to 


M«vi.»i.iM7.]      THE  JOURNAL  OF  THE  SOCIETY   OF  CHEMICAL  INDUSTRY. 


'203 


tin-  surface,  whereas  if  it  <-i ystallised  iu  the  body  of  the 
m:i-~,  <ni  ssoending  u>  the  undei  side*  of  the  shelves  tlic 
tn.  in >m  would  be  too  great  '"  allow   the  crystals  to  travel 

Upwards,  mid  on  making  a  section  of  the  cold  alloy,  from  top 
in  lii.tioin.  we  should  then  find  layers  of  crystals  under  each 
shelf. 

After     pouring    the    alloy    into    the    mould,    it     was 

allowed  to  i I  vef]   Blowly,  and  when  cold  it  was  sawn 

from  top  to  bottom,  cutting  it  at  right  angles  through  the 
shelves,  The  whole  mass  was  then  polished  and  etched, 
and  it  »as  found,  as  "as  naturally  predicted,  that  the 
coryatals  on  one  half  of  the  mould,  where  the  shelves  existed, 
were  equally  divided  between  the  under  side-  of  the  three 
shelves  ami  the  surface,  The  above  diagram  is  a  gTaphic 
representation  of  the  result-  obtained. 

I'he  next  point  of  interest  to  determine  was  the  com- 
position of  the  hard  white  crystals.  For  this  purpose  a 
considerable  quantity  of  the  30  per  cent,  antimony  alloy 
was  melted,  and  cooled  somewhat  rapidly  in  a  shallow  iron 
mould,  the  object  being  to  obtain  the  crystals  unattached 
oue  to  the  other  and  suspended  in  the  eutectic  compound. 


This  bar,  measuring  G  ins.  bv 


is.   bv  !  in.,  was  then  filed 


blight,  and  was  immersed  in  a  10  percent,  nitric  acid  solution 
in  water,  and  it  was  allowed  to  remain  there  several  days  in 
the  cold.  On  removing  the  bar  from  the  acid,  it  was  found 
to  be  coated  with  a  soft,  slimy  material,  in  which  the 
granular  crystals  were  retained  in  position.  liy  brushing 
off  this  deposit  and  washing  with  water,  the  dark-coloured 
slime  was  removed,  and  the  apparently  pure  white  crystals 
separated  as  a  heavy  granular  deposit,  In  order  to 
thoroughly  eliminate  all  adherent  matter,  these  crystals 
weie  boiled  with  dilute  nitric  acid,  but  previous  to  iloinji 
this  they  were  thoroughly  well  rubbed  with  the  finger  and 
thumb  to  separate  adhering  crystals,  which  might  possibly 
enclose  a  portion  of  the  eutectic  alloy.  After  digestion 
with  acid,  they  were  thoroughly  well  washed  in  running 
water,  and  were  afterwards  dried.  On  examination  under 
the  microscope,  it  was  found  that  they  consisted  of  more 
or  less  perfectly  formed  crystals  of  cubical  form,  and  it 
was  also  observed  that  the  angles  had  been  but  slightly  acted 
upon  by  the  acid,  and  as  their  surfaces  were  bright  and 
continuous,  we  may  be  justified  in  assuming  that  the  aeid 
had  not  acted  in  any  way  upon  the  interior  of  their  mass. 
The  specific  gravity  of  these  crystals  proved  to  be  65, 
which  approximates  to  that  of  pure  antimony,  which 
is  G'  7.  An  analysis  showed  them  to  contain  99 '8  per  cent, 
of  antimony  and  0"2  per  cent,  of  lead;  in  other  words, 
they  consisted  of  practically  pure  antimony.  I  In  examining 
the  alloys  containing  more  thau  50  per  ceut.  of  antimony, 
the  crystals  increased  in  volume  until,  when  95  per  cent. 
antimony  was  reached,  practically  the  whole  field  under 
the  microscope  appeared  to  consist  of  antimony,  but  even 
in  this  alloy,  a  small  quantity  of  the  eutectic  compound  was 
most  distinctly  visible,  surrounding  more  or  less  completely 
the  square  masses  of  antimony.  As  it  was  impossible  to 
separate  the  crystals  from  the  alloys  containing  a  very  large 
proportion  of  antimony,  I  am  not  in  a  position  to  state  from 
actual  trial  that  they  do  not  contain  some  lead.  The 
relatively  small  areas  of  the  dark  eutectic  compound  would 
lead  us  to  believe  that  the  white  crystals  in  the  80  per  cent. 
and  the  90  per  cent,  alloys  were  not  pure  antimony. 

The  next  question  to  determine  was  the  character  and 
composition  of  the  eutectic  or  most  fusible  compound. 

This  was  done  by  two  different  methods  :  first,  by  syn- 
thesis, and  second,  by  analysis.  It  had  been  observe  1  that 
there  were  hard  crystals  in  the  15  per  ceut.  alloy,  but  none 
in  that  containing  10  per  cent,  antimony.  .Several  mixtures 
were  made,  containing  between  15  per  cent,  and  12  per 
ceut.  antimony,  and,  after  melting  under  cyanide  and 
allowing  them  to  cool  slowly,  they  were  cut  up  and 
examined.  As  the  antimony  was  reduced,  the  hard  upper 
layer  decreased,  until  on  arriving  at  a  mixture  containing 
12-5  per  ceut.  antimony,  and  87' 5  per  cent,  lead,  no  separa- 
tion of  crystals  could  be  detected,  although  they  were 
clearly  present  in  the  alloy  containing  13  per  cent,  of 
antimony.  If  we  take  the  atomic  weights  of  lead  and 
antimony  to  be  207  and  120  respectively,  we  fiud  that  a 
chemical  compound  having  the  formula  Pb,Sb  would 
contain    12-66    per   cent,    antimony   and   S7-34   per  cent, 


lead.  On  now  melting  the  metals  together  in  that  propor- 
tion and  allowing  to  cool  slowly,  we  obtained  an  apparently 
homogeneous  mass,  free  fmni   separated  crystal*. 

There  was  no  difficulty  in  obtaining  this  mat,  rial  in  a 
perfectly  pun  slate,  as  it  was  ouly  necessary  to  cut  oil  the 
upper  portion  containing  the  free  antimony  of  utiy  of  the 
alloys  containing  above  13  per  cent,  of  antimony,  and  to 
use  the  lower  portion  for  analysis.  Two  carefully  conducted 
determinations  gave  I2'8pet  cent,  and  12- 7  per  cent,  of 
antiniom  and  87 ■  2  per  cent,  of  lead,  and  this  corresponds 
nearly  with  the  formula  l'b4Sb.  Although  it  was  an  easy 
matter  to  obtain  the  eutectic  alloy  from  the  alloys  contain- 
ing under  50  per  cent.,  it  was  impossible  to  separate  this 
material  from  those  containing  in  per  cent,  and  over  of 
antimony.  Beconrse  was  therefore  made  to  another  method 
of  research,  namely,  the  determination  of  the  freezing  or 
eritieal  points  in  Cooling  the  liquid  alloy-.  Kach  alloy  was 
therefore  carefully  melted  in  B  Small  char, ml  crucible  to  a 
point  considerably  above  the  fusing  point,  and  by  means  of 
the  I. c  (  hutelier  pyrometer  a  careful  determination  of  the 
critical  points  was  obtained.  In  applying  the  couple  to  the 
molten  mass,  the  two  twisted  wires  wen-  lirst  of  all  covered 
very  carefully  with  moist  asbestos  paper,  in  which  condition 
it  could  be  most  readily  moulded,  so  as  to  completely 
protect  them  from  actual  contact  with  the  fluid  metal. 
Previous  to  the  introduction  of  the  couple  into  the  metal, 
the  asbestos  enclosing  the  couple  was  heated  to  bright 
redness  in  a  Uunsen  flame,  by  which  means  the  asbestos 
assumed  a  fair  amount  of  rigidity.  The  actual  thickness  of 
this  coating  did  not  much  exceed  yjjyth  of  an  inch,  and 
was  so  strong  as  to  last  for  more  than  20  determinations 
of  temperature  without  breaking.  The  pyrometer  having 
been  previously  most  carefully  calibrated  according  to 
the  method  given  by  Prof.  Roberts-Austen  and  others, 
and  the  alloys  having  been  melted,  it  was  only  necessary  to 
lower  the  asbestos  couple  into  the  molten  mass,  and  to 
pack  loose  fibrous  asbestos  all  round  it,  over  the  surface  of 
the  liquid  iu  the  crucible,  and  then  to  carefully  observe 
the  points  at  which  the  speck  of  light  became  stationary-  or 
moved  very  slowly.  The  eutectic  alloy  had  only  one 
freezing  point — at  about  247^  C.  The  melting  point  of  lead 
being  325°,  and  that  of  antimony  630',  the  mean  of  the  two 
metals  is  388°.  It  will  be  seen  that  the  eutectic  alloy  had  a 
solidifying  point  of3S83  —  247'  =  141 °  below  that  of  the 
mean  of  the  two  metals  in  the  mixture,  and  78  below  that 
of  lead.  The  alloy  containing  95  per  cent  of  antimony  had 
a  first  critical  point  of  about  615°  C,  and  another  of  very 
short  duration  at  217'  C,  and  all  of  the  alloys  had  this  one 
common  critical  point  of  247  C,  showing  most  clearly  that 
the  eutectic  alloy  in  the  95  per  cent,  alloy  was  of  the  same 
composition  as  that  containing  about  13  per  cent. 

The  specific  gravity  of  the  eutectic  or  lighter  alloy  was 
10'48.  Theoretically,  the  meau  of  the  lead  and  antimony- 
should  have  given  a  specific  gravity  of  10-77. 

It  is  not  surprising  that  the  antimony  crystals  floated  up 
to  the  top  of  the  mass,  considering  that  they  were  so  much 
lighter  than  the  eutectic  alloy  ;  in  fact,  the  latter  was  more 
than  lh  times  as  heavy  as  the  antimony. 

Attempts  were  made  to  determine  the  crystalline  structure 
of  this  eutectic  alloy,  but,  as  before  stated,  I  failed  to 
determine  it  by  the  usual  method  of  polishing  and  etching. 
When,  however,  a  sufficient  quantity  of  the  material  was 
allowed  to  eool  or  solidify  very  slowly,  the  surface  of  the 
bright  alloy  presented  a  frosted  appearance,  and  on  examin- 
ing this  under  high  power,  crystals  of  an  hexagonal  form 
were  clearly  detected. 

When  the  proportion  of  lead  is  increased  above  87  per 
cent.,  the  pyrometrical  results  indicate  two  melting  points  ; 
the  higher,  or  first  freezing  point  increasing  with  the 
increase  of  lead,  until,  when  the  whole  of  the  antimony  is 
eliminated,  the  melting  pniut  is  that  of  lead,  or  325°  C. 
Until  that  point  is  reached,  however,  there  is  a  clear 
retardation  at  247 ;  C,  showing  that  in  this  ease  the  same 
eutectic  alloy  remains,  as  is  the  case  in  the  alloys  containing 
less  than  S7  per  cent.  lead. 

In  one  case  lead  is  dissolved  in  excess  of  the  eutectic 
alloy  and  in  the  other  ease  antimony  is  in  excess  in  the 
same  mother  liquor. 
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That  antimony  nod  lead  should  combine  in  atomic  pro- 
portion* in  the  eutectic  alloy  is  not  contrary  to  the 
conclusions  of  Dr.  Guthrie,  who  has  thoroughly  investigated 
eutectic  compounds,  his  results  having  been  communicated 

Fig.  4. 


(x  800  V.) 
Eutectic  Alloy  of  Lead-Antimony  Compound  (Pb4Sb). 

to  the  Royal  Society  in  1884  (Philosophical  Magazine, 
Vol.  17,  1884,  page  462),  for  that  gentleman,  although  point- 
ing out  that  such  eutectic  metals  do  not  as  a  rule  exist  in 
atomic  proportions,  makes  the  following  statement  :  — 

"  When  we  are  dealing  with  metals,  which,  like  antimony 
and  arsenic,  on  the  one  hand,  are  themselves  halogenous, 
or  with  such  strongly  chemico-positive  metals  as  sodium,  on 
the  other,  we  may  and  do  get  alloys  of  atomic  composition," 
"  Metallo-metallic  salts."  It  would  not  appear  that  Dr. 
Guthrie  had  studied  antimony  and  lead  compounds ;  in 
fact,  all  his  communicated  results  dealt  with  the  compounds 
with  bismuth,  zinc,  tin,  lead,  and  cadmium,  and  with  mixed 
salts ;  and  he  clearly  demonstrated  that  the  eutectic,  or 
most  fusil  ile  constituent  of  each  alloy  did  not  have  the 
metals  in  any  simple  atomic  proportion.  To  use  his  own 
words,  "  The  constitution  of  eutectic  alloys  is  not  in  the 
ratio  of  any  simple  multiple  of  their  chemical  equivalents, 
but  their  composition  is  not  on  that  account  less  fixed,  nor 
are  their  properties  less  definite." 

The  same  gentleman  showed  that  there  was  a  close 
relation  between  the  eutectic  compound  metals,  and  the 
cryohydrates  of  common  salts  in  water,  and  states,  "For 
as  a  salt  may  unite  with  water,  as  when  anhydrous  chloride 
of  calcium  does  so,  to  fix  the  water  as  crystalline  water,  and 
also  may  unite  with  water  as  a  cryohydrate,  so  two  metals 
may  unite  in  one  proportion,  while  they  form  a  definite 
eutectic  alloy  in  another." 

Henri  Gautier  (Cocipt.  rend.  1896,  123,  109—113) 
makes  the  following  interesting  statement  with  reference 
to  the  fusibility  of  metallic  alloys  : — "Fused  alloys,  on 
solidification,  behave  in  a  similar  manner  to  fused  mixtures 
of  salts,  and  heuce  may  be  divided  into  three  classes 
corresponding  with  the  three  classes  of  saline  mixtures 
recognised  by  Le  Chatelier." 

"  (1.)  The  metals  do  not  combine  in  any  fixed  proportions, 
and  the  two  constituents  crystallise  quite  distinctly ;  for 
example,  alloys  of  tin  with  zinc,  bismuth,  or  lead." 

"  (2.)  A  definite  compound  of  the  two  metals  crystallises 
out,  but  these  crystals  are  scattered  in  a  crystalline  matrix 
of  the  metal  which  is  in  excess ;  for  example,  copper  with 
tin  or  antimony." 

"(3.)  Alloys  corresponding  with  isomorphous  mixtures 
of  salts  ;  for  example,  gold  and  silver." 

"  The  fusibility  curve  of  an  alloy  at  once  indicates  to 
which  of  these  three  classes  the  alloy  belongs." 

In  concluding  this  section  it  is  necessary  to  point  out 
that  Various  chemical  and  metallurgical  text  books  contain 
most  erroneous  statements  with  regard  to  the  melting  point 
and  equivalent  of  antimony. 


The  chemical  equivalent  is  given  in  many  books  as  123 
instead  of  120,  and  the  melting  point  as  430°  C.  instead  of 
630  t  .  ;  in  fact,  my  own  observation  proves  that  antimony 
and  aluminium  have  practically  the  same  melting  point, 
namely,  about  630°,  and  Henri  Gautier  gives  the  melting 
point  as  632°. 

Antimony  and  Tin. 

It  was  not  my  intention  to  deal  in  this  paper  with  other 
than  the  lead-antimony  alloys,  but  as  I  have  done  much 
work  with  the  antimony  and  tin  compounds,  although  the 
investigations  are  far  from  complete,  the  results  are  of  such 
interest  that  I  am  sure  I  will  be  pardoned  if  I  introduce  a 
brief  account  of  the  work  as  far  as  it  has  been  carried  out. 

The  same  method  of  procedure  was  followed  in  making 
these  alloys  as  was  adopted  in  making  those  previously 
described,  and  the  specimens  were  polished  and  etched  in 
the  same  manner.  Up  to  a  point  when  the  antimony  did  not 
exceed  7  ■  5  per  cent,  there  was  no  apparent  separation  of 
well-formed  crystals  in  the  mass,  but  the  bright  surface  of 
the  alloy  rapidly  clouded  over,  leaving  a  dark  deposit  upon 
the  surface,  showing  clearly  that  at  the  solidifying  point 
some  of  the  antimony  had  been  retained  in  combination,  or 
solution  in  the  tin,  and  white  meshes  of  a  harder  constituent 
were  found  more  or  less  irregularly  distributed  between  the 
joints  of  the  crystals,  indicating  clearly  the  presence  of 
some  compound  which  had  crystallised  out  at  the  moment 
when  the  mass  was  solidifying. 

With  8  per  cent,  of  antimony,  the  matrix  presented  the 
same  appearance  as  the  7  per  cent,  alloy,  with  this  differ- 
ence, a  few  cubical  crystals,  very  hard,  and  little  acted 
upon  by  dilute  acid,  were  observed  on  the  upper  surface 
of  the  solidified  alloy,  when  the  cooling  was  done  very 
slowly.  When,  however,  the  fluid  mass  was  cast  in  an 
ordinary  mould,  the  crystals  were  distributed  evenly 
throughout  the  mass.  With  9  per  cent,  the  number  of 
crystals  were  relatively  increased;  with  10  per  cent,  a  still 
larger  proportion  of  cubical  masses  were  found  distributed 
throughout  the  mass,  in  the  moderately  rapidly  cooled 
alloy,  and  each  addition  of  5  per  cent,  of  antimony  was 
accompanied  with  a  corresponding  increase  in  the  proportion 
of  the  separated  crystals,  until  40  per  cent,  of  antimony  and 
60  per  cent,  of  lead  were  present.  The  alloy  with  25  per 
cent,  of  antimony  and  75  per  cent,  of  tin  gave  a  really 
unique  and  beautiful  section,  the  crystals  embedded  in  the 
matrix  being  of  the  most  perfect  form  and  shape,  and 
indicated  beyond  all  doubt  that  they  were  perfect,  or  almost 
perfect  cubes.  The  following  Figures,  5  (omitted)  and 
6,  clearly  prove  this  statement. 

Fig.  6. 
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When  the  amount  of  antimony  was  increased  to  45  per 
cent,  and  the  tin  55  per  cent,  the  structure  no  longer 
presented  the  same  appearance,  for,  instead  of  cubical 
masses,  the   crystalline  mass  evidently   consisted  of  plates 
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showing  itself  between  the  crystals.     In  proportion  as  the 

antimony  was  still  farther  increased,  until  it  reached 
about  54  per  cent.,  the  structure  appeared  to  have  the 
same  character  ;  but  on  continuing  the  action  of  the  acid  it 
appeared  that  the  centre  of  the  plates  was  harder  in 
character  than  the  exterior  portion,  and  less  aeted  upon  by 
nitric  aeid.  With  53  per  cent,  of  antiiuom  there  still  re- 
mained the  dark  coloured  matrix.  When  the  antimony  was 
increased  to  55  per  cent,  this  dark  matrix  had  entirely  dis- 
appeared, and  after  the  action  of  very  dilute  nitric  acid,  for 
a  time  quite  sufficient  to  develop  the  dark  matrix  in  the 
alloys  just  described,  the  field  remained  perfectly  bright, 
and  apparently  homogeneous;  but  on  acting  for  a  few 
seconds  on  the  bright  surface  w  ilh  nitric  acid  of  1  •  42  sp.  gr., 
a  well-defined  structure  was  developed,  and  it  was  clear 
that  it  consisted  of  two  different  constituents,  one  relatively 
more  easily  attacked  by  the  strong  acid  than  the  other. 
The  constituent  least  acted  upon  had  every  appearance 
of  the  crystalline  forms  which  antimony  assumes  when 
Crystallising  out  of  the  lead-antimony  alloys  ;  and  although 
1  have  not  yet  actually  separated  them,  we  may  be  fairly 
safe  tentatively  in  assuming  that  they  actually  do  consist 
of  antimony,  for  in  proportion  as  more  antimony  was  added 
to  the  alloys  this  harder  constituent  increased  in  proportion, 
until  when  90  per  cent,  of  antimony  and  10  per  cent,  of  tin 
were  present,  it  occupied  the  greater  part  of  the  micro- 
scopic field.  As  the  crystals  in  the  '25  per  cent,  antimony 
alloy  were  so  perfectly  formed,  and  were  sufficiently  distri- 
buted through  the  matrix,  a  successful  attempt  w;is  made  to 
effect  their  isolation.  This  was  most  readily  and  perfectly 
effected  by  a  long-continued  action  of  comparatively  strong 
nitric  acid  ( 1  part  of  acid  to  about  9  parts  of  water).  The 
bar,  after  the  action  had  been  continued  for  several  days, 
had  much  the  same  appearance  as  the  lead-antimony  alloys 
when  similarly  treated,  and  the  dark-coloured  slime  con- 
taining the  crystals  was  removed,  and  the  turbid  liquid 
decanted  from  the  residue.  The  latter  was  rubbed  up  on 
the  bottom  of  a  mortar  with  an  india-rubber  pestle  to  detach 
the  pulverulent  apparently  amorphous  grey  ponder.  It 
was  then  washed  several  times  with  water,  and  finally  with 
dilute  hydrochloric  acid,  to  remove  any  mechanicallv 
adherent  tin  and  its  oxide,  which  was  found  to  be  present 
in  more  or  less  quantity.  In  this  way  a  most  perfect  crop 
of  crystals  was  obtained,  and  these,  after  drying,  had  their 
specific  gravity  and  analysis  determined.  The  specific 
gravity  was  fi-96;  the  specific  gravity  of  tin  being  7-29  and 
that  of  antimony  being  6-71."  If  the  antimony  and  tin 
were  present  in  equal  atomic  proportion,  and"  had  not 
suffered  any  alteration  in  volume  when  combining,  the 
specific  gravity  should  have  beeu  7  00. 


,i  portion!  were  th.n  tasted  for  antimony  ami  tin, 
using  two  different  methods  for  their  determination,  lie 
mean  results  obtained  were  as  follows  :  — 

PerCent. 

ray 

Tin 10-46 

If  the  elements  bad  combined  in  simple  atomic  propor- 
tions of  one  equivalent  of  tin  and  one  equivalent  of 
antimony,  the  calculated  composition  would  have  been  — 

PerCent. 

Antimony B0"2I 

Tin IB  70 

which  shows  most  conclusively  that  the  compound  approxi- 
mated to  the  i (position   of  SnSb,  and  may  be  described 

a  antimonide,  a  "  metallo-metaUic  salt,"  as  it  would  be 
called  by  l'r.  (luthrie. 

The  following  photograph  (Fig.  7)  was  taken  of  one 
of  the   crystals    after   separation  from   the    25    perjcenl 

Fig.  7. 


(x  200  O.) 
Separated  Crystal  of  SnSb  (Antimonide  of  Tin). 

alloy,  and  clearly  indicates  that  it  is  cubical,  but  that  as  it 
has  one  corner  absent,  it  may  be  considered  to  belong  to  a 
s\  stem  between  the  octahedron  and  cube. 

An  attempt  was  made  ti>  produce  an  homogeneous  mass 
of  the  above  composition  by  melting  the  two  metals  in  the 
proportions  indicated,  but,  as  before  stated,  such  a  simple 
compound  could  not  be  produced  by  this  process ;  no 
cubical  crystals  were  present,  but  the  peculiar  plates 
surrounded  by  the  dark  matrix  were  invariably  the  result. 

A  large  quantity  of  the  crystals  themselves  were  then 
melted  under  cyanide  of  potassium,  but  with  no  better 
result,  we  are  therefore  forced  to  conclude  that  this  peculiar 
chemical  compound  SnSb  can  only  exist  in  presence  of  a 
large  excess  of  an  alloy  containing  a  preponderating 
quantity  of  tin.  An  analogous  case  is  well  known  in  pig 
iron,  or  in  compounds  of  carbon  and  iron,  for  it  is  now- 
recognised  that  the  exceedingly  hard  bright  constituent  of 
the  most  highly  earburised  white  iron  and  steels  consists  of 
a  definite  compound  Fe3C,  which  can  be  readily  separated 
as  such  from  the  matrix  by  suitable  means,  and  that  if  the 
carbide  so  separated  is  melted  in  a  crucible,  it  is  instantly- 
decomposed  into  a  compound  containing  about  4  ■  5  per 
cent,  of  carbon  and  95 -5  per  cent,  of  iron,  and  into  free 
graphite,  which  rises  to  the  surface  of  the  mass  and  is 
eliminated. 

I  have  not  fully  completed  the  pyrometrieal  records  of 
this  series,  but  one  point  has  been  determined,  and  that  is, 
that  in  all  the  compounds  containing  between  7'5  per  cent, 
and  50  per  cent,  of  antimony,  there  is  a  common  freezing 
point  of  256°  C,  which  it  will  be  noticed  is  close  to  that  of 

Note.— Prof.  H.  Bern-ens  described  an  alloy  of  90  per  cent,  of  tin 
and  10  per  cent,  of  antimony  (Das  Mikroskopische  Gefiiire  der 
MetalleundLegicrunsren),but  he  does  not  appear  to  hive  examined 
a  complete  series. 
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the  eute'tic  compound  of  the  lead-antimony  series.  This  is 
an  exception  to  (lie  general  rule,  that  binary  alloys  fuse 
more  readily  than  the  less  fusible  constituent,  for  tin  has 
a  melting  point  of  231,  antimony  630.  the  mean  of  the 
melting  points  of  the  constituents  of  the  eutectie  compound 
Of  about  '.»:>•">  per  rent,  tin  and  7-5  per  cent,  of  antimony 
is  261  C,  therefore  the  actual  melting  point  is  J  degrees 
below  this,  but  is  2o  degrees  above  that  of  the  most  fusible 
constituent,  tin.  An  analogous  case  to  this  has  been  found 
bv  Henri  Gautier  "ith  antimony-aluminium  alloys  contain- 
ing more  than  2  per  cent,  of  antimony,  which  are  less 
fusible  than  aluminium. 

This  subject  is  receiving  further  investigation,  and  it  is 
hoped  that  before  long  it  will  be  completed. 

Tin  and  Phosphorus. 
Phosphor  tin  i-  a  compound  well  known  in  commerce, 
and  is  extensively  used  for  the  production  of  phosphor 
bronze.  It  i~  characterised  by  its  extreme  brittleness  and 
its  spiegel-like  fracture.  A  section  of  this  compound 
polished  in  the  manner  previously  described  is  a  beautiful 
object  under  the  microscope.  It  has  the  appearance  of 
brilliant  lines,  perfectly  straight,  which  pass  in  every  con- 
ceivable angle  over  the  whole  object,  and  the  matrix 
between  is  of  exceedingly  soft  character,  and  as  is  the  case 
with  all  similarly  constituted  alloys  by  polishing  alone,  the 
structure  is  well  developed.  On  acting  on  the  surface  with 
dilute  acid,  the  matrix  is  slightly  darkened,  leaving  in 
brilliant  relief  the  harder  constituent.  A  series  of  com- 
pounds containing  between  O'0-l  per  cent,  of  phosphorus 
and  5  per  cent,  was  carefully  prepared,  and  each   of  them 

Fig.  8. 


(x  50  V.) 
Tin  =  97 '5  %■    Phosphorus  =2". 

Fig.  9. 
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was  subjected  to  microscopic  examination.  It  was  found, 
as  one  would  naturally  expect,  that  as  the  phosphorus 
was  reduced,  the  hard  constituent  also  decreases,  until 
when  only  0-04  per  cent,  phosphorus  was  present  a  few 
hard  specks  remained  in  between  the  junction  of  the 
crystals.  The  diagrams  shown  fully  illustrate  these 
structures  (Figs.  S  and  9). 

It  was  found  that  just  in  the  same  way  that  antimony 
and  antimonide  of  tin  could  be  separated  from  alloys  by 
the  action  of  dilute  nitric  acid,  so  the  hard  constituent  in 
phosphor  tin  could  be  similarly  isolated.  Obtained  in  this 
way,  it  presented  the  appearance  of  brilliant  white 
plates,  very  similar  to  graphite,  but  of  course  much 
brighter.  Several  analyses  of  this  compound  demonstrated 
that  it  consisted  of  a  chemical  compound  of  the  composition 
Sn3P.:.  Fearing  lest  nitric  acid  might  have  acted  upon 
one  of  the  constituents  more  than  on  the  other,  an  attempt 
was  made  to  dissolve  out  the  tin  with  mercury,  as  it  was 
found  that  the  phosphide  was  quite  insoluble  in  that  solvent, 
and  that  after  heating  comparatively  large  pieces  of  the 
phosphor  tin  with  that  solvent  for  some  hours,  the  scales 
floated  to  the  surface,  and  could  be  removed  more  or 
less  mechanically  contaminated  with  mercury,  which  ap- 
peared to  have  the  property  of  wetting  the  surface  of  the 
plates  without  actually  combining  with  them.  By  strong 
pressure,  the  greater  part  of  the  mercury  could  be  removed. 
The  mass  so  obtained  was  then  subjected  to  an  analysis, 
with  results  sufficiently  near  to  those  first  obtained  to 
justify  the  conclusion  that  the  phosphide  obtained  by  the 
first  method  had  been  unaltered  in  the  process  of  separating 
it.  This  phosphide,  on  heating  in  a  stream  of  hydrogen 
gas,  was  decomposed,  free  phosphorus  passing  off,  and 
a  compound  of  phosphide  of  tin  and  free  tin  remaining 
behind.  On  treating  any  of  the  compounds  containing 
phosphorus,  with  stroug  hydrochloric  acid  phosphine  gas 
was  liberated,  which  burst  into  flame  on  coming  into  con- 
tact with  the  air.  In  cooling  the  fluid  compounds,  the 
phosphide  of  tin  crystallises  out  before  the  tin,  and  if  the 
quantity  of  phosphorus  in  the  compound  is  comparatively 
small,  and  the  cooling  very  gradual  and  slow,  the  cry- 
stallisation invariably  commences  at  the  outer  portion  of 
the  alloy,  and  travels  in  straight  lines  towards  the  centre. 
In  fact,  the  structure  is  such  that  the  slowty-cooled  alloy 
resembled  the  appearance  of  a  section  of  a  pan  of  soda 
crystals,  the  mother-liquor  remaining  in  the  centre,  the 
crystals  radiating  from  the  exterior  of  the  pan  to  the 
centre.  If  the  phosphor-tin  compounds  are  allowed  to  cool 
sufficiently  slowly  to  a  point  a  few  degrees  above  the 
melting  point  of  tin,  the  latter  may  be  most  readily  pressed 
out  from  the  solidified  crystals  of  phosphide  ;  but  of  course 
the  latter  cannot  be  obtained  in  a  very  pure  state  by  this 
means.  In  cooling  a  3  per  cent,  phosphorus  and  97  per 
cent,  tin  compound,  the  following  critical  points  were 
obtained: — 500°  and  235°  O,  the  higher  being  the  point  at 
which  the  phosphide  began  to  crystallise,  the  lower  being 
the  freezing  point  of  the  tin. 

The  plates,  after  careful  separation,  were  examined  care- 
fully under  the  microscope,  and  the  tsvo  following  diagrams, 
Figs.  11  and  12,  indicate  clearly  that  they  crystallise  in 
hexagonal  plates. 

Tin  and  Arsenic. 

Arsenic  is  frequently  met  with  in  commercial  tin,  and 
the  microscope  is  a  valuable  means  of  detecting  its  pre- 
sence. It  behaves  in  a  similar  way  to  phosphorus,  the  only 
diftereuce  being  that  the  plates  of  arsenide  of  tin  are  a  little 
more  rough  on  their  sides  than  those  of  the  phosphide,  and 
judging  from  the  fact  that  the  matrix  is  sensibly  darkened 
by  dilute  nitric  acid,  we  may  assume  that,  at  the  point  of 
setting,  the  tin  still  contains  a  minute  quantity  of  arsenic. 
The  arsenide  crystals  are  quite  as  readily  obtained  as  those 
of  the  phosphide,  and  an  analysis  of  them  after  separation 
gave  a  compound  containing — 

Per  Cent. 

Tin i;:ri.j 

Arsenic 30*55 

As  it  was  found,  however,  that  the  action  of  acid  removes 
a  portion  of  the  tin,  leaving  the  arsenic  still  in  the  form  of 
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Tin  Phosphide  (Sn  l\.i.    Separated  from  Alloy. 

Fig.  12. 


Tin  1'hosphide  (Sn 


Bnd  of  :i  separated  Plate  showing  how 
tin-  Crystals  urow. 


plates.  1  should  not  like  to  Bay  definitely,  at  present,  that 
the  arsenide  has  that  composition.  It  is  most  likely  to 
have  a  corresponding  composition  to  that  of  phosphide  of 
till,  or  SdjASj,  which  would  contaiu — 

Per  Cent. 

Tin 70"42 

Arsenic jgfl    - 

Further  trials  are  in  progress  to  definitely  determine  its 
true  composition. 

Unlike  phosphor  tin,  it  is  possible  to  obtain  fusible  com- 
pounds of  tin  and  arsenic,  containing  as  much  as  43  per 
cent,  of  arsenic  ;  and  I  have  obtained  such  a  compound  by 
dimply  dropping  metallic  arsenic  into  tiu  heated  to  bright 
redness.  The  compound  was  perfectly  fluid  at  a  red  heat, 
but  gave  off  copious  fumes  of  arsenic  when  being  poured 
into  the  mould,  and  solidified,  or  began  to  solidify,  when 
still  dull  red. 

The  critical  points  of  a  tin-arsenic  alloy  with  20  per  cent, 
of  arsenic  are  at  530°  and  235°  C. 

Both  arsenic  and  phosphorus  lower  the  melting  point  of 
steel  and  iron,  but  evidently  have  precisely  the  opposite 
effect  with  tin  :  at  least,  the  first  freezing  point  is  many 
degrees  above  the  melting  point  of  tin  itself. 

Several  photographs  which  were  shown  on  the  screen 
represent  the  micro-structure  of  tin  containing  varying  and 
decreasing  quantities  of  arsenic,  and  they  were  all  pre- 
pared in  exactly  the  same  way,  the  same  weight  being  made 
of  each,  and  the  conditions  of  cooling  were  identical.  In 
reality,  the  total  compound  in  each  case  was  only  10  grms., 
and  as  the  small  crucibles  were  taken  from  the  fire  and 
placed  on  a  metal  block  to  cool,  the  time  taken  to  set  must 


have  been  of  very  short  duration.  With  the  higher  per- 
centages "1  arsenic,  the  plates  of  arsenide  pats  right  thro 

the tion,  whereas  with  smaller  quantities,  although  appa 

rently  distributed  at  fairly  equable  distances  apart,  differ  as 
the  proportion  of  arsenic  is  reduced  In  their  length  and 
thickness.  The  plates  freeze  "«it  at  a  very  touch  higher 
temperature  than  the  matrix,  and  it  is  quite  possible  to 
Bqueeze  out  the  fusible  mother-liquor,  if  we  may  bo  call  it, 
leaving  a  mass  of  impure  arsenide  behind. 

om pound  crystallises  in  the  same  s\  -ti-m  and  man m  r 
as  the  corresponding  compound  of  phosphorus. 

Bismuth  and  Tellurium. 

Some  observers  have  found  that  0-2  per  rent,  tellurium 
in  pure  bismuth  results  in  a  perfect  change  of  structure, 
from  that  of  a  coarse  spiegel-like  fracture  of  pnre  bismuth 
to  one  of  fine  grain. 

On  expei  mentingwith  -mall  quantities  of  the  bismuth, 
such  as  is  sold  as  pure  by  chemical  dealers,  then-  was 
practically  no  difference  between  the  pure  bismuth  ami  that 
■lining  0"  2  per  cent,  tellurium  when  tiny  wen  cooled 
nn  slowly.  The  fractured  surfaces  were  almost  identical. 
The  micro-structures  were  similar,  the  essential  difference 
being  that  the  alloy  contained  hard  irregular  shaped 
crystals,  distributed  bet  ween  the  grains  of  bismuth. 

With  3  per  cent,  of  tellurium,  cubical  crystals  were  dis- 
tributed throughout  the  matrix  on  the  upper  portion  of  the 
alloc,  and  tin  secondary  crystals  below  in  the  matrix  were 
not  so  well  formed  as  those  in  pure  bismuth. 

The  results  do  not  disprove  those  of  others,  probably  the 
conditions  of  cooling  are  responsible  for  differenci  observed. 
The  subject  is  receiving  further  investigation. 

Nitro-Cyanide  of  Titanium  in  Spiegeleisen. 

M\  investigations  have  fully  confirmed  those  of  Mr.  T. 
\V.  Hogg,  that  this  compound  is  present  in  spiegeleisen,  but 
I  found  it  not  always  necessary  to  dissolve  the  material,  in 
order  to  obtain  the  cubic  crystals.  They  can  most  readily 
be  detected  on  the  surfaces  of  the  bright  thin  tabular  plates, 
which  are  to  be  found  in  the  hollow  portions  of  the  pigs 
These  plates  are  interesting  objects  themselves  without  any 
treatment,  and  the  cyanide  crystals  are  easily  detected  in 
widely  separated  aggregations. 

Sficro-j&fechanical  Examination  of  Alloys. 

During  my  investigations,  I  have  found  it  of  gnat  value, 
after  having  examined  sections  under  the  microscope,  to 
determine  by  mechanical  means,  which  part  of  the  struc- 
ture, if  any,  reduced  the  strength  of  the  whole  mass.  The 
device  employed  is  exceedingly  simple,  and  yet  is  of  the 
most  invaluable  character.  The  Section  after  careful 
examination  is  placed,  polished  surface  downwards,  into  a 
small  V-shaped  opening  cut  out  of  a  solid  square  bar  of 
•teel.  A  rouud  piece  of  steel  is  placed  on  the  back  of  the 
specimen,  and  either  slow  or  percussive  pressure  is  then 
applied,  until  the  specimen  is  distinctly  curved.  It  i6  then 
without  further  treatment  placed  under  the  microscope,  and 
if  there  is  any  brittle  element  present,  it  will  be  at  once 
detected,  as  a  microscopic  fracture  will  have  been  effected 
at  that  place.  If  the  first  application  of  pressure  does  not 
develop  any  fissures,  it  is  further  pressed,  or  struck  until  if 
necessary,  the  sample  is  bent  over  right  upon  itself,  when 
it  is  examined,  and  the  appearance  carefully  noted. 

The  micro  photographs,  Figs.  14  and  15,  of  the  samples 
which  have  been  treated  in  the  way  described,  fully  demon- 
strate the  great  importance  of  this  method  of  examination. 

The  following  are  examples  of  the  value  of  this  method  of 
testing:  — 

1.  Vertical  sections  from  the  worn  surfaces  of  steel  rails, 
tyres,  &c.  almost  always  show  weakness  at  the  extreme 
surface,  this  part  breaking  first,  and  the  crack  thu3  deve- 
loped, then  traverses  downward  into  the  sound  physically 
unaltered  material. 

2.  Miero-seetions  of  structural  steel,  on  being  bent,  first 
across  the  piece,  and  the  direction  of  rolling,  and  second  at 
right  angles  to  that  direction,  almost  always  show  the 
greater  weakness  in  the  latter  case.  The  microscopic  struc- 
ture, as  a  rule,  most  clearly  indicating  the  direction  in  which 
the  rolling  has  been  done. 
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Fig.  14. 


(x  50  T.) 

Copper  =  90  7C.    Bismuth  =  1  ";..    (After  bending  in  V-Uock.) 

(Dark  lines  are  lis-ures.) 

Fig.  15. 


Surface  of  a  small  Ingot  of  an  Alloy  of  80  7'c  Tin  and  20  °  c  Arsenic, 
showing  Arsenide  Crystals  and  fracture  made  in  Y-block. 

3.  Steel  castings  which  show  microscopic  intergranular 
foreign  matter,  such  as  has  heen  described  by  Prof.  Arnold 
and  Mr.  T.  Andrews,  of  Sheffield,  always  break  away  at  the 
joints  of  the  grains  where  the  deposit  exists. 

4.  Intercrystalline  weakness  is  always  detected  in  copper, 
especially  when  the  element  bismuth  is  present. 


5.  All  the  weak  parts  of  white  metal  alloys  are  clearly 
revealed  by  this  method.  Straight  lines,  or  plates  of  a 
brittle  constituent,  in  a  softer  alloy,  are  split  down  their 
centres,  and  the  complex  fracture  traverses  these  brittle 
tracks,  which  constitute  lines  of  least  resistance. 

Small  or  great  quantities  of  arsenic,  phosphorus,  and 
copper,  in  tin,  give  good  examples  of  this  when  tested  by 
this  method. 

It  is  not  all  the  metals  and  alloys,  although  they  contain 
relatively  strong  and  weak  structures,  which  break  away 
when  tested  by  this  simple  process,  it  is  therefore  important 
to  find  another  method  for  testing,  to  meet  such  cases. 

In  conclusion,  1  must  apologise  for  the  great  length  of 
this  paper.  My  excuse  is  that  it  is  not  nearly  as  great  as 
the  importance  that  this  somewhat  neglected  branch  of 
science  is  almost  certain  to  attain  to.  More  workers  are 
wanted  ;  the  field  is  unbounded.  The  work  appeals  both 
to  the  analyst  and  to  the  engineer.  The  results  which  will 
be  obtained  by  systematic  research  are  certain  to  add  to  our 
scientific  knowledge,  and  practical  applications  are  sure  to 
follow. 
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SCHEME  OF  ANALYSIS  FOR  PHOSPHATES. 

BY  R.   M.    CAVEN,   B.SC.,   F.I.C. 
The  following  table  for  the  qualitative  separation  of  metals 
whose  phosphates  are  precipitated  from  acid  solution  by 


Table  for  Analysis  of  Phosphates. 

If  P04  is  found  to  be  present  in  the  nitrate  from  Group  II.  after  boiling  off  H2S  and  adding  a  little  HNOj,  and  a  precipitate  forms  on 
Iding  to  the  solution  XHL.C1  aq.  and  XH,HO  aq.,  redissolve  this  precipitate  in  the  least  possible  quantity  of  HC1  aq.,  then  add  a  few 
rops  of  HA  aq.  and  a  considerable  quantity  of  i  XH.)  A.  aq.    If  a  precipitate  forms,  filter. 


Precipitate  may  be- 
PePO* 

All'O, 
CrPO, 


If  no  precipitate  forms,  Fe,  Al,  Cr  may  still  be  present.  Add  to  the  solution  or  filtrate  a  few  drops  of 
i  N 1 1 ,  .H  Po,  aq..  and  if  a  precipitate  forms  continue  adding  this  reaerent  until  no  further  precipitation 
tnk.  -  place.  Filter  if  necessary,  pouring  the  turbid  liquid  through  the  same  filter  as  before,  if  one 
was  ust^d. 


Residue.— Dry  the  precipitate  on  the  paper  and  fuse  it  with  solid  K  HO, 
free  from  AL  on  Ft  foil.    Boil  the  mass  with  water,  and  filter. 


Filtrate  or  solution  may  contain  Cr,  which  is  not  completely 
precipitated  as  CrPO,  by  >'HtA  aq.  in  presenceof  HA  aq.  Add 
FeCi,  aq.  carefully  until  the  precipitate  first  formed  remains 
reddish-brown  in  colour ;  boil  for  several  minutes  and  filter. 


Residue    consists    of 

Fe.O,.     Dissolve  in 

ndaddKCyS. 

A  red  colour  shows 

Fe. 


Filtrate. — Divide  into  2  parts. 


If  yellow  shows  Cr, 
a  trace  of  Mil  may 
appear  her 
colour  the  solution 
green.  In  this  case 
add_  HA  aq.  and 
aq.  If  the 
precipitate  formed 
llow,  the  pre- 
sence of  Cr  is 
proved. 


Add  NH,C1  aq.  in 
excess  and  allow  to 
stand.  Awhitegela- 
I  inous  precipitate 
shows  Al. 


Residue  consists  of  FeP04  and 
basic  ferric  acetate,  and  may 
contain  a  little  Cr.  It  may  be 
neglected  unless  Cr  has  not 
already  been  found,  and  traces 
are  to'  be  looked  for,  when  a 
fusion  with  KHO  must  again 
be  performed. 


Filtrate  should  be  free  from 
Fe  and  PO,.  AddNH4Claq. 
and  NH4HO  aq..  and  ex- 
amine by  general  table  for 
groups  III.  B.,  IV.,  and  V. 
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niiinioiiiiini  hydrate,  is  the  outcome  ol  some  recent  ezperi 
men!*  on  the  subject ;  itii< L  although  much  originality  cannot 
be  claimed  for  the  general  method  adopted,  the  table  differs 
in  some  important  particulars  from  any  scheme  which  lias 
previously  been  published.  When  ammonium  acetate  is 
added  to  a  solution  containing  We,  A  I,  and  Cr,  and  in 
which  free  mineral  scids  have  been  replaced  by  a  verj  Bmall 
axoessof  HA;  i-vpn,  and  All'o,  are  entirely,  and  CrP04 
is  partially  precipitated  in  the  oold,  provided  excess  of  P(  >, 
ispreieot  If  onlj  a  small  amount  of  Pt>,  is  present,  the 
phosphates  formed  remain  partly,  or  even  entirely,  in  solu- 
tion in  the  corresponding  aoetatee,  and  the  solution  is  not 
easily  freed  from  PO|bj  boiling.    Additional  phosphate  is 

therefore  added,  it  necessary,  in  the   form   ol  ami tium 

phosphate,  to  complete  the  precipitation  in  presence  of 
ammonium  acetate. 

fit,  «iii  now  be  in  excess,  and  ferric  ohloride  is  added 
and  the  solution  boiled,  by  which  means  all  the  Pi  >,  is 
removed  from  solution  and  the  slight  excess  of  iron  pre- 
cipitated in  the  form  of  basic  acetate.  If  any  chromium 
remained  in  solution  before  the  addition  of  ferric  chloride, 
it  will  be  precipitated  during  the  subsequent  boiling. 

The  method  adopted  for  the  detection  of  Fe,  .VI,  and  Cr 
in  the  precipitate  by  ammonium  acetate  lias  been  described 
in  a  former  paper  (this  Journal,  1897, 

The  table  bas  given  good  results  in  the  hands  of  several 
experimenters.  It  is  susceptible  of  some  simplification  at 
the  expense  of  accuracy. 

Discussion. 

Dr.  P.  Clowbs  said  that  tin'  paper  was  principally 
interesting  to  him  as  leading  up  to  the  improved  phosphate 
table  prepared  by  Mr.  Caven.  In  his  old  student  days 
they  had  a  phosphate  table  which  they  admired  largely  be- 
cause they  eould  not  understand  it.  and  that  table  survived, 
with  some  emendations,  to  the  present  time.  Mr.  Caven's 
scheme  was  a  simplification  of  that  table,  and  he  thought 
that  any  elementary  student  would  easily  understand  the 
principles  involved.  He  should  be  very  glad,  with  Mr. 
Caven's  permission,  to  make  use  of  it  iu  future  iext-books 
with  which  he  was  concerned.  There  was  only  one  point 
which  he  should  he  inclined  to  criticise.  Chromium,  if 
present,  might  apparently  be  divided  into  two  portions; 
accordingly,  if  onlj  a  trace  of  the  metal  had  to  be  detected, 
there  might  be  risk  of  its  detection  being  missed  when  the 
small  amount  had  been  thus  divided.  He  did  not  see,  how- 
ever, any  way  out  of  this  difficulty.  Mr.  Caven  had  certainly 
effected  a  very  great  improvement  on  the  old  method  of 
anal]  sis 

Mr  L.  Mi  •.on  added  a  few  remarks  on  the  quantitative 
estimation  of  aluminium  and  iron  phosphates  which  occur 
in  the  mineral  phosphates  of  commerce. 

Dr.  J.    D.   Grangeb  wished   to  remark  that  it   was  not 

stated  which  metals  were  present  as  phosphates  and  which 
were  not.  in  the  results  obtained  by  this  table.  In  the  old 
tables  the]  were  supposed  to  ascertain  which  metals  were 
present  as  phosphates  and  which  were  in  combination  with 
other  aciil  radicles.  Apparently  Mr.  Caven's  method  could 
be  carried  out  much  more  quickly  that  the  old  method. 
Mr.  Meggitt  gave  them  a  number  of  methods  which,  for 
quantitative  work,  were  very  accurate,  but  which  were  too 
lengthy  for  qualitative  analysis.  At  present,  when  time 
was  of  so  much  value,  they  strove  for  the  quickest  method 
which  would  give  satisfactory  results,  and  Mr.  Caven's 
scheme  appeared  to  comply  with  these  conditions. 

Mr.  G.  J.  Ward  asked  whether  the  table  could  hi 
for  quantitative  anal]  sis  as  well  as  for  qualitative. 

Mr.  Cvvrw  in  reply  to  Dr.  Clowes,  said  that  the  case  of 
chromium  presented  a  difficulty  because  of  the  partial 
solubility  of  chromium  phosphate  in  acetic  acid,  even  in 
presence  of  ammonium  acetate.  But  it  would  very  seldom 
liappi  n  in  practice  that  chromium  need  be  looked  for  twice, 
though,  in  the  case  of  small  quantities  of  the  metal  having 
to  be  looked  for,  the  possibility  of  division  into  two  portions 
was  an  undoubted  disadvantage.  He  was  very  glad  that 
Dr.  Granger  had  remarked  about  the  older  tables  professing 
to  find  certain  metals  present  as  phosphates.  When  once  a 
mixture  containing  phosphates  had  been  dissolved  in  an  acid 


it  was  impossible  to  saj  bow  the  PQ,  had  been  originally 
distributed    in   the    solid    substanoe;  ii    was    more    than 

doubtful  whether  llie  identity  of  the  original  substances  was 

in  any  way  preserved  in  the  state  of  solution.     So  that  the 

use   of  the    term    "present    as    phosphate"    "a-   pur). 
avoided  in  this  table.     In  reply  to  Mr.  Ward'-  question,  the 
table  was  intended  for  qualitative  work  only,  and  the  authoi 
was  not   prepared  to  say  bow  far  it   migiit  be  used  for  a 
quantitative  separation  of  the  metals. 

THE  EXPLOSIBILITY  OF  LIQUID  ACETYLENE. 

n\      IMU.     Ill  \\K     (LOW  is,     |).SC. 

'(in  author,  after  referring  to  a  former  paper  communi- 
cated by  him  to  the  Seen stated  that  Mons.  Pictel  now 

prepared  acetylene  gas  in  a  drj  state,  and  in  an  absolutely 
pun- condition.  Mons.  Pietet  maintained  that  in  this  state 
the  gas  might  be  safely  liquefied  by  compression,  and  then 
Stored,  transported,  and  used  for  illumination. 

The  pure  gas  possesses  n  distinct  but  not  unpleasant 
smell,  and  produces  no  chemical  action  upon  metals.  It 
appears  to  give  rise  to  ik>  danger  from  explosion, 

According  to  the  researches  ol  Prof.  Dixon  and  of 
MM.  lierthelot  and  Vieille,  a  local  source  of  energy,  such 
as  an  electric  spark,  an  explosion  of  fulminate,  or  a" source 
of  heat  of  sufficient  intensity,  when  applied  to  acetylene 
gas  under  atmospheric  pressure,  does  not  produce  explosion 
throughout  the  whole  volume  of  gas,  but  only  an  explosion 
immediately  around  the  source  of  energy.  An  illustrative 
experiment  made  by  the  author  when  communicating  the 
paper,  however,  proved  that  an  explosion  caused  by  the 
tiring  of  fulminate  in  a  small  quantity  of  acetylene  gas 
would  develop  very  great  energy  ;  a  glass  vessel  being 
shattered,  and  the  glass  fragments  being  driven  through  a 
metal  screen. 

<  In  the  other  hand,  the  researches  just  referred  to  prove 
that  acetylene  gas.  when  compressed  to  two  or  more  atmo- 
spheres, is  exploded  throughout  it-  mass  In  the  local  means 
stated,  and  under  these  conditions  a  very  dangerous 
pressure  may  be  developed. 

Liquefied  acetylene  is  a  substance  'of  considerable  scien- 
tific interest.  It  exerts  a  pressure  of  about  30  atmospheres 
at  ordinary  temperature-.  It  is  the  lightest  liquid  known, 
and  has  the  greatest  coefficient  of  expansion  of  any  known 
liquid  cr  solid.  It  is  also  possessed  of  less  refrangibility 
than  any  known  liquid  or  solid.  It  furnishes  about  300 
times  its  volume  of  gas  by  evaporation. 

As  regards  the  explosibility  of  liquid  acetylene,  it  is 
conceded  that,  under  suitable  conditions,  it  explodes  en 
masse.  Unfortunately,  numerous  serious  and  fatal  explo- 
•  have  occurred  from  liquid  acetylene,  but  their  extra- 
ordinarily destructive  effect  has  led  to" considerable  difficulty 
in  tracing  the  precise  cause  of  the  explosion.  In  a  recent 
explosion  in  .Mons.  Pictet's  own  laboratory  the  origin  has 
been  attributed  to  the  fact  that  workmen  neglected  to  pump 
out  the  acetylene  from  a  steel  cylinder  before  its  cap  was 
unscrewed,  and  the  use  of  a  spanner  on  the  cap  appeared 
to  develop  sufficient  heat  to  explode  the  acetylene.  In  a 
more  recent  explosion  in  Berlin  the  explosion  was  said  to 
be  started  by  friction.  Until  the  possible  causes  of  explo- 
sion are  more  fully  known,  it  seems  impossible  to  feel  that 
the  liquid  is  safe  for  ordinary  purposes. 

Mons.  Pietet  describes  the  precautions  which  he  has  taken 
in  order  to  avoid  risks  of  explosion  during  the  preparation 
and  liquefaction  of  the  gas.  The  gas  must  be  pure  and 
must  be  cooled  during  the  process  of  compression.  In 
order  to  obtain  the  gas  with  safety  in  a  pure  state,  the  lumps 
of  calcium  carbide  are  allowed  to  fall  iuto  cooled  water,  so 
as  to  be  at  once  entirely  immersed,  and  the  gas  is  then 
purified  by  passage  through  dilute  sulphuric  acid,  calcium 
chloride  solution,  solution  of  a  lead  salt,  and  solid  calcium 
chloride.  All  these  purifying  substances  must  be  kept  cool. 
The  impurities  thus  removed  are  mainly  ammonia,  arsine, 
phosphine,  hydrogen  sulphide,  hydrocarbons,  and  moisture. 
The  dry.  pure  gas  is  then  stored  over  heavy  petroleum  oil. 

Mons.  Pietet  attributes  the  intense  light  of  the  flame  of 
acetylene  to  the  same  cause  as  the  explosibility  of  the  gas, 
namely,  its  dissociation  iuto  its  elements  with  production  of 
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a  temperature  exceeding  that  of  the  electric  are.  This 
dissociation  occurs  very  near  the  base  of  the  daine,  aud 
onlv  after  the  elements  have  cooled  can  they  subsequently 
undergo  ordinary  combustion  in  the  higher  part  of  the 
Bane. 

Dr.  J.  D.  Granger,  Mr.  J.  Golding,  and  the  Chairman 
took  part  in  the  discussion,  and  Dr.  Clowes,  in  reply  to 
questions  from  these  gentlemen,  stated  that  the  intense  heat 
near  the  jet  from  which  the  gas  was  burnt  did  not  appear 
to  injure  the  jet,  whilst  the  heating  and  contamination  of 
the  atmosphere  by  an  acetylene  flame  was  considerably  less 
than  that  arising  from  the  equivalent  illumination  produced 
by  coal-gas.  He  believed  that  no  experimental  proof  had 
been  furnished  that  acetylene  could  be  exploded  by  a  distant 
detonation. 

Discussion. 

Dr.  J.  D.  Granges,  who  had  just  returned  from  Berlin, 
referred  to  the  extensive  character  of  M.  Pictet's  work  in 
this  matter.  Unfortunately  two  most  serious  explosions 
had  taken  place  in  Pictet's  own  laboratory  in  Berlin.  It 
had  been  found  that  friction  was  more  likely  to  explode 
acetylene  than  any  other  cause,  especially  when  it  was  in 
a  liquid  state.  In  that  condition  the  friction  caused  by 
opening  the  valve  was  enough  to  cause  an  explosion.  That 
the  acetylene  was  split  up  into  its  component  parts,  hydro- 
gen and  carbon,  during  the  explosiou  was  proved  by  the 
large  quantity  of  carbon  found  subsequently  in  the  cylinder. 
M.  Pietet  had  succeeded  in  removing  most  of  the  impurities, 
but  there  was  one,  and  that  a  very  dangerous  one,  which  he 
had  not  yet  proved  to  be  removed,  viz.,  phosphoretted 
hvdrogen.  M.  Pictet  had  passed  the  acetylene  through  a 
solution  of  lead  acetate  or  lead  nitrate,  and  that  would 
probably  remove  much  of  this  impurity.  It  was  necessary, 
however,  to  remove  every  trace  of  it,  or  there  was  great 
liability  to  explosion.  One  thing  that  was  most  lamentable 
was  that  they  did  not  know  exactly  what  had  caused  most 
of  the  explosions.  In  some  cases  they  seemed  to  have 
happened  without  any  apparent  cause.  It  had  been  stated 
several  times  that  acetylene  acted  on  copper,  but  that  was 
chiefly  owing  to  impurity  ;  and  copper  could  be  replaced  by- 
some  other  metal,  such  as  nickel,  in  order  to  avoid  this 
danger.  From  all  that  was  known  there  could  be  no  doubt 
that  in  the  near  future  acetylene  would  replace  in  many- 
places,  or  supplement  the  use  of  ordinary  gas,  but  there 
were  many  things  which  it  could  not  do.  At  the  present 
time  it  had  one  great  competitor,  and  that  was  the  incan- 
descent light.  The  insurance  companies  on  the  Continent 
were  beginning  to  issue  policies  under  which  provision  was 
made  for  lighting  houses  with  acetylene,  but  the  restrictions 
were  so  great  that  scarcely  anybody  availed  themselves  of 
them.  Until  more  experiments  had  been  made  on  the  explo- 
siveness  of  acetylene,  it  was  hardly  likely  to  come  into 
general  use. 

Mr.  Golding  asked  whether  the  heat  of  its  combustion 
was  not  an  objection  to  the  domestic  use  of  acetylene. 
Again,  if  the  burner  were  tilted  on  one  side  so  that  a  part 
of  the  flame  impinged  against  it,  would  not  the  extreme  heat 
of  the  interior  of  the  flame  fuse  its  orifice  ? 

Mr.  H.  Forth  said  he  believed  English  insurance 
companies  had  absolutely  refused  to  allow  the  gas  to  be 
used.     They  would  have  nothing  whatever  to  do  with  it. 

Mr.  F.  J.  R.  Cabulla  asked  in  what  proximity  it  was 
necessary  to  have  the  fulminate  in  order  to  produce  an 
explosion. 

Dr.  Clowes,  replying  to  the  questions  asked,  said  he 
could  not  give  any  information  on  the  last  one.  With 
regard  to  Mr.  Golding'6  questions,  they  had  tried  the  flames 
and  had  found,  as  a  matter  of  fact,  that  they  could  hold 
their  hands  much  closer  to  the  acetylene  flame  than  to  the 
ordinary  gas  flame,  for  the  heat  disseminated  in  the  air  was 
mnch  les-.  They  had  never  had  the  difficulty  of  the  burner 
being  sealed  up  ;  but  supposing  the  jet  was  tilted  one  way 
or  another,  he  did  not  think  it  would  play  upon  the  jet, 
since  the  flame  was  a  stiff  one  on  account  of  the  high 
pressure  under  which  the  gas  issued.  He  knew  as  a  matter 
of  fact  that  there  had  been  no  trouble  arising  from  this 
Cause. 


AX  APPARATUS  FOB   COLLECTING  THE  CASES 
DISSOLVED  IX  WATEB  OB  OTHEl:  LIQUIDS. 

BY    PROF.    FRANK    CLOWES,  D.SC. 

Dr.  Clowes  then  exhibited  an  apparatus  devised  by 
Dr.  Truman  for  expelling  aud  collecting  the  gases  contained 
in  solution  in  water,  or  in  any  other  liquid. 

The  apparatus  is  represented  in  the  accompanying 
fiffure  :  — 


The  flask  B  which  receives  the  measured  volume  of  liquid 
is  conuected  by  a  jacketted  rubber  joint  with  the  condensing 
vessel  A,  over  which  is  spread  a  piece  of  fabric  which  is 
constantly  moistened  by  a  stream  of  water.  The  flask  A 
is  connected  with  the  vessel  C,  into  which  the  liquid  may 
be  introduced  in  measured  quantity,  and  from  which  it  is 
then  allowed  to  flow  through  A  into  B.  The  liqnid  is 
poured  into  C  and  is  drawn  into  A  and  B,  which  are 
vacuous,  by  opening  the  tap  at  the  bottom  of  C. 

The  vessel  A  is  connected  also  with  two  tubes  pro- 
vided with  stop  cocks  and  with  a  mercury  gauge. 

The  apparatus  is  connected  by  tube  E  with  a  mercury 
Sprengel  pump,  and  by  the  tube  to  the  left  of  E  with  a 
high-pressure  water  exhauster.  And  the  process  is  com- 
menced by  exhausting  the  air  from  the  interior  of  the 
apparatus  as  far  as  possible  by  the  water-pump,  then  com- 
pleting the  exhaustion  by  the  mercury  pump.    The  measured 
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volume  of  water  is  then  introduced  into  H  from  C,  and  is 
allowed  to  stand  exposed  to  vacuum  for  several  boon  ;  the 
gas  tints  liberated  is  removed  by  the  8pfcengel  pump  and 
measured  and  analysed,  The  remainder  ol  the  gas  which 
is  m  solution  may  then  be  removed  by  beating  the  liquid 
in  l>.  and  may  be  separately  oollected,  measured,  and 
analysed! 

The  apparatus  is  supported  on  a  specially  designed  stand 
iiml  since  the  support  is  main!)  by  suspension  the  risk  of 
breakage  is  extremely  small.    There  is  sufficient  play  and 
freedom  ol  movement  to  prevent  the  jar  of  a  sudden   si 
from  proving  dangerous  to  the  fragile  glass. 

©orbe>I)irf  &>rrtion. 

lirman:  Thos.  Fairley. 
Vice-Chairman :  Christopher  Kawson. 

Comnutto   : 


H.  E.  Aykroyd. 
J.  Cohen. 
J.  H.  Den 
N.  Parrsnt. 

T.  Qlemlinnitig. 

A.  Hess. 


W.  Leach. 
A.  G.  l'erkin. 
P.  \v.  Richardson, 
A.  Bmithells. 
Geo.  Ward. 
Thorp  Whitaker. 

<■;/  and  Tnasi'i't  r  ■' 
H.  R.  Procter.  Yorkshire  College,  Leeds. 


SESSION  l- 


Metting  held  at  the  Queen's  Hotel,  Leeds,  on  Monday, 
March  1st,  1897. 


MR.    THOS.    FAIKLEY    IN    THE    CHAIR. 


THE  MANUFACTURE  OF  AMMONIUM  NITRATE 
BY   DOUBLE  DECOMPOSITION. 

BY    T.     KWnl.KY,     l.R.S.E. 

YVuiiin  the  lasl  ten  years  ammonium  nitrate,  formerly  only 
used  in  the  laboratory,  or  in  the  production  of  nitrous 
oxide,  has  been  employed  in  considerable  quantity  in  the 
manufacture  of  "safety  explosives." 

A  "  safety  explosive  "  for  use  in  mines  must  leave  no 
solid  residue  after  explosion,  and  should  not  be  capable  of 
being  fired  by  any  ordinary  means  or  mechanical  violence, 
but  only  by  a  detonator.  Ordinary  explosives  containing 
fixed  solid  substances  may  send  out  sparks  of  red  or  white- 
hot  material  when  they  are  fired  in  blasting.  This  should 
not  be  possible  with  any  safety  explosive  since  it  requires 
much  higher  temperatures  to  make  gases  red-hot,  especially 
when  they  are  allowed  to  expand. 

Sprengel  in  1873  (Jour.  Chem.  .Soc.  796)  showed  that 
mixtures  of  nitric  acid  with  other  uitro-compounds  give  rise 
to  very  powerful  explosives  when  fired  by  a  detonator,  but 
these  Sprengel  explosives  have  not  come  into  general  use. 
Sprengel  also  mentions  the  use  of  ammonium  nitrate  (Jour. 
Chem.  Soc.  1873,  p.  804)  in  place  of  nitric  acid — his  only 
objection  to  it  being  its  hygroscopic  nature.  He  found  that 
this  salt  added  to  ordinary  powder  increased  its  explosive 
power. 

The  use  of  NH,N03for  explosives  is  mentioned  in  patent 
of  1S72,  Xo.  2766,  Xorrhin  and  Ohlsen,  but  there  is  no 
mention  made  of  it  in  Sprengel's  patents  of  1871. 

Ammonium  nitrate  is  an  endo  -  thermic  compound — 
80  grms.  of  the  salt  may  be  exploded  so  as  to  give  nitro- 
gen, oxygen,  and  steam,  with  an  evolution  of  6-1,000  he.it 
units  or  gram-degrees.  The  heat  evolved  is  probably  in- 
creased in  presence  of  a  small  percentage  of  such  substances 
as  nitro-heuzene  on  nitronaphthalene,  used  in  the  safety 
explosives. 

An  important  point  in  the  increased  use  of  these  explo- 
sives is  their  relative  cost,  and  as  many  of  them  contain 
from  50  to  over  90  per  cent,  of  ammonium  nitrate,  the 
question  hinges   largely  on  the   cheap   production   of  this 


I  salt.  Generally  it  has  lieen  made  by  neutralising  nitric 
(  aeni  by  means  of  ammonia, and  nsnallj  the  liquid  acid  is 
saturated  with  smmonli  gas,  but  in  Hake's  patent  (this 
Journal,  1889,  p.  70S)  both  the  constituents  are  mixed  in 
the  state  of  vapour.  Verj  pnre  salt  maj  i«  obtained  by 
suoh  processei — bul  more  costly  than  If  the  salt  oould  be 
obtained  by  double  decomposition  of  the  cheapest  nitrate  — 

sodium  nitrate. 

Little  difficulty  has  been  found  in  carrying  out  the  inanu- 
facturi  of  the  corresponding  potassium  sail  by  the  reaction 

of    potassium    chloride,  carbonate,  or    hydrate    on    sodium 
nitrate. 

The  very  great  tolubility  of  ammonium  nitrate  in  water 
has,  however,  hitherto  proved  a  difficulty  in  its  manufacture 
bj  similar  means — especially  as  the  presence  of  1  or  2  per 
cent,  of  fixed  impurity  renders  the  salt  unfit  for  a  "  safety 
explosive." 

The  development  of  the  ammonia la  pmee--  suggested 

its  application  to  sodium  nitrate  instead  of  -'"Hum  chloride. 

Thus  ammonia  and  carbon  dioxide,  or  ammonium  bi- 
carbonate, would   react    on    sodium  nitrate  to   give    Sodium 

bicarbonate  and  ammonium  nitrate — 

Ml,  IIO,  COj  +  NaNO,  =  NaHCO,  +  XH,N03. 
in  1875,  Gerlach  patented  processes  based  on  this  re- 
action in  England  (YVirth,  No.  2174)  and  in  Germany 
having  special  reference  to  the  purification  of  gas  liquor. 
Ding.  l'olyt.  Journal,  cexxiii..  p.  82.  .1.  Chem.  Soc.  xxxii., 
p.  236.  Lesage  and  Co.  in  1877,  and  Chance,  in  this  coun- 
try, in  1885,  alsu  took  out  patents  for  the  application  of  the 
ammonia-soda  process  to  sodium  nitrate  (this  Journal,  1886, 
p.  825). 

If  the  above  reaction  could  be  carried  out  to  complete- 
ness, one  would  obtain  only  sodium  bicarbonate  insoluble 
and  ammonium  nitrate  in  solution,  and  the  latter  would  be 
pure  except  from  a  small  quantity  of  sodium  bicarbonate 
corresponding  to  the  sparing  solubility  of  this  salt. 

It  is  now,  however,  well  understood  that  such  reactions 
are  not  complete  under  any  conditions  hitherto  obtained. 
When  the  salts  are  present  in  molecular  proportions,  only 
about  two-thirds  of  the  quantities  react — one-third  remaining 

unaltered.  If  either  salt  exceeds  the  molecular  proportion 

the  excess  remains   also  and  does  not  materially  reduce  the 
proportion  of  the  other  salt  unaffected. 

If  one  reverses  the  process,  the  salts — sodium  bicarbonate 
and  ammonium  nitrate  can  react  on  each  other  so  as  to 
give  a  mixture  of  ammonium  and  sodium  nitrate-. 

Though  there  is  no  doubt  that  variations  of  conditions 
such  as  temperature  and  pressure  do  slightly  modify  the 
proportions  of  the  salts  reacting,  yet  I  have  found  a  toler- 
able constancy  in  the  results  of  experiments  carried  out  in 
the  laboratory. 

Neglecting  the  small  proportious  of  ammonium  and  sodium 
bicarbonates,  the  following  numbers  represent  the  propor- 
tions I  have  obtained  :  — 

Application  of  the  ammonia  soda  process  to  sodium 
nitrate. 


Mixed  salts  obtained. 
NHjNOjandNaNOj. 


NaN03. 


Per  Cent. 

59"10  containing  19'75  corresponding  to  36-80 
68-08  „  19-44  „  38-48 

56-70         „  18'76  ,.  S3-08 

56-14  „  17-12  „  30-49 

54-34  „  19-50  „  35-75 

Further  treatment  of  the  product  from  these  experiments 
made  practically  no  difference  in  the  proportions  of  the 
salts,  and  the  lowest  proportion  of  sodium  nitrate  remained 
as  above  about  30  per  cent. 

Other  processes  depending  on  the  solubility  of  ammonium 
nitrate  in  alcohol  and  the  use  of  this  solvent  to  extract  the 
salt  from  the  products  of  double  decomposition  have  been 
proposed  by : — 

1889.      Roth,  Eng.  Pat.  Xo.  1885,  Ger.  Pat.  48,705. 

1889.  Wahlenberg,  Eng.  Pat.  12,451  (this  Journal,  1889, 
293). 

1892.  Groendahl  and  Landin,  Eng.  Pat.  Xo.  1868  (this 
Journal,  1893,  263). 
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In  these  processes  the  ammonium  salts  (generally  sul- 
phate") are  treated  with  sodium  nitrate  (Both  also  names 
potassium  nitrate")  in  various  ways  and  the  product  extracted 
with  alcohol. 

Both  and  Wahlenberg  assume  that  the  reactions  between 
the  materials  mixed  in  molecular  proportions  are  complete, 
while  Groendahl  and  I.andm  state  that  a  certain  amount  of 
sodium  nitrate  remains  \\  iih  the  ammonium  nitrate  dissolved 
in  the  alcohol  and  a  certain  amount  of  ammonium  sulphate 
remains  with  the  sodium  sulphate.  According  to  this,  the 
reaction  is  not  complete,  and  alcohol  containing  ammonium 
nitrate  can  dissolve  sodium  nitrate  in  appreciable  quantity. 

The  incompleteness  of  the  reaction  of  ammonium  sulphate 
with  sodium  nitrate  and  the  solubility  of  sodium  nitrate  in 
an  alcoholic  solution  of  ammonium  nitrate  I  had  previously 
proved  conclusively,  anil  I  find  that  Watson  Smith,  in  a 
paper  read  before  the  London  Section  found  that  "well 
dried  absolute  alcohol"  extracted  after  two  or  three  hours 
heating,  ammonium  nitrate  containing  some  sodium  nitrate 
(this  Journal,  1893,  10). 

Seeing  the  differences,  in  what  ought  to  be  simple  matters 
of  fact,  in  these  patented  processes,  I  have  made  a  detailed 
examination  of  the  processes  described  in  each  of  them. 

Roth's  processes.  Kng.  Pat.  1885  of  1889  and  Ger.  Pat. 
48,705  are  best  described  in  the  latter.  He  heats  the  salts 
taken  in  molecular  proportions,  say,  ammonium  sulphate 


or  chloride  with  sodium  or  potassium  nitrate,  in  three  different 
ways  : — 

(a.)  With  thrice  the  weight  of  the  mixed  salts  of  95  per 
cent,  alcohol  in  a  suitable  vessel  furnished  with  a  reversed 
condenser,  during  8  to  10  hours  to  (77°  C.)  the  boiling 
point  of  the  alcohol ;  then  he  separates  the  hot  alcoholic 
solution  containing  the  ammonium  nitrate  from  the 
undissolved  alkaline  sulphate  or  chloride. 

(6.1  Ammonium  sulphate,  chloride,  or  carbonate  are 
heated  in  an  autoclave  with  similar  proportions  of  sodium 
or  potassium  nitrate  and  of  95  per  cent,  alcohol  during  4  to 
5  hours  to  a  temperature  of  from  120°  to  140°  C. 

(c.)  The  same  mixtures  of  salts  are  heated  in  the  dry 
state  to  140°  to  100°  C.  for  sometime.  With  ammonium 
carbonate,  closed  vessels  are  used.  The  resulting  mass  is 
then  treated  with  alcohol  stronger  or  weaker,  according  to 
the  purity  of  the  salt  required. 

Where  the  reactions  were  carried  out  in  the  open,  ammonia 
was  given  off  and  the  materials  became  more  or  less  acid,  so 
as  to  act  freely  on  ordinary  metals.  This  does  not  apply 
to  the  ammonium  carbonate  experiments  which  were 
necessarily  carried  out  in  closed  vessels. 

The  results  show  that  in  each  case  the  ammonium  nitrate 
contained  about  10  per  cent,  of  sodium  nitrate.  The 
reactions  with  potassium  nitrate  were  very  incomplete, 
only  about  25  per  cent,  of  the  salts  being  converted. 


Percentage  of  Sodium  or  Potassium  Nitrates  found  in  the  Ammonium 
Nitrate  Obtained  after  Completion  of  the  Process. 


Salts  Treated  in  Molecular  Proportions  by  Processes 
stated  in  Roth  and  Vahlenberg's  Patents. 


(n.)  95  °  0  Alcohol  boiled 
Ten  hours  (77°  C). 


[b.)  Autoclave  Heated 

tn  nhotlt  140°  C. 

Five  Hours. 


(c.)  Dry  Salts  Heated 
tol60°C.One  Hour. 


1.  Ammonium  sulphate  and  sodium  nitrate ;  NaNO,  :  0  U'SS 

2.  „            chloride           „              „       NaNOs%ll-15 

3.  „           carbonate        „             , ,        ■• 

4.  „           sulphate  and  potassium  nitrate KN03  3 

0.           ,.           chloride                „              , KNOj 

With  95  %  methylic  alcohol. 

fi.          „            sulphate  and  sodium  nitrate NaN03 


NaN(V 


fll-04  > 
I  10-6?  >' 


10-20 
4-llrA 
l-.ii  ' 
1-904 

I-:;:,  ' 

rsi-501 

S3  80 

ui-soj 


NaNO,  17-2!f 

KNOs  :  „    s-H 


NaNOj       10*80 

NaNO,  11  '45 


The  experiments  under  3,  4,  and  5  were  very  incomplete 
at  the  end  of  the  time  stated,  as  the  greater  part  of  the  salts 
were  unaltered. 

I  also  find  that  boiling  alcohol  of  various  strengths 
dissolves  appreciable  quantities  of  sodium  citrate,  and  that 
after  the  alcohol  is  saturated  with  ammonium  nitrate,  the 
amount  of  sodium  nitrate  then  dissolved  is  so  great  as 
to  render  alcohol  useless  as  a  means  of  separating  these 
salts. 

Thus  100  c.c.  of  alcohol  (measured  at  15°  C.)  dissolve  : — 


92  per 

Cent. 

0-817). 


95  per 
Cent. 

(Sp.  Gr. 
0-809)- 


1  < Hi  per 

(Sp.  Gr. 
1  >  -  7 :  •  i  1 .  " 


Methyl 
A  Icohol 

(95  per 
Cent.) 


Grins. 

Grtns. 

firms. 

Grms. 

1-25 

0-58 

11-J- 

S-86 

Ammonium  nitrate  . 

20-00 

9-10 

;.•>>•> 

Sodium  nitrate  after 

1st 

0-76 

9-00 

ammonium  nitrate 

Calculating  the  sodium  nitrate  as  a  percentage   on  the 
mixed  ammonium  and  sodium  nitrates,  we  have — 


PerCent. 


Sodium  nitrate  . 


PerCent.     PerCent. 


7-7 


*  Note.— Thi«  alcohol  was  carefully  rectified  by  treatment  with 
sodium  and  distilling. 


In  some  experiments  with  cold  ethylic  alcohol,  I  found 
that  it  dissolved  from  one-fifth  to  one-sixth  of  the  above 
quantities,  and  that  in  each  case  sodium  nitrate  was  dis- 
solved along  with  the  ammonium  nitrate  when  both  salt~ 
were  present,  as  in  the  reaction  of  ammonium  sulphate  on 
sodium  nitrate. 

On  testing  the  undissolved  residues  after  removal  of  the 
alcoholic  solution  of  ammonium  nitrate,  quantities  of 
ammonium  sulphate  or  the  other  ammonium  salt  used  were 
found,  equivalent  to  the  unchanged  sodium  nitrate. 

The  reaction  is  therefore  r.n.  iucomplete  one  throughout 
the  varied  conditions  of  these  experiments,  and  the  same 
remark  applies  to  the  conditions  as  prescribed  by  Wahlen- 
berg. Thus,  the  statement:;  of  Groendahl  and  Landin  apply 
to  each  of  the  processes  in  which  alcohol  is  used  by  Roth 
and  Wahlenberg. 

Groendahl  and  Landin  state  that  if  the  ammonium  sul- 
phate be  in  excess  of  the  molecular  proportion,  a  less 
amount  of  sodium  nitrate  is  found  in  the  alcoholic  solution 
with  the  ammonium  nitrate. 

To  eliminate  the  sodium  nitrate,  they  propose  filtering 
the  alcoholic  solution  through  granulated  ammonium  sul- 
phate. If  the  sodium  nitrate  be  not  eliminated  by  this 
treatment,  then  they  recommend  filtering  through  ammonium 
chloride. 

The  following  experiments  have  been  made  on  this  pro- 
posed process. 

With  an  excess  of  ammonium  sulphate  in  the  mixed  salts, 

the  following  results  were  obtained. 
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round  in  the  Ammonium 
x  itrate. 


Ueeting  held  m  Edinburgh,  on  Tuesday,  Feb.  23) 


Sfolecular    i  •  <<     Jim- 

monium  sulphate   ami 
nil  ml.-. 
Some  i  .  ammonium 

sulphate    i  boated 

i  -atment. 
t.  ammonium 
■alphate. 

'.  ammonium 
sulphite. 


wo; 


10'M 


Abo  the  alcoholic  eolation  of  the  impure  ammonium 
nitrate  was  filtered  through  layers  of  ammonium  sulphate. 

outage  ol  sodium  iiitt:itt-  found  in  the  ammonium 
nitrate S"52  and  »"5 

It  is  therefore  exceedingly  difficult  to  purify  the  ammo" 
nimn  -alt  by  Irentment  with  excess  of  iimmoniuui  Bulphatei 
either  at  the  temperature  of  the  boiling  alcohol  or  at  ordinary 
temperatures. 

Incomplete  reactions  are  generally  reversible,  so  thai  in  this 
-(NH,).so  .  -jN.iMi,  =  8NH4NOj  +  NajS04— one 
oaght  to  obtain  similar  results,  whetherone  starts  with  the 
snbstances  on  the  left  or  right  of  the  equation.  I  find  that  on 
heating  pure  ammonium  nitrati  and  sodium  sulphate  in 
molecular  proportions,  and  then  extracting  with  alcohol, 
that  tin-  ammoninm  nitrate  contains  from  8  to  10  per  cent 
of  sodium  nitrati  . 

These  experiments  may  be  taken  to  prove  that  under 
the  prescribed  conditions  ammonium  nitrate  contai 
under  1  per  cent,  of  fixed  impurity  cannot  be  obtained 
hv  treatment  with  strong  or  even  absolute  alcohol  of  the 
mass  resulting  from  the  reaction  of  ammonium  sulphate, 
chloride,  or  carbonate  on  sodium  or  potassium  nitrates ; 
with  weaker  alcohol  the  proportion  of  impurity  i-  greatly 
increased. 

1  hope  to  give  an  account  of  the  other  processes  proposed 
for  this  manufacture  during  the  session. 

Discussion. 

In  reply  to  Mr.  B.  Watmough,  Mr.  Fairley  stated  that  he 
had  also  experimented  with  absolute  alcohol,  but  found 
that  it  acted  similarly  to  that  which  he  had  used  in  the 
experiment-  described. 

In  reply  to  Mr.  X.  l'arrant.  who  asked  whether  the  loss 
of  alcohol  in  separating  sodium  nitrate  from  ammonium 
nitrate  is  great,  Mr.  Fairley  said  he  was  unable  from 
laboratory  experiments  to  state  exactly  how  much  loss  there 
might  be  on  the  large  -eale,  but  he  thought  that  if  it  could 
be  kept  under  1  per  cent,  of  the  ammonium  nitrate  produced, 
the  process  could  be  made  to  pay. 


^rottisl)  ^rrtioiL 


r. 


A.  C.  J.  Charlier. 

C.  A.  Fawsilt. 
J.Gray. 

D.  Harris. 
G.  G.  Henderson. 
R.  A.  Inclis. 
W.  I.  Macadam. 


■  tin  :  John  Clark. 
pman  :  J.  B.  Readman. 

A.  Macdonald. 
R.  C.  Menzies. 
E.  Ostlere. 
Sir  R  Pullar. 
H.  Rose. 
P.  Rottenburg. 
D.  R.  Steuart. 
R.  T.  Thomson. 


Bon.  jS      '  '    '    md  Treasurer: 
Thomas  Gray,  Technical  College,  204.  George  Street,  Glasgow. 


SESSIOX  1896-97. 
April  -27th.— Election  of  Committee  and  Officers. 


int.    i     p.  All  kin    i".    i  in    I  n  LIB. 


EXPERIMENTS  ON  THE  COMPOSITION 

OB    H   RNIPS  AND   THE    EFFECTS  OF  MANURES 

THEREON,  WITH  A  MKT1I V  ANALYIS. 

11V    JAKES    BBNDBICK,    B.8C,   I'.I.C. 

Iiu  cultivation  of  the  turnip  crop  has  long  occupied  a 
mosl  important  position  in  the  agriculture  of  this  country. 
To  tin-  crop  it  has  been  customary,  under  the  mosl  various 
-y -tenis  of  fanning,  t"  apply  a  very  great  part  of  all  the 
manure  which  the  farmer  uses.    •  Ine  often  finds,  indeed,  that 

all  the  manures,  both  the  dung  of  the  farm  and  the  purchased 
or  artificial  manures,  used  in  the  rotation  are  applied  to  this 
crop,  and  the  other  crops  get  nothing  but  the  residues  left 
in  the  soil  :ifter  the  turnip  break.  More  artificial  manure 
i-  probably  used  in  this  country  for  the  turnip  crop  alone 
than  for  all  the  others  put  together.  The  question  of  the 
manuring  of  this  crop  then  is  of  great  importance,  not  only 
in  its  purely  agricultural  aspects,  hut  in  its  relations  to  the 
manure  industry. 

The  profound  changes,  brought  about  by  the  great  modern 
development  of  our  commercial  and  industrial  conditions, 
which  our  agriculture  is  at  present  undergoing,  must 
seriously  affect  the  position  and  manuring  of  the  turnip 
crop.  This  is  the  most  expensive  and  troublesome  crop  in 
our  ordinary  agricultural  practice,  aud  it  may  almost  be 
said  that  it  continues  to  occupy  its  present  position  more 
for  it-  collateral  advantages  than  for  its  intrinsic  worth. 
With  the  improvements  of  knowledge  and  instruments,  the 
ild  turnip  culture  must  be  gradually  superseded  by  better 
aud  more  economic  methods.  Already  the  manuring 
practice  with  regard  to  this  crop,  and,  a-  a  consequence, 
with  regard  to  all  the  other  crops  of  the  rotation,  is  being 
greatly  modified,  and  even  the  position  and  acreage  of  the 
crop  is  undergoing  much  alteration  at  the  hands  of  many 
enterprising  farmers. 

As  might  be  expected,  this  crop  has  always  been  a 
t  ivourite  one  with  agricultural  investigators.  The  late 
l'rof.  Anderson  published  numerous  papers  on  the  com- 
poaition  of  turnips  (Trans.  Highland  and  Agric.  Soc.  of 
-  land,  lS.il  to  18G8):  Lawes  and  Gilbert  investigated 
the  same  subject  at  Rothamstcd  (Rothamsted  Memoirs); 
aud  the  late  Prof.  Voelcker  also  published  papers  on  this 
subject  (J.  Roy.  Agric.  Soc.  of  England,  1877).  Though 
there  are  -nine  foreign  investigations  on  the  same  subject, 
foreign  investigator-  have  paid  far  more  attention  to  the 
closely  related  subject  of  the  composition  of  the  sugar  beet, 
which  has  been  worked  out  by  German  and  French  workers 
with  a  thoroughness  which  nothing  which  has  yet  been 
done  on  the  turnip  can  approach.  In  more  recent  times 
we  have  had  investigations  on  the  composition  of  turnips 
by  Dr.  Aitken  (Trans.  Highland  Soc.  of  Scotland,  1884), 
aud  by  Mr.  Wilson,  of  Carbeth  (Trans.  Highland  Soc.  of 
Scotland,  1SS4  and  188G),  aud  simultaneously  with  my 
own  I  find  that  Dr.  Soiuerville and  Mr.  Smith_  of  Newcastle, 
have  been  carrying  on  investigations,  which  were  published 
iu  the  Journal  of  this  Society,  January,  1597.  In  the 
last  four  years,  too,  an  enormous  number  of  experiments 
have  been  done.  The  great  majority  of  these  are  purelv 
agricultural,  and  can  hardly  be  said  to  have  any  real 
scientific  value.  When  properly  carried  out  these  manurial 
trials  are,  no  doubt,  useful  object  lessons  of  considerable 
educational  value,  but  it  is  absurd  to  talk  of  them,  as  is 
too  often  done,  iu  high  sounding  phrase  as  research  work 
comparable  with  that  of  foreign  research  stations.  The 
difficulties  surrouudiug  the  subject  and  the  labour  involved 
iu  any  large  investigations  iu:o  the  composition  of  root 
crops  are  so  great  that  few  agricultural  chemists  in  this 
country-  have  the  means  of  doing  any  such  thorough  inves- 
tigations, as  have  been  carried  out  abroad,  on  the  composi- 
tion and  improvement  of  the  beet,  for  instance. 

The  experiments  dealt  with  in  this  paper  were  carried  out 
in  the  years  1894  and  1895.     In  1894  the  work  was  mainly 
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preliminary.  The  experience  ginned  in  that  year  convinced 
uie  that  the  veiy  lnhorious  method  ordinarily  used  in  root 
analysis  might  U  somewhat  simplified.  Consequently,  the 
method  described  below  was  devised,  and  used  in  the 
analyses  carried  out  in  connection  with  the  189.")  experi- 
ments. 1 1  had  been  intended  to  cany  out  a  further  scries 
of  experiments  in  1896,  but  circumstances  compelled  me  to 
abandon  the  work  for  the  time.  Though  I  hope  to  resume 
the  investigation  in  the  near  future,  I  have  taken  this 
opportunity  of  giving  an  account  of  what  has  been  done  so 
far,  in  the  hope  that  at  any  rate  the  method  )f  analysis 
may  be  found  better  and  simpler  than  that  presently  in 
use.  and  that  others  may  suggest  means  for  further  im- 
proving and  simplifying  it. 

In  the  1 S94  experiment  the  roots  were  grown  at  Cleg- 
horn,  Lanark,  on  the  home  farm  of  Mr.  Eiiott  Eockbart. 
The  purelv  agricultural  part  of  this  experiment  formed  one 
of  a  series  of  manure  tests  conducted  on  different  farms 
scattered  over  the  south-west  of  Scotland,  by  the  Agri- 
cultural Department  of  the  Glasgow  and  West  of  .Scotland 
Technical  College.  csee  Reports  on  Manuring  Experiments, 
&c. conducted  in  1894.  Glasgow,  1S95.)  The  agricultural 
part  of  the  work  was  carried  out  with  the  greatest  care  and 
thoroughness.  The  land  lies  high  and  exposed,  and  was  in 
suitably  poormanurial  condition.  This  is  shown  by  the  fact 
that  on  the  plots  without  any  manure  practically  no  crop 
was  obtained.  The  turnips  grown  were  the  variety  known 
as  Aberdeen  yellow  bullock.  In  1S95  the  experiment  was 
transferred  to  Easterboard,  Croy,  which  was  much  more 
easily  within  mv  reach,  and  where  I  could  therefore  exercise 
more  constant  supervision.  The  agricultural  part  of  the 
work  was  carried  out  by  Mr.  George  Graham,  to  whom  my 
best  thanks  are  due  for  his  minute  care  and  thoroughness. 
The  land  obtained  here  was  more  even  than  at  CTeghorn, 
and  in  equally  suitable  condition  as  to  inability  to  produce 
any  crop  without  manure.  A  chemical  investigation  was 
made  into  the  composition  of  this  soil  especially  in  regard 
to  its  caps  city  to  supply  ash  constituents  to  plants.  I  lay 
some  stress  on  these  points.  In  experiments  on  the  com- 
position of  crops  and  on  the  effects  of  manures  on  it,  where 
we  are  dependent  on  ordinary  agricultural  laud  for  our 
experimental  ground,  it  is  important  that  we  should  choose 
land  iu  as  poor  condition  as  possible,  so  that  the  effects  on 
the  composition  of  the  crops  produced  may  be  the  effects  of 
the  manures  supplied,  and  not  merely  of  unknown  manurial 
substances  already  in  the  soil.  Further  it  is  important  that 
we   should    learn   all   that   present  methods   of    chemical 


analysis  can  tell  us  about  the  composition  of  our  soil, 
especially  in  reference  to  its  ability  to  supply  essential 
constituents  to  the  plant.  It  is  unfortunate  that  this  is  not 
always  attended  to,  and  some  laborious  experiments  are 
greatly  reduced  in  value  by  the  use  of  land,  which  iu  its 
unmanured  condition  is  capable  of  growing  a  large  crop,  and 
by  failure  to  supply  information  as  to  the  nature  of  the  soil. 
As  in  1894  in  1895  the  experiment  formed  one  of  a  large 
series  of  manurial  tests  carried  out  on  a  number  of  widely 
scattered  farms.  Of  these  a  complete  report  has  already 
been  published.  (See  Reports  on  Manuring  Experiments, 
&c.  conducted  in  1895.  Glasgow,  1896.)  The  variety  of 
root  grown  in  1895  was  "Best  of  all"  swede. 

In  1894  information  was  sought  chiefly  on  the  following 
points: — (1.)  The  composition  of  the  starved  roots  which 
managed  to  survive  on  the  unmanured  plot.  (2.)  The 
effect  of  size  on  the  composition  of  well  manured  roots. 
(3.)  The  difference  in  composition  between  roots  receiving 
only  a  pbosphatic  manure,  and  those  receiving  nitrate  of 
soda  iu  addition  to  phosphates. 

Samples  of  roots  were  taken  from  plots  numbered  I.  and 
II.,  which  received  only  phospbatic  manures,  and  from 
plots  IV.  and  V.,  which  received  the  same  phosphatir 
manures  and  nitrate  of  soda  in  addition.  From  each  of 
these  plots  a  few  roots,  intended  to  represent  the  general 
composition  of  the  plot,  were  picked.  This  method  is  very 
defective,  and  was  not  repeated  in  1895.  It  is  almost 
impossible  for  the  person  picking  to  pick  quite  without 
prejudice,  and  to  select  roots  really  representative  of  a 
large  plot.  In  these  experiments  each  plot  was  -»_th  of 
an  acre  in  area.  The  number  of  roots  taken  was  far  too 
small  to  furnish  a  very  reliable  sample.  Two  of  the  best 
manured  plots  were  IX.  and  XI.  On  both  of  these  many 
of  the  roots  were  of  large  size.  Interspersed  with  these 
were  some  which,  apparently  on  account  of  overcrowding 
due  to  imperfect  singling,  were  very  small.  A  few  of  the 
largest  and  a  few  of  the  smallest  from  these  plots  were 
chosen.  Finally,  a  few  of  the  best  grown  bulbs  from  the 
unmanured  plot  were  taken.  The  greater  part  of  the 
unmanured  plot  was  bare,  but  here  and  there  a  few 
miserable  plants  had  managed  to  survive.  It  was  a 
mistake  to  pick  the  best  of  these,  as  they  had  probably 
some  special  source,  such  as  accidental  horse  droppings 
in  the  preliminary  working  of  the  land,  from  which  they 
drew-  a  little  manurial  substance.  One  should  rather  have 
picked  the  poorest  that  bad  just  managed  to  survive. 

Table  1.  gives  the  details  of  this  experiment. 


Table  I. 
Cleghorn  Experiment,  1894. 


Plot. 


Manure  aid 
Quantity  per  Acre. 


Super- 
phosphate, 

oi  wt. 


II. 


Basic  >l;i-. 
C.i  Lb. 


IV. 


Large. 


IX.  and  XI. 

Small. 


Basic  Slas.         .^E-       IX.  Farmyard  Manure,  20  Tons. 
670  Lb."  phosphate,       XI.  Farmyard  Manure.  10  Tons.' 

Nitrate  of  8oda,  Vl),    '    ,  f  i„i„  Superphosphate,  i  <  wt. 

1  t'wt  N  "1;""  "'  Soda'  '  Cwt 


02  Lb. 


XII. 


Xotbing 


( 'rep  |i"r  acre 13  tens  15  cwt 

Average     -"-eight     ot  2  1b.  3  oz. 
sample  reots. 

Moisture... |  88'70 

Dry  natter 11 'so 

Sugar  total   (as  cane  5*61 

snear). 

CtvidesVrt i-n 

Nitrogen,  t"ta! 0*159 

iilbnminoid .  0*115 

Albuminoids 0-720 

Insoluble  albuminoids  ir:'.';s 

Ash »■»»* 

Percentage     ol     total  27-67 

nitrogen     which     is 

non-albuminoid. 


14  tons  17  cwt. 
3  lb.  7  oz. 

89-05 
10*95 
W30 

S'M 

0-118 

0-083 
0-52" 
0"2«2 

0-782 
29-63 


17  tons  5  cwt. 
2  1b.  10  oz. 

8* -06 
11-94 
6-83 

8'05 

0-171 
0-lltl 
0-6.S7 
0*256 
0*746 
36-98 


12  tons  17  cwt. 

2  lb.  0  OZ. 

5  lb.  6  o 

87-82 

89-45 

12-18 

10-55 

6-IM 

6*14 

3-48 

8-00 

11-171 

0-097 

o-iio 

0*063 

0-6S7 

0-395 

0*309 

0-334 

0-913 

0-801 

35  72 

34-78 

0  ton  15  cwt. 

lb.  11  oz. 

1  lb.  4  oz. 

s'i-tr. 

83*14 

13-54 

11  86 

s  (is 

6-93 

3-35 

3-23 

0- 191 

0-211 

0*114 

0-I4U 

M-712 

0-874 

ii -.-.lit 

1156 

0-874 

41-21 

41-91 

Moisture  was  determined  in  the  ordinary  way, by  hanging 
up  the  sliced  material  in  a  dry  atmosphere  at  a  temperature 
below    50     C.    till   moderately    dry,   gradually   raising  the 


temperature  till  the  material  was  dry  enough  to  powder  in  a 
mill,  and  completing  the  drying  with  the  powdered  material 
at  100°  C.     Nitrogen  and  ash  determinations  were  made  in 
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iliii  dried  material.  Nitrogen  ».i-  determined  by  the 
Kjetdahl  method.  Crude  fibre  is  the  insoluble  matter  whieh 
is  left  after  extracting  fresh  pulp  with  water  for  the  sugar 
determination,  less  the  albuminoids  and  ash  which  it  con 
tuns.  Albuminoids  were  determined  in  the  dried  material 
by  Church's  phenol  method.  \s  repeated  ezperiments, 
both  wiili  roots  end  with  such  other  plant  products  as 
eoutain  much  non  albuminoid  nitrogen,  nave  convinced  me 
of  the  unsatisfactory  nature  of  this  method  ;  Stutzer's 
method  was  used  in  i  BOS  and  found  much  mere  satisfactory. 
Little  importance  can  bo  attached  to  thecrops  pei  acre 
given  in  Table  I.,  except  a-  showing  that  whereas  the 
unmannred  plot  gave  practically  no  crop,  the  manured 
were  capable  of  giving  a  very  fair  crop.  Disease  developed 
in  certain  parts  of  the  plots  late  in  the  season,  and  certain 
plots,  such  a-  v.,  had  their  produce  very  seriously  diminished 

from  thi-  cause. 

All  the  turnips  in  this  experiment  gave  an  amount  of 
dry  matter  above  the  average.  The  smallest  turnips  give 
the  highest  percentage  of  dry  matter,  and  the  largest   the 

lowest  percentage.     Tliis  effect  of  size  i omposition  is 

strikingly  brought  out  bj  the  difference  between  the  large 
and  small  roots  from  IX.  and  XI,  KTot  only  do  the  small 
roots  contain  :>  per  cent,  more  dry  matter, but  there  is  a 
higher  percentage  of  each  individual  constituent  determined. 
The  dry  matter,  too,  is,  weight  for  weight,  of  better  composi 
tion  as  a  food.  This  is  shown  by  Table  II.,  which  gives  the 
composition  of  the  dry  matter. 

Tuii.k    II. 
'  riment.     Composition  of  Dry  Matter. 


Plot 

I. 

II.                I\. 

v. 

Sugar  >:is  earn  -sugar).. 

19- 11 
23-98 

I'll 

l-oa 

8-55 

57  -31            -.7  •  i>> 

28"67          25 '.v. 

1*08            1-H! 

0'78              0'!i2 

7-14            6-23 

54-SS 

albuminoid.. 
Vsl, 

f  in 
0-90 

Plot 

•  IX.  ami  XI. 

Plot  XII. 

Small. 

Sugar                  -ir).. 

58*20 
28'  c; 
0-93 

(ecu 

T'.v.i 

24-74 
1-43 
0'84 

3S-I2 

albuminoid.. 

Ash 

8-03 

ris 

B. 


Avenge  weight 

Moisture 

Dry  matter 

Sugar  (as  cane-sugar) 

Total  nitrocen 

Albominoia  nitrogen 

Ash 

Percentage      of      tbe     total 

nitrogen     which     is     non- 

albuminoid. 


5  lb.  1  nz. 

21b.  It., z. 

92-770 

91-840 

7-230 

..   ,;.■,, 

S-930 

1-620 

0192 

0-148 

0-108 

0-076 

0-560 

0-640 

43-750 

4S-650 

i 

We  most  expect,  then,  that  this  difference  in  size  will  be 
felt  all  through  the  table,  so  that  the  differences  in  compo- 
sition obtained  in  the  other  columns  are  not  merely  a  result 
of  the  manuring,  but  of  the  average  size  as  well. 

This  effect  of  si/e  on  composition  is  further  illustrated  in 
Table  [II.,  which  gives  the  composition  of  two  samples  of 
"  Arhilles  "  turnips  taken  from  analyses  made  at  the  same 
time,  but  in  connection  with  some  experiments  on  quite  a 
different  subject  :  — 

Table  III. 


In  this  ease  tbe  amount  of  dry  matter  in  both  samples  is 
considerably  below  the  average.  This  niav  be  due  partly 
to  the  different  variety  of  seed,  and  partly  "to  differences  in 
soil,  climate,  and  manuring.     These  roots  were  liberally 


manured  it  i-  noticeable  that  both  in  Tables  I.  and  III. 
the    smaller   roots   have    the    larger    parcel  i in-ir 

nitrogen  i -albuminoid. 

The  nitrate  of  soda   used   in   plots  IV.  aud  V.  (Table  I.) 

lias  not  had  a  ivn    ,1,  ,■,/.  .1  ,11.  el      i    tli Opposition.       I 

to  be  remembered,  however,  that   the  dressings  used  weri 

very  Urate.     We  can,   however,  distinctly    tract    to  its 

influence   the   in  centage  of  sugar,   the  larger 

amount   of    nitrogen    which    is    non-albuminoid,   and    the 

lowei  percentag ish  in  plots  [V.  and  V.  compared  with 

11.  ami  I. 

The  small  and  half-starved  bulbs  in  XII.  give  an  u 
iug  analysis.     Tiny  contain  a  Mir  amount  uf  dry  matter,  and 

in  the  dry  matter  a  large  at tol  of  Bugar.     .s  i  that  sugar 

formation  has  noi  been  at  till  checked.      Their  most  nol 

able    feature     i-     the    am  Hint     of    oitrugenOUS     matter     tin  \ 

contain.  Their  dry  matter  i*  the  richest  ef  all  botl 
albuminoid  and  non-albuminoid  nitrogen.  In  this  con- 
nection it  may  be  noted  thai  though  no  analysis  of  the 
Cleghorn  soil  from  these  plots  was  made,  analyses  were 
made  of  similar  soil  from  adjacent  plots  on  which  other 
experiments  were  being  conducted.  These  analyses  showed 
that  the  soil  is  not  remarkably  deficient  in  nitrogen,  though 
also  nol  rich  in  this  element,  but  is  very  deficient  irj 
important  ash  constituents,  phosphoric  acid  and  potash,  in 

a  form  available  to  plant-.        The  available  ash  IStituentS 

were  determined  by  Dr.  Bernard  Dyer's  method  (J.  <  hem. 
S  ic,  Vol.  1..XV.),  and  only  0- iiu::»i  per  cent,  and  0*0054  per 
cent,  respectively  of  available  phosphoric  acid  were  found  in 
two  samples. 

Before  pri  ceeding  to  deal  with  the  experiment  of  1K95, 
the  methods  of  sampling  and  analysis  made  use  of  will  be 
described.  It  gave  me  much  trouble  to  devise  a  method 
for  obtaining  a  perfectly  fair  sample  of  a  plot  of  -'-tl>  of 
an  acre,  without  having  to  carry  off  an  inconveniently 
Inge  sample.  I  found  that  several  different  methods  have 
been  used  I  y  previous  investigators,  all  of  which  are  open 
to  serious  objection.  At  last  the  following  method  was 
adopted,  which  seemed  to  me  as  fair  a  one  as  could  he 
devised.  Each  plot  consisted  of  three  drills  each  about 
110  yds.  long.  Four  points  were  taken  at  nearly  equal 
distances  along  the  outside  drill  of  plot  I.  From  these 
points  parallel  lines  were  drawn  right  across  the  whole 
series  of  plots.  From  each  of  these  lines  a  yard  was 
measured  off  at  right  angles  along  one  drill  in  each  plot. 
Two  of  these  yards  were  measured  on  the  central  drill,  and 
one  on  each  of  the  side  drills  of  each  plot.  Everv  turnip, 
large  or  small,  on  these  four  yards  was  raise, I  anl  included 
in  the  sample,  from  that  plot.  It  may  be  remarked  that  at 
Easterboard  the  crop  was  very  even,  and  cprite  free  from 
disease  and  lent  itself  readily  to  accurate  sampling.  There 
«ere  two  unmanurcd  plots,  I.  and  XIII.  Of  these,  XIII. 
was  a  complete  failure,  hardly  a  single  plant  surviving 
till  the  time  of  raising.  On  I.,  curiously  enough,  almost 
as  large  a  number  of  plants  were  alive  at  the  end  of  the 
season  as  on  any  other  plot.  But  so  small  and  miserable 
were  these  plants,  that  they  had  hardly  any  resemblance 
to  turnips,  and  from  a  little  distance  theplot  looked  nearlv 
as  bare  as  XIII.  Each  sample  contained  from  15  to  20 
roots.  ( )n  arrival  at  tbe  laboratory  each  sample  was 
washed,  dried,  and  weighed.  From  this  aud  the  number 
of  roots  iu  the  sample,  the  average  weight  of  the  roots 
from  each  plot  was  calculated.  A  segment  through  the 
centre,  from  top  to  bottom,  was  then  taken  from  each  root, 
in  order  to  provide  a  sample  for  analysis.  In  all  the  plots 
except  I.  the  segment  was  ^th  of  the  root.  In  the  case  of 
plot  I.  the  whole  root  was  taken. 

The  ordinary  method  is  to  cut  these  segments  into  thin 
slices,  iu  order  that  they  may  dry  readily.  They  are  then 
hung  up  and  dried  at  a  gentle"  heat  till  they'  are  hard 
enough  to  grind.  The  ground  material  is  then  completely 
dried,  and  the  dry  powder  used  for  determinations  of 
nitrogen,  ash,  fibre,  &c.  During  this  drying,  the  material 
becomes  very  dark  in  colour,  especially  if  the  temperature 
he  raised  too  quickly,  and  a  certain  amount  of  decomposition 
of  dry  material  undoubtedly  takes  place.  This  vitiates  all 
the  results  obtained  from  this  dry  matter.  F'or  not  onlv 
has  the  composition  undergone  some  change,  but  all  the 
calculations  are  based  on  the  assumption  that  this  is  the 
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true  drv  material  of  the  turnip.  Sugar  determinations  are 
made  in  a  separate  sample,  which  is  pulped  or  rasped  down 
and  then  ha?  its  juice  extracted. 

This  method  is  not  only  inaccurate  but  extremely  tedious. 
Dr.  Aitken.  who  has  great  experience  of  root  analysis,  says  : 
•■  It  might  seem  from  this  description,  that  the  sampling 
and  drying  of  the  samples  of  a  turnip  nop  was  a  com- 
paratively easv  matter,  while  in  reality  it  is  a  complex  and 
laborious  operation,  requiring  several  months  for  its  accom- 
plishment "  (Trans.  Highland  Soc,  Scotland,  18S4,  p.  360) 
This  method  was  no  doubt  necessary  when  one  had  to  deter- 
mine nitrogen  in  dry  material  by  the  soda-lime  method. 

Some  preliminary  experiments  convinced  me  that  when 
using  the  Kjeldahl  method  for  nitrogen  determinations,  all 
the  necessary  determinations  could  be  made  from  the  fresh 
turnip  pulp.'  My  samples  were  therefore  pulped  by  putting 
them  through  a 'small  sausage  machine,  which  was  found 
very  convenient  for  the  purpose.  The  pulp  was  at^ once 
thoroughly  mixed,  and  the  samples  immediately  weighed 
out  into  previously  weighed  dishes.  If  this  is  done  quickly, 
with  two  operators  working,  the  whole  process  can  be  gone 
through  in  a  few  minutes,  and  there  is  thus  no  danger  of 
error  from  loss  of  moisture  by  evaporation,  or  from  fermen- 
tation. I  found  a  good  physical  balance  which  turned  with 
three  or  four  mgrms.  best  for  the  weighings.  As  one  is 
weighing  a  pulp  containing  about  90  per  cent,  of  moisture, 
the  samples  are  correspondingly  large,  anil  weighings  to 
two  places  of  decimals  with  the  pulp  are  as  accurate  as,  or  | 
more  accurate  than,  weighings  to  three  places  with  the  dry- 
powder. 

Five  quantities  of  pulp  were  weighed  out  from  each 
-ample  : — 

(1.)  For  sugar  determination,  about  100  grin?.  This 
was  weighed  into  a  small,  wide-mouthed  bag  of  close  strong 
linen  hung  over  the  mouth  of  a  beaker. 

(2.)  For  moisture  and  ash,  about  30  grms.,  weighed  into 
a  flat  dish. 

(3.)  For  fibre,  about  30  grms.  weighed  into  a  conical 
flask. 

(4.)  For  total  nitrogen,  about  10  grms.,  weighed  directly 
into  a  Kjeldahl  cooking  flask. 

(5.)  For  albuminoid  nitrogen,  about  10  grms.,  weighed 
into  a  beaker. 

(I.)  Sugar.— The  mouth  of  the  bag  is  tied  up  tightly. 
The  juice  is  then  expressed  by  pressure.  1  found  a  strong 
potato-masher,  such  as  is  ordinarily  used  for  domestic  pur- 
poses, admirable  for  this  purpose.  By  soaking  the  bag  in 
successive  small  quantities  of  hot  water,  and  squeezing 
again,  it  was  found  that  the  sugar  could  all  be  extracted 
by  the  use  of  less  than  a  litre  of  water.  The  solution  so 
obtained  is  clarified,  inverted,  made  up  to  a  litre,  and  the 
sugar  estimated  by  any  suitable  process. 

(2.)  Moisture.  —  The  pulp  dried  much  more  easily 
than  1  expected.  If  the  heat  is  not  raised  above  100:  little 
darkening  need  occur.  The  pulp  dries  to  a  somewhat 
porous  mass,  and  any  decomposition  which  takes  place 
is  very  slight  compared  with  what  takes  place  in  drying 
large  samples  by  the  old  method,  when  the  drying  takes 
days,  or  even  weeks.  The  dry  mass  burns  easily  in  a 
muffle  at  a  low  rod  heat,  to  a  nice  light  ash. 

(3.)  Fibre  was  determined  directly  in  the  pulp  by  the 
usual  acid  and  alkali  method. 

(4.)  Toted  Nitrogen. — The  nitrogen  determinations  in 
the  wet  pulp  gave  no  trouble.  With  20  c.c.  of  the  strongest 
sulphuric  acid  and  a  small  drop  of  mercury  the  pulp  always 
boiled  quite  clear  in  less  than  an  hour.  It  was  liable  to 
froth  a  good  deal  at  first,  but  a  small  shaving  of  paraffin  at 
once  checked  th  it. 

(5.)  The  albuminoid  nitrogen  was  at  once  determined  by 
Stutzer's  method  with  copper  hydrate. 

Duplicate  nitrogen  determinations  usually  agreed  within 
0-003  per  cent,  on  the  pulp.  The  maximum  difference  was 
0-024  per  cent.,  but  that  was  a  quite  exceptional  case. 

Directly  after  the  crop  was  raised,  the  soil  on  the 
iinmanured  plot,  I,  was  Bampled.  It  is  a  medium  light  loam, 
containing  a  little  gravel  and  coarse  sand.  About  80  per 
cent,  passed  a  sieve  having  30  meshes  per  linear  inch. 
This  fine  matter  was  used  for  the  analysis  given  below. 


The  "  available  ''phosphoric acid  and  potash  were  estimated 
by  Dr.  Bernard  Dyer's  method. 

Analysis  of  Easterboard  Soil. 

Per  Cent. 

♦Loss  on  ignition 1V390 

Lime 0-403 

Equal  to  calcium  carbonate (T720 

Phosphoric  acid 0*128 

Potash 0-213 

Silica  and  insoluble  silicates 78-990 

'Containing  nitrogen 0-S18 

"Available"  phosphoric  acid 0'0096 

potash 0-0058 

This  analysis  shows,  that  though  moderately  supplied 
with  phosphoric  acid  and  potash  in  a  form  which  can  be 
extracted  by  strong  hydrochloric  acid,  the  amount  of  these 
constituents  which  is  in  so  readily  soluble  a  form  as  to  be 
of  any  use  to  plants  is  very  small.  It  also  shows  the 
soil  to  be  fairly  well  supplied  with  organic  matter,  and  its 
contained  nitrogen. 

The  Easterboard  experiment  consisted  of  13  plots,  each 
of  J^th  of  an  acre.  Samples  were  analysed  from  eight  of 
these  plots  to  illustrate  the  following  points: — (1.)  The 
composition  of  starved  plants  from  an  unmanured  plot. 
(2.)  The  effect  of  a  moderate  dressing  of  nitrate  of  soda  on 
the  composition  of  roots  receiving  only  a  phosphatic 
manure.  If  the  soil  itself  had  been  somewhat  poorer  in 
nitrogen  it  might,  perhaps,  have  illustrated  this  point  better. 
(3.)  The  effects  of  a  rich  all-round  dressing  of  artificial 
manures  alone,  of  a  rich  dressing  of  farmyard  manure 
alone,  and  of  a  rich  dressing  of  a  mixture  of  farmyard 
manure  and  artificial  manures  on  the  composition.  Table  IV. 
gives  the  manures  applied,  the  crop  per  acre  for  all  the 
plots,  and  the  number  of  roots  per  acre  on  some  of  the  plots. 
In  order  to  carry  out  my  scheme,  roots  were  analysed 
from  plots  I.,  II.,  ill.,  V.,  VI.,  IX.,  X.,  and  XII.  It  had 
been  intended  to  count  the  number  of  bulbs  on  all  these 
plots,  hut  we  were  prevented  from  completing  this  plan. 
In  Table  V.  the  details  of  the  1895  analyses  are  given. 
It  will  be  noticed  that  the  average  weights,  given  in  Table  V., 
of  the  roots  analysed  agrees  fairly  well  with  the  average 
weights  of  the  total  roots  on  the  plots  given  in  Table  IV. 
We  might  expect  the  weights  in  Table  IV.  to  be  slightly 
higher  than  those  in  Table  V.  The  weights  in  Table  IV.  are 
calculated  from  weighings  in  which  the  crops  weighed  were 
in  an  agriculturally  clean  condition.  The  weights  in  Table  V. 
are  derived  from  weighings  made  in  the  laboratory,  after 
the  samples  had  been  thoroughly  washed.  The  results, 
however,  are  sufficient  to  show  that  my  samples  repre- 
sented the  average  sizes  of  the  roots  on  the  different  plots 
fairly  closely. 

In  this  experiment,  as  in  1894,  the  roots  all  show  a  high 
amount  of  dry  matter.  Swedish  turnips,  however,  have  on 
the  average  a  higher  percentage  of  dry  matter  than  other 
varieties.  Kbnig  («'  C'hemie  der  Mensehlichen  Nahrungs 
und  Geuussmittel,"  Band  I.)  gives,  as  the  mean  of  a  very- 
large  number  of  determinations  made  by  a  great  many 
chemists  of  repute  in  several  different  countries,  87  ■  80  per 
cent,  of  moisture  and  12-20  per  cent,  of  dry  matter  in 
Swedes. 

The  analysis  of  the  starved  roots  from  plot  I.  is,  as  might 
be  anticipated,  extraordinary.  They  contain  a  percentage 
of  dry  matter  which  is  most  exceptional.  The  late 
Prof.  Voelcker  records  one  case  of  Swedes  giving  even  a 
slightly  higher  percentage,  17- 78,  of  dry  matter  than  this. 
It  is  evident  that  these  roots  did  not  remain  starved  for 
want  of  nitrogen.  They  contain  a  quite  extraordinary  pro- 
portion of  nitrogenous  matter,  an  unusually  high  percentage 
of  which  is  non-albuminoid.  This  supports  the  view  that 
in  the  case  of  an  ordinary  soil  containing  a  moderate 
supply  of  nitrogenous  matters,  the  turnip  crop  is  perfectly 
capable  of  supplying  itself  with  nitrogen  without  the  aid 
of  nitrogenous  manure.  This  is  supported  by  the  remaining 
columns  of  the  table.  Thus  it  will  be  found  that  II.  and 
III.,  which  got  no  nitrogenous  manure,  are  not  deficient  in 
that  element  as  compared  with  the  samples  which  got 
dressings   of   nitrogenous   manure,   some   light   and  some 
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Tabu   iv 
/  board  Experiment,  T89S      Manures  and  Crop  pei    l  i 


Plot. 


I. 

II. 

III. 

l\. 

\ . 

VI. 
VII. 

VIII. 

IX. 

X. 
XI. 

XII. 
XIII. 


Kind  Ol 


N     oanure 

Superphosphate 

dag 

Bone  m. -til 

slag 

n      ite  ol  soda 

Superphosphate 

X  it  rate  of  soda 

Superpht    &h        

Sulphate  

Superphosphate 

Nitrate  ofsoda 

Bulpbate  of  potash 

Superphosphate 

il 

1  mhI:( 

Sulphate  of  potash 

Farmyard  manure 

Parmyard  manure 

Superphi  i] 

Parmyard  manure 

Superphosphate 

Nitrate  ols.xla 

No  manure ' 


v  per 

\ 


6  ewt. 

l  cut. 

6cwt. 
6  cw  I . 

]  cwt, 

1  ovt. 

I  owl. 
1  l-»l. 
1  cwt. 

4  rut. 
I  cut. 

I  owt. 


Roots  | 


i.i|i>- 


I  ^ 

18  1" 

II  :. 

ia  a 

1 1  19 

IT  1 

17  16 


19    15     3 


■21       2 

'     ii     3 


[      -22     15      3 
Complete  failure 


■  r  nl 

per  Acre, 


i  (.or-, 
(i      2       3 

1    III     'I 

I       4       3 
3       2 


10       U 


212'  0 


•21.120 


I 
Bulbs. 


Oz. 
21 

21 


30 


32 


Tiri.k   V. 
Eastcrlioard  Experiment,  1895. 


riot 


I. 

II. 

III. 

- 

VI. 

IX. 

x. 

XII. 

lioz.- 

B2-S8 

17-.-2 

8-34 

3-71 
112 

! 

1-52 

U-60 

i 

!■:  - 

20  oz. 

S8-52 
1 1  ■  |.s 
8*1! 
11* 
1*00 
li -.-,7 
0*160 

0*75 

4i'7 
1-30 
1*04 

4.2 16 

14  oz. 

13-47 
7M1 
1-45 
1-19 
0-67 
0-190 
0*146 
0-91 

10*76 

1!'7 

1-11 
1*08 

I.""  l 

B6*17 

I'M 

l'IS 

0-62 
0*181 
0*146 

|i-79 
30  *89 

56-03 
11*14 

ris 

1*81 

0*91 

- 
147 

23  oz. 

B7- 16 
1251 

■      - 

1-24 

I'M 

,i-.  5 

0*188 

0*108 

0-64 
45-21 

• 

.Vis 

l'SO 

1.789 

71'- 
17-0 

32  oz. 

■: 
12*18 

7*07 

1*30 

1*06 

0*169 
0*089 
0*56 

4734 

58*06 
10*67 

5-0-.' 
1-J9 
0*73 

5.399 
74*9 
17*6 

39  oz. 

S8-46 
1 1  •  r,4 

6-37 

1*23 

1-21 

n-iU 

0*193 

ii  -.-.» 

55-20 
10*66 

5-47 

1*67 

0-75 

99*9 

■    ■ 

87*13 

12*87 

Tihrv 

1*34 

I'M 

Uh 

0'65 

0*185 

Percentage  of  total  nitrogen  which    • 
albuminoid. 
Composition  of  the  dry  matter : — 

54*05 

58-50 

10-41 

\-                         

5'05 

1-44 

-■  per  acre :— 

0-6C 
6  56  i 

„        supplied  in  manure 

;•  i '  4 
17-6  ( 

heavy.  Indeed  we  tin I  that  whether  ire  take  tlie  composi- 
tiou  of  the  dry  matter  or  of  the  ran*  materia],  II.  and  III. 
are  markedly  high  in  albuminoid  nitrogen,  while  those  plots 
which  received  heavy  nitrogenous  manuring  are  the  lowest 
in  albuminoid  nitrogen. 

Plot  I.  aNo  gives  a  very  mueh  higher  percentage  oi  ash 
than  any  of  the  other  pints.  It  had  been  determined  to 
estimate  phosphates  and  potash  in  each  sample  of  ash,  but. 
owing  to  an  unfortunate  accident  smite  of  my  ash  san  | 
including  I.,  were  destroyed  before  I  had  time  to  deal  with 
them.  The  estimation  of  phosphate  in  the  ash  would  have 
been  perhaps  the  mist  inter,  sting  in  the  whole  investigation. 
I  turned  therefore  with  much  interest  to  the  paper  published 
in  the  January  number  of  this  Journal,  in  which  phosphate 
determinations  are  given.  Unfortunately,  however,  the  con- 
ditions of  the  experiments  there  described, in  which  the  so:ls 
experimented  upon  were  in  such  high  condition  that  uuma- 
nured  plots  gave  very  fair  crops,  were  so  different  from  mine 
that  they  cannot  throw  any  light  on  the  important  question 
of  the  composition  of  the  ash  of  plants  starved  for  want  of 
a  sufficient  supply  of  certain  essential  ash  constituents. 
-  II..  III..  V..  and  VI.  show-  that  while  the   addition   of 


a  small  dressing  of  nitrate  of  soda  to  a  phosphatic  manure- 
does  not  materially  increase  the  bulk  of  the  crop  on  such  a 
soil  as  this,  it  does  distinctly  improve  its  composition  in 
certain  points.  Comparing  V.  with  III.,  and  VI.  with  II.. 
the  percentages  both  of  dry  matter  and  of  sugar  are 
increased.  Hu  the  other  hand,  as  in  1894,  the  percent 
of  nitrogen  which  is  non-albuminoid  is  also  increased. 

Turning  to  IX..  X..  and  XII.  we  find  that  all  the  roots  are 
bigger,  arid  give  a  somewhat  lower  percentage  of  dry- 
matter.  In  no  case,  however,  is  the  average  root,  what  can 
be  considered  very  large.  Plot  X.,  which  received  the  heavy- 
dressing  of  dang,  cives  roots  of,  in  nearly  every  respect,  the 
poorest  composition.  This  plot  gave  the  heaviest  crop  per 
acre,  but  XII.  really  givi  -  a  larger  crop  per  acre,  for  it 
i;ives  more  dry  matter,  and  dry  matter  of  quite  as  good,  if 
not  a  better,  composition.  The  amount  of  nitrogen  given 
■kt  acre  in  the  manure  to  plots  X.  and  XII.  is  calculated  on 
the  assumption  that  a  ton  of  dung  contains  12  lb.  of  nitrogen. 
On  this  assumption,  which  is  a  fairly  safe  one,  these  plots, 
and  especially  XII.  get  heavy  dressings  of  that  most 
expensive  manure  constituent  nitrogen,  and  give  little 
return  for  it. 
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While  it  would  be  unwise  to  draw  any  hasty  conclusions 
especially  in  matters  of  detail,  a  consideration  of  these 
experiments,  in  the  light  of  the  many  others  on  the  same 
subject  which  have  preceded  them,  will  indicate  certain 
lines  along  which  improvement  must  he  sought  if  this  most 
costly  and  troublesome  crop  is  to  remain  an  important 
future  of  our  agriculture.  As  in  so  many  other  parts  of 
our  agricultural  industries  we  must  look  more  to  quality  and 
less  to  mere  quantity.  Quality  varies  greatly  with  a  variety 
of  conditions,  and  by  Cultivation  and  rigid  selection  could  be 
much  improved.  The  turnip  crop  can  and  should  have  its 
quality  improved  by  situilai  means  to  those  by  the  use  of 
which  continental  workers  have  so  greatly  raised  the  quality 
and  value  of  the  beet.  Next  we  must  try  to  find  the  means 
of  greater  economy  in  the  use  of  manures,  and  especially 
of  the  most  expensive  manure  constituent,  nitrogen.  It 
is  now  generally  accepted  that  it  is  not  economical  to  lavish 
all  our  manures  on  the  turnip  crop.  A  small  quantity  of 
nitrate  of  soda  is  useful  in  pushing  the  plant  through  a  risky 
period  in  its  life  history,  and  improves  the  quality.  Large 
quantities  of  nitrogen,  such  as  are  applied  in  heavy  dressings 
of  farmyard  manure,  are  expensive  and  wasteful.  A  small 
quantity  of  dung  along  with  a  moderate  quantity  of  a  phos 
phatic  manure,  and,  perhaps,  a  small  quantity  of  nitrate  of 
soda  is  more  economical,  ami,  generally  speaking,  gives  as 
great  a  quantity  of  foud  of  better  quality. 

Discussion. 

The  Chairman  presumed  that  the  intention  of  the  ex- 
periments was  to  provide  agriculturists  with  information 
regarding  the  efficacy  of  manures,  such  as  might  he  trans- 
lated into  general  practice.  In  that  case  he  regarded  it  as 
of  prime  importance  that  the  effects  of  the  manuring  should 
be  determined  only  upon  such  plants  as  a  tanner  would 
desire  to  grow,  and  under  ordinary  conditions  of  fanning. 
The  composition  of  turnips  grown  upon  an  exceediuglv  poor 
soil,  without  any  manure,  and  weighing,  say,  1},  ounces 
each  on  an  average,  did  not,  in  his  opinion,  convey  "informa- 
tion of  any  value ;  for  the  plants,  under  such  severe  con- 
ditions, never  attained  to  the  condition  of  a  normal  turnip. 
That  was,  of  course,  an  extreme  case  ;  but  also,  in  some  of 
the  manured  plots,  the  kind  of  turnips  grown  was  so  mnch 
inferior  to  what  a  farmer  would  wish  to  grow  that  their 
composition  conveyed  little  information  of  practical  value 
to  the  farmer.  If  it  were  desired  to  obtain  information  of 
scientific  ratlur  than  of  practical  interest,  the  end  could  be 
attained  in  the  open  field  only  after  prolonged  investigation, 
whereby  the  many  disturbing  influences  to  which  crops 
exposed  to  the  weather  were  liable  had  been,  as  far  as  pos- 
sible, eliminated  ;  and  the  samples  taken  of  such  crops 
must  be  very  large  in  order  to  be  reliable. 

The  area  under  experiment  in  this  investigation  was  ^'- 
acre  for  each  plot,  which  might  seem  a  small  one,  but  it 
was  double  what  was  commonly  chosen  for  turnip  experi- 
ments, ami  was  ample  if  land  could  be  got  of  uniform 
quality.  That  was  a  difficult  thiDg  to  get,  and  Mr.  Hendrick 
was  fortunate  in  getting  it  in  this  case.  The  Chairman 
could  not  -ay  that  he  approved  of  the  kind  of  plots  selected, 
viz.  a  three-drill  plot  oi  great  length,  of  which  onlv  a  small 
cross-section  was  taken  to  provide  turnips  representative  of 
the  bulk.  When  turnips  were  well  grown  they  sent  out 
their  roots  laterally  and  invaded  the  neighbouring  drills,  so 
that  in  such  field  experiments  as  he  had  conducted,  he  had 
always  rejected  the  outermost  drills  of  the  plots,  knowing 
that  they  had,  in  most  cases,  boirowcd  from  the  neighbour- 
ing drills.  Such  borrowing  was  especially  apt  to  influence 
prejudicially  the  re-ults  oi  the  experiment  if  the  plots  had 
not  b  itedbj  intervening  unmanured  drills. 

Mr.  Hendrick   had   endeavoured   to  overcome    what  he 

termed  the  personal  equation   in  sampling,  by  selecting  a 

straight  section   running  across  his  three-drill  plots,  and 

using  ;i-  hi.  sample  the  total  number  of  turnips  included  in 

lb.  Chairman  was  of  opinion  that  that  method 

was  liable  to  greatei  inaccuracy    than   could   be  introduced 

""  th,  .1  ol  selecting  a  sufficient  number  of 

turnips  from  each  plot,  such  a-  was  deemed  fairly  represen 

t:,ln''   "  ■■   growth.     I,  rge    turnips   that   had 

eived  an  unintended  amount  of  manure,  ami 

small    nnsthriven    plants    that     might    have   received  some 


injury,  were  in  that  way  rejected  and  not  allowed  to  disturb 
the  sample,  which  should  be  made  up  of  such  turnips  only 
as  a  fanner  would  regard  as  normal. 

So  far  as  ascertaining  the  quantity  of  the  crop  per  acre 
was  concerned,  the  ouly  safe  way  was  to  weigh  all  the  crop, 
or  at  least  the  half  of  the  crop  contained  in  each  plot.  On 
the  other  baud,  as  regards  the  quality  of  the  crop,  he 
believed  it  was  safer  to  trust  to  a  sufficient  number  of 
carefully  selected  average  specimens. 

As  regards  the  method  of  analysis,  anything  which  would 
simplify  and  shorten  the  work  would  be  welcome.  The 
labour  and  time  absorbed  in  drying  the  samples  constituted 
a  chief  objection  to  the  usual  method,  aid  if  Mr.  Hendrick 
could  show  by  comparative  experiments  that  the  pu'ping 
method  was  equally  reliable  it  would  be  a  valuable  result; 
but  in  order  to  show  that  it  was  a  more  accurate  method, 
it  would  be  necessary  to  prove  that  in  drying  sliced  samples 
in  the  ordinary  way  there  was  a  loss  by  decomposition. 

In  his  own  experience  the  Chairman  had  found  that  he 
could  not  accurately  determine  the  amount  of  moisture  in 
pulped  samples  on  account  of  the  difficulty  of  getting  the 
proper  proportion  of  sap  and  solids,  but  his  samples  were 
taken  from  the  pulp  made  with  the  farm  pulping  machine, 
and  not  with  the  little  sausage  machine  which  Mr.  Hendrick 
had  fouud  so  suitable.  He  quite  agreed  with  Mr.  Hendrick 
in  preferring  the  Stutzer  method  of  separating  albuminoids 
to  the  carbolic  acid  method,  and  the  Kjeldahl  method  of 
estimating  total  nitrogen  to  the  soda  lime  one,  as  they 
were  easier  and  more  convenient,  though  not  more  accurate. 

There  was  a  point  which  he  might  take  note  of,  in  which 
he  differed  from  Mr.  Hendrick,  viz.,  in  regard  to  Eastbog 
experiments,  where  from  the  presence  of  a  large  percentage 
of  nitrogen  in  the  very  small  turnips  grown,  he  inferred 
that  there  must  have  been  plenty  of  nitrogen  in  the  soil, 
lie  did  not  think  they  were  entitled  from  the  growth  of 
such  plants  to  draw  that  inference.  It  would  even  be 
somewhat  risky  to  draw  such  an  inference  from  plants  thar 
had  grown  to  normal  proportions.  He  might  not,  however, 
have  quite  apprehended  what  Mr.  Hendrick  had  said  on 
that  subject.  He  would  lie  glad  to  hear  Mr.  Hendrick  on 
the  few  points  he  had  referred  to,  and  had  pleasure  in 
expressing  his  gratification  at  the  kind  of  research  which 
the  author  had  described  to  them.  Such  researches  were 
very  much  wanted,  and  it  would  be  advantageous  to  have 
them  carried  on  at  the  various  agricultural  schools  in  the 
country. 

Mr.  Hendrick,  in  reply,  said  that  no  doubt  the  Chairman 
would  find  some  of  his  criticisms  fully  answered  when  he 
had  time  to  look  into  the  paper  more  carefully.  No  claim 
was  made  that  this  described  work  was  exhaustive;  in  fact, 
it  was  distinctly  pointed  out  in  the  paper  that  this  was  but  u 
slight  contribution  to  a  large  subject.  One  was  accustomed 
to  hear  the  so  called  practical  man  questioning  the  object 
and  use  of  scientific  work,  but  it  was  a  little  surprising  to 
hear  the  Chairman  taking  up  such  a  position. 

With  regard  to  his  method  of  sampling,  the  speaker  said 
that  one  of  the  best  points  about  it  was  that  it  brought  out 
clearly  what  false  ideas  as  to  average  size  those  who 
sampled  by  mere  individual  selection  were  apt  to  entertain. 
The  Chairman,  who  bad  gfeat  experience  on  this  subject, 
considered  that  the  bulbs  chosen  were  very  small ;  that  they 
were  not  such  as  a  farmer  would  wish  to  grow.  If  he 
examined  the  tables  he  would  find  that  the  crops  per  acre 
were  not,  as  he  suggested,  ridiculously  small,  but  were 
good  agricultural  crops;  nor  were  the  numbers  of  bulbs  per 
acre  abnormal.  The  average  size  per  acre  fouud  from  these 
figures  agreed  fairly  with  the  average  size  of  the  samples. 
Further,  it  was  found  that,  on  attempting  to  sample  by  the 
Chairman's  own  method,  the  samples  taken  were  much 
over  the  average  size,  whether  the  samples  were  chosen  by 
the  speaker  himself  or  by  a  practical  farmer.  The  eye  was 
attracted  by  the  larger  roots,  which  were  picked  out,  and 
the  large  number  of  smaller  ones  around  them  were  hardly 
noticed.  It  might  be  remarked  that  practical  men  con- 
sidered the  crops  on  plots  IX.  to  XII.  average  well-grown 
crops  for  the  district. 

Mr.  Hendrick  said  that  he  fully  appreciated  the  difficulty 
as  to  the  shape  of  his  plots,  but  he  had  to  take  what  he 
could  get — not  what  he  would   like.     Unfortunately  he  was 
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not  in  the  happy  ixiMtimi  of  taring  an  experiment  station 
ami  adequate  means  at  his  disposal,  but  bad  to  tr 
what  be  could  persuade  an  intelligent  farmer  to  give  htm 
It  was  Intended  to  r -t W . -  the  sample  tot  each  plot  entirely 
from  the  centre  drill  of  thai  plot,  bat  when  il  was  seen  that 
the  end  drills  of  the  manured  plots,  both  of  which  laj 
to  heavilv  manured  plots,  still  gate  no  crop,  though  in 
one  cm-.-  all  the  plants  were  alive,  it  was  decided  to  sample 
in  the  method  already  indicated.  The  manures  were,  of 
course,  applied  with  every  possible  precaution  to  prevent 
overlapping.  With  regard  to  comparative  experiment! 
(Mr.  Hendrick)  did  not  think  it  necessary  to  burden  bis 
p.iper  with  the  details  of  these.  He  bad  made  sufficient  to 
convince  himself  of  the  superiority  and  greater  ease  of 
working  of  bis  method.  11. •  might  say,  however,  that  he 
did  not  tiinl  a  great  deal  of  difference  between  the  amount 
of  (In  matter  found  by  the  two  methods.  The  moisture 
lost  on  the  knife,  bands,  or  in  cutting  up  the  turnips  might 
be  expected  to  counterbalance  the  loss  dne  to  decomposition. 
T»o  errors  lure  neutralised  one  another.  But  in  the  case 
of  the  old  method  the  subsequent  determinations  of  oitrof 
ash,  and  fibre  depended  on  this  questionable  determination 
of  drv  matter,  while  in  his  method  they  were  absolute.  He 
(Mr.  Hendrick)  could  not  conceive  on  wbat  grounds  Dr. 
Aitken  described  the  Stutzer  method  as  an  easier,  though 
not  more  accurate,  method  than  Church's  "phenol  method. 
He  bad  given  up  the  phenol  method,  though  he  round  it 
rather  easier  to  work,  because  he  had  become  convinced 
that  it  was  less  accurate. 

#rtu  j)ork  e^TCtton. 

Charles  P.  Chandler. 
l'i'\-Ch<iirnttiH  :  J.  H.  Wain  Wright 
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ALUMINIUM  WNAI1Y  COMPOUNDS  AND  THEIR 
REDUCTION  AS  CONSIDERED  FROM  CHEMI- 
CAL AND  ELECTRICAL  STAND  Pol  NTS,  IN- 
i  LUDING  A  SYNOPSIS  OF  THE  METALLURGY 
OF  SODIUM. 

UY    HENRY    S.    BLACK  MORE. 

1  KDHB    the   bead    of  aluminium   we   will  consider   at   the 
present  time  only  those  aluminium  binary  compounds  which 
ire  or  have  been  of  commercial  importance   in  relati 
redaction  to  metallic  state,  namely,  the  oxides,  fluo 
chlorides,  and   sulphides;  considering  first   those  found   in 
nature  (oxides  and  fluorides)  and,  secondly,  those  oalv  pro 
dnced   artificially  by   chemical  reaction  (chlorides  and  sul- 
phides), it  being  our  object  to  give  a  synopsis  of  the  most 
important  processes  hitherto  devised  for  producing  and  reduc- 
ing these  e  impounds,  citing,  so  faras  known,  the  difficulties 
met  with  and  means  devised  for  obviating  them. 

We  «;;i  consider  first  the  oxides,  they  being  the  practical 
-  tor  artificial  or  chemical  production  of  all  the  other 
compounds.  As  the  characteristics  of  the  minerals  con- 
taining aluminium  oxide,  such  as  corundum,  clays,  bauxite, 
&C,  are  all  well  known  to  chemists,  we  will  onlv  ref- 
the  processes  devised  for  commercial  production  or  separa- 
tion of  the  alumiuinm  oxide  from  the  minerals  containing 
aluminium. 


rhe  production  or  separation  of  aluminium  oxide  ma}  be 

da I  under  two  beads  —thai  of  c  imbining  the  alum 

oxide  with  alkali,  to  produce  aluminates  and  final 
position  of  the  same  while  in  solution  precipitating 
aluminium  hydroxide,  and  that  of  combining  the  aluminium 
oxide  with  acid  to  produce  sabs  to  be  finally  dissociated, 
such  as  sulphates.  The  various  processes  for  producing 
aluminium  sulphate  from  clay,  or  aluminium  silicate  In- 
action of  BUlphuric  acid,  and  by  burning  with  iron  p 
\c.  and  separation  by  lixiviatioo,  filtration,  or  decantation, 
and  final  precipitation  of  iron  by  ferrocyanides,  aluminium 
hydroxides,  ftc,  arc  well  known,  so  we  will  merely  cite 
under  this  head  the  process  for  producing  oxidt  fron 
sulphate.  When  aluminium  sulphate  is  heated  to  bright 
redness  it  is  dissociated  spontaneously  into  aluminium 
oxide  and  sulphuric  anhydride,  the  latter  of  which  volati- 
lises; it  is  found,  however,  that  tbe  dissociation  is  not 
perfect,  insomuch  as  much  of  the  sulphuric  anhydride  is 
simultaneously  dissociated  into  free  oxygen  and  sulphur 
dioxide;  and  here  is  where  the  fatal  pi  int  is  reached  relative 
to  tb.    economical  production  in   this  way;  for,  whereas  if 

phuric  anhydride  eliminated  were  not  itself  disso- 
ciated it  might  be  absorbed  by  water  to  reproduce  sulphuric 
acid  for  further  use.  The  said  dissociation  into  free  oxygen 
ami  sulphur  dioxide  precludes  this  to  a  large  degree,  an  1  in 
a  practical  way  not  more  than  25  to  30  per  cent.  i,i  the 
theoretical  amount  of  sulphuric  acid  can  be  thus  ob: 
tbe  balance  of  the  sulphur  being  lost  in  gaseous  by- 
products, which  can  only  be  recovered  by  the  expensive 
ss  of  oxidation. 
Some  years  ago  I  turned  my  attention  to  this  process  with 
reference  to  devising  a  means  of  preventing  the  dissociation 
of  sulphuric  anhydride  into  free  oxygen  and  sulphur  di- 
oxide, and  finally  succeeded  in  eliminating  the  sulphuric 
radical  from  the  sulphate  and  recovering  the  same  with 
very  little  loss  This  I  accomplished  by  heating  the  sulphate 
in  retorts  to  a  point  below  dissociation — that  is  about  1  7.T 
F. ;  'hen  1  introduced  superheated  steam  in  a  highly  heated 
state.  The  sulphuric  radical  was  immediately  absorbed  by 
tin-  steam,  producing  sulphuric  acid  which  distilled  leaving 
behind  aluminium  oxide,  while  the  occluded  heat  conveyed 
into  the  retort  by  the  steam|w  as  utilised  to  further  the  reaction 

within  the  porous  mass  in  a  perfect  manner.   \\ 
«  ithout  the  steam  at  higher  temperature,  the  sulphate  would 
be  dissociated  at   points  first  in  juxtaposition   to  the  retort, 

Dg  a  layer  of  aluminium  oxide,  which,  being  a  non- 
conductor of  heat,  would  necessitate  a  h'gh  r  temperature 
for  further  action,  and  thus  produce  gaseous  by-products  of 
comparatively  little  value. 

It  might  be  interesting  to  state  how  I  obtained  this 
Sulphate.  Starting  with  bauxite,  which  is  a  double  oxide 
of  iron  and  aluminium  contaminated  more  or  less  with 
silica,  I  placed  it  in  a  reverberatory  furnace  and  heated  it  to 
low  redness,  in  order  to  drive  out  all  moisture  and  make  it 
is.  I  then  closed  the  furnace  and  passed  superheated 
steam  through  the  coal  with  whieh  the  furnace  was  heated, 
thus  producing  water-gas.  carbonic  oxide,  and  hvdrogen, 
which  was  then  passed  through  tbe  porous  masse  by 
means  of  properly  regulated  flues  and  dampers.  The  bauxite 
thereby  transformed  so  that  the  iron  present  was  prac- 
y  reduced  to  a  condition  insoluble  in  sulphuric  acid. 
When  the  mass  bad  been  treated  with  gas  for  about  an 
hour  ii  was  removed  and  cooled  in  closed  containers,  to 
prevent  further  oxidation.  It  is  then  mixed  with  sulphuric 
acid,  lixiviated,  filtered  to  remove  iron  oxide  and  silica, 
boiled  down,  and  cast  into  blocks  for  recovering  the 
sulphuric  acid  by  action  of  superheated  steam,  as  before 
described. 

The  Webster  process  employed  by  the  Aluminium  Com- 
pany, Limited,  of  Oldbnry,  England,  consists  in  beating 
potash  alum  with  pitch,  and  treating  the  product  with 
hydrochloric  acid  so  long  as  salph-hydric  acid  gas  is  evolved. 
The  mass  is  then  broken  up,  placed  "in  retorts,  and  subjected 
in  a  heated  state  to  the  action  of  steam  and  air,  which  burn; 
out  the  excess  of  carbon  ;  and  there  remains  a  mixture  of 
alumina  and  potassium  sulphate.  The  latter  is  separated  by 
hxiviation  and  filtration,  and  the  evaporated  solution  is  used 
over  again,  the  aluminia  moxide  retained  by  the  filter  bein<r 
removed  and  dried.  ° 
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The  alkali  aluniiuates  are  produced  generally  from 
bauxite  bv  heating  with  alkali  salt,  such  as  podium  car- 
bonate or  sulphide,  &c,  or  by  heating  cryolite  (aluminium- 
BOdium  fluoride)  with  calcium  carbonate.  1"  treatment  of 
bauxite  the  sodium  or  alkali  aluminate  produced  is  sepa- 
rated by  lixiviation  and  filtration,  leaving  behind  iron  oxide. 
[n  this  way,  however,  it  is  likely  to  be  contaminated  with 
alkali  silicate,  and  thus  the  alumina  finally  precipitated  from 
solution  bv  action  of  carbonic  anhydride  contain-  silica. 

Tilghman  (.British  Patent  1847)  introduces  steam, carrying 
vapour  of  sodium  chloride,  into  a  mass  of  heated  bauxite, 
thereby  eliminating  hydrochloric  acid  fumes  aDd  producing 
sodium  aluminate.  He  also  introduces  steam,  carrying 
sodium  chloride,  into  heated  aluminium  sulphate,  producing 
aluminate.  Dr.  K.  J.  Bayer  in  1889  devised  a  process  for 
precipitating  aluminium  oxide  in  the  form  of  hydroxide 
from  a  solution  of  sodium  aluminate  by  adding  aluminium 
hydroxide  to  the  solution  and  cooling,  which  precipitates  I 
and  carries  down  a  large  part  of  the  aluminium  oxide  pre- 
-viouslv  combined  in  the  aluminate  in  pulverent  form. 
Sodium  aluminate  has  also  been  and  is  now  produced  from  | 
cryolite  (aluminium-sodium  fluoride')  by  heating  with 
calcium  carbonate,  lixiviating,  and  filtering,  producing  at  ■ 
the  same  time  calcium  fluoride.  Another  process  has  also 
been  devised  which  consists  iu  mixing  aluminium  sulphate 
with  alkali  sulphide  and  heating,  which  produces  an  alkali 
aluminate,  eliminating  sulphur  dioxide,  which  is  oxidised 
to  produce  sulphuric  acid  for  further  production  of 
sulphate. 

Having  now  referred  to  the  most  important  methods  devised 
for  producing  aluminium  oxide,  let   us  look  for  a  moment 
at  the  processes  devised  for  its  reduction  to  the  metallic   J 
state.     Mr.  H.  Warren  claims   to   have  reduced  aluminium    ' 
oxide  by  action  of  hydrogen  gas  at  high  temperatures,  con-   j 
centrating  all  the  heat  in   one  spot  of  the  tube  in  which  the 
reaction  took  place. 

I  have  made  many  experiments  on  reducing  aluminium 
oxide  by  means  of  gaseous  agents,  thinking  that  perhaps 
a  temperature  might  be  found  at  which  hydrogeu  would 
reduce  aluminium  oxide,  on  the  same  principle  of  varia- 
tion of  affinity  of  oxygen  for  iron  at  different  temperatures, 
decomposing  steam  at  a  white  heat,  producing  iron  oxide 
and  free  hydrogen,  and  again  giving  up  oxygen  at  a  low 
red  heat  in  the  presence  of  hydrogen,  producing  so-called 
"  iron  by  hydrogen."  I  did  not,  however,  find  any  reaction 
whatsoever  with  dry  aluminium  oxide.  I  then  tried  dis- 
solving the  oxide  in  a  molten  bath  of  cryolite  and  passing 
hydrogen  gas  through  it,  thinking  that  by  separating  the 
molecules  iu  solution  they  would  be  in  better  condition 
for  reduction.  Under  ordinary  atmospheric  pressure  I 
obtained  no  results,  but  upon  subjecting  to  super-atmos- 
pheric pressure  I  obtained  a  reaction,  and  steam  escaped 
from  the  safety  valve.  Upon  finally  opening  the  container, 
however,  I  found  no  aluminium,  hut  instead  a  lower  fluoride 
or  sub-fluoride  of  aluminium,  which  only  required  about  one- 
half  the  amount  of  sodium  to  reduce  that  the  normal 
fluoride  does.  Upon  trying  the  oxide  under  similar  con- 
ditions with  other  fluxes  I  obtained  no  results,  which  led  me 
to  believe  that  the  affinity  of  fluorine  in  the  fluoride  assi>ted 
to  a  large  degree  in  the  first  case.  Upon  treatment  with 
Acetylene  instead  of  hydrogen  with  other  fluxes,  I  obtained 
aluminium  in  a  fine  state  of  division,  and  also  a  sub-oxide 
of  aluminium  of  blue  colour,  which  decomposed  water  with 
elimination  of  hydrogen  gas  and  production  of  white 
aluminium  hydroxide,  the  blue  colour  entirely  disappearing. 
This  is  evidently  the  base  of  ultramarine,  for  if  this  blue  oxide 
is  melted  with  sodium  silicate  ami  sulphur,  a  permanent 
compound  is  produced,  not  decomposable  bj  water.  Dr. 
Joseph  W.  Richards  has  informed  me  that  he  has  tried 
to  reduce  aluminium  oxide  dissolved  in  molten  cryolite  bath 
by  means  of  natural  gas.  consisting  principally  of  marsh 
and  also  with  other  hydrocarbons  under  ordinary 
atmospheric  pressure  without  reMilt.  There  have  beeu  pro- 
.  -  di  lised  by  which  aluminium  oxide  is  mixed  with  an 
oxide  of  anothi  1  metal  n<  h  as  iron,  and  reduced  by  carbon 
at  high  temperature,  the  object  being  to  reduce  the  aluminium 
oxide  by  nascent  iron  or  other  metal-producing  alloys  of 
aluminium,  the  carbon  removing  and  reducing  the  metallic 
oxide  produced  by  said  reduction  ;  but  they  have  proved   to 


be  of  no  practical  commercial  value,  as  they  could  not  be 
depended  on.  This  is  about  all  the  data  of  importance  we 
have  relative  to  the  chemical  reduction  of  the  oxide,  and 
we  will  now  look  at  it  from  an  electrical  point  of  view. 

We  will  refer  first  to  the  Cowles  electric  process,  which 
consists  principally  in  usiug  a  furnace,  wherein  high  tem- 
peratures are  obtained  by  electrical  resistance.  At  the 
temperature  attained  by  this  furnace,  aluminium  oxide  can 
be  readily  reduced  by  carbon,  but  has  to  he  retained  by  some- 
other  metal,  such  as  copper,  as  the  aluminium  volatilises  at 
the  intense  temperature  produced  if  no  other  metal  more 
stable  under  those  conditious  be  not  present ;  only  alloys 
are,  therefore,  practically  produced  in  this  way. 

Next  is  the  lleroult  process,  which  consists  in  fusing 
aluminium  oxide,  on  top  of  copper  or  other  metal,  by  elec- 
trical heat  and  decomposing  by  electrolysis,  the  aluminium, 
heiug  absorbed  by  the  copper  which  is  the  cathode,  while 
the  oxygen  combines  with  the  carbon  anode  suspended  in 
the  molten  oxide.  For  pure  aluminium  the  cathode  consists 
of  molten  aluminium. 

Then  we  have  the  Hall  process,  in  which  the  oxide  is 
dissolved  in  a  molten  hath  of  cryolite  or  other  fluorides  and 
thus  electrolysed,  the  aluminium  accumulating  at  the  bottom, 
while  the  auode  is  consumed  by  the  oxygen  of  the  oxide. 
This  is  the  process  employed  by  the  Pittsburg  Reduction  Co. 
at  Niagara  Falls,  and  Mr.  Hall  and  his  associates  deserve 
great  praise  for  the  perfection  to  which  this  process  has 
attained.  It  is  stated  in  Prof.  Richards'  work  on  aluminium 
that  Mr.  Hunt  has  stated  that  with  improved  facilities  at. 
Niagara  they  will  be  able  to  reduce  the  cost  of  production 
by  this  process  to  21  cts.  per  pound — the  lowest  limit. 

Finally,  we  have  the  process  of  Gooch  and  Waldo,  which 
consists  in  introducing  into  a  molten  bath  compounds  of 
aluminium,  which  are  transformed  by  heat  or  steam  into 
oxides  in  the  bath  during  electrolytic  action. 

Synopsis  of  Processes  for  Producing  Sodium. 

In  1807  Sir  Humphry  Davy  discovered  this  metal  by 
electrolysis  of  caustic  soda  (XaOH)  :  shortly  after  this 
Guy  Lussac  and  Thenard  decomposed  sodium  carbonate 
with  iron  turnings  at  white  heat.  In  1808  Curaudau  is- 
said  to  have  produced  sodium  by  substituting  animal 
charcoal  for  iron  turnings  :  next  Brunner  replaced  animal 
charcoal  by  black  flux,  produced  by  calcining  argols, 
placing  the  mixture  in  an  iron  mercury  flask  connected 
with  a  condenser.  On  heating  the  mixture  to  whiteness 
vapour  of  sodium  with  gaseous  by-products  were  eliminated 
and  sodium  condensed;  only  3  per  cent,  of  the  mixture 
was  obtained  as  sodium.  It  was  found  that  sodium  car- 
bonate fused  during  process  of  reduction,  and  when  carbon 
was  employed  as  reducing  agent  it  floated  upon  the  surface, 
so  that  reduction  only  took  place  at  point  of  junction.  To 
obviate  this  Deville  mixed  it  with  chalk  to  make  it  less 
fusible.  Castner  overcame  this  difficulty  by  weighting 
carbon,  so  as  to  keep  the  carbon  below  the  surface  of  the 
molten  bath  ;  this  was  done  by  coating  particles  of  iron 
with  carbon  by  heating  with  tar  or  pitch. 

The  great  trouble  experienced  in  processes  where  carbon 
is  employed  as  a  reducing  agent  with  sodium  hydroxide  is 
that  the  carbon  oxides,  eliminated  during  reduction,  combine 
with  a  large  part  of  the  caustic  soda,  producing  sodium 
carbonate,  which  has  to  be  reconverted  into  caustic,  or  the 
apparatus  will  be  quickly  destroyed  by  the  high  temperature 
required  to  reduce  the  carbonate. 

In  1880  I  invented  a  process  for  reducing  sodium  from 
caustic  soda  by  action  of  nascent  iron,  producing  the  caustic 
soda  from  carbonate  directly  in  the  mixture.  Later  I 
reduced  molten  caustic  soda  by  means  of  iron  by  hydrogen, 
or  a  finely-divided  iron  heated  to  redness,  and  gradually 
introduced  it  into  the  molten  soda,  at  which  time  a  reaction 
took  place,  sodium  vapour  and  hydrogen  being  eliminated 
and  iron  oxide  produced,  which  settled  to  the  bottom,  and 
was  withdrawn  from  time  to  time.  The  soda  dissolved  out 
and  evaporated,  and  iron  oxide  dried,  the  soda  being  used 
over  and  the  iron  reduced  by  hydrogen  again,  a  portion  of 
the  hydrogen  being  recovered  after  condensing  the  sodium- 
for  this  purpose,  the  process  being  practically  continuous 
without  formation  of  carbonate  or  other  salt  of  soda,  which 
na,    detrimental    to    the  process,  and   admitting  of  almost 
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«otire  reduction  ol  oauatic  soda      I  also  introduced  ir..n  in 
a  finely-divided  molten  state  with  g 1  results. 

l>r.  dirt  Netto  heats  carbon  and  introduce- cai.-i 
in   molten   state,  so  thai  ii  drops  on   the  heated  oarbon, 
sodium  and  gases  passing  into  condensers,  and  carbonate 
prodoeed  being  automatically  withdrawn  from  lower  pirt  oi 
retort  and  reconverted. 

The  Cnnniogham  pro consisted  in  introducing  into 

molten  caustic  soda  al  or  Dear  the  1hiii.hu  of  the  reducing 
retort  finely-divided  oarbon  in  a  heated  state,  which  ps 
up  through  the  mass,  decomposing  it. 

The  principal  electrolytic  processes  det  tose  of 

Ludwig Grabau  and  II.  Y.  Castner.  Graban  electrolyses 
molten  sodium  chloride,  chlorine  being  eliminated  at  the 
anode,  ami  sodium  nl  the  cathode,  which  is  allowed  to  d 
Castner  electrolyses  molten  caustic  soda  at  a  low  tempera- 
tore,  skimming  the  sodium  off  the  surface  of  the  bath. 
It  i«  <tated  that  sodium  can  be  produced  by  this  process  for 
15  cents  per  pound.  Prof.  Rogers,  of  MiUvauk. 
producing  alloys  of  sodium  and  lead  by  using  molten  lead 
uhodeaud  finally  distilling  off  the  sodium. 

Great  difficulty  is  experienced  in  employment  of  alkali 
chlorides  on  account  of  their  extreme  volatility  at  the 
temperatare employed, as  thej  distill  off  "itli  the  sodium 
contaminate  it.  The  disintegration  of  electrodes  and 
corrosive  action  on  apparatus  is  also  a  had  feature,  as  well 
as  the  cost  >f  electricity  required  to  perform  reduction.  In 
the  employment  of  caustic  alkali,  as  in  Chstner's  pro 
considerable  alkali  carbonate  must  necessarily  be  produced 
by  action  of  the  carbon  auode. 

.-1  luminium  Fluoride. 

Aluminium  fluoride  is  found  in  nature  combined  with 
sodium  in  the  form  of  cryolite.  This  compound  has  heen 
produced  artificially  by  mixing  solutions  of  aluminium 
sulphate  and  sodium  fluoride,  when  artificial  cryolite  pre- 
cipitates in  gellatinous  form,  which  is  separated  by  nitration 
or  decantation  and  dried.  When  this  cryolite  is  reduced 
b\  metallic  sodium,  producing  aluminium,  the  sodium 
fluoride  is  dissolved  and  used  over  to  produce  more  cryolite. 
Aluminium  sulphate  has  al-o  heen  introduced  directly  into 
molten  alkali  fluoride,  the  alkali  sulphate  produced  being 
ved  out.  This  process  for  producing  aluminium 
fluoride  was  invented  by  Ludwig  Grabau,  of  Hanover. 
whose  process  for  reduction  will  be  cited  hereafter. 

A  luminium  Chloride. 

Aluminium  chloride  is  generally  produced  by  mixing 
aluminium  oxide  with  fine  carbon,  working  up  into  a  di 
with  oil,  pressing  into  porous  bricks,  which  are  then  dried 
and  placed  in  retorts.  When  heated  to  redness,  dry 
chlorine  gas  is  introduced  and  passed  through  the  mass. 
This,  in  the  presence  of  carbon  which  absorbs  the  oxvgen 
from  the  aluminium  oxide,  combines  with  the  aluminium, 
prod  icing  aluminium  chloride  which  sublimes.  Sodium 
chloride  is  often  mixed  with  the  carbon  and  alumina,  in 
order  to  produce  a  double  chloride,  which  13  more  per- 
manent in  air  and  much  more  easily  handled.  Aluminium 
chloride  can  be  produced  by  passing  carbon  bisulphide  and 
hydrochloric  acid  gas  alternately  over  heated  aluminium 
oxide.  Cauiille  A.  Faure,  of  storage  battery  fame,  inve 
a  process  in  1S8S,  which  consists  in  heating  aluminium 
oxide  to  redness  and  passing  vapour  of  petroleum  carrying 
chlorine  over  and  through  it. 

Reduction  oj  Chlorides  and  Fluorides. 

We  will  consider  the  reduction  of  these  two  compounds 
under  one  head,  as  the  processes  of  reduction  are  analogous 
to  a  large  extent.  There  have  been  processes  devised 
whereby  aluminium  chloride  was  reduced  by  heating  it,  and 
passing  metallic  sodium  vapour  over  it.  and,  vice  ve 
heating  sodium  and  pa-sing  vapour  of  aluminium  chloride 
over  it  (Deville),  also  by  bringing  the  two  vapours  together 
in  a  heated  chamber  precipitating  aluminium  in  small 
globules  (Frismuth),  al-o  by  uieiting  doable  fluoride 
aluminium  and  sodium  (cryolite',  and  forcing  an  ingot 
of  solid  metallic  sodium  down  into  it  (Netto),  and  heating 
practically  infusible  aluminium  fluoride  per  se  and  pouring 


upon  it  molten  sodium  (Grabau).    But  in  all  these  pn 
gnat    trouble   I-    experienced    bj    reason   of   the   i 

'ion  which  takes  place  while  reducing  the  aluminium 
and  distributes  it  throughout  the  flux  in  such  a  maim  i 
that    it    is    almost   impossible  to  collect    ii    into  a  ma- 

■  i r it  of  its  lightness.  In  view  of  this  fact,  in  1880 
1  devised  a  process  to  overcome  this  violent  reaction  or 
agitation  of  the  molten  bath.  1  employed  a  carbon-lined 
retort  in  a  vertical  position,  al  the  bottom  of  which  "as 
molten  aluminium,  and  floating  upon  it  the  dux,  carrying 
aluminium  fluoride  or  chloride  to  be  reduced.  Below  the 
surface  of  the  molten  aluminium  at  the  bottom  of  the 
retort.  I  introduced  molten  -odium.  by  gravity  from  a 
reservoir  placed  at  a  high  point,  by  means  of  a  pipe  con- 
nection. I'pon  the  gradual  iutroduction  of  sodium  in  contact 
with  the  aluminium  it  alloyed  with  it,  passing  up  to  the 
surface  of  the  free  aluminium  in  juxtaposition  to  the  flux 
carrying     the     compound    to     be     reduce!,     reducing     the 

aluminium  therefrom  in  contact  with  the  surface  of  the 
molten    mass   of  aluminium,   with   which    it    immediately 

combined    without    agitation,  the    reduced   metal  a-  it  were 
gradually  growing  „p  from  the  bottom. 

The  processes  tor  electrolytic  reduction  hare,  "ith  a  few 
exceptions,  been  based  upon  the  dissociation  of  molten 
aluminium  chlorides  or  fluorides  in  the  presence  of  an 
auode  consisting  of  bauxite  or  aluminium  oxide  mixed  with 
carbon,  the  object  being  that  as  the  chlorine  or  fluorine  is 
liberated  at  the  anode  during  action,  aluminium  chloride  or 
fluoride  will  be  regenerated  by  action  of  said  elements 
upon  the  alumina  and  carbon  anode,  the  product  being 
absorbed  by  the  bath  to  be  afterwards  decomposed  bv 
electrolysis  depositing  aluminium  at  the  cathode,  the 
difference  between  the  processes  being  merely  a  little 
change  in  apparatus  employed  to  bring  about  the  result. 
Grabau  suggests  the  presence  of  some  alkali  salt  in  the 
bath,  to  absorb  the  chlorine  or  fluorine  liberated  during 
electrolysis,  and  Faure  suggests  electrolysing  aluminium 
chloride  and  utilising  the  chlorine  liberated  to  produce 
bleaching  powder. 

Aluminium  Sulphide. 

Aluminium  sulphide  I  consider  as  the  most  important 
compound  of  aluminium  relative  to  economical  reduction, 
as  the  affinity  of  sulphur  for  aluminium  is  comparatively 
slight,  while  the  electronegative  constituent  sulphur  is 
comparatively  inexpensive. 

lYtitjean  (liritish  Patent  of  1857)  describes  a  process  for 
producing  aluminium  sulphide,  which  consists  in  heating 
aluminium  oxide  to  redness  and  passing  vapour  of  carbon 
bisulphide  over  it.  whereby  the  carbon  seized  the  r.xvcen 
of  the  alumina,  and  the  sulphur  combined  with  aluminium, 
producing  aluminium  sulphide.  By  this  process  only  about 
one-third  of  the  oxide  was  converted  into  sulphide,  the 
ii  bcinir  that  aluminium  sulphide,  which  is  partially 
fusible,  coated  the  particles  of  infusible  oxide  and  pre- 
vented further  action.  Aluminium  sulphide  has  been 
successfully  produced  as  aforesaid  by  Fremv,  Reichel, 
Comenge.  Prof,  Joseph  W.  Richards,  of  Lehigh  University, 
and  many  times  by  myself. 

Aluminium  sulphide  produced  in  this  manner  was,  how- 
ever, of  no  practical  commercial  value,  for  the  reason  that 
the  waste  of  aluminium  oxide  was  enormous,  being  about 
66  per  cent.,  while  the  mass  was  practically  infusible  at 
ordinary  temperatures,  and  not  in  condition  for  practical 
reduction.  When  the  sulphide  thus  produced  was  subjected 
to  action  of  reducing  agents,  the  aluminium  was  reduced  in 
small  globules  throughout  the  infusible  mass  in  such  a 
manner  that  it  was  impossible  to  combine  it  into  a 
button. 

Aluminium  oxide  has  been  heated  with  sulphur,  a 
mixture  of  sulphur  and  carbon,  and  sulphydric  acid  gas 
without  producing  aluminium  sulphide.  The  reason  for  the 
reaction  of  carbon  bisulphide,  and  not  the  elements  carbon 
and  sulphur  per  se,  is  that  in  the  formation  of  carbon 
bisulphide  a  great  amount  of  heat  is  absorbed,  which  is 
given  ont  upon  reaction  with  aluminium  oxide,  thus  bringing 
the  reaction  within  bounds  of  reasonable  temperatures. 

Comenge,  of  Faris,  suggests  preparing  aluminium  sul- 
phide  by   placing  aluminium  oxide  at   one  end  of  a  clay 
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retort  nnd  charcoal  at  the  other,  then  heating  and  passing 
in  sulphur  vapour  through  the  charcoal,  the  product  being 
conveyed  orer  tin-  aluminium  oxide  at  the  opposite  end. 

The  process  of  Petitjean  has  also  beeu  assisted  by 
mixin"  the  aluminium  oxide  with  carbon,  as  for  producing 
chloride,  and  then  passing  carbon  bisulphide  vapour  over 
it.  Pre*  sulphur  vapour  will  not  convert  this  mixture  into 
aluminium  sulphide,  as  chlorine  does  into  chloride. 

Realising  the  importance  of  the  practical  production  of 
aluminium  sulphide,  I  took  up  the  matter  some  time  ago, 
and  have  devised  the  following  processes.  In  order  to 
avoid  the  difficulties  experienced  in  Petitjean's  process  in 
reference  to  coating  of  particles  of  alumina  with  fusible 
sulphide,  I  employed  a  molten  bath  of  sulphides  and 
fluorides  of  sodium"  and  potassium,  the  mixture  of  sodium 
and  potassium  salts  melting  at  a  lower  temperature  than 
either  of  the  others  independently.  1  then  introduced  into 
the  molten  mass  aluminium  oxide,  which  dissolved  therein  ; 
then  I  passed  vapour  of  carbon  bisulphide  through  the 
mass,  converting  the  whole  of  the  aluminium  oxide  into 
sulphide.  As  there  were  no  particles  to  coat  with  sulphide 
to  retard  the  reaction,  the  sulphide  thus  produced  was  in 
solution  in  the  molten  bath,  and  in  belter  condition  for 
reduction  than  aluminium  sulphide  per  xe.  I  also  sus- 
pended aluminium  oxide  in  a  molten  bath,  in  which  it  was 
not  soluble,  such  as  chlorides  of  potassium  and  sodium, 
and  subjected  it  to  the  action  of  carbon  bisulphide  vapour, 
whereby  the  insoluble  particles  of  alumina  were  super- 
ficially coated  with  aluminium  sulphide,  which,  being 
soluble  in  the  molten  hath,  was  dissolved  off,  exposing  new 
surfaces  to  action.  1  also  combined  aluminium  oxide  with 
alkalis,  producing  aluminates,  which  I  fused  and  subjected 
to  the  action  of  carbon  bisulphide  vapour,  converting  the 
whole  into  a  double  sulphide  of  aluminium  and  alkali. 

In  carrying  out  these  perfected  processes  it  became  evident 
that  their  commercial  importance  depended  largely  on  the 
cheap  production  of  carbon  bisulphide,  so  I  turned  my 
attention  to  the  production  of  that  compound.  I  found  that 
the  principal  expense  in  producing  carbon  bisulphide  was 
occasioned  by  destruction  of  retorts,  which  being  composed  of 
iron  were  rapidly  destroyed  by  the  sulphur  vapour.  I  then 
experimented  with  a  view  to  employment  of  fireclay  retorts, 
but  found  their  porosity  a  great  disadvantage,  as  the  carbon 
bisulphide  produced  would  pass  through  the  pores,  converting 
the  aluminium  oxide,  silica,  and  other  ingredients  into  corro- 
sn  e  sulphides  of  disintegrating  nature.  In  order  to  overcome 
tliis  I  prepared  my  retorts  in  the  following  manner,  taking  for 
the  basis  of  my  operation  the  absorbing  properties  of  porous 
matter  for  lead  oxide,  suggested  by  the  cupelling  process. 
I  then  coated  the  inside  of  the  clay  retorts  with  lead  oxide, 
and  healed  to  whiteness.  The  lead  oxide  was  absorbed, 
filling  the  pores  of  the  retort.  I  then  coated  again  with  a 
mixture  of  lead  oxide,  powdered  feldspar,  and  quart/., 
burning  as  before,  and  finally  coating  with  lead  oxide  mixed 
with  sodium  silicate,  and  burning  in  again  in  presence  of 
vapour  of  carbon  bisulphide,  which  converted  the  superficial 
coating  of  lead  oxide  into  sulphide,  thus  practically  pre- 
venting further  corrosive  action ;  and,  after  several  continued 
weeks  of  test,  am  satisfied  that  the  retorts  will,  with 
occasional  coating  of  lead  oxide,  last  for  years  without 
replacement,  thereby  materially  cheapening  the  process  of 
production. 

Reduction  of  Aluminium  Sulphide . 

( "omertge  reduced  aluminium  sulphide  by  means  of  iron 
and  copper  filings.  Reichel  claims,  also,  to  have  reduced 
aluminium  in  this  way.  V.  I.autorhnrn  states  the  reduction 
with  iron  i>  brought  about  at  red  heat.  Prof.  Joseph  W. 
Richards,  in  hi-  standard  work  on  aluminium,  states  that 
Dr.  J.  1).  Lisle,  of  Springfield,  Ohio,  has  reduced  aluminium 
sulphide  with  zinc.  Prof.  Riebards  also  state-  that  he  has 
himself  reduced  aluminium  sulphide  with  tin  and  iron  filings. 
This  reduction  was  performed  n  ith  sulphide  produced  by  the 
Petitjean  process,  and  contained  only  about  33  per  cent,  of 
aluminium  Bulphide,  the  balance  being  unconverted  alumina, 
which  rendered  the  sulphide  hard  to  [each  with  reducing 
agents. 

By  employing  the  solution  of  aluminium  6nlphide  in 
molten  fluxes,  as  produced  by  my  process,  I  have  been  able 


to  reduce  practically  all  the  sulphide  by  action  of  iron. 
This  iron  I  employ  in  a  highly  heated  molten  condition, 
thereby  introducing  considerable  heat  directly  in  the  mass, 
and  is  introduced  into  the  molten  bath  containing  the 
aluminium  sulphide  in  small  shot  formation,  produced  by 
passing  the  molten  iron  through  a  fireclay  sieve.  The  retort 
being  about  10  ft.  deep,  allows  all  the  irou  to  become 
sulphurised  before  reaching  the  bottom,  thus  liberating 
aluminium.  The  iron  sulphide  produced  accumulates  in  a 
molten  condition  at  the  bottom  of  the  retort,  from  whence 
it  is  first  withdrawn,  then  the  aluminium,  and  finally  the 
flux,  which  is  employed  to  dissolve  more  aluminium  oxide, 
to  be  converted  as  before  into  sulphide  by  action  of  carbon 
bisulphide  vapour. 

The  reduction  of  aluminium  sulphide  by  electrolysis  is 
performed  with  less  expense  than  any  other  aluminium 
compound,  it  only  consuming  one-half  the  electric  energy 
required  for  electrolysis  of  the  oxide.  The  processes  devised 
and  in  operation  at  the  present  time  are  those  of  Bucherer, 
who  produces  his  sulphide  by  mixing  aluminium  oxide  with 
an  alkali  polysulphide  and  carbon,  heating  it  to  a  high 
temperature  and  then  subjecting  to  electrolysis.  This 
process  for  producing  aluminium  sulphide  was  evidently 
invented  by  Petitjean,  and  a  subject  of  his  British  Patent  of 
1857.  Next  we  have  the  Jaennigen  process  (German 
Patent  of  1895),  which  consists  in  introducing  a  powdered 
mixture  of  aluminium  oxide  r.nd  sodium  carbonate  into 
a  heated  chamber  containing  an  atmosphere  of  carbon 
bisulphide  vapour.  As  this  mixture  is  gradually  sifted  into 
this  atmosphere  of  carbon  bisulphide  at  intervals,  it  is 
claimed  to  be  transformed  into  a  double  sulphide  of 
aluminium  and  sodium  before  reaching  the  bottom,  at 
which  point  is  situated  a  crucible  or  melling  pot,  in  which 
the  material  accumulates  and  is  fused  by  heat  of  an  electric 
arc  and  finally  electrolysed,  aluminium  separating  at  the 
cathode  and  sulphur  at  the  carbon  anode.  The  sulphur 
combines  with  the  carbon  of  the  anode,  producing  carbon 
bisulphide,  which  is  distilled  and  used  over. 

The  Aluminium  Industrie  Actieu-Gesellschaft,  of  Ncu- 
haiisen,  also  patent  in  Germany,  under  the  same  date,  a 
process,  in  which  they  reduce  aluminium  sulphide  at  a 
temperature  below  that  required  to  produce  carbon  bisulphide 
at  the  anode,  aud  free  sulphur  distills  which  is  used  over 
again. 

Discussion-. 

Prof.  Chandler  asked  whether  the  process  which  had 
been  described  had  gone  beyond  the  experimental  stage, 
and  was  in  present  operation. 

Mr.  Blackmore  said  it  would  be  in  about  one  week. 
The  furnaces  were  all  completed.  It  had  been  done  on  a 
small  scale,  and  proved  that  it  could  be  carried  out  on  a 
large  scale.  Th-  making  of  the  sulphide  of  aluminium  was 
carried  on  to  quite  a  large  extent — probably  about  a  ton 
and  a  half  to  two  tons  of  material  in  the  retort. 

Prof.  Chanoi.er  presumed  that  the  supposition  was  that 
this  would  be  a  more  economical  process  than  those  pro- 
cesses which  were  now  employed. 

Mr.  Blackmore  said  it  would  be,  because  from  the 
sulphide  of  iron  produced  they  could  recover  the  sulphur; 
but  it  would  be,  even  if  they  threw  away  sulphide  of  iron. 
It  would  not  cost  over  C  cents  a  pound  to  produce  aluminium 
sulphide. 

Prof.  L'iiamh  er  said  he  had  witnessed  the  Castner  pro- 
cess of  making  sodium  at  Birmingham,  aud  without  going 
into  details  as  to  cost,  it  was  certain  that  the  process 
was  a  successful  chemical  operation.  The  works  were  in 
full  operation.  I  here  were  long  rows  of  iron  pots  containing 
the  melted  sodium  hydroxide,  the  melting  being  done  by 
the  resistence  to  the  current.  About  three  times  an  hour 
workmen  came  with  a  kettle  and  ladle,  opened  the  lid  of 
the  sodium  pot,  and  ladled  out  metallic  sodium  The  yield 
of  those  works  a  the  time  he  visited  them  was  a  ton  of 
sodium  a  day,  whi  rh  was  sold  for  about  2Uo/.  This  pro- 
cess had  been  inti  duced  in  two  or  three  places  in  Germany, 
and  works  were  i  ow  being  erected  at  Niagara  Falls  to  put 
it  into  practice  there. 
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\\  li  it  ii  ooal  to  make  the  •odium,  M r.  Castner  whs  not 
willing  to  tell,  nor  was  much  sodium  being  sold,  as  Mr. 
Caatoei  bad  devices  to  use  it,  and  was  really  hi-  own 
ouatomei  for  it.  A  considerable  portion  was  converted  into 
peroxide  of  sodium,  and  sold  in  that  form.  At  the  presi  nl 
time  ■  considerable  portion  was  employe  I  for  tbi  manufac- 
ture of  cyanide  of  sodium  and  potassium,  for  gold  extra 
rhe  advantage  ofmakingoyanideof  sodium  aud  potassium  in 
this  waj  aiose  from  the  fact  thai  when  the  yellow  prussiatc 
of  potassium  was  heated  with  sodium,  neither  oxygen  not 
alkaline  carbonates  were  introduced,  and  the  product  was 
an  almost  chemically  purr  mixture  <>t'  cyanide  of  sodium 
and  cyanide  of  potassium,  and  which  actually  tested,  on  the 
cyanide  of  potassium  basis,  over  100  per  cent. 

II-  had  also  witnessed  the  aluminium  process  as  con- 
ducted ;it  (Niagara  Falls,  and  formerly  con  [Ccn- 
sington,  near  Pittsburg,  and  that,  t  10,  seemed  to  be  as 
simple  and  beautiful  an  electro- chemical  process  as  could 
possibly  be  carried  out.  There  were  iron  vessels  there 
some  6  ft.  bj  S  ft.  broad  anil  2  ft.  deep,  lined  with  carbon. 
These  vessels  constituted  the  cathode.  There  were 
■'to  anodes  of  very  compact  carbon  hanging  from  copper 
rods,  in  three  rows  of  about  10,  about  three  inches  in  dia- 
metcr.  The  cryolite  bath  hail  previously  been  fused  in 
another  pot,  and  the  impurities  electrolysed  out,  so  that  the 
cryolite  that  was  actually  employed  as  the  bath  for  forming 
the  aluminium  contained  no  silicon  and  no  metal  which 
would  contaminate  the  aluminium.  The  pure  alumina  was 
fed  into  this  pure  cryolite  bath,  and  the  electrolysis  pro- 
ceeded regularly.  Whenever  there  was  a  short  supply  of 
alumina,  the  resistance  of  the  bath  increased,  and  an  indi- 
cator  showed  at  once  that  the  alumina  had  been  consumed, 
and  workmen  simply  shovelled  in  some  more,  the  process 
-isting  chiefly  in  shovelling  in  alumina  and  ladleing  out 
aluminium,  day  in  and  day  out. 

As  to  the  expense,  that  was  something  he  had  never  had 
an  opportunity  to  investigate,  and  whether  these  now 
processes  would  result  in  a  large  economy  in  the  cost  of 
production  remained  to  he  seen.  lie  presumed  Mr.  Black- 
more  had  figures,  gained  by  experience,  which  satisfied  him 
the  result. 

Dr.  G.  A.  Psochazka  lintel  that  Mr.  Blackmore  spoke 
ahout  aluminium  suboxide  as  being  the  mother-substance  of 
ultramarine.  Without  wishing  to  raise  the  question  of  the 
constitution  of  ultramarine  at  the  moment,  he  took  issue 
on  that  point.  Aluminium  suboxide  was  not  the  mother- 
substance  of  ultramarine. 

Dr.  H.  Exdemans  had  written  some  years  ago  regarding 
the  constitution  of  ultramarine.  He  had  shown  thai  it  was 
a  substance  containing  more  atoms  of  non-metallic  elements 
than  metallic  elements.  If  they  considered  iu  the  formula 
of  ultramarine  the  aluminium  combined  with  this  excess 
of  non-metallic  substances,  th.-\  found  \\J  \,  as  a  residue  in 
the  combination.  There  were  really  more  non-metallic 
elements  with  aluminium  in  combination  than  there  ought 
to  he  if  it  were  a  substance  of  the  composition  of  alumina  ; 
hence  there  would  not  be  a  suboxide  of  aluminium.  It 
must  be  a  substance  corresponding  to  even  a  higher  oxide 
than  alumina. 

Mr.  H.  S.  Blai  kmore  mentioned  that  oxide  of  alumiuium 
was  very  porous,  so  that  this  material  would  be,  and  any 
other  material,  such  as  sulphur,  would  be  very  apt  to  be 
absorbed  in  the  material ;  so  they  could  not  tell  whether 
it  was  actually  combined  or  not,  except  by  very  careful 
investigation. 

Dr.  Knukmanx  said  he  bad  carefully  invest  gated  ultra- 
marine, which  consisted  of  even-coloured  globules  of 
ultramarine,  under  the  microscope.  It  looked  like  a  glass. 
It  did  not  give  a  very  good  colour,  but  at  the  same  time 
it  was  bine  throughout,  and  gave  a  blue  powder  on  being 
pulverised,  but  it  was  not  quite  as  good  as  the  ordinary 
ultramarine.  It  had  been  exposed  to  too  high  heat,  in  his 
opinion.  It  was  (rem  the  examination  of  this  dense  Sam] 
that  he  conceived  the  idea  that  ultramarine  must  be  looked 
upon  as  a  derivative  of  Al(\. 


ALCOHOL     DEUIVED     1  BOM     GB  UN',    IN     I  n: 
MAM  1  ai   l  l  UK    OE   COAL-TAB    Dl  1  9 

nv    GBOBGE    v.    l  Km  IIA/K  \. 

Mwvof  yon  are  without  doubl  familiar  with  the  require- 
ments of  tin-  coal-tar  dye  industry  with  regard  to  grain 
alcohol. 

Grain  alcohol,  as  need  in  the  industry  with  which  I  am 
connected,  fulfils  three  distinct  functions  :  — 

I.  Alcohol  i-  used  as  a  solvent  pure  and  simple,  for  the 
extraction  and  purification  of  raw  materials  employed  by 
us.  and  some  of  our  finished  colours. 

Our  firm,  the  Heller  and  Merz  Co.,  pro 
extreme  purity  bj  crystallisation  from  alcohol.     The  alcohol 
be  recovered  pretty  completely,  and  generally  the  same 

degn i'  puritj    as  originally   employed.     The   reoovi 

product  may  he  usi-d  in  subsequent  operations. 

1 1  Alcohol  is  used  as  a  vehicle  or  solvent,  in  which  two 
or  more  chemicals  are  allowed  to  act  upon  each  other  for 
tiie  production  of  an  entirely  new  body.  The  alcohol  does 
m  t  enter  into  chemical  combination,  hut  very  often  a 
portion  of  it  is  destroyed  by  the  secondary  action  of  Ih 
chemicals.  The  balance  may  be  recovered  to  he  used  in 
snbsequeul  operations.  We  use  it  largely  in  the  production 
of  coloured  bromine  and  iodine  compounds  (bromofluoree 
.  rose  bengale).  The  recovered  alcohol  is  not  as  pun- 
as the  original,  while  the  unavoidable  lo-s  in  tin-  class  is 
th  m  in  the  first. 

III.  Ale  hid  enters  into  chemical  combination  with  the 
compounds  produced.  It  cannot  be  recovered  at  all,  as 
in    I.  and  II.     The   ethyl   group    of    the    alcohol  forms    an 

inseparabl mstituent,  and  could  not  be  isolated  in  the 

form  of  alcohol,  without  destruction  of  the  entire  com- 
pound. 

The  consumer  demands  of  the  dyestuff  manufacturer  as 
full  and  varied  a  line  of  shades  of  colours  as  passible.  The 
introduction  of  the  ethyl  group,  either  by  itself  or  in  place 
of  the  methyl  group,  produces  new  and  striking  results. 
Tlii-  manufacturer  employs  grain  alcohol  to  get  his  valuable 
ethyl  group,  not  ou  account  of  any  personal  preference  for 
grain  alcohol,  but  because  he  must  use  it.  He  has  no 
choice. 

Colour-  with  the  ethyl  group  are  produced  industrially 
in  two  ways:  — 

A.  Ethyl  derivatives  of  coal  tar  are  prepared  that  are 
not  dyes.  Th.se  are  converted  into  dyes  by  more  or  less 
complex  methods. 

Ii.  A  dyestuff  of  a  certain  shade  is  converted  into  a 
dyestuff  of  another  shade  by  ethvlatiou. 

The  following  ethyl  derivatives  of  coal-tar,  not  dyes,  are 
at  the  present  time  hugely  employed  in  the  manufacture  of 
coal-tar  dyes  : — Diethylaniline,  Ethyl-methylaniline,  Ethyl- 
o  -  toluidine,  Ethyl  -  benzylaniline,  Diethylmetamidophenol, 
I.thox\ benzidine,  and  Quinaldine.  The  last  is  included 
because  aldehyde  is  used  in  its  production. 

Dyes  derived  from  these  Haw  Materials. 
1.  Diaiuidntriphenyl  methane  derivatives  : — 

Emerald    Green. — Salts  :     Terra  -  ethyldiamidotri- 

phenylcarhinol. 
Patent  Blue  V. — Salts  of  rn-oxytetra-ethyldianiido- 

triphenylearbinoldisulpbo  acid. 
Guii"  i    Green. —  Salts   of     diethyldihenzyldiamido- 

triphenylcarbinoldisulpho  acid. 
Acid  Green-Yellow. — Salts  of  the  trisulpho  acid. 
Patent    Blm    A.  —  Salts   of  m-oxydiethyldibenzyr- 

diatuidotriphenylcarl  incldisulpho  acid. 
Acid    Blue  0    G.  —  Salt!   of   m-oxydiethyldiamido- 

phenylditolylcarbiiieldisiiliiho  acid. 
■2.   Trtamidotriphenylmethane  d<  rivatives .- — 

Ethyl  Violet  :   Hexa-ethylpararosaniline.    Fast  Acid 

Violet    10  I',.      Alpin.     Blue.     Acid    Violet    6  B. 

Acid   Violet    6    E.     Alkali    Violet.       Acid    Violet 

6    li    X.      Acid    Violet    7    B    (S.    Schultz-Julius 

tables,  III.  ed.,  314— i  - 
Diplunylnaphthijl  dues: — 
Victoria  Blue  li.     Xight  Blue   (Schultz-Jnlius,  III. 

ed.,  335—336). 
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4.  Fvroniiie  B  (Schultz-Julius,  341). 

5.  Bhodamine  S  G  G  B  (ibid.  344—846). 

6.  Thionine  Blue  G.  Oestr.  New  Methylene  Blue  N 
(ibid.  1 4 -J  -445). 

7.  Qainoline  Yellow. 

.  derivatives  of  ethoxybenzidine,  known  as  :  — 
Diamine  Blue  B.  Diamine  Black  E.  Diamine  Black  P  0. 
Diamine  Blue  3  R.     Diamine  Bed  N  0  (ibid.  225—229). 

Dyes  derivedfimn  others  by  Ethylation. 
Chrysophenine  (ibid.  251),   Diamine  Scarlet  3  B  (ibid. 
184),  Diamine  Yellow  N    (ibid.   230),  Congo   Orange   R 
(ibui.  215),  Rhodamine    6  G  (ibid.   344),  Anisoline  (iout. 

347),  Spirit  Essence  (t"6M.  336). 

The  so-called  Wilson  Tariff  Actof  1894,  while  increasing  the 
internal  revenue  tax  on  alcohol  from  grain  from  90  cents,  to 
1  •  10  dols  per  proof  gallon,  allowed  a  rebate  on  grain  alcohol 
used  for  industrial  purposes  under  regulations  to  be  formu- 
lated by  the  Treasury  Department.  These  regulations  were 
never  formulated,  the  tax  was  not  refunded,  and  the  w-hole 
matter  is  now  in  litigation.  In  June  1896,  Congress  repealed 
the  rebate  section  of  the  tariff  law,  and  referred  the  entire 
question  to  a  Joint  Committee  of  the  two  Houses,  made  up 
of  members  of  the  Ways  and  Means  Committee  of  the 
House,  and  the  Finance  Committee  of  the  Senate,  under  the 
chairmanship  of  the  Hon.  Orville  P.  Piatt,  of  Connecticut, 
who  has  taken  a  great  interest  in  the  matter.  This  Com- 
mittee has  been  investigating  the  matter  thoroughly.  A 
special  delegate  was  sent  abroad  to  examine  the  question  in 
different  countries  of  Europe.  Hearings  of  great  interest 
were  given  in  New  York  and  Washington,  and  it  is  to  be 
hoped  that  the  long-desired  relief  will  at  last  be  given  to 
those  interested. 

Tin?  Effect  of  the   Tax  upon  the  Coal-tar  Dye  Industry. 

Ethyl  colours  cannot  be  manufactured  with  taxed  alcohol 
in  competition  with  foreign  manufacturers  who  get  their 
alcohol  free  of  tax.  Our  main  competitors — the  manufac- 
turers of  Germany — have  tax-free  alcohol,  and  are  treated 
very  liberally  by  their  Government  in  that  respect. 

One  example— the  important  raw  material  diethylaniliue, 
and  the  valuable  green  colouring  matter,  "  Emerald  Green," 
derived  from  it — will  be  sufficient : — 

Value  of  100  per  cent.  Alcohol  : 

Dols.  cts. 

1  gall,  or  6|  lb.    Tax  paid 2    48 

lib 0    37 

Taxonlgall 2    20 

Tax  on  1  11) 0    33 

Diethylaniline. — 1  lb.  requires  in  its  production  not  less 
than  |  lb.  of  100  per  cent,  grain  alcohol,  rather  more. 

Alcohol  value  in  1  lb.  diethylaniline  : 

Cents. 

Tax  paid 18-5 

Free  of  tax 2'0 

Difference 16"S 

The  German  product,  diethylaniline,  made  with  tax-free 
alcohol,  is  worth  then  less  than  SO  cents  per  lb. 

Emerald  Green  derived  from  diethylaniline  sells  for  about 
50  dols.  p'-r  lb.  for  the  imported  article,  duty  paid.  It 
contains  ethyl  groups,  corresponding  to  somewhat  less  than 
40  per  cent.  of  grain-alcohol,  or  14"-  dols.  per  lb.  of  colour 
in  tax-paid  alcohol,  or  more  than  •:'•">  per  cent,  of  the  selling 
price  of  the  colour,  duty  added. 

ihol,  free  of  tax,  per  lb.  of  colour,  1  '6  • . 

The  tax  in  this  class  of  colours  is  prohibitive.  It  is 
impossible  for  us  to  manufacture  them  in  competition  with 
the  foreign  article.  It  also  aets  as  a  very  serious  bar  to 
the  consideration  of  ethyl  alcohol  in  the  inventive  develop- 
ment of  this  important  and  highly  scientific  industry  in  this 
country. 

Where  alcohol  can  be  recovered  in  part,  the  tax  hampers 
very  seriously.  The  cost  of  the  alcohol  used  in  our  manu- 
facture amount"  to  abonl  10  per  cent,  of  the  value  of  the 
im  (alcohol  tax  paid);  with  alcohol  free,  this  would 
amount  to  a  little  more  than  1  per  cent.,  a  wt\  -,  rious 
difference  in  the  close  competitive  markets  of  recent  years. 


Discussion. 

Prof.  Chandler  asked  whether  the  author  felt  hopeful 
of  obtaining  some  relief  ? 

Dr.  Prochazka  said  that  the  Select  Committee  appeared 
4o  be  very  favourably  disposed  towards  those  industries 
which  required  grain  alcohol.  Of  course,  they  had  strong 
opposition  to  meet  from  the  manufacturers  of  wood  alcohol, 
varnishes,  and  turpentine.  In  that  way  the  opposition  was 
somewhat  concentrated,  but  he  thought  relief  would  have  to 
come.  As  the  meeting  would  see,  it  was  impossible  to 
tackle  those  products.  He  had  brought  the  matter  before 
them  to  awaken  some  additional  interest  in  the  matter. 

Prof.  Chandler  asked  if  it  was  proposed  to  denature 
alcohol  ? 

Dr.  Pkcciiazka  said  that  the  Committee  spoke  principally 
of  methylation,  which  would  hardly  answer  their  purpose, 
because  they  wanted  pure  alcohol,  if  they  could  get  it. 
For  instance,  if  they  took  methylated  alcohol  when  they 
wanted  to  ethylate,  they  might  have  very  interesting  results. 
When  trying  to  make  diethylaniline  with  methylated  spirits, 
the  results  might  be  of  an  unexpected  nature. 

Mr.  Henry  Clementsox  said  that  the  Western  farmer 
found  himself  burning  his  corn,  when  the  distiller,  if  he 
had  an  outlet  for  his  alcohol,  which  he  would  have  if  they 
had  alcohol  free  of  tax,  would  take  the  farmer's  corn  at  a 
good  price.  The  farmer  considered  it  a  very  serious  question. 
In  the  United  States  they  had  128,000  bushels  distilling 
capacity  per  day,  and  under  the  present  conditions  the  dis- 
tillers could  use  about  40,000  bushels  capacity  only.  By 
the  statistics  that  the  Congressional  Committee  got  while 
they  were  abroad,  they  found  under  the  fre8  alcohol  laws 
of  Germany  that  the  industry  increased  there  in  seven 
years  something  like  1,000  per  cent.  If  they  could  get 
half  that,  the  distilling  capacity  of  the  country  would  be 
utilised,  and,  instead  of  the  farmer  of  the  West  burn- 
ing his  corn,  the  chemists  of  the  country  could  develop 
their  chemical  factories,  and  the  makers  of  dyestuffs  could 
make  dyes  at  home.  Speaking  as  a  manufacturer  of  alcohol, 
he  thought  that  the  regulations,  instead  of  encouraging  the 
industry  in  every  way  they  possibly  could,  did  everything 
to  binder  the  industry  and  its  development  from  a  scientific 
standpoint.  They  were  confined  in  their  hours  of  fermen- 
tation, and  the  manner  in  which  they  might  manipulate  it 
and  also  put  to  the  expense  of  very  heavy  bonds  in  order 
to  do  the  business.  In  fact  the  regulations  were  such,  and 
the  bonds  required  were  of  such  an  enormous  amount,  that 
it  was  only  by  combination  that  the  industry  could  be  carried 
on.  The  Government  were  promoting  a  trust  in  alcohol. 
He  thought  from  what  he  learned  in  Washington,  that  the 
present  Congress  would  certainly  give  them  a  modified  form  ; 
that  is,  certain  industries  would  be  allowed  to  have  alcohol 
free  of  tax,  under  certain  restrictions.  The  concensus  of 
opinion  there,  among  those  who  had  it  in  charge,  was 
that  the  Government  and  the  people  at  large  were  not  used 
to  the  idea  as  yet;  that  it  would  have  to  be  brought  about 
gradually.  For  instance,  probably  the  varnish  industry 
would  get  free  alcohol ;  perhaps  they  would  select  the  coal- 
tar  dyes  as  one  industry,  and  possibly  some  other  indus- 
tries; and  as  time  went  on,  and  they  found  that  those 
industries  are  very  largely  increased  and  benefit  derived 
therefrom,  they  would  extend  it  to  others. 

Mr.  M.  Tocn  thought  the  Chemical  Societies  of  the 
United  States,  namely,  this  Society  and  the  American 
Society,  had  not  taken  any  steps  towards  investigating  the 
free  alcohol  question.  The  matter  was  ripe  and  something 
ought  to  be  done  in  connection  with  it.  The  manufacturers 
of  varnishes  and  colours  throughout  the  United  States  had 
endeavoured  to  obtain  free  grain  alcohol  for  use  in  the 
arts,  and  he  thought  that  a  Society  of  such  standing  as 
theirs  should  send  a  deputation  to  Washington  or  com- 
municate with  those  at  the  head  of  the  Ways  and  Means 
Committee.  Such  a  deputation  would  have  great  weight, 
and  manufacturers  and  consumers  of  alcohol  would  stand 
a  1  letter  chance  of  getting  alcohol  free  in  the  arts  and 
sciences  and  manufactures  than  they  would  have  otherwise. 

Prof.  Chandler  reminded  the  meeting  that  there  was  no 
alcohol  tax  before  the  war.  He  had  a  very  vivid  recollec- 
tion of  how  he   was  affected   by   the  tax.     He  was  in   the. 
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babit  of  using  alcohol   in  his  laboratory   in   Union  Col 
for  burning  in  lamps,  as  tin ■  v  bad  oo  gas.     He  formerly 
paid  16  dolt,  a  barrel  for  DJ  per  oent.  alcohol.    Then  it"' 
Internal  Revenue  Lan  a  it  passed  in  order  to  raise  i: 
to  Barry  on  the  war.  and  the  next  barrel  be  b 
,u>;  oost  went  up  from  16  dols,  to  over  ^i«i 

dob.  The  t.i\  was  then  at  the  rate  of  i  dols.  a  gallon  for 
pure  aleohoL  That  was  a  »ar  mi-  in,  bul  ii  had  been  in 
force  so  long  that  the  generation  of  people  who  were  living 
when  it  was  adopted  bad  passed  away.  There  were  only 
u  few  left,  and  ■  o-daj  had  always  been  accustomed 

to  this  Internal  Revenue  tax  and  accepted  it  as  the  proper 
thing.  That  was  the  reason  the  inertia  was  -o  hard  to  over- 
come :  and  possibly  the  tempera]  as  were  in  favour 
of  it  ami  threw  the  weight  of  their  influence  against  the 
removal  of  the  tax. 
With  regard  to  the  methylating  of  spirits,  some  years 
the  Traasury Department,  with  a   view   to  initiating 

legislation  upon  this  subject,  applied  to  the  National 
Academy  of  Sciences  for  information  as  to  methylating 
alcohol  :  ami  as  to  the  result.  Prof.  Marsh  appointed  a  com- 
mittee of  the  National  Academy  "I  S  encet  n  th  Prof. 
Hemsen  and  himself  a-  members,  to  ascertain  whether  it 
would  be  easy  to  remove  the  methyl  alcohol,  together  with 
such  bodies  a-  asnattyacoompany  it.  in  case  methylated  spirits 
were  allowed  to  come  into  free  use.  The  Committee  found 
that  there  was  no  difficult}  whatever  in  removing  every  trace 
of  the  methyl  alcohol  and  all  the  substances  that  accompanied 
it,  and  that  without  difficulty  an  entirely  satisfactory  alcohol 
could  be  made  by  the  modern  methods  of  distillation,  with 
the  aid  of  alkalis.  The  Treasury  Department  seemed  to 
think  this  raised  a  -erions  obstacle  in  the  way  of  permitting 
the  sale  of  methylated  spirits,  and  the  matter  was  dropped 
at  that  time.  They  were  adding  in  Europe,  in  addition  to 
methyl  alcohol,  pyridine,  and  he  understood  that  there  was 
now  an  establishment  in  San  Francisco  engaged  in  manufac- 
turing pyridine  from  California  petroleum,  to  be  used  iu 
denaturing  alcohol  in  Eur  ; 

Mr.  Cikmknt-.i\  said  that  that  point  was  brought  up  in 
the  Senatorial  Committee.  He  himself  stated  his  opinion 
before  that  committee  that  people  who  wanted  to  defraud 
the  Government  would  not  be  found  among  the  educated 
v  among  chemists.  The  man  ivlm  started 
to    defraud    the   Government    certainly    would    not    buy 


methylated  -pirits  for  the  saki  ..i  obtaining  alcohol.     When 
in  eould  ten   .i  bushel  of  corn  tor  go  cents,  and  gel 
proof  spirits  from  it.  he   would  hardly   pay, 
.'io  ecui-  foi  a  gallon  of  alcohol,      it 
i  M-  riment.     He  would  require  very  elaborate  apparatus  to 
do  that,  and  a-  a  general  rule  illicit  distiller-  employed  very 
ip  apparatus,  so  that  should  they  gel  caught  they  did 
nol  I"-,   much.     He  did  not  think  the  Government  took  the 
right  ground  in  regard   to   that  point.     Furthermore,   there 
had    been     -nine    e>.pjriin.ni-    tried    in   CI 
establishment   In   Newark,  and  therewith  very    elaborate 
apparatu-,  they  did  not  succeed  in   de-methylating  spirits, 
flie  experiment  showed  that  utter  very  careful  distillation 
on  a  large  scale  with    100  galls.,  over  .'.   per  cent,  of  the 
methylated  -pun-  remained  in   the  distillate,  which  would 
make  it  unfit  for  chemical  or  drinking  purposes 

Pi  "i.  i  ii  oi'i  i  n  explained  that  their  t  iommittee  took  the 
ground  that  it  was  just  as  easy  For  the  Government  to  pre- 
vent   purification  of  methylated  alcohol  us  it  was  now  to 
nt  surreptitious  distillation.     Therefore  that  was  no 
argument  against  methylated  spirits, 


SEWAG1     PEECIPITATK  IN 
WOECESTEE,   MASS. 


Al- 


ls considering  the  possibilities  of  any  method  of  sewage 
treatment  it  i-  quite  necessary  to  consider  the  average 
result- of  work  performed  on  a  practical  scale,  under  ordi- 
nary conditions  and  extending  over  a  considerable  length  of 
time.  It  will  be  found  that  deduction-  have  frequently  to 
be  made  from  the  results  of  laboratory  experiments,  "and 
that  these  deductions  often  seriously  reduce  the  estimate 
of  the  qualitative  and  quantitative  efficiency  of  the  process. 
Iu  this  connection  it  may  be  of  interest  to  examine  the 
record  of  efficiency  of  the  treatment  of  the  sewage  at  the 
purification  works  at  Worcester.  Mass.,  where  about 
16,000,000  galls,  are  treated  daily  by  precipitation.  It 
must  be  remembered,  however,  that  the  -ewage  there  dealt 
with  is  very  dilute,  averaging  throughout  the  past  year  only 
about  0-500  part  albuminoid  ammonia  per*  100,000,  and 
that  storm  water  is  treated,  which  at  times  seriously  inter- 
feres with  the  treatment,  and  to  such  an  extent  that  its 
efficiency  is  considerably  reduced. 


Tw.I.l     SHOWING    rut    RES1  its    OF   TllEATMKNT    or    SEWAGE     \i    WOBCESTEK,    Mass. 
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This  table  is  made  up  from  the  results  of  daily  analyses 
of  sewage  and  effluent.  24  portions  of  effluent  taken 
hourly  and  4J  portions  of  sewage  taken  half-hourly  comprise 
the  samples  for  daily  analysis.  This  table  is  arranged  so 
that  a  eomparisou  can  be  made  between  the  results  of 
treatment  during  the  wet  and  dry  portions  of  the  year  and 
the  average  for  the  entire  year.  Many  conditions  beyond 
the  control  of  the  city  affect  the  result,  so  that  it  is  some- 
.vhat  difficult  to  draw  conclusions  from  the  figures  for  each 
year,  but  a  satisfactory  comparison  maybe  made  between 
the  averages.  It  will  be  noticed  that  the  sewage  is  much 
stronger  iu  the  dry  season  than  in  the  wet  season,  and  that 
this  difference  has  a  marked  effect  upon  the  efficiency  of 
the  treatment.  In  the  wet  season  the  per  cent,  organic 
matter  removed  varied  from  46-G3  iu  1S94  to  52-00  in 
1S96,  averaging  49  44  per  ceut.  In  the  dry  season  the 
variation  was  less,  being  about  3  per  cent.,  or  from  52 -93 


per  cent,  iu  1895  to  56  ■  10  per  cent,  in  1896,  and  averaging 
for  the  three  years  54-27  per  cent. 

The  suspended  organic  mutter  appears  to  be  subject  to 
the  same  variation.  In  the  wet  season  of  1894  but  83-26 
per  cent,  was  removed,  while  in  the  corresponding  season 
of  1896  it  reached  91-45  per  cent.  In  the  dry  season  the 
variation  was  from  90-75  per  cent,  to  94-36  per  ceut.,  1894 
beiug  the  highest. 

It  can  be  readily  seen  that  conclusions  from  the  success 
of  a  laboratory  treatment  of  a  sample  of  this  sewage  taken 
during  either  the  dry  or  the  wet  season  could  not  be  applied 
exactly  to  the  results  of  treatment  upon  a  Urge  scale  aud 
extending  over  a  considerable  length  of  time."  There  are 
other  conditions  bearing  upon  this  point,  but  which  cannot 
be  illustrated  by  any  tables  of  figures  ;  for  example,  varia- 
tions in  the  chemicals  coutained  in  the  sewage. 
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In  recent  years  there  has  been  ■  growing  tendency  toward 
the  abandonment  of  chemical  precipitation  a~  a  method  of 
sewage  treatment,  and  a  general  feeling  that  a  universal 
remedy  for  sewage  purification  trouble*  had  been  found  in 
the  methods  of  land  treatment.  This  feeling  has  been 
greatly  strengthened  by  the  admirable  work  done  by  the 
Massachusetts  State  Hoard  of  Health,  under  the  able  direc- 
tion of  Dr.  Thomas  M.  Drown  and  Dr  William T.  Sedgwick. 
In  this  subject,  the  action  of  bacteria  having  been  found  to 
be  a  potent  factor  in  the  processes  of  purification,  as  in  a 
great  many  other  branches  of  science,  the  general  fascina- 
tion for  the  infinitesimal  organisms  has  led  to  exorbitant 
claims  and  irrational  opinions.  But,  however  exaggerated 
these  estimates  of  the  value  of  land  treatment  may  have 
been,  it  is  certainly  true  that  much  advance  has  been  made 
in  the  knowledge  of  sewage  treatment, and  it  seems  probable 
that  this  vexing  question  wdl  cause  less  trouble  in  the 
future  than  it  has  in  the  past,  and  that  much  more 
intelligent  action  will  be  possible  than  has  been  attained 
hertofore. 

There  are.  however,  many  obstacles  in  the  way  of  land 
treatment,  and  these  may  in  many  cases  be  overcome  by 
the  aid  of  precipitation.  It  would  seem  that  there  are 
conditions  under  which  each  method  can  be  worked 
successfully,  and  conditions  under  which  they  should  be 
used  together. 

.V  few  conditions  under  which  chemical  precipitation  can 
be  successfully  applied  either  by  itself  or  in  connection  with 
various  methods  of  land  treatment  follow:  — 

1.  Where  there  is  insufficient  dilution  afforded  by  the 
water  into  which  the  discharge  is  made  for  crude  sewage, 
but  where  it  is  ample  for  a  chemically  precipitated  effluent. 

2.  Where  the  discharge  is  to  be  into  a  tidal  body  of  water 
and  it  is  impracticable  to  discharge  crude  sewage. 

3.  Where  it  is  not  possible  to  provide  a  sufficient  quantity 
of  land  to  treat  the  crude  sewage. 

Discussiox. 

Mr.  Eddt,  in  reply  to  a  question  from  the  Chairman, 
said  that  the  chemical  treatment  employed  at  Worcester 
consisted  in  the  addition  of  lime  to  the  sewape.  It  was  not, 
however,  what  was  known  as  the  "  Lime  Treatment."  They 
had  large  wire  drawing  establishments  in  the  City,  and  the 
pickling  liquids  from  these  works  were  turned  into  the 
sewers,  so  that  the  addition  of  lime  to  the  sewage  threw  down 
a  precipitate  of  iron. 

Mr.  K.  C.  Woodcock  asked  whether  oxidation  in  sewage 
was  not  only  helped  by  micro-organisms,  but  whether  it  was 
not  altogether  due  to  this  cause.  Prof.  Warington  had 
published  some  very  important  researches  on  the  oxidation 
of  ammonia  into  nitrites  and  nitrates,  owing  to  the  presence 
of  micro-organisms,  and  he  proved  it  very  cleverly  in  this 
way  :  He  took  tubes,  about  3  ft.  long,  filled  with  earth  and 
allowed  a  weak  solution  of  ammonia  salts  to  be  filtered 
through  when  the  earth  was  in  proper  condition,  and  if  the  I 
flow  of  ammonia  salt  was  not  too  rapid,  he  found  that  the  I 
effluent  contained  no  ammonia  whatever,  the  whole  being 
oxidised  into  nitrites  or  nitrates,  or  both,  according  to  the 
organisms  he  had  present.  Now,  taking  those  tubes  that 
were  active  in  their  work  and  passing  a  little  chloroform 
vapour  through  them,  which  either  destroyed  or  kept  the 
organisms  in  a  torpid  condition,  washing  out  the  chloroform 
vapour  by  means  of  air,  and  then  passing  through  the  same 
solution  at  the  ^anle  rate,  no  oxidation  whatever  took  place. 
Kow,  taking  another  tube  so  treated  and  inoculating  that 
tube  with  a  little  of  the  earth  from  one  that  was  active,  at 
once  the  earth  >et  up  activity  agaiu,  which  undoubtedly 
proved  that  micro  organisms  did  the  whole  work  there. 

The  researches  of  Tidy  and  I'rankland  also  verv  strongly- 
showed  that  most  of  the  oxidation  in  flowing  streams  was 
due  to  micro-organisms,  and  not  simply  to  the  absorption  of 
the  oxygen  direct  by  the  organic  matter.  Was  this,  in 
Mr.  Eddy's  opinion,  due  to  direct  absorption  of  oxygen  or 
to  these  micro-organisms  ? 

Mr.  Eddt  stated  that  the  oxidation  of  sewage  was  almost 
exclusively  brought  about  by  micro-organisms.  If  sterilised 
sewage  were  passed  through  sterile  sand,  uo  oxidation  to 
speak   of  took  place.      An   interesting  experiment   was  to 


watch  the  oxidation  of  sewage  in  a  bottle  plugged  with 
cotton  to  keep  out  organisms  from  the  air.  Upon  allowing 
it  to  stand  for  a  month  a  gradual  change  from  the  albu- 
minoid iDto  ammonia  as  free  ammonia,  and  thence  to 
nitrites,  and  even  to  nitrates,  occurred  in  the  solution.  It 
took  a  considerable  time.  The  odour,  which  at  first  was 
comparatively  slight,  increased  to  a  maximum,  and  then 
gradually  decreased.  The  growth  of  the  organism  increased 
and  decreased  pari :  passu.  With  sterilised  sewage  one  got 
no  change  whatever  and  no  odour. 

Mr.  Keubens  asked  whether  the  author  had  noted  some 
records  of  experiments  in  which  iron  and  zinc  were  hung 
in  cages  in  the  ducts  for  the  conveyance  of  the  sewage. 

Mr.  Eddy,  in  reply,  said  that  he  had  not  seen  an  account 
of  those  experiments.  They  were  quite  similar,  however, 
to  experiments  in  the  electrical  treatment,  only  that  zinc 
was  not  used.  That  was  really  chemical  treatment,  because 
hydrate  of  iron  was  thrown  down  as  a  precipitant.  He  did 
not  recollect  any  experiments  with  zinc  and  iron. 

Prof.  Chandler,  alluding  to  the  use  of  zinc,  said  that 
there  was  a  reaction  of  zinc  with  water  and  air,  which  did 
not  appear  in  the  text-books,  recorded  by  a  German  in- 
vestigator by  the  name  of  Taube.  Wet  granulated  zinc 
became  coated  with  white  hydroxide  of  zinc  ;  and  Taube 
found  that  the  following  reaction  took  place  :  — 

Zn  +  2HOH  +  O,  =  Zn(OHY,  +  HA 

When  zinc,  water,  and  air  came  together,  the  zinc  took 
hydroxy!,  and  hydrogen  peroxide  was  formed  at  the  same 
time,  so  that  while  zinc  appeared  as  a  reducing  agent  under 
ordinary  circumstances,  in  this  case  it  might  actually  be  the 
means  of  bringing  about  an  oxidation.  Iron  had  recently 
been  used  extensively  in  Antwerp  and  some  other  places  to 
purify  drinking  water. 
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I.-PLANT.  APPARATUS,  AND  MACHINERY. 

Steam  Boilers,  Preventing  Scale  in.     Eng.  and  Mining  J. 
1897,  63,  45. 

The  introduction  of  kerosene,  drop  by  drop,  into  the  boiler 
is  advocated  on  account  of  its  cheapness  and  the  fact  that 
it  leaves  no  residue  therein,  and  has  no  injurious  effect 
on  the  iron.  An  injector  is  described,  so  constructed  that 
the  amount  of  kerosene  fed  into  the  boiler  can  he  very 
closely  regulated. — A.  S. 

•  Any  of  these  specifications  may  be  obtained  by  post  by  remitting 
%d. — the  price  now  fixed  for  all  specifications,  postage  included — to 
Sir  Henry  Retuler  Lack,  Comptroller  of  the  Patent  Office,  South- 
amptcn  Euildings,  Chancery  Lane,  London,  W.C. 
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Out  Engine*,  Combustion  of  Illuminating  Cos  in. 

Baber  and  Weber.     Ber.  30,    i  |,  1897,  I  15. 

See  under  I 1.,  page  --. . 

P  VTENTS. 

Treating  and  Extracting  Solids  with  Washing  Liquids 
or  Solvents,  Impts.  in  <>r  relating  to  Apparatus  for, 
T.  Pah-ley,  ! I-.     Eag.  Pat.  16GG,  Jan.  28,  1896. 

Ctas  solid*  are  led  through  a  oylinder  by  a  screw  conveyor, 
and  are  mixed  by  the  blades  of  the  conveyor  with  a  -i 
of  the  washing  liqaid  or  solvent  flowing  through  the 
cylinder  in  the  opposite  direction.  The  form  of  conveyoi 
employed  is  that  of  an  ordinary  screw  conveyor  divided 
longitndinally  into  two  halves,  the  halves  being  adjustable 
on  each  other,  so  that  the  threads  of  the  screw  on  one  half 
may  precede  or  follow  tho-e  on  the  other  half  bj  any 
regulated  distance.  The  apparatus  m  ly  bo  jacketed,  so 
that  it  can  he  heated  or  cooled,  as  desired.— R.  \ 

Evaporating  Apparatus  Multiple  Effect],  Impts.  in. 
s.  M.  l.illie.  Philadelphia,  U.S.A.  Eng.  Pat.  5431, 
March  10,  IK96. 

\  si  miiki:  of  evaporators,  each  comprising  a  series  of 
heated  tubes  or  other  heated  surfaces,  over  which  the  liquid 
is  circulated  by  a  pump,  are  connected  together  to  form  a 
"  multiple  effect,"  and  are  provided  with  suitably  arranged 
pipes  and  valves  to  enable  the  liquid  to  be  sent  through 
the  evaporators  in  succession,  in  either  direction.  An 
escape  pipe  is  provided  For  conducting  the  water  of  con- 
densation from  a  hotter  or  higher  pressure  evaporator  to 
the  strain  chamber  of  a  cooler  or  tower  pressure  evaporator, 
this  pipe  having  a  steam  trap  to  prevent  the  escape  of 
steam  with  the  water  of  condensation.  The  invention  also 
comprises  various  improvements  in  the  construction  of  the 
evaporators  and  the  arrangement  of  the  circulating  pumps, 
the  pumps  being  provided  with  nozzles  adapted  for  circu- 
lating the  liquid  and  discharging  it  from  the  evaporators. 
The  entrance  of  the  liquid  into  the  evaporators  is  controlled 
by  an  automatically  operated  feed  valve. — K.  -\. 

I  •  tsels  for  holding  Corrosive  Substances  or  the  like, 
Impts.  in.  p.  Funfair,  Leipsic,  German  Empire.  Eng. 
Pat  35,031,  Nov.  7.  i 

Vessels  for  holding  acids,  alkalis,  solutions  of  salt-,  and 
similar  substances,  are  made  of  wood  or  other  suitable 
material,  lined  with  celluloid.- — I!.  A. 

Evaporating  Water  Containing  Salts  and  Calcareous 
Matter,  Impts.  in  Apparatus  for,  and  in  Heating  Fur- 
naces  for  Removing  !ht  Incrustations  from  the  Coils  of 
such  Evaporating  Apparatus.  S.  Straker,  139,  Cannon 
Street,  London.     Eng.  Pat.  28,411,  hoc.  11,  189G. 

Thf  present  invention  relates  to  evaporating  apparatus  of 
the  kiud  described  iu  Earner's  Specification,  Bog.  Pat.  5972 
of  1888,  and  Caird  and   Rayner's   Specification,  Eng.  Pat. 

10,700  of  ISi'.'t,  for  evaporating  water  containing  large 
quantities  of  salt  and  calcareous  matter.  The  box-shaped 
fronts  which  form  the  evaporator  doors,  and  carry  tin- 
evaporator  coils,  are  mounted  on  wheels,  to  run  on  rails. 
so  that  they  cat;  be  readily  removed  from  the  evaporating 
apparatus  and  run  into  a  heating  furnace,  for  the  removal 
of  the  incrustations  from  the  coils.  The  furnace  employed, 
consists  of  u  rectangular  sheet-metal  easing  with  a  smoke- 
funnel  at  the  top,  and  with  a  sliding  door,  and  provided 
internally  at  the  bottom  with  a  disc-shaped  asbestos  wick. 
on  to  which  petroleum  is  made  to  flow  from  a  perforated 
tubular  star  connected  by  a  pipe  with  an  external  supply  of 
petroleum.--!;.    \. 


IL-FTJEL.  GAS.  AND  LIGHT. 

Naphthalene,  Stoppages  in  Gas  Mains  due  to.     A.  Hoff- 
mann.    J.  f.  Gasbeleuchtung,  40,  1697,  97 — 98. 
Fbom  observations  made  by  the  author  at  the  gasworks  of 
Kaiserslautern,  it  is  shown   that    stoppages   in   mains   and 


pipes  due  to  naphthalene,  ire  not  entirely  prevent*  d,  in  spite. 
of  the  adoption  of  the  most  perfect  system  of  cooling  the 

before   it-   introduction    into   '!"■    mains.     Large 
coolers  were  erected,  and  it  was  whilst  repairing  a  defective 

joint  at  one  of  the  < lets,  that    the   ••in I  the   m\ 

was  discovered.    Most  gasworks  having  steam  boilers,  make 
i  a  rule  to  connect  all  apparatus  with  the  general  steam 

System,  in  order  to  blow  them  out,  should  it  at  any  time  bii 
found  necessary  to  do  this.  Owing  to  a  faulty  valve  com- 
municating with  tile  last  cooler  of  the  series,  steam  was 
introduced  into  the  vessel;  and  although  the  temperature 
of  the  gal  could  be  reduced  to  14=,  it  was  impossible  to 

condense  the  Steam   entirely.      The  naphthalene   which  had 

been  deposited  in  the  cooler  was  volatilised  by  the  steam, 

and  carried  with  it  into  the  mains.  After  adopting  measures 
for  preventing  a  recurrence  of  this  evil,  the  ditliculty  was 
entirely  overcome.  With  a  view  of  ascertaining  whether 
the  gas.  after  it-  passage  through  the  coolers, -till  contained 
naphthalene,  the  author  allowed  a  continuous  current  of 
-team  from  a  small  pipe  to  How  into  the  town's  main  for 
two  days.      The  experiment  was  attended  with  serious  eon 

sequences,  and  had  to  be  abandoned  after  the  first  day, 
numerous  complaints  about  stoppages  in  the  gas-pipes  being 
received.  Whether  the  trouble  was  due  to  the  presence  of 
naphthalene  in  the  cooled  gas,  or  was  caused  by  the  volatili- 
sation of  old  naphthalene  which  had  been  deposited  in  the 
pipes  before  the  adoption  of  the  air-coolers,  remains  an  open 
question,  although  the  author  considers  the  latter  view  the 
more  probable  of  the  two.— 1).  I!. 

Gas  Engines,   Combustion  of  Illuminating  Gas  in.     Haber 
and  Weber.     Her.  30,  1897,  [2],  145— 151. 

Two  Deutz  engines  were  used  :  A,  4-horse,  with  flame- 
ignition,  and  gearing  arranged  so  that  the  gas-supply  was 
either  fully  open  or  shut  at  each  stroke;  B,  2  horse,  with 
glow-tube  iguition,  and  geared  so  as  to  open  the  gas-supply 
partially  as  well  as  fully,  and  thus  regulate  by  altering  the 
proportions  of  the  gases  for  explosion.  The  burnt  gases 
were  aspirated  from  the  exit  tube,  and  analysed.  The  com- 
bustible portions  were  burnt  over  platinum  or  palladium, 
til— t  at  a  low  temperature  to  burn  the  hydrogen,  afterwards 
at  a  higher  temperature  to  burn  the  methane.  Qualitative 
analysis  having  shown  that  carben  monoxide  was  also 
present,  that  and  the  hydrogen  had  to  be  burnt  together, 
and  wire  was  used  rather  than  asbestos  covered  with  the 
spongy  metal,  as  local  rise  of  temperature  and  consequent 
combustion  of  methane  were  thus  more  easily  avoided.  The 
fillings  and  explosions  were  registered  electrically,  to  avoid 
•  hawing  combustible  gases  into  the  sample  for  analysis  if 
an  explosion  should  "  miss." 

At  full  load  no  appreciable  amounts  of  combustible  gases 
were  found  in  the  exhaust,  as  the  following  figures  show  : — 


Exhaust. 
(1.) 


additional  Amounts  "iWrw.nf 

after  Combustion  of  Residue.         '    -recot 

Incompleteness.' 
(2.)  (3.)  /100  x  (g)\ 

V  ii  +  (-)/ 


CO, 


HjO. 


0-0046 
O'OftiS 

00124 
0-0129 


,  0089 
0-0066 

0-0108 

0-0132 


0-22 
0-34 

0-42 
0-55 


At  half  load  very  perceptible  amounts  of  unburnt  gases 
were  present,  the  figures  for  H  giving  6'15  and  8  38  for 
"  Degree  of  incompleteness,"  and  corresponding  with  an 
average  content  of:— CH4,  0-13  per  cent.;  CO,  0'  14  per 
•  ent.;  II,  ii- 12  per  cent.  The  corresponding  percentages 
in  the  case  of  A  were  0-092,  0-085,  3-05S  respectively. 

—J  r.  d. 

Go*  fur  Domestic  Lighting,  Value  of.  [Incandescent 
Mantles.]  V.  B.  Lewes.  J.  Soc.  Arts.  1897,  45  101 — 
111. 

The  oxides  from  which  incandescent  mantles  are  made,  do 
not  produce  a  very  great  illuminating  effect  when  used  alone, 
the  illuminating  value  per  cb.  ft.  of  gas,  of  mantles  made 
thus,   being   as   follows: — Commercial    thoria,    C-0;    pure 
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thoria,  1-0  ;  commercial  zircouia,  3"  1  ;  pure  zireonia,  1'5  ; 
ceria,  C -9;  vttria,  5-2:  lantbana,  00;  commercial  erbia, 
1-70 j  pure'  erbia,  0-6;  alumina.  0'6j  chromium  oxide, 
ii-4;  barium  oxide,  3  ■  3 ;  strontia,  V5;  magnesia,  5' 0. 
i  eria  pves  a  reddish-yellow  light;  erbia,  zircouia,  and 
barium  oxide,  a  yellow  light;  alumina,  a  whitish-yellow; 
and  strontia  and  magnesia,  a  white  light.  Although  neither 
thoria  uor  ceiia.  when  pure,  have  auy  particular  power  of 
emitting  light,  yet,  it  1  '-  per  cent,  of  ceria  be  mixed  with 
the  thoria,  the  mixed  oxides  emit  a  light  14  to  16  times 
greater  than  either  of  the  substances  used,  whilst  ou  in- 
creasing the  amount  of  eeria,  the  luminosity  gradually 
diminishes  until,  with  equal  weights  of  the  two,  the  light 
emitted  is  in  proportion  to  the  illuminating  power  of  the 
constituents. 

C.  Killing  states  that  the  luminosity  of  incandescent 
mantles  is  due  to  the  catalytic  action  of  the  oxide  in  a  state 
of  extremely  fine  division,  which  is  addded  as  an  excitant 
to  the  skeleton  formed  of  the  chief  material  of  the  mantle, 
and  he  found  that  traces  of  metallic  platinum  or  iridium,  or 
even  gold,  osmium,  ruthenium,  and  palladium,  act  in  a 
similar  way  to  ceria  when  added  to  the  thoria  mantles. 
With  regard  to  this  statement,  the  author  observes  that  if 
the  catalytic  action  be  the  true  explanation  of  the  pheno- 
menon, further  additions  of  the  excitant  ought  to  increase 
the  incandescence,  and  certainly  would  not  decrease  it,  as 
is  the  case. 

The  author's  opinion  with  regard  to  the  injurious  effect 
upon  the  eyesight  of  artificial  illuminants,  is  that  the  best 
light  is  one  essentially  different  from  ordinary  daylight,  and 
as  free  as  possible  from  the  actinic  rays  present  in  sunlight. 
Crookes  states,  as  a  conclusion  from  a  series  of  experiments, 
that  the  injurious  effect  of  artificial  lights  on  the  eye  being 
principally  attributable  to  the  invisible  ultra-violet  radiation, 
the  cold  greenish-blue  Welsbach  light  may  be  considered 
to  he  2-5  times  as  harmful  as  the  warm  pinkish-yellow 
light  of  the  "  sunlight  "  mantle. —  A.  S, 

Electric  Lighting,  Underground.     J.  Daw,  jun. 
Inst.  Mining  and  Met.,  1897,  1 — 5. 

A  portable  electric  lamp  2*  ins.  square  and  8  ins.  high 
has  a  "  dry  "  battery  in  the  lower  part,  and  a  1  to  3  candle- 
power  incandescent  lamp  with  porcelain  reflectors  and 
switch  above.  The  lamp  bulb  is  protected  by  a  stout 
glass  cylinder,  held  in  place  by  four  brass  uprights.  The 
battery  consists  of  one  positive  plate  placed  between  two 
negative  plates,  each  composed  of  plumbic  oxide,  pumice 
powder,  and  india-rubber  solution  ;  and  the  electrodes  are 
separated  by  an  adhesive  cellulose  moistened  with  sulphuric 
acid.  Two  of  such  cells  are  contained  in  the  base  of  the 
lamp,  and  being  coupled  in  series  give  a  total  E.M.F.  of 
four  volts.  The  electrical  storage  is  equal  to  7  ampere- 
hours.  In  charging,  the  current  must  not  exceed  0*8 
ampere.  After  one  month's  constant  use,  sufficient  (a 
trifling  amount  of)  sulphuric  acid  (sp.  gr.  1,100)  is  added  to 
re-saturate  the  cellulose  composition.  The  weight  of  the  cell 
varies  from  1  lb.  to  3J  lb.,  according  to  the  time  that  it  will 
be  required  to  supply  light.  A  one-candle  power  lamp  will 
last  for  16  hours  without  re-charging.  The  lamp  at  present 
costs  25*.,  and  is  expected  to  have  a  life  of  at  least  5  years. 
The  energy  used  in  charging  is  42  watt-hours,  and  since 
the  amount  of  each  charge  is  7  ampere-hours,  the  actual 
cost  of  a  charge  to  last  12  hours,  is  0 -052(2.,  taking  the  cost 
of  generating  electricity  at  1  \d.  per  unit  of  1  kilowatt- 
hour.  Allowing  for  repairs  and  the  renewal  of  bulbs,  the 
total  cost  of  charging  anil  maintenance  may  be  taken  at 
Id.  per  lamp  per  charge. — W.  G.  M. 

PATENTS. 

Gas  Burners,  An  Impt.  in  Atmospheric     J.  lloeller, 
Westminster.     Eng.  Pat.  24,839,  Dec.  27,  1895. 

An  atmospheric  gas  burner  tube  having  lateral  holes  for 
entrance  of  air  to  mix  with  the  gas,  so  arranged  that  the 
streams  of  air  are  directed  obliquely  upwards  and  inwards. 
The  mixture  of  gas  and  air  thus  produced,  burns  with  a 
highly  beating  flame. — A.  8. 


Artificial  Fuel,  Impts.  in,  and  in  the  Manufacture  of. 
II.  C.  B.  Forester,  Penybryn,  Sketty,  near  Swansea. 
Eng.  Pat.  C82,  Jan.  10,  1896. 

The  artificial  fuel  is  prepared  by  crushing  or  reducing  coal 
or  the  like  solid  carbonaceous  body,  mixing  it  with 
petroleum,  tar,  creosote  or  creosote  oils,  pitch,  naphthalene 
or  naphthalene  salts,  resin,  or  other  solid  or  liquid  hydro- 
carbon, and  heating  the  mixture  in  an  externally  heated 
closed  vessel  under  pressure.  The  mixture  is  continuously 
forced  through  the  retort,  and  is  afterwards  pressed  or 
moulded  if  desired. — R.  S. 

Furnace  for  producing  Coke,  A  New ;  with  or  without 
suitable  Apparatus  for  collecting  the  By-Products.  G. 
W.  llreffit,  Leadenhall  Street,  London,  F.  G.  Treharne, 
Wrangbrook,  Glamorganshire.  Eng.  Pat.  841,  Jan.  13, 
1896. 

The  furnace  is  in  the  form  of  a  muffle,  subdivided  into 
narrow  chambers,  into  which,  containers  or  boxes  of  metal 
or  thin  fireclay  slabs,  and  containing  the  coal  to  be  coked, 
can  be  passed.  The  furnace  is  initially  heated  by  a  fire 
grate,  and  the  products  of  combustion  travel  internally  and 
all  around  the  muffle  by  suitable  flues.  When  sufficiently 
carbonised,  the  boxes  are  removed,  a  cover  fitted  over 
them,  and  they  are  allowed  to  cool.  The  gaseous  products 
from  the  containers  may  be  (1st")  collected,  the  liquid  con- 
stituents separated,  and  the  gases  returned  to  the  com- 
bustion chamber,  and  there  burned;  (2nd)  led  at  once  to 
the  combustion  chamber  and  burned,  a  suitable  arrange- 
ment of  flues  therefor  being  illustrated;  (3rd)  allowed  to 
collect  in  the  muffle,  and  burned,  when  desired,  by  admitting 
oxygen;  or  (4th)  led  from  one  container  to  the  next, 
whereby  a  large  amount  of  carbon  in  the  gases  is  deposited 
upon  the  coke,  thus  tending  to  enrich  and  harden  the  latter. 

— E.  S. 

Non-Exploding  Mechanical  Admixture  of  Oxygen  and 
Hydrogen,  A  Process  and  Furnace  Installation  for 
Continuous  Process  of  Production  of  a.  C.  Polony, 
Mittelgasse,  Vienna.     Eng.  Pat.  1300,  Jan.  18,  1896. 

This  non-exploding  mixture  of  oxygen  and  hydrogen  is 
obtained  by  the  dissociation  of  steam.  It  may  he  separated 
afterwards  into  its  constituents,  or  otherwise  treated.  The 
three  essentials  for  producing  the  mixture  are  :  sufficient 
heat,  an  impermeable  easing,  and  friction  within  the  pro- 
ducing furnace.  The  latter  has  a  central  chamber,  five 
pairs  of  concentric  semicircular  channels  arranged  in  three 
communicating  tiers,  the  two  semicircular  pairs  being 
separated  by  a  wall  from  one  another  so  as  to  form  two 
independent  furnaces  as  regards  working.  All  the  channels 
and  the  chamber  are  built  of  chromic  iron  ore.  Numbering 
the  channels  from  the  centre  chamber  outwards,  air  or 
oxvgen  passes  downwards  through  the  fourth  tier  of 
channels,  and  enters  a  mixing  or  combustion  chamber 
beneath,  which  also  receives  the  products  of  combustion 
from  a  grate  below.  The  mixture  then  passes  upwards 
through  the  first  and  third  tiers,  and  then  across  and  down- 
wards through  the  fifth  tier,  and  so  to  the  chimney.  The 
steam  for  treatment  is  admitted  to  the  top  of  the  second 
tier,  and,  passing  downwards,  is  heated  sufficiently  to  be 
dissociated,  and  may  be  collected  in  this  state.  Or  the 
mixture  of  oxygen  aud  hydrogen  may  be  led  to  the  lower 
end  of  the  central  chamber  to  react  upon  any  body  placed 
therein,  as  sodium  chloride  to  obtain  caustic  soda  and 
hydrochloric  acid.  If  sulphur  dioxide  be  caused  to  mix 
with  the  dissociated  gases,  sulphuric  acid  is  obtained. 
Should  the  temperature  fall,  the  mechanical  mixture  quietly 
recombines  to  form  water.  If  the  constituents  are  required 
separately,  a  thin  fire-brick  partition,  platinum  in  thin 
sheets,  an  electric  spark,  or  other  means  may  be  adopted. 
When  the  first  (diffusion)  method  is  adopted,  the  oxygen 
may  be  used  instead  of  air  for  the  combustion  process, 
whereby  pure  carbonic  acid  is  obtained,  or,  by  a  modifica- 
tion, carbonic  oxide. — 11.  S. 

Incandescent  Oil  Lamps,  and  Igniting    Unices  therefor, 
Impts.  in   or  relating  to.     A.  J.  Lioult,  London.     From 
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Th«  Sooiltf  Dubois  Frires,  Paris.     Bag.  Pat.  2082,  Jbb 

18, 
\  m  BKKB  iii  which  the  wick  tubes  are  arranged  so  a-  to 
form,  at  the  upper  end,  an  annular  vaporising  chamber, 
which  is  surrounded  bj  the  lower  edge  of  the  mantle,  the 
said  chamber  containing  a  central  chamber  having  a  central 
conduit  terminating  in  a  funnel  surrounding  the  wick  tubes, 
in  which  funnel  the  mixture  of  oarburetted  air  is  made. 
A  bell  is  arranged  over  r  J ■  i  —  funnel,  communicating  with 
the  lower  part  of  the  outside  of  the  annular  chamber  and 
with  the  wick  tubes,  and  having  on  its  lower  edge  a  recess 
for  the  passage  of  an  igniter,  and  two  other  recesses  for 
supplying  air  to  the  said  igniter. 

The  upper  edge  of  the  annular  chamber  is  surrounded  bj 
n  ring,  to  prevent  admission  "t"  non-carburetted  air  into  the 
interior  of  the  mantle,  whilst  the  upper  end  of  a  tube  of 
..T\  small  diameter  enters  the  chamber,  the  lower  end 
being  turned  upwards  and  brought  under  a  central  Opening 
in   the   wall    separating    the   burner    from    the    bodj     of    the 

lamp,  which  opening  may  he  closed  or  opened  bj  means  of 

a  Bap-valve  operated  from  outside  by  means  of  a  key.  The 
vapour  of  oil  heated  in  the  annular  chamber  passes  through 
this  tube  and  through  the  opening  mentioned,  into  the 
mixing  funnel,  and  thence  through  the  central  conduit  into 
entral  chamber,  where  the  mixture  of  carburetted  air  i- 
iieate.l  ready  for  supply  to  the  mantle. 

The  igniter  has  two  wick -holding  tubes,  which  are  intro- 
duced SO  as  to  surround  the  wick  tubes  and  central  conduit, 
in  order  to  start  vaporisation  and  to  light  the  lamp. — A  .S. 

andescent  "  Mantle  Fluid."]  The  Manufacture  of 
Fluid  for  fmpregnating  Bodii  s  or  Suitable  Fabrics, 
Threads,  Fibres,  or  the  like,  for  Illuminating  or  Light- 
ing  Purposes;  An  Improved  Process  for.  B.  Puch- 
muller.  Sch&neberg.     Eng.  Pat.  26,167,  Nov.  19,  1896. 

A  MixnuK  of  magnesia  and  baryta  is  dissolved  in  "a 
Suitable  liquid  or  acid"  ("bismuth  acid,  antimonic  arid, 
meta-antimonie  acid,  citric  acid,  acouitic  aeid,  oxyallvltri- 
carlionie  aeid,"  Sec.),  then  evaporated,  the  vitreous  or  salt- 
like residue  pulverised,  again  dissolved  in  another  liquid  or 
aeid  ("  nitric,  tartaric,  dioxysuccinic,  pyrotartaric,  malic, 
succinic,  or  formic  acids  "),  mixed  with  distilled  water,  and 
the  resulting  solution  used  for  impregnating  fabrics,  &c. 
Oxide  id'  uranium  and  strontia  may  partially  or  wholly 
replace  the  magnesia  and  baryta. — II.  B. 

Incandescence  Gas  Lighting,  Impts.  in  Means  for.    1!.  Van 

De-Ghinste,  Bruss  i.  Nov.  go.  1896. 

MiNTt.K-  are  to  be  made  of  wires  composed  of  au  alloy  of 
platinum  with  rhodium,  iridium,  cr  palladium,  or  with 
mixtures  of  these.  When  used  with  a  liunsen  burner  the 
mantle  may  cousist  of  pure  platinum  wire,  or  of  an  alloy 
of  platinum  with  2  or  5  per  ceut.  of  iridium,  the  wire 
measuring  about  0*005  mm.  in  thickness  and  the  meshes 
about  04  mm.  in  width.  When  an  intense  flame  is  to  be 
employed,  such  as  that  got  from  a  Bunsen  burner  con- 
structed so  as  to  allow  of  a  free  circulation  of  atmospheric 
air  where  the  gas  escapes  from  the  nozzle  into  the  burner 
tube,  or  from  a  burner  in  which  an  air-current  is  used  for 
injecting  the  gas,  the  wires  should  be  0'1  mm.  thick  and 
the  meshes  0* 5  mm.  wide,  good  results  being  obtained  by 
employing  wire  of  pure  platinum,  or  of  an  alloy  of  plati 
num.  with  5  —80  per  cent,  of  iridium,  or  of  an  alloy  of 
platinum  with  10  per  cent,  of  iridium  and  10  per  ceut.  of 
rhodium,  or  of  an  alloy  of  platinum  with  10  percent,  of 
rhodium. — H.  B. 

Lamps  for  Burning  Hydrocarhon  Oil  or  Spirit,  Impts.  in 
or  connected  with.  A.  Kiesow,  London  and  Berlin.  Eng. 
1'at.  2281,  Jan.  31,  1896. 
In  lamps  in  which  an  S-shaped  or  other  wick  tube  descends 
to  near  the  bottom  of  the  reservoir,  and  is  sealed  by  the  oil, 
it  becomes  necessary  to  admit  a  small  supply  of  air  to  the 
reservoir,  in  order  to  equalise  the  pressure  and  allow  the 
free  flow  of  oil  to  the  wick.  The  object  of  the  invention  is 
to  connect  the  wick  tube  with  the  reservoir  so  that  the  flame 
cannot  flash  back  through  the  connection  into  the  reservoir. 
At  the  upper  [  art  of  the  wick  tube,  and  at  one  side  thereof, 


a  horizontal  channel  is  Btamped  from  the  in-iil 
protrude  on  the  outside,  and  upon  the  interior  of  the  tube 
this  channel  is  covered  bj  a  light  plate,  which  thus  convi 
it  into  a  tube.    The  channel  is  arched  from  thi    horizontal 
line,  so  that  its  ends  are  lower  than  the  centre.     At  the 
highest  point  of  the  are  there  is  a  small  hole    opening    into 
the  reservoir,  and  at  each  end  are  small  holes  opening  into 
the  wick  tube.     'I'litis,  the  interior  of  the  wick  casi 
in  communication  with  the  reservoir,  and  the  air  can  pass 
through  i  but  the  passage  is  so  narrow  and  circuitous  that 
the  flat tannot  Bash  back,  and  if  any  oil  should,  accident- 
ally or  by  condensation,  lodge   in  the  channel,  it   will  flow 

OUt  al  the  holes  at  each  end,  into  the  wick  tube.  Instead  ol  a 
stamped  channel  being  made,  an  arched  tube  may  be  soldered 
on  to  the  outside  of  the  wick  tube,  and  perforated  as  above, 
or  a  minute  tube  or  channel  of  S"'"rm  "K,.v  De  furnished, 
immunicating  with  the  wick  ease,  the  other  with 
the  reservoir. —  II.  II. 

Washing,  Sen/tilling,  and  Purifi  I  ;  Impts.  in  Ap- 
paratus for.  s.  Horsey,  K.  Bulett,  and  Chandler,  Ltd., 
Palace  <  lumbers.  Bridge  Stret  \  w  estininsb  r.  Kng.  Pat. 
5086,  March  13. 

'I'm:  apparatus  consists  of  a  vertical  column  divided  into  a 
number   of  superposed   compartments,  up   which  the   gas 

-  whilst  the  washing  liquid  flows  downwards.  The 
latter  enters  by  a  pipe  at  the  extreme  top,  falls  on  to  a 
tumbling  vessel,  which  distributes  it  over  a  horizontal 
perforated  plate,  from    which  it   passi  two  super- 

posed  sets  of  corrugated  vertical  iron  plates,  the  plates  of 
each  set  being  placed  close  together,  but  at  right  angles  to 
the  other  set.  From  these  compartments  it  flows  through 
two  more  compartments  connected  by  an  overflow  pipe 
having  a  regulating  valve,  and  finally  escapes  from  the  lower 
of  these  two  compartments  by  an  overflow  pipe  having  a 
valve.  The  gas  to  he  treated  enters  at  the  bottom  of  the 
column,  and  flows  upwards  through  the  last  two  com- 
partments mentioned,  by  means  of  special  roses  dipping  into 
liquid.  The  gas  next  passes  upwards  between  the  corrugated 
plates,  and  then  escapes.  The  major  claim  is  for  apparatus 
for  the  above  purpose,  consisting  of  a  gas-  and  water-tight 

!  divided  into  a  number  of  superposed  compartments, 
some  of  which  contain  roses  of  special  construction,  and 
some,  sets  of  vertical  corrugated  plates,  this  vessel  being 
provided  with  an  inlet  and  outlet  for  the  water  or  cleansing 
liquid.  The  employment  of  a  tumbler  to  project  water.  ftc. 
into  the  apparatus,  and  of  a  perforated  plate  for  spreading 
the  water.  &c,  is  also  claimed,  as  also  the  combination  of 
]  arts  to  form  the  whole  apparatus.  —  B.  S. 

Gas-regenerative  Furnaces  [Water-sealed  Valve],  Impts. 
relating  to.  E.  Johnson  and  J.  Thompson,  Lernington- 
on-Tyne.     Eng.  Pat  5788,  March  14,  1896. 

"  Tin:  novelty  of  this  invention  consists  in  the  method  of 
applying  a  water-sealed  valve  for  changing  the  direction  of 
the  current  of  the  gas  or  air  when  entering  into  separate  flues." 
The  flues  communicate  with  an  upright  chamber,  which  may 
be  circular  in  plan,  and  is  halved  vertically  by  means  of  a 
centra]  partition,  the  two  halves  being  open  at  the  top. 
Bound  the  upper  edge  of  each  chamber  and  across  the 
partition  runs  a  narrow  trough  containing  water,  to  serve  as 
the  water  seal.  Bising  from  the  middle  point  of  the  partition 
is  arranged  a  central  upright  spindle  carrying  at  right  angles 
the  valve  or  lid,  which  is  large  enough  to  completely  cover 
one  compartment  of  the  chamber.  Surrounding  the  underside 
of  the  lid  is  a  downward  projection,  which  dips  into  the 
water  trough  and  so  forms  an  air-tight  seal  to  prevent 
leakage.  When  it  is  desired  to  alter  the  direction  of  thi 
or  air,  the  spindle,  carrying  the  lid,  is  raised  till  the  down- 
ward projection  clears  the  trough,  and  the  lid  is  then  turned 
round  until  it  comes  over  the  opposite  compartment  of  the 
chamber ;  it  is  then  lowered  uutil  the  projection  dips  into 
the  water  trough.  Now  the  previously  open  compartment  is 
covered  and  the  previously  covered  compartment  is  opened. 
The  valve  may  be  used  for  reversing  the  direction  of  the 
flow  of  steam  or  other  gaseous  products  of  metallurgical 
processes. — H.  B. 
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Acetylene  Gas,  Impts.  in  Apparatus  for  Use  in  the  Pro- 
Ouctioi  of.  C  II.  Luis,  Denmark  Hill,  Surrey.  Kng. 
Rat  1388,  Jan.  18,  L896. 


The  improved  apparatus  consists  of  a  vessel  divided  hori- 
zontally into  two  partitions,  the  upper  of  which  contains 
the  water  and  the  lower  the  calcium  carbide.  A  tube  con- 
veys the  gas  as  it  is  liberated.  *o  the  space  above  the  water 
in  the  upper  chamber.  This  chamber  is  provided  with  a 
safety-valve.  The  amount  of  gas  generated,  is  automatically 
regulated  by  the  pressure  of  the  gas  on  a  ball-float  or  a 
diaphragm  actuating  a  conical  valve,  which  controls  the 
flow  of  water  to  the  carbide.  Suitable  air-tight  caps  are 
provided  for  replenishing  the  chambers  and  removing  the 
waste.  The  apparatus  may  be  constructed  either  as  a  tsble- 
lamp  or  for  the  supply  of  several  burners.  A  scries  of  wire 
gauzes  are  arranged  in  the  gas  exit  pipe,  to  prevent  lighting 
back  under  reduced  pressure. —J.  A.  15. 

Acetylene  Gas,  Impts.  in  Apparatus  for  use  in  the  Manu- 
facture of.  E.  B.  I'ym.  Kensington,  and  J.  Gore,  Clerkeu- 
Vell.     Bng.  l'at.  3219,Feb.  12,  1S96. 

Tiik  pressure  of  gas  in  the  mains  is  said  to  vary  considerably 
with  apparatus  as  heretofore  constructed.  The  patentees 
obviate  the  defect  by  introducing  a  second  storage  chamber 
provided  with  a  float  or  diaphragm  subject  to  the  pressure 
of  the  gas  therein.  The  float  controls  the  movements  of  the 
valve  which  admits  the  gas  from  the  first  chamber;  and 
thus  the  pressure  in  the  second  chamber,  from  which  the 
mains  are  fed,  is  kept  fairly  uniform.  If  the  pressure  of  gas 
in  the  first  chamber  rises  unduly,  the  valve  lifts  indepen- 
dently of  the  control  of  the  float,  and  the  pressure  in  the 
second  chamber  rising,  a  water  seal  is  forced  and  surplus 
gas  escapes  to  the  air.  The  patentees  also  claim  a  duplex 
generating  apparatus  provided  with  cocks  and  by-passes 
on  the  water  supply  fur  the  purpose  of  automatical Ir 
diverting  the  flow  of  water  from  one  generating  chamber  to 
the  other  as  soon  as  the  carbide  in  the  first  is  exhausted. 
The  first  chamber  may  then  be  recharged  with  carbide,  and 
the  water  will  be  automatically  diverted  back  thereto  as  soon 
as  the  carbide  in  the  second  chamber  is  exhausted.— J.  A .  B. 

Acetylene  and  other  Hydrocarbon  Gases,  An  Improved 
Apparatus  for  Generating.  J.  F.  Blakeley,  Ravens- 
thorpe,  Yorks.     F.ng.  l'at.  5150,  March  7,  1896. 

Cakbide  is  placed  upon  horizontal  or  inclined  trays  in  a 
chamber,  at  the  bottom  of  which  water  enters  from  a  supplv 
pipe  furnished  with  a  tap,  actuated,  through  levers,  by  a 
beli  governor,  which  rises  and  falls  with  increase  or  decrease 
of  the  pressure  of  the  gas  in  the  chamber.  When  the  gas 
is  evolved  more  rapidly  than  it  is  consumed  or  stored,  the 
pressure  rises  and  the  supply  of  water  is  automatically 
diminished  and  the  evolution  of  the  gas  thereby  decreased. 
In  another  form  of  the  apparatus,  the  generating  chamber 
has  a  water-jacket,  through  which  the  gas-outlet  pipe  passes 
on  its  way  to  the  holder.  The  latter  controls  the  water  supply 
in  the  tame  manner  as  does  the  governor  in  the  first  form. 
In  a  smaller  apparatus,  the  carbide  is  put  ou  a  grate  and 
water  is  admitted  at  the  bottom  of  the  chamber  from 
an  annular  cistern  at  the  top  by  means  of  a  siphon.  "When 
gas  is  evolved  too  freely,  the  increased  pressure  in  the 
chamber  forces  the  water  back  into  the  cistern.  In  the 
middle  of  the  top  of  this  apparatus  is  a  special  closed  conical 
chamber  for  feeding  the  generating  chamber  with  carbide 
without  interruption  of  the  process.  Preference  is  given  to 
a  combination  of  two  generators  with  one  storage  t<as- 
holder.— J.  A.  B. 

Acetylene  Gas  or  other  very  rich  Hydrocarbon  Gas,  A 
Method  of  Burning.  J.  B.  Wieham,  Dublin.  Fug.  Pat. 
4285,  Feb.  20,  189C. 

The  gas  is  fcrced  to  the  point  of  combustion  through  tubes 
with  fine  needle-hole  outlets  (equal  to  So.  7  or  smaller  of 
English  makel  through  which  the  gas  ifsttes  in  straight 
jets,  in  contradistinction  to  fishtail  or  batswiug  jets.  Where 
powerful  lights  are  required,  the  jets  are  arranged  in  groups 
closely  side  by  side  or  concentrically,  so  that  the  whole 
somewhat  resembles  an  Argand  deprived  of  a  chimney 
glass.  Over  each  jet  or  group  of  jets  is  suspended  a  tube 
of  mica  or  other  material,  to  cause  an  upward  current  that 


renders  the  flame  smokeless  and  steady.  The  burner  tubes 
are  surrounded  with  a  conical-shaped  perforated  metal  cover, 
to  cheek  the  current  of  air  and  heat  it  somewhat,  before  it 
comes  in  contact  with  the  flame.  The  claim  is  for  the 
method  of  burning  acetylene  gas. — H.  B. 

Lighting  by  Acetylene  or  other  Gases  rich  in  Carbon.  A 
Xtir  or  Improved  Burner  for.  S.  D.  Gillet,  G.  Forest. 
and  J.  E.  O.  Bocande,  Paris.  FJng.  Pat.  27,086.  Under 
International  Convention,  May  30,  1896. 

The  gas  is  mixed  with  air,  previous  to  combustion,  on  the 
Bunsen  principle.  The  gas  first  passes  through  metallic 
gauze  into  au  uprighi  nozzle  which  is  fixed  within  a  chamber. 
In  the  wall  of  the  chamber  are  air-inlet  apertures  at  a  con- 
venient height  in  relation  to  the  mouth  of  the  nozzle.  In 
one  form  of  the  apparatus  a  slide  is  arranged  to  regulate 
the  inward  current  of  air.  The  mixing  chamber  terminates 
in  a  small  orifice  at  its  upper  part,  above  which  is  a  tapped 
part  into  which  any  suitable  ordinary  burner,  such  as  the 
batswing,  may  be  screwed,  at  the  mouth  of  which  the 
mixture  of  gas  and  air  is  burned. — H.  B. 

Acetylene  Gas,  Impts.  in  the  Production  and  Purification 
of,  and  in  Apparatus  therefor.  A.  Schemidt,  Vitry 
sur  Seine,  and  O.  Kaufman,  Paris.  Eng.  Pat.  16,432, 
July  24,  1896. 

Acetylene  is  produced  by  adding  carbide  in  small  quantities 
to  a  relatively  large  bulk  of  water,  and  is  purified  by  passage 
in  turn  through  dilute  acid,  solutions  of  lead  acetate,  acidified 
copper  sulphate,  and  caustic  soda,  which  remove  respectively 
ammonia,  sulphuretted  hydrogen,  phosphoretted  hydrogen, 
and  traces  of  acid.  It  is  then  passed  through  a  chamber 
I  containing  hygroscopic  material,  and  is  subsequently  com- 
pressed and  liquefied.  The  purification  and  drying  of  the 
gas  are  said  to  render  unnecessary  the  use  of  refrigerants 
during  compression. 

The  improved  generator  has  a  reciprocating  slide  working 
gas-tight  between  its  top  and  the  mouth  of  a  hopper.  There 
is  a  hole  in  the  slide  which  comes  alternately  beneath  the 
hopper  and  above  a  hole  in  the  generator-top,  and  thus 
conveys  carbide  from  the  hopper  to  the  generator.  The 
carbide  drops  on  a  grid  just  below  the  level  of  the  water 
in  the  generator.  In  the  generator  is  a  rotating  stirrer,  and 
pipes  are  provided  for  maintaining  the  water-level  and 
removing  both  gas  and  lime  sludge.  The  stirrer  prevents 
the  waste  from  depositing. — J.  A.  B. 

Acetylene  Gas  Generators,  Impts.  in.  H.  H.  Lake,  London. 
From  V.  Hanotier  and  G.  Hostelet,  both  of  Chimay, 
Belgium.     Eng.  Pat.  27,697,  Dec.  4,  1896. 

The  apparatus  consists  of  several  superimposed  vessels  with 
appropriate  connections.     The  lowest  vessel  receives  calcium 

!  carbide,  on  which  water  from  a  higher  compartment  is 
sprayed.  In  the  event  of  surplus  production  of  gas,  the 
flow  of  water  is  automatically  diverted  into  an  empty  com- 
partment. The  surplus  gas  at  the  same  time  forces  a  water 
seal  and  passes  into  a  spherical  chamber  and  thence  into  a 
chamber  containing  sulphuric  acid,  by  which  it  is  absorbed. 
When  the  gas  production  ie  normal,  the  gas  bubbles  through 
water  in  another  compartment,  the  upper  part  of  which  is 
furnished  with  a  grid  loaded  with  quicklime  and  two  fine 

1  wire  gauzes.  The  purified  gas  circulates  around  the  carbide 
receptacle,  and  thus  recovers  a  portion  of  the  heat  dis- 
engaged by  the  chemical  action,  and  arrives  at  the  places  of 
consumption  in  a  heated  state. — J.  A.  B. 

Acetylene  Gas,  Improved  Genertitor,  Purifier,  and  Holder. 
A.  G.  Smith,  Aberdeen.     Eng.  Pat.  22,646,  Oct.  13,  1896. 

Calcium  carbide  is  put  into  a  perforated  tube  with  pro- 
jecting wires,  which  serve  to  support  it  on  a  pair  of 
quadrants  attached  to  the  inner  surface  of  a  bell.  A  lower 
pair  of  quadrants  act  as  guides  for  the  tube.  The  bell  is 
slipped  into  an  outer  vessel  containing  water.  The  gas- 
exit  pipe  passes  downwards  through  the  water,  and  water 
condensed  from  the  gas  is  drawn  off  from  a  tap  at  the  base 
of  the  upright  tube  fixed  by  the  side  of  the  generator,  into 
which  upright  vertical  tube  this  gas-exit  pipe  passes.  This 
vertical   tube  is  packed  with   pumice  or  other  material,  and 
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mrm  m  .1  purifier,   ill'  ola  ms  are    (1)  "  For  i1 
hoMin-jthc  cntciuni  carbide  in  theg  ;   and  (2) 

■•  8*01  the  combined  condenser  and  purifiei  provided  bj 
of  ilu-  apright  pip.'  nod  the  tube  ni  tbe  side."— J.  A    I!. 

'•  ,  Impls.  in  Apparatus  for  the  Production 
and  Combustion  .•/'.  R.  Tiirr,  Paris.  Eng.  I'm.  24,274, 
i  lei  80,  I  - 

I'm  apparatus  consists  of  two  concentric  vessels,  tbe 
..no  of  which  is  .-In-... I  to  the  air,  and  has  suspended  within 
ii  a  cage  loaded  with  carbide  of  calcium.  The  vessels  are 
in  communication  near  'In-  base,  ami  arc  charged  with 
water  to  a  certain  height.  \  layer  "i  petroleum  Boats  on 
the  water  in  the  inner  vessel.  When  tbe  evolution  of 
acetylene  oecurs  at  a  greater  rate  than  its  consumption,  the 
pressure  within  the  inner  vessel  forces  down  tbe  liquid  ami 
tact  n  iili  1 1.,  petroleum,  «  hi  reupon 
the  evolution  of  pis  at  once  ceases.  The  residue  from  the 
earbide  falls  through  tin-  meshes  of  the  cage.  A  gaa  gene- 
aml  a  lamp  embodying  the  improvements  claimed,  are 
described  in  detail. — .1.  A.  li. 

/'  trie  Furnaces  r('<irhitl> s1 ,  fmpts.  in  and  relating  to. 
s.  Regnoli,  P.  Lori,  I!.  Pignotti,  M.  Pandaleoni,  and 
M.  lit-"!.,  Rome, Italy.     Eng.  Pat.  13,297,  .Tun,-  16,  1896. 

Apparatus  is  illustrated  for  the  collection  and  ntilisation 
tmbustible  gases  from  electric  furnace  reactions  for 
heating  up  the  material  previous  t.>  electric  treatment,  or 
maintaining  the  space  around  the  furnacest  a  high  tempera- 
ture, i  her  pnrposes;  treating  the  material  in  an 
atmosphere  formed  by  the  same  gases  as  are  gi  Derated  in  tbe 
furnace,  which  is  surrounded  hy  an  air  chamber  heated  by 
burning  the  recovered  Rases,  with  the  object  of  diminishing 
the  dispersal  of  heat.  The  furnace  has  a  '<  >'tt  im  in  the  form 
oi  a  sliding  case  easily  changeable  to  avoiil  breaking  up  a 
portion  of  the  furnace  when  changing  the  electrodes,  and  is 
liiR'.l  with  refractory  material  of  feeble  conductivity  to 
avoid  the  formation  of  lateral  arcs. — J.  C.  R. 

Elirhir  Furnace  [Carbides'],  .1  Sew  or  Improved.  V.  II. 
Haviland,  A.  SoUoway,  J.  B.  Collier,  an.!  W.  11.  Murch, 
Bournemouth.     Eng.  Pat.  15,448,  July  18,  . 

The  electric  furnace  or  pot  for  containing  the  material  to 
he  treated,  is  set  in  a  furnace  for  the  purpose  of  heating  it 
ami  its  contents,  ami,  when  a  huh  temperature  is  reached, 
setting  up  the  electric  arc.  The  pot  (plumbago)  is  shown 
as  one  electrode. — J.  C  R. 

Charcoal  Fuel  Blocks,  Impls.  in  the  Manufacture  of.     S. 
Km/.,  Hamburg.     Eng.  1'at.  21,098,  Sept.  23,  1896. 

Soi  if  briquettes  or  blocks  of  charcoal  are  made  from  waste 
woo.i.  sawdust,  or  other  disintegrated  wood,  and  are  then 
heated  under  pressure,  whilst  exclnded  from  air,  till  reduced 
to  charcoal. — R.  S. 

Purifying  Gases  or  Vapours  [Coal  Gas,  Furnace  Gases 
j"c],  (t'n/  gaining  By-Products  therefrom,  ami  sub- 
jecting Gases  or  Vapours  to  the  Action  of  Solid  or 
Liquid  Substances,  and  the  ( 'onverse,  hy  Means  of 
Centrifugal  Action  ;  TmptS.  in.  and  Apparatus  therefor. 
E.  Tbeisen,  Baden-Baden,  Germane.  Eng.  Pat.  23,595, 
Oct.  23,  1S96. 

The  patentee  employs  tbe  method  of  obtaining  intimate 
frictional  contact  between  gases  and  liquids  described  in 
the  specification  of  his  prior  patent.  Eng.  Pat  16.726,  1892 
(this  Journal,  1893,  742),  to  obtain  the  separation  front 
gases  or  vapours  of  certain  of  their  impurities  or  separable 
constituents,  or  to  cause  the  gases  or  liquids  to  react  upon 
a  thin  layer  of  liquid  or  solid  matter,  or  the  converse.  The 
apparatus  employed  consists  essentially  of  a  chamber,  or  a 
revolving  cylinder,  or  a  series  of  such,  against  the  inner 
surface  or  surfaces  of  which  tbe  gases  or  vapours  are  caused 
to  impinge  by  the  action  of  revolving  vanes,  various  modi- 
fications of  this  form  of  apparatus  being  described.  The 
inner  surfaces  of  the  chambers  or  cylinders  may  be  supplied 
with  a  layer  of  liquid  or  solid  material  of  such  a  nature 
that  the  required  absorption  of,  or  chemical  reaction  with. 
the  g»?es  will  be  obtained,  or  the  absorbing  layer  may   be 


'h  positi  -I  hi  c  mtrifi  from  the  gas.-   theun 

U  an  example,  the  separation  of  tar,  ammonia,  sulphui 

hydrogen,  an. I   carbonic  acid   gas    ir al  gas   i 

described  in  the  s| ti,  ition,— R.  A. 

/  unp]  for  Showing  the  Relation  of 
"      ;■  a    ">"/     Wilrogen    in    Mines   on, I   other     I 
Improved.      I.,   Cohn,    Rreslau,    Germany.      En 
09    Dec.  I  I 

Fob  controlling  the  state  of  the  air  in  mines,  chemical 

and  other  works,"  an  open  arc  lamp  i  ed  which  is 

ed  in  circuit  with  a  meter  on  the  dial  ol   which  contact 

pins   are    fixed    in   connection    witl a)  ,• m    l .  II, 

•  Surplus  ol    urn  mgh  varia- 

burning  ..i  the  lamp. — .1.  C.  R. 


IV.-COLOURINQ  MATTERS  AND  DYES. 

Curcumin    from  Turmeric  ..I   Review  of  th  Composition 

of.     Ciamician  and  Silber.     Ber   1897,30    192. 
I  in  authors  have  repeated  the  experiments  ..I'  Jackson  mil 
M.nke   (Beilstein's   Handbucl    II..   Aufl,   III..    4U>,   who 
attribute  to  the   b  idj    the 

onstitution  C6H3(OH)(Ot  11   |.(    II  .i  0<  Hi.   Thi 
curcumin  i  ■.  the  authors   was   recrystallised  from 

methyl  alcohol  an. I  benzene  until  a  constant  melting  po 

.1  :   the  crystals  c    •unci  in   two  forms — iu 
brill;  and   as   lighter  c  loured  prisms;  both 

.-.1  -I  arplj  ni  183°.  Tbe  melting  p.  .in;  of  Jackson 
ami  Menke's  cur  jurain  was  1  78".  Ultimate  an  dysis  led  the 
authors    to    adopt    tl  il    formula  r  .11    n    and   the 

constitutional  formula  (', .,If,,0,(OCH3).,. 

•  in  acetylating  t!  i-  purs  curcumin.  diacetyleurcumin, 
which  crystallised  from  alcohol  in  long  yellow  needles 
melting  at    170:  — 171     \..i-  obtained.     I'he  onstitution  of 

this  product  was  found  to  he  C,  II,. IB   I    01    n  i  I 

Oa  methylating  curcumin,  a  small  crop  of  ci  . 
needles   melting   at  135°,   and   having   the  constitution   of 
dimethylcurcumin,   (  .  ,11,  (  >_.((  n'H    i.    was     obtained.       In 
addition   to   thes  ts,  curcumin    is    found    to    form 

definite  compounds   with  pi  izin  and   with  bydro- 

\yl. inline.     The  hydroxylamine  body,  the  formula  of  which 
is  given  provisionally  as  C:,II,,\'  i  clumps  of  fine 

needles,  having  a  m.lting   point    of    17;;.      The  composi 
of    tl  :i\  Hydrazine    compound   require 

further  attention. — ,1 .  (  I.  !',. 

Dinitronaphlhalenes,   the  Formation    of.      C.   Gasamann. 

Bull.  Soc.  Inl.  Mulhouse.  1896,381 — 382. 
Nitric  acid  acting  upon  naphthalene  produces  at  first 
a-mononitronaphtbalen  •.  and  on  further  action  in  the 
presenc  of  sulphuric  acid,  a  mixture  of  dhritronapnthalene 
1:5  and  1:8,  results.  At  low  temperatures  and  with  very 
strong  acids  the  1 :8  derivative  is  chiefly  formed,  while  for 
a  larger  yield  of  1 :5  dinitronaphthulene,  high  ttmperatur. is 
and  the  ordinary  concentrated  acids  should  he  employed. 
In  order,  for  example,  t-i  obtain  a  consi  lcr.iMe  yield  of' the 
1  :S  dinitronaphthaleiie.  128  grms.  of  naphthalene  are  mixed 
with  lit)  grms.  of  nitric  acid  (617  per  cent.  HN03),  when 
mononitronaphthalene  is  formed  and  floats  as  an  oil  on  the 
surface.  The  mixture  is  cooled,  and  a  previously  cooled 
mixture  of  300  grins,  of  ordinary  concentrated  sulphuric 
acid  and  lOn  grms.  of  fuming  acid  (60  per  cent.  S<  >3)  is 
gradually  introduced  together  with  150  grms.  of  nitric  acid 
(61-7  per  cent.),  a  lo«  temperature  being  maintained. 
When  all  ha-  been  added,  the  mixture  is  heated  for  12  hours 
on  a  water-hath  and  the  liquid  poured  whilst  still  hot  into 
5  litres  of  cold  water.  The  products  are  collected  on  a 
filter,  well  washed  with  water  to  remove  adhering  acid,  and 
separated  by  Beilstein's  method  with  acetone.  With  the 
quantities  here  given  the  yield  of  crystalline  products  is 
79  grms.  of  1:5  dinitronaphthalene  and  115  grms.  of  the 
1:8  derivative.— R.  B.  B. 

Yellow  Dyes-tuff  derived  from  Dinitrofluoretcein. 
F.  Reverdin.     Be'r.  30,  332—334. 

Tin:  subject-matter  of  this  paper  has. already  been  abstracted 
(Eng.  Pat.  3966  of  1896  ;  this  Journal,  1897, 137).    The  sub- 
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stauee   obtained   by  the   notion   of    ammonia   on    dinitro- 
fluoresceSn  has  probably  the  formula — 


C  11 


/C0°\ 


/ 


C.H,.NO..OH 


C<      >  XII 

\C6H,.X<>,  OH 


ail  dyes  level  shades  on  wool  from  an  acid  bath.  The 
fastness  to  light  of  this  dyestuff,  as  well  as  of  its  ethyl 
ether,  surpasses  that  of  the  fluorescein  derivatives,  although 
inferior  to  that  of  tartrazine.  The  action  of  ethylamine 
on  diuitrofluoresoeiii  gives  an  orange,  whilst  p-toluidine 
yields  a  yellowish-brown  dyestuff  tor  wool.  By  acting  with 
ammonia  on  tetranitrofluorescein  no  decisive  result  was 
obtained,  but  b\  allowing  1  kilo,  of  tetranitrofluorescein, 
1  kilo,  of  caustic  potash,  and  1|  litres  of  water  to  stand  for 
some  days  at  the  ordinary  temperature,  a  yellow  colouring 
matter  is  produced,  which,  however,  is  verv  fugitive  to 
light.— T.  A.  L. 

Phenolphthalein,  Quinoid  Derivatives  of.     R.  Xietzki  and 
K.  Burckhardt.      Ber.  30,  175  —  180. 

The  oxidation  of  fluorescinether  ester  gives  the  quiuoid- 
fluorescein  ester,  which  further  yields  the  quinonoid-diethyl 
ether  and  the  monohydroxyl  ether  (Nietzki  and  Sehroter, 
Ber.  28,  44).  Phenolphthalein  does  not,  however,  behave 
in  the  same  way.  Its  earboxyl  ester  has  already  been  pre- 
pated  (Herzig,  Ber.  28,  3258;  29,  158),  but  this,  on 
oxidation,  is  not  converted  into  a  quinonoid-phtbalin  ester. 
This  reaction  does, however,  take  place  with  the  tetrabromo- 
phthalin  ester,  which  dissolves  to  a  colourless  solution  in 
alkalis.  On  treating  the  alkaline  solution  (containing 
4KOH)  with  potassium  ferricyanide,  a  deep  blue  solution 
is  obtained,  which,  on  standing,  deposits  the  potassium  salt 
of  tetrabromphenylphthalein  ether — 


Br 
O:  /\ 


Br 

/\  OH 


lir  \/  =(r  \/ Br 


/\ 


\/ 


-C05C.F, 


This  substance  is  a  pronounced  dyestuff,  and  gives  pure  blue 
shades  on  wool  and  silk.  If  a  dilute  alkaline  solution  of 
the  ether  be  carefully  acidified  with  acetic  acid,  an  almost 
colourless  solution  is  obtained.  On  dipping  a  skein  of  wool 
or  silk  into  the  latter,  and  warming,  the  fibre  is  dyed  blue, 
from  which  it  follows  thai  the  animal  fibre  acts  as  an 
alkali  towards  the  colour  acid.  This  blue  colour  is  also 
produced  when  the  free  ester  comes  into  contact  with  the 
skin.  On  further  ethylation,  the  yellow  qninonoid-dietbyl 
ether  is  obtained,  and  this,  on  saponification,  yields  the 
ethyl  hydroxyl  ether,  which  up  to  the  present  only  exists 
in  the  lactoid  form,  and  has  the  formula — 


HO 


Br 


Br 


Br 
^  OC.H5 


\ 


\/ 


Br 


v  _io 


\/ 

This  L'ives  an  acetyl  compound  when  treated  with  acelie 
anhydride,  whilst  tetrabron, phenolphthalein,  when  heated 
with  ethyl  bromide  and  alkali, only  give-  the  lactoid-diethy] 
ether.— T.  A.  L. 

Azo  Dyestuffs  derived  from  a-Naphthol  and  a-Naphthyl- 
amine  Sulphonic  Acids,  Constitution  of.  L.  Oattermann 
and  H.  Schulze.     Ber.  30,  50—55. 

Tin.  formation  of  azo  dyestuffs  from  the  sulphonic  acids  of 
a-nuphthol    and    a-naphthylamine   has    been    held    to    be 


dependent  on  the  two  following  laws: — 1.  The  diazo  group 
enters  para  to  the  hydroxyl  or  amido  group  if  this  position 
be  free.  2.  If  the  para  position  be  substituted  by  a  sul- 
phonic acid  group,  but  the  ortho  position  be  free,  the  diazo 
group  enters  there.  Several  cases  are,  however,  known  in 
which  azo  dyestuffs  of  the  ortho  series  have  been  formed 
even  though  the  para  position  is  free.  The  authors  have 
examined  the  azo  dyestuffs  obtained  by  combining  diazo- 
benzene  chloride  with  1 -4'-naphthol  sulphonic  acid,  l-4'- 
naphthylamine  sulphonic  acid,  and  1  '3-napbthol  sulphonic 
acid.  The  1  ■3-naphthylamine  sulphonic  acid  would  not 
combine  with  diazobenzene  chloride,  but  only  with  p-uitro- 
diazobenzeue  chloride.  All  these  products  were  reduced 
with  stannous  chloride,  the  sulphonic  acid  group  being 
subsequently  removed  by  means  of  sodium  amalgam.  The 
resulting  products  were  either  2'  1-amidonaphthol  or  1*8- 
naphthylene  diamine.  In  the  case  of  the  dyestuff  from 
diazobenzene  chloride  and  1  ■  4'-nnphthylamiue  sulphonic 
acid,  a  further  proof  that  the  azo  group  enters  ortho  to  the 
amido  group  was  given  by  the  fact  that  the  beuzylidene 
derivative  obtained  by  the  action  of  benzaldehyde  did  not 
give  off  benzaldehyde  when  heated  with  acids,  as  Gold- 
schmidt  (  Ber.  23,  -491',  and  24,  1000)  has  shown  is  the  case 
with  amido-azo  dyestuffs  of  the  para  series.  From  the 
results  obtained,  the  two  following  laws  have  been  formu- 
lated :  —  1.  If  the  position  para  to  the  hydroxyl  or  amido 
group  be  free,  and  the  ortho  and  peri  positions  relative 
thereto  are  unsubstituted  by  sulphonic  acid  groups,  dye- 
stuffs  of  the  para  series  are  formed.  2.  Azo  dyestuffs  of 
the  ortho  series  are  formed  if  the  para  position  be  occupied, 
or  if  it  be  free  and  the  ortho  or  peri  position  relative  to  it 
contain  a  sulphonic  acid  group,  providing,  of  course,  that 
the  ortho  position  is  free.  In  further  confirmation  of  the 
above  laws,  it  is  noteworthy  that  l-2-4'-naphthol  disul- 
phonic  acid  does  not  combine  with  diazo  compounds  in 
spite  of  a  free  para  position. — T.  A.  L. 

2 .3' '-Naphtholsulphonic  Acid,  Action   of  Nitrous  Acid   on. 
R.  Nietzki  and  T.  Knapp.     Ber.  30,  187—190. 

In  the  preparation  of  1 .2.3'-nitronaphtbol  sulphonic  acid 
(used  for  the  manufacture  of  eikonogen),  the  formation  of 
a  red  by-product  has  been  frequently  observed.  In  order 
to  obtain  this  product  in  larger  yield,  the  authors  stir 
2.3'-naphtholsulphonic  acid  (Schaeffer  acid)  or  the  sodium 
salt,  to  a  paste  with  nitric  acid  of  sp.  gr.  1*3,  and  run  in 
fuming  nitric  acid  saturated  with  nitrous  acid  at  a  tempera- 
ture of  0°  O  An  equal  volume  of  water  is  then  added,  the 
crystals  are  filtered  off  and  washed  with  dilute  nitric  acid 
until  the  wash-water  is  a  dark  red.  Analysis  gives  figures 
corresponding  to  the  formula  C^H^NSsOj.  The  analysis 
and  reactions  of  the  substance  point  to  its  being  allied  to 
indopbenol,  and  probably  possessing  the  constitutiona. 
formula — 

y 


/\/\ 


HO:,S 


\X 


O        HO. 


/\ 


\/ 


S03H 


When  treated  with  an  excess  of  aniline  on  the  water-bath, 
it  is  converted  into  the  anilide — 


HO,S 


\/\    . 


v/\/ 


:N 


C6HS 


HN. 

I 
C6H5 


/\/\ 


X 


SO:iH 


It  yields  a  crystalline  leuco  compound  with  stannous 
chloride  and  hydrochloric  acid,  but  on  oxidation  this  gives 
a  bluish-violet  coloration,  and  not  the  original  dyestuff. 

— T  A.  L. 

Diquinoyltrioxime  and  Tetranitrophenol.     B.  Nietzki  and 
F.  Blumenthal.     Ber.  30,  181—186. 

By  the  action  of  hydroxylamine  hydrochloride  (li  mols.) 
on  dinitrosoresorcinol  (Fast  green),  an  intermediate  product 
is  formed,  which  differs  from  the  tetroxime  obtained  by 
Goldschmidt  in  being  insoluble  in  alcohol,  and  from  di- 
nitrosoresorcinol, in  giving  blood-red  instead  of  green  salts 
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with  iron.  The  substance  I-  diquiooyltrioxime,  having  the 
eoMlitatioii  2.1.3.4  or  l.2.8.4.CaH  O.(NOH)  rhi 
action  of  acetic  anhydride  in  the  cold  yields  a  diacety] 
derivative.  I  II  \  ''.,i  Hi',  ,„],  Mj  C.,  whioh,  on  boil- 
ing with  acetic  anhydride  forma  an  anhydride,  ' .  .  II  \  i>, 
melting  at  isi  C.  This  latter  substance  gives  with  ferrous 
ihut  not  with  ferric)  salts  a  dark  green  iron  salt  which 
crystallises  from  acetic  ether.  On  reducing  the  trioxime 
with  stannous  chloride  and  hydrochloric  acid  ami  adding 
alcohol  ami  Bulphnric  acid,  the  sulphate  "t  a  new  triamido- 
nbenol  is  precipitated.  It  gives  a  nine  coloration  with 
ferric  chloride  and  other  oxidising  agents,  and  also  yields 
a  picrate,  a  triacetyl  derivative  melting  at  330  i '.,  ami  a 
tctr  mpound,  m.p.  211    C.     The  oxidation  of  the 

trioxime  did  not  yield  any  definite  products,  ami  the  action 
of  nitric  acid,  even  dilute,  gives  a  tctranitrophenol.  This 
product,  which  probably  lias  the  constitution  — 

1.2.8.  l.6.C,H.OH(NOj 

is  vcrv  easily  soluble  in  water,  acetic  acid,  and  acetic 
ether,  bnl  less  easily  in  benzene  and  petroleum  spirit.  It 
melts  asionally  explodes  violently.    This 

property  is  also  possessed  by  the  potassium  and  silver  salts. 
The  substance  is  a  well-defined  dyestuff,  and  gives  yellow 
shades  (almost  similar  to  dinitronaphthol)  o:-.  wool  and  silk, 
somewhat  redder  than  picric  acid,  and  of  almost  twice  the 
strength. — T.  A.  L. 

Cnrulignom  Dyestuffs.    ('.  Liebermann  and  J.  Flatau. 
Ber.  30,234—342. 

Wttii  a  view  of  further  investigating  the  constitution  of 
civrulijnone  and    detennii  -ition   of  the    qninone 

groups,  the  authors  have  studied  the  action  of  certain 
amines  on  the  substance.  They  find  that  primary  aromatic 
amines  react  with  coerulignone  according  to  the  following 
equation  — 

C„H„0,  -  2NH,X  =  2CH,OH  +  C^H.-O^XXy.. 

forming  deep  blue  dyestuffs  giving  induline-like  shades, 
mdary  amines  like  metbylaniline,  acetanilide,  and  di- 
phenylamine  do  not,  however,  react,  and  the  fact  that 
benaylaniline after  prolonged  heating  does  give  a  colour, 
is  aacribable  to  the  circumstance  that  this  product  -plits 
up  during  the  process  into  benzaldehyde  and  aniline. 
Similarly,  tertiary  bases  like  dimethylaniline  and  quinoline 
are  without  action,  and,  in  fact,  this  reaction  may  be  made 
use  of  for  detecting  the  presence  of  1  —  2  per  cent,  of 
aniline  in  quinoline.  The  compounds  obtained  have  pro- 
bably  one  of  the  following  formula:  — 
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that  is  to  say.  they  are  peculiar  qninone  anilides,  giving 
however,  dark  bine  -hales.  As  compared,  for  inst., 
with  naphthoquinone  auilide,  which  is  yellowish-red.  these 
products  bear  the  same  relation  to  it  that  the  phenyl  do  to 
dipheml  derivatives,  the  latter  of  which,  in  their  azo  com- 
pounds, give  as  a  rule  darker  shades  than  the  former.  This 
may  possibly  be  an  explanation  of  the  blue  colour  of  the 
new  compouuds.  Even  sulphurous  acid  easily  reduces  the 
dyestuffs  to  leuco  derivatives,  and  this  fact  renders  difficult 
their  employment  in  dyeing.  They  can  be  employed 
directly  from  a  solution  or  else  from  the  reducing  vat,  but 
are  deficient  in  fastness.  The  fir-t  term  of  the  series  would 
be  known  as  dianilidodiuiethoxydipheuylquinone,  for  which 
the  trivial  name  lignone  blue  is  suggested.  The  preparation 
of  one  of  its  homologues,  ^-dimethyl  lignone  blue,  is 


follows  :  —  In  grin-,  of  coerulignone  and  120  gnus,  ofgl 
til  i    and    ireated  with  s  grim 

p-toluidine.     The  reaction  only  lasts  a  short  time,  an 

cooling,  the  dyestuff  separates  out  (with  a  yield  of  60 — 7n 
pi  i     enl  I,  and   may  be  recrj  -talli-i  I  f  1 
acid.     Sot  us  derivatives  are  obtained 

from  aniline,  p-bromaniline,  m-chloraoiline,  if>-cumidine, 
o-and  p-anisidine,  anthranilic  acid,  m-  and  /eamidobenzoic 
acids,  and  snlphanih'c  acid. — T.  A.  L. 

PATENTS. 
Sulphonic   Acids    of  Alkyl    Derivative*   of    Meta-ainido- 
pnenolphthaletne    [Rhodaminea   ,    Manufacturt    of.      O. 
[mray,  London.     From  "  The  Farbwerke  vormals  M 
Lucius,  and    Bruning,"    Eoechst  a  M.,  Germany.     Eng. 
I 'at.  2999,  Feb.  10,  1S96. 

i  'rut  u\  alkylated  ni-amidophenolphthaleinsgive  salts  which 

are  only  stable  in  presen  :e  of  an  excess  01  acid,  and  arc 
decomposed  in  the  dyeing  process,  becoming  insoluble. 
Tin-  patentees  avoid  this  difficulty  by  converting  the 
rhodamioes  into  sulphonic  acids  by  treatment  with  fum 
sulphuric  acid  at  a  low  temperature.  Thus.  5  kilos,  of 
symmetrical  di-ethyl-m-amidophenolpbtlialelo  oi  its  hydro- 
chloride are  gradually  stirred  into  100  kilos  of  fuming 
Bulphnric  acid  (10  per  cent.  S03)  at  a  temperature  below 
20°  C.  The  melt  is  agitated  until  a  sample  dissolves  to  a 
clear  solution  in  water  containing  an  exec-s  of  alkali. 
After  pouring  into  water,  the  precipitation  of  the  sulphonic 
acid  is  completed  by  the  addition  of  salt.  The  free 
sulphonic  acid  is  then  dissolved  in  sodium  carbonate 
solution  and  evaporated  to  dryness.  Wool  completely 
exhausts  the  acid  dye-bath  and  is  dyed  the  same  shade 
as  the  unsulphoiiated  di-ethyl  rhodamine,  with  a  brilliant 
fluorescence.  The  free  sulphonic  acid  is  sparingly  soluble 
in  water,  more  easily  in  alcohol  with  a  bright  yellowish- 
red  eolour  and  a  greenish-yellow  fluorescence,  wdiilst  it  is 
insoluble  in  benzene,  chloroform,  ether,  and  acetic  ether. 
The  alkali  salts  are  easily  soluble  in  water  to  yellowish-red 
solutions  haying  a  yellowish-green  fluorescence.  — T.  .V.  L. 

Safranine  A:o  Dyestuffs  Solubli  in  Water,  Manufacture 
O.  [mray,  London.  From  "  The  Farbwerke  vormals 
Mcister,  Lucius,  and  Bruning."  Hoechst  a  M  ,  Cur- 
many.  Fug.  Pat.  5090,  March  6,  1  $96. 
The  compounds  obtained  by  combining diazoti-  1  Safranines 
with  a-  and  S-nuphthols  and  their  sulphonic  acids  are 
insoluble  in  water.  By  allowing  the  combination,  however, 
to  take  place  in  presence  of  ammonia,  soluble  compounds 
are  obtained,  and  an  especially  valuable  one  is  prod:; 
from  0-uaphthol.  The  same  result  i-  effected  by  acting 
with  an  ammonium  salt  on  the  insoluble  compounds.  The 
following  quantities  are  employed  : — 7  kilos,  of  Safranine  T 
(from  tolylene  diamine,  o-tolnidine,  and  aniline)  are  dis- 
solved in  500  litres  of  water  and  5"5  litres  of  hydrochloric 
acid  (2$'7  per  cent.),  and  diazotised  with  a  solution  of 
1*6  kilos,  of  sodium  nitrite.  The  diazo  solution  is  then 
run  into  a  well-agitated  solution  of  200  litres  of  water 
containing  2-9  kilos,  of  /3-naphthol  and  8' 5  kilos,  of  20  per 
cent,  ammonia.  After  stirring  for  two  hours,  .jo  litres  of 
brine  are  added,  and  the  precipitated  dyestuff  is  filter-pressed 
and  dried  at  a  low  temperature,  or  used  as  a  rjaste.  It 
dissolves  easily  in  cold  or  warm  water  with  a  bluish-violet 
colour,  and  dyes  mordanted  or  nnmordanted  cotton  iiuuVo- 
blue  shades.— T.  A.  I. 

.\  ,*r    Haw    Materials    [Benzidine    Derivatives'],   and  of 
Direcl-djeing   Colouring   Matters    derived    therefrom; 
Manufacture   of.     C.    D.    Abel,    London.      From  "The 
Actien  Gesellsehaft  fur  Anilin  Fabrication."     Ens.  Pat. 
"       I,  April  4.  18 

The  new  raw  materials  are  derivatives  of  diphenvlamine 
and  benzidine,  and  are  represented  by  the  following  "general 
formula  -.— 

HjN.D.NH.CsH,NH,.S0jH, 

where  D  is  the  radicle  of  a  benzidine  compound.  The 
latter    are    prepared    by    reducing     the    nitro  compounds 
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obtained  bj  condensing  benzidine  with  o-ehloro-m-nitro- 
benzeue  sulphonie  acid.  These  diamido  compounds  can 
be  converted  into  tetrazo  derivatives3  which,  after  com- 
bination with  various  components,  give  dyestuffs  dyeing 
unmordanted  cotton  from  an  alkaline  or  salt  bath.  The 
following  is  the  preparation  of  the  condensation  product : — 
87  8  kilos,  of  the  sodium  salt  of  o-chloro-wi-uitrobenzene 
sulphonie  acid  and  18  4  kilos,  of  benzidine  are  dissolved  in 
alcohol  containing  50  per  cent,  of  water,  the  whole  being 
then  heated  to  150c  C.  in  a  closed  vessel.  The  sodium  salt 
of  />-nitrophenyl  benzidine-o-sulphonic  acid  is  then  pre- 
cipitated with  salt.  To  effect  the  reduction,  a  solution  of 
40* S  kilos  of  the  sodium  salt  is  boiled  with  50  kilos,  of 
sodiuiu  sulphite  until  a  blackish-green  solution  is  obtained, 
when,  on  cooling,  most  of  the  p-amidophenyl  benzidine 
sulphonie  acid  separates  out,  the  rest  being  precipitated  by 
salt.  The  tetrazo  compound,  obtained  in  the  usual  manner, 
can  be  combined  either  with  the  same  or  with  different 
components,  or  if  such  be  taken  that  after  combination, 
they  can  be  further  diazotised,  trisazo  dyestuffs  are  pro- 
duced. Thus  a  dark  black  for  cotton  is  obtained  by 
combining  the  tetrazo  compound  from  37-8  kilos,  of  the 
sodium  salt  ofp-amidophenyl  benzidine  sulphonie  acid  with 
14 •  3  kilos,  of  a-naphthvlamine,  again  diazotising  with 
7  kilos,  of  sodium  nitrite  and  the  necessary  quantity  of 
hydrochloric  acid,  and  running  the  compound  into  a  solu- 
tion of  47  •  8  kilos,  of -y-amidonaphthol  sulphonie  acid  kept 
alkaline  with  sodium  carbonate.  The  dyestuff,  after  separa- 
tion in  the  usual  way,  dyes  cotton  a  dark  blackish-blue, 
and  this  product,  on  further  diazotisation  and  combination 
with  m-tolylene  diamine,  either  in  solution  or  on  the  fibre, 
gives  dark  black  shades. — T.  A.  L. 

Substantive  Trisazo  Colouring  Mailers  [Blues,  Blacks'], 
Production  of.  YV.  K.  Ileys,  Manchester.  From  The 
Chemical  Works,  formerly  Sandoz,  Basel,  Switzerland. 
Eng.  Pat.  28,810,  Dec.  16,  IS96. 

Br  combining  tetrazo  derivatives  with  certain  amines  in 
equimolecular  proportions,  rediazotising  the  intermediate 
products,  and  combining  these  compounds  with  two  mole- 
cular proportions  of  an  azo  compound,  valuable  trisazo 
dyestuffs  have  been  obtained.  The  amines  generally  em- 
ployed have  been  a-naphthylamine,  Cleve's  a-naphthvl- 
amine sulphonie  acids,  and  certain  amidonaphthol  sulphonie 
acids.  It  has  not,  however,  been  possible  hitherto  to 
employ  amines  of  the  benzene  series,  since  experiment  has 
shown  that  the  compounds  formed  were  not  amido-azo 
derivatives,  but  diazo-amido  compounds,  and  iucapable  of 
further  diazotisation.  According  to  the  present  speci- 
fication, p-xylidine  [(CHa)2:NH;=l  :4:2]  is  an  exception 
to  this  rule,  and  gives  a  readily  diazotisable  intermediate 
product.  By  combining  this  diazotised  derivative,  for 
example,  with  two  molecular  proportions  of  amidonaphthol 
sulphonie  acid  H,  dyestuffs  are  obtained  which  dye  un- 
mordanted cotton  indigo  to  greenish-blue.  These  products 
arc  diazotisable  on  the  fibre,  and,  after  development  with 
/3-naphthol,  give  deep  black  shades  fast  to  washing.  The 
following  are  the  quantities  employed  : — A  solution  of 
6-l  kilos,  of  p-xylidine  and  6  kilos,  of  hydrochloric  acid 
(21°  B.)  in  80  litres  of  water,  is  added  to  the  clear  tetrazo 
solution  from  9' 2  kilos,  of  benzidine  at  about  5  C.  and 
stirred  for  about  two  hours.  The  intermediate  product 
separates  as  a  brown  precipitate,  and  in  order  to  complete 
the  reaction,  20  kilos,  of  sodium  acetate  dissolved  in  water 
are  added.  After  standing  10  hours  at  5°  C,  25  kilos,  of 
hydrochloric  acid  are  run  iu,  and  the  mixture  is  diazotised 
by  gradually  adding  a  solution  containing  3'5  kilos,  of 
sodium  nitrite.  The  brownish-black  precipitate  dissolves 
to  a  reddish  -  yellow  solution,  which  is  then  run  into 
600  litres  of  water  containing  34  ■  5  kilos,  of  amidonaphthol 
disulphouic  acid  II,  4'5  kilos,  of  caustic  soda,  and  40  kilos, 
of  sodium  carbonate.  After  standing  12  hours,  the  mixture 
is  heated  to  boiling  and  the  dyestuff  is  salted  out,  filter- 
pressed,  and  dried.  It  dyes  unmordanted  cotton  indigo-blue 
shades  from  a  bath  containing  salt,  and  when  diazotised  on 
the  fibre  and  combined  with  3-naphthol  it  gives  a  deep  black, 
with  m-phenylene  or  m-tolylene  diamine  a  greenish-black, 
and  with  resorcinol  a  dark  green. — T.  A.  L. 


Violet  and  Blue  Colouring  Matters  of  the  Triphenyt- 
methane  Group,  Production  of.  YV.  E.  Keys,  Manchester 
From  The  Chemical  Works,  formerly  Sandoz,  Basel, 
Switzerland.     Eng.  Pat.  30,015.  Dec.  30,  189  >. 

These  dyestuffs  arc  obtained  by  condensing  tertiary  deri- 
vatives of  (3-naphthy laniiue— such  as  methyl-  or  ethy  1-phenvl 
/3-naphthylainine,  methyl-  or  ethyl-tolyl/3-riaphthylamine, 
methyl-  or  ethyl-xylyl  jB-naphthylamiue  ;  or  secondary  deri- 
vatives, such  as  a-naphthyl-jS-naphthylamiue  or  a-/3-di- 
naphthylamine — with  tetramethyl-  or  tetra-ethyl-diamido- 
benzophenone  by  means  of  phosphorus  oxychloride.  The 
products  formed,  since  they  contain  a  (3-naphthyl  group,  can 
be  readily  sulphonated,  and  yield  compounds  which  give 
pure  shades  fast  to  alkalis.  The  tertiary  derivatives  are 
obtained  by  alkylating  phenyl-/?. naphthylainine  by  the 
ordinary  methods,  and  methyl-  phenyl-  $-  naphthylamiue 
forms  large  colourless  prisms  melting  at  52°  C,  whilst  ethyl- 
phenyl-^-naphthylamine  melts  at  55  ('.  and  crystallises  in 
white  plates.  The  following  example  illustrates  the  method 
employed  for  the  production  of  the  dyestuffs  : — A  mixture 
of  19  kilos,  of  metriyl-phenyl-/3-naphthylamiue,  20  kilos,  of 
tetramethyldiamidohenzophenone,  and  7  kilos,  of  toluene  is 
agitated  in  a  closed  vessel  on  a  water-bath  and  cooled  to 
0  C,  when  13-5  kilos,  of  phosphorus  oxychloride  are 
added.  In  about  15  minutes  a  reaction  sets  in,  and  the 
temperature  rites  to  about  120°  C.  After  about  an  hour,  the 
melt  is  cooled,  powdered,  and  dissolved  in  1,000  litres  of 
hot  water,  and  salted  out.  It  can  be  used  directly  for 
sulphonation,  or  may  be  purified  by  washing  with  toluene  or 
redissolving  in  slightly  acid  water  and  reprecipitating.  It 
forms  a  greenish  crystalline  mass,  which  dyes  wool  a  pure 
violet.  In  order  to  sulphonate  it,  20  kilos,  of  the  product 
are  dissolved  in  60  kilos,  of  100  per  cent,  sulphuric  acid,  to 
which  40  kilos,  of  fuming  sulphuric  acid  (54  per  cent.  S03) 
are  gradually  added  at  20" — 30°  C.  When  a  sample  dissolves 
in  a  large  quantity  of  hot  dilute  caustic  soda,  the  melt  is 
poured  on  to  ice  and  the  dyestuff  is  filtered  off.  In  order  to 
purify  it,  it  is  dissolved  in  1,000  litres  of  hot  water  containing 
the  necessary  quantity  of  caustic  soda, filtered,  and  precipitated 
with  salt  and  acetic  acid.  The  product  dyes  wool  a  pure 
violet  similar  in  shade  to  "  Acid  Violet  7  B,"  but  has  the 
advantage  in  being  fast  to  alkalis.  By  condensing  tetra- 
methyldiamidohenzophenone with  a-j3-dinaphthylamine  and 
sulphonating  the  product,  a  dyestuff  is  obtained  which  gives 
blue  shades  on  wool  from  an  acid  hath. — T.  A.  L. 

V -TEXTILES  :  COTTON,  WOOL,  SILK.  Etc, 

Silk  :  The  Effects  of  Weighting  on  the  Fibre.  B.  Gnehm 
and  E.  Biinziger.  Farber  Zeit.  8,  [1],  1— 2,  and  [2], 
IS— 22. 

By  the  tin  phosphate-silicate  process,  the  weight  of  silk  may- 
be increased  50—60,  and  even  100 — 120,  per  cent,  without 
deteriorating  the  fibre,  whilst  feel  and  lustre  are  actually 
improved.  It  has  been  found,  however,  that  silk  thus 
treated  has,  in  many  instances,  become  tender  after  having 
been  stored  for  some  time,  without  any  cause  for  this  change 
being  assignable.  This  circumstance  has  led  the  authors  to 
study  the  effects  on  the  fibre  of  the  above  method  of  weight- 
ing silk  at  different  stages  of  the  process. 

In  practice,  this  process  is  carried  out  as  follows.  The 
silk  is  steeped  for  one  hour  in  a  solution  of  stannic  chloride 
of  25° — 30"  li.,  squeezed  to  remove  surplus  liquor,  rinsed, 
and  steeped  for  l, — 1  hour  in  a  warm  solution  of  a  soluble 
phosphate  of  3°— 5°  B.,  and  is  again  rinsed.  The  silk  thus 
prepared  is  treated  for  \  —  1  hour  in  a  warm  balh  of  a 
soluble  silicate,  and  washed.  The  silicic  acid  is  the  chief 
constituent  of  the  weighting,  and  the  object  of  the  process 
is  to  precipitate  in  the  fibre  a  mixture  of  silicate  and  phos- 
phate of  tin  along  with  free  silicic  acid,  whilst  by  the  former 
alkaline  method,  stannic  oxide  only  was  deposited.  By  five 
successive  passages  through  the  stannic  chloride,  phosphate, 
and  silicate  baths  respectively,  the  silk  may  be  increased  in 
weight  100 — 120  per  cent.,  as  against  15 — 20  per  cent,  by 
the  older  process.  The  above  order  of  treatment  is  some- 
times varied.  In  some  works  the  silk  is  not  passed  through 
the  silicate  bath  after  each  phosphate  bath,  as  this  would 
give  the  silk  a  harsh  feel,  and  tender  the  fibre. 
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II],-  suthors   conducted   their  investigations  ns   follows. 
\n,r  oacfa  treatment,  the  quantities  "i    tin,  phospl 
.111,1    sUioa  absorbed    bj   the  -Uk,   were  ascertained   by  an 
analysis  of  the  asb,  and  the  fibre  was  tested  for  strength  and 
elasticity.     The  silks  used   in  the  experiments  were  01 
line,  Italian,  18  22  I),  and  tram,  and  Japanese,  b>  D. 

1  be  results  are  given  in  the  subjoined  tables 


A. — Italian  Organzim  - 


The  "tensile  strength"  is  expressed  by  the  numberof 
firms,  required  to  bn  I  thi  thread,  The  "elasticity"  is 
the  increase  in  length  before  bri  Iculated  for  i  metre 

of  thread. 

'I'll,-   numbers  of  "strength"  and  "elasticity 
mean  ol  10  experiments.     Bui  a-  fibres  which  »arj  sonsidci 
i\,  lucre  than   IS   per  cent)  cannot   1 ompared 
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B.— Japanese  Filature  Tram. 
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•  Instead  of  the  usual  course,  silicate  after  pinksall. 

t  Order  of  baths—  IP.  lXa.  2P.2Na.3P.3Na,  IP.  4N'a.  5  P.  ISi,  ,;p,  25i, 

J  Order  of  baths.— IP.  lXn,  2P.  2Xa,  3P,  3Xa,  IP,  lSi,  5P,  2Si. 
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B. — Japanese  Filature  Tram — continued. 
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•  Instead  of  the  usual  course,  silicate  after  pinksalt. 

+  Order  of  baths.— IP,  IXa.  2P,  2Xa.  3P,  3Xa,  4P,  4Na,  5P.  ISi,  HP.  2Si. 

t  Order  of  baths.— H,lXa,2P,  2Na,  3P,  3Na,  4P,  lSi,  5P,  2S 


with  each  other,  the  "  variation  of  fibre  "  is  given  in  a 
separate  column.  These  numbers  are  the  difference  between 
the  mean  of  10  trials  and  the  mean  of  the  numbers  below 
the  first  mean,  expressed  in  per  cent,  of  the  former.  Thus, 
let  the  mean  of  10  trials  be  134,  and  that  of  the  lower 
numbers  127  ;  then  134:(134— 127  )=  100:X;  or  =  o'i. 

P,  Na,  and  Si  iu  the  tables  stand  for  "  pinksalt  "  (stannic 
chloride),  sodium  phosphate,  and  silicate  baths  respectively  ; 
and  the  numerals  before  each,  indicate  the  number  ef 
passages  of  the  silk  through  each  bath. 

Conclusions: — 1.  The  results  obtained  show  a  consider- 
able excess  of  SnO;  in  the  fibre — that  is,  more  than  would  be 
required  to  form  neutral  salts.  Thus,  in  organrine  silk 
which  has  been  passed  once  through  a  pinksalt  and  once 
through  a  sodium  phosphate  bath,  a  compound  corresponding 
to  the" formula  4SnOa.Ps03  seems  to  have  been  formed. 

■2.  A*  the  weighting  progresses,  so  the  elasticity  decreases  ; 
temporarily,  however,  especially  after  a  passage  through 
the  silicate  bath,  there  is  a  slight  recovery. 

The  tensile  strength  is  not  materially  affected. 

3.  The  heating  of  even  heavily  weighted  silk  for  40  hours 
at  a  temperature  of  40°  C.  has  no  appreciable  influence  on 
the  strength  of  the  fibre.  But  if  this  temperature  be 
increased  (say  to  ."..'>  — 65:  for  40  hours),  then  the  elasticity, 
and  partly  also  the  tensile  strength,  seem  to  suffer  dimi- 
nution. 


4.  Direct  sunlight  has  a  fatal  influence.  The  strength 
of  fibres  exposed  to  light  fell  to  one  half  and  more 
below  that  of  samples  which  had  not  been  exposed ;  and  in 
one  case,  where  the  silk  had  been  passed  six  times  through 
the  pinksalt,  the  fibre  was  so  brittle  that  its  strength 
could  not  be  ascertained  at  all.  Under  the  microscope  this 
silk  exhibited  sharp  cross  cuts,  and  on  the  fibre  small  nodules 
were  deposited. 

As  it  is  impossible  to  expose  hanks  evenly  to  light,  the 
effects  of  the  latter  on  the  different  fibres  must  vary  accord- 
ingly, and  this  is  shown  to  have  been  the  case  by  the 
numbers  of  "variation." 

The  observation  is  also  of  interest  that  the  strength  and 
elasticity  of  the  fibre,  which  have  suffered  from  a  passage 
through  the  pinksalt  solution,  are  again  slightly  recovered  after 
a  passage  of  the  silk  Ibrough  a  phosphate  or  a  silicate  bath. 

The  authors  have  examined  several  samples  of  dyed  silk, 
weighted,  and  the  results  were  confirmatory  of  the  above 
conclusions,  viz.,  that  heating  to  40°  C.  has  no  injurious 
effect,  but  that  light  weakens  the  fibre  considerably. 

The  following  table  shows  the  influence  of  light  after  ao 
exposure  of  18  days,  chiefly  during  rainy  weather,  for  14 
days  without  any  direct  sunlight,  and  a  few  hours  of  sun- 
shine only  on  the  remaining  four  days.  The  numbers  in  the 
first  column  indicate  the  degrees  of  weighting,  whilst  the 
letters  a  and  6  signify  different  modifications  of  the  process 


Colour  and  Degree  of  Weighting. 


Before  Exposure. 

After  Exposurt 

Tensile 
Strength. 

Elasticity. 

Variation. 

Tensile 
Strength. 

Elasticity. 

Variation. 

Per  Cent. 

Per  0  i,l. 

50 

177 

16'8 

45 

140 

18*4 

.",1 

132 

25 'J 

51 

1:12 

6-8 

S3 

1-1 

141 

51 

106 

6'2 

His 

1--, 

9-J 

91 

186 

10-9 

95 

111 

15-7 

7i. 

-3 

11   2 

:■■■ 

133 

111-5 

62 

69 

12'9 

181 

138 

13'2 

145 

'.it 

131 

ISO 

133 

11-4 

140 

122 

11-6 

125 

12" 

8'0 

119 

90 

6-S 

107 

126 

7-t 

122 

85 

8'5 

70 

161' 

20-0 

69 

150 

2"-o 

71 

117 

17'6 

73 

91 

4-0 

88 

131 

176 

95 

90 

IS'l 

Organzine,  light  gn 

50 

Tram,  red, ',  30  J" 

„      yellow,  b  30/50 

-li.  5  'i"  B0  ... 

„       „     bluish,  '.  in'  80 

„     whit..  

„      vellcv. 

brown,  h  80  100 

,.     bine,  6  B0  i"  < 

orange,  a  111  p 

„      green, a  112  p 

,,      ponceau,  a  lis  p 


•■ 


-I.  s. 


Itorob si.  1897.1     THF.  JOURNAL  OF  THE  SOOTETY  OF  CIIEMICAI,  DSTDUSTBY. 


237 


PATENTS. 

Fibrous  Material  [Eucalyptus  Fibre],  Tin-  Manufacture 
of  an  Improved.  J.  \.  Maquaire,  Paris,  Eng.  Pat. 
..  Feb.  17,  is'.m.. 
in.  materia]  is  obtained  by  suitable  treatment  of  the  Bbrei 
of  the  eucalyptus,  rheae  fibres  are  subjected  to  successive 
treatment  with  warm  water,  alkali,  and  acid,  aftei  which 
they  are  waahed  with  resin  Boap  and  then  with  water.  The 
fibres  are  then  dried,  soutohed,  and  stripped,  and  carded  to 
form  "  eooalyptus  wool  or  wadding."  The  resins  removed 
daring  the  above  treatment  axe  restored  to  the  wadding  by 
■low  fumigation  in  a  cylinder. 

The  material  is  stated  to  be  applicable  to  the  manufac- 
ture of  Felt,  and  also  capable  of  being  spun  either  alone  or 
ther  with  other  textile  fibres  of  animal  or  vegetable 
origin. — R.  II.  H. 

Dressing  or  Finishing  Compound  for  Woven  Fabrics,  An 
Improved.  E.  1!.  L.  Blumer,  jun.,  Zwickau,  Germany. 
Eng.  Pat.  38,670,  Dec   15,  1896. 

The  compound  consists  of  magnesium  chloride,  borax, 
starch,  aud  rye  Hour.  The  borax  is  added  iu  order  to 
neutralise  any  hydrochloric  aeid  liberated  by  decomposition 
of  the  magnesium  chloride,  and  the  rye  flour  prevents  the 
absorption  of  moisture. — K.  1!.  15. 


VI.-DYEING,  CALICO  PRINTING,  PAPER 
STAINING.  AND  BLEACHING. 

Gum  for  Thickening,  A  iVeio.     Ch.  Gassmann. 
Farter  Zeit.  8,  2 — I. 

THE  author  has  made  trials  with  various  new  gums,  and 
found  a  good  substitute  for  tragacanth,  &c.  in  the  new 
thickening  material  termed  "  Slepah  "(Labiche,  Mnlhoase). 
The  advantages  of  this  gum  are  said  to  be  that  it  is  easily 
removed  from  the  fibre  by  washing,  leaving  the  latter  soft, 
and  in  not  tinting  wool  and  silk  yellow  daring  steaming  to 
the  same  extent  as  other  gams  commonly  used  in  printing. 
A  quantity  of  from  SO — 60  grms.  of  slepah  boiled  with 
500—600  grms.  of  water,  and  dilated  to  1  litre,  yields  a 
mucilage  suitable  for  printing. — I.  S. 

Manganese  Brown.  Sulphocyanide  Discharges  on .  V.  Beisz 
(with  report  bv  C.  Schcen).  Bull.  Soc.  Ind.  Mulhouse, 
1896,  378—380. 

Tin-  use  of  sulphocyanides  as  discharges  for  Manganese 
Brown  has  been  described  by  Brand  (Hull.  Soc,   ind.  Mul- 

house.  1S'J6.  79  ■.  thi-  Journal,  1896,  It'.i)-  The  present 
author  recommends  for  a  red  discharge,  a  printing  colour 
consisting  of  5"  parts  of  thickening,  50  parts  of  ammonium 
sulphocyanide  (400  grms.  per  litre).  10  parts  of  acetic  acid 
6  B.,  and  24  parts  i  f  alizarin  (20  per  cent  pastel;  after  print- 
ing with  this  colour,  the  cloth  is  steamed.  In  the  case  of 
chromium  mordants,  the  author  finds  that  (1)  pure  chromium 
sulphocyanide  does  nut  discharge  the  brown  ;  (2}  a  mixture 
-00  c.c.  of  a  thickened  saturated  chromium  sulpho- 
cyanide solution  and  200  c.c.  of  hydrosulphocyauic  acid 
(23 '6  grms.  per  litre)  has  little  effect  in  the  coid,  but  on 
steaming  discharges  the  brown  aud  fixes  on  the  fibre  a 
green  oxide  of  chromium  ;  (3)  a  mixture  of  660  c.c.  of 
chromium  sulphocyanide  and  40  grms.  of  hydrosnlphoeyanic 
acid  discharges  even  in  the  cold,  and  on  steaming  rixe-  a 
greenish-yellow  oxide;  (4)  S00  c.c.  of  chromium  sulphc- 
cyanide,  together  with  140  c.c.  of  sodium  sulphite  40  B. 
and  60 — 70  c.c.  of  acetic  acid  of  6:  B.,  discharge  feebly  in 
the  cold  and  readily  on  steaming,  with  fixation  of  a  dirty 
grey  oxide.  For  a  blue  discharge  750  c.c.  of  thickened 
chromium  sulphocyanide,  100  c.c.  of  Alizarin  Blue  S,  and 
150  c.c.  of  sodium  bisulphite  of  40"  B.,  may  be  used.  The 
brown  iu  this  case  becomes  a  little  paler,  probably  owing  to 
excess  of  sulphurous  acid. 

C.  Seheen  confirms  the  author's  statements,  and  remarks 
that  for  a  clear  bright  red  some  hydrosulphocyanic  acid 
should  be  added  to  the  above -described  alizarin   aud   alu- 


minium odour.       Ill  all  ea-es  the  brown  tends  to  be  partially 

reduced  on  steaming,  and  this  may  easily  bad  to  urn 
colour-. — K.  B,  B. 

Turkey-Bed,  An   Tmpt.   in  the   Dyeing  of.     T.    Baldcns- 
berger.      Ball.  Soc.  Ind.  Mulhouse,  1896,883—884. 

In  order  to  avoid  the  chief  defects  of  Tnikev-red  dyeing, 
viz.,  the  necessity  of  frequently  cleaning  the  dye-bathe  to 

remove  grease,  uneven  dyeing  (when  dyed  on  the  winch  >, 
and  the  great  length  of  time  required  (when  dyed  in  the 
jigger),  the  author  recommends  the  use  of  an  alkaline 
alizarin  solution,  prepared  bj  dissolving  10  kilos,  of  alizarin 
(20  per  cent,  paste)  in  10  litres  of  water  containing!  kilo, 
of  ammonia.  The  pieces  arc  dyed  in  the  jigger ;  they  are 
first  passed  through  cold  water  containing  a  calcium  salt, 

more  water  is  then  added,  the  bath  heated  lo  50D  C,  and  the 
alizarin  solution  added  in  two,  three,  or  four  portions 
according  to  the  length  of  the  piece.  The  bath  is  raised  to 
the  boil  in  half  an  hour,  aud  boiled  for  15  minutes  ;  after 
lo  passage    the  bath  i-  almost  completely  exhausted ;  the 

pieces  are  then  washed  and  cleared  in  the  ordinary  manner. 
It  is  slated  that  the  red  is  superior  in  brilliancy  to  that 
obtained  without  the  use  of  ammonia,  that  the  colour  is 
perfectly  even,  and  that  one  hour  sutbees  for  the  dyeing  of 
three  pieces,  \\  metres  in  width,  by  this  method,  while  three 
hours  would  be  required  for  the  dyeing  iu  the  ordinary 
winch  machine. — K.  B.  B 

Aniline  Black  [O-i idttt ion']  from  Aniline  Fluoride.  II.  Lind- 
ner. Leipziger  Fiirber  u.  Zeugdr.  Zeit.  1KU7,  46,  [2]. 
Aniline  fluoride,  the  author  states,  has  the  advantage 
over  aniline  chloride  of  not  attacking  the  vegetable  fibre  to 
the  same  extent  as  the  latter,  whilst  yielding  a  full  aud 
good  black.  Its  only  drawbacks  are  that  the  black  dyed 
with  it  has  not  quite  the  desired  lustre,  and  that  its  price  is 
somewhat  higher  than  that  of  the  chloride. 

Aniline  fluoride  being  much  more  neutral  than  the 
chloride,  it  requires  a  somewhat  larger  proportion  of 
oxidising  agents,  such  as  sodium  chlorate  and  copper 
nitrate,  and  aluminium  chloride  is  to  be  substituted  for  the 
corresponding  acetate.  If  the  right  proportions  of  the 
several  ingredients  are  taken,  the  oxidation  proceeds  as 
evenly  as  with  aniline  chloride. 

The  author  has  obtained  good  results  by  working  as 
follows  : — 5,400  grms.  of  aniline  fluoride  are  stirred  up 
with  10  litres  of  tepid  water.  In  another  vessel  are  dis- 
solved 900  gnu-,  of  sodium  chlorate  in  4  litres  of  water, 
and  in  a  third  vessel  450  gnus,  of  ammonium  chloride  iu 
4  litres  of  water.  When  cold,  these  three  solutions  are 
mixed  together,  and  to  them  are  added  3  litres  of  copper 
nitrate  aud  100  grms.  of  aluminium  chloride,  and  the 
whole  is  made  up  to  30  litres. 

The  copper  nitrate  is  prepared  as  follows  : — To  a  solu- 
tion of  900  gnus,  of  copper  sulphate  in  3  litres  of  boiling 
water  are  gradually  added,  whilst  stirring,  900  grms.  of 
soda  crystals.  After  the  precipitate  has  settled,  the  super- 
natant liquid  is  decanted,  and  400 — 500  grms.  of  nitric 
aeid  are  added  to  the  residue  until  the  latter  is  dissolved. 

The  aluminium  chloride  is  prepared  by  dissolving 
1,000  gnns.  of  alum  aud  600  grms.  of  barium  chloride  in 
4  litres  of  boiling  water,  and  allowing  the  precipitate  to 
settle.     The  clear  solution  is  used. — I.  S. 

PATENTS. 

Rapid  Tanning  of  Hides,  Process  and  Apparatus  for  the  ; 
applicable  also  for  Dyetng  and  otherwise  Treating 
Leather.  H.  I..  .1.  lioy,  Paris,  France.  Eng.  Pat.  2572, 
Feb.  4,  1896. 

s.e  under  HIV., page  250. 

Dicing.  Bleaching,  or  Scouring  Fibrous  Materials,  Impts. 
in  Apparatus  for.  T.  Halliwell,  Eccles.  Eng.  Pat.  2840, 
Feb.  7,  1896. 

The  apparatus  described,  consists  of  two  closed  vats  con- 
nected at  the  bottom  by  a  pipe,  and  two  condensing  chambers 
placed  above  these  vats.  The  condeusing  chambers  are 
connected  with  an  injector,  by  means  of  which,  air  or  steam 
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may  be  exhausted  from  cither  of  the  vat*.  A  vacuum  is 
produced  in  each  vat  alternately,  anil  the  liquor  thus  caused 
to  pass  from  oue  vat  to  the  other,  this  movement  of  the 
liquor  being  automatically  reversed,  wheu  a  certain  level  is 
reached,  In  means  of  a  float  and  slide  valve.  In  this  way 
the  liquor  is  repeatedly  drawn  through  the  cops,  or  other 
material  in  the  wits,  iu  alternate  directions. — R.  11.  B. 

Culch,  Tmpis.  in  preparing,  for  Sale  and  for  Use.  J.  R. 
Carruthers,  Tradeston,  Glasgow.     Eng.  Pat.  3178,  Feb. 12, 

1s;ig. 

Any  ordinary  form  of  cutcfa  is  subjected  to  the  action  of 
hot  or  dry  air  in  a  centrifugal  machine  or  otherwise,  and 
is  then  reduced  to  powder.  The  ponder  is  next  granu- 
lated by  treatment  with  steam,  water,  or  other  suitable 
liquid,  and  by  the  action  of  mixing  and  drying  apparatus. 

In  another  modification  of  the  patentee's  process,  the 
original  catch  is  made  into  a  paste  with  water,  the  paste 
dried  and  granulated  as  before,  or  spread  into  sheets,  dried, 
broken  up,  and  sieved  into  powders  of  various  grain. 

By  any  of  the  above  means,  a  product  similar  in  colour 
and  appearance  to  the  original  cutch  is  obtained,  but  one 
which,  iu  that  it  is  more  easily  handled,  dissolved,  and 
measured,  is  more  useful,  technically  and  commercially. 

— E.  R."  B. 

Fast  Colours  on  Animal  Fibre,  The  Production  of,  by  the 
Aid  of  Oxide  of  Titanium.  J.  Barnes,  Accrington.  Eng. 
Pat.  5712,  March  14,  1896. 

Oxihe  of  titanium  (Ti03)  iu  a  more  or  less  hydrated  con- 
dition may  be  fixed  upon  the  wool  fibre  by  boiling  iu  a 
solution  containing  titanium  tetrachloride  (TiCl,)  and  cream 
of  tartar,  the  mordant  containing  these  two  substances 
being  previously  prepared.  It  is  claimed  that  titanium 
mordant  yields  bright  and  fast  colours  intermediate  in  shade 
between  the  colours  produced  with  chromium  and  with 
aluminium  mordants. 

A  titanium  mordant  may  also  be  prepared  by  dissolving 
hydrated  titanium  oxide  in  oxalic  acid;  in  this  case  the 
mordanting  bath  should  not  be  heated  above  160°  F. 

Silk  may  be  mordanted  by  steeping  for  several  hours  in  a 
cold  solution  of  titanium  tetrachloride  at  10°  Tw. 

For  further  details,  see  this  Journal,  1896,  420. — R.  B.  B. 

Crape-like  Designs  on  Cotton,  Linen,  and  other  Fabrics  or 
Yarns  of  Vegetable  Origin :  .4  Chemical  Process  for 
the  Production  of  White  or  Coloured.  J.  Weiss,  Heiden- 
heim-on-Brenz,  Germany.  Eng.  Pat.  8235,  April  IS, 
1896. 

In  this  modification  of  the  mercerising  process,  the  fabric  is 
impregnated  with  caustic  alkali  and  immediately  printed 
with  acids,  salts,  or  metallic  oxides  soluble  in  alkali,  which 
neutralise  the  caustic  alkali  in  the  printed  parts  and  thereby 
prevent  the  contractile  action  from  taking  place  in  those 
portions  of  the  fabric.  By  varying  the  constituents  of  the 
printing  mixture,  a  great  variety  of  coloured  crepon  effects 
maybe  obtained.  For  instance,  chromic  acetate  produces 
green  chromic  oxide  ;  salts  of  aluminium  and  tin  are  de- 
composed by  the  alkali,  and  the  oxides  of  those  metals, 
thus  fixed  npon  the  fibre,  act  as  mordants  for  alizarin  or 
other  dyestuffs.  Ferric  chloride  yields  ferrie  oxide,  which 
can  be  combined  with  potassium  ferrocyanide  to  form 
Prussian  blue.  If  the  printing  mixture  be  composed  of 
tannin  and  acetic  acid,  the  printed  portions  may  be  dyed 
with  a  basic  colouring  matter,  or  if  the  fabric  be  impregnated 
with  S-naphthol,  dried,  mercerised,  and  printed  at  once 
with  diazo  solutions  containing  acetic  acid,  the  printed  por- 
tions are  coloured  with  the  resulting  azo  compound. 

By  analogous  methods,  white  crape  like  effects  may  be 
produced  upon  a  coloured  ground. — 1!.  B.  B. 


^II.-ACIDS,  ALKALIS,  AND  SALTS. 

Sulphide  of  Sodium,  Electrolytic  Oxidation  of.     Scheurer- 

Kestner.     Bull.  Soc.  China.  17,  [2],  1897,  99. 
A  paper   has  recently  been  published  by   Durkee  on  the 
oxidation  of  sulphide  and  sulphydrate  of  sodium  by  electro- 
lysis.    This  author  finds   that,  whereas  oxidation  by  air  or 


gaseous  oxygen  gives  rise  to  hyposulphite  (thiosulphate), 
oxidation  by  means  of  the  electric  current  causes  the  for- 
mation of  sulphate.  He  further  states  that  during  the  process, 
sulphur  is  precipitated,  and  hyposulphite  (thiosulphate)  can 
be  detected  in  the  solution  ;  that  is,  the  oxidation  of  the 
sulphide  to  hyposulphite  occurs  as  an  intermediate  step  in 
the  formation  of  the  sulphate.  Scheurer-Kestner  points  out 
that  the  electrolytic  oxidation  of  sodium  sulphide  was 
patented  in  France  in  1875.  and  that  in  1881  he  published  a 
note  on  the  reaction.  Working  with  sulphide  only,  and  not 
hydrosulphide,  he  failed  to  note  at  any  time  either  deposition 
of  sulphur  or  formation  of  thiosulphate ;  and  from  his 
observations  that  the  electrolysis  always  occurred  with  an 
unavoidable  evolution  of  oxygen,  and  that  it  required  the 
same  time  to  oxidise  by  electrolysis,  solutions  containing  the 
same  quantity  of  sulphur,  whether  the  sulphur  was  present 
a-  sulphide  or  as  thiosulphate,  he  comes  to  the  conclusion 
that  it  is  inadmissible  to  consider  au  intermediate  oxidation 
to  thiosulphate  as  occurring,  and  that  the  oxidation  proceeds 
directlv  to  sulphate,  thus  :   Xa.s  +  04  =  Na.,s  I,. 

— J.  T.  C. 

Sulphur   in  Pyrites,  Determination  of,  by  m      is   •»/'  Sodium 
Peroride.     C.  Glaser.     Chens.  Zeit.  1897,  40. 
See  under  XXIII.,  page  262. 

Caustic  Alkali,  Estimation  of,  in  Presence  of  Alkaline 
Carbonates.  G.  Lunsre.  Zeits.  f.  angew,  Chem.  1897, 
[2],  41. 

See  under  XXIII.,  page  262. 

Persulphatcs,  Anah/sis  of.     F.  Ulzer.     Zeits.  f.  augew. 
Chem.  1897,  [2],  61. 

See  under  XXIII.,  page  262. 

PATENTS. 

Carbonic  Acid,  Impts.  in  meansfur  Obtaining,  from  Gaseous 
Mi.i  lures.  W.  Raydt,  Stuttgart,  Germany.  Eng.  Pat. 
873,  Jan.  13,  1896." 

Tins  is  an  improvement  on  Eng.  Pat.  13,456,  1895  (this 
Journal,  1896,  594),  in  which  a  method  is  described  of 
obtaining  carbonic  acid  from  furnace  and  other  mixed  gases 
by  bringing  these  into  contact  with  moistened  alkali  car- 
bonate, and  heating  the  resulting  bicarbonate.  According 
to  the  present  improvements,  instead  of  moistening  the 
carbonate  to  be  acted  upon,  the  gases,  heated  to  70°  G,  are 
led  through  layers  of  asbestos,  small  coke,  or  other  suitable 
absorbent  material,  kept  moist  by  a  spray  of  distilled  water, 
ordinary  water  being  unsuitable.  The  gases  thus  moistened 
then  permeate  layers  of  the  carbonate  ranged  intermediately, 
within  a  chamber  divided  into  compartments  by  a  series  of 
heating  pipes  communicating  by  external  chambers.  The 
apparatus  may  be  arranged  for  passage  of  the  entering 
gases  either  upwards  or  downwards,  but  in  such  manner 
that  the  gases  only  reach  the  layers  of  carbonate  after 
they  are  moistened  by  traversing  the  wet  absorbent.  The 
apparatus  used  in  the  previous  process,  may,  with  certain 
modifications  such  as  indicated,  be  made  available. — E.  S. 

Ammonium  Nitrate  and  other  Salts.  Impts.  in  the  Manufac 
ture  and  Purification  of.    T.  Fairley,  Leeds,  Yorks.    Eng. 
Pat.  1667,  Jan.  23,  1896. 

132  parts  of  ammonium  sulphate  and  170  parts  of  sodium 
nitrate,  slightly  moistened  if  necessary,  are  heated,  with 
constant  stirring,  until  a  temperature  of  108' — 110"  C.  is 
attained,  and  the  partially  fused  mass  is  maintained  at  this 
temperature  for  from  3  to  5  minutes.  The  product  thus 
formed  consists  essentially  of  ammonium  nitrate  and  sodium 
sulphate,  but  the  reaction  is  not  complete,  and  the  patentee 
states  that  a  similar  product  is  obtained  by  heating  160  parts 
ammonium  nitrate  and  142  parts  of  anhydrous  sodium 
sulphate  to  110°. 

The  mass  is  extracted  with  boiling  alcohol  (methylated 
spirit  containing  85  to  93  per  cent,  of  real  alcohol),  to  which 
is  added  ammonia  corresponding  to  0'5  per  cent,  of  the 
alcohol.  This  ammonia,  by  preventing  the  formation  of  an 
acid  liquid  during  extraction,  enables  a  purer  product  to  be 
obtained,  and  prevents  corrosion  of  the  metal  portions  of 
the  extraction  apparatus. 
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The  alcoholic  solution  oontahu  the  ammonium  nitrate 
admixed  with  about  l"  pet  cent,  of  Bodiam  nitrate,  «  liilst  jlu- 
Insoluble  residue  consists  of  sodium  sulphate,  together  with 
.ili. .in  s  per  ..  ni.  of  ammonium  lulpt 

'I'lic   mixed   sodium   and   ammonium    o 

■  \  of  the  ale  >hol,  washed  in  an 
upright  cylindrical  vessel,  with  cold  water  or  a  cold  saturated 
-..In i ion  oi'  anunoninni  nitrate,  which  dissolves  oul  the  more 
mlnhle    sodium    nitrate    (see    following    abstract).     The 

prooeas    may   be   made  < tinuous  ;    the    moist    purified 

ammonium  nitrate  discharged  from  the  top  of  the  pei lator 

is,  after  drying,  rcadj  for  use. 

It  contain-  last  than   i   per  cent,  fixed  or  solid  impurity. 
The   liquid  from  the  percolator  is  evaporated  and  tl 
salts  added  to  the  next  material  treated;  to  thi 
added  the  ammonium  sulphate  rei  overed  from  its  admixture 
with  sodium  sulphate  by  treatment  with  boiling  water. 

— .IT   C. 

Ammonium  Nitrate,  fmpts.  in  thi  Manufacture  of. 
T.  (Tab-ley,  Leeds,  Forks,  Eng.  Pat.  1668,  Jan.  s.\,  L896. 
The  object  of  the  invention  is  to  obtains  practically  pure 
ammonium  nitrate  from  the  mixed  nitrates  of  ammonium 
and  sodium  obtained  when  a  solution  of  sodium  nitrate  is 
treated  with  ammonium  bicarbonate  or  ammonia  and  carbon 
dioxide.  The  separation  of  the  mixed  nitrates  depends  on 
the  fact  that  at  low  temperatures  sodium  nitrate  is  more 
soluble  than  the  ammonium  salt  The  concentrated 
solution  of  the  mixed  nitrates  is  fed  in  at  the  bottom  of  a 
evlir.  I.  e\t.  rnailv  cooled   to  about  —  15   C,  and 

the  ammonium  nitrate  delivered  at  the  upper  end,  is  purified 
by  washing  with  cold  water  or  with  a  cold  saturated  solution 
of  ammonium  nitrate.  The  liquid  remaining  from  the 
cooling  process  is  used  to  dissolve  fresh  quantities  of  sodium 
nitrate  for  treatment  in  the  ammonia-soda  process  above 
mentioned,  and  the  cooling  of  the  solution  of  the  mixed 
nitrates  may  be  partially  effected  by  saturating  the  solution 
obtained  in  one  operation  with  the  dried  salts  obtained  on 
evaporating  the  solutions  obtained  in  a  previous  operation. 
By  this  means  much  of  the  external  refrigeration  nui  be 
avoided.— J.  T.  C. 

Silicates  of  Sodium  and  Potassium,  Nitric  and  Sulphuric 
Acids,  and  Caustic  Soda  and  Potash  ;  Impts.  in  the 
Manufacture  of.  W.  Qarroway,  Glasgow,  NJB.  Eng. 
l'at.  8489,  Feb.  I,  1896. 
From  1  to  3  parts  of  sand  or  "round  flint  is  mixed  with 
1  part  of  sodium  nitrate,  or  with  an  equivalent  proportion 
of  potassium  nitrate,  and  the  mixture  is  heated  in  an  iron 
Ktort,  which  may  be  arranged  over  a  pyrites  burner  when 
the  process  is  worked  in  connection  with  a  sulphuric  acid 
plant.  Superheated  steam  and  hot  air  are  admitted.  The 
nitric  acid  evolved  may  be  condensed,  or  taken  to  a  Glover 
toner.  The  aikali  silicate  formed  is  lixiviated,  and  the 
Uqnid  may  be  treated  with  lime  to  precipitate  silica,  bavin!.' 
caustic  soila  or  potash  in  solution.  Any  insoluble  silicate 
resulting  from  the  process  may  be  applied  in  the  manufacture 
of  cement.  The  apparatus  employed  is  shown  in  connection 
with  a  >i  Iphuric  acid  plant. — E.  S. 

Carbonic  Arid  Gas  passing  from  Lime  Kilns  and  designed 

for   Liquefaction,  A    New  or   Improved  Process  for  the 

Purification    of.      A.    D.   Delsemine,    Liege,    Belgium. 

Eng.  Pat.  3662,  Feb.  IS,  1896. 

Lime-kiln  ga-e-  are  pumped  into  high  towers,  down  which 

streams  of  water  descend,  and  are  then   passed  into  close 

receivers  containing  potash  lye,  which,  when  saturated  with 

carbonic  acid,   is   heated    to    recover  the   gas.      The   moist 

carbonic  acid  is  then  taken  through  a  refrigerating  apparatus 

to  a  gasometer,  and,  before  being  liquefied  in  a  compressor, 

is  dried  by  contact  with  calcium  chloride. — E.  S. 

Sulphate  of  Ammonia,  Impts.   in  or  relating  to  Saturators 

for  Use  in  the  Manufacture  of.  p.  Doggan,  Rosher- 
ville,  Kent.  Eng.  l'at."  5011,  March  5,  1896. 
The  upper  portion  of  the  saturating  vessel  is  preferably 
cylindrical  in  shape,  but  the  lower  part  is  made  conical  or 
curved,  so  that  the  sulphate  as  it  forms,  falls  towards  an 
outlet  situated  at  the  vessel's  low  est  point,  and  from  this 
passes  into  a  discharge  pipe. 


Hi.    satnrator  1-    fitted  with  a  cover  mad.    u 
hinged   together,  so  that  workmen  maj   readil]   gel   inside 
when  Through   tin-  covei    pa  I   pipi 

admission  of  the  ammonia  gas  and  sulphuric  acid,  ami  an 
outli  ivided  for  gases  or  >  apt  in  the 

ilor. 

The  ammoninm  sulphate  formed,  eithei  falls  directl)  into 
the  discharge  pipe,  through  which  it  is  driven  by  means  of 
an  injector  and  delivered  into  the  drainer,  or  is  discharged 
by   tbi  lu  the    latt,  . 

•  piam  ..ni  i-  regulated  by  a  valve  or  pin.;  worked 

from  the  top  oi  the  vessel  and  fitting  into  the  outlet  at  the 
bottom  of  the  saturator. 

If  an  injector  bi  employed,  the  author  claims  the 
arrangement  by  which  tbi-  injector  is  applied  externally 
to  the  vessel  forming  the  eaturator.—  .1.  T.  (  . 

Cyanides,  Improved  Means  for  Recovering,  from  Waste 
Products  in  Gas,  Chemical,  and  Iron  Works,  li.  1'. 
Lewis,  Catford,  Kent,  and  F.  S.  Cripps,  London.  Eng. 
Pat.  .MM,  March  r,  1896. 

(,\-  liquor,  iron!  which  ammonia  has  been  distilled  off 
alter  addition  of  lime  or  an  alkali,  is  run  into  a  cooling 
tank,  and  mixed  with  a  solution  of  sulphurous  acid  or 
ferrous  sulphate.  The  mixture  is  then  caused  to  overflow 
through  an  interposed  strainer  into  another  lank,  in  which 
it  is  treated  with  a  solution  of  a  copper  -alt  to  precipi 
cuprous  sulphocyanide.  To  obtain  ammonium  sulpho- 
cyanide  from  thi-  precipitate,  it  is  treated  with  the  crude 
ammonium  sulphide  liquor  produced  on  cooling  the 
liases  arising  from  the  distillation  of  the  gas  liquor,  after 
absorption  of  the  ammonia  from  them.  The  copper  sulphide 
resulting,  is  dissolvi  d  to  obtain  a  copper  solution  for  re 
Potassium  or  sodium  sulphocyanide  is  produced  by  using, 
instead  of  the  ammonium  salt,  an  alkali  sulphide  obtained 
by  passing  the  waste  gases  referred  to,  through  a  caustic 
alkali  solution.  Sulphurous  acid  for  use  in  the  process,  is 
produced  by  burning  the  waste  gases  in  suitable  apparatus. 

The  process  ma\  be  applied  to  a  liquor  obtained  from 
sulphur-freed  spent  iron  oxide,  by  boiling  it  with  lime. 
The  solution,  which  contains  calcium  ferrocyanide  and 
sulphocyanide,  is  treated,  first  with  sulphurous  acid,  and 
then  with  a  mixture  ot  tenons  and  ferric  -alts.  Prussian 
blue  is  thrown  down.  The  decanted  liquor  is  then  treated 
to  obtain  cuprous  sulphocyanide  as  in  the  process  first 
described.—  E.  S. 

\  .ate  of  Ammonium.  Impts.  in  the  Manufacture  of.  and 
in  tin  Apparatus  therefor,  (i.  Craig,  Glasgow,  Scot- 
laud.     Eng.  l'at.  5815,  March  10,  1896. 

MIXTURES  of  nitrate  of  potash  or  soda  with  ammonium 
sulphate  are  heated  together  witb  sufficient  water  to  ensure 
thorough  double  decomposition. 

The  resulting  mixture  is  dried,  and  the  hot,  pasty  mass 
well  agitated  during  cooling,  so  that  a  lcose  low, let-  is 
obtained.  From  the  cold  powder,  ammonium  nitrate  is 
obtained  in  pure  condition  by  extraction  with  anhydrous 
or  high-strength  ammonia.  Owing  to  the  high  pressure 
exerted  by  tin  ammonia,  strong  vessels  must  be  employed, 
and,  to  avoid  corrosive  action  by  the  ammoniacal  ammonium 
nitrate  solution,  the  vessels  should  be  of  enamelled  iron, 
or  tinned  or  aluminium-lined  iron. 

An  apparatus  is  described  consisting  ot  extraction  vessels 
and  filter  and  a  filtrate-receiving  vessel  for  the  ammoniacal 
nitrate  solution.  By  m.  ans  of  a  pump  in  connection  with 
this  latter  vessel,  the  ammonia  is  recovered  by  suction,  and 
after  compression  through  a  condenser,  wherebv  it  is 
liquified,  it  passes  again  to  the  extraction  apparatus  ro  do 
fresh  work. 

To  obtain  a  pure  product,  ihe  temperature  must  be  low 
and  the  ammonia  in  such  excess  that  it  takes  up  the 
ammonium  nitrate  to  form  a  solution  containing  from 
50 — 60  per  cent,  by  weight  of  this  latter  substance. 

The  cold  produced  in  the  filtrate  vessel  may  be  utilised 
in  the  condensation  of  the  ammonia. 

The  nitrate  of  ammonium  is  removed  as  a  white  powder 
throush  a  manhole  in  the  bottom  of  the  filtrate  vessel. 

—J.  T.  C 
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Aluminate  of  Barium  and  Aluminate  of  Strontium,  Impts. 
iu  the  Manufacture  <;/';  anil  the  Production  of  Alumina, 
Sulphate  of  Barium,  and  of  Strontium,  and  other  Pro- 
ducts from  the  same.  D.  A.  Pcniukotf,  Huv,  Belgium. 
Eng.  Pat  6096.  March  IS,  1896. 

To  obtain  barium  aluminate,  a  mixture  of  barium  sulphate, 
alumina  or  bauxite,  and  a  metallic  sulphide  or  polysul- 
pbide  (as  barium  sulphide  or  pyrites),  is  heated,  and  the 
sulphurous  acid  evolved  is  collected  and  utilised  in  lead 
chambers  or  otherwise.  Formulae  are  given  to  show  the 
proportions  of  the  materials  to  be  used  in  each  case.  When 
carbon  is  employed  in  the  production  of  the  aluminate,  the 
proportions  should  be  so  adjusted  as  to  prevent  the  forma- 
tion of  carbonic  oxide,  as  according  to  the  equation — 
2(4Ali,03  +  Fe;0;<)  +  8BaS04  +  5C  = 
8Al;03r!aO  +  4FeO  +  SCO.,  +  8SO„ 

in  which  4A1203  +  Fe;03  is  taken  as  representing  bauxite. 

The  crude  barium  aluminate  obtained,  is  treated  with  a 
solution  of  an  alkali  sulphate  or  acid  sulphate,  to  obtain  a 
solution  of  caustic  alkali  and  a  residue  of  barium  sulphate, 
for  re-use.  Or  the  aluminate  may  be  lixiviated,  and  the 
solution  precipitated  by  the  alkali  sulphate,  but  in  this  case, 
some  alumina  remains  combined  with  the  alkali.  Or  the 
barium  aluminate  solution  may  be  converted  into  hydroxide 
by  stirring  in  presence  of"  crystallised  hydrate  of  alumina," 
or  by  vigorous  agitation  without  admixture.  All  the  re- 
actions remain  unaltered  when  barium  compounds  are 
replaced  by  those  of  strontium. — E.  S. 

Carbonic  Acid  Gas,  Improved  Process  and  Apparatus  for 
the  Manufacture  of.  15.  T.  L.  Thomson,  London.  Eng. 
Pat.  6835,  March  28,  1896. 

Steam  is  passed  through  a  heated  cylinder,  charged  with 
carbon,  and  the  mixture  of  carbonic  oxide  gas  and  hydro- 
gen produced  is,  after  passage  through  a  cleansing  vessel, 
sent  into  one  of  a  pair  of  heated  cylinders  containing 
copper  oxide,  or  other  oxide,  capable  of  acting  similarly, 
where  the  carbonic  oxide  is  converted  into  carbonic  acid 
and  the  hydrogen  into  steam.  The  mixtuie  of  carbonic 
acid  gas  and  vapour  is  then  passed  into  a  cooler  or  washer, 
whence  the  gas  passes  to  a  reservoir.  A  pair  of  oxidising 
cylinders  is  provided,  so  that  the  reduced  oxide  in  one  may 
be  reoxidised  by  pumping  air  through  it,  while  the  other  is 
being  used  in  the  reverse  process.  The  upright  cylinders 
set  in  fireplaces,  with  accessory  apparatus  of  pumps, 
four-wa}"  cocks,  entrance  and  exit  tubes.  &c.,  are  shown. 

— E.  S. 

Disinfecting,  Deodorising,  and  Bleaching  Agents  [Hypo- 
chlorites  produced  by  ElectHcity~\,  Impts.  in  the  Manu- 
facture of,  and  in  Apparatus  therefor.  M.  Crawford, 
London.     Eng.  Pat.  14,802,  July  4,  1896. 

In  electrolysing  sea-water  or  other  saline  solution  for  the 
production  of  hypochlorites,  it  is  proposed  to  obtain  greater 
efficiency  by  separating  the  electrodes  by  porous  divisions, 
agitating  the  electrolyte,  and  keeping  down  the  temperature 
by  cooling  agents.  — J.  C.  ]!. 

Crude  Acetic  Acid,  Process  fir  Purifying.     A  Schmidt, 
issel,  Germany.      Eng.  Pat.  25,100,  Nov.  9,  1896. 

Tins  process  is  for  the  removal  of  the  empyreumatic 
constituents  (tar,  sulphurous  acid,  &c.)  from  crude  acetic 
acid,  and  consists  in  treating  the  crude,  warmed  acid  with 
oxygen  under  pressure. 

The  apparatus  employed,  consists  of  a  high,  strong-walled 
charcoal  filter  with  acid-proof  lining,  lifted  with  the 
necessary  pressure-regulating  apparatus,  and  capable  of 
being  suitably  heated.  Near  the  top  and  bottom  of  the 
cylinder  are  perforated  plates ;  the  space  between  these  is 
filled  with  charcoal  or  coke  in  pieces  about  the  size  of  nuts. 

The  compressed  oxygen  is  forced  in  at  the  bottom  of  the 
apparatus;  the  acetic  acid  is  pumped  in  and  distributed  at 
the  top.  The  tarry  matter  of  the  acid  is  oxidised  to  form 
insoluble  resinous  substances,  which  are  retained  by  the 
charcoal  iu  the  filter,  and  the  purified  acid  passes  out  at 
the  bottom  of  the  apparatus  through  a  U  tube  sufficiently 
deep    to    correspond    to    the    pressure    employed.       Any 


sulphurous  acid  present  is  oxidised  to  sulphuric  acid,  which 
passes  out  with  the  acetic  acid.  The  latter  acid  is  finally 
freed  from  this  impurity  by  distillation  over  a  suitable 
quantity  of  pure  sodium  acetate.— J.  T.  C. 

Caustic  Soda  Solution,  Impts.  in  the  Preparation  of,  from 
Soda  Residues.  F.  J.  Seyfried,  Mulheim-on-Rhine, 
Germany.     Eng.  Pat.  26,889,  Nov.  26,  1896. 

"  Pu:;e  transparent  solution  of  caustic  soda  "  is  obtained  by 
treating  the  dirty-red  solution  of  soda  residues  with  hydrated 
lead  oxide.  But  it  is  preferred  to  carry  out  the  process  by 
adding  a  lead  solution,  as  of  the  nitrate,  followed  by- 
addition  of  milk  of  lime.  In  practice,  two  opened  drums  of 
the  soda  residues  are  immersed  iu  water  boiled  by  steam, 
and  a  the  decanted  solution,  brought  to  a  strength  of  about 
40  per  cent.,  is  forced  by  a  steam  jet  into  an  elevated  tank, 
and  a  solution  of  1  kilo,  of  lead  nitrate  is  ad  led,  and  then 
a  bucketful  of  milk  of  lime.  After  subsidence,  the  clear 
liquor  is  drawn  off  into  one  of  two  lower  vessels. — E.  S. 

IX.-BUILDINQ  MATERIALS.  CLAYS. 
MORTARS.  AND  CEMENTS. 

The  Acid  Clays  [Fireclays'],  Classification  of. 
Kosmann.     Thonind.  Zeit.  20,  [68],  933. 

The  silicates  of  alumina  (clays  and  fireclays)  containing  in 
the  dry  state  not  more  than  36  per  cent,  of  alumina — e.g., 
Al.Si^l ),( — -belong  to  the  acid  class  of  clays,  and,  by  reason  of 
their  fusibility,  are  of  less  value  for  firebrick  than  the  silicates 
— e.g.,  Al.,0,  2Si03,  and  AUOj,  SiOa — richer  in  alumina. 
The  last-named  silicate  is  highly  basic  in  character,  and 
is  on  that  account  well  adapted,  either  in  its  natural  form 
as  Andaluzite,  or  in  the  condition  of  hydrate  (Allophane), 
for  improving  the  composition  of  fireclay,  iu  place  of  bauxite. 
All  the  silicates  with  more  than  36  per  cent,  of  alumina  are 
classed  as  basic,  but  in  practice  a  higher  percentage  than  47 
is  scarcely  attainable. — C.  S. 

Fireproof  Bricks,  Manufacture  of.     Diamant,  18, 
[35],  755— 7.57." 

So  far  as  resistance  to  fusion — one  of  the  most  important 
properties  of  a  fireproof  brick — is  concerned,  it  is  note- 
worthy that  combinations  and  mechanical  admixtures  of 
alumina  and  silica,  such  as  occur  in  natural  clay,  follow  the 
general  rule  that  compounds  fuse  at  a  lower  temperature 
thau  the  arithmetical  mean  of  the  fusing  points  of  their 
components.  Further,  that  although  clays  rich  in  silica 
take  longer  to  sinter  at  the  fusing  temperature  of  cast  steel 
thau  those  poorer  in  this  constituent,  they  fuse  to  a  cake 
much  sooner  than  the  latter  at  higher  temperatures.  This, 
taken  together  with  the  behaviour  of  the  clay  in  presence 
of  fluxes,  indicates  that  alumina  is  the  chief  factor  in  the 
production  of  a  refractory  material.  That  the  composition 
of  natural  fireclays  varies  considerably  is  apparent  from  the 
analysis  of  Saarau  and  Niederpleiss  clays,  classified  by 
Bischof  as  100  and  10  respectively  :  — 


AMI, 

SiO. 

flay. 

In 

Chemical 
Combina- 
tion. 

Free. 

CaO. 

Niederpleiss 

Per  Cent. 
30-30 
28-05 

Per  Cent. 

:is-:n 
30-71 

Per  Cent. 

r'.ni 

27-61 

Per  Cent. 
0-19 
0-72 

i  lay. 

Na20. 

MgO. 

Fe,03. 

Loss  on 
Calcination. 

Saarau 

Niederpleiss .... 

Per  Cent. 

iv  a 

1-39 

Per  Cent. 
019 
0-73 

Per  Cer.t. 
0-46 
1-89 

Per  Cent. 
17-78 
8-66 

Firebrick  powder  consists  of  burnt  fireclay  or  fragments 
of  fireproof  bricks,   &c,  ground  to  powder.     Fireclays  of 
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lnw   plasticit]    (-Mill    as    thai    obtained    at    Rakonitz,   in 
Bohemia)  are   burnt  ami  mixed  with  raw  plastic  clays 
working  np  into  a  good  fireproof  material.     Bj  this  proci  m 
excessive  shrinkage  is  counteracted,  the   particlea  of  burn! 
clay    forming   nuclei   of   contraction   for   the   surrounding 
r:i»   day,  and  also  giving   up  to  ihe  latter  in   drying 
moisture  they  have  previously  absorbed,  thereby  preventing 
the  formation  of  cracks  and  fissures  in  the  mass. 
The  fineness  of  division  of  the  burnt  fin  gulated 

ding   to   the   effect   desired,  coarse  angular   gran 
imparting  the  properties  of  porosity  and  power  of  resist 
to   changes   of  temperature,    whilst    finer    particles    give 
cohesion   and   power  of  withstanding   shock,   as   well   as 
diminishing  the  conduction  "l  beat— <     S 

Slag  Cement,  Testing  •/.  for  Alteration  of  Volume,  Inj  the 
Austrian  Method.  Mitt.  des  k.k.  Tech.  Oewerbe- 
fefuseumsin  Wien,  1896,  317—320. 

The  t<  -ts  usually  applied  to  Portland  cement  in  respect  of 
fineness  and  binding  power  are  equally  available  for  slag 
cement,  but  not  so  the  test  f<  }  of  volume,  bee 

the  latter  material  shows  a  far  greater  tendency  to  form 
shrinkage  cracks  tha  >    other  hydraulic    binding 

medium.  In  applying  the  test  to  Portland  cement,  the  cake 
of  cement  is  allowed  to  remain  in  moist  air  for  24  b 
after  its  preparation,  and  is  then  heated.  In  this  wa\ 
much  of  the  uncombiued  water  contained  in  the  mass,  and 
necessary  to  the  final  hardening,  is  expelled:  and  this 
favours  shrinkage.  At  the  same  time  the  cake  tends  to 
develop  cracks  at  the  edges,  owing  to  expansion  under  the 
action  of  heat  j  these  cracks  gly  termed  shrinks 

cracks,  which  latter  would  always  he  either  iu  the  form  of 
coneeutrie  circles  or  of  superficial  hair-cracks,  and  never  at 
the  edges.  The  distort  iop  and  crumbling  that  usually 
accompany  the  formation  of  edge-cracks  in  the  cas  !  of 
Portland  cement  are  absent  when  the  slag  material  is  tested ; 
and  this  fact  renders  it  impossible  to  rely  upon  the 
evidence  of  the  heat  test  alone  in  determining  the  con- 
stancy of  volume  of  thi'  latter.  Hence  the  Austrian  method 
of  conducting  this  test  in  air  is  not  admissible  for  slag 
cements.  The  Bteam-heating  test  is  to  be  recommended  for 
the  material  in  question,  owing  to  the  presence  of  vapour 
throughout  the  operation.  In  testing  a  Portland  cement 
that  is  to  be  used  for  mortar,  the  ordinary  test,  without 
admixture  with  sand,  gives  a  satisfactory  indication  of 
fitness.      But   in  at,  lime  is  mixed  with  the  finely- 

divided  slag,  and  if  the  lime  be  not  sufficiently  slaked  first, 
or  if  it  be  over-burnt,  so  that  it  does  not  slake  until  the 
cement  has  begun  to  set,  the  expansion  will  cam 
owing  to  the  smallness  of  the  space  between  the  tine 
particles  of  the  material.  Hut  if  sand  were  present  (as  in 
ruortar),  the  interstitial  spaces  would  be  larger,  and  the 
expausion  might  take  place  without  danger.  A  second 
test  should  therefore  be  applied,  using  a  normal  mortar 
mixture  of  1 :3  in  order  to  obtain  a  fair  reading. — W.  G.  M. 

PATENTS. 

Marble-like   Shicco  or  Plasters-Work  suitable  for  Walls, 

Ceilings,  and  the  /"'.<  ;   Impts.  in  the  Production   of.  and 

in   Cement  Mixtures  therefor.     M.  lloeft,  Berlin.     Eng. 

Pat.  24,967,  Dec.  SO,  I89S. 

BO  or  plaster-work  with  a  glossy  surface  is  produced 
by  smoothly  spreading  upon  a  plaster  ground  or  backing, 
a  cement  consisting  of  an  intimate  mixture  of  pure  albumin 
(albumin  of  eggs  or  of  serum)  iu  aqueous  or  alkaline 
solution,  burnt  lime,  and  a  'lean"  or  ''poor''  substance, 
such  as  finely  divided  natural  or  unburnt  gypsum,  over- 
burnt  gypsum,  marble,  limestone,  or  sand,  or  a  mixture  of 
two  or  more  of  these  substance-,  and  coating  the  surface  of 
the  cement  so  applied,  with  a  thin  aqueous  or  alkaline 
solution  of  the  cement. 

The  cement  powder  obtained  by  mixing  the  albumin  in 
the  dry  state  instead  of  in  solution,  in  the  above  mixture,  is 
also  claimed. — A.  S. 

Cement  or  Artificial  Stone,  Zmpts.  in  the  Manufacture  of. 
F.  Turner,  Carnarvon.     Eng.  Pat.  2223.  Jan.  30,  .  - 

Powdered  limestone  and  waste  slate  dust  or  stone  chip- 
pings  are  mixed  with  water  to  form  a  "slurry,"  which  is 


.  1  upon  coke   in  a   kiln  for  absorption  of  the  i -tur.- 

and  rapid  drying  within  the  kiln  before  burning.  The 
mixture  may.  when  in  the  "  -lurn  "  Btate,  i"-  poured  into 
moulds  and  pressed,  foi  the  production  ol  blocks  or  slabs, 

—  ,\ 

ble  iiii.I  Similar  Stone  Colouring],  Impts.  in  the 
Treatment  of.  D.J.  .1  Froment,  Brussels,  Kng.  Pat. 
2i:. I.  Feb,  3,  1896. 

\  process  tur  treating  marble  or  other  similar 
order  to  give  them  any  coloured  shades,  veins,  and  -pot-. 
consisting  in  leaving  these  stones  in  one  or  more  baths 
compos,  I  ,,t  ,  solution  in  alcohol  or  ether  of  one  or 
col s  ,,('  aniline  or  other  organic  colouring  ma- 
terial-. Tin-  colouring  material-  are  fixed  by  I. 
coloured  stone  in  a  bath  of  oil  or  of  any  other  fat  staff,  or 
by  applying  upon  the  stone,  layers  of  the  same  stuff,  I  lie 
absorption  of  the  organic  colouring  material-  and  of  the  fat 
>tu!T  by  the  stone,  may  be  accelerated  bj  heating  or  boil- 
ing the  bath  which  contains  the  stone  to  be  treated. — A    S. 

• 
Artificial  Stone,  Impts.  in    Ihe  Manufacture  of.     .1.  Grun- 
hut,  Leicester.     Eng.  Pat,  20,432,  Sept.  i;,,  L896. 

The  manufacture  of  artificial  -tone  by  (1)  mixing  together 
in  a  dry  -'at,-,  -and.  lime,  and  finely  powdered  sulphur,  plac- 
ing the  mixture  while  still  in  that  state,  in  suitable  moulds, 
and  il  ting  the    mixture  to    the  action  of  steam,  or 

of  sulphur  vapour  in  combination  with  steam.  (2)  Mixing 
flier  in  a  dry  state,  sand,  lime,  and  finely  powdered  sul- 
phate of  iron,  copper,  aluminium,  or  ammonium,  or  sulpl 
of  sodium,  placing  the  mixture,  while  still  in  that  state,  in 
suitable  moulds,  and  then  subjecting  the  mixture  to  the 
action  of  steam,  or  of  steam  combined  with  sulpha' 
iron,  copper,  aluminium,  or  ammonium,  or  sulphide  of 
sodium. — A.  S. 

X.-METALLURGY. 

Gold  Ores.  Refractory  Low-Grade,  Treatment  of,  at  the 
Ouro  Preto  Mine,  Brazil.  S.  J.  McCormick.  Just. 
Mining  and  Met.  1897,  1  —  10. 

In  this   mine  the  gold   is  tbuud  I    with   iron  and 

i.eal  iron  pyrites,  aud  with  bismuth  sulphide.  \-  -ent 
to  the  mills  the  ore  contains  1--2  per  cent,  of  the  former. 
and  assays  about  9}  dwt.  of  gold  to  the  ton.  The  crush- 
ing is  effected  by  92  head  of  -tamps  of  various  tvpes, 
4,300  t.m-  of  stuff  being  crashed  monthly  anil  the  total 
of  treatment  ranging  from  17s.  to  23s.  per  ton.  The 
gold,  mixed  with  pyrites,  is  caught  on  blanket-  p 
in  front  of  the  mortar  boxes;  and  this  auriferous  pyrites 
is  further  concentrated  by  passing  it  twice  over  blankets 
placed  ou  a  series  of  strakes.  The  rich  product  from  these 
is  washed  in  bateas  by  six  women  at  Is.  per  diem.  In  one 
of  the  mills  (a  20-stamp  mill,  crushing  1,400  tons  a  month  1 
the  pulp  from  the  blankets  before  the  mills,  is  passed  over 
a  -eries  of  Fn.e  vanners,  which  collect  about  30  tons  per 
month  of  concentrates,  averaging  1  oz.  18.V  dwt.  to 
2oz.  1 7j  dwt,  of  gold  per  ton.  Beyond  the  vanners  are 
blankets  which  catch  a  further  quantity  of  gold  that  has 
hitherto  escaped,  aud  the  final  tailings  assay  about  li  dwt 
per  ton.  The  vanner  concentrates  are  chlorinated.  In  the 
two  other  mills  (40  and  32  -tamps)  the  first  blankets  are 
placed  at  the  head  of  a  series  of  revolvers,  and  after  these 
are  placed  canvas  -trips,  3  ft.  long,  that  collect  a  concen- 
trate assaying  3  oz.  4;  dwt.,  which  is  then  chlorinated. 
The  revolver  tailings  assay  .;]-  dwt.  and  are  passed  over 
canvas-covered    strakes,    which     remove    another  dwt. 

Owing,  however,  to  the  success  of  the  system  first  described, 
the  40-stamp  mill  is  now  being  supplied  with  vanners  also. 

In  the  chlorination  works  are  two  reverberatory  calciners 
used  alternately,  with  a  cooling-floor,  revolving  barrel, 
leaching  and  precipitating  tanks,  and  a  turbine.  100  tons 
of  concentrates  are  roasted  monthly  by  six  men,  workiuc 
in  three  shifts  of  two  each.  Two  tons  of  roasted  material 
are  charged  into  a  barrel  with  171  lb.  of  chloride  of  lime, 
h.  of  sulphuric  acid,  and  sufficient  water  to  moisten 
the  sand,  and  the  mixture  is  revolved  for  five  hours.  The 
excess  of  chloriue  is  expelled  from  the  gold  solution  by- 
means  of  a  small  air-blower,  and  the  gold  is  then  precipitated 
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bv  ferrous  sulphate.  Cuprous  sulphide  was  formerly  em- 
ployed as  a  precipitant,  but  iis  use  has  been  discontinued, 
because  it  was  found  impossible  to  displace  the  whole  of 

•he  copper  by  gold  iu  the  first  precipitating  barrel,  and  the 
separation  oi'the  gold  from  the  regulus  formed  on  melting, 
was  troublesome.  The  treatment  of  concentrates  assaying 
2  oz.  11'  dwt,  on  an  average,  gives  an  extraction  erriciency 
of  92  per  cent.  About  3  tons  a  month  of  a  rich  sand. 
assayins  32  oz..  are  roasted  and  chlorinated,  and  the  extrac- 
tion in  this  case  is  95  per  cent. 

The  cyanide  process  has  also  been  tried  both  by  agitation 
and  by  percolation.  In  the  former  case  12  cwt.  of  the 
unroas'ted  vanuer-eonceutrates  wen.  agitated  in  a  barrel  for 
40  hours  with  1,000  lb.  of  a  125  per  cent  cyanide  solution. 
The  solution  was  used  for  four  batches  ot  concentrates,  and 
w.t>  then  passed  through  the  zinc  precipitatiug-boxes  to  the 
storage  tank,  as  it  still  retained  o;l  per  cent.  KC  N  and  a 
little  gold.  About  11  lb.  of  cyanide  were  consumed  per  ton 
of  concentrates.  The  labour  item  is  small,  requiring  only 
the  service  of  the  foreman  of  the  mill  aided  by  a  small  boy  ; 
and  the  working  cost  is  smaller  than  that  of  chlorhjation, 
but  the  extraction  is  only  80 — 85  per  cent.  Fresh  moist 
concentrates  gave  most  unsatisfactory  results  (owing  to  the 
absence  of  air),  the  best  work  being  done  with  the  dry 
porous  material  obtained  after  draining  for  three  days.  In 
the  percolation  process,  the  concentrates  were  saturated 
with  lime  in  a  cement-lined  brick  tank,  washed  until  the 
reaction  was  just  alkaline,  and  treated  with  one-third  their 
weight  of  0*3  per  cent.  K('X  solution.  After  draining 
through,  the  solution  was  pumped  over  the  sand  again,  five 
or  six  times  a  day,  and  was  made  up  to  the  normal  strength 
every  morning.  After  a  month's  treatment,  the  extraction 
of  gold  amounted  to  85 — 90  per  cent.,  and  the  consumption 
of  cyanide  was  1:5]  lb.  per  ton  of  sand.  But  in  the  cyanide 
process  the  gold  recovered  does  not  agree  with  the  extrac- 
tion shown  by  assay,  the  discrepancy  amounting  to  1 — "2  per 
cent.,  owing  to  the  failure  of  the  zinc  to  extract  the  last 
traces  of  gold  from  the  dilute  wash-solutions.  The  cyanide 
process  was  only  tried  because  of  a  threatened  dearth  of  wood 
for  roasting  purposes.  Experience  has  now  shown  that  if 
any  royalty  had  to  be  paid  for  the  use  of  the  process,  it 
would  be  more  economical  to  retain  the  chlorination  process 
even  though  coal  had  to  be  imported  from  Wales.  The 
actual  cost  of  extracting  the  gold  by  chlorination  from  100 
tons  of  pyritic  concentrates  assaying  3-225  oz..  is  (per 
t,,n)  : — for  labour  12 -56s.,  wood  l!-2s.,  chemicals  5-36s., 
and  repairs,  0- 544s. ;  making  29 -664s.  per  ton  in  all,  and 
the  yalue  of  the  gold  extracted  is  127.  lis.  By  cyanide 
agitation,  the  total  cost  is  estimated  at  23- 72s.  (labour  = 
4 -88s.,  and  chemicals  and  zinc  =  18-S4s.),  and  by  perco- 
lation it  is  estimated  to  be  24 -368s.  (labour  =  1-924., 
chemicals  and  zinc  =  22-448),  the  value  of  the  gold 
extracted  being  in  each  case  11?.  12s.  It  is  supposed  for 
the  purposes  of  the  last-named  calculation  that  the  extrac- 
tion by  chlorination  is  92  per  cent.,  and  by  cyanide  *5  per 
cent.— W.  G-  M. 

Gold  and  Platinum  Nuggets  and  Gold  Ingots,  On  the 
Crystalline  Structure  of.  A.  Liversidge.  Proc.  Chem. 
Soc.  1897,  [174],  22. 
In  view  of  the  theory  that  gold  nuggets  are  built  up  of 
concentric  layers  deposited  round  a  central  nucleus,  the 
author  has  examined  a  large  number  of  specimens  from 
various  sources.  The  nuggets  were  ground  down,  or  sliced 
through,  to  obtain  sections,  which  were  polished  and  etched 
by  suitable  solvents.  They  all  possess  a  well-marked 
crystalline  structure,  and  usually  enclose  foreign  substances. 
The  crystalline  structure  is  not  incompatible  with  an 
aqueous  origin  ;  and  the  author  suggests  that  the  gold  has 
been  slowly  deposited  from  solution,  either  at  ordinary  or 
at  high  temperatures,  the  nuggets  being  more  or  less  rolled 
masses  of  gold  which  have  been  set  free  from  disintegrated 
veins. 

Gold,  On  the  Presence  of,  in  Natural  Saline  Deposits  and 

Marine  Plants.     A.  Liversidge.     Proc.  Chem. Soc.  1897, 

[174],  22—23. 

The  author  gives  a  preliminary  account  of  the  results  of 

the  examination  for  gold  of   rock   salt,  sylvine,  and  other 


similar  saline  deposits,  bittern,  seaweed,  kelp,  oyster  shells, 
&c.  The  process  of  determination  used  was  to  add  from 
0- j  to  o  grins,  of  ferrous  sulphate  to  the  unfiltered  solution 
of  100  to  1,000  grms.  of  the  salt  in  water.  The  resulting 
precipitate  was  then  scorified  with  lead  and  cupelled.  The 
natural  salts  contained  from  1  to  2  grains  of  gold  per  ton, 
whilst  kelp  and  bittern  furnished  in  some  cases  as  much  as 
from  14  to  20  grains. 

Tellurium     [iu    Gold   Ores']    Occurrence   of,    in    Montana. 

K.  Pearee.  Eng.  and  Mining  J..  63,  (5),  117. 
The  author  has  examined  for  tellurium  in  an  oxidised  form, 
some  rich  gold  ores  which  show  no  outward  indication  of 
precious  metals,  but  which  by  assay  yielded  21-33  oz.  of 
eold  and  93  ■  67  oz.  of  silver  per  ton.  On  treating  the  ore 
with  hydrochloric  acid  the  whole  of  the  ferric  oxide  was 
dissolved,  and  a  residue  of  white  silicious  material  remained. 
The  solution  contained  tellurium,  indicating  a  quantity 
equal  to  ^ 7  '  4 ft  oz.  per  ton.  The  insoluble  silicious  portion 
contained  frold  and  some  crystals  of  sylvanitc.  These 
results  would  indicate  that  tellurides  of  gold  and  silver 
might  occur  below  the  zone  of  oxidation,  and  that  in  this 
specimen,  which  was  mined  near  the  surface,  the  tellurides 
were  not  completely  oxidised. — A.  W. 

Tellurium  [in  Gold  Ores"  from  the  Griffith  Lode,  Colorado. 
R.  Pearee.     Eng.  and  Mining  J.  63,  (6),  139. 

Ax  analysis  of  a  mineral  recently  found  in  the  above  mini- 
gave  the  following  result :  —Silver,  50  •  Co  ;  tellurium,  1 8  •  80  ; 
lead,  934:  copper,  4"65;  iron,  4-00;  bismuth,  1-16; 
sulphur,  8  ■  06  ;  magnesium  carbonate,  1  ■  95  ;  alloy  of  gold 
and  silver,  0-4S;  and  insoluble  residue,  l-07  per  cent.; 
total,  100-16.  It  was  believed  that  the  gold  was  combined 
with  teliurium,  but  on  treating  the  mineral  with  nitric  acid 
there  was  no  indication  of  brown  sponge  gold,  which  would 
have  been  the  result  if  these  two  elements  had  been  com- 
bined. The  residue  obtained  was  a  bright  pale  yellow 
alloy,  which  proved  to  be  0-725  fine  gold,  the  remainder 
being  silver.  The  mineral  is  considered  to  consist  of  a 
mixture  of  telluride  and  sulphide  of  silver,  associated  with 
other  minerals,  and  with  the  alloy  of  gold  and  silver  in 
the  quantity  mentioned  in  the  above  analysis. — A.  W. 

Uranium  from  Residues,  Recovering.     A.  Gawalovski. 
Zeits.  Anal.  Chem.  1896,  35,  678. 

The  uranium  phosphate  residues  are  dissolved  in  con- 
centrated sodium  carbonate  solution,  the  whole  filtered, 
then  ferric  chloride  added  in  sufficient  quantity  to  precipitate 
the  phosphoric  acid,  and  again  filtered,  from  the  solution 
magnesia  mixture,  added  in  small  quantities  at  a  time, 
separates  the  rest  of  the  phosphoric  acid.  After  standing 
24  hours  and  filtering,  the  solution  may  be  at  once  acidified 
with  acetic  acid,  or  acidified  with  hydrochloric  acid,  pre- 
cipitated by  ammonia,  and  the  preoipitate,  after  washing, 
dissolved  in  the  desired  acid. — A.  C.  W. 

Lead  Blast  Furnaces,    Wall  Accretions  on.     M.   W.   lies. 
School  of  Mines  Quarterly,  Nov.  1896,  18—23. 

Tun  author  has  investigated  the  "  hangings  "  on  the  walls 
of  blast  furnaces  and  has  been"  led  to  the  following  conclu- 
sions : — Zinc  in  its  various  forms  and  combinations  is  one 
of  the  chief  causes  of  these  accretions.  Generaliy  speaking 
an  increase  in  the  amount  of  zinc  increases  the  trouble. 
Certain  salts  of  zinc  are  more  troublesome  than  others, 
the  carbonate  is  the  least,  whilst  the  sulphide,  especially 
when  associated  with  galena  in  a  fine  state  of  division,  is 
particularly  so. 

The  finer  the  particles  the  more  rapid  the  accumulation. 
Zinc  is  found,  nearly  always,  as  sulphide  in  the  hangings, 
though  in  the  lower  portions  of  the  furnace  where  the  blast 
impinges  small  quantities  of  zinc  oxide  occur.  The  amount 
of  zinc  found  by  the  author  in  these  hangings  during  a 
period  of  17  years  averages  18-42  per  cent.,  but  the  deter- 
minations, ranging  over  a  great  variety  of  conditions,  varied 
from  5" 3  per  cent,  to  63-8  per  cent. 

Experience  has  shown  that  it  is  not  advisable  to  use  scrap- 
iron  upon  heavy  zinc  charges,  since  heated  metallic  iron 
decomposes  zinc  sulphide,  though  good  results  have  been 
obtained  by  the  formation  of  slags  containing  iron  in  the 
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form  of  a  silicate  of   protoxide.    The  amoual   of  calcium 
oxide  should  be  diminished  with  increasing  amounts  of  zinc, 
great  c:ir.    being  taken  to  avoid   excess  o(  the  formi 
the   hangings  accumulate   very  rapidly  in  presence  of  an 
excels  ol  an  alkaline  earth. 

The  author  gives  the  following  percentage   avera 
the  various  determinations  he  made  in  his  investigations  :  — 
17-86  ol   SiOs    13-26    of   I'c,   L-60  of  Mn,  8-30   ol   CnO, 
10-90  of  S,  18-42  of  Zu,  and  0-80  of  Cu. 

say  gave  as  a  general  a*  l~  years  : —    , 

i  ox.  per  ton  (2,000  lb.),  silver ;  24-06  percent., 
ami  0-  \:il  oz.  per  ton  (2,000  lb.)  of  go 

The  silica  nas  found  to  exist  both  as  tie.'  silicic  acid, 
mechanically  lodged  in  these  hangings,  and  a-  silicates. 
The  iron  existed  as  Bilicate,  oxide,  and  sulphide.  The 
author  adds,  however,  thai  "the  sulphide  enters  into  the 
hangings  as  a  true  constituent,  and  is  n  potent  factor 
in  the  formation  of  these  accretions,  whilst  the  silicate  and 
oxide  an-  merely  accidental  or  incidental." 

Manganese  existed  as  silicate,  from  ore  which  had 
ogled  by  entering  from  the  top  ledge  of  the  hanging. 
The  lime  existed  generally  as  such,  free  and  uncombined; 
phide  there  was  the  merest  trace. 
The  Bulphnr  was  present  chiefly  as  a  sulphide  of  zinc 
and  U-ad,  which  formed  the  main  mass  of  the  hangii 
There  was  always  a  little  sulphate  present.     The  author  has 
from  time  to  time  observed  manj     irious  and  interesting 
chemical  compounds  in  these  accretions ;  the  most  inte 
be  chloro-bromide  of  lead. 
He  recommends   the   old-fashioned   way   of   taking    the 
gases  from  the  centre  of  the  furnace  instead  of  from  the 

back  end  wall.     Whilst  he  think-  tl re-fluxes  and  fuel 

irmly  distributed  o.ver  the  i  atire  top,  yet  the 
ie  pieces  should  be  thrown  as  nearly  into  the  centre  as 
hie  ;   the  furnace  drives  faster,  and  there  is  not  so  much 
heated  gas  following  the  side  walls,  and  bence  the  tend 
towards  hangings  is  much  diminished. — 0.  II. 

Matte,  Granulating.     S.  E.  Bretherton.     Iaig.  and  Mining 
•T.,  1897,63,  4;. 

Tuv  matte,  after  being  tapped  from  the  crucible  or  settler 
into  au  ordinary  slag  pot,  is  "heeled  while  hot,  directly 
over  a  square  wooden  tank  nearly  full  of  water.  Just 
below  the  top  of  the  tank,  and  about  in  or  12  in.  above 
the  water,  is  inserted  a  2-in.  water-pipe  witii  the  end 
flattened  so  as  to  throw  a  tbiuner  and  wider  stream.  This 
in  of  water  (a  pressure  of  25  to  80  lb.  was  found  to  be 
Sufficient)  strikes  the  stream  of  hot  matte  and  scatters  it 
just  before  falling  iuto  the  water,  where  it  settles.  The 
shell  should  uot  be  allowed  to  fall  into  the  tank,  but  in 
case  one  should  slide  out.  iron  bars  are  placed  across  the 
tank  to  catch  it,  these  bars  not  interfering  in  any  way  with 
the  stream  of  matte  passing  down  between  them. 

By  granulating  the  matte,  the  expense  of  breaking, 
ernshinir.  rolling,  sizing  through  screens,  and  preparing 
for  roasting  or  sampling,  is  done  away  with,  and  a  product 
is  obtained  that  will  roast  to  mnch  better  advantage  than 
when  the  matte  has  to  be  creshed  and  rolled. — A.  S. 

Spectrographs    Analysis    of  some    Commercial    Samples 
of  Metals,  of  Chemical  Preparations,  and  of  Minerals 

from  Potash  Beds,  Stassfurt.     YV.  X.  Hartley-  and  Hugh 
Ramage.      Proc.  Cliem.  Soc.   1897,'[175],  46 — 47. 

Ix  continuation  of  the  work  already  published  (Roy.  Soc. 
Proc,  1S96.  60,393;  and  Proe..  1897,  13,  11),  samples 
were  examined  of  steel  made  at  Middlesbrough  from  the 
blast-furnace  metal  smelted  from  Cleveland  day  iron-tone. 
and  rolled  into  rails  ;  of  alumina  and  "  red  mud  "  separated 
from  bauxite  at  the  British  Aluminium  C'o.'s  Works  at 
Larue,  and  of  the  aluminium  prepared  from  the  alumina  at 
Foyers  and  of  various  comiuereial  alums. 

It  is  shown  that  of  the  constituents  of  the  blast-furnaee 
metal,  the  alkali  metals,  calcium,  copper,  silver,  gallium, 
manganese,  and  lead  are  present  also  in  the  steel,  but  the 
chromium  and  nickel  have  been  removed. 

Of  the  constituents  of  bauxite,  traces  of  sodium,  potas- 
sium, calcium,  copper,  silver,  gallium,  iron,  manganese,  and 
lead  are  found  in  the  metallic  aluminium.     These  elements 


are   also   present    in    larger   quantities    ill    tl red    mud," 

and  in  addition,  nickel  and  eliiom  ent. 

The  Alum--.  —  Examined  directly,  bj  heating  0-5  gnu.  of 
the  dried  sample  in  the  oxhydrogen  Qame,  sodium,  potas- 
sium, rubidium,  calcium,  and  thallium  are  found  as  common 
constituents,  and  copper,  gallium,  iron,  and  nickel  as 
occasional    const  ttui  uts.      '  In   e  thi     precipitates 

prodnoed  bj  potassium  ferrocyanide  in  solutii  "iog 

50  grm-.  of  the  alum,  strongly  acidified  with  hydrochloric 
acid,  these  precipitates  were  found  to  contain  the  element, 
in.  potassium,  rubidium,  caisium,  copper,  Bilver,  cal- 
cium, gallium,  thallium,  nickel,  manganese,  besides  iron, 
which  was  also  present  in  the  acid  radical.  A  -ample  of 
" aluminoferric "  from  Me-sr>.  Spence  and  Sons,  Man- 
chester, contained  all  the  elements  found  in  the  alums,  but 
in  much  larger  quantities.     Of  th  rites 

furnished  the  thallium  and  also  a  trace  of  indium  found  in 
a  by-produal  of  the  manufacture  of  alum,  whilst  the  other 
elements  wen  traced  to  th,-  aluminous  minerals,  ban 
and  -hale.  The  shale  was  richer  in  alkali-  and  gallium 
than  the  bauxite,  hut  a  sample  of  French  bauxite  was 
richer  in  silver  ami  lithium  than  either  Irish  bauxite  or 
shale. 

Samples  of  Stassfurt    minerals   were  examined   in    the 
i  -ligation,  and  were  found  t- 1  yield  -pectra 
containing     no    lines    of    rubidium,     caesium,     ■.'allium,  or 
thallium. 

The  systematic  examination  of  railway  metal  by  such  an 
analytical  method  as  is  here  employed,  might  lead  to  results 
ol   practical  importance.     The  mi  ds  the  presence 

of  small  quantities  of  metals  -u,  !i  a-    upper,  silver,  gallium, 

and  lead,  which    have    not   he adored    in   dealing  with 

commercial    irons,  and   the  influences  of  which  upon  the 
physical  properties  of  these  have  not  been  studied. 

Steel,  The  Bertrand-Thiel  Proa  ss.     P.  C.  Gilchrist. 
Cleveland  Inst,  of  Engineers,  Dec.  1896. 

The  process  consists  in  doing  in  two,  or  in  two  series  of 
open-hearth  furnaces,  what  has  hitherto  been  done  in  one 
furnace,  and  in  employing  a  temperature  sufficiently  high  to 
cause  the  metal  flowiug  from  the  first  series  of  furnaces  to 
emit  a  copious  reddish-brown  fume  indicating  a  combustion 
of  iron.  The  results  are  that  a  quality  of  steel  equal  to  that 
from  Swedish  iron  may  be  made  from  any  non-sulphurous 
pig:  the  yield  from  pig  iron  may  be  more  than  cent,  per 
cent,  of  the  metal  charged  ;  and  the  speed  of  working  is 
greater  per  furnace  than  heretofore.  Possibly  the  speed 
may  amount  to  24  charges  in  as  many  hours  from  five  20- 
ton  furnaces,  or  480  tons  of  Bteel  per  day  of  34  hours.  An 
account  of  the  process  has  been  given  by  Ilartshorne  before 
the  American  Institute  of  Mining  Engineers ;  and  this  was 
abstracted  into  the  Iron  and  Coal  Trade  Review  for 
i  tctoher  27,  1S96.  The  author  has  studied  the  working  of 
the  system  in  detail,  and  has  followed  several  charges 
through,  by  sampling  and  analysing  the  products  at 
different  stages,  and  the  results  of  the  investigation  are 
given  in  full.  It  is  essential  that  the  temperature  should 
Ik1  sufficiently  high  in  the  primary  furraces  to  cause  the 
evolution  of  brown  smoke  as  the  tapped-metal  runs  down 
the  launders;  this  smoke  may  be  due  to  the  metal  being 
composed  of  carbide  of  iron  dissolved  in  fluid  iron,  and  to 
the  latter  being  so  hot  that  it  volatilises  freely.  At  present 
only  one  primary  and  one  secondary  furnace  are  being  used 
in  the  plant  at  Kladno.  The  author  considers  that  not  less 
thaD  three,  but  preferably  six  furnaces  should  be  used.  In 
the  latter  case,  four  would  be  used  to  superheat  molten 
metal  from  the  blast  furnace,  1  to  desiliconise  and  de- 
phosphorise down  to  0- 1  per  cent.,  and  the  sixth  to  reduce 
this  to  0-01  percent,  and  to  make  ready  for  casting.  The 
metal  from  the  superheating  furnace  is  conveyed  to  the 
third  furnace,  the  slag  goes  into  a  bogey.  In  the  finishing 
furnace  the  remaining  phosphorus  and  carbon  are  removed. 
At  present  in  the  primary  furnace  the  ore  and  lime  are 
added  with  the  charge  (in  the  middle) ;  in  the  finishing 
'  furnace  some  of  the  ore  and  limestone  is  added  with  the 
charge,  the  balance  being  introduced  if  necessary,  just 
before  it  receives  the  metal  from  the  primary  furnace.  In 
i  the  heats  recorded,  the  charge  of  the  furuace  consisted 
!   of  pig  and  scrap   to  the  amount  of  11    or  12  tons   in  the 
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primary  and  S  tons  in  the  secondary  furnace.  The  pro- 
portion of  scrap  railed  from  0  to  64  per  cent.,  and  the  loss 
of  metal  usually  ranged  from  ahout  2  to  nearly  10  |  er  cent. 
The  time  required,  varied  from  3|  to  4\  hours  in  furnace 
No.  1.  and  from  1  to -J  hours  in  No.  2.  In  the  primary 
hearth  the  carbon  was  commonly  reduced  by  oyer  1  per 
cent,  (from  3-5  to  3'5  per  cent.),  and  the  phosphorus  by 
0-7  per  cent  (out  of  l"7  percent.)  In  one  instance,  the 
phosphorus  was  reduced  in  tin-  first  furnace  from  11-584  to 
0-078  per  cent,  while  the  carbon  remained  at  2-57  per  cent. 
Hence  it  is  considered  that  such  a  furnace  might  be  used 
as  a  feeder  to  the  basic  Bessemer  converter  and  that  no 
after-blow  would  be  required.  The  limits  of  phosphorus  and 
silicon  permissible,  are  those  obtaining  in  blast-furnace 
practice,  but  it  would  appear  to  be  advantageous  to  use  up 
tap-cinder  and  mill-cinder  (if  made  on  an  oxide  or  basic 
bottom)  in  the  Bertrand-Thiel-  rather  than  in  the  blast- 
furnace. The  loss  of  metal  is  found  to  be  least  when  least 
scrap  is  used  ;  in  one  instance  a  total  charge  of  20-06  tons 
of  metal  (including  30  per  cent,  of  scrap)  yielded  20-13 
tons  of  steel.  Some  of  the  scrap  must  necessarily  be 
oxidised  in  melting,  but  the  oxide  is  partially  or  entirely 
reduced  again  by  the  metalloids  in  the  charge.  If  the 
oxidation  be  effected  by  atmospheric  oxygen,  the  loss  must  of 
necessity  be  considerable  not  only  on  account  of  the  removal 
of  metalloids,  but  because  the  silicon  and  phosphorus  form 
acids  which  combine  with  lime  and  some  oxide  of  iron. 
But  when  iron  ore  is  used  for  oxidation,  the  removal  of  the 
metalloids  entails  the  reduction  of  a  greater  weight  of  iron 
which  is  thus  added  to  the  charge.  Thus  the  more  silicon, 
phosphorus,  and  carbon  there  is  in  the  pig  iron,  the  greater 
will  he  the  weight  of  steel  obtained.  It  is  possible  that 
these  good  results  may  be  due  to  the  intense  heat  employed 
permitting  the  oxidation  of  the  metalloids  and  maaganese 
to  take  place  with  much  more  ease  and  rapidity  than 
formerly  ;  also  to  the  transfer  from  one  furnace  to  another 
getting  rid  of  the  voluminous  slag  and  enabling  the  steel  to 
be  got  ready  for  casting. — W.  G.  M. 

Aluminium,  Action  of  Carbon  Monoxide   and   Dioxide   on. 

Guntz   and  Masson.     Comptes  rend.   1897,  124,    18? — 

190. 
Is  preparing  aluminium  iodide  by  acting  on  aluminium 
with  iodine  in  a  stream  of  carben  dioxide,  there  is  always 
incandescence,  accompanied  by  absorption  of  carbon 
dioxide.  The  authors  find  that  aluminium  alone  heated  in 
a  stream  of  the  gas  absorbs  it  very  slightly,  but  when  two 
boats,  containing  respectively  aluminium  chloride  or  iodide 
and  aluminium,  are  heated  in  the  same  tube  in  a  stream  of 
either  carbon  monoxide  or  carbon  dioxide,  there  is 
incandescence  as  soon  as  the  vapour  of  the  iodide  reaches 
the  aluminium.  An  increase  of  weight  amounting  to 
45-47  per  cent,  of  the  weight  of  the  metal  took  place,  and 
a  dirty  yellow,  not  quite  homogeneous,  substance  resulted. 
This  body,  decomposed  by  water,  gave  off  a  gas  which 
proved  to  be  methane  (but  which  had  an  unpleasant  odour 
like  that  of  the  gas  obtained  by  dissolving  cast  iron  in 
acids),  and  no  appreciable  residue  of  carbon  remained. 
The  authors  give  the  following  equation  in  the  case  of 
carbon  monoxide.   Al6  +  3CO  =  A1203  +  C3A14. 

—J.  T.  D. 

Aluminium  Alloys.  J.  Franklin  Institute,  143,  145—147. 
This  paper  is  a  report  taken  from  the  Aluminium  World 
on  the  alloys  of  aluminium  with  other  metals.  The  useful 
alloys  are  in  two  groups,  one  with  not  more  than  15  per 
cent,  of  aluminium,  and  the  other  with  not  more  than 
15  per  cent,  of  the  other  metal  in  the  aluminium.  The 
compound  alloys  are  not  generally  dealt  with.  Tin  improves 
strength  and  rigidity  in  heavy  castings  of  aluminium  ;  it  gives 
also  sharpness  of  outline  with  a  decrease  in  the  shrinkage 
of  the  metal.  With  from  7  to  10  per  cent,  of  nickel, 
the  best  aluminium  is  produced  for  casting,  where 
toughness  combined  with  hardness  is  desired.  Two  new 
alloys  for  jewellery  work  consist  of  (1)  20  parts  of  nickel 
and  8  parts  of  aluminium  i  and  (2)  40  parts  of  nickel,  10  of 
silver,  30  of  aluminium,  and  20  of  tin.  Manganese  is  one 
of  the  best  hardeners,  and  is  added  as  a  rich  ferro-man- 
ganese  for  castings,   and  as  a  pure  oxide  of  manganese  to 


the  electrolytic  bath  in  which  aluminium  is  produced  for 
rolling  purposes.  Tungsten  alloys  are  specially  used  for 
rolled  sheets  and  plates,  to  be  afterwards  "spun,"  and 
generally  in  conjunction  with  other  metals,  such  as  copper, 
iron,  and  manganese.  Aluminium  hardened  with  chromium, 
retains  its  hardness  after  annealing  or  heating  better  than 
almost  any  other  of  the  alloys.  Titanium  increases  the 
resilience,  and  with  chromium,  copper,  and  aluminium 
produces  some  very  hard  and  tough  light  alloys.  Alloys 
containing  zinc  up  to  30  per  cent,  are  successfully  used. 
Cadmium  does  not  harden  aluminium,  but  with  it  produces 
a  solder.  Bismuth  produces  fusible  and  brittle  alloys, 
which  oxidise  rapidly  when  melted. — A.  W. 

Xickel  and  Copper,  Separation  of,  in  Matte,  and  the 
Recovery  of  the  Contained  Precious  Metals.  T.  Dike. 
Eng.  and  Mining  J.  63,  [5],  113. 

See  under  XXIII.,  page  262. 

PATENTS. 

Iron  and  Steel,  An  Improved  Manufacture  nf  and  Method 
of  Extracting  Gold  and  Silver  from  Ores.  A.  J.  Boult, 
London.  From  C.  J.  L.Otto,  Dresden.  Eng.  Pat.  1016, 
Jan.  18,  1896. 

The  iron  or  steel  is  produced  by  heating  spongy  iron  to  a 
suitable  temperature,  in  a  neutral  atmosphere,  and  under  high 
pressure,  in  a  reduction  vessel  or  crucible  heated  from  the 
outside.  The  crucible  is  so  shaped  that  the  iron  produced 
may  accumulate  where  the  temperature  is  highest,  and  it 
should  be  arranged  so  that  it  may  be  swung  or  inclined  so 
as  to  bring  the  molten  metal  more  quickly  in  contact  with 
the  spongy  iron.  \Vhen  gold  or  silver  is  present,  the 
highest  temperature  is  to  be  kept  up  till  the  precious  metal 
is  deposited  by  liquation  on  the  bottom  of  the  crucible. 
Compressed  air  is  led  into  the  crucible  by  means  of  a  pipe, 
and  the  escaping  compressed  gases  may  be  utilised  for  the 
preliminary  heating  or  calcination  of  ores,  &c. — J.  II.  C. 

Metallic  Alloys,  Impts.  in  and  connected  with.  J.  P. 
Fullertou  and  A.  B.  King-Church,  London.  Eng.  Pat. 
2858,  Feb.  7,  1896. 

The  alloy  is  composed  of  lead,  91  per  cent.;  copper,  1  ; 
bismuth,  1  ;  and  antimony,  7  per  cent,  j  but  the  proportions 
may  be  varied.  It  is  fusible  at  a  low  temperature,  expands 
as  it  solidifies,  and  is  less  subject  to  corrosion  than  brass. 

In  preparing  the  alloy,  the  copper  is  reduced  to  small 
particles,  which  are  sprinkled  over  the  surface  of  a  small 
part  of  the  lead,  which  is  heated  to  about  1,990°,  and  well 
stirred  in.  The  antimony  is  heated  in  another  vessel,  and 
the  mixture  of  lead  and  copper  added  ;  the  remainder  of  the 
lead  is  then  added,  and  finally  the  bismuth.  The  articles 
to  be  made  from  this  alloy  (gas  and  water  connections) 
are  cast  either  in  moulds  or  chills. — J.  H.  C. 


Minis  from  Refractory  Ores,  Improved  Process  for 
Obtaining.  J.  S.  Wallace, 'Belfast,  and  J.  Castell-Evans, 
Hornsey.     Eng.  Pat.  2931,  Feb.  8,  1896. 

The  process  is  intended  for  smelting  complex  ores  contain- 
ing lead  and  zinc,  and  it  is  proposed,  inter  alia,  to  extract 
zinc  from  blende  by  the  direct  action  of  carbon,  with  the 
formation  of  carbon  bisulphide. — W.  G.  M. 


Zinc,  Heronry  of,  from   Blende   Oris  ;   Process  for.     The 
Exploring  and  Gold  Mining  Assoc,    Ltd.     From  S.  H. 
Emmens,   Amador  City,   California,   U.S.A.     Eng.   Pat. 
.  4432,  Feb.  27,  1896. 
The  process  is  stated  to  be  particularly  applicable  to  zinc- 
lead-sulphide  ores,  such  as  those  of  Broken  Hill.  The  crushed 
ore  is  so  roasted  that  the  zinc  sulphide  is  converted  as  com- 
pletely as  possible  into  sulphate,  and  is  then  transferred  to  a 
series  of  vats  placed  in  cascade  form,  each  on  a  slightly  lower 
level  than  that  preceding  it.     By  means  of  overflow  pipes, 
the  excess  liquor  from  the  highest  vat  passes  to  the  bottom 
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of  the  next,  and,  ascending  through  the  ore.  overflows  to  the 
bottom  of  the  next  i  at,  and  bo  through  the  i<  ries  to  a  r< 

voir  al  the  end.     4.1  the  botl I  each  ral  is  a  lead  anode*, 

and  at  the  top  a  liuc  cathode.     In   use,  alternate  rats  are 

nected   with   nn  electrolysing  current   from  a  dynamo. 
Tims,  at  first,  water  flowing  < 
line  aulpbate,  and  'ins  solution,  passing  to  the  second  rat, 

leotrolysed,  lino   being  deposited   and   sulphuric  acid 
liberated;   the  acid  liquid  then   passes  through   thi 
in   the    third    rat    (without    electrolysis),   and,    becoming 
neutralised  by  means  nide,  is  ready  to  be  de> 

■  1  by  the  current  in  the  next  tank,  and  so  on.     r" 
all   the  sine  in  the  ore  lias  been  extracted,  the  sulphate 
remaining   in    the  solution   is  crystallised    out,   and    the 
leached   ore   is   run   into   settling  tanks   to  await    further 
treatment      W.  '•.  M. 

Blatt  Furnaces,  The  Construction  of  a  Chamber  or  Re- 
ceiver In  In-  coupled  to  Existing,  for  Smelting  Inn  from 
thf  Ore,  and  also  t<>  New  Furnaces.  W.  Hutchinson, 
Manchester.     Bng.  Pat  5825,  March  9,  18 

Tin;  chamber  is  built  iu  front  of  the  furnace  and  furnished 
with  a  chimney  for  the  escape  of  "  sulphurous"  gases. 

—J.  II.  C. 

Briquettes  of  Iron   Ore   or  other   Iron    Compounds,  and 
ts     of    Manufacturing      Briquettes     thus     made. 
L.   \V.  A.  Jacobi   and   <;.  VY.  Petersson,  of  Stockholm. 
Eug.  Tat.  83,958,  I  lot.  27. 

Tur.  crushed  iron  ores  arc  partly  reduced  to  spongy  iron 
and  then  formed  into  briquettes  hj  pressure  or  percussion, 
moisture  or  acids  being  added  when  necessary.    Any  form 

of  furnace  may  he  used  for  the  partial  reduction. — J.  II.  ( '. 

((r'o/</.]  Slimes,  Extracting  Precious  Metals  from,  or  from 
other  Finely  Divided  Material  containing  the  same. 
Improved  Method  and  Apparatus  for.  D.  White  and 
T.  M.  Simpson,  both  of  Stawell,  Victoria.  Eng  Pat. 
86,066,  Nov.  IS,  1S96. 

Tur  slimes   (or  ore)  are  treated  with    cyanide  liquors  in 

preferably    conical   or  pear-shaped.      The 

sels   are  placed    in    series,    each    being   provided    with 

-  ire- and  level-gauges,  and  with  gratings  forming  a  false 

bottom,  having  discharge  cocks  or  valves  below.     "  Gas 

blown,  under  sufficient  pressure,  into   each  vat   beneath  the 

grating,  and  agitates  the  charge,  escaping  by  a  pipe   at  the 

top,  through  whuh  it  is  led  downwards  to  the  bottom  of  the 

next  vat.     The  gas  is  finally  forced  into  another  reservoir. 

Air  is  usually  employed. and  rapidly  becomes  charged  with 

hydrocyanic  acid,  which  is   uot  lost   for  practical  purposes, 

owing  to  the  repeated  use  of  the  same  •■  gas  "  tor  agitation. 

Any  vat  may  be  cut  out  of  the  scries  temporarily  by  means 

of  control  cocks,  so  that  the  charging  or  discharging  of  one 

1  does  not  check  the  continuity  of  the  whole  operation. 

Tin- agitation  permits  even  the  finest    stim.es  to   be  rapidly 

treated,  and  the  continued  use  of  the  sa  ie  air  for  mixing  the 

charges   reduces    the    loss   of  cyanid.   below  that   which   is 

met  with  in  ordinary  percolation  practice. — W.  G.  M. 

Gold  Saving  ami  Amalgamating  Machine,  Improved. 
G.  Dillberg  and  W.  Walker,  both  of  Sydney,  N.S.W. 
Eng.  Tat.  26,490,  Nov.  2:i,  lsyG. 

The  finely  divided  ore  or  material  containing  free  gold  is 
run  through  a  fixed  hopper  on  to  the  centre  of  the  floor  of 
a  very  shallow  iron  pan,  rapidly  rotated  by  suitable 
mechanism.  The  sides  of  the  pan  are  somewhat  incurved 
at  the  top,  and  the  pan  is  caused  to  revolve  at  such  a  rate 
that  mercury  previously  placed  iu  it  is  driven  by  centrifugal 
force  against  the  sides.  At  a  short  distance  above  the 
bottom  is  a  movable  cover  extending  nearly  to  the  outer 
rim.  As  soon  as  the  ore  is  discharged  upon  the  rotating 
floor,  it  is  driven  beneath  this  cover,  centrifugallv.  to  the 
circumference,  and,  impinging  upon  the  mercurv,  passes  up 
the  surface  of  the  latter  and  escapes  over  the  side  into  a 
circular  apron.  In  this  way  gold  is  amalgamated,  whilst, 
as  it  is  claimed,  the  mercury  is  not  permanently  "  split  "  by 
the  action,  owing   to    its   tendency   to  reunite    under  the 


centrifugal  influence  m.     Platinum  or  other  heavy 

metal,    incapable     of    amalgamation,    remains    with    the 

in.  n  nrv.-   \V.  O.  M. 


XL-ELECTRO-CHEMISTRY  AND 
ELECTRO-METALLURGY. 

(.A.)— ELECTRO-CHEMISTRY. 

I    Itaic  t\ll,  Tien  Neic  Types  of.     II.  Pauling      Zeits.  f. 
Blektrochem.  3,     15 

(I.)   THB  first  of   these  is  a  double-fluid   cell  with    two  pris- 
matic electrodes  of  retort-carbon.    One  of  the  electrodes 

stands  in  a  cylindrical  jar  80  cm.  high,  the  other  in  a 
porous  cell  standing  inside  the  jar.  The  electrolyte  inside 
the  porous  cell  is  strong  chlorine- water  ;  outside  it,  con 
trated  sodium  thiosulphate.  The  initial  E.M.E.  is  o-fil 
volt.  After  short-circuiting  for  about  50  minutes,  it  sinks 
to  0-47,  at  which  it  remains  for  about  ,"i  hours,  giving  a 
current  of  0'7  ampere.  The  external  electrolyte  gradually 
becomes  turbid,  o»ing  to  separation  of  sulphur  i  mainly  in 
the  neighbourhood  of  the  electrode  immersed  iu  it,  which 
is  the  anode  ). 

(J  i  lh.  second  is  a  modification  of  the  ferric  chloride 
cell.  It  is  made  up  in  a  peculiar  way  so  that  the  iron 
forms  part  of  the  containing  vessel.  A  sheet  of  iron, 
Un  i  in.  long.  7  cm.  broad,  and  :>  mm.  thick,  is  bent  twice  so  as 
to  form  three  sides  of  a  narrow  oblong ;  the  fourth  (narrow) 
side  is  to  be  the  open  top  of  the  cell.  I  In  a  strong  wooden 
board  are  placed  several  layers  of  sheet-rubber.  The  bent 
iron  is  placed  edgeways  on  these,  and  inside  (but  not  touch- 
ing the  iron)  is  placed  a  plate  of  retort-carbon  of  the  same 
breadth  and  of  suitable  length.  <  In  these  are  placed  more 
layers  of  rubber  and  then  another  board.  The  two  boards 
are  pressed  together  by  iron  clamps  or  screws.  When  a 
battery  of  several  cells  is  to  be  made,  it  is  not  necessary  to 
have  separate  pairs  of  boards  for  each;  one  pair  of  long 
boards  will  do  for  several  cells.  The  iron  forms  the  anode 
and  the  carbon  the  cathode.  The  electrolyte  is  concentrated 
ferric  chloride.  The  E.M.F.  is  0  •  9  volt.  When  the  cell  is 
iu  action,  the  ferric  chloride  splits  up  into  the  ions  chlorine 
and  ferrous  chloride  ;  the  chlorine  unites  with  more  iron  to 
form  fresh  ferric  chloride  :  —  3FeCl3  =  3FeCl,  +  3C1 ; 
l-'e  +  3C1  =  FsCl3.  The  spent  liquid  can  be  regenerated 
by  passing  chlorine  into  it  and  so  converting  the  ferrous 
chloride  into  ferric  chloride.  If  we  include  this  in  thecvele, 
it  will  be  seen  that  the  ferric  chloride  acts  as  a  carrier  of 
the  depolarisator  chlorine,  and  that  the  only  substances 
used  aii  iron  and  chlorine,  both  of  which  are  cheap.  As 
there  is  no  diaphragm,  the  internal  resistance  is  very  small. 
A  very  constant  current  can  he  obtained  from  a  battery  of 
such  cells  arranged  as  follow-,  so  that  the  electrolyte  slowly 
Mows  through  them  in  series.  The  cells  are  placed  si,|e  by 
side  (but  not  in  metallic  contact)  and  nearly  filled  with 
solution.  Each  is  then  connected  with  the  next  by  a  siphon, 
which  iu  also  filled  with  ferric  chloride  solution.  From  a 
siphon  at  the  end,  the  spent  liquid  drops  into  an  open  vessel, 
The  fresh  electrolyte  drops  into  the  first  cell  from  a  15ditre 
bottle  provided  with  a  stop-cock  at  the  bottom.  Iu  the 
mouth  of  the  bottle  is  a  rubber  stopper  with  an  open  glass 
tube  reaching  nearly  to  the  bottom  of  the  bottle.  By  sliding 
this  up  and  down,  the  rate  at  which  air  bubbles  enter,  and 
therefore  the  rate  at  which  the  solution  drops  out,  can  be 
regulated.  The  battery  does  not  emit  any  fumes  or  smell. 
The  author  states  that  the  battery  is  much  "cheaper  than  any 
other,  and  that  900  watt-hours  can  be  produced  at  a  cost 
of  only  25  pf.  Nothing  is  said  as  to  the  effect  of  the  ferric 
chloride  upon  the  rubber,  or  as  to  troubles  which  may  arise 
as  the  iron  of  the  cells  is  used  up. — 1).  E.  J. 

PATENTS. 

I    Battery     Cells    or     Vessels    to    contain     Acids    or    other 

Chemicals,  Impls.  in   the   Manufacture  of.     [Asbestos.] 

D.  M.  Hawes.  London.     Eug.  Pat.  122S,  Jan.  17,  1896. 

The  cells  or  boxes  arc   preferably  made  of  woven  asbestos 

coated  or  impregnated  with  liquid  celluloid,  as  described  in 

\nuison\s  patent,   19,710,  1S91   (this  Journal,   1S92,  904). 
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The  asbestos  fabric  so  treated  is  cut  into  suitable  pieces  to 
form  the  desired  vessel,  and  they  are  cemented  together 
with  liquid  celluloid.  Powdered  asbestos  or  fibre  may  also 
be  worked  into  a  dough-like  mass  by  mixing  two  parts  by 
weight  with  one  of  celluloid,  and  the  pulp  so  formed  is 
moulded  by  dies  into  the  desired  shape. — G.  H.  R. 

Electrolytic  Apparatus,  Impts.  in.  [Covers  for  Anode 
Compartments.']  Col.  T.  J.  Holland,  Tunbndge  Wells. 
Eng.  Pat.  12,149,  June  3,  1S96. 
In  tanks  used  for  decomposing  solutions  of  chloride  of 
sodium,  &c,  so  as  to  produce  caustic  soda  and  chlorine 
gas.  to  obviate  the  difficulty  of  making  a  gas-tight  joint  in 
the  covers  to  the  anode  compartments,  the  electrolytic 
vessel  consists  of  a  shallow,  open  tank,  formed  of  slate  or 
other  suitable  material,  and  provided  internally  with  longi- 
tudinally extending  ledges  or  narrow  shelves,  on  which  rest 
inverted  boxes  of  earthenware  or  suitable  material,  which 
form  removable  air-tight  covers  to  the  anode  compartments. 
These  covers  are  pierced  to  receive  pipes  for  the  supply  of 
tin  solution  and  the  withdrawal  of  the  gas,  and  their  sides 
form  porous  partitions  between  the  electrodes.  The  anodes 
consist  of  blocks  of  carbon  attached  to  a  rod  or  bar,  bolted 
to  the  bottom  of  the  inverted  box,  and  the  cathodes  are 
grids  of  iron  or  copper-wire  basket-work,  preferably  double, 
and  of  U-shape.— G.  II.  E. 

Accumulators  or  Secondary  Batteries,  Impts.  in  Plates 
for.  [Improved  Casting.']  C.  Pollak,  Frankfort-on- 
the-Maiu,  Germany.  Eng.  Pat.  13,520,  June  18,  1896. 
The  improved  plates  are  cast  under  pressure  in  a  mould, 
which  is  lined  with  common  salt  or  other  suitable  material 
which  will  stand  the  temperature  of  molten  lead,  and  which 
can  subsequently  be  easily  dissolved  away.  The  salt  is 
packed  round  a  pattern  or  core,  which  is  removed  before 
the  casting;  or  instead  of  the  core,  a  lead  plate  of  the 
required  shape  may  be  employed,  which  melts  during  the 
casting,  and  runs  into  the  salt.  The  plates  so  produced 
consist  of  a  core  and  a  porous  portion  forming  a  continuous 
mass  of  metal. — G.  H.  R. 

Disinfecting,  Deodorising,  and  Bleaching   Agents  [Hypo- 
chlorites produced  by  Electricity],  Impts.  in  the  Manu- 
facture of,  and  in  Apparatus  therefor.     M.  Crawford, 
London.     Eng.  Pat.  14,852,  July  4,  1896. 
See  under  VII.,  page  240. 

Electric  Batteries,  Impts.  in.  [Gas-tight  Primary  Bat- 
tery.] "W.  Rowbotham,  Birmingham.  Eng.  Pat.  16,268 
July  22,  1896. 
The  battery  is  contained  in  a  hermetically  sealed  outer 
vessel,  which  is  divided  into  two  compartments,  one  of 
which  is  further  subdivided  to  form  a  liquid  expansion 
chamber.  The  battery  chamber  proper,  which  contains  the 
zinc  and  iron  elements  and  the  exciting  fluid,  is  at  one  end, 
and  in  this  section  the  carbons  are  enclosed  in  porous  tubes 
closed  at  one  end  and  having  an  intervening  annular  space 
communicating  with  the  middle  chamber,  which  contains 
the  depolarising  fluid.  The  carbons,  which  are  tubular,  are 
closed  at  their  other  end,  and,  passing  through  this 
chamber,  enter  the  partition,  and  communicate  with  the 
expansion  chamber,  into  which  the  depolarising  fluid  is 
forced  by  the  pressure  of  the  gases  generated  during  work- 
ing. The  depolariser  enters  the  carbon  tubes,  where  it  is 
utilised  until  thoroughly  exhausted.  ValveB  or  other  means 
are  provided  so  that  the  compartment  may  be  filled  or 
emptied  in  succession  from  one  of  them,  while,  when  full, 
electrical  communication  between  them  is  cut  off.  The 
excitin"  fluid  is  preferably  a  strong  solution  of  sal-ammoniac 
or  nitrate  of  soda,  while  the  depolariser  consists  of  a  mixture 
of  1  part  of  sulphuric  acid,  sp.  gr.  1-790,  to  from  1  to  6 
parts  of  nitric  acid,  sp.  gr.  1  -48. — G.  H.  R. 

Electrodes    [Secondary  Leclanche   Batteries],   Impts,    in 
Peroxide  of  Manganese  and  Carbon,  and  in  the  Method 
if  Producing  the  same.      A.  Heil,  Frtiukisch  Crumbach, 
Germany.     Eng.  Pat.  29,307,  Dec.  21, 1896. 
Electrodes  composed  of  graphite   and   peroxide  of  man- 
ganese are  placed  in  a  chloride  solution,  free  from  nitrogen 


^magnesium  or  sodium  chloride),  and  reduced  electrolyti- 
cally  ;  the  current  is  then  reversed,  "  and  thereby  converts 
the  said  electrode  into  a  compound  of  chlorine."  This 
electrode  is  for  use  in  secondary  (Leclanche)  batteries ;  "  no 
ammonia,  and  therefore  no  hydrated  oxide  of  zinc,  will  be 
produced  in  the  cell  .  .  .  the  solution  of  sal-ammoniac  is- 
thereby  maintained  in  its  initial  proper  condition  or  compo- 
sition.'"— J.  C.  R. 

(B.)  —  ELECTRO-HETALLU  RGY. 

Carborundum  [Silicon  and  Carbon],  Manufacture  and 
Development  of,  at  Niagara  Falls.  F.  A.  Fitzgerald. 
J.  Franklin  Institute.  143,  81—96. 

(See  also  this  Journal.  1895,  755,  and  1893,  847.)  The  fur- 
naces are  built  of  brick,  the  internal  dimensions  being  about 
16  ft.  in  length,  5  ft.  in  width,  and  5  ft.  in  depth.  The  ends 
are  built  solidly  about  2  ft.  thick,  through  the  centre  of  which 
pass  the  terminals,  consisting  of  60  carbon  rods,  30  in.  long 
and  3  ft.  in  diameter.  These  two  ends  are  the  only  per- 
manent parts  of  the  furnace,  the  sides  being  built  for  each 
operation.  The  furnace  is  about  half  filled  with  the  mix- 
ture, care  being  taken  to  keep  the  latter  free  from  contact 
with  the  terminals.  A  semicircular  trench  of  21  in.  in 
diameter  is  formed  from  end  to  end,  the  bottom  of  the 
trench  being  a  little  above  the  level  of  the  lowest  row  of 
carbons.  In  this  trench  the  "  core  '!  is  formed,  by  placing 
coke  kernels  of  a  certain  size  so  as  to  form  a  long,  cylin- 
drical centre,  which  is  then  covered  over  with  further 
quantities  of  the  mixture  to  a  total  height  of  8  ft.  The 
current  is  supplied  by  the  Niagara  Falls  Power  Co.,  at 
2,200  volts,  which  is  transformed  into  185  volts  before  use. 

Carborundum  is  apparently  infusible,  for  after  a  certain 
temperature  has  been  reached  it  is  decomposed,  without 
fusion,  into  carbon  and  silicon.  It  is  insoluble  in  water  or 
any  acid.  Its  hardness  is  between  9  and  10,  but  nearer  the 
latter,  and  its  specific  gravity  is  3  •  23.  In  making  wheels 
for  abrasive  purposes,  the  carboruudum  is  mixed  with  kaolin 
and  felspar,  placed  in  a  mould,  and  submitted  to  hydraulic 
pressure.  The  wheel  is  then  vitrified  by  heating  in  a  kiln 
for  7  days  and  cooling  slowly.  With  very  thin  wheels  the 
binding  material  is  shellac.  The  cost  is  twice  to  five  times 
that  of  emery,  but  carborundum  will  do  more  work,  it  is 
said,  and  do  it  faster  and  better  than  either  emery  or  corun- 
dum. At  present  it  has  been  found  unsuitable  for  grinding 
and  polishing  glass,  owiDgto  its  extreme  hardness  producing 
scratches.  Carborundum  is  soluble  in  molten  steel,  and 
Mr.  F.  Luermann  suggests  its  use  as  a  source  of  silicon 
in  the  manufacture  of  that  metal. — A.  W. 

Manganese,   Electrolytic   Determination   of.      C.    Engels. 
Zeits.  f.  Elektrochem.  1897,  3,  [14],  286  and  305. 

Sec  under  Will.,  page  262. 

PATENTS. 

Electrolytical  Apparatus  [Deposition  of  Zinc],  Impts.  in. 
R.  Heathfield  and  W.  S.  Rawson,  London.  Eng.  Pat. 
19.828,  Oct.  22,  1895. 

In  Eng.  Pat.  5537  of  1894  (this  Journal,  1895,  756),  the 
inventors  describe  apparatus  for  depositing  zinc  or  other 
metal.  Instead  of  employing  a  perforated  barrel  of  non- 
conducting material  partly  immersed  in  the  electrolyte,  they 
now  describe  and  illustrate  a  hermetically  closed  barrel 
containing  the  electrolyte,  preferably  more  than  half  filled, 
and  caused  to  revolve  by  resting  flanges  at  its  ends  on 
rotating  rollers.  The  anode  is  placed  so  as  to  be  centrally 
insulated  from  the  barrel.  The  cathode  is  formed  of  con- 
ducting bars  arranged  at  intervals  around  the  interior  of  the 
barrel,  but  insulated  therefrom.  Electrode  contacts  are 
made  by  metal  discs  dipping  in  mercury,  but  they  may  be 
made  by  brushes  bearing  on  insulated  rings  or  segments. 

—J.  C.  R. 

Electro-Plating,  An  Improved  Process  of  Preparing 
Non-Metallic  Substances  for.  [Coating  Non-Metallic 
Articles.]  T.  M.  Ash  and  H.  N.  Weldon,  Birmingham. 
Eng.  Pat.  2327,  Feb.  1,  1896. 

If  the  non-metallic  articles  to  be  coated — such  as  paper, 
china,  glass,  or  textile  fabrics,  &c. — ;irc  impervious,  they  are 
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tir-i  dipped  into  or  sprayed  with  a  solution  which  will 
-then  •  coating  of  silver,  uid  they  are  then  read]  io  n 
in   electrolytic   deposit   of   metal   by  any  of  the  ordinary 
processes.     If  tin  object*  to  be  plated  would  be  injured  bj 
tlio  silver-depositing  solutiou,  they  fir-t  receive  a  coatii 

.:  or  other  suitable  varnish.  The  silver  bath  is  formed  of 
a  mixture-  of  two  solutions,  formed  respectively  of  24  grs. 
of  sodium  potassium  tartrate;  and  of  85  grs.  of  nitr.ite 
of  silver  dissolved  is  water,  to  which  solution  pure  ammonia 
is  added  slowlj  until  it  becomes  clear,  when  a  further  pro- 
portion .  ■  grs.  of  nitrate  of  silver  is  added.  It 
is  general!)  preferable  to  use  only  ju-t  sufficient  water  to 
thi   salts,  but  as  much  as  18  grs.  may  be  added. 

— V..  11    l; 

Eitctrodetfor  Accumulators  [Zinc-Piatt.l  Copper"],  Impts. 
in   mill    til    the    Construction  of   Soluble  Metal.     W.   1'. 
Thompson,  London.     From  J.  Julien,  Brussels,  Belgium. 
Pat.  7259,  April  2,  1896. 

Tut  copper  plates  which  are  to  form  the  supports  of  the 
soluble  electrodes,  are  electro-plated  with  copper  and  then 
amalgamated  with  mercury,  on  which  /inc.  cadmium,  or  the 
like  is  electro-deposited.  It  is  claimed  that  the  mercury 
prevents  these  soluble  electrodes  from  being  attacked  by  the 
electrolyte,  and  to  render  the  amalgamation  more  dip  i 
the  base  of  the  electrodes  may  rest  iu  a  layer  of  mercury. 
In  the  case  of  a  tubular  copper  electrode,  its  base  may  be 
il  by  a  block  of  insulating  material  forming  a  narrow 
rim  round  the  tube  to  contain  the  mercury. — ('■.  II.  R. 


XII.-FATS,   OILS,   AND  SOAP. 

Animal  Fats,  Contributions  to  the  Chemistry  of.    ( '.  Aiuthor 

atd  J.  Zink.     Zeits.  Anal.  Chcm.  36,  1—17. 
Tin:  authors   give  the    tabulated    results  of   a   number   of 
analyses  of  the  fats  obtained  from  26   animals  of   different 

is,  which  are  not  frequently  met  with.  The  figures  are 
the  averages  of  several  analyses.  In  most  cases  the  fats 
from    several    animals    of   the   same    species    were    mixed 

her.  the  analysis  being  made  on  the  mixture.  As  may 
be  seen  in  the  table  given  in  the  original,  the  specific  gravity 
of  the  fatty  acids  is  sometimes  higher  and  iu  other  cases 
lower  than  that  of  the  correspouding  fat.  The  melting  and 
solidifying  points  of  the  fatty  acids  are  higher  than  those  of 
the  fats  themselves,  whilst  the  iodine  figure  is  generally 
lower.  With  many  of  the  fats  the  acidity  does  not  appre- 
ciably increase  as  the  fat  grows  old  ;  in  other  instances — 
fox,  cat,  and  hare  fats — it  increases  to  a  considerable 
extent.  The  iodine  numbers  and,  in  most  cases,  the  acetyl 
numbers  of  the  domestic  animals  are  lower  than  the 
corresponding  figures  of  the  wild  animals  of  the  same 
species.  A  comparison  of  the  results  obtained  with  the  fat 
of  a  wild  goose  and  that  of  a  wild  goose  kept  in  captivity  is 
interesting.  It  was  found  that  hare,  wild  rabbit,  wild  boar,  and 
black-cock  fats  have  drying  properties,  and  that  they  contain 
linolie  and  linolenic  acids.  The  fat  of  a  wild  boar  is  in  this 
■  verv  different  from  that  of  the  ordiuarv  pig. 

— W.P.  S. 

Japan  Wax,  Adulterated.  C.  II.  La  Wall.  Amur.  J. 
Tharm.  69,  IS,  and  Pharm.  J.  1897,  58,  S3. 
Of  59  cases  containing  205 — 225  lb.  each,  35  were  found  to 
be  adulterated  with  starchy  material  to  the  extent  of  2o  to 
25  per  cent.  The  specific  gravity  of  the  adulterated  pro- 
duct was  slightly  higher  than  that  of  the  genuine  fat  (or 
Japan  wax),  and  it  was  as  a  rule,  free  from  the  peculiar 
network  of  minute  cracks  which  usually  characterise  the 
surface  of  cakes  of  pure  Japan  wax. — A.  S. 

Fatty  Acids.  Note  on  Wechster's  Method  for  the  Separation 
of.  A.  W.  Crossley.  Proc.  Chem.  Soc.  1897,  174  . 
21 22. 

See  under  XXIII.,  page  263. 


PATENT-. 

Oil  from  Fish,  Fish  Refvsi .  orolht  r  OH  Producing  Animal 
or    Vegetable  Ufa  in  and  Relating  to  the 

Extracting  and  Recovering  of.     .1.  Jack  and   M.  Blake, 
Greenock.     Eng   Pat.  251 1,  Fen.  I,  I 

\  mi  rHOD  "f  flotation  and  precipitation, in  which  use  is 
made  of  the  different  degrees  of  density  of  liquids  or  semi- 
liquids,  as  applied  to  the  extraction  of  oil  from  fish,  fi-h 
refuse,  or  other  oil-yielding  animal  or  vegetable  matters. 
The  process  -  arried  out  id  a  scries  of  vessels,  or  com- 
partment- of  a  single  large  vessel,  to  which  heat  i-  applied 
by  means  of  steam  or  hot  water,  either  circulating  through 
f,  or  introduced  into    a  jacketed   -pace   surrounding  the 

vessels,  Stc.     In  working  the  apparatus,  the  flow  of  the 

steam  or  hot  water  i-  so  regulated  by  valves,  vV\,  con- 
nected with  the  vessels,  &C„  that  any  desired  temperature 
can  be  maintained  in  any  or  all  of  these.  However,  for  the 
object  directly  in  view,  the  greatest  heat  is  to  be  applied  to 
the  vessel  or  compartment  forming  the  last  of  the  series,  in 
which  the  process  within  the  vessels  terminates,  the  tem- 
perature iu  each  preceding  vessel,  &c.  gradually  decreasing 
until  the  first  is  reached.  The  tops  of  these  vessels  are  set 
level  with  each  other,  and  there  are  sight-glasses  to  indicate 
the  levels  of  the  various  constituents  in  each  vessel,  as  well 
as  run-off  pipes,  siphon-pipes,  and  cocks  for  each.  There 
is  finally  a  suction-pump,  which  serves  the  different  vessel-, 
and  is  so  arranged  that  all  or  any  part  of  the  contents  in 
any  one  tank  can  be  transferred  to  all  or  any  one  of  the 
others  in  the  series  if  required. — J.  J.  K. 

Oil  from  Seeds  or  other  Oleaginous  Substances,  Impts.  in 
the  Method  of  and  Apparatus  for   Extracting.     \V.  11. 

Harrison    aDd    K.    Stephenson,    Hull.      Eng.    Pat.    7379, 
April  7,  1896. 

"An  apparatus  or  plant."  is  claimed  "for  extracting  oil 
from  seeds  or  other  suitable  oleaginous  substances  by  means 
of  solvents,"  -uch  as  benzoline,  naphtha,  See.,  "and  for 
recovering  and  re-distilling  the  solvent  concurrently  with 
the  extraction  of  the  oil,  and  also  for  converting  the 
residuum  into  meal,  the  employment  of  gas  generators,  oil 
extracting  kettles  (with  internal  stirrer-  and  sweepers)  con- 
densers, air  extractors,  and  air  receivers,  oil  separators, 
store  tanks,  bubble  tanks,  and  water  pressure  tanks 
together  with  connecting  pipes,  receivers,  cocks  and 
valves,  worm  and  band  or  other  conveyers  and  hoppers, 
the  whole  apparatus  driven  by  any  suitable  gearing." 

—J.  J.  K. 

Fatty  Matters  from  Certain  Animal  Tissues,  Impts.  in  the 
Manufacture  of.  J.  Davidson.  Nvduev,  New  South 
Wales'.      Eng.   Pat.  25,472,  Nov.  12,  1896. 

Fattv  tissues  of  cattle  are  digested  with  steam  under  a 
pressure  of  30 — 100  lb.  per  sq.  in.,  until  the  cellular  tissue 
is  broken  up,  and  the  fat  liberated.  Whilst  under  pressure, 
the  "  soup  "  and  fat  in  a  liquid  state  are  blown  out,  and 
sent  through  a  centrifugal  separator  so  as  to  ensure  the 
separation  of  all  the  fat. 

The  claim  is  for  "  An  improved  manufacture  of  fatty 
matter  from  fatty  tissues  of  cattle,  consisting  in  treating  the 
crude  fatty  products,  obtained  by  boiling  these  tissues,  with 
hot  water  and  steam,  and  straining  them  in  a  basket- 
centrifugal,  and  treating  the  fats  obtained  from  the  product 
in  a  centrifugal  senarator.'' — J.  J.  K. 


XIII— PIGMENTS.  PAINTS  ;  EESINS, 
VARNISHES ;  INDIA-RUBBER.  Etc. 

(.4.)— PIGMENTS,  PAINTS. 

PATENTS. 

White  Lead  Pigments,  Impts.   in   the  Manufacture  of,  and 

in  the  Separation  of  Metallic  Lead   [with   Recovery  of 

Silver',    from    Lead   Sulphide.     A.   Macdonald,  Notting 

Hill.     Eng.  Pat.  25,133, Nov.  9,  1896. 

This  is  a  modification  of  Eng.  Pats.  2883  and  11,972,  1893 

(this  Journal,  1894.  401  and  893).     The  fused  galena  has  a 

I   current   of  air   and  steam,  either   together  or   separatelv, 


-  - 
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blown  over  its  surface,  whereby  a  basic  sulphate  of  lead,  i 
2  PbSC*4.PbO,  is  sublimed,  a  portion  of  the  metal  is 
reduced,  an  J  some  Ml  i-  evolved  and  can  be  collected  for 
further  use.  The  basic  sulphate  forms  an  excellent  pig- 
ment, and  the  reduced  metal  retains  ail  the  silver  existing 
in  the  original  ore.  —  I'.  II.  L. 

Distempers  or   Colour    Washes,   Impts.  in.     YV.   A.  Hall, 
Bellows    Falls,     Vermont,     U.>.A        Eng.    Pat.    28/233, 
Dec.  !0,   1896. 
Teh-    patent   describes  the   preparation   of  a   distemper  or 
colour  wash,  which  becomes  "  insoluble,"  waterproof,  and 
verv  hard   on  drying.     It   is  kept  in  the  form  of  a  powder, 
and  Deeds  only  suspension  in  water  to  be  ready  for  use. 
The  pigment  consi-t>  of  talc  or  abont  equal  quantities  of  talc 
and  whiting ;  the  adhe-ive   portion  is  composed  of  60  per 
cent,  of  dry  casein  and  40  per  cent,  of  slaked  lime  ;  and  the 
ingredients  are  finally  mixed  together  in  the  proportion  of 
er  cent,  of  the  pigment  and  10  per  cent,  of  the  casein- 
lime  cement. — F.  H.  L. 

(B.)— RESIXS,  VARNISHES. 

Gamboge,  Composition  of-  G.  Sassinari.  Pharm. 
Centralh.  1896,  36,  768. 
The  following  constituents  were  found  in  gamboge :  a 
gum  analogous  to  acacia  gum  :  a  volatile  oil  boiling 
between  160°  and  210:  C,  and  containing  a  terpene  and  a 
camphor  (this  oil  appears  to  be  noted  for  the  first  time)  ; 
isovitinic  and  acetic  acids ;  a  phenolic  ester ;  a  resin ; 
methylic  alcohol  and  other  higher  homologues,  and  a 
liquid  with  a  fruity  odour  having  a  high  boiling  point  and 
presenting  the  characters  of  an  aldehyde  or  of  an  acetone. 
Phloroglucinol,  previously  recorded  as  a  constituent,  is 
considered  to  be  a  decomposition  product. — -J.  0.  B. 

PATENT. 

Turpentine  from  Wood  and  Mood  Waste,  Improred 
Process  for  Obtaining.  A.  Schmidt,  Cassel,  Germany. 
Eng.  Pat!  26,015,  Nov.  18,  1S96. 
The  dried  sawdust  of  wood,  rich  in  resin,  is  formed  into 
briquettes,  heated  in  retorts  to  120'  C,  and  subjected  to  a 
current  of  dry  >team  under  slight  pressure  so  long  as 
turpentine  continues  to  be  evolved.  The  steam  is  then  shut 
off,  and  the  distillation  finished  in  the  usual  manner. 

— F.  H.  L. 


(C.)— INDIA-RUBBER,  &c. 
Isoprene  [From   Destructive  Distillation  of  India-rubber~\ , 
Constitution  of.     YV.  Ipatiew  and  N.  Wittorf.     J.  Prakt. 
Cheni.  1897,  55,  1- 

In  the  dry  distillation  of  india-rubber  the  hydrocarbon 
isoprene,  C5HS,  is  obtained.  Isoprene  polymerises  to  di- 
pentene  and  other  products  similar  to  india-rubber ;  the 
authors  find  that  the  hydrocarbon  unites  with  hydrobromic 
acid  to  form  a  dihvdrobromide  identical  with  j3-dimethvltri- 
methyleneuibromicle  (CH:,).,:CBr.CH.;.CH2Br.  On"  the 
assumption  that  the  carbon  chain  is  an  open  one, 
isoprene  must  thus  be  unsyrametrica!  methvldivinyl, 
CH„:C<CH3).CH:CH.:,  the  addition  of  the  second  hydro- 
bromic acid  molecule  taking  place  in  a  manner  contrary 
to  general  rule. — A.  C.  W. 

Isoprene,  Constitution  and  Syntheses  of  W.  Ipatiew. 
J.  Prakt.  Chem.  1897,  55,  4. 
1!y  the  action  of  alcoholic  potash  on  /3-diinetbyltriniethylene- 
dibromide  (prepared  by  addition  of  hjdrobromic  acid  to 
isoprene  or  dimethylallene),  a  hydrocarbon  is  formed 
which  has  no  action  on  ammoniacal  cuprous  chloride  or 
silver  nitrate,  and  thus  cannot  be  a  mono-substituted 
•vlene.  It  cannot  be  a  di-substituted  acetylene,  because 
its  boiling  point  is  lower  than  that  of  any  of  the  hydro- 
carbons, CjHg,  of  that  series.  The  product  should  be 
dimethylallene  (CH2y,C:C:CH::,  but  boils  at  33°— 34°, 
whilst  the  former  body  boils  at  40,^4l°  C.  The  substance 
is  isoprene,  which  thus  must  have  the  constitution  given  in 
the  preceding  abstract. — A.  C.  W. 


PATENT. 

Solving  and  lie-integrating  Vulcanised  India-rubber, 
Process  for.  ¥..  Sefton,  Christehurch,  New  Zealand. 
Eng.  Pat.  27,579,  Dec.  3,  1896. 
Yri-CANisED  rubber  may  be  dissolved  in  naphtha, petroleum 
spirit,  or  carbon  bisulphide  by  heating  it  in  a  closed  vessel 
with  the  liquid  for  seven  davs  at  a  temperature  of  60°  C. 

— F.  H.  L. 

XrV.-TAMINQ.  LEATHEE,  GLUE.  SIZE. 

Glue,  Viscosity  of;  A  A'eio  Process  for  Determining  the. 
.T.Fels.     Chem.  Zeit.  1897,  21,  56  and  70. 

See  under  XXIII.,  page  264. 

Fermentation  Phenomena  in  Tan  Liquors.     F.  Andreasch . 
Imp.   Research   Laboratory,   Vienna.      Der  Gerbev,   22, 

[513],  [514],  [524],  and  [525]. 

(See  this  Journal,  1896,  910;  1897,  52.)  After  the 
previous  general  consideration  of  the  fermentation  pheno- 
mena in  tan  liquors,  the  author  gives  results  of  the 
examination  of  some  typical  liquors  to  show  the  con- 
nection between  the  organisms  present  and  the  acids  found, 
and  the  progress  of  the  fermentation  in  sole  leather 
colouring  pits  worked  on  the  old  and  new  systems.  For 
the  first  examples,  characteristic  liquors  were  chosen,  the 
preparation,  age,  and  character  of  which  were  known. 
Sour  oak  liquors  from  a  Rhenish  tannery  : — 

I.  Sour  liquor  of  the  third  layer,  five  months  old,  con- 
tained per  100  c.c.  0'fi3  grm.  of  acetic  acid;  traces  of  lactic 
acid ;  COj  found  qualitatively  to  be  present ;  alcohol  found 
in  the  distillate. 

Bacteriological  result  :  Saccharomycetes,  Bact.  aceti, 
Mycoderma  vini,  two  milk-coagulating  bacteria,  a  mould, 
sarcina,  and  micrococcus  plumosus. 

II.  Sour  liquor  nine  months  old  : — Acetic  acid  0'79  grm. 
per  100  c.c,  lactic  acid  0-41  grm.,  traces  of  CO;  aud 
alcohol. 

Bacteriological  result  :  Alcohol  yeasts,  B.  aceti  (in  small 
numbers),  lactic  bacteria  and  yeasts  in  large  numbers, 
mycoderma,  forming  a  thick  pellicle. 

Sour  oak-bark  liquors: — 

1.  Eight  months  sour  bark,  third  layer: — Acetic  acid 
0-34  grm.  per  100  c.c,  lactic  acid  0-26  grm.,  tannin 
0-51  grm.,  non-tannin  1-08  grm. 

Bacteriological  result  :  Yeasts  in  enormous  number, 
few  acetic  bacteria,  lactic  acid  bacteria  and  yeasts,  the 
latter  predominating,  isolated  cells  of  mycoderma. 

Similar  liquor,  first  layer  : — Acetic  acid  0'52  grm.  per 
100  c.c,  lactic  acid  0-28,  traces  of  CO-,  alcohol  found 
qualitatively,  tannin  0'18  grm.,  non-tannin  1 -72  grm. 

Bacteriological  result:  Alcohol  Masts,  mycoderma,  acetic 
bacteria  in  large  quantity  and  growing  strongly-,  lactic 
organisms  in  small  quantity. 

The  two  following  tables  show  the  regular  increase  of 
acids  during  the  use  of  the  liquors  and  the  simultaneous 
decrease  of  the  soluble  non-tannin.  The  decrease  of  tannin 
i>  proportional  to  the  progress  of  the  tanning  process. 

The  influence  of  the  mode  of  preparation  is  easily  seen. 
[The  old  method  of  preparing  liquors  and  tannin  having 
been  entirely  discontinued  in  this  country,  the  author's 
remarks  on  the  subject  are  omitted.] 

These  analyses  illustrate  the  conclusions  previously  given 
(see  this  Journal,  1896,  910).  The  next  part  of  the 
research  was  to  examine  the  action  of  the  most  frequently 
occurring  typical  species  of  bacteria  on  pure  tan  liquors,  to 
ascertain  the  special  conditions  required  to  bring  them  to 
proper  development,  and  finally  to  employ  the  results  in 
practice. 

It  is  of  the  highest  importance  to  know  whether  the 
tannin  is  decomposed  by  bacteria  and  thus  lost  as  a  leather 
producing  agent.  It  has  been  assumed,  and  in  a  few  cases 
shown  that  certain  tannins  are  not  decomposed  when  the 
liquors  undergo  fermentation,  but  the  question  cannot  be 
considered  as  settled.  With  the  object  of  deciding  this, 
the  author  examined  the  following  tanning  materials  :  oak, 
pine,  willow  and  hemlock  barks,  quebracho  and  oak  wood, 
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Oak  Pint  Hark  Liquors,  prepared  by  Cold-Leaching  (Battery). 
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Tin-  relatively  high  acidity  ol  the  first  colouring  liquor  (five  days  old  i  is  caused  by  the  use  ol  sour  liquors  and  sonr  material  in  the  leaches. 
Pine-bark  Liquor  from  Sole  Leather  Colouring  Pits  (prepared  by  :he  old  System). 
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No  characteristic  ferments  present,  all  the  liquors 
much  contaminated  with  putrefactive  hacteria, 
owing  to  long  use  and  consequent  accumulation  of 
nitrogenous  nutrient  material. 


sumac,  gall-nuts  (knoppem),  and  aleppo  galls,  valonia, 
myrabolans,  and  divi-divi.  Infusions  of  these  were  used 
of  two  concentrations,  one  containing  double  the  amount  of 
tannin  of  the  other. 

The  non-tannin  was  separated  by  precipitating  the  tannin 
(n)  by  hide  powder,  (A)  by  magnesia.  The  tannins  of  galls, 
myrabolans,  sumac,  and  pine  and  oak  barks  were  prepared 
by  the  methods  of  Bottinger,  l'tti,  and  Lowe,  and  their 
purity  tested  by  the  gravimetric  method  and  precipitation 
with  ignited  magnesia.  Lowenthal's  method  appeared  to  In- 
unsuitable  for  estimating  the  non-tannin  as  a  control.  The 
infusions  were  inoculated  with  the  following  organisms. 
Fungi:  .Alcohol  yeasts.  Torula,  Mycoderma,  l'enicillium 
glaucum.  IStitii  ria  :  Various  lactic  acid  bacteria  and  air 
germs.  A  few  inoculations  were  made  with  B.  aceti,  which 
confirmed  the  conclusion  that  these  ferments  do  not  decom- 
pose the  tannin.  Putrefactive  ferments  as  specific  con- 
sumers of  nitrogen  were  excluded  from  the  research. 
Changes  of  composition  were  supposed  to  take  place  in  the 
liquors  in  the  absence  of  bacteria,  therefore  in  each  experi- 
ment, sterile  infusions  exactly  similar  to  those  inoculated 
were  put  aside  for  comparison  in  order  to  eliminate  any 
such  influence  from  the  result.  The  solutions,  after  steri- 
lising in  the  steam  steriliser  (both  inoculated  and  unin- 
oculated),  were  kept  in  the  incubator  at  30°  C.  for  50  days. 
All  the  materials  prepared  as  above  gave  negative  results 
with  regard  to  the  fermentability  of  the  tannin,  by  any  of 
the  organisms. 

The  solutions  were  examined  microscopically  to  ascertain 
the  growth  of  the  organisms. 

The  fermentation  products  were  estimated  by  comparison 
of  the  amount  of  substance  not  precipitated  by  magnesia 
before  and  after  the  fermentation.  The  sugars  were  esti- 
mated by  Fehling's  solution  after  treating  with  magnesia 
and  inverting.  Alcohol  was  shown  qualitatively  by  the 
usual  iodoform  reaction  and  quantitatively  by  the  capillary 
method  of  Vallon. 

C<  ';  was  weighed  after  absorption  by  soda  lime.  Acetic 
acid  was  distilled  off,  and  the  distillate  titrated  with  NaOH. 
It  was  identified  by  concentrating  the  neutralised  distillate 
and  adding  ferric  chloride  (blood  red  colour).     Lactic  acid 


was  estimated  by  treating  the  residue  of  the  fermented 
solutiou  after  distillation,  with  freshly  igoited  magnesia  to. 
form  magnesium  lactate,  and  estimating  the  Mg  as  pyro- 
phosphate. 

The  result  of  the  researches  shows  that  of  the  organisms 
employed,  only  Penicillium  Glaucum  decomposed  tannin, 
and  that  the  whole  of  the  fermentation  products  are  pro- 
duced from  the  non-tannin  present  in  the  solutions.  In- 
fusions of  sumac,  myrabolans,  and  divi-divi  produced  lar^e 
amounts  of  alcohol.  Iufusions  of  double  strength  produced 
twice  the  amount  of  alcohol,  the  increase  of  tannin  having 
no  effect  on  the  fermentation. 

A  table,  giving  the  principal  figures  obtained  during 
the  researches  will  be  given  in  the  April  number  of  this 
Journal.— J.  T.  W. 

PATENTS. 
Cutch,  Tapis,   in  Preparing  for  Sale  and  for  Use.     J.  R. 
(  Jarrnthers,  Tradeston,  Glasgow.   Eng.  Pat.  3178  Feb  1" 
1896. 

See  under  VI.,  page  2  IS. 

Leathers,  for  their  Seller  Preservation  and  Surface 
Prep  iration  ;  Impts.  in  the  Treatment  of.  F.  R.  O. 
Hawes.  Weybridge.  Eng.  Pat.  3901,  Feb.  20,  189G. 
The  leather  is  impregnated  and  surfaced  with  a  solution  of 
celluloid  instead  of  the  usual  varnishes,  Se.  The  resulting 
material  is  claimed  to  be  water- and  acid-proof,  au.P  also 
very  durable. — F.  II.  L. 

Tanning  Hides,  Skins,  or  the  like  ;  Impts.  in  the  Process 
of.  [Rapid  Tanning.]  J.  Rlunck.  Warsaw,  Poland 
Eng.  Pat.  16,761,  July  28,  1896. 

Ix  this  rapid  tanning  process,  the  skins  or  hides  are  unhaired 
and  limed  as  usual,  and  are  then  "  mordanted  by  the  use  of 
common  or  rock  salt,  and  thus  rendered  suitable  for  the 
reception  of  the  tan  liijuor." 

The  tanning  liquor  is  made  up  from  extracts  of  the 
usual  barks,  myrabolans,  valonia,  divi-divi,  crambier, 
quebracho  wood,    S:c.,   until   it  reaches  a  certain    specific 
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gravity,  for  instance,  4C  B.  To  it  is  then  added  common 
salt,  until  another  desired  specific  gravity,  e.g.,  8'  B.  is 
reached. 

It  is  stated  that,  in  such  liquor,  the  skins  or  hides  may 
be  tanned  in  from  1-  8  days  without  any  agitation  at  all. 
whether  of  skins  or  vats,  being  necessary  :  the  quantity  of 
salt  solution  which  is  to  be  added  to  the  tan  liquor  being 
••  regulated  according  to  requirements,"  and  the  duration 
of  the  resulting  tannage  being  thereby  "  shortened  at  will." 

— E.  R.  B. 

Rapid  Tanning  of  Hides,  Process  and  Apparatus  for  the, 
applicable  also  for  Dyeing  and  otherwise  treating 
Leather.  H.  I..  .1.  Roy,  Paris,  France.  Eng.  Pat.  Jj7-_', 
Feb.  4,  1896  (date  claimed  under  sect.  103  of  Act,  July  4, 
1895). 

The  plant  described  consists  of  a  broad  endless  band, 
carried  upon  and  moved  by,  a  pair  of  revolving  drums,  and 
since  the  band  has  to  sustain  great  weight,  suitably  placed 
rollers  assist  in  its  support.  The  band  is  made  up  of  rods, 
disposed  transversely  to  its  travel  and  connected  together 
at  their  ends  by  links.  Upon  the  rods  are  threaded  loops, 
which,  in  their  turn,  are  attached  to  suitable  parts  of  the 
hides. 

The  whole  plant  is  arranged  above  a  pit  containing  the 
tanning  liquor,  and,  when  the  apparatus  is  in  motion,  the 
hides  follow  the  travel  of  the  band  ;  depending  from  it  into 
the  tanning  liquor,  from  its  lower  limb,  lying  upon  its  upper 
limb,  and  descending  and  ascending  at  the  two  ends  respec- 
tively. When  the  band  descends  at  the  front  end  of  the 
plant,  the  hides  would  slip  down  heavily  towards  the  pit 
with  injurious  consequences,  were  it  not  that,  here,  spring 
rollers  keep  the  hides  against  the  descending  baud 

To  control  the  temperature  of  the  tanning  liquor  and 
to  ensure  its  circulation  in  the  pit,  the  patentee  employs  a 
"  thermo-siphon."  This  is  a  U-tube,  one  of  the  limbs  of 
which  receives  liquor  from  the  bottom  of  the  pit,  while 
the  other  returns  it  to  the  top  of  the  pit ;  the  latter  limb  is 
heated. 

The  tannage  may  also  be  assisted  by  electric  action.  In 
this  case  the  rollers  of  the  lower  limb  of  the  band  are  in 
contact  with  copper  strips  attached  to  the  framework  of  the 
plant,  and  the  rods  and  loops  constructed  of  materials 
which  are  conductors,  the  anode  being  placed  in  the  pit. 

As  to  his  process  and  its  rationale,  the  inventor  remarks 
that,  while  securing  rapidity  of  tanning,  he  has  succeeded 
in  preserving,  as  far  as  possible,  the  beneficial  effects  of  the 
ordinary  hand  operations  of  tanning,  viz.,  the  lifting  of  the 
hides  from  the  pits,  the  laying  of  thera  one  upon  the  other, 
and  the  replacing  of  them  in  the  pits.  He  objects  to  the 
use  of  revolving  drums  aud  barrels  conjointly  with  strong 
tanning  liquors,  as  in  other  rapid  tanning  processes,  stating 
that  though  leather  of  great  suppleness  may  be  obtained 
bv  these  processes,  yet  that  such  leather  is  porous  and 
spongy,  in  consequence  of  the  irregular  movements  and 
violent  shocks  which  attend  such  processes,  tending  to  break 
or  to  injure  the  fibres  of  the  hides.  With  most  heavy 
leathers,  it  is  necessary  to  preserve  the  initial  stiffness  and 
strength  of  the  fibres,  and  it  has  been  found  necessary 
therefore  to  still  adhere  to  the  old  costly,  laborious,  and 
slow  method  ;  no  assistance,  in  the  case  of  these  leathers, 
having  hitherto,  in  the  patentee's  opinion,  been  rendered  by 
modern  rapid  tanning  processes. 

As  to  the  rapidity  of  his  process,  the  patentee  states 
that,  in  ordinary  tanning,  it  is  usually  considered  necessary 
to  lift  and  replace  a  hide  100  times  during  30 — 45  days, 
while,  with  his  machine,  using  suitable  tanning  liquor  made 
up  from  extracts  to  strengths  of  0° — G'  B.,  with  the  assist- 
anceofheat,  and  in  some  cases  with  that  of  electricity,  an  ox 
hide  of  average  weight  can  be  readily  tanned  in  48  hours ; 
hides  in  the  crust,  split  hides,  and  horse  hides  in  24  hours; 
and  calf  skins  in  six  hours.  When  working  with  a  linear 
speed  of  18  metres  per  hour,  120  hides,  it  is  said,  may  be 
treated  at  once  ;  so  that  one  machine,  working  only  by 
day,  could  readily  tan  1,000  hides  per  month. 

The  inventor  also  describes  another  form  of  machine 
with  only  one  drum  and  no  endless  baDd.  Here  the  hides 
are  attached  to  wood  strips,  which  form  the  periphery  of 
the  revolving  drum. 


The  inventor  also  claims  the  use  of  the  machines  for 
treating  skins,  hides,  or  leathers  with  other  liquors,  e.g.,  in 
dyeing  and  other  processes. — E.  R.  B. 


XV.-MANURES,  Etc. 

PATENTS. 

Apatite  ami  other  Mineral  Phosphates,  Impts.  in  the 
Treatment  if.  and  Manufacture  therefrom  of  Products 
suitable  for  Fertilising  Purposes.  J.  G.  Wiborgh, 
Stockholm,  Sweden.     Eng.  Pat.  2678,  Feb.  5.  1?96. 

The  apatite,  or  other  phosphate,  is  pulverised  and  mixed 
with  a  sufficient  quantity  of  caustic  alkali  or  alkaline 
carbonate,  aud  the  mixture  subsequently  heated  to  a  red 
or  yellow  heat  in  a  suitable  oven  in  order  to  get  a  tetra- 
ealcium-sodium  (or  potassium)  phosphate  produced  accord- 
ing to  the  following  formula  :  — 

(9CaO .  3PX>5  +  CaFl2)  +  3Xa.,C03  = 
Apatite. 
(10CaO.2Xa.:0.3Po05)  +  2NaFl  +  3C02. 

About  20  per  cent,  of  carbonate  of  sodium  is  required 
for  a  pure  apatite ;  should  felspar  (or  silicic  acid)  be 
present,  more  alkali,  up  to  30  per  cent.,  must  be  added. 

The  tetracalcium-sodium  phosphate  is  insoluble  in  water, 
but  is  easily  soluble  in  Wagner's  ammonium  citrate 
solution. — J.  T.  0. 

Superphosphates,  Process  and  Apparatus  for  the  Drying 
and  Disintegration  of,  O.  Heymaun  and  A.  Nitsch, 
Breslau,  Germany.     Eng.  Pat.  24,776,  Nov.  5,  1896. 

The  large  moist  lumps  produced  by  the  action  of  sulphuric 
acid  on  raw  phosphates  are,  as  soon  as  formed  and  while 
still  hot  (about  96'  C),  lifted  by  means  of  an  elevator  and 
transferred  through  a  shoot  into  a  revolving  disintegrating 
cylinder,  the  shell  of  which  is  formed  of  wire  netting  of 
suitable  mesh. 

Hot  air  may  be  introduced  into  the  cylinders,  aud  the 
angle  at  which  the  cylinders  are  placed  during  the  operation 
is  adjusted  according  to  the  nature  of  the  material  treated. 

The  dried  and  disintegrated  material  passes  through  the 
meshes  of  the  cylinder  wall  and  is  conveyed  away  through 
a  second  shoot,  or,  if  necessary,  into  a  second  rotating 
cylinder,  in  which  it  is  reduced  to  anv  desired  degree  of 
fineness.— J.  T.  C. 


XYI.-SUQAR,  STARCH,  GrUM,  Etc. 

Cane  Juice,  Nature  of  the  Reducing  Substances  of.  H. 
Pellet.  Bull,  de  l'Assoc.  des  Chim.  de  Sucr.  et  dc  Dist. 
1896,  14,  562—568. 

Ix  a  recent  paper  (this  Journal,  1896,  730),  Prinsen  Geerligs 
maintains  that  for  the  study  of  the  reducing  substances 
present  in  the  sugar  cane,  the  fresh  jnice  and  not  the 
molasses,  which  may  contain  sugar  inverted  during  the 
manufacture,  should  be  employed.  He  concludes  that  in  the 
juice  of  unripe  canes  containing  little  saccharose  the  reducing 
bodies  are  composed  of  dextrose  and  levulose  in  approxi- 
mately equal  quantities,  but  that  the  quantity  of  levulose 
diminishes  with  maturity,  so  that  in  juice  from  ripe  canes 
there  are  only  traces  of  levulose.  The  present  author 
explains  that  there  are  molasses  in  which  the  proportion  of 
glucose  arising  from  the  transformation  of  sugar  during 
working  eorresponds  to  only  16  or  18  per  cent,  of  the  total 
glucose,  aud  at  times  much  less  ;  that  such  molasses  give, 
by  Pellet's  method,  notable  quantities  of  levulose,  which 
quantities  correspond,  moreover,  to  those  necessary  to  form 
invert  sugar  with  the  dextrose  present.  The  use  of  basic 
acetate  of  lead  in  all  his  experiments  has  vitiated  the  results 
of  Prinsen  Geerligs,  in  spite  of  subsequent  treatment  with 
sulphate  of  soda  ;  for  solutions  containing  invert  sugar  show 
higher  dextrorotations  in  proportion  as  more  acetate  of  lead 
is  used.  But  by  using  normal  acetate  of  lead  for  the 
clarification  of  cane  juice,  and  taking  account  of  the  action 
of  ralfiuosc,  the  reducing  bodies  are  found  to  have  the 
same  effect  on  polarised  light  as  invert  sugar. — L.  J.  de  W. 
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Sugar  Liquor*,  Solubility  of  Barium  Sulphite  and  Sulphate 

in.     .1.  W'oisbcr:.'.       Hull.  de  t'AlSOC.  des  I  lii  111.  de  Suit. 
ci   |<  Dist.  1896)  14_  560 — 561. 

Tin-  author  having  studied  the  solubility  and  stahilit-  of 
sulphite  of  lime  from  the  point  of  riett  of  the  sugar  in- 
dustry,  ha-  been  led  to  examine  the  solubility  of  barium 
sulphite  and  sulphate.     Me  concludes  that:  — 

(\a  Barium  sulphite  is  almost  insoluble  in  water  aild 
sugar  liquors  (10  and  80  per  cent. ),  both  hoi  and 

ilm  Barium  sulphate  is  even  Ie9s  soluble  than  the 
sulphite. — L.  J.  de  W. 

Soluble  Starch  and  Starch  Solution,  Preparation  of. 
O.  Foerster.    Chem.  /-it.  189?,  11. 

To  prepare  soluble  starch,  boil  BOO — ■"•||"  c.c.  of  water  with 

addition  of  5  cc  of  hydrochloric  acid  of  sp.  gr.  l-l-.'i. 
remove  the  flame,  and  add,  in  a  thin  stream,  20 — 25  grm-. 
of  starch  rubbed  to  a  paste  with  water,  stirring  continually. 
Beat  with  stirring,  until  the  liquid  is  clear,  let  cool,  lilter, 
precipitate  and  wash  with  alcohol  until  the  chlorine  reaction 
disappears;  then  replace  the  alcohol  by  ether,  dry  in  the 
air.  and  finally  over  sulphuric  acid. 

Stareh  solution  is  similarly  made,  using  a  measured 
quantity  of  acid,  the  neutralised  and  tillered  solution  being 
made  up  to  one  litre  with  glycerin.  The  stability  of  the 
solution  may  he  increased  by  evaporation  of  excess  of  water 
after  the  addition  of  glycerin. — A.  C.  W. 

"Osmose  Water";  A  Condensed  Acid  Water  obtained  by 
the  Evaporation  of.  K.  Anderiik,  Zeits.  Zuekerind. 
Bohmen,  1897,  21,287-  292. 

Ukdkr  normal  conditions,  the  condense  waters  of  sugar 
factories  show  an  alkaline  reaction,  which  is  due  to  the  pre- 
sence of  ammonia  partly  combined  with  carbonic  acid.  In 
seasons  when  the  meteorological  conditions  are  unfavourable 
to  the  growth  of  the  beetroot,  the  phenomenon  called  "  loss 
of  alkalinity  "  has  been  observed,  the  saturated  juice,  on 
concentration,  yielding  neutral,  or  even  acid  li.piors,  unless 
corrected  by  the  addition  of  sufficient  soda.  Jesser  sought 
to  explain  this  loss  by  the  presence  of  a  larger  amount  of 
nitrogenous  matter,  which,  acted  on  by  lime,  gave  off 
ammonia  during  concentration,  ami  the  natural  alkalinity- 
being  less  than  usual,  was  totally  used  up  by  the  decom- 
position of  the  invert  sugar.  These  researches  led  to  the 
distinction  between  permanent  and  temporary  alkalinity. 
Under  these  circumstances,  the  sugar  manufacturer,  in 
order  to  avoid  acidity  of  his  syn  ps,  must  seek  to  maintain. 
immediately  on  saturation,  a  permanent  alkalinity.  This 
may  he  effected  either  by  the  action  of  sufficient  lime  or  by- 
addition  of  sodium  carbonate 

'ding  to  the  statement  of  experts, a  similar  change 
occurs  in  concentrating  osmose  waters,  which  give  water  of 
condensation  of  an  acid  reaction.  This  acid  condense  water 
is  recognised  hy  a  tu Aid,  brownish  appearance,  from  sepa- 
ration of  basic  iron  salts  of  fatty  acid-.  100  c.c.  of  the 
water  required  lor  neutralisation  14-8  c.c.  of  decinormal 
KOH,  20  litres  were  neutralised  with  soda,  concentra- 
ted to  500  c.c..  and  filtered.  The  residue  was  found  to 
be  essentially  hydroxide  of  iron  with  a  little  formate,  the 
other  salts  having  been  decomposed  during  the  evaporation 
with  soda.  Of  the  acids  in  the  filtrate.  91*24  per  cent, 
was  acetic  acid,  3'23  formic  acid,  and  5*33  higher  fatty 
acids.  The  acetic  acid  in  one  litre  of  the  original  couo 
water  was  1-01  gnu. — L.  J.  de  \V. 

Certain    Gums,    On    the    Origin    of    the    Coloration    of. 
E.  Hourquelot.     J.  Pharm.  Vhini.  1897,  5,  [6],  164. 

The  varying  brown  colour  seen  in  a  greater  or  les-  desrree 
in  most  gums,  is  considered  hy  the  author  to  he  due  to  tin- 
action  of  an  oxidising  ferment  which  they  all  contain,  and 
which,  in  the  presence  of  moisture,  acts  on  the  astringent 
matter  in  disintegrating  portions  of  the  hark  they  tra- 
verse ;  forming  a  soluble  colouring  matter  which  tints 
the  exuding  gums.  This  theory  explains  the  fact  that 
the  whiter  gums  are  always  produced  from  dryer  re- 
gions, or  are  exuded  during  the  dry  season,  whilst  the 
darker  gums  come  from  moister  localities  or  may  be 
obtained  in  the  wet  season.      Further,  in  any  lot  of  natural  J 


al  variation  in  depth  of  culm.,  u  ,;i  i..  observed. 
The  author  has  previously  demonstrated  thai  Senega 
is  rich  in  an  oxidising  ferment,  reacting  with  such  bodies 
as  oruaiacol  and  aeety  1-guaiaeol,  crebsol,  and  other  phenol- 
Tin-  same  or  a  similar  ferment  is  found  in  Soudan,  Cape, 
and  Brazil  gum-. 

It  is  found  that  solution-  of  these  gums  pr.  due.-  a  deep 
coloration  with  astringent  extracts,  such  a-  thai  "I  cinchona. 
and  further,  that  small  pieces  of -olid  white  gum  placed  in 
solution-  of  such  extract-  become  brown  and  lose  tln-ir 
transparency,  re-emhling  the  hro«  u  pieces  of  natural  dark 
gums.     Many  of  these  i  loured  gums  give  evidence 

trace  of  a  tannin,  anil  if  extracted  with  alcohol,  the 
Solution  will  give  tin-  familiar  reaction  with  ferrii  chloride. 
White  gums  give  no  such  reaction,     J.  O.  B. 

Optically  Activi    Substances    in   Beetroots,  Presence   and 

Estimation   of.     1.  Series.     Zeits.   Zuekerind.    Bdbmen, 
Is'.iT.  21,  '"'-J. 

See  under  XXIII.,  page  264. 

Seducing  Sugars,  Determination  of,  in  Terms  of  Cupric 
Grid,.  {,.  Defrew.  .1.  Amer."  Chem.  Sue.  1896,  18, 
749. 

See  under  XXIII.,  page  264. 

Starch,  Conditions  affecting  the  Volumetric  Estimation  of, 

by   Means  of  a    Solution    of  Iodine       F.  T.   Littleton. 
Amer.  Chem.  J.  L8W,  19,  44—  19. 

See  under  XXIII.,  page  264. 

Gums  for  Thickening,  New.     I  mn. 

Earner  Zeit  3,  2—4. 

See  under  VI.,  page  2.37. 

PATENTS. 

Sugar  and  other  Si/rups,  ImptS.  in  mid  Relating  to  Boiling 

of.     E.  Shaw.  Bristol.      Kng.  Pat.  I960,  Jan.  28,  1885. 
Tuts    invention     relates     to     apparatus    for    boiling    sugar, 
glucose,    and    like    syrups    through    the    agency    of    steam. 
It   is  well   known   that  it   is    more   advantag  -agar 

boiling  to  apply  heat  more  rapidly  at  particular  stages  in 
the  boiling  process  than  at  others,  and.  further,  to  vary  the 
degree  of  heat  according  to  the  .lass  of  -yrup  being  boiied. 
These  ends  are  facilitated  and  more  effectually  performed 
by  the  provision  in  the  steam  supply-pipe  to  the  jacket  of 
the  pan  and  to  the  coil,  or  either,  of  a  reducing  valve 
whereby  the  pressure,  and  consequently  the  temperature,  of 
the  steam  is  capable  of  being  regulated  and  varied  at  will 
from  the  full  working  pressure  down  to  any  de-lred  degree. 

—  I..  J.  de  W. 

Molasses  and  other  Saccharine  Liquors,  Process  for  the 
Extraction  of  Sugar  from,  l>n  Means  of  Barium  ftgdroxy- 
Sulphide,  and  the  Regeneration  of  the  Latter  from  the 
By-products  formed.  W.  Fold.  I.inz  am  Khi-in,  Ger- 
many.    Eug.Pat.   6.308,  March  24,  1896. 

When  caustic  baryta  is  used  for  extracting  sugar  from 
molasses,  there  is  a  difficulty  in  regenerating  it  from  the 
carbonate  obtained.  The  present  invention  offers  an  agent 
capable  of  being  easily  regenerate  1 

Barium  hydroxysulphide  added  to  molasses  at  603  to 
loo  C.  precipitates  barium  saccharate,  Bji  >.C,„H.-,On, 
leaving  barium  hydrosulphide  in  solution.  After  filtration, 
the  saccharate  is  decomposed  by  sulphurous  or  sulphuric 
acid,  or  if  carbonic  aci  1  is  used,  the  carbonate  is  afterwards 
converted  into  the  sulphite  or  sulphate.  The  lye  separated 
from  the  saccharate  is  treated  with  carbonic  acid,  yielding 
sulphuretted  hydrogen,  which  is  burnt  to  sulphurous  or 
sulphuric  acid.  If  the  available  carbonic  acid  is  so  weak 
that  the  sulphuretted  hydrogen  would  not  burn,  the  hot  lye 
is  treated  with  magnesium  sulphite  or  sulphate.  The  precipi- 
tate of  barium  salt  and  magnesium  hydrate  is  treated  with 
carbonic  acid,  as  the  magnesium  carbonate  filters  more  easily. 
It  is  then  converted  into  sulphite  or  sulphate,  and  thus 
separated  from  the  barium  sulphite  or  sulphate  for  use 
again. 
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The  bf>rium  sulphite  or  sulphate  obtained  in  any  stage  of 
the  above  process  i-  heated  to  redness  with  charcoal.  The 
melt  obtained,  on  treatment  with  water,  yields  again  barium 
hydroxysulphide.  — L.  J.  de  W. 

Molasses  of  Raw  Beet-Sugar,  Process  for  the  Production 
of  a  Food  of  a  High  Nutritive  I'd/",  from.  J.  Hensel, 
Hennsdorf-Kvnast, Germany.  Eng.  Pat.  24,038,  Oct.  28, 
1896. 
This  new  process  for  preparing  from  the  molasses  of  raw 
beet-sugar,  a  foodstuff  of  high  nutritive  value  applicable  for 
men  and  animals,  consists  principally  in  treating  the 
molasses  with  phosphoric  acid  or  phosphates,  and  at  the 
same  time  neutralising  the  excess  of  free  phosphoric  acid 
by  the  addition  of  bicarbonate  of  soda,  in  order  to  transform 
iiito  nutritive  salts  the  mineral  stuffs,  especially  the  car- 
bonates, which  are  contained  in  the  molasses.  For  this 
purpose,  to  100  parts  of  the  molasses,  10  parts  of  phosphoric 
acid  are  added,  having  the  sp.  gr.  1,200.  The  phosphated 
molasses  can  be  mixed  with  paste  and  baked  as  a  nourishing 
bread,  or  dissolved  in  hot  water  as  a  beverage  to  take  the 
plate  of  coffee. — L.J.  de  W. 

Sugar,  Impts.  in  or  relating  to  the  Production  of.  L.  Jans- 
sens  and  Co.,  Brussels.  Eng.  Pat.  28,188,  Dec.  9, 
189C. 
Ground  and  sifted  raw  sugar  is  covered  with  35  to  30  per 
cent,  of  concentrated  and  decolorised  liquor  produced  at  a 
temperature  of  from  30'  to  70°  C,  both  being  heated,  and 
then  centrifugalised,  when  a  beautiful  crystalline  sugar  of 
fine  grain,  is  obtained,  containing  2  to  4  per  cent,  of  water. 
To  this  porous  and  loose  sugar  (according  to  the  amonnt  of 
water  in  it),  20  to  30  per  cent,  of  ground  sugar  is  added, 
filling  up  the  pores  and  giving  a  beautiful  white  appearance, 
though  a  little  duller  than  the  crystalline  sugar.  This  pro- 
duct is  pressed  in  moulds  having  interchangeable  wooden 
supports  on  which  are  placed  metallic  plates  by  which  the 
cracking  of  the  sugar  loaf  is  avoided.  "  That  part  of  the 
process,  which  relates  to  the  further  treatment  of  centri- 
fugal sugar  by  mixing  it  with  ground  sugar,  is  not  new  in 
itself,  but  the  pressing  process  tor  moulding  sugar  is  totally 
different  from  processes  used  hitherto."- -L.  J.  de  W. 


XVII .— BREWINQ.  WINES,  SPIRITS,  Etc. 

Barley  Plant,  The  Chemistry  of  tlie.  villi  reference  to  its 
Carbohydrate  Constituents.  C.  F.  Cross  and  E.  J.  Bevan. 
J.  Fed.  Inst.  Brewing,  1897,  3,  2—18. 
The  authors  give  a  brief  account  of  their  studies  on  special 
points  in  the  chemical  life-history  of  the  barley  plant,  the 
purpose  of  which  was  chiefly  to  solve  the  constitution  of  a 
particular  group  of  carbohydrates  present  in  large  quanti- 
ties in  the  cereal  straws,  and  which,  from  the  fact  that  they 
yield  furfural  under  the  action  of  acids,  may  be  called  fur- 
i'uroids.  These  carbohydrates  constitute  about  one  quarter 
of  the  substance  of  the  mature  straw.  They  are  not  acted 
nn  by  alkalis,  but  when  digested  with  1  per  cent,  sulphuric 
acid  under  a  pressure  of  three  atmospheres,  they  are  selec- 
tively hydrolysed,  yielding  principally  formal  pentoses. 
The  acid*  solution  containing  the  furfuroids  is  neutralised 
and  filtered,  and  it  is  found  that  under  suitable  conditions 
it  ferments  freely  with  yeast.  After  the  action  is  complete, 
it  will  be  noticed,  however,  that  only  a  certain  proportion 
of  the  carbohydrates  have  been  destroyed.  This  partial 
resemblance  to  dextrose  will,  nevertheless,  establish  for 
the  group  a  certain  claim  upon  the  attention  of  practical 
men,  which  will  be  increased  when  it  is  borne  in  mind  that 
the  seed  envelopes  of  the  barley  have  much  the  same  eom- 
tion  as  ttraw,  and  that  they  contain  a  proportion  of 
easily  hvdrolysable  furfuroids,  which  find  their  way  into 
the  wort  during  the  mashing  process.  By  far  the  greater 
proportion  resist  this  treatment,  and  are  present  in  the 
"  spent  grains."  Satisfactory  results  are  said  to  have  been 
obtained  by  treating  such  grains  with  acid,  according  to 
the  instructions  given  in  the  Eng.  l'at.  1895,  15,531. 
Some  of  these  results  are  given  in  the  paper. — J.  L.  B. 


Diastase,  Hypothesis  of  a  Saccharogenic,  in   the    Heetroot. 

E.  Barbet.      Bull,   de  1' Assoc,  des   Chim.  de  Sucr.  et  de 

Dist.  1896,  14,  582— 5S7. 
The  difficulty  of  fermenting  beetroot  juice  when  the  roots- 
are  not  ripe,  led  the  author  to  examine  the  hypothesis  of  a 
saccharogenic  diastase  in  the  root  in  direct  conflict  with  the 
iuvertase  of  yeast,  which  is  saccharophagic,  and  without  the 
agency  of  which  the  fermentation  of  saccharose  is  impossible 
(Bull.  Assoc.  Chim.  14,  223). 

As  the  leaves  of  the  beetroot  turn  yellow  and  fall  at  the 
first  touch  of  frost,  and  the  root  from  this  moment  ceases  to 
grow,  its  richness  in  sugar  having  reached  a  maximum,  it  is 
to  be  supposed  that  the  saccharogenic  diastase,  if  such  there 
be,  is  very  impressionable  to  cold,  and  ceases  to  act  in  frost. 
The  author  found  that  samples  of  juice  after  being  frozen, 
or  juice  extracted  from  frozen  beetroots,  fermented  as  well 
as  the  same  juice  which  had  been  boiled  and  cooled  before 
the  addition  of  sulphuric  acid,  and  the  commencement  of 
the  fermentation  was  more  rapid,  juice  not  thus  treated 
being  left  far  behind.— L.  J.  de  W. 

Mull  and  Wort,  Acids  of.     H.  Johnson.     Petit  Journ.  du 
Brasseur,  1896,  328. 

The  author  has  made  a  long  series  of  experiments  to 
ascertain  whether  lactic  acid  is  formed  during  the  mashing 
of  malt  or  not.  The  acidity  produced  during  mashing 
increases  with  the  temperature  of  mashing  from  20°  C. 
(68°  F.)  to  50:  C.  (1223  F.),  but  decreases  above  60°  C. 
(140°  F.).  Thus,  in  a  mash  carried  out  at  70"  C.  (168°  F.) 
less  acid  is  produced  than  in  a  mash  of  the  same  materials 
and  proportions  at  40°,  50°,  or  60°  C.  When  a  small 
quantity  of  acid  wort  or  sour  milk  was  added  to  the  mash, 
the  acid  formation  was  about  doubled  at  40°  C,  but  was  not 
increased  at  all  above  the  normal  at  50°  or  60°  C.  This 
latter  fact  shows  that  the  formation  of  lactic  acid  is  active  at 
40°  C,  but  ceases  altogether  at  50°  C,  and  that  therefore 
the  normal  formation  of  acid  during  mashing,  which 
increases  up  to  50°  C.  cannot  be  due  to  a  lactic  fermentation. 
The  addition  of  alcohol  (10  per  cent)  and  of  chloroform 
(1  per  cent.)  to  the  mash  completely  stops  the  extra  forma- 
tion of  acid  by  the  addition  of  sour  milk  or  sour  wort,  but 
has  little  or  no  influence  on  the  normal  acid  formation. 
The  fact  that  the  acid  formation  reaches  its  maximum  at 
50°  C.  shows  that  it  cannot  be  due  to  simple  extraction  from 
the  malt.  The  author  believes  that  the  acidity  produced 
during  mashing  is  due  to  a  chemical  or  diastatic  action 
(ceasing  above  about  70°  C.)  on  some  of  the  albuminoid  or 
nitrogenous  matters  in  the  malt,  with  the  formation  of  acid 
compounds  more  or  less  of  the  type  of  asparagine 
COUH.CH(KH2).CH2.CO(NH„),  or  asparagic  acid— 

COOH.CH(NH2).CH2.COOH. 

Experiments  with  asparagine  and  asparagic  acid  showed  that 
these  compounds  behaved  with  alkalis  and  with  various 
indicators  very  similarly  to  the  behaviour  observed  in  malt 
worts  with  those  reagents.     L.  T.  T. 

Yeasts,  Difference  between  Low  and  High  Fermentation. 
P." Petit.     Comptes  Bend.  1897,93—94. 

Tin.  author  grows  the  two  varieties  of  yeast  in  a  dextrose 
solution  containing  both  ammonium  phosphate  and  aspara- 
gine, and  determines  what  amount  of  these  constituents  is 
removed  by  each  yeast.  He  finds  that  the  high  fermentation 
yeast  removed  double  as  much  asparagine  as  the  low  fer- 
mentation yeast. — A.  L.  S. 

Wine,  Isolation  hy  Steam  Distillation  and  subsequent 
Estimation  of  the  Glycerin  in.  F.  Bordas  and  S.  de 
Baczkowski.     Comptes  Bend.  1897,  124,  240—242. 

50  c.c.  of  wine,  previously  neutralised  with  potash,  are 
placed  in  a  bulb-flask  (300  c.c),  joined  to  two  Woulffs 
bottles,  which  serve  as  receivers.  The  flask  is  submerged 
in  a  bath  of  saturated  salt  solution,  the  latter  heated  to 
110°  C,  and  a  current  of  air  aspirated  through  the  apparatus 
until  the  wine  has  been  evaporated  to  dryness.  Subsequently, 
the   air   supply  is    somewhat   reduced,   and   steam   blown 
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through  the  flask  for  about  three  boon,  after  which  time 
the  whole  of  the  glycerin  will  have  pasted  into  the  receivers, 
whilst  the  alcohol  and  other  more  volatile  constituents  oi 
the  wine  are  expelled  from  the  distillate,  bj  reason  of  its 
high  temperature.  Che  combined  distillates  are  diluted  t<> 
500  0.0,  mid  the  glycerol  estimated  by  titration  with  a 
standard  solution  of  potassium  bichromate  (94  grms.  per 
litre)  in  the  manner  previously  described  (Comptes  Rend  , 
As  compared  with  Pasteur's  process,  the  new 
method  yields  somewhat  higher  results, — 11.  'I'.  P. 


Mashing  Thicker.     W.  Windisch. 
Branerei,  1897, '.'. 


\\ ...  henschr.  f. 


Teb  author  recommends  German  brewers  to  mash  thicker 
for  the  following  reasons:  — 

(1.)   Less  first  wort  is  obtained  and  consequently  more 
sparging  water  can  lie  used  and  a  better  extract  obtained, 

(•J.i  The  amount  of  mash  1-  less  and  consequently  there 
-s  to  beat  iii  tin-  mash  copper,  and  the  temperature  can 
be  raised  quicker, 

(;!.)   In  concentrated  mashes  the  diastase  is  better  all.   to 
resist  high  temperatures. 

(4.1   Less  of  tin  undesirable  constituents  of  the  malt  are 
dissolved  in  thiek  mashes. 

(5.)   Less  wort  is  obtained  and  consequently  less  eoal  is 
consumed  in  the  copper,  and  the  boiling  is  soouer  finished, 

—A.  1,.  S. 

/■'.  Br,  Relation  between  On  Degree  of  Fermentation  and  the 
Keeping  Properties  of.     v7.  Windisch.     Wochenschr.  f. 

Branerei,  1896, 13,  1362. 

I\  a  brewery  working  without  an  ice-machine,  the  fermen- 
tation was  habitually  carried  from  12*6  per  cent,  to  3'4  per 
cent.,  i.e.,  to  the  high  fermentation  degree  of  73  per  cent. 
The  beer,  however,  did  not  taste  thm.  After  18  days 
there  was  a  slight  deposit  of  yeast  cells  and  the  supernatant 
liquor  kept  in  good  condition  for  four  months.  An  ice 
apparatus  was  then  put  in,  and  the  temperature  of  the 
fermentation  room  therein  so  reduced  that  it  was  only 
found  practicable  to  carry  t  lie  fermentation  from  126  per 
cent,  to  41  per  cent,  (corresponding  to  65  per  cent.).  The 
beer  was  now  found  to  become  slightly  cloudy  at  the  end  of 
eight  days,  and  did  not  subsequently  become  clear.  The 
cloud  consisted  of  wild  yeasts. —  1,.  T.  T. 

Brandies,   Results    of    Analysis    of,   and    Conditions    "/' 

Ageiuy.     F.  Lusson.     Hull,   de    ['Assoc,    des   Chim.    do 
Slier,  et  de  Dist.  1S96,  14,  587—591. 

FOLLOWING  the  method  given  by  Girard,  Dupre,  and 
Saglier,  in  the  Encyclopidie  chimique,  published  in  1894, 
and  adopted  by  the  Municipal  Laboratory  of  Paris,  for  the 
determination  of  the  various  impurities  in  alcohol,  the 
author  iias  analysed  a  number  of  samples  of  brandy  of 
known  origin  and  age  so  as  to  obtain  average  values ;  the 
results  promising  to  he  of  interest  both  from  the  commercial 
and  the  hygienic  point  of  view. 

In  these"  analyses  nitrogenous  matters  in  the  form  of 
ammonia  and  pyridine  bases,  are  neglected  as  of  only  secon- 
dary interest,  the  tables  showing  acids  (calculated  to  acetii 
acid),  aldehydes  (as  acetic  aldehyde),  also  furfural,  ethers 
hyl  acetate), and  higher  alcohols  (as  isobutylic  alcohol), 
anil  giving  the  number  of  mgrms.  of  each  per  100  e.c.  of 
absolute  alcohol  in  order  to  avoid  taking  account,  in  each 
ease,  of  the  strength  of  the  brandy.  The  sum  of  these 
impurities  gives  the  coefficient  of  impurity.  As  it  is  not 
Sufficient  to  consider  the  coefficient  of  impurity  to  know  the 
value  of  a  brandy,  the  percentage  of  the  products  of  simple 
oxidation,  acids,  and  aldehydes,  on  the  total  impurities,  is 
given  as  the  coefficient  of  oxidation.  It  was  found  that 
all  the  samples  of  pure  brandy,  Aunis,  Charente,  and 
Algeria,  show — a  coefficient  of  impurity  higher  than  340 — 
a  total  of  ethers  and  alcohols  over  300 — a  coefficient  of 
oxidation  varying  from  11  to  36  for  products  of  1  to  40 
years  without  being  exactly  proportional  to  age.  <  >ther 
products  (cognacs,  eaux-de-vie,  &C.)  of  good  quality,  the 
purity    of  which   was   not  guaranteed,   bot  which   may  be 


considered  as  good,  if  not  absolute!]  pun-,  gave  coefficients 
of    impurity  ranging  from  , -HO    to  800,  and  a  total 

and  alcohols  between  800  and  850. 

I  he  ordinary  neuter  alcohols  of  commerce  ol  good  >' 
are  10  times    purer   than    true   brandies.     Commercial    pro- 
ducts obtained  from  industrial  alcohol  rendered  aromatic  by 
brandy  from  natural  wines  are  therefore  less    harmful   than 
brandy  itself,  an. I  as  it  is   difficult    to   maintain    that    among 

- 1  old  cognacs  the  most  impure  are   nol  beneficial,  the 

conclusion  cannot  i>,-  avoided  that  the  ravages  of  alcoholism 
arc  simply  due  to  the  abuse  of  alcohol  itself.— L.  .1.  de  \V. 

Fusel  Oil,  Bases  contained  in.     V..  Bamberger  uDd 

A.  Kinhorn.     Her.  80,  224 — 929. 

The  authors  call  attention  to  the  danger  of  pyridine  bases 

being  contained  in  fusel  oil.  They  have  examined  theamyl 
alcohol  with  which  they  were  working,  and  purchased  as 
pure,  and  they  have  separated  in  a  pure  condition  the  two 
bases,  pyridine  and  2.  5-dimethylpyridine,  and  have  indica- 
tions of  the  existence  of  others  of  the  same  series. — A.  1.   s. 

Larue  Spirit  V„/s.  The  Cleaning  of:  A   Warning.     Z.its. 

fur  Spiritusind.  22,  27. 

See  under  Will.  B.,  page  2  51. 

PATENTS. 

Brewers'  Refuse  and  other  Materials  or  Substances 
Requiring  Similar  Treatment,  fmpts.  in  and  connected 
with  Machines  for  Drying.  K.  Cunliffc,  Weaste,  Lanes. 
Bng.  Pat.  2 15o,  Jan.  30,  1896. 

The  machines  are  of  the  type  wherein  the  material  or 
substance  is  dried  in  a  cylinder  adapted  to  rotate  inside  a 
casing  over  a  furnace.  Air  is  admitted,  in  regulated 
quantity,  through  doors  ,  into  two  lateral  chambers,~aiid  is 
heated  in  two  separate  volumes,  one  passing  through  the 
hollow  fire-bars  d,  and  the  other  through  the  hollow  fire- 
bridge /,  perforated  partition  /',  and  tube  g\  The  heated 
air  passes  through  the  hoi-air  chamber  A,  lateral  casing  .'. 
and  hollow  trunnion  b-,  into  the  cylinder  b,  which  is  revolved 
by  hand  or  power. 


'.'%*»* 


The  furnace  gases  pass  through  the  flues  «,  i1,  into  the 
space  between  the  cylinder  b  and  casing  c,  and  are  dis- 
charged through  the  flue  c°,  into  which  the  air  from  the 
cylinder  6  also  passes  through  the  apertures  6s.  In  the 
form  shown,  the  cylinder  is  charged  and  emptied  through 
doors  in  the  cylinder  and  casing.  In  a  modification,  the 
material  is  fed  automatically  from  a  hopper,  which  i- 
placed  against  the  chimney  of  the  apparatus,  so  that  the 
material  is  heated  before  entering  the  cylinder.  The  chimney 
is  bifurcated,  the  branches  communicating  separately  with 
the  cylinder  and  its  casing. — R.  A. 
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XV1IL— FOODS ;  SANITATION,  WATER 
PURIFICATION,  &  DISINFECTANTS. 

{A.)—  FOODS. 
Albuminoids  in  Substances  Rich  in  Starch,  A  Modifica- 
tion of  Stoker's  Method  for  the  Estimation  of.    H.  Tryller. 
Chem.  Zeit.  1S97.  21,  54. 

See  under  XXIII.,  page  204. 

PATENTS. 

Lactic  Acid  Bacteria,  An  Improved  Process  for  Raising 
Permanent  Pure  Cultivations  of.  H.  H.  Lake.  London. 
From  L.  v.  Lorentz,  Hamburg,  Germany.  Eng.  Pat. 
7898.  April  14.  1SP6. 
With  a  view  of  preserving  cultivations  of  lactic  acid 
bacteria  such  as  are  used  tor  acidulating  cream  for  the 
preparation  of  butter,  the  patentee  mixes  a  pure  cultivation 
with  a  solution  of  4  grms.  of  milk  sugar  in  100  e.c.  of 
water.  Of  this  cultivation,  called  a  "fluid  cultivation," 
200  grms.  are  mixed  with  5  grms.  of  milk  sugar  and  pre- 
served in  sterilised  vessels,  holding  about  250  c.c,  which 
are  then  sealed  with  sterilised  stoppers  or  corks.  In  order 
to  preserve  the  preparation  in  the  form  of  powder,  200  grms. 
of  potato  starch,  50  grms.  of  milk  sugar,  and  75  grms.  of 
the  above  fluid  cultivation  are  mixed  together  and  dried  at 
30°  C,  the  powdered  material  being  preserved  in  well 
sterilised  glasses.  The  cultivation  can  also  be  kept  in  a 
solid  compact  form  by  preparing  a  porous  cake  from 
60  grms.  of  gypsum,  20  grms.  of  milk  sugar,  and  a  sufficient 
quantity  of  distilled  water.  After  drying  and  sterilising 
the  cake  by  heating,  it  is  cooled  and  impregnated  in  a 
sterilised  space  with  75  grms.  of  the  fluid  cultivation,  dried 
at  a  temperature  below  30  C,  and  preserved  in  sterilised 
Alter  paper.— T.  A.  L. 

Molasses  ofllau  Beet  Sugar,  Process  for  the  Production 
of  a  Food  of  a  High  Nutritive  Value  from.  J.  Heusel, 
Hermsdorf-Kvnast.Germany.  Eng.  Pat.  24,038.  Oct.  28, 
1S96. 

See  under  XVI.,  page  252. 

Vegetable  Extracts,  and  the  Method  of  Obtaining  the  same, 
Impts.  in.  A.  J.  Boult,  Loudon.  From  L.  Fromm  and 
E.  Schmidt,  Dresden,  Germany.  Eng.  Pat.  25,786, 
Nov.  16,  1- 
This  process  is  for  the  production  of  an  extract  containing 
both  fatty  and  albuminous  substances  from  vegetables,  beans, 
nuts,  &c.',  in  a  form  easily  soluble  and  assimilable,  as  food, 
containing  about  50  per  cent,  of  fat,  and  25  per  cent,  of 
albumin.  The  vegetable  substance,  after  being  ground  to 
a  flour,  is  made  into  a  paste  with  cold  water  (containing 
sodium  chloride  in  the  proportion  of  5 — 10  per  cent,  of  the 
flour).  It  is  kneaded  between  rollers,  by  which  treatment 
the  fat  becomes  thoroughly  incorporated  with  the  albumin, 
which  is  also  converted  into  a  soluble  form.  The  mass  is 
then  dissolved  in  hot  -water  of  50° — 60°  C,  converted  into 
an  emulsion  by  stirring,  separated  from  impurities  in  a 
centrifugal  machine,  and  finally  dried  by  steam  to  a  thick 
mass. — J.  J.  K. 

(B.)— SANITATION;  WATEE  PUBLICATION. 

Large  Spirit  Vats,  The  Cleaning  of :  A  Warning.     Zeits. 

fiir  Spiritusind.  22,  27. 
In  a  large  distillery  and  cider  manufactory  in  Saxony  a 
serious  explosion  occurred  in  the  autumn  of  last  year  under 
circumstances  of  some  interest.  A  wooden  fermenting  vessel 
of  a  capacity  of  18,000  litres  had  been  standing  full  of  96 
per  cent,  spirit  for  three  months.  It  was  then  emptied  and 
partly  filled  with  water,  and  the  workmen  were  preparing 
to  enter  it  for  the  purpose  of  scrubbing  the  inside  when  a 
violent  explosion  occurred.  Four  workmen  were  burnt,  two 
of  them  so  severely,  that  death  ensued  in  a  short  time. 

An  official  inquiry  showed  that  the  timber  of  the  vessel 
had  absorbed  a  considerable  quantity  of  spirit,  of  which  the 
slight  treatment  with  cold  water  had  removed  but  little. 
The  vapour  arising  from  this  spirit  had  formed  an  explosive 
mixture  with  the  air,  which  had  been  ignited  by  a  gas  flame 
near  at  hand.  The  use  of  safety  lamps  in  the  vicinity  of 
vessels  of  this  description  was  recommended. — J.  G.  W. 


PATENTS. 

Filtration  of  Sewage,  Impts.  in  Arrangement  sand  Apparatus 
for.  P.  E.  von  Lengerke,  London.  Eng.  Pat.  1038, 
Jan.  15,  1896. 

The  filtering  area  is  divided  into  four  equal  separate  filter 
beds,  all  of  which  have  their  supply  and  discharge  pipes 
radiating  from  a  central  chamber  in  which  the  valves  are 
also  contained.  The  outlet  and  inlet  valves  of  each  bed 
are  connected,  so  that  when  the  outlet  valve  is  opened  by 
the  pressure  of  liquid  in  the  bed,  the  inlet  valve  closes, 
and  the  valves  belonging  to  the  different  beds  are  also  con- 
nected with  each  other  in  such  a  manner  that  the  opening  of 
the  outlet  valve  aud  closing  of  the  inlet  valve  of  one  bed, 
closes  the  outlet  valve  and  opens  the  inlet  valve  of  the  next, 
and  so  on  in  rotation.  In  this  way  each  filter  bed  succes- 
sively becomes  charged  with  liquid,  remains  charged  for  a 
time,  then  discharges,  and  finally  remains  empty  for  a  time. 

— L.  A. 

Filtering  and  Purifying  Liquids  [Water,  Sec.'],  A  2V«is  or 
Improved  Method  of  and  Apparatus  for.  J.  G.  Lorrain, 
Norfolk  Street,  Strand,  W.C.  Eng.  Pat.  2859,  Feb.  7, 
1896. 
The  liquid  is  passed  first  through  a  finely  perforated  plate, 
which  offers  considerable  resistance  to  the  flow,  then  through 
a  layer  of  purifying  material  (preferably  platinised  carbon, 
&c.)  arranged  so  as  to  offer  less  resistance  to  the  flow  than 
the  plate,  and  finally  through  a  second  perforated  plate, 
which  offers  less  resistance  to  the  flow  than  the  purifying 
material,  air  being  at  the  same  time  supplied  through  a  tube 
to  the  purifying  material,  in  order  that  the  oxygen  of  the 
air  may  combine  with  the  oxidisable  matters  in  the  liquid. 
The  apparatus  may  be  provided  with  a  straining  device, 
through  which  the  liquid  is  first  passed  to  remove  suspended 
matters.— E.  A. 

Settling    Tanks    or    Lodges    used    in    the    Purification  of 

Sewage  and  other  Foul  Waters,  and  in   the  Clarification 

of  Manufacturers'    Liquid  Compositions  :  Impts.  in   the 

Construction  of.     J.  Petrie,  Rochdale,  Lancaster.     Eng. 

Pat.  3047,  Feb.  11,  1896. 

The  tanks  are  constructed  with  smooth  sloping  sides,  down 

which   the  suspended  solids  readily  slide  aud  are  removed 

from   time   to  time   by  opening  a  valve    or  valves  at   the 

bottom. — L.  A. 

Sewage,  Impts.  in  Apparatus  for  the  Treatment  of. 
W.  P.  Thompson,  Liverpool.  From  E.  de  Harven, 
Antwerp,  Belgium.     Eng.  Pat.  5000,  March  13,  1896. 

The  apparatus  described  is  a  cesspool  composed  of  two 
separate  pits,  the  first  of  which  receives  the  whole  of  the  liquid 
and  solid  substauces,  retaius  the  solid  ones,  and  delivers 
the  liquid  from  or  near  its  top  to  the  second  pit.  The 
second  pit  is  divided  into  four  parts,  by  means  of  partitions 
of  different  height,  and  contains  a  siphon  which  auto- 
matically discharges  a  fixed  proportion  of  the  liquid  into  the 
sewer  after  it  has  circulated  through  all  the  subdivisions  of 
the  pit.  At  one  end  of  this  pit-there  is  a  receptacle  for  disin- 
fectant, aud  a  tilting  ladle  with  a  float,  which,  actuated  by  the 
rise  and  fall  of  the  water  level,  automatically  and  gradually 
discharges  a  measured  volume  of  the  disinfectant  into  the  pit 
while  it  is  again  filling  up  after  the  siphon  has  operated. 
This  apparatus  is  intended  to  be  used  in  connection  with  the 
water-closet  system,  the  solid  matters  being  retained  by  the 
first  pit,  and  the  liquid  being  disinfected  in  the  second  pit 
before  passing  into  the  sewers. — L.  A. 

(C.)— DISINFECTANTS. 
PATENTS. 

Disinfectants  in  Porous  Cylinders,  An  Improved  Method 
of ,  using.  T.  Grimstone,  London.  Eng.  Pat.  2424, 
Feb.  3,  1896. 
Any  suitable  disinfectant  or  deodoriser  is  hermetically  sealed 
within  a  porous  pot  which  is  placed  in  the  w.c.  flushing  tank 
or  similar  receptacle.  Solution  of  the  disinfectant  takes 
place  by  diffusion  in  a  slow  and  regular  manner.  Per- 
manganate crystals  alone  may  be  placed  in  the  pot,  but  the 
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inventor  prefers  to  employ  "  kresyHne  (or  soIubU sole), 

lyptol,  terpinol,  or  carbolic  acid  in  liquid  form,  or  ^mj 
desired  combination  of  these  or  theii  equivalents,  to  which 
is  milled  as  u  basis,  silica,  to  prevent  volatile  effusion,"  in 
proportion!  to  form  a  thick  paste. — I..  A. 

8  age  Matter,  Composition  for  Disinfecting  and  Render- 
ing ii  available  for  Agricultural  or  Fertilising  Purposes. 
1'  l  I'Dowd,  Weatport, Ireland.  Eng.  Pat.  5881,  March  In, 
1896. 

I  in:  composition  consists  af  a  mixture  of  peat  charcoal  and 

bate  of  iron,  suitable  proportions  being  90  to  95  parts  of 
tin-  former  with  from  10  to  5  parts  ot  the  latter. — I..  A. 

fnsecticide,  A  New  1"'  Improved,     .1.   N.  Spence,  Harrow, 
Middlesex,     Eng.  Pat.  370.">,  March  18,  189C. 

I'm-  consists  of  a  mixture  of  borax  ami  sugar,  preferably 
3  to  1,  with  or  without  a  trace  of  charcoal  or  lampblack,  e.ij. 
S  oz.  to  140  lb.  of  the  borax  and  sue.ir  mixture. —  I.    A. 


XIX.-PAPER,  PASTEBOARD,  Etc. 

Esparto  Half-Stuff  Manufactured  in  France,     Papier 

Zcit.  l"->97.  21  I 

A  1  v  torn  lia~  been  started  at  Foe-sur-Mer  (Bouchee-du- 
llhone)  by  a  company  trading  as  the  "  Society  Inouyme 
des   P:ites  de  Cellulose."     Phis   factor]    is    ovn   regularly 

supplying  half-stuff  to  paper-makers  in  France.  It  is  noted 
that  the  importation  of  esparto  pulp  from  this  country  10 
Paris  alone,  amounted  last  year  to  the  value  of  1,000,000 
franc-. 

The  following  note-  on  the  method  ofosingdl  are  supplied 
to  purchasers: — The  half  stuff  should  be  soaked  before 
adding  to  the  beater,  from  2  to  6  hours,  according  to  its 
condition.  In  the  beating  the  finish^should  lie  very  thick, 
especially  in  papers  containing  a  very  high  proportion  of  the 
esparto.  In  mixing  with  other  half-stuffs  it  is  recommended 
to  work  up  the  esparto  separately.  In  bleaching  it  is 
important  to  avoid  acidity. — C.  F.  C. 

Parchment  Paper.  [  Waste  Waters  Treatment.'}  Papier 
Zeit.  1896,21,  3390. 
In  the  preparation  of  parchment  papers  the  waste  waters 
arc  very  strongly  acid,  and  are  therefore  not  allowed  to  be 
run  into  streams  and  rivers  in  England.  For  this  reason 
the  industry,  although  originated  in  England,  is  no  longer 
carried  on  in  this  country.  J.  S.  P.igby,  of  Wavi 
(Liverpool),  has  just  taken  out  a  patent  by  which  the  more 
strongly  acid  water  pressed  from  the  paper  is  passed  through 
towers  filled  with  magncsite.  and  the  more  dilute  washings 
are  treated  with  crude  calcium  chloride.  In  this  way  he 
hopes  to  obtain  the  marketable  products,  magnesium  sul- 
phate, gypsum,  and  pure  carbonic  acid,  and  at  the  same  time 
purity  the  waste  waters  sufficiently  for  their  discharge  into 
streams,  &e. — L.  T.  T. 


XX.-FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES  AND  EXTRACTS. 

"Lunar  Caustic"  Separation  of  Nitrate  of  Copper  from 
Nitrate  of  Silver  in  the  Manufacture  of.  (J.  J.  II. 
Warden.     Pharm.  J.  1897,  58,  [1387],  01.' 

In  the  manufacture  of  lunar  caustic  at  the  Calcutta  Medical 
Depot,  the  silver,  which  always  contains  a  certain  amount 
of  copper,  is  dissolved  in  nitric  acid,  and,  after  separation 
of  the  gold,  as  much  as  possible  of  the  nitrate  of  silver  is 
crystallised  out.  The  deep  blue  mother-liquor  is  evaporated 
to  dryness  and  the  residue  powdered  and  placed  in  a  giass 
funnel  stopped  with  a  plog  of  asbestos,  where  it  is  treated 
with  nitric  acid  of  sp.  gr.  1*41.  The  nitric  acid  dissolves 
the  whole  of  the  nitrate  of  copper,  while  only  a  very  small 
amount  of  silver  nitrate  is  dissolved.  The  nitric  acid  can 
be  recovered  by  distillation,  and  the  small  amount  of  silver 
separated  from  the  nitrate  of  copper  by  precipitation  with 
salt  By  this  method  a  salt  is  obtained  practically  free 
from  copper. — A.  s. 


1/      mi/    Pyroborate.      Dupuoy.      Hull,   de      •    Soe.    de 
Pharm.  de  Bord.  36,  269  ;  and  Pharm.  .1.  1897,  58, 

TOKATBB  i  Pharm.  Po-I.  25, 1  ''6  I  obtained,  by  precipitating 

an  aqueous  solution  of  mercuric  chloride  with  borax,  a 
brownish-red  precipitate,  which  he  regard,.!  as  mercury 
pyroborate,  Ugli,'1;  This  substance  has  recently  been 
ssfuHy  employed  as  an  antiseptic.  The  author,  on 
examining  the  salt,  found  it  contained  no  boric  acid,  but 

was  a  has],  ox]  chloride  of  mercury  having  the  formula 
ll-i  Ij.SHgO.  This  oxyehloride  may  also  be  prepared  bj 
treating  a  boiling  solution  of  mercuric  chloride  with  sodium 
carbon  ite,  keeping  the  mercuric  chloride  in  excess,  to  avoid 
formation  of  other  oxychloridee— A.  8. 

Mercury  B,  nzoate.      Kebiere.     Hull,  de  la  Soc.  de  Pharm. 

de  Hord.  36,  880  I  ami  Pharm.  J.  IS.tr.  58,  82. 
The  author  prepared  this  s.dt  in  a  pure  state  b\  the  follow- 
ing  method: — A  known  quantity  of  pure  mercuric  chloride 
«.is  precipitated  by  soda  and  the  precipitate  washed  until 
free  from  chlorine.  From  the  amount  of  mercuric  chloride 
taken,  the  amount  of  oxide  was  calculated,  and  sufficient 
fmely  powdered  benzoic  acid  mixed  with  it  to  leave  a  slight 
ssofHgO.  The  mixture,  diluted  with  water,  was  left 
for  24  hours  and  then  heated  to  boiling  :  a  white  amorphous 
powder  resulted,  which,  when  again  heated  with  a  large 
roiume  of  boiling  water,  redissolved,  and  on  cooling 
crystallised  out  in  long  silky  needles,  which  were  drained 
and  dried  at  the  ordinarj  temperature.  These  crystals  had 
the  definite  composition  Hg(  I  -II -,< ) . > .. — A.  S. 

Bismuth  Benzoate.      Rebiere.      Bull,  de  la  Soc.  de  Pharm. 

de  Bord.  36,  272  :  and  Pharm.  J.  1897,  58,  82. 
Fob  the  preparation  of  the  basic  benzoate  of  bismuth, 
BiO.C-H5Oj,  which  is  the  French  official  salt,  the  author 
uses  the  following  method  : — Freshly  precipitated  oxide  of 
1  ismuth,  thoroughly  washed,  is  drained  to  a  pasty  con- 
sistence The  amount  of  anhydrous  P,i,i  >..  is  determined  in 
a  portion  of  the  paste,  and  to  the  rest  is  added  the  calcu- 
lated quantity  of  finely  powdered  benzoic  acid,  to  produce 
the  salt  BiO.CyHjOj.  The  mixture  is  diluted  with  sufficient 
water  to  make  it  fluid,  well  mixed,  and  left  in  contact  for 
24  hours.  The  precipitate  is  then  thrown  on  a  cloth, 
drained,  and  dried  in  the  air. — A.  S. 

[Menthol  and  Menthone."]      Researches  in   the  Camphor 

E.  Beckmann.    J.  Prakt.Chem.  1S97,  55,  14. 
Tin:  menthol  used  had  the  melting  point  43    C.  and  specific 
rotation  [o]D  =  —  49-3    in  20  per  cent,  alcoholic  solution. 

Menthol  sodium  is  obtained  by  heating  the  theoretical 
proportions  of  the  components  at  200°,  in  an  atmosphere  of 
hydrogen.  The  mass  becomes  solid,  melts  at  a  higher 
temperature  with  partial  decomposition,  and  soon  changes 
in  the  air,  even  when  cold. 

B<  nzoic  acid  ester  may  be  made  by  heating  with  benzoic 
anhydride  at  1 605 — 170:  for  2 — 3  hours.  The  ester  melts 
at  54*5°,  in  20  per  cent,  alcoholic  solution  [a]D  =  —  90-72  . 
On  the  water-bath  and  with  a  current  of  steam  the  com- 
pound is  very  slowly  volatile ;  menthol  and  menthone  may 
thus  be  readily  separated. 

Stearic  Acid  Ester. — Stearic  anhydride  is  obtained  by 
the  action  of  phosphorus  oxyehloride  on  dry  sodium 
>tearate  (from  commercial  acid)  suspended  in  benzene,  and 
evaporation  of  the  benzene  after  filtering.  The  stearic  ester, 
prepared  in  a  similar  manner  to  the  benzoic  ester,  may, 
on  account  of  its  difficult  volatility,  serve  for  the  isolation 
of  this  alcohol  (and  others).  Menthol  stearate  melts  at 
39°  C. 

Separation  of  Menthol  and  Menthone. — This  may  be 
accomplished  by  means  of  the  oxime  ;  the  method  may  be 
used  for  the  extraction  of  menthone  from  ethereal  oils. 
After  formation  of  the  oxime  by  beating  in  alcoholic  solu- 
tion with  bydroxylamine  and  sodium  bicarbonate  on  the 
water-bath  for  15  minutes,  addition  of  water,  extraction  by 
ether,  and  evaporation  of  the  solvent,  a  mixture  of  menthol 
and  /-menthone  oxime  is  obtained.  From  this  mixture  four 
extractions  with  dilute  sulphuric  acid  (sp.  gr.  l"17)  extract 
the  oxime  and  leave  menthol  of  normal  melting  point  and 
rotation.     The  oxime  is  obtained  bv  saturation  with  soda 
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after  addition  of  ice,  and  extraction  by  ether  after  passing 
carbon  dioxide  through  the  solution.  The  oxime  is  usually 
not  quite  solid,  and  melts  at  47  — 49r,  instead  of  58°;  it 
probably  contains  a  little  menthol. — A.  C.  W. 

Camphor  Series,  Researches  in.  [Borneol  and  Reduction 
of  Camphor.]  E.  Beckmann.  J.  Pnikt.  Chem.  1897, 
55,31. 
In  the  reduction  of  camphor,  borneol  is  formed  in  quantities 
equal  to  or  greater  than  those  of  isobomeol.  The  amounts 
of  each  were  calculated  from  the  observed  rotation  of  the 
mixture.  In  the  case  of  reduction  in  alcoholic  solution 
(ethyl  or  anivl  alcohols,  phenol)  isobomeol  forms  16 — 21 
per  cent,  of  the  product.  In  indifferent  solvents  (toluene, 
petroleum  ether,  ether)  43—47  per  cent,  of  isobomeol  is 
formed.  The  mixtures  may  be  separated  by  the  process 
described  for  menthone  and  menthol  in  the  preceding 
abstract,  or  more  simply  by  passing  in  carbon  dioxide, 
shaking  with  ice-cold  water'  and  separation  of  dissolved 
borneol,  by  acidifying  with  sulphuric  acid  and  addition  of 
alkali,  or  "by  standing  8 — 14  days.  All  mixtures  produced 
in  non-alcoholic  media  contain  about  5  per  cent,  camphor- 
oinacone,  which  is  left  behind  on  steam  distillation. 
v  —A.  C.  W. 

Caffeidine-Carbonic  Acid.     E.  Fischer  and 
().  Bromberg.     Ber.  1897,  30,  219. 

Bt  agitating  caffeine  with  dilute  alkali  at  ordinary  tem- 
peratures for  three  or  four  days  in  a  mechanical  agitator, 
the  authors  have  been  able  to  convert  the  alkaloid  into 
caffeidine-carbonic  acid  in  a  materially  shorter  time  than 
that  required  by  the  original  method  of  Maly  and  Andreasch 
(Monatsh.  fin-  Chem.  4,  369).  The  acid  so  formed  is 
separated  as  a  copper  salt,  the  metal  removed  with  H„S,  and 
the  acid  solution  evaporated  in  vacuo  at  40°.  In  small 
quantities  the  acid  separates  readily  in  crystalline  form,  but 
in  larger  quantities  it  remains  uncrystallised  in  a  syrupy 
condition  ;  if  this  svrup  be  dissolved  in  glacial  acetic  acid, 
and  this  be  treated'  with  four  times  its  volume  of  _benzene, 
large  colourless  crystals,  which  melt  between  127° — 130", 
are  obtaiued ;  these  appear  to  consist  of  a  compound  of 
caffeidine-carbonic  acid  and  acetic  acid.  The  pure  acid  is 
obtained  from  this  body  by  dissolving  in  30  parts  of  boiling 
acetone ;  on  cooling,  caffe'id'ine-carbonic  acid  separates  in  long 
colourless  prismatic  needles,  which  have,  after  drying  in 
vacuo,  the  formula  CsH,.,X403.  When  heated  in  sealed  tubes 
•with  phosphorus  oxychloride  in  an  oil-bath  for  three  hours, 
the  resulting  syrupy  liquid  obtained  by  concentration  on  the 
water-bath  gave,  when  treated  with  an  excess  of  potash,  a 
crystalline  mass ;  this,  on  extraction  with  chloroform,  proved 
to  be  caffeine. — J.  O.  B. 

Sparteine  Derivatives.     F.  Ahrens.     Ber.  1897,30, 
195—200. 

The  fact  that  oxysparteine  and  dihydroxysparteine,  the  chief 
products  of  the  oxidation  of  sparteine,  differ  markedly  in 
their  physiological  action  on  the  heart — oxysparteine  im- 
parting greater  power  to  the  pulsation,  while  the  actual 
number  of  beats  is  decreased,  whereas  with  dihydroxy- 
sparteine  the  action  appears  to  be  exactly  contrary, — has 
induced  the  author  to  investigate  the  subject.  He  finds 
that  an  aldehyde  group  exists  in  oxysparteine  and  two 
hydroxyl  groups  in  dihydroxysparteine.  The  hydro- 
chloride of  this  base  had  the  composition  C,5H»4N-.2HC1  + 
3iH»0,  and  occurred  as  large,  well-formed,  colourless 
crystals.  The  hydriodide,  (  ^H^NjHI,  obtained  by  neutral- 
ising the  alcoholic  solution  of  the  base  with  hydriouic  acid, 
gave  shining  scales,  which  melted  at  225" — 226°;  excess 
of  acid  gave  the  corresponding  acid  salt,  <  ,  II  ;X  .2111,  in 
large,  cleat  crystals,  melting  at  256° — SSC 

The  formula  for  oxysparteine  is  C„ll3XX'HO. 

When  treated  with  a  large  excess  of  hydrogen  peroxide 
and  left  for  some  weeks,  the  result  was  a  slow  oxidation 
of  oxysparteine  and  the  formation  of  a  crystalline  acid, 
which  melted  at  287° — 289°,  and  had  the  composition 
r,H,r  NO,  +  2HX),  giving  crystalline  soluble  salts  with 
alkalis  and  alkaline  earths. — J.  O.  B. 


Piperidine  Guaiacolate.  Schidrowitz.  Pharm.  J.  1897, 
58,  81  ;  Brit.  Med.  J.,  Xo.  1881,  136. 
This  compound,  t\,HuNC'7HsO.:,  was  prepared  by  the  action 
of  piperidine  on  guaiacol  dissolved  in  benzene  or  petroleum 
ether.  It  crystallises  in  prismatic  needles  or  plates,  melts 
at  79-81°  C,  is  soluble  in  water  to  the  extent  of  3- 5  per 
cent.,  and  also  easily  soluble  in  most  organic  solvents. 
Mineral  acids  and  alkalis  decompose  it  into  its  constituents. 
It  is  used  in  the  treatment  of  phthisis. — A.  S. 

Eckarfs  Rhodinol,  Properties  of,  and  its  Technical  Pro- 
duction from  Pelargonium  Oils.  K.  Blister.  Chem.  Zeit. 
1897,  38. 
Monxet  and  Barbier  have  shown  that  the  alcohol,  rhodinol, 
C10H,-.OH,  the  odoriferous  principle  of  otto  of  roses,  is 
contained  in  the  true  geranium  oils  distilled  from  the 
pelargonium  species.  The  name  geraniol  had  already  been 
given  to  an  alcohol  of  unpleasant  odour  contained  in  palma- 
rosa  oil.  According  to  Ger.  Pat.  80,007,  by  the  Societe 
Chimique  des  Usines  du  Khone,  rhodinol  is  obtained  from 
the  essential  oils  of  pelargonium  (geranium)  varieties.  The 
pelargonium  oil  is  carefully  fractionated  under  as  low  a 
pressure  as  possible,  when  a  rhodinol  boiling  within  a  few 
degrees,  but  not  quite  pure,  is  obtained.  This  is  heated  in 
an  autoclave  for  eight  hours  at  140° — 150°  C.  with  acetic 
anhydride,  by  which  quantitative  esterification  is  brought 
about.  By  fractionation,  the  rhodinol  acetate  is  now 
separated  from  the  non-alcoholic  impurities,  which  have  the 
same  boiling  point  as  the  alcohol.  After  saponification 
and  further  fractional  distillation  in  vacuo,  rhodinol  is 
obtained  as  a  colourless  mobile  oil  of  constant  boiling  point. 
For  use,  this  rhodinol  is  diluted  with  citronellol,  as  in  the 
natural  rose  oils,  since  in  the  pure  state  it  rapidly  alters 
and  loses  its  pleasant  odour.  Mixed  with  citronellol,  rho- 
dinol may  be  distilled  in  vacuo  and  obtained  free  from 
other  admixture,  but  if  distilled  alone,  traces  of  decomposi- 
tion products  are  formed,  and  render  the  product  useless 
for  perfumery. 

For  controversy  as  to  the  composition  of  rhodinol, 
geraniol,  and  reiiniol,  and  the  use  of  these  names,  see  this 
Journal,  1896,  292,  373,  469,  827.— A.  C.  W. 

Otto  of  Roses,  Methods  of  Examining.     K.  Jedermanu. 
Zeits.  Anal.  Chem.  1897,  96. 

The  author,  in  common  with  most  modem  authorities, 
regards  the  physical  characters  of  otto  of  roses,  as  well  as 
its  chemical  reactions,  of  considerable  value  in  its  critical 
examination.  He  finds  the  pharmacopceial  tests  as  given  id 
the  official  works  of  most  countries  to  be  quite  valueless, 
and  specially  comments  on  the  fallacious  deductions  which 
may  be  made  from  the  modification  of  Hager's  test, 
contained  in  the  United  States  Pharmacopoeia  ;  the  author 
finds  that  perfectly  pure  samples  of  otto  will  not  respond  to 
this  test,  the  disturbing  substance  being  a  trace  of  resinous 
matter,  derived  from  the  green  sepals  of  the  flowers, 
traces  of  which  are  sometimes  carried  over  by  the  steam  in 
tli."  process  of  distillation;  when  the  roses  expand  quickly, 
as  was  the  case  last  year,  the  process  of  distillation  has  to 
be  carried  on  so  rapidly  that  time  is  not  available  for  the 
elimination  of  the  green  outer  portions  of  the  rose  flowers, 
m,  that  the  otto  produced  contains  a  minute  trace  of  this 
resin  oid  body. 

The  preference  shown  for  ottos  having  a  high  congealing 
point  is  regarded  as  fallacious,  since  the  amount  of  odourless 
stearopteue  in  the  oil  is  dependent  on  the  conditions  under 
which  the  otto  is  distilled ;  moreover,  this  preference  on  the 
part  of  buvers  for  an  oil  rich  in  stearoptene  induces  the 
distillers  to  produce  the  same  at  the  sacrifice  of  the  aroma. 
The  optical  rotation  is  a  useful  factor  :  pure  oil  will  give  a 
rotation  of  43:  .30'  at  30°  C.  in  a  Wild's  polaristrobometer. 
The  specific  gravity  is  also  useful,  lying  between  0-8555 
and  0-8645  at  30;  C,  the  lighter  oils  being  naturally  rich  in 
stearoptene. — J.  O.  B. 

Commercial  Civet.     J.  O.  Braithwaite.     Pharm.  J.  [4], 
4,101. 

The  author  has  examined  three  samples  of  commercial 
civet,  and  finds  them  all  to  be  grossly  adulterated  with 
either  added  fat,  water,  fecal  matter,  or  sugar,  or  other 
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foreign  organic  matter.  No  published  data  of  an)  value 
being  available,  a  sample  of  the  natural  secretion  from  \U<- 
civet  cat>  in  the  Zoological  Society's  Gardens  was  obtained. 
Except  foi  ai  oidental  impurities,  mainly  li.iir>  of  the  animal 
and  sawdoal  from  if-  u^',  this  product  was  almost  wholly 
soluble  when  extracted  iu  a  Soxhlet  apparatus  with 
petroleum  ether.  The  insoluble  residue  was  almost  free 
from  odour,  and  dry,  The  commercial  samples  gave  from 
70  to  SO  pet  oent.  or  matter  soluble  iu  this  solvent,  and  tin- 
residues  in  ill  eases  were  stercornceous  inodour.  i  ine— the 
worst — also  contained  much  sugar.  Another  lost  SO  per 
oent.  on  drying,  showing  at  the  same  time  water  globules 
under  the  micro*  rhe   total  acid   number  of    the 

standard    sample   was   i  10,  and    the   volatile  acid    number 

lj  all  the  commercial  samples  deviated  mark,  du   B 
these  figures,  that   for  the  volatile  acid  being  mure  than 
60  per  cent,  too  low.— .1.  (  ».  B. 

Artificial  Pulegone  from  Cilronellal,     F.  Tiemann  and 
R.Schmidt.     Ber.  30,  22—32. 
Is    a  previous    paper   ilier.    29,   903)    the   nuthors   showed 
that  eitronellol  — 

a'll...  (    i  II  i  II    ill  .CH(CB  >.CH,.CHsOH, 
cilronellal — 

,rll,      C:CH.CHj.<  11  A  Hull  iCHj.COH, 
and  citronellic  acid — 

,<  11      ii  ii. i  ii   rii  .rii(('ii,,.cii,.co..ii, 

are  compounds  of  the  aliphatic  series.  They  also  pointed 
out  that  under  the  action  of  acetic  anhydride,  citronellal 
was  converted  into  a  secondary  alcohol  id'  the  formula 
CigHigl  '.  which  they  called  isopulegol,  and  converted  by 
oxidising  agents  into  the  corresponding  ketone,  C10H16O, 
designated  isopulegoue.  The  former  compound  is  obtained 
by  heating  ISO  grms.  of  citronellal  with  lot)  grins,  of  acetic 
anhydride  for  20  hours  in  an  oil-bath  to  160° — 180°  C. 
The  melt  is  taken  up  with  alcohol,  treated  with  150  grms. 
of  caustic  potash  and  steamed,  when  isopulegol  passes  over, 
giving  a  yield  of  66  per  cent,  on  the  weight  of  the  citronellal. 
The  oxidation  to  isopulegone  i-  effected  by  emulsifying  100 
grins,  of  isopulegol  in  1  litre  of  water  and  gradually  adding'a 
hot  solution  of  150  grms.  of  potassium  bichromate,  200  grms. 
of  concentrated  sulphuric  acid,  and  600  c.c.  of  water  duriiiL' 
about  half  an  hour,  after  which  the  crude  isopulegone  is 
at  once  driven  off  with  steam.  For  purification,  it  is  dis- 
solved in  dilute  alcohol  aDd  treated  with  semicarbazide 
hydrochloride  in  sodium  acetate  solution,  when,  after  a 
few  hours,  isopulegone  semicarbazone  crystallises  out  and 
is.  further  crystallised  from  benzene.  This  compound  is 
then  dissolved  in  alcohol,  decomposed  with  sulphuric  acid. 
filtered  from  Bemicarbazide  sulphate,  ami  the  GItrate 
extracted  with  ether,  the  residue  therefrom  being  steamed, 
when  pure  isopulegone  passes  over,  distilling  under  12  mm. 
pressure  at  90°  C.  The  product  does  not  giro  a  crystalline 
compound  with  sodium  bisulphite,  thus  differing  from 
pulegone.  It  is,  however,  converted  into  this  latter  com- 
pound by  agitating  1  part  by  weight  of  it  with  20  parts 
of  a  5  per  cent,  barium  hydrate  solution  for  50 — 60  hours, 
when  it  boils  at  99° — 103  C.  under  15  mm.,  and  reacts 
in  every  way  similar  to  natural  pulegone  obtained  from 
oil  of  "  Pennyroyal."  Pulegone  and  isopulegone,  as  well 
as  pulegol  and  isopulegol,  possess  a  certain  similarity  in 
their  physical  and  cbemieal  properties,  such  as  odour, 
specific  gravity,  and  direction  of  rotation  (the  former 
rotating  the  plane  of  polarisation  to  the  right,  the  latter 
to  the  left),  and  both  are  converted  by  boiling  with  formic 
acid,  into  acetone  and  methyl-l-cyelo-hexanone-5.  Pulegone 
and  isopulegoue,  however,  give  different  oximes  and  senii- 
carbazones,  since  a  mixture  of  either  of  these  two  compounds 
has  a  lower  melting-point  than  the  pure  compounds  sepa- 
rately. Moreover,  pulegone  and  pulegol  are  easily  reduced 
by  sodium  and  alcohol  to  menthol,  but  isopulegone  and 
isopulegol  have  not  been  directly  converted  into  this  sub- 
stance.--^ A.  L. 

Mercury   in   Ammonio-Mercuric    Chloride,  Estimation   of. 
J.  K.  Thompson.     Chem.  and  Druggist,  50,  231. 

See  under  XXIII.,  page  263. 


Aldehyde  in  Alcohol,  Estimation  »f.    .1.  Paul.     /,  iits.  anal, 
Chem.  1896,  35,  647. 

Set  1111,1,  r  Will.,  page  21;.',. 

Alkaloids  an, I  their  Suits,  \„te  on  the  Drying  of. 

i>   is.  Dott.     Phann  .1.  1897,  58,  21. 

See  under  XXIII.,  page  265. 

Morphine  iu  Opium  ami  its  Preparations,  Assay  of. 
\.  Grandval  and  11.  Lajoux.  .1.  Phann.  Chim.  [897,  5 
[6],  153. 

Set  under  XXIII.,  page  265. 

Antipyrine,  Chemical  Estimation  of.    C.  Kippenbergi 
Zeits.  anal.  Chem.  1896,  35, 
See  under  XXIII.,  page  266. 

Ghmiacot   ami    I  Rapu I    Method    of  Analysis. 

L.  Adrian.     Hull,   de  Therapeut.   Sec.  Pharmacol,  1897, 

2,1- 

See  under  XXIII.,  page  266. 

Gamboge,  Composition  of.    (.  Sassinari.     Phann.  Centralh. 
1896,  36,  768. 

See  under  XIII.  ll.,/>aoe  248. 

Musk-Pouches,  Identification  of  Adulterated,  by  Mean.,  of 
the  BSntgen-Says.  Wolff.  Pharm.  Centr.  H.X.F.  1896, 
17,  827. 

See  under  XXII 1.,  page  266. 

PATENTS. 
Remedial  Serum  [for  Tuberculosis],  77,,    Manufacture  of, 
Impts.   in.     li.   Ii.  Ellis,  Loudon.      From  F.  Niemann, 
Basel.      Eng.  Pat.  2014,  Jan.  28,  1896. 

Tin:  object  of  this  invention  is  the  preparation  of  antitoxic 
serum,  trie  from  glycerin  (the  presence  of  glycerin  being 
objectionable,  because,  as  alleged,  it  prohibits,  on  account 
of  its  poisonous  properties,  the  use  of  large  injections  of 
remedial  serum),  and  possessed  of  greater  curative  powers 
than  it  has  hitherto  been  possible  to  obtain.  The  process 
used,  is  described  at  leugth.  Briefly,  a  healthy  animal  is 
1  (subeutaneously)  :  — 

(1.)  2 — :i  times  with  tuberculin,  i.e.,  with  a  sterilised 
and  filtered  culture  of  the  tubercle  bacillus. 

(2.)  At  intervals  of  3 — 1  days  with  gradually  increasing 
doses  of  the  active  principle  of  tuberculin,  free  from 
in.  until  a  quantity  of  about  2  grms.  of  active 
material  per  kilo,  of  body  weight  has  been  reached.  The 
active  principle  is  prepared  by  precipitating  tuberculin  with 
alcohol,  &c,  and  dissolving  the  precipitate  in  water. 

(3.)  The  final  treatment  consists  in  injecting  a  quantity 
of  a  boiled,  but  not  filtered,  culture  of  the  tubercle  bacillus. 
3 — 4  weeks,  subsequently,  blood  is  drawn  from  the  jugular 
of  the  animal,  allowed  to  coagulate,  aud  the  serum  filtered 
off,  treated  with  a  trace  of  carbolic  acid  and  stored  in 
sterilised  bottles.— II.  T.  P. 

Artificial  Musk.  An  Improved  Production  of.  J.  W. 
Mackenzie,  London.  From  C.  Schmid,  Brussels.  Eno-. 
Pat.  2205,  Jan.  30,  1896. 

A  new  benzenesnlphonic  acid  having  the  constitution 
I  I'll  ,  (  ,U.,.C(CH11)3(S03H),a  trimethylmethauedimethyl 
benzene  sulphonic  acid,  is  prepared  from  the  following  two 
solutions  and  subsequently  nitrated  : — 

(a.)  1050  grms.  of  ordinary  sulphuric  acid  and  460  grms. 
of  pure  sulphuric  acid  (66°  B.),  are  mixed  in  a  vessel 
surrounded  by  ice  and  water  and  kept  at  from  8°  to  10=  C. 

(6.)  130  grms.  of  trimethylmethane,  90  grms.  of  dimethvl 
benzene,  70  grms.  of  oil  of  turpentine,  20  grms.  of  ethvl 
benzene,  and  10  grms.  of  dimethylethylmethane,  are  mixed, 
the  mixture  (o)  is  added  in  quantities  of  10  grms.  at  a  time, 
keeping  the  temperature  below   lu    C. 

The  whole  is  left  in  the  cold  bath  for  some  hours;  it  is 
then  poured  cautiously  iu  small  quantities  into  a  vessel 
containing  7-2  litres  of  water.  After  standing  12  hours, 
the  floating  oily  layer  is  removed  and  the  aqueous  solution 
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poured  into  29-5  litres  of  brine  at  24°  B.,  well  stirred,  and 
allowed  to  crystallise  for  48  hours.  The  crystals  are  col- 
lected, washed,  "heated  in  a  water-bath  to  125°  C,"  and 
filtered  whilst  hot.  On  coMing,  the  crystalline  creamy 
nuiss  of  the  new  acid  is  formed.  This  is  then  nitrated  in 
the  usual  manner,  the  resulting  nitro  product  rcerystallised 
fiom  alcohol,  neutralised  with  ammonia,  pressed  and  dried. 
It  smells  intensely  of  musk. — J.  0.  B. 

Phenetidine  and  its  Homologues,  New  Compounds  from 
[Sulpho-p/unetidides],  The  Manufacture  of.  G.  B. 
Ellis,  London.  From  La  Soeiete  Chimique  des  Usines 
du  Khone,  anct.  Gilliard  P.  Monnet  and  Cartier,  Lyons. 
Eng.  Pat.  3791,  Feb.  19,  1896. 

The  production  of  aromatic  sulpho-pheuetidides,  by  the 
actiou  of  the  corresponding  sulphonic  chlorides  on  p-phene- 
tidine,  is  claimed.  In  general,  the  aromatic  sulphonic 
chloride  (1  mol.),  dissolved  in  some  indifferent  liquid,  is 
mixed  with  an  aqueous  solution  of  /)-phenetidiue  hydro- 
chloride (1  mol.)  and  the  whole  thoroughly  agitated  with 
caustic  soda  (3  mols.)  solution,  added  very  gradually. 
After  some  time  the  aqueous  layer,  which  contains  the 
sodium  salt  of  the  new  body,  is  acidified  with  a  mineral  acid, 
whereupon  the  phenetidide  is  precipitated.  The  reaction 
that  takes  place  is  as  follows,  taking  toluene-sulphonic 
chloride  as  example  : — 


OC,H5        CH3 


0CoH3 


+  3NaHO  = 


+  2NaCl  +  3H.,0. 


NH...HC1    SOC1 


X;..N.Si>/  ">CH3 


Similar  condensation  products  may  be  formed  under  the 
same  conditions  by  the  action  of  benzene,  naphthalene, 
aDd  other  sulphonic  chlorides  (and  their  nitro-  and  other 
derivatives)  not  only  upon  phenetidine,  but  also  on 
anisidine  and  higher  homologues  of  phenetidine.  The  pro- 
ducts formed,  are  all  more  or  less  insoluble  in  water,  but 
possess  distinctly  acid  character  and  yield  salts  with 
alkalis,  &e.  The  alkaline  salts  of  toluene-sulpho-phene- 
tidide  and  anisidide  are  soluble  in  water,  and  therefore 
suitable  for  medicinal  and  other  purposes. — H.  T.  P. 

Oxygen  Gas  [for  Lecturers  chiefly"],  Impts.  in  and 
relating  to  Apparatus  for  the  Production  of.  F.  J.  Sted- 
man,  Strand.     Eng.  Pat.  4548,  Feb.  29,  1896. 

An  apparatus  is  described  for  producing  oxygen,  in  which 
the  application  of  a  heating  agent  to  a  retort  is  so  controlled 
automatically  as  to  proportion  the  generation  of  gas  to  the 
expenditure  thereof. — R.  S. 

New  Pharmaceutical  Preparations  [Tasteless  Derivatives 
of  Quinine,  Sec],  The  Manufacture  and  Production  of. 
J.  Y.  Johnson.  London.  From  The  Vereiuigte  Chinin- 
fabriken,  Zimmer  and  Co.,  Frankfort-on-the-Main.  Eng. 
Pat.  4991,  March  5,  1896. 

Tins  claim  relates  to  compounds  produced  from  quinine 
and  other  cinchona  alkaloids  by  the  action  of  carbonyl 
chloride,  or  of  chloro-carbonic  ethers.  See  under  "  Eu- 
Quinine,"  this  Journal,  1897,  159.— H.  T.  P. 

Bismuthosyiodide-methyl-gallate,  Production    of.       TV.  E. 

Hevs,    Manchester,   England.  From    The    Chemische 

Fabrik  vormals  Sandoz,  Basel,  Switzerland.     Eng.  Pat. 
15,295,  July  10,  1896. 

Ten  kilos,  of  bismuth  nitrate  and  five  kilos,  of  sodium 
acetate  are  dissolved  in  a  little  water  with  the  addition  of 
10  kilos,  of  acetic  acid.  A  solution  of  4i  kilos,  of  the 
methyl  ether  of  gallic  acid  and  3  ■  5  kilos,  of  potassium 
iodide  in  about  100  litres  of  lukewarm  water  is  added  at 
once,  and  the  mixture  is  heated,  at  a  temperature  of  about 
40"  to  b(f  C,  until  the  precipitate,  which  was  at  first 
brownish-red   bismuth   oxyiodide,  has  turned  a  dark  grey 


colour.  This  precipitate,  which  is  the  new  body,  is  then 
well  washed,  and  dried  below  100"  C.  It  forms  a  light  grey 
insoluble  powder,  and  is  introduced  as  a  healing  antiseptic 
dressing.     It  has  the  formula — 


C6H,,.COX'H3(OH),OBi(OH)I. 


-J.  O.  B. 


Camphor  and  Isomers  thereof,  Impts.  in  the  Manufacture 
of.  J.  C.  Richardson,  London.  Eng.  Pat.  3555,  Feb.  1 7, 
1896. 

The  reduction  of  turpentine  hydrochlorides  is  effected  by 
means  of  alkalis  or  alkaline  earths,  and  the  liberated 
camphene  oxidised  by  means  of  hot  air  or  oxygen  to 
oxycamphor.  If  the  reducing  agent  be  a  peroxide,  the 
oxygen  is  supplied  in  the  reaction.  <  )r,  turpentine  is 
treated  direct  with  oxides  or  peroxides  of  the  alkaline 
earths,  a  current  of  steam  or  hot  air  passed  through  the 
mixture,  and  the  products  condensed  in  the  usual  way. 
The  residual  "  uncrystallisable  camphor "  is  used  as  a 
solvent  for  gums,  resins,  or,  with  sulphur,  for  vulcanisation 
of  rubber.  It  is  also  emulsified  with  soap  for  a  medicinal 
embrocation.  Electrolytic  reduction  of  the  hydrochlorides 
is  obtained  either  from  the  melted  substance  or  from  solu- 
tions, and  a  current  of  steam  or  air  may  be  passed  through 
at  the  same  time.— J.  O.  B. 

A  Pharmaceutical  Product  [Menthol  Solutions],  the 
Production  of ;  Impts.  in.  J.  Y.  Johnson,  London.  From 
The  "  Vereiuigte  Chininfabrikeu,  Zimmer  and  Co.,''  Frank- 
fort-on-the-Main.    Eng.  Pat.  3706,  Feb.  18,  1896. 

A  fluid  preparation  of  menthol  for  internal  use.  produced 
by  dissolving  10 — 30  per  cent,  of  solid  menthol  in  one  of 
its  compound  ethers.  The  valerianic  ether  of  menthol  is 
meutioned  as  being  especially  suitable  for  the  purpose.  Id 
this  way,  it  is  claimed,  the  burning  taste  of  the  menthol  is, 
to  a  great  extent,  masked,  and  at  the  same  time  its  stimu- 
lating action  on  the  system  exalted. — H.  T.  P. 

lodo-orybenzoic  Acid,  Manufacture  of  Esters  of.  O.  Iniray, 
London.  From  The  Farlnverke  vormals  Meister,  Lucius, 
and  Briining,  Hoechst-on-the-Maine,  Germany.  Eng. 
Pat.  5490,  March  11,  1896. 

The  ester  of  iodo-oxybenzoic  acid  is  produced  by  iodising 
salicylic  acid  ester,  or  by  esterification  of  di-iodosalicylic 
acid.  The  alkyl-ester  of  di-iodo-oxybenzoic  acid  is  described 
as  being  a  white  crystalline  compound  readily  soluble  iu 
alcohol.  The  di-iodosalicylic  acid  methyl  ester  melts  at 
110°,  and  crystallises  in  long  brilliant  needles.  The  ethyl 
ester  melts  at  132°,  and  crystallises  in  square  tablets.  These 
new  esters  are  to  be  employed  therapeutically. — J.  0.  B. 

Musk,  Process  for  the  Manufacture  of  Substitutes  for 
Natural.  M."  Dinesman,  Paris.  Eng.  Pat.  22,139, 
Oct.  6,  1896. 

The  process  comprises  — 

(1.)  The  conversion  of  any  one  of  the  isomeric  butyl- 
toluidines,  or  homologues  thereof  (butyl-xylidine,  &c),  into 
the  corresponding  mono-nitro-hydrocarbon,  either  by  di- 
azotisiug  and  treating  with  a  cuprous  salt,  or  by  nitrating 
and  treating  the  nitrated  base  obtained,  with  nitrous  acid 
and  alcohol. 

(2.)  Nitration  of  the  mono  -  nitro  -  hydrocarbon  thus 
obtained  with  fuming  nitric  and  sulphuric  acids.  A  nitro- 
(tri-)  bodv  is  thus  produced,  possessing  a  strong  musk-like 
odour.— H.  T.  P. 

Acetyl  and  Lactyl  Derivatives  of  Aniline  and  Phenetidine, 
Process  for  Preparation  of.  L.  Lederer,  Munich, 
Germany.     Eng.  Pat.  28,969,  Dec.  17,  1896. 

The  patentee  claims  the  cheap  production  of  these  lactyl 
and  acetyl  derivatives  by  heating  the  sulphates  or  chlorides 
of  these  bases,  with  or  without  pressure,  with  lactates  or 
acetates,  such  as  the  lime  salts  of  these  acids.  Double 
decomposition  then  results. — J.  O.  B. 
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XXI.-PHOTOGRAPHY. 

Albumin,  Action  oj  Formaldehyde  <>"■     A.  Bach. 
Honit.  Soient.  1*97.  157. 

investigation,  begun  in  18'j;;,  ia  avowedly  incomplete, 

but  is  published  r.br  to  retain  the  author's  rights  of 

priority  ;   Blum  having  recently  taken  up  the  same  Bubj 

The  latter  has  Bhown  that  egg  albumin  treated  with 
formaldehyde,  while  retaining  all  it*  other  properties 
unaltered,  yet  loses  the  power  of  coagulating  with  heat. 
At  first  sight  thi*  does  not  seem  very  peculiar,  for  a  similar 
result  may  be  obtained  in  other  ways.  Uriel  in  thin  layers 
in  the  sun,  albumin  leaves  s  residue  completely  soluble  in 
water,  and  not  altered  by  heating,  except  after  the  addition 
of  acetic  acid.  Desiccated  at  low  temperatures  also,  white 
of  an  «ill  not  coagulate  on  heating  until  it  has  been 
treated  with  a  current  of  carbonic  acid,  kiter  addition  of 
formaldehyde,  too,  albumin  is  less  easily  precipitated  by 
alcohol,  as  the  following  experiment  proves : — Two  equal 
portions  (,lo  0.0.)  of  an  albumin  solution  were  placed  in 
tot  tubes,  and  one  was  treated  with  0"5  c.o.  of  formalin, 
and  heated  for  several  minutes  in  a  Water-bath.  93  per 
cent,  alcohol  was  then  ruu  into  both  from  a  burette  till  the 
liquid  became  turbid.  The  normal  sample  required  -'- 
CC  :  the  other,  63'5  CO. 

\  fairly  pun-  specimen  of  albumin,  containing  only  a 
minute  quantity  of  mineral  matter,  was  prepared  from  eggs 
h\  Wurtz"s  process,  which  consists  in  a  precipitation  of  the 
body  with  lead  acetate,  and  decomposition  of  the  albu- 
minate with  COj.  The  last  traces  of  lead  were  removed 
by  lis  ;  hut  as  the  liquid  would  not  filter,  it  was  heated  to 
incipient  coagulation,  and  then  allowed  to  settle.  7.">n  c.C. 
of  a  solution  containing  about  6  per  cent,  of  the  purified 
albumin  were  mixed  with  75  cc.  of  40  per  cent,  formalin, 
and  the  whole  divided  into  different  parts.  It  was  found 
that  these  would  bear  a  temperature  of  ;cJ  .  or  even  tbe 
boiling  point,  without  decomposition  ;  and  they  Were 
apparently  unaltered  by  exposure  to  sun  and  air  for  14 
months,  when  all  odour  had  vanished.  The  liquid  stii!  s 
all  the  reactions  of  albumin,  and  was  found  not  to  have 
been  peptonised.  as  it  seemed  might  possibly  be  the  case. 
On  the  other  hand,  the  formalin  was  not  polymerised:  for, 
on  treatment  with  phcnvlhydrazinc  acetate  in  excess,  no 
xystallisable  osaxone  could  be  recovered. 

With  the  view  of  isolating  the  compound  of  albumin  and 
formaldehyde.  Blum  distilled  the  liquid  till  it  no  longer 
reduced  ammoniacal  silver  nitrate  and  the  distillate  ceased 
to  give  Schiff's  reaction,  The  1  resent  author  has  preferred 
to  try  repeated  precipitation  with  alcohol  and  re-solution  in 
hot  water.  In  this  way  he  obtained  a  colourless,  opalescent 
fluid  haviug  a  strong  burnt  sugar-like  odour,  and  yielding,  on 
evaporation  in  vacuo,  pale  yellow  scales.  They  also  possessed 
the  ordinary  properties  of  albumin  ;  but  on  treatment  with 
phenol  or  aniline,  gave  white  precipitates  soluble  in  alcohol. 

— F.  H.  L. 

Aldehydes  and  Ketones,  Development  with,  in  Presence  of 

Sodium    Sulphite.       L.    Lumii-re    and   Seyewetz.       Ball. 

Ass.  Helge  lTiot.  1896,  23,  770. 
In  1SS9.  Schwartz  and  Mercklin  showed  that  the  reducing 
power  of  a  developer  is  considerably  increased  by  the 
presence  of  formaldehyde.  The  authors  confirm  this 
observation,  and  find  that  the  accelerated  action  does  not 
depend  on  the  formaldehyde  alone,  but  also  on  the  presence 
of  sodium  sulphite.  No  other  sodium  compound,  such  as 
the  acetate  or  neutral  phosphate,  can  take  the  place  of  the 
sulphite.  It  is  also  stated  that  most  aldehydes  and  ketones 
behave  like  formaldehyde.  Such  bodies  not  only  hasten  the 
development,  but  enable  the  use  of  alkali  to  be  dispensed 
with  ;  the  developer  consisting  of  an  aldehyde  or  ketone, 
a  phenolic  reducing  agent,  and  sodium  sulphite.  The 
authors  believe  that  the  phenol  forms  a  salt  with  a  portion 
of  the  alkali  of  the  sulphite  ;  the  sulphite  being  changed 
into  bisulphite,  which  in  its  turn  forms  a  bisulphite  com- 
pound with  the  ketone  or  aldehyde.  The  reducing  power 
of  quinol  probably  depends  on  this  liberation  of  alkali. 

The  authors  appeud  the  following  developer,  which  has 
given  good  results  : — Quinol,  3  parts  ;  sodium  sulphite,  10 
parts  ;  acetone,  10  parts  ;  water,  100  parts. — J.  L.  B. 


Colour,  Tin   Production  of,  by  Photographs*    Methods, 

II.  Trncni.in  Wood.     .1.  SoC.  of  Arts' 45.  878-    -•-:. 

Tiu:  problem  of  producing  a  naturally  coloured  photograph 
demands  a  substance  capable  of  being  mc  ''ght 

of  different    colours,   so    as    to   show    the  same  colours 

permanently  ;  and    this    susceptibility    must   be  capable  of 

being  arrested  or  destroyed  by  some  on  •  Us  fix  the 

picture-  and  prevent  further  chain 

Scheele  first  discovered  that  silver  chloride  ms  darkened 
by  exposure  to  light,  and  Senebier,  in  1782  reported  by 
Seebetjk  in  1810, — remarked  that  different  parts  of  the 
spectrum  affected  it  differently,  produ  -  roughly 

corresponding  to  their  own.  Qerschel  and  Hunt,  about 
1840,  exposed  silver  chloride  paper  first  to  diffused  light 
and  then  under  coloured  glasses,  reproducing  thus  approxi- 
mately the  colours  of  the  glasses.  Hcccpieiel.  in  1848, made 
copies  of  the  spectrum  by  direct  photography  on 
Daguerreotype  plates  coated  electrically  with  thin  films  of 

I  chloride,  but  did  not  succeed  in  fixing  them.  Warren 
de  la  Km-.  Niepce  de  St.  Victor,  and  others,  worked  on 
Beoquerers  lines,  but  did  no'  succeed  in  making  any  con- 
siderable advance,  More  lately  (firsl  exhibited  in  1891) 
Lippmann   produced  photographs  by   his   no»  well-known 

ess,  which  depends  on  the  formation  of  a  striated 
structure  in  the  film,  produced  by  interference  between  the 
direct  light  and  that  reflected  from  a  mercury  surface  at  tin- 
back  of  the  film.  The  defect  of  this  process  arises  from  the 
fact  that  the  colours  are  not  pigments,  but  interference 
results,  and  hence  only  visible  in  certain  directions. 
Another  recent  invention  is  the  photochromoscope  of  Mr. 
Ives,  in  which  three  separate  pictures  of  the  same  object  are 
taken,  through  blue,  red,  and  green  glass  respectively  ; 
positives  made  from  these  negatives  are  then  illuminated, 
each  by  light  of  the  corresponding  colour,  and  the  three 
images  so  obtained  are  superposed,  either  on  the  eye  or  on 

•  en.  In  a  modification  of  this  instrument,  the  three 
positives  are  dyed,  each  of  a  colour  complementary  to  the 
light  by  which  the  negative  was  taken,  theu  superposed  and 
viewed  by  transmitted  white  light.  A  somewhat  similar 
idea,  needing,  however,  only  one  positive,  was  worked  out 
by  Cross,  Bevan,  and  Green.  This  depends  on  the  fact 
that  certain  diazo  derivatives  will  take  up  as  dyes  various 
coal-tar  colouring  matters,  but  lose  the  power  when  acted 
on  by  light.  The  film,  then,  washed  with  the  mixture  for 
producing  a  blue  dye,  is  exposed  under  the  blue-printing 
negative,  the  process  repeated  with  the  red  dye  mixture  and 
red-printing  negative,  and  again  with  the  yellow  dye 
mixture  and  the  yellow-printing  negative.  A  positive  in 
colours  is  thus  obtained,  but  the  colours  fade  in  a  strong 
light.  Yet  another  modification  of  Mr.  Ives'  method 
eousists  in  taking  a  picture  through  a  variously  coloured 
screen  of  fine  lines,  and  having  a  similar  screen  behind  the 
positive  when  viewing  it  by  transmitted  light.  The  latest 
process  is  that  of  M.  Chassague,  an  account  of  which  has 
quite  lately  appeared  (.this  Journal,  1897,  161),  and  very 
remarkable  results  of  which  have  been  shown.  The  nature 
of  M.  Chassagne's  solutions  is  still  a  secret,  and  speculations 
as  to  their  mode  of  action  are  therefore  premature. 

Other  recent  researches  in  this  direction  seem  to  be  all 
based  on  the  process  of  Beequerel.  Wiener,  examining  the 
Bccquerel  colours  at  various  angles  of  view,  has  concluded 
that  on  chlorinised  silver  plates  the  colours  are  chiefly 
interference  effects,  but  that  with  flocculent  chloride  they 
are  pigmentary ;  and  he  has  attempted  to  sketch  the 
elements  of  a  theory  of  the  action  of  coloured  light  in 
producing  similar  colour.  Graby  has  tried  to  develop 
Beequerel's  process  by  using  silver  chloride  in  contact  with 
variou-  reagents,  but  no  very  definite  results  have  yet  been 
obtained.     Mr.   Benuetto   has   also    shown    some   coloured 

photographs,  but  has  not  vet  published  his  pre 

—J.  T.  D. 
PATENTS. 

Painting  and  Colouring  Photographs,  Prints,  Drawings, 
and  the  like,  Impts.  in  and  in  Solutions  therefor.  M. 
Williams,  Liverpool.     Eng.  l'at.  2711,  Feb.  6,  1896. 

Tbe  back  of  a  photographic  print  is  painted  with  a  solution 
of  a  suitable  "  aniline  "  dye  in  alcohol  containing  a  little 
glycerin,  &c,  the  presence  of  water  or  saline  matter  being 
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avoided.  The  colour  soaks  into  the  paper,  becoming 
visible  from  the  front  through  the  silver  film,  which  softens 
the  effect  and  provides  the  necessary  light  and  shade. 

— F.  H.  L. 

Photographic  Developers.    J.  Hauff,  Feuerbaen,  Stuttgart, 

Germany.  Eng.  Pat.  27,931,  Dec.  7,  1896. 
The  alkyl-o-amido  substitution  products  of  phenols,  cresols, 
xylenols,  and  naphthols,  also  their  derivatives,  the  carboxy- 
aikvlamid.i  substitution  products  of  the  same  bodies,  and 
their  derivatives,  and  the  molecular  combinations  of  hydro- 
quinoue  and  pyrocatechol  with  these  bodies,  are  claimed 
for  the  development  of  photographic  negatives. — J.  O.  B. 

Drawings,    Impt.    in    the    Photographic    Reproduction   of. 

E.  Gav,  Frankfort-on-Main,  Germany.     Eng.  Pat  28,087, 

Dee.  8,  1896. 
Glazed  drawing  paper  is  treated  with  a  mixture  of  gum 
ar.ibic,  100  erms ;  bichromate  of  potash,  40  grms. ;  water, 
300  centilitres ;  half  a  grm.  of  washing  soda  is  preferably 
added.  The  mixture  is  spread  on  the  paper  and  dried  in 
the  usual  way.  The  drawing,  upon  tracing  paper,  is  placed 
over  this  and  exposed  to  the  light  for  5  to  15  minutes. 
The  print  is  first  washed  very  delicately,  and  again  a  second 
time  with  a  sponge  until  the  lines  of  the  drawing  appear 
hollow,  owing  to  the  solvent  action  of  the  water.  It  is  dried 
first  with  blotting  paper,  then  in  the  air.  When  dry,  the  print 
is  coated  with  a  sponge  with  a  mixture  of  shellac,  75  grms. ; 
lamp  black,  70  grms. ;  spirits  of  wine,  750  centilitres.  It 
is  then  plunged  in  a  bath  of  hydrochloric  acid  for 
20  minutes,  when  the  paper  whitens  and  the  drawing  comes 
out  black  :  it  is  finally  cleaned  bv  brushing  in  water,  and 
dried.— J.  0.  B. 


XIII— EXPLOSIVES,  MATCHES.  Etc. 

PATENTS. 
Explosives  [Safety'],  Impts.  in  or  relating  to.     W.  Greaves 

and  E.   M.   Hann,  both  of  Aberdare.     Eng.   Pat.  4509, 

Feb.  28,  1896. 
The  object  of  this  invention  is  to  render  ordinary  gun- 
powder, or  explosives  of  that  class,  safe  for  use  in  fiery  or 
dusty  mines,  by  adding  one  or  more  of  the  following  salts  : 
Oxalic,  formic,  tartaric,  or  acetic  acids.  The  alums,  car- 
bonate of  ammonium  and  soda,  sulphates  of  ammonium, 
soda,  or  potash,  chloride  of  ammonium,  or,  preferably, 
ammonium  oxalate. — -K.  B.  P. 

Measuring  the  Power  or  the  Volume  of  the  Gases 
resulting  from  the  Explosion  of  Explosives,  An  Improved 
Method'  of  and  Apparatus  for.  H.  H.  Lake,  London. 
From  the  Sprengstoff  Actien-Gesellschaft-Carbonit, 
Hamburg.  Eng.  Pat.  3023,  Feb.  10,  1896. 
See  under  XXIII.,  page  261. 

Matches,    Manufacture  of ;   Igniting    Compound  for.     G. 

Schwiening,  Belteohausen,  Cassel,  Germany.     Eng.  Pat. 

G052,  March  18,  1896. 
Ax  igniting  mixture  for  the  heads  of  matches  consisting  of 
15  parts  of  potassium  chlorate,  0-5  part  of  sulphur,  4  parts 
of  calcium  plumbate,  4  parts  of  "terra  sienna,"  2  parts  of 
glass,  1  •  5  parts  of  amorphous  phosphorus,  1  ■  5  part  of  gum 
or  cementing  matter,  all  by  weight. 

It  is  claimed  that  the  above  mixture  ensures  ignition  of 
the  match  stem  on  being  rubbed  against  any  surface  offering 
frictional  resistance. — It.  B.  P. 

Explosives  [Safety'],  Imjits.  in  or  relating  to.  W.  Greaves 
and  E.  M.  Hanii,  both  of  Aberdare.  Eng.  Pat.  6937, 
March  30,  1896. 
To  produce  an  explosive  that  can  be  used  with  safety  in 
fiery  or  dusty  coal  mines,  these  inventors  propose  the 
addition  in  suitable  proportions  of  borax  or  boric  acid, 
either  alone  or  mixed  with  one  or  more  of  the  following 
salts  : — To  carhonite,  dynamite,  the  gelatine  explosives,  &c., 
or  to  "  ordinary  gunpowder "  "  and  explosives  of  that 
class." 


The  salts  named  are  :  —Oxalic  acid,  ammonium,  sodium, 
and  potassium  oxalates,  or  the  double  oxalates  of  these. 
The  salts  may  be  used  either  in  the  hydrated  or  the  anhy- 
drous state. 

The  employment  of  various  alums  for  the  same  purpose 
is  also  described  in  the  provisional  specification. — R.  B.  P. 

Gunpowder  [Nitrate  Mixture"],  Impts.  in  the  Manufacture 
of.  C.  Mortier,  Bilbao,  and  H.  A.  Saudon,  Portugalete. 
Kng.  Pat.  25,711,  Nov.  14,  1896. 

For  sporting  guns,  pistols,  and  revolvers  the  powder  con- 
sists of  trinitrocresol,  L'.">  pan-  ;  nitrate  of  potash,  65  parts  ; 
charcoal,  9  parts  ;  and  stearic  acid,  1  part. 

For  military  rifles  (•'  Gras  "  system)  and  cannon  of  small 
calibre,  it  consists  of  trinitrocresol,  20  parts;  nitrate  of 
potash,  70  parts;  charcoal,  8  parts;  and  stearic  acid,  2 
parts,  all  by  weight,  in  both  cases. 

The  three  last-named  ingredients  are  incorporated  in  a 
revolving  iron  cylinder  containing  bronze  balls.  The 
mixture  is  then  transferred  into  a  wooden  revolving 
cylinder,  with  wood  balls,  and  the  trinitrocresol  incor- 
porated with  it.  The  mixture  is  then  pressed  hydraulically 
into  slabs,  which  are  subsequently  granulated  by  means 
of  rollers.  The  granulated  powder  is  then  treated  in  a 
glazing  drum  in  which  the  heat  produced  by  friction  is 
sufficient  to  melt  the  stearic  acid,  which  then  forms  a  water- 
proof coating  on  each  grain. — R.  B.  P. 


XXIII. -ANALYTICAL  CHEMISTRY. 

APPARATUS,  ETC. 

Ultimate  Organic  Anah/sis  under  Pressure  in  an   Auto- 
clave.    Hempel.     Ber.  30,  (1897),  [2],  202— 211. 

The  author  has  devised  a  rapid  and  easy  mode  of  deter- 
mining carbon,  hydrogen,  sulphur,  and  halogens  in  organic 
compounds  by  combustion  in  compressed  oxygen  in  an 
autoclave  similar  to  Berthelot's  explosiou-boinb,  but  smaller, 
so  as  to  economise  substance,  save  time,  and  admit  of  weigh- 
ing the  whole  on  an  ordinary  chemical  balance. 

The  apparatus,  shown  half  size  in  the  figure,  is  bored  and 
turned  out  of  a  block  of  iron  or  steel,  is  enamelled  inside,  is 
2  mm.  thick  in  the  walls,  will  stand  a  pressure  of  200  kilos,  per 

Fig.  1. 


__ 

sq.  cm.,  and  holds  33  c.c,  so  that  800  c.e.  of  oxygen  at 
atmospheric  pressure  will  be  contained  in  it  at  25  kilos,  per 
sq.  cm.  The  cover  is  screwed  on  upon  a  lead  ring  packing, 
and  tin-  central  screw  for  the  valve  is  packed  with  vulcanised 
fibre.     Through  a  passes  (packed  and  insulated  by  india- 
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rubber)  an  iron  rod,  to  which  i-  attached  the  platinum  wire 
<>,  while  c  i-  a  platinum  spoon  attached  to  the  cover,  and*in 
which  stands  the  little  open  oylinder  of  fireclay. 

Solids  are  compressed  in  a  mould  into  little  cylinders,  a 
abort  length  of  cotton  thread  being  tir-t  inserted,  the  i 

rhich,  twisted  round  a  fine  platinum  wire  Btretched 
between  A  and  c,  serve  .1-  ■  torch  or  wick.  Liquids  are 
dropped  into  the  spoon  from  a  small  weighed  pipetti 
similar  thread  dipping  into  the  liquid.  The  CO]  and  II  11 
yielded  by  combustion  of  a  known  K:^'th  of  this  thn 
are  determined  once  for  all,  and  allowance  made  in  each 
anabj 

Fig. 


The  substance  i-  weighed,  placi  d  in   the  8] 1,  tl 

I,  and  the  n  noli  An  adapter  is  then 

red  on  d,  communicating  with  an  oxygen  cylindi  1 
:•  pressure  gauge,  and  oxygen  allowed   to  enter  till 
pressure  reaches  SS  kilos,  per  sq.  cm.;  the  valvt 
and  the  oxygen  bottle  disconnected.     The  autoclave  is  then 
placed  for  safety  in  a  strong  outer  cylinder  of  iron,  the  thin 
platinum  wire  heated  bj  a  current  of  electricity,  and  the 

combu-iion  allowe.l  to   pr I.     After   half  an  hour  (two 

hours  if  nitrogen  acids,  sulphur,  or  halogens  be  present) 
connection  is   made  bj   the  adapter  »   to  the  bulb-tube  /' 

lining   a    little    strong    sulphuric    acid,    the    calcium 


c 


chloride  tube  15,  the  soda-lime  tube  (',  and  the  guard-tube 
D.  The  valve  is  opened,  and  the  gases  allowed  to  pass 
slowly  out.  When  this  ceases,  A  is  connected  to  s  water 
aspirator,  and  »heu  exhausti  0  further,  purified  air 

is  admitted  through  m  and  the  pump  again  set  to  work  ; 
tbe  admission  of  air  and  exhaustion  are  re|  eated.  The  appa- 
ratus is  taken  apart,  and  autoclave,  water-collector,  and 
1  :  ^-collector  separately  weighed.  The  autoclave  is  non- 
opened, rinsed  with  water,  and  the  acidity  determined  by 
ccntinormal  soda  solution.  Sulphur  and  halogens  can  now 
be  determined  in  the  usual  way.  Any  carbon  remaining  in 
the  spoon  is  burnt  oft  in  the  air,  the  spoon  being  weighed 
before  and  after,  and  the  weight  of  the  carbon  added  to  that 
calculated  from  the  I  !  >_. 

A  specimen  analysis  and  calculations  are  given  in  the 
paper.  The  autoclave  used  by  the  author  weighs  230  grins. 
and  costs  about  50s. — J.  T.  D. 

.  PATENTS. 
M easurin g  t he  rawer  or  the  Volume  of  the  Gases  Resulting 
from  the  Explosion  of  Explosives,  An  Improved  Method 
of  and  Apparatus  for.  H.  H.  Lake,  London.  From 
The  Sprengstoff  Actjen-Gesellschaft-Carbonit,  Hamburg. 
Kng.  Tat.  3023,  Eeb.  10,  1896. 

Tin:  apparatus  consists  of  two  pistons  /i1  and  6s  moving  in 
two  cylinders  n1  and  os,  the  latter,  being  closed  at  its  upper 
K 


end  by  a  cap  h.  a'  is  in  communication  with  a  chamber  c, 
in  which  the  material  to  be  experimented  upon  is  expli 
by  means  of  an  electric  detonator  </.  The  piston  /-  is 
to  a  rod/,  the  lower  end  of  which  rests  upon  the 
top  of/,.  -,)  lhat  any  movement  of  A1  is  communicated  to 
'.-'.  The  lower  end  of  /  is  guided  by  the  block  g.  which 
slides  in  the  tube  a?.  <r  is  attach.  1  bj  screwing  to  a 
one  end  and  to  a1  at  the  other  by  means  ore. 

When  the  material  being  experimented  on  is  exploded  in 
c,  pressure  is  set  up  and  61  is  forced  outward-. 

The  motion  of  6'  is  communicated  by  /'to  li-  and  the  air, 
or  other  gas,  iu  a-  is  compressed  until  the  total  pressures 
acting  on  V  and  l>-  are  equal. 

The  dimensions  of  the  various  parts  being  accurately 
known,  the  pressure  acting  on  6s,  and  therefore  the 
pressure  acting  on  »',  can  be  calculated  from  the  distance 
moved  through  by  the  pistons.  This  distance  can  be  recorded 
h\  attaching  to  the  block  g.  a  marking  point  y'  (which  is 
guided  by  a  slot  a'  in  the  wall  of  of)  and  allowing  its  outer 
end  to  trace  a  curve  on  the  surface  g",  of  a  revolving  drum 
V  ■ 

In  place  of  an  elastic  medium  iu  the  cylinder  a-,  an 
inelastic  one,  such  as  glycerin,  may  be  ns 

The  cylinder  a9  is  then  provided  with  an  opening  of 
suitable  size  through  which  the  inelastic  medium  is  forced 
out.  The  quantity  forced  out  serves  as  a  measure  of  the 
power  of  the  explosive. —  R.  B.  P. 

Electric  Device  °[Arc  Lamp'], for  showing  the  Ttelation  of 
Oxygen  and  Xitrogen  in  Mines  and  other  places,  Im- 
proved. L.  Cohn,  Breslau,  Germany.  Eng.  Pat.  2S,609, 
Dec.  14,  1896. 

See  under  II.,  page  231. 

IXQRGAXIC  CHEMISTRY.— QVALITA T1VE. 

Xitroits  Acid,  a  Dilieate  Reaction  for.     E.  Kiegler.     Zeits. 

Anal.  Chem.  1896,  35,  677. 
Ix  a  small  tube,  place  u"02 — 0-03  grm.  of  crystallised  naph- 
tbionic  acid,  add  5 — 6  c.c.  of  the  liquid  to  be  tested,  shake 
well,  add  2  or  3  drops  of  strong  hydrochloric  acid  and  shake 
thoroughly  for  a  minute,  new  add  20  or  30  drops  of  ammonia, 
holding  the  tube  in  a  slanting  position.  Traces  of  nitrous 
acid  cause  the  appearance  of  a  rose-coloured  ring  where  the 
liquids  meet :  on  shaking,  the  whole  liquid  becomes  rose  or 
dark  red  according  to  the  quantity  of  nitrous  acid  present. 
Since  very  dilute  solutions  of  naphthionic  acid  fluoresce, 
the  colour  should  be  examined  by  transmitted  light.  In 
rain  water  aud  tap  water  the  presence  of  nitrous  acid  is 
well  shown  by  this  reaction.  The  coloration  depends  on 
the  formation  of  diazonaphthalenesulphonic  acid,  which  with 
ammonia  and  a  second  molecule  of  naphthionic  acid  produces 
a  dvc-tuff.-A.  C.  W. 


262 


THE  JOURNAL  OF  THE   SOCIETY   OF  CHEMICAL  INDUSTRY.     [March  si,  188?. 


INORGANIC   CHEMISTBY.— 
QUANTITATIVE. 

Phosphoric  and  Arsenic  Acid,  Titration  of:  An  E.ract 
Method  of.  A.  Chiistensen.  Zeits.  Anal.  Chem.  1897, 
36,  81. 

The  author  finds  that  by  titration  of  the  free  iodine 
liberated  on  mixing  an  excess  of  solution  of  potassium 
iodide  and  potassium  bromate  with  free  phosphoric  acid, 
the  reaction  which  takes  place  is  iu  accordance  with  the 
equation — 

KBr03  +  6KI  +  6H3P04  = 

BKH2POj  +  61  +  KBr  +  3H.O. 

In  conducting  tlie  determination,  the  diluted  phosphoric 
acid  solution  not  exceeding  the  equivalent  of  40  c.c.  of 
decinormal  thiosulphate  solution  (1  c.c.  of  which  =  0-007 
grm.  P0O5),  is  placed  in  a  flask  with  a  well-ground  stopper 
along  with  3  grms.  of  potassium  iodide  and  10  c.c.  of  5  per 
cent,  potassium  bromate  solution  diluted  to  100  c.c.  and  either 
allowed  to  stand  at  normal  temperature  until  the  next  day 
or  warmed  between  40°  and  50°  for  half  an  hour,  and  the 
free  iodine  titrated.  The  end  of  the  reaction  is  sharp,  and 
far  more  delicate  than  iu  the  methods  of  acidimetric 
titration  with  standard  alkali.  The  method  is  applicable 
with  modifications  to  bone  meal,  Thomas  slag,  and  other 
commercial  phosphates,  the  phosphoric  acid  being  precipi- 
tated as  silver  or  magnesium  ammonium  phosphate,  from 
which  it  is  liberated  by  means  of  sulphuric  acid,  and  in  the 
author's  hands  has  given  most  satisfactory  results.  For 
details  of  the  many  experiments  reference  should  be  made 
to  the  original  paper. 

In  the  determination  of  arsenic  aeid  by  this  method  the 
results  obtained  were  not  quite  so  exact  as  in  the  case  of 
phosphoric  acid,  but  were  sufficiently  so  to  be  of  considerable 
value.— J.  0.  B. 

Sulphur  in  Pyrites,  Determination  of,  by  Means  of  Sodium 
Peroxide.     C.  (.laser.     Chem.  Zeit.  1897,  40. 

Is  the  extraction  of  the  melt  (see  this  Journal,  1894,  1095) 
it  sometimes  occurs  that  the  residue  is  more  or  less  black, 
dne  to  the  formation  of  ferrous  sulphide  produced  by  inter- 
action of  iron  oxide  and  still-present  sodium  sulphide. 
This  is  more  likely  to  occur  if  the  peroxide  by  frequent 
exposure  has  lost  some  of  its  oxidising  power.  The  finely 
divided  iron  sulphide  may  without  difficulty  be  oxidised 
whilst  wet ;  let  the  liquid  cool  somewhat,  and  add  sodium 
peroxide  in  small  quantities  until  the  colour  of  the  residue 
becomes  a  pure  brownish-red  and  a  permanent  foam  forms, 
when  this  is  the  case  all  the  sulphur  is  oxidised.  The 
residue  should  be  washed  at  the  pump  with  boiling  water. 
Since  the  iron  oxide  readily  dissolves  in  a  hydrochloric  acid 
solution  of  bromine,  it  may  readily  he  tested  for  sulphur, 
and  if  necessary  any  small  amount  of  barium  sulphate 
can  be  added  to  the  main  precipitate. 

The  difficulty  mentioned  by  Asbuth  (this  Journal,  1895, 
597),  that  in  low  grades  of  pyrites  (30  per  cent.),  separation 
of  silicic  acid  may  increase  the  weight  of  the  barium 
sulphate,  has  not  been  noticed  by  the  author  in  analyses  of 
40 — 45  per  cent.  American  pyrites,  and  moreover  analyses 
made  by  his  method  agreed  very  well  with  results  obtained 
by  Freseuius's  method.  Possibly  the  explanation  may  be 
that  the  author  only  allows  the  precipitate  to  stand  long 
enough  for  complete  deposition,  for  which  15  minutes  is 
ample  when  precipitating  in  hot  solution  with  addition  of 
the  barium  chloride  in  drops. — A.  C.  W. 

Ferric  Chloride,  Volatility  of.     H.  P.  Talbot.     Amer. 
Chem.  .1.  lsi)7,'  19,  52— 5«. 

The  author  states  that  no  loss  of  iron,  in  the  form  of  ferric 
chloride.i-  to  I"-  feared  under  the  conditions  which  prevail 
in  ordinary  analytical  processes,  unless  residues  containing 
also  ammonium  chloride  are  ignited,  or  such  residues  have 
contained  traces  of  aqua  regia,  when  a  small, but  appreciable 
loss  of  iron  appear-  to  be  possible.— A.  S. 


Caustic  Alkali,  Estimation  of,  in  Presence  of  Alkaline 
Carbonates.  G.  Lunge.  Zeits.  f.  angew.  Chem.  1897, 
[8],  41—42. 
An  investigation  by  Kiister  into  the  volumetric  methods  of 
estimating  caustic  alkali  in  liquors  containing  carbonate 
shows  that  of  six  methods  involving  the  use  of  barium 
chloride,  only  that  of  C.  Winkler  gives  true  results.  The 
present  paper  gives  a  comparison  of  the  results  obtained  on 
analysing  various  samples :  (a)  by  the  gas  volumetric 
method;  (6)  by  direct  differential  titrations  using  phenol- 
phthalein  and  methyl  orange  as  indicators  ;  (c)  by  the 
Winkler  method  (direct  titration  with  methyl  orange  as 
indicator,  and  in  a  second  portion,  titration,  after  the  addition 
of  barium  chloride,  using  pheuolphthalein),  carefully  follow- 
ing Kuster's  directions  as  to  the  very  gradual  addition  of 
the  ^  normal  hydrochloric  acid  used  for  titration.  When 
only  small  percentages  of  carbonate  were  present  all  three 
methods  led  to  identical  results,  but  when  the  quantity  of 
alkali  as  carbonate  became  greater  than  that  present  as 
caustic  alkali,  whilst  methods  («)  and  (<•)  gave  correct, 
identical  and  true  values,  method  (6)  no  longer  yielded 
correct  results. — J.  T.  C. 

Persulphates,  Analysis  of.  Y.  Ilzer.  Zeits.  f.  angew. 
Cheni.  1897,  61. 
In  the  estimation  of  active  oxygen,  the  author  states  that  he 
obtained  good  results  by  heating  a  solution  of  about  0-3  grm. 
of  the  sample  with  an  excess  of  ferrous  ammonium  sulphate 
solution  (containing  1  to  1*5  grm.  double  salt  solution)  and 
dilute  sulphuric  acid  in  a  current  of  carbonic  anhydride,  or 
using  a  Bunsen  valve,  for  about  half  an  hour,  and  titrating  back 
the  excess  of  iron  salt  with  permanganate.  To  determine  the 
total  sulphuric  acid,  a  solution,  as  concentrated  as  possible, 
of  a  weighed  quantity  of  the  sample,  was  heated  for  some 
time  with  hydrochloric  acid  to  destroy  the  persulphuric  acid, 
and  after  strong  dilution,  the  sulphuric  acid  was  precipitated 
as  barium  sulphate.  A  sample  analysed  gave  70-01  per 
cent,  total  sulphuric  acid,  14-01  per  cent,  of  ammonia,  and 
a  fixed  residue  of  0-61  percent.  The  sample  contained 
4 . 5  ■  G 1  per  cent,  of  ammonium  persulphate  (3-2  per  cent, 
active  oxygen)  and  contained  free  acid,  titrated  by  normal 
alkali,  using  methvl  orange,  equivalent  to  18-93  per  cent,  of 
sulphuric  acid.  The  composition  of  the  sample  is  given  as 
follows: — Ammonium  persulphate,  45*61  per  cent.;  acid 
ammonium  sulphate,  4S"7~  per  cent.;  residue,  0-61  per 
cent.  ;  and  water,  5  "01  per  cent. — J.  T.  C. 

Manganese,   Electrolytic   Determination   of.      C.    Engels. 

Zeits.  f.  Klektrochemie,   1S97,   3,   [1-4],  286—289,  and 

305—308. 
These  are  further  communications  on  an  electrolytic 
method  for  quantitatively  estimating  manganese  described 
in  a  previous  number  of  the  same  Journal  (1895-6,  Heft  19). 
An  account  of  the  method  (abstracted  from  the  Bcrichte) 
a-  applied  to  salts  of  manganese  will  be  found  in  this 
Journal  for  1896,  219.  It  is  now  stated  that  the  method 
can  he  used  for  directly  determining  manganese  in  salts  of 
mauganic  and  permanganic  acids.  To  a  solution  of  the 
salt  (say,  potassium  permanganate)  add  5  c.c.  of  acetic  acid 
(1:2),  and  enough  hydrogen- peroxide  to  decolorise  the 
solution.  The  presence  of  even  a  small  quantity  of  hydrogen 
peroxide  prevents  the  formation  of  an  adherent  deposit. 
The  excess  must  therefore  be  removed  by  adding  a  small 
amount  of  chromic  acid  :  0-2  to  0-4  grm.  is  generally 
sufficient.  2  grms.  of  chrome  alum  and  10  grms.  of  am- 
monium acetate  are  next  added  and  the  solution  is  made  up 
to  150  e.c.  The  electrolysis  is  carried  out  with  an  E.M.F. 
of  3  to  3-4  volts  and  a  current  density  of  about  0-9  ampere 
per  100  sq.  em.  The  electrolysis  is  most  satisfactorily 
performed  at  a  temperature  of  85',  the  deposit  then  obtained 
being  adherent.  At  lower  temperatures  it  is  brittle,  and 
during  the  subsequent  processes  of  washing  with  alcohol, 
drviug,  and  heating,  there  is  apt  to  be  decrepitation  and  loss. 

— D.  E.  J. 

Nickel  and   Copper,   Separation    of,    in    Matte,    and   the 

Recovery  of  the  contained  Precious   Metals.     T.  TJlke. 

Eng.  and  Mining  J.  63,  [5],  113—114. 

In  this   article   the   author  gives    a    short    review  of   the 

various  electrolytic  methods  proposed  for  the  above  separa- 
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tion.  In  referring  to  Hoepfoer'a  firm-* — •  (this  Journal, 
,  19),  be  mentions  the  chief  objection  as  being  due  to 
tin-  hot  that  a  cheap  ami  ilurahh'  diaphragm  of  low 
raaistanee  baa  ooi  yel  been  discovered.  Rickett's  method 
(1898)  of  precipitating  the  nickel  as  basic  sulphate  ami 
separating  the    coppi  trolysis,  i-  also   spok  n    of 

as  not  showing  promise.  In  mentioning  the  difficulty  of 
depositing  a  thick  plate  of  pure  nickel  owing  '■■>  it-  pi 
off,  in  consequence  probably  oi  thick  films  of  oxide,  it  is 
sard  that  plates  J  in.  thick  are  now  produced  a;  the  Balbach 
Work-,  which  are  vei v  tough  and  elastic,  and  will  not 
break  or  crack  under  the  hammer.  In  these  works,  i 
containing  about  95  per  cent,  of  nickel,  0-55  of  copper, 
U'T.'i  of  iron.  0-2.",  of  silica.  0-  l"i  i  t  carb  ID,  and  :'.  per  cent, 
of  sulphur— the  latter  added  to  facilitate  the  casting — are 

I  ami  over  1,000  lb.  of  metallic  nickel,  containing 
than  (I'u.'t  per  cut.  of  arsenic  and  0*02  per  cent,  of  sulphur, 
are  produced  daily.  The  chief  drawback  to  electrolytic 
processes  appears  to  be  the  falling  to  pieces  of  the  metallic 
or  matte  anode-,  and  the  formation  of  large  quantities  of 
anode  scrap,  which    sometimes  amounts  t  nt.   ,,t 

the  charge,  and  which  consequently  must  be  remelte  1  into 
anodes  and  retreated. 

The  process  for  treating  Bessemer  matte  and  recovering 
the  precious  metals  therefrom,  proposed  by  the  author,  is 
then  described.  The  granulated  matte  is  dissolved  in 
dilute  sulphuric  acid,  so  that  the  electrolyte  will  contain 
about  8  per  cent,  of  free  acid.  To  this  is  a, bled  one-half  per 
cent,  of  ammonium  sulphate  to  retard  the  electro-deposition 
of  arsenic,  and  a  little  hydrochloric  acid  to  retain  all  the 
silver  in  the  slime.  Copper  and  nickel  dissolve  at  the  anode, 
while  copper  deposits  at  the  cathode,  and  the  precious  metals 
with    tile  ip    are  deposited    and    settle    due. 

slime.      II;  -  deposited  from  the  solution  first  until 

the  percentage  is  very  -mall  as  compared  with  the  nickel 
present,  when  the  solution  is  separated  from  the  electrolytic 
tank,  and  the  remainder  of  the  copper  thrown  down  by 
sodium  sulphide.  The  nickel  solution  thus  obtained  i- 
freed  from  the  small  amount  of  iron  present,  and  the  nickel 
electrolytieally  deposited  therefrom.  For  this  purpose  the 
liquid  is  kept  neutral  or  slightly  ainniotiiacal.  and  insoluble 
auodes  of  carbon  or  lead,  or  soluble  anodes  consisting 
chiefly  of  nickel,  are  used.  With  the  former  anodes  the 
nickel  will  be  of  great  purity,  whilst  with  the  latter  it  will 
be  practically  pure  until  the  other  metals  in  the  nickel 
anode  accumulate  to  an  appreciable  extent  in  the  bath. 
With  insoluble  anodes  tin-  solution  gradually  becomes  acid, 
and  with  soluble  anodes  it  becomes  alkaline,  so  that  it  is 
suggested  both  anode-  be  used  in  the  same  bath  to  preserve 
its  neutrality. 

A  method  of  determining  copper  and  nickel  in  the  same 
portion  of  matte  is  then  described  a-  follows  : — 5  grms.  are 
treated  with  i '  .j  c.c.  of  sulphuric  acid  (1  :  O  and  10  to  15  c.c. 
of  hydrochloric  acid.  After  10  minutes  digestion.  5  c.c.  of 
nitric  acid  are  added,  and  the  solution  is  evaporated  to  dry- 
ness. The  mass  is  dissolved  in  water  with  a  few  drops  of 
nitric  acid,  diluted  to  100  c.c.  and  connected  with  the 
battery  to  deposit  the  copper,  allowing  about  |  ampere  for 
each  assay,  the  deposited  metal  being  washed  with  alcohol 
and  dried.  To  obtain  the  nickel,  0-5  to  1  grin,  of 
sodium  peroxide  is  then  added  to  the  solution,  and  the 
iron  precipitated  with  ammonia,  redissolved,  and  repre- 
cipimted  four  times.  The  four  solutions  are  mixed  and 
evaporated  to  about  2oo  c.c,  made  strongly  ammoniacal, 
and  placed  in  connection  with  a  Grove's  battery.  Two 
ampere-  per  solution  ate  allowed,  and  the  temperature 
should  be  70:  C.  In  about  1  to  li  hours  the  nickel  is  de- 
posited, and  is  washed  with  water  and  alcohol,  and  w  eighed. 

— A.W. 

Molybdenum  and    Vanadium,    Volumetric   Estimation    qf. 

C.  Friedheirn.     Ber.  29,  2981—  2985. 

This  paper  is  a  reply  to  some  criticism  by  Gooch  and 
Fairbanks  of  a  method  for  estimating  molybdenum, 
previously  described  by  Friedheim  and  Euler,  depending  on 
the  reaction  2Mo03  +  SHI  =  Mo  ( >,  +■  H,U  +  Ia  <,See  this 
Journal,  1896,  22 

The  determination,  as  previously  described,  is  carried  out 
in  a  Bunsen  apparatus,  ami  one   objection  raised  by  Gooch 


and  Fairbanks  i-  that  error  i-  introduced  through 
"i   distilled   hydriodic   acid  by  atmosj 
in  the   receiver.      Tlu\   accordingly    recommend    that   the 
be    carried     out    in    an    atmosphere    of   carbonic 
acid  :    this    the    present    author    condemns    a-    uni 
saril]    complicating   tin-    process,   and    he    reasserts    that 
correct   results  are  readily  obtained  provided  that  the  tir-t 
heating  in  the  distillation  i-  a   gradual  one,  and  that  the 
solution  i-  not  raised  to  boiling  until  the  retort  i-  tilled  with 
iodine   vapour.       The    reaction    i-    ended    when    the    i 
colour    has    vanished    and    the    solution   has   become  light- 
green;  and  the  author  shows  that  a  statement  hy  Gooch  and 
Fairbanks  thai  these  indications  are   not  -ml;  tieot,  is  based 
ou  insufficient  ground-,  and  that  the  iodine   found  by  I 
authors    in  the    distilling  flask  i-  due    to  Ozidatioi    b)  s 
the  containe  1  hwlriodic  acid. 

Fori      redui  tion  ol  vai  adium  pentoxide  to  the  lolroxide 
(or,  in  presence  of  syrupy  phosphoric  acid,  to  the  trioxi 
by   means  id'   hydriodic    ac  ate    the    use   of   the 

Bunsen  apparatus,  Browning  ha;  proposed  to  re  luce  the 
vanadate  with    hydriodic    anil    sulphuric   acid-    in    an   open 

boiling  off  the  io  line  and  nearly  neutral 
with  caustic  alkali,  to  add  sodium  bicarbonate  and  tartaric 
acid,  and   then    to   estimate    the   vanadium    tetroxide    with 
excess    of    standard    iodine    solution,    titrating    hack    with 
arsenious  acid. 

The  author  regards  the  use  of  two  standard  solutions  as 
mi  desirable,  and    state-    that    the  Browning   ;  lers 

the  estimation  of  bases  (lead  and  barium)  in  the  distillation 
rc-idue  exceedingly  difficult.     A  similar  objection  holds  for 
Gooch  and  Fairhank's  proposal  to  apply  Browning's  pro 
to  the  estimation  of  molybdenum. — J.  T.  C. 

try  in  Amm  ito- Mercuric  Chloride,  Estimation  of. 
.1.  K.  Thompson.     Chem.  and  Druggist,  1897,  50,  234. 

The  author  has  reported  the  examination  of  five  samples  of 
ammonio-chloride  of  mercury  obtained  from  different 
11  fjund  the  following  percentage-  of  Hg 
estimated  as  Hg.;Cl:  in  the -five  samples  respectively: — 
A  =  71-53,  B  =  71-56,  C=  73-05,  D  =  75  01,  E  =  76-80. 
The  B.P.  standard  is  77  ■  o.  He  also  found  that  the  method 
of  estimating  the  mercury  as  a  metal  was  open  to  error  on 
account  of  the  loss  in  dryiug  the  metallic  mercury.  To 
reduce  it  to  -ub-chloride  HggCU,  he  dissolved  a  w'ei^hed 
quantity  of  amuionio-mercuric  chloride  in  hydrochloric  acid 
in  a  beaker.  To  this  an  acidified  solution  of  potassium 
hypophosphite  was  added,  when  a  precipitate  of  Hg.,Cl .  was 
alrno-t    immediately  thrown   down.       This  n  •  for 

12  hours,  then  washed  with  hot  water  till  free  from 
chloride,  pressed,  dried  at  100D  C.  till  constant,  and 
weighed. — A.  S. 

ORGASIC  CHEMISTRY.— QCAXTITA  THE. 
Fatty  Acids,  Note  on  Wechsler's  Method  for  the  Separa- 
tion of.     A.  W.  Crossley.     Proc.  Chem.  Soc.  1897,  [174], 

21—22. 

Wt.iiSLEi:  (Monatsh.  1893.  14,  462)  has  described  a 
method  for  the  separation  of  fatty  acids,  the  principle  of 
which  method  is  contained  in  the  following  statement  :  — 

If  to  a  mixture  of  two  fatty  acids  four-fifths  of  the  caustic 
necessary  to  neutralise  them  be  added,  and  the  whole 
-team-distilled,  the  distillate  contains  the  pure  higher 
boiling  acid.  From  the  residue  of  the  distillation  a  further 
three-fifths  of  the  a  id-  are  set  free  by  addition  of  sulphuric 
acid,  and  the  whole  is  distilled  with  steam.  Finally,  the 
remaining  fifth  of  the  acids  is  set  free,  and  in  this  case  the 
distillate  contains  the  lower  boiling  acid  in  a  pure  condition. 

Tb.8  purity  of  the  acids  contained  in  the  various  distillates 
was  proved,  by  converting  them  into  silver  salts  and  subse- 
quent analysis  of  these  salts. 

After  experimental  trial,  it  is  concluded  that  Wechsler's 
method  does  not  give  such  good  results  as  its  author 
-  .__  Sts,  nor  can  it  in  any  way  be  looked  upon  as  a  satis- 
factory method  for  separating  mixtures  of  fatty  acids. 

Prussian  Blue :    Commercial  Analysis.     E.  J.   Parry   and 
J.  H.  Coste.     Analyst,  1S36,  21,  [246],  225.  " 

Tue  authors  adopted  the  following  scheme  of  analysis  :  — 
The  moisture  was  determined  by  drying  at  100°  C.  and  the 
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water  of  combination  by  combustion  with  lead  chromate. 
The  nitrogen  was  estimated  by  boiling  with  sulphuric  acid 
and  thou  determining  the  ammonia  in  the  ammonium  sul- 
phate formed.  For  the  estimation  of  the  total  iron,  a 
weighed  quantity  was  ignited,  care  being  taken  that  tlie 
temperature  was  sufficiently  high  to  decompose  the  last 
traces  of  the  blue,  but  not  high  enough  to  render  the  oxide 
of  iron  difficult  of  solution.  In  all  cases,  on  adding  hydro- 
chloric acid  to  the  "  ash,''  a  marked  effervescence  showed 
that  alkaline  carbonate  was  present.  The  acid  solution 
was  filtered,  if  necessary,  from  barium  sulphate  or  other 
insoluble  matter,  and  the  iron  (and  alumina)  precipitated 
with  ammonia.  The  iron  in  the  (weighed)  mixed  oxides  was 
determined  by  titration  with  potassium  bichromate,  after 
reduction  with  stannous  chloride,  the  alumina  being  esti- 
mated by  difference.  A  portion  of  the  filtrate  was  evaporated 
to  dryness,  and.  after  volatilisation  of  the  ammonium  salts, 
the  alkaline  salts  were  weighed,  and  the  chlorine  therein 
determined  by  titration  with  silver  nitrate.  In  another 
portion  of  the  filtrate,  the  sulphuric  acid  was  determined, 
and  from  these  data — «/;.,  the  weight  of  the  alkaline  salts, 
chlorine,  and  sulphuric  acid — it  was  shown  that  in  all  cases 
the  alkali-metal  was  almost  entirely  potassium  or  sodium, 
and  in  no  case  a  mixture  of  the  two  metals.  Another 
weighed  quantity  of  the  pigment  was  boiled  for  a  few 
minutes  with  aqueous  potash,  aud  the  resulting  precipitate 
of  oxide  of  iron  weighed,  after  ensuring  its  complete  con- 
version into  I'e ..I  >,.  This,  multiplied  by  0-  7,  represents  the 
"  extra-radicle  "  iron. 

Pigments  sold  as  Prussian  blue  should  contain  at  least 
20  percent,  of  nitrogen  and  30  per  cent,  or  iron,  calculated 
on  the  dry  matter,  and,  after  burning,  should  be  entirely 
dissolved  by  hydrochloric  acid.  The  sulphuric  acid  used  in 
the  nitrogen  determination  should  not  be  blackened  ;  this, 
if  it  occurs,  indicating  the  presence  of  organic  adulterants. 

—A.  S. 

Ccerulignone     Dgestuffs.      [Determination     of  Aniline    in 
Quinoline."}     C.  Liebcrmann  and  J.  Flatau.    Ber.  30,  234. 

See  under  IV.,  page  233. 

Glue,  Viscosity  of,  A  Xew  Process  for  Determining  the. 
.1.  Fels.  Chem.  Zeit.  1897,  21,  56  and  70. 
The  author  discusses  the  commercial  valuation  of  glues,  and 
offers  a  criticism  and  list  of  the  principal  chemical  and 
physical  methods.  He  adopts  in  principle  Lipowitz's 
method  (Xeue  Chem.  techn.  U  liters.  Berlin,  1861,  37 — 42), 
which  is  based  on  the  fact  that  the  consistency  of  a  glue  is 
equivalent  to  the  quality — that  is,  to  its  adhesiveness.  The 
glue  under  examination  is  powdered,  and  a  portion  dried  at 
100°  I.  for  two  hours,  to  determine  the  water.  100  grcis. 
are  treated  with  400  c.c.  of  cold  water  for  24  hours,  and 
finally  dissolved  by  warming  on  a  water-hath ;  it  is  then 
diluted  so  that  15  per  cent,  of  dry  substance  is  in  solution. 
The  viscosity  determination  is  made  with  this  solution  at 
30c  <  '..  using  an  Kngler's  viscosimeter  ;  the  viscosity  of  water 
at  the  same  temperature  being  taken  as  unity.  The  visco- 
sity period,  divided  by  that  of  water,  gives  a  number 
expressing  the  consistency  of  the  glue  in  question. 

—J.  L.  B. 

Albuminoids  in  Substances  Rich  in  Starch,  A  Modification 
of  Siutzer's  Method  for  the  Estimation  of.  H.  Trvller. 
(lam.  Zeit.  1897,  21,  54. 

When  albuminoids  are  estimated  by  Stutzer's  method, 
dealing  with  substances  rich  in  starch,  considerable  difficulty 
is  experienced  in  filtering  and  washing  the  copper  hydroxide 
compound.  Stutzer  himself  has  proposed  to  warm  such 
substances  on  the  water-bath  for  only  10  minutes,  so  as  to 
prevent,  as  far  as  possible,  the  gelatioisation  of  the  starch. 
The  author  employs  malt  extract  to  transform  the  starch, 
and  carries  out  the  determination  in  the  following  manner: — 
1  grm.  of  the  -ubstance  is  well  incorporated  with  100  c.c.  of 
water,  placed  it!  a  beaker,  and  heated  on  a  boiling  water- 
bath  for  10  minutes;  it  is  then  cooled  to  65°  C.  and  10  c.c. 
of  malt  extract  (100  of  malt  to  500  c.c.  of  water)  added, 
the  above  temperature  being  maintained  for  20  minutes. 
The  alum  and  copper  hydroxide  are  next  introduced,  and 
the  contents  of  the  beaker  heated  for  10  minutes  in  a  boiling 


water-hath.  The  precipitate  is  collected  on  a  filter,  well 
washed,  ami  the  nitrogen  determined  by  K.jeldahl's 
method  in  the  precipitate  plus  the  filter.  The  result  is 
corrected  for  the  nitrogen  present  in  the  malt  extract.  A 
list  of  results  show  that  the  numbers  obtained  by  this 
modification  and  by  Stutzer's  method  agree  closely. 

—J.  L.  B. 

Optically  Active  Substances  in  Beetroots,  Presence  and 
Estimation  of.  F.  Ilerles.  Zeits.  Zuckerind.  Bohmen, 
1S97,  21,  302—305. 
When  the  yield  of  sugar  does  not  agree  with  the  polarisation 
of  the  beetroots  worked  up,  the  task  of  the  chemist  is  often 
to  ascertain  if,  along  with  sugar,  there  are  not  other  dextro- 
rotatory substances  present  in  the  roots.  In  factories  where 
the  basis  of  control  is  the  polarisation  of  the  juice  and  not 
the  direct  polarisation,  the  discrepancy  is  to  be  sought  in  this 
circumstance,  but  it  also  occurs  when  hot-water  digestion  is 
used,  and  in  this  case  the  difference  between  the  alcoholic 
and  water  digestion  is  regarded  as  a  proof  of  the  presence 
of  optically  active  non-sugars. 

The  author  had  occasion  to  examine  a  sample  of  halved 
beetroots  which  had  given  a  difference  of  22  per  cent, 
between  the  alcoholic  and  water  digestion.  By  digestion 
with  96  per  cent,  alcohol,  90  per  cent,  alcohol,  and  with 
water,  he  obtained  13-30,  13-60,  and  13-90  per  cent,  re- 
spectively. The  normal  weight  of  expressed  juice,  when 
made  up  to  100  e.c.  with  93  per  cent,  alcohol  and  with  water, 
read  14-90  and  15"  10  per  cent.,  showing  the  effect  of  alcohol 
in  lowering  the  reading,  He  attributes  larger  differences  to 
bad  sampling,  imperfect  subdivision  of  the  pulp,  and  con- 
sequent imperfect  extraction,  or  inaccurate  tests,  and 
suggests  as  the  direct  proof  of  the  presence  of  active 
bodies  the  Clerget  inversion  (this  Journal,  1897,  67). 

— L.  J.  de  W. 

Reducing  Sugars,  Determination  of.   in  Terms  of  Cupric 

O.ride.    G.  Defven.      J.  Amer.  Chem.   Soc.    1896,  18, 

749—756. 
Tut:  author  employs  O'Sullivan's  method  (J.  Chem.  Soc. 
1S76,  ii.,  130)  for  the  determination  of  the  reducing  powers 
of  sugars.  The  I"ehling's  solution  is  prepared  according  to 
Soxhlet's  formula,  with  a  slight  modification: — 69-278  grms. 
of  crystallised  copper  sulphate  are  dissolved  in  water  and 
the  solution  made  up  to  one  litre.  356  grms.  of  Rochelle 
salt,  and  100  grms.  of  sodium  hydroxide  are  dissolved  in 
water  and  made  up  to  a  litre.  The  two  solutions  are  kept 
in  separate  bottles.  The  cuprous  oxide  may  be  collected  on 
paper  in  a  Soxhlet  tube,  or  Gooch  crucible ;  the  last  two 
being  packed  with  prepared  asbestos.  It  is  then  well 
washed,  ignited,  and  weighed  as  cupric  oxide. 

It  has  been  stated  by  O'Sullivan  (7oe.  cit.)  that  I  gnu.  of 
glucose  produces  2-205  grms.  of  cupric  oxide.  The  author, 
however,  finds  that  this  value  is  not  a  constant  for  all 
weights  of  glucose,  the  amount  varying  from  2-27  grms.  of 
cupric  oxide  for  small  quantities,  and  2-22  grms.  for  large  ; 
this  is  the  case  also  with  maltose  and  milk  sugar.  The 
weights  of  dextrose,  maltose,  and  milk  sugar  respectively, 
corresponding  to  a  given  weight  of  cupric  oxide,  are 
obtained  by  the  following  formula!,  in  which  W  =  the  weight 
of  cupric  oxide:  — 

1)  =  (0-4400  +  O-OO0D37  W)  W 
M  =  (0-7215  +  0-000061  VV)  W 
L  =  (0-6270  +  0-000053  W)  W. 

Tables  are  given  in  which  the  weights  of  dextrose,  mal- 
tose, or  milk  sugar,  corresponding  with  given  weights  of 
cupric  oxide,  are  obtained.  A  supplementary  table  is  added 
for  application  to  mixed  products  such  as  commercial 
glucose,  in  which  the  weights  of  cupric  oxide  and  equivalent 
weights  of  dextrose,  as  obtained  by  the  3-86  divisor,  have 
the  relation  386:381  to  the  absolute  equivalents. 

—J.  L.  B. 

Starch,  Conditions  affecting  the  Volumetric  Estimation  of, 
by  Means  of  a  Solution  of  Iodine.  F.  T.  Littleton. 
Amer.  Chem.  J.  189  7,  19,  4  4—49. 
Tiik  author  concludes,  as  the  result  of  a  series  of  experi- 
ments, that  on  account  of  the  dissociating  effect  of  water  on 
starch  iodide,  the  iodometric  method  is  available  only  with 
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substances  containing  a  large  amount  of  itaroh,  and  is  beat 

used    irhen   the   substances   i pared,  contain   starch    in 

proportions  not  widely  differing.  The  solutions  t"  be 
colorimetrioally  oompared  must  be  in  all  respects  under 
conditions  very  nearly  identical. 

iii idideof  starch,  if  a  chemical  compound, 

is  one  vcrj  easilj  dissociated,  t.g.,  bj  rise  of  temperature, 
bj  increase  of  the  amount  ol  solvent  water,  and  b\  the 
introduction  of  another  liquid,  such  as  chloroform,  carbon 
bisulphide,  &c,  having  a  superior  Bolvent  power  t.  ir  iodine. 

—A.  S. 

Aldehyde  in  Alcohol,  Estimation  of.    .1.  Paul.     Zeits.  anal. 
(horn,  1896,  35;  C47. 

Is  liohler's  method  of  using  Schiffs  reaction  for  the 
colorunetric  estimation  of  aldehyde  in  alcohol  (Ann.  Chim. 
Phys.  1891,  131),  a  solution  of  magenta  decolorised  l.\ 
fixed  qnantitles  of  sodium  bisulphite  and  sulphuric  acid  is 
used.  The  coloration  is.  however,  different  when  different 
sulphite  solutions  are  used,  probabrj  because  solutions 
of  the  same  specific  gravitj  have  not  always  the  same 
composition.  The  author  overcomes  this  difficulty  by  the 
use  of  sulphurous  acid  solutions,  the  strengths  of  which 
can  be  iodometrically  determined.  The  reagent  contains 
■  gnn.  of  magenta  ami  0'5grm.  ofHjSOjin  too  c.c., 
and  is  made  by  mixing  a  solution  of  tin-  purest  "  Diamant 
l'uchsiue  "  of  known  strength  (filtered,  whether  clear  or 
not)  with  the  corresponding  quantity  of  suphurous  acid, 
and  making  up  to  the  volume  given.  After  an  hour  or  two 
the  solution  is  colourless.  It  muj  be  kepi  in  well  stoppered 
bottle-  for  a  few  days,  but  long  keeping  is  to  be  avoided. 

When  alcohol  free  from  aldehyde  is  required,  the  author 
finds  that  Mohler's  method  —  boiling  1  litre  of  absolute 
alcohol  with  10  C.C.  of  aniline  and  10  c.c.  of  phosphoric 
acid  of  45'  B.  for  an  hour  with  return-condenser— gives  an 
alcohol  containing  both  aldehyde  ami  aniline.  All  attempts 
to  purify  alcohol  by  chemical  methods  were  unsuccessful  ; 
finally  the  following  process  was  adopted  : — A  10-litre  flash 
was  connected  witn  a  fractionating  column  inclined  at  an 
angle  of  -l.'i  with  the  horizon,  and  this  with  a  reflux 
condenser  through  which  water  at  50  — 60c  C.  slowlj 
flowed.  The  flask  contain-  S  litres  of  about  95  per  cent. 
alcohol,  not  too  rich  in  aldehydes,  which  is  kept  boiling  on 
tin' water  bath.  Aldehyde  escapes  at  the  open  end  of  the 
condenser:  its  exit  is  facilitated  by  inserting  in  the  con- 
denser to  the  level  of  the  water,  a  tube  connected  with  an 
aspirator.  After  several  days  of  -ueh  treatment  the  alcohol 
was  slowly  distilled  off.  a  second  condenser  being  connected 
to  the  first.     The  first  fraction  of  3  lit!  ted;  the 

second,  also  of  3  litres,  was  \t-ed  for  the  preparation  of  the 
typical  solutions.  In  most  cases  the  colorations  are  suffi- 
ciently intense  when  the  alcohol  is  diluted  to  3(1  per  cent.  ; 
only  when  the  liquid  would  contain  after  such  dilution  less 
than  15 — 20  mgrms.  of  aldehyde  per  litre,  is  dilution  to  50 
per  cent,  necessary.  The  typical  solutions  contain  25,  50, 
100  mgrms  of  acetoldebyde  in  1  litre  of  alcohol  of  30  volume 
per  cent.  For  alcohols  very  poor  in  aldehyde  a  solution 
containing  10  mgrms.  in  50  per  cent,  alcohol,  was  used. 
The  observations  were  carried  out  with  the  Kriiss's  polarisa- 
tion colorimeter  and  Duboscq's  colorimeter.  The  following 
is  a  detailed  description  of  the  process  with  a  solution  of 
known  strength  : — 10  c.e.  of  the  alcohol  to  be  tested  and 
lo  c.e.  of  the  typical  solution  of  25  mgrms.  content  were 
placed  in  two  dry  test  tubes  swimming  in  a  large  vessel  of 
water  at  16  C,  where  the  temperatures  were  equalised. 
1  c.e.  of  the  reagent  was  added  to  each  tube  as  rapidly  as 
possible,  the  contents  mixed,  and  the  tubes  again  placed  in 
the  water.  After  25  minutes  the  two  liquids  were  poured  at 
the  same  time  into  the  cyliuders  of  the  colorimeter. 
10  observations  were  made  rapidly,  the  height  of  the  solu- 
tion under  investigation  being  25  mm.  The  mean  of  the 
10  observations  of  the  height   of   the  typical  solution  was 

24  1    mm.;  thus  the  aldchvde   content  of  the   alcohol   is 

°  t '  1 

25  \    —    =  24-1     mgrm.     per    litre.       in     practice,     the 

aldehyde  content  of  the  unknown  alcohol  will  not  be  so 
nearly  equal  to  that  of  the  typical  solution  :  a  rapid  preli- 
limiuary  experiment  is  made,  using  a  typical  solution  of 
less  strength   than  that   of  the  unknown  alcohol,  and  from 


tb.  resull  oi  the  test  lb,-  alcohol  I-  diluted  to  -nib  an  extent 
a-  to  give  aboul  ilc  required  tun.     \\  hen  the  polari  al 
colorimeter  of  Kxttu   is   employed,  the  typical   solution  of 

100  mgrm-.    is   unusable,  and  that  of  .' grms;   t..    the 

litre  gives  intense  colorations    with  which  it  isdifficull   to 

work. 

If  the   greatest   accuracy    is   not   required,  tin-    colour 

■ ipaii-on-  may  be  mode  in  test-tubes  of  equal  diameter. 

Ihe  author  finds,  in  agreement  with  Mohlerand  in  opt 
lion  to  Borntrager,  that  acetal  may  be  estimated  by  this 
method,  being  app  irentlj  entirely  -pin  up  In  tin-  sulphurous 
acid.      To  parts  of  forfurol  give  only  the   -aim    coloration  as 
1  part  of  acetaldehyde. 

t  if  other  tripheuylmethane  colours,  >  rystal  Violi 

i  non.  M.-iin  l  \  i. .let  1:1;  frooiMeister,  Lucius, 
and  Binning,  and  Methyl  Violet  1  I!  cone,  from  l'arb.11. 
rabriken  rorm.  I'.  Bayer  and  Co.  are  both  decolorised  by 
sulphurous  acid  and  give  bluish  violet  colorations  propor- 
tional to  the  quantity,  of  aldehyde,  but  the  intensity  1- 
niueli  inferior  to  the  magenta  coloration.  Methyl  Violet  5  R 
from  the  last-mentioned  firm  gives  very  favourable  results, 
almost  surpassing  those  with  magenta.  In  theexperi in- 
quoted,  using  magenta,  the  maximum  error  i-  8  per  cent. 

-A.  C.  W. 

Alkaloids  and  their  Suits,  Note  on  the  Estimation  of 
Water  in.     D.  B.  Dott.     Pharm.  J.  1897,  58,  21. 

I'nvix 1    the    water-bath   is   recommended  as  the  most 

convenient    course   in  the  case  of  the   alkaloids    and    I 
silt-,  when    these    are    being    estimated    by    pliarmocopieial 

methods,  and  should  be  adopted  when  not  contra-indicated. 

But  as  the  temperature  of  a  water-bath  varies  according  to 
its  size,  ventilation,  and  the  amount  of  water  contained  in 
it,  a  substance  which  does  not  readily  part  with  its  water 
a  few  degrees  below  ion  <_•.,  should  not  be  dried  in  the 
water-bath  but  in  an  air-bath,  or  otherwise  at  a  temperature 
over  Ion  C.  Morphine  hydrate  is  such  a  substance.  In 
an  ordinary  copper  water  hath,  in  in-,  internal  measure- 
ment, pure  morphine  hydrate  in  tine  powder  lost,  after  two 
hours,  3-31  per  cent.:  after  three  hours,  3'56  per  cent.; 
the  bath  being  well-filled  with  water  briskly  boiling.  The 
morphine  was  then  heated  in  an  air-bath  for  an  hour  at 
120  ('..  when  it  indicated  a  loss  of  6*35  per  cent.,  and 
lost  nothing  further.  Another  sample  dried  in  the  water- 
bath  containing  very  little  water,  had  two  hours 
only  0- 17  per  cent.,  then  on  drying  at  120  Calli- 
per cent,  was  indicated.  The"  formula,  s  i;l  I,  Ni  I  ,  oil  11, 
requires  6 '63  per  cent,  loss  on  complete  desiccation.  The 
morphine  precipitates  of  the  Pharmacopoeia  should  therefore 
I.,  dried  either  a'  a  low  temperature  (a-  Q.S.P.),  or  at 
1  In  to  I211  C.  When  an  alkaloid  has  been  extracted  by 
alcohol  or  chloroform,  it  i-  much  more  convenient  to  dry  at 
110"  to  120  C,  assuming  that  there  is  no  decomposition 
at  this  temperature,  as  the  alkaloid  may  onlv  slowlv  attain 
a  constant  weight  in  the  water-bath,  'in  the  case  of  salts 
which  lose  only  a  proportion  of  their  water  under  Inn  1  . 
and  the  remainder  at  a  higher  temperature,  it  is  preferable' 
to  dry  at  the  higher  temperature  so  as  to  estimate  the  total 
water  of  hydration. — A.  S. 

Morphine  in  Opium  and  its  Preparations,  Assay  of. 
A.  Grandval  and  H.  Lajoux.  J.  Pharm.  (  him:  1897 
[6],  5,  153. 

Opium.  -In  grms.  of  opium  are  triturated  in  a  glass  mortar 
with  40  c.c.  of  water  until  thoroughly  disintegrated,  then 
thrown  on  a  small  pleated  filter,  washing  the  mortar  with 
another  40  c.e.  of  water,  which  is  poured  over  the  filter. 
This  is  thoroughly  drained,  the  filter  and  its  contents  again 
rubbed  down  with  a  third  portion  of  water  and  filtered, 'and 
washed  until  the  filtrate  is  free  from  bitterness.  The 
washings  and  the  filtrates  are  evaporated  together  until 
reduced  to  13  grms.,  the  same  weight  of  alcohol  (95  per 
cent,  by  volume)  added,  and  the  mixture  allowed  to  stand 
for  half  an  hour  to  permit  the  sulphate  or  meconate  of  lime 
to  separate;  the  liquid  is  then  filtered  through  a  small 
filter  previously  moistened  with  60  per  cent,  alcohol.  The 
precipitate  is  washed  with  (,60  per  cent.)  alcohol,  which  is 
dropped  gradually  on  to  the  edge  of  the  filter,  kept  care- 
fully covered   with   a  glass  disc  to  prevent  drying  of  the 
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edges.  To  the  filtrate,  ammonia  is  added  cautiously  until 
a  slight  ammouiacal  odour  persi>ts,  stirring  is  continued 
for  some  minutes,  when  the  morphine  is  gradually  precipi- 
tated iu  the  tracks  of  the  rod.  The  mixture  is  allowed  to 
stand  for  12  hours  in  the  cool,  and  the  precipitated  alkaloids 
collected  on  a  tared  filter,  thoroughly  drained,  and  cautiously 
washed  with  4"  per  cent  alcohol  until  the  filtrate  is 
colourless;  this  should  require  about  25  c.c.  The  filter 
and  its  contents  are  then  well  drained,  dried  at  100°,  and 
wi  ighed.  The  weight  of  morphine  and  narcotiue  is  thus  ob- 
tained. The  filter  is  again  placed  in  the  funnel  and  washed 
first  with  5  grins,  of  ether  and  then  with  10  grms.  of  chloro- 
form, which  latter  solvent  removes  the  narcotiue.  The 
filter  is  again  dried  and  the  morphine  weighed  as  hydrate  1 
morphine.  It  is  stated  that  chloroform  does  not  dissolve 
hydrated  morphine,  although  it  acts  as  a  solvent  upon  the 
anhydrous  alkaloid. 

Extract  nf  Opium. — 5  grms.  of  extract  are  dissolved  in 
5  c.c.  of  water.  5  grms.  of  alcohol  of  95  per  cent,  added, 
allowed  to  deposit,  and  filtered  through  a  small  filter,  mois- 
tened with  alcohol  of  60  per  cent.  The  precipitate  is 
washed  with  4u  c.c.  of  alcohol  of  40  per  cent.,  and  the 
•  3  ly  continued  as  described  above. 

Tincture  of  Opium. — 26  grms.  of  the  Codex  tincture 
(corresponding  to  2  grms  of  the  extract)  are  evaporated  to 
7  grms.,  S  grms.  of  alcohol  of  95  per  cent,  are  then  added 
drop  by  drop  and  a  slight  excess  of  ammenia.  The  assay  is 
completed  as  above. 

Special  minuti.e  for  manipulation  in  the  case  of  assaying 
Rousseau's  laudanum,  Black  drop,  and  Sydenham's  lauda- 
num, are  given. — J.  O.  B. 

Antipyrine.  Chemical  Estimation  of.     C.  Kippeub?rger. 
Zeits.  Anal.  L'hem.  1896,  35,  659.  ' 

Ox  the  addition  of  a  solutiou  of  iodine  iu  an  iodide,  to 
solutions  of  antipyrine  in  water,  acidified  or  not,  there  is 
produced  antipyrinehydriodide  periodide,  CyH^.N..!  Kill  .1. 
(compare  this  Journal,  1896,  223,  747),  this  is  a  brown 
tarry  mass  which  does  not  crystallise  on  standing,  is  in- 
soluble in  water  and  in  dilute  hydrochloric  and  sulphuric 
acids,  soluble  in  alcohol  and  chloroform,  and  especially  in 
acetone.  Hydriodic  acid  and  its  salts  increase  the  solubility 
of  the  precipitate  in  water  ;  it  separates  quantitatively  in  the 
presence  of  sufficient  iodine  solution,  and  may  be  used  for 
the  separation  of  antipyrine  from  phenacetin,  sulphonal, 
acetnnilide,  and  aniline  salts,  if  acid  by  present,  hydro- 
chloric acid  being  most  suitable.  In  the  presence  of  aniline 
salts  the  filtration  of  the  separated  periodide  should  be 
accomplished  as  rapidly  as  possible.  The  details  of  the 
process  are  as  follows  : — To  the  solution  of  autipyrine, 
which  should  he  as  concentrated  as  possible,  there  is 
added  in  a  stoppered  flask  an  iodine  solution,  made  by 
mixing  100  c.c.  of  fa  X  iodine  solution,  containing  10  or 
20  grm*.  of  potassium  iodide  to  the  litre,  with  about  4  c.c. 
of  hydriodic  acid  of  sp.  gr.  1-7  (52  per  cent.  HI).  Only 
a  small  excess  of  iodine  solution  is  added  and  the  flask  is 
then  shaken  until  the  liquid  becomes  clear,  the  precipitate 
adhering  to  the  sides  of  the  flask.  The  liquid  is  filtered 
through  a  small  asbestos  filter,  the  filtrate  being  best 
collected  in  a  dry  burette.  In  an  aliquot  part  of  the  filtrate 
the  iodine  is  determined  by  ^  N  thiosulphate.  21-3  c.c. 
of  tj'-  X  iodine  solution  are  equivalent  to  0- 1  grm.  of  anti- 
pyr.na.  The  error  due  to  solubility  of  the  periodide  in 
solutions  of  iodides  is  negligible  unless  absolute  accuracy 
be  required,  in  which  case  the  iodine  solution  should  be 
standardised  against  an  antipyrine  solution  of  known 
strength.  Iodine  solution  in  large  excess  would  hinder 
this  solvent  action  of  hydriodic  acid  or  its  salts,  but  Irregu- 
larities in  the  action  of  the  iodine  occur.  Instead  of  the 
iodine  solution  containing  hydriodic  acid,  as  described 
above,  a  solution  containing  more  potassium  iodide  may 
4>e  used,  but  in  that  case  hydrochloric  acid  mast  be  added, 
and  the  reaction  takes  longer  time.  Salipyrine  ( antipy- 
rine salicylate)  and  other  antipyrine  salts  may  be  estimated 
in  the  same  way.  —  A.  C.  W. 

Oil  of  Lemon,  An  dysit  of.     A.  Soldini  and  E.  Bert.-. 

Chem.  and  Druggist,  1897,  50,  [872],  25. 

The  author>  state  that   in   using  the  method  of  fractional 

distillation  and  subsequent  polarisation  of  the  distillate,  for 


detecting  adulteration  of  oil  of  lemon  with  oil  of  turpentine 
and  oil  of  orange  (Schimmel  and  (  o.'s  Bericht,  Oct.  1896, 
this  Journal,  1896,  15,  9251,  they  have  found  that  the 
distillate  from  pure  lemon  oil  invariably  has  a  higher 
rotation  than  the  original  oil,  and  not  a  lower,  as  is  stated  to 
be  the  case. 

For  the  estimation  of  citral,  the  following  method  is 
used : — A  solution  of  bisulphite  of  potash  is  shaken  up 
with  the  oil  of  lemon,  whereby  the  whole  of  the  eitral  iu 
the  oil  is  fixed  and  separated  from  the  limonene  and  other 
compounds  that  have  no  aldehydic  function.  The  decrease 
in  volume  is  then  estimated  under  identical  conditions  of 
temperature,  and  the  volume  of  citral  calculated.  When 
relatively  large  quantities  of  turpentine  or  orange  oils  and 
even  limonene  are  present,  a  correction  must  be  made.  The 
greater  the  proportion  of  citral  to  be  estimated,  the  larger 
is  the  difference  between  the  ascertained  and  the  calculated 
percentage,  but  oils  do  not  generally  contain  more  than 
"•5  per  cent,  of  citral.  The  presence  of  turpentine,  oil  of 
orange,  and  even  limonene  somewhat  falsifies  the  results. 
An  oil  containing  less  than  5  ■  5  per  cent,  by  weight  of  citral 
should  be  viewed  with  suspicion,  but  should  not  be  described 
a<  adulterated  if  neither  oil  of  turpentine  nor  any  other 
foreign  matter  can  be  found  present. — A.  S. 

Guaiacol  and  Creosotes,  Rapid  Method  of  Analysis. 
L.  Adrian.  Bull,  de  Therapeut.  [Sec.  Pharmacol.],  1897, 
2,1. 

The  method  is  a  c  ilorimetrie  one,  based  ou  the  solubility  of 
guaiacol  in  water  and  the  colour  reaction  afforded  by  that 
body  with  nitrous  acid.  From  5  to  6  grms.  of  the  guaiacol  or 
creosote  to  be  tested,  are  placed  in  a  flask  of  about  200  c.c. 
capacity  along  with  some  water,  shaken  for  two  minutes  and 
filtered  ;  this  filtrate  will  contain  more  or  less  guaiacol, 
according  to  the  quality  of  the  substance  tested ;  it  is 
diluted  with  twice  its  volume  of  water,  and  1  c.c.  of  this 
liquid  is  placed  in  a  test-tube,  which  is  then  tilled  to  one- 
third  with  more  water,  and  the  mixture  is  well  shaken  ;  iu 
the  meanwhile  a  10  per  cent.  a}ueous  solution  of  sodium 
nitrite  is  prepared,  2  drops  of  which  are  added  by  means  of 
a  dropping  tube  to  the  mixture,  followed  by  a  drop  of 
nitric  acid,  when  the  colour  reaction  is  slowly  developed. 
Commercial  guaiacol  containing  less  than  50  per  cent,  of 
the  pure  body  will  give  by  this  test  a  yellowish  coloration, 
quite  distinct  from  that  obtained  with  a  rich  sample.  The 
guaiacol  content  cf  a  sample  may  be  approximately  deter- 
mined according  to  this  method,  by  preparing  artificial 
mixtures  of  guaiacol  free  from  creosote,  containing  from  10 
to  90  per  cent,  of  that  body  subsequently  added.  These 
types  are  treated  with  water  and  sodium  nitrite  as  above 
described  ;  the  intensity  of  the  colour  of  the  sample  under 
examination  is  then  matched  by  means  of  these  preparations 
of  know  guaiacol  strength. — J.  O.  B. 

Musk-Pouches,  Identification  of  Adulterated,  by  Means  of 
the  Rontgen  Rays.  Wolff.  Fharm.  Ceutr.  II.  X.  F. 
1896,17,  827. 

The  transparency  of  mu^k-pouches  under  the  Rontgen 
rays  allows  of  the  ready  detection  of  the  presence  of  frag- 
ments of  lead  used  for  adulterating  and  adding  weight.  A 
photograph  is  unnecessary,  as  the  adulterant  stands  out 
quite  plainly  on  the  dark  background. — J.  L.  B. 


XXIV.-SCIENTIFIC  &  TECHNICAL  NOTES. 

Onocerin.  H.  Thorns.  Ber.  29,  2985—2991. 
This  body  is  obtained  from  the  roots  of  Ononis  spinosa  L. 
(1'apilionacex)  by  boiling  out  with  90  per  cent,  alcohol. 
The  residue,  on  cooling,  is  treated  with  60  percent,  alcohol, 
when  the  onocerin  is  left  behind.  By  dissolving  in  absolute 
alcohol  and  passing  the  solution  through  animal  charcoal, 
very  small  colourless  prisms  are  obtained  on  evaporating 
off  the  alcohol.  The  solubility  of  onocerin  in  alcohol  is 
very  slight  (0-25  per  cent,  in  hot  absolute  alcohol).  It  is 
also  only  slightly  soluble  in  acetic  ether,  ether,  and  chloro- 
form, but  is  readily  soluble  in  amyl  alcohol  and  turpentine. 
The  author  shows,  from  a  number  of  analyses  made  of  the 
compouuds    formed    by   onocerin    with    acetic    anhydride, 
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bromine,  he,  that  the  formula  of  the  body  is  « "..  1 1 .  .*  >  .    On 
oxidation  with  potassium  bichromate  a  ketoue  is  formed, 
and  from  this  a   hydrnzone  bj  treating  with  phenylh; 
tine.     Analyses  or  these  bodies   lead   the  author  to  the 
conclusion  thai  then  in  onocerin  a   dihydroxy- 

secondary  alcohol,  which  on  oxidation  is  converted  into  a 
diketone.  Experiments  were  made  to  see  whether  this 
ketone  is  further  oxidised  by  chromic  acid  mixture.  A 
substance  was  obtained,  tin-  smell  oi  which  resembled 
butyric  acid,  bul  the  yield  was  bo  small  that  it  could  not 
chemically  examined,  rhe  above-mentioned  secondary 
alcohol  it  ii  ■  >  onlj  differs  from  cholesterol  by  one 
atom  of  oxygen      W.  P.  S. 

si, unions  Iodide,  Apparent  Action  of  Light  in  Inducing 
Crystallisation  W.  C.  .1.  II.  Warden,  Pharm.  .1.  lsur, 
58,  [1887],  61. 

a  sample  of  stannous  iodide,  prepared  by  acting  on  stan- 
nous chloride  with  potassium  iodide,  was  placed  in  a 
stoppered  flint-glass  bottle  and  exposed  to  diffused  day- 
light, a  piece  of  thin  white  paper  cut  in  the  shape  of  a  cross 
being  gummed  to  the  bottle  by  the  top  of  the  cross.  After 
Borne  wcks.  thai  portion  of  the  contents  not  protected  by 
the  cross,  was  coated  with  ruby-coloured  needles,  while  the 
-alt  behind  the  paper  ere--  was  apparently  amorphous. 

—  A.  S. 

Linseed  Heal  or  Mustard  Flour,  Adulteration  of  with 
Colza  Marc.  Jnworowski.  Pharm.  Zeits.  fur  Buss. 
1896,35. 

The  presence  of  colza-seed  marc  in  linseed  or  mustard 
flour  may  be  detected  by  boiling  ■_'  or  .;  grms.  of  the 
sample  with  a  solution  of  10  grms.  of  salt,  uu  grms.  of 
water,  and  80  centigrms.  of  dilute  hydrochloric  acid,     (are 

should  be  taken  not  to  add  the  powder  to  the  solution 
until  the  latter  has  reached  the  temperature  of  70°  ;  on 
cooling,  the  mixture  is  filtered  and  neutralised  with  sodium 
carbonate,  and  two  en- three  drop-  of  a  1  per  cent,  solution  of 
ferrieyanide  of  potassium  are  then  added.  If  the  powder 
is  pure  no  coloration  take-  place,  hut  if  colza  marc  is 
present,  a  brown,  red,  or  violet  reaction  is  obtained. 

—J.  0.  B. 

Luciferase,  a   Liqht  Producing  Zymase.     L.  Dubois. 
.1.  Pharm.  Chini.  1897,  [6],  5,  81. 

The  light  produced  by  glow-worms,  by  putrifying  fish,  and 
other  organised  light  giving  structures,  i-  stated  to  he 
derived  from  a  peculiar  ferment,  which  the  author  has 
named  luciferase.  Krom  his  experiments  it  appears  that 
this  physiological  light  results  neither  from  combustion  nor 
directly  from  slow  oxidation,  although  oxygen  is  necessary 
for  the  production  of  the  light,  luciferase  acting  as  a  carrier 
of  oxygen.  The  luminous  organs  of  glow-worms  as  well  as 
the  eggs  in  the  ovary  of  the  female  insect,  give  a  blue 
coloration  with  tincture  of  guaiaeum.  The  same  reaction 
is  given  by  the  mucus  obtained  from  the  body  of  dead  6sh, 
when  treated  with  chloroform  water  and  filtered. — J.  O.  B.     : 

Pr.izKS. 

Chemical    Prizes    by  the    Belgian  Government.     Chem.     j 
and  Druggist,  March  13,  1897,  416. 

The  Belgian  Government  offer  several  prizes,  ranging  in 
value  up  to  20,000  fr.,  for  the  best  solutions  of  questions  of 
industrial  and  scientific  interest.  The  questions  relating  to 
chemistry  are  the  following  : — (1.)  The  determination  of 
the  constitution  of  camphor  by  means  of  analytical  and 
synthetical  reactions,  and  the  differentiation  of  the  optic 
isomers  with  the  aid  of  chemical  reactions.  {-2.)  A  practical  i 
method  for  the  cheap  conversion  of  atmospheric  nitrogen  ' 
into  XH3.  (3.)  A  practical  method  for  the  preparation  of 
chlorine  from  calcium  chloride  at  a  less  cost  than  that  now 
iu  use.  (4.)  A  new  process,  better  than  the  methods  now 
known,  for  dyeing  various  textile  yarns.  (5.)  A  simpler 
method  for  the  preparation  of  HI.  (.6.)  Improvements  in 
fractional  distillation.  Full  details  concerning  these  ques- 
tions may  be  h.id  upon  application  to  the  General  Commissary 
of  the  Belgian  Government,  17,  Bue  de  la  Presse,  Brussels. 


i\m  Books. 

Tltwn     ELBJIEttTAIRB    DB    ('iiimii.  ft.  l'usa  lidats 

au  Ceitiiie.it  d' Aptitude    1  •   Physiques,  Chimi- 

ques  el   Natarelles  el  de-  Candidate   aux   Bacct  i 

Scieutiliipus.     (Until      Mimkiji.      1         PARTIE.       Par 

A.   Balled  el  I'.  To.  Miller.    Georges  Carre1  et  C. 
Sue    I,  rue  Bacine,  Paris.     1896.     Price  6  fr. 

S\  , .  volume  containing  386  pages  of  -uhject-matter,  illus- 
trated with  .'in  wood  engravings,  and  an  alphabetical  indei 
of  subject-matter. 

The  term  "Cbimie  Minerale"  is  clearly  intended  to 
represent  what  we  usually  term  "  Inorganic  Chemistry." 

Chime  Ohganiqcb.    a*'  Paetie.     Par  A.  Halleh  et  P. 

Tii.  Miii  ri:.     Georges  <  'am-  et  C.  Naud,  t,  rue  Bacine, 
Paris.     1896      Price  4  fr. 

s\e  volume  containing  205  pages  of  subject-matter,  illus- 
trated with  two  woodcuts.    There  is  an  alphabetical  index 

of  subjects  treated  of. 

RBCUEIL  Dl  PrOCEDES  DB  DOSAGE,  pour  ['Analyse  des 
Combustibles,   des    Minerais    de    Fer,   des    Pontes,   des 

Aeiers  et  des   Kers.      Par  (..  AbtH,  I'rofe-seur  de  Chimie 
lndustriclle    a     la    Faeulte     des    Sciences     de 
Georges  Carre  et  ('.  Naud,  3,  rue  Racine,  Paris.     Price 
s  fr. 

Bvo  volume,  containing  313  pages  of  subject-matter,  illus- 
trated with  61  wood  engravings,  Th  re  is  no  alphabetical 
index,  but  the  work  closes  with  a  classified  table  of 
contents. 

The  text  is  divided  into  three  part-:  — Part  I.,  devoted  to 
the  Assay  and  Analysis  of  Fuels  aud  Combustibles  ■. 
Part  II.,  to  the  Analysis  of  Minerals  ;  and  Part  III.,  to  that 
of  Metallic  Products,  Iron,  Cast  Metal,  and  Steels. 

Precis  d'Analtse  Ciiimiqite.  Premiere  Partie.  I. 
Analyse  Qualitative.  Par  E.  Fink,  Chef  des  travaux 
pratiques  d'Analyse  a  l'Ecole  Municipale  de  Physique  et 
de  Chimie  Industrielle  de  la  Ville  de  Paris.  Georges 
Carre,  3.  rue  Bacine,  Paris.     1896.     Price  3-50  fr. 

Tins  little  work  on  Qualitative  Analysis  contains  190  pages 
of  subject-matter,  and  is  illustrated  with  13  wood  en- 
gravings. At  the  end  of  the  book  is  given  a  blank  form 
of  the  record  of  curriculum  to  be  followed  and  filled  up  by 
each  laboratory  pupil  of  theEcolellunicipale.  The  classifica- 
tion of  the  work  is  developed  in  the  table  of  contents, 
which  is  placed  at  the  end,  but  there  is  no  alphabetical 
index. 

Precis  d'Analyse  Ciiimiqle.  Deuxieme  Partie,  II. 
Analyse  Quantitative.  Par  E.  Fink.  Georges  Carre  et 
C.  Naud,  3,  rue  Bacine,  Paris.     1896.     Price  5  fr. 

This  small  8vo  volume  contains  312  pages  of  subject- 
matter,  and  is  illustrated  with  00  wood  engravings.  A 
table  of  contents  is  given  at  the  end  of  the  work,  so 
classified  as  to  render  an  alphabetical  index  unnecessary. 

Les  Xouveautes  Chimiqces  pock  1897.  Xouveaux 
Appareils  de  Laboratoires,  Methodes  Xouvelles  des 
Beeherehes  Appliquees  a  la  Science  et  a  l'lndustrie.  J". 
B.  Bailliere  et  Fils,  19,  rue  Hautefeuille,  Paris. 
Poulenc  Freres,  92,  rue  Yieille-du-Temple,  et  boul.  St. 
Germain  122.     1897.     Price  2-50  fr. 

This  is  an  illustrated  volume  of  small  8vo  size,  containing 
a  descriptive  account  of  new  laboratory  apparatus  and 
methods  of  research  applied  to  science  and  industry,  for 
the  year  1S97.  It  is  illustrated  with  160  wood  engravini:-, 
contains  235  pages  of  subject-matter,  preface,  classified 
table  of  contents,  and  alphabetical  index. 

Short  Studies  in  Physical  Science,  Mineralogi, 
Chemistry,  and  Physics.  Bv  Vacghax  Cornish' 
M.Sc.     1897.     Price  5s. 

8vo  volume,  containing  frontispiece,  preface,  table  of  con- 
tents, aud  text  nearly  filling  225  pages,  with  an  alphabetical 
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index.  There  are  three  illustrative  engravings.  One 
chapter  of  the  work  is  devoted  to  "  Chemical  Manufac- 
ture." It  contains  three  sections  : — Sect.  I.  The  Fuel  of 
Blast  Furnaces;  Sect.  II.  Explosives;  and  Sect.  III.  By- 
products and  Waste  Products. 

A  Haxdy  Book  fob  Brewers,  being  A  Practical  Guide 

to  the  Art  of  Brewing   and   Malting.       Embracing  the 

conclusions   of  Modern  Research  which  bear  upon  the 

Practice  of  Brewing.     By  Herbert  Edwards   Wright, 

M.A.     Second    Edition:    thoroughly     revised.       Crosby, 

Lockwood,  and  Sou,   7.  Stationers' Hall  Court,  Ludgate 

Hill.     1897.     Price  12s.  Bd. 

Tin-  work  contains  prefaces  to   first   and   second  editions, 

table  of  contents,  and  subject-matter  extending  to  page  503  ; 

then  follow  two  Appendices:  A.  A  li-t  of  the  Hop-growing 

Parishes  of  Kent  :  and  B.  A  Synoptic  Table  of  the  Various 

Processes    in   Malting   and  Brewing,  with   some  operative 

details  and  abstract  of  the  Chief  Physical   and   Chemical 

(  harges.     The  work  ends  with  an  alphabetical  index  of 

subjects.     The  text  is   subdivided  into  thirteen  sections  or 

chapters,  repectivch    headed  as  follows  -. — I.   Introductory. 

II.  Barley,  Malting,  and  Malt.      III.  Water  for  Brewing. 

IV.    Hops   and   Sugars.      V.    The    Brewing   Room.      VI. 

Chemistry  as  applied   to   Brewing.     VII.  The  Laboratory-. 

VIII.  Mashing,   Sparging,  and  Boiling.     IX.  Ferments  in 

General.      X.  Fermentation   with   Commercial    Yeast:    its 

Science   and   Practice.     XI.  Culture   from   a   Single    Cell. 

Wild    Yeasts.       XII.    Treatment    of    Beer.       XIII.    The 

Brewery  and  Plant. 

Tabellex  fee.  Gasaxalysex,  gasvolumetuiscfte  Ana- 
lysed, STICKSrOFFlIKSTIMMUNGES,  &C.  Voll  Prof.  Dr. 
G.  Lunge.  Friedrieh  Vieweg  und  Sohn,  Brunswick, 
Germany.  1S97.  Price  M.  2.  H.  Grevel  and  Co.,  33, 
King  Street.  (  event  Garden,  London. 

These  tables  are  five  in  number,  and  are  arranged  in  sheets, 
which  could  be  detached  from  the  book-cover  and  hung 
upon  the  walls  of  a  laboratory.  The  chief  tables,  I.  and  II., 
were  calculated  out  by  the  author  in  1879,  and  published 
in  Dingler's  Polyt.  J.  231,  5---  A  supplement  to  Table  II., 
embracing  the  pressures  from  680  to  70S  mm.,  was  given 
by  Lwoff  in  the  Zeits.  f.  angew.  Chem.  1893,  433  (see 
also  this  Journal,  1893,  10301. 

Table  I.  is  for  the  Reduction  of  the  Volume  of  Gas 
found,  to  zero  Centigrade;  whilst  Table  II.  is  for  the 
"  Reduction  of  the  Volumes  of  Gas  found  to  the  Normal 
Barometric  Pressure  of  760  mm." 

Table  III.  is  for  the  Tension  of  Aqueous  Vapour  at 
Temperatures  from  10°  to  2> 

Table  IV.  serves  specially  for  "  Xitrometric "  Analyses 
in  which  nitric  oxide  is  to  be  measured.  It  equally  serves 
in  the  interpretation  of  the  results  of  the  Schlosing- 
Grandeau  process. 

Table  V.  is  for  the  "  Conversion  of  the  c.c.  read  off  into 
Milligrms.  of  Substance,"  and  may  be  used  for  the  gaso- 
metric  determinations  involved  in  Dumas'  Method  of 
Nitrogen  Determination,  in  that  of  the  Nitrometer  and 
-iniilar  Apparatus  when  used  for  Determinations  of  Car- 
bonic Acid,  Active  Oxygen  (from  Permanganates),  Man- 
ganese Peroxide,  Chlorine  (from  Hypochlorites),  Nitrogen 
or  Ammonia  (according  to  the  Sodium  Bromide  Method, 
the  numbers  being  so  calculated  as  to  render  dispensable 
Dietrich's  Table). 

Chehisch-Tj  i  hhisi  iies  Repertories!.  Oebersichtricher 
Bericht  fiber  die  neuesten  Erfiudungen,  Fortschritte  und 
Verbesserungen  auf  dem  Gebiete  del  technischen  und 
industriellen  Chemie,  mit  Hinweis  auf  Maschinen,  Appa- 
rate  und  Literatur.  Herausgegeben  von  Dr.  Emu. 
Ja<  obsen.  35.  Jahrgang.  1896.  Erstes  Halbjahr. 
Zweite  Halfte.  11.  Gaertner'e  Verlagsbuchhandlung, 
Hermann  Heyfelder,  Sehiinebergerstrasse  26,  Berlin, 
S.W.  1897.  H.  Grevel  and  Co.,  33,  King  Street,  Co  vent 
Garden,  London. 

The  second  issue  for  the  first  half-year  of  1896  cf  Jacob- 
s' n's  Repertory  of  Chemical  Technology,  containing  reports 


of  the  progress  of  the  following  branches  of  chemical  in- 
dustry : — I.  Foods.  II.  Paper.  III.  Photography.  IV. 
By-Products,  Residues,  Manures,  Sanitation,  Disinfectants, 
&e.  V.  Soaps.  VI.  Explosives,  Matches,  &c.  VII. 
Preparation  and  Purification  of  Chemicals.  VIII.  Chemical 
Analysis.  IX.  Apparatus,  Machinery,  Electro-technologv, 
Thermo-technology,  Appendix,  and  New  Books. 


Theorie  cxd  Praxis  der  Axai.ytischex  Elektroltsb 
der  Metalle.  Von  Dr.  Bern-hard  Neumann.  W. 
Knapp,  Halle  a ,'S.  1897.  Price  M.  7  H.  Grevel  and 
Co..  33,  King  Street,  Covent  Garden,  Loudon. 

This  work  contains  preface,  table  of  contents,  subject- 
matter  filling  216  pages,  short  appendix,  and  alphabetical 
index.  The  text  is  illustrated  with  65  engravings,  and  is 
subdivided  into  three  Sections  : — I.  Theory  of  Electro- 
lysis. II.  The  Production,  Measurement,  and  Regu- 
lation of  Current;  and  III.  Carrying  out  the 
Electrolysis.  A.  General.  B.  Separation  of  Metals 
from  Solutions  of  Pure  Salts.  ( !.  Separation  of  Metals  ;  and 
D.  Technological  Examples. 

Elbktrochemiscfte  Uebungsaefgaben  fur  das  Piuk- 
tiktm,  sowiezlm  Sei.bsti  xterrh  iit.  Zusammeugestellt 
von  Dr.  Felix  Oettee.  W.  Knapp,  Halle  a/S.  1897. 
Price  M.  3.  H.  Grevel  and  Co.,  33,  King  Street,  Cjveut 
Garden,  London. 

8vo  volume  containing  preface,  table  of  contents,  and 
subject-matter  covering  53  pages,  illustrated  with  20 
engravings.      This   series   of  Exercises   in  Electrolysis  is 

classified  according    to   the   following    scheme  : General 

Instructions  as  to  the  necessary  arrangements,  apparatus, 
&c.  I.  Testing  the  Apparatus  for  Measurements.  II.  De- 
pendence of  the  Resistance  of  the  Bath  on  the  Factors : 
Current  Density;  Concentration  and  Temperature  of  the 
Solution;  Distance  of  Electrodes.  III.  Influence  of  Cur- 
rent Density  and  Concentration  on  the  Course  of  Electro- 
chemical Reactions.  IV.  Employment  of  Gas  Analysis  in 
carrying  out  Electrochemical  Reactions.  V.  Experiments 
with  Diaphragms.  VI.  Precipitations  of  Metals  with 
Soluble  and  Insoluble  Anodes.  VII.  Introduction  of 
Contributory  Reactions.  VIII.  Experiments  with  Glowing 
and  Fused  Electrolytes.  IX.  Experiments  with  Double- 
pole  Electrodes.     X.  Organic  Electrolyses. 

Tin:  Chemistry  of  Dairying.  An  Cutliue  of  the 
Chemical  and  Allied  Changes  which  take  place  in  Milk, 
and  in  the  Manufacture  of  Butter  and  Cheese  ;  and  the 
Rational  Feeding  of  Dairy  Stock.  By  H.  Snyder,  U.S., 
Professor  of  Agricultural  Chemistry,  University  of  Min- 
nesota, &c.  Chemical  Publishing  Co.,  Easton,  Phila- 
delphia.    1897.     Price  $1-50. 

Small  8vo  volume,  with  preface,  table  of  contents,  ami 
subject-matter  filling  137  pages.  Supplementary  tables 
with  Average  Composition  of  American  Feeding-Stuffs,  &c, 
and  appendix  with  Questions  for  use  in  the  Class-room,  and 
an  alphabetical  index.  The  pages'  are  illustrated  with  21 
woodcuts.  The  book,  as  the  author  says,  has  "been  pre- 
pared with  the  object  of  furnishing  useful  information  to  a 
class  of  young  men  who  intend  to  become  farmers  and 
dairymen,  rather  than  scientific  experts."  The  character  of 
this  information  will  appear  in  the  following  excerpt  of  the 
table  cf  contents:— I.  General  Composition  of  Milk.  II. 
Milk-testing.  III.  Milk  Fats.  IV.  Milk  Sugar  and  Lactic 
Acid.  V.  The  Lactometer  ami  the  Detection  of  Adulterated 
Milk.  VI.  The  Chemistry  of  Butter  making.  VII.  The 
Chemistry  of  Cheese-making.  VIII.  The  Ash,  and  Miscel- 
laneous Compounds  of  Milk.  IX.  Dairy  Salt  and  Com- 
mercial Problems  relating  to  Milk.  X.  The  Sanitary 
Condition  of  Cows'  Milk,  and  that  of  other  Domestic 
Animals.  XI.  Preserving  Milk.  XII.  Composition  of 
Skim-milk,  Buttermilk,  and  Whey.  XIII.  Other  Simple 
Methods  used  in  Milk-testing,  and  the  Adulteration  of 
Dairy  Products.  XIV.  The  Effects  of  Food  upon  the 
Quality  of  Dairy  Products.  XV.  Composition  of  Fodders 
and  the  Calculation  of  Rations. 
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TARIFF  CHANGES  AND  CUSTOMS 
REGULATIONS. 

(From  the  Hour,!  of  Trade  Journal.) 

I'm  Nil  . 

Tariff  Decision. 

Thorium  -alt-  are  to  pay  a  specific  duty  of  20  francs  per 
kilo.,  instead  of  the  previous  ad  valorem  rate. 

Tl   M-. 

Seduction  of  Export  Duty  on  Haifa  Grass. 

Mr.  Haggard  encloses  copj  of  a  deoree  published  in  the 
Journal  Officii  t  Tunisian  of  the  K>th  February  1897, 
reducing  the  export  t;i\  on  halfa  grass  from  1  fr.  27  cts.  to 
50  cts.  a  metric  quintal. 

Itali . 
Tariff  Decision. 

According  to  the  Go:  ik  of  9th  January  last, 

alcoholic  solutions  of  colours  are  assimilated  to  spirit 
varnishes,  and  should  be  classified  under  No.  Sl\  of  the 
Customs  tariff. 

[     Mill'    Si   Ml   - 

Tariff  Decisions. 

Carbonate  of  strontia  is  assessed  for  duty  at  25  percent. 
under  paragraph  60,  Act  of  1894. 

Lysidine,  a  medicinal  coal-tar  preparation,  is  dutiable  at 
25  per  cent,  under  paragraph 

Perfumed  smelling  salt-  are  dutiable  at  ->.">  per  cent,  as 
chemical  -alts. 

Queensland. 

/     ,  mptions  from  Duty. 

Under  an  Aet  recently  passed  by  the  Legislature  of 
Queensland,  the  following  article-  will  be  exempted  from 
duty  from  the  specified  dates  : — 


3"th  Septeml 


Slst  March  1897. 


Alkaline  earth. 

Artists"  colours. 

Alumina. 

□manufactured). 

Antifermontine. 

Asphalt. 

Ootton-aeed  oil. 

for  tanning. 

The    following   drags  and  che- 

oil in  bulk. 

micals  : 

Chalk. 

ide  ol  potassium. 

ders  ami  tubes  containing 

Sulphate  ol  soda, 

gas  and  ammonia 

Nitrate  of  soda 

Drugs   and    chemicals 

Caustic  90da. 

already  exem] 

of  baryl 

-\  es. 

Sulphate  of  iron. 

plating  materials, 
irer  leaf. 

v     pbate  of  magnesia. 

Sulphat.-  ol  potash. 

India-rubber  solution. 

im. 

. 

Fish  oil. 

.'■  Instruments  and  ma- 

Infusorial earth. 

ils. 

pe  metal. 

rapine  instruments  and 

Liquid  stain  for  leather. 

matt-rials. 

Ian  a    unground  . 

Paper. 

Phosphorised  pollard. 

Pottery  materials. 

S     ep  dip. 

Presorvitas. 

•  holm  tar. 

Siseoline  ami  hytra-s 

Tinfoil. 

Soap  colourings. 

Valonia  (unground). 

OFFICIAL    NOTICES. 
Carbide  of  Calcium. 

The  following  is  the  memorandum  which  has  been  issued 
b_\  Colonel  Sir  Vivian  Majendie,  Her  Majesty's  Inspector 
of  Explosives,  under  date  of  March  1  : — 

With  a  view  to  assisting  local  authorities  in  dealing  with 
applications  for  licences  to  keep  carbide  of  calcium,  the 
following  observations  as  to  the  character  and  prevention  of 
the  risks  attaching  to  such  keeping  have  beeu  drawn  up  : — 

1.  Carbide  of  calcium  is  a  solid  substance  which,  while 
not  itself  inflammable,  evolves,    when   brought  into  contact 


withmoistun  .  a  gas  (acetyleni  i  which  is  of  a  highly  inflam- 
mable i  naracter. 

•_'.  This  gas;  when  mixed  with  air,  or  when  under  even 
slight  compression,  becomes  powerfully  explosive. 

3.  Carbide  of  calcium,  unit  -  can  I  llj  tnanul  u  tured  from 
suitable  materials,  is  liable  to  contain  impurities  which, 
when  the  carbide  is  acted  on  by  water,  evolve  phosphoretti  d 
.n  Biliciuretted  hydrogen  gases  which,  when  evolve.)  in 
appreciable  quantities,  would  render  the  acetylene  produced 
liable  to  sj  ontaneous  ignition. 

■I.  In  addition  to  the  ri-ks  indicated  above,  aci  tylene  gas 
is  capable  of  forming  an  explosive  compound  nhen  brought 
into    ontact  with  copper. 

5.  The  character  of  the  apparatus  to  be  used  in  connection 
with  the  production  of  acetylene  gas  from  carbide  of  calcium 
is  intimately  e.  .inert,  .1  with  the  question  of  safety;  for 
example,  grave  ri-k  maj  arise  from  the  heat  developed  bj  a 
too  rapid  conversion  of  the  carbide  into  acetylene  gas;  or 
From  the  apparatus  permitting  escape  or  leakage 

which  is  being  formed,  or  not  allowing  a  free  passage  of  the 
gas  from  the  generator  into  the  holder,  and  bo  causing 
excess  ol  pressnre  in  the  generator  or  other  part  of  the 
apparatus. 

6.  Risk  might  also  arise  if  proper  provision  were  not 
made  for  dealing  with  the  residue  of  the  carbide  of  calcium 
which  has  been  used  for  making  acetylene  gas  (viz.,  lime), 
as  Mich  residue  might  contain  carbide  of  calcium  which  has 
escaped  decomposition. 

It  will  therefore  be  obvious  that  local  authorities,  in 
granting  1  carbide  of  calcium,  should  have  regard 

to  the  foregoing  risk",  and  with  that  view  should  make  pro- 
vision  :  — 

(.il   For     the     exclusive     use     of    hermetically    closed 
packages   for   the   keeping  and   conveying   of  carbid 
calcium.* 

(6.)  rhe  adequate  ventilation  of  the  place  where  the  car- 
bide of  calcium  is  present. 

(c.1  The  prohibition  of  any  powerful  compression  of  the 
gas  produced  in  the  apparatus  or  receptacle.-  employed. 

(a1.)  The  keeping  ami  use  of  pure  carbide  of  calcium  only, 
and  the  establishment  of  efficient  arrangement-  for  the 
sampling  and  testing  of  the  carbi. 

i .  .  i  The  exclusion  of  copper  from  all  vessels  or  apparatus 
used  with  or  for  carbide  of  calcium  and  the  gas  produced 
therefrom. 

(/'.)  The  use  only  of  an  apparatus  which  the  local 
authority  have  satisfied  themselves,  under  competent  advice, 
is  of  a  safe  and  suitable  character,  and  the  prohibition  of 
the  employment  for  the  manipulation  of  such  apparatus  of 
any  person  other  than  a  properly  instructed  and  capable 
operator. 

( ./.  i  The  safe  disposal  of  the  residue  and  the  prohibition 
of  its  introduction  into  sewers,  cesspools,  &c,  unless  mixed 
with  at  least  ten  times  its  bulk  of  water. 

It  will,  in  all  cases,  be  for  the  local  authority  very  care- 
fully to  determine  whether  the  premises  proposed  to  be 
licensed  are  themselves  suitable  for  the  purpose,  regard 
being  had  to  the  formidable  consequences  (from  fin  or 
explosion  )  which  might  result  from  the  careless  or  imperfect 
observance  of  any  of  the  imposed  conditions,  especially  in 
dwellings  or  in  places  or  premises  where  large  numbers  of 
person-  are  liable  to  assemble. 

A.  I.I  1LKNE. 

Chem.and  Druggist,  March  6.  374. 

The  Associated  lire  Offices  have  drawn  up  the  following 
regulations  in  regard  to  insurance  of  premises  in  which  the 
generation  or  storage  of  acetylene  is  carried  on  :  — 

(1.)  That  the  storage  of  calcium  carbide,  liquid  acetylene, 
and  (or)  acetylene  gas,  and  every  apparatus,  whether 
portable  or  otherwise,  for  the  generation  of  such  ga«.  must 
be  only  in  a  building  detached  at  least  10  ft.  at  the  nearest 
point  from  every  other  bttilding. 

*  The  Oth  section  of  the  Petroleum  Act  specifies,  amnne  the  con- 
ditions which  may  be  included  in  a  licence  underthat  Act^the  mode 
of  carrying  w  ithh'i  the  district  of  the  licensing  authority. 
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(8.)  Thai  suitable  valves  or  devices  for  controlling  the 

pressure  ol  the  gas  must  be  placed  inside  the  detached 
building,  and  a  cut-off  provided  between  such  'building  and 
the  building  supplied  with  the  gas. 

(,3.~)  That  in  addition  to  the  above,  the  piping  in  the 
bailding  in  which  the  gas  is  used  must  be  provided  with  a 
pipe-outlet  into  the  open  air,  controlled  by  a  safety  device 
so  arranged  as  to  let  the  gas  escape  outside  the  building 
whenever  the  pressure  of  the  gas  exceeds  4  oz.  to  the  square 
inch. 

It  should  be  understood  that  tire  insurance  offices  will  not 
admit  liability  for  explosion  of  acetylene  gas  occurring 
elsewhere  than  iu  any  building  which  is,  or  the  contents 
of  which  are,  the  subject  of  the  insurance  effected  under 
the  above  rules,  which,  however,  are  under  revision.  as 
they  have  been  found  to  be  practically  prohibitive  of  the  use 
of  acetylene. 

STATISTICS. 
German  Trade  Returns  foe  1896. 

Ch.  of  Coram.  J.,  Feb.,  39. 

The  trade  returns  issued  by  the  Imperial  Statistical  Office 
provide  the  following  statement  by  classes  of  the  values 
(.in  1,000'sof  .narks)  of  imports  and  exports  during  1895 
and  1896:— 


Imp 

n-ts. 

Exports. 

Classes  of  Goods. 

1806. 

1B96. 

1896. 

1895. 

7,440 

6,487 

10.805 

11.641 

Drugs,  dyestuffs,  Ac.   . . . 

243,810 

282,913 

818,414 

298,809 

16,987 

30,765 

822,785 

801,792 

Earths,    ores,     precious 

373,494 

233,341 

282^684 

152  888 

metals,  Ac. 

Glass  and  glassware 

10,706 

9,659 

43.3S1 

40.956 

170,290 

lsi;,378 

75,659 

81,825 

9,884 

6,612 

24,866 

27,29] 

Caoutchouc  and    gutta- 

42,903 

35,730 

30,460 

27.432 

percha  and  wares  of. 

Copper  and  copper  wares 

(19,517 

55,537 

84,548 

72,960 

Hardware,  cutlery .  &c.  . 

39>97 

36,117 

110.997 

73,500 

Leather     and      leather 

57,518 

54.80S 

151,316 

165.S07 

wares. 

102 

115 

658 

581 

1 1  1205 

136,518 

27,140 

20,394 

Paper  and  paste  goods  . . 

12.I120 

10,754 

101.172 

104,354 

B0.959 

76,321 

1,325 

1,151 

Soap  and  perfumery  .... 

1,850 

2,628 

12,450 

10,734 

Stone  and  stoneware  . . . 

31.915 

31,756 

25,577 

21,800 

117,150 

110,742 

157,395 

146,769 

Tar,   pitch,     resin,  and 

37,720 

33,353 

9,75  1 

8,812 

asphalt. 

0,141 

5,527 

43.130 

38.646 

973 
5,487 

1,235 

5,294 

1.31(1 
11.52S 

1.140 

Zinc  and  eincware 

25.03S 

18,038 

13,927 

5,273 

4.923 

Total  value  (1000  m.)   . 

4,573,448 

4.246,111 

1  3,631,629 

3,124,070 

Summary  of  the  Mineral  Production  of  Canada  in  1896. 


The  Mineral  Production  of  Canada. 

Eng.  and  Mining  J.,  March  6,  1897,  232. 

The  total  value  of  the   mineral    output  of   Canada   for 
1 1  years  past  has  been  reported  as  below  : — 

Dols. 

1886  12,000,000 

1887  12,500,000 

1888  13,500,000 

1889  14,500,000 

1890 18,000,000 

1891  20,500,000 

1192  19,500,000 

1893  19,2511,001) 

1894  20,9011,1 

22.0li0.iioo 

181 23,627,305 

In  the  tabic  below,  which  gives  the  production  in  1896, 
the  figures   show   the   quantity  or   value  of    the   product  I 
marketed.     Where  torn,  are  used,  they  are  short   tons    of 
2  000  lb. 


Product. 


Mstaxlic. 

Copper  (line,  in  ore.  Ac.) Lb. 

Gold 

Iron  ore Tons 

Lead  (1)110,  in  ore.  Ae.  I Lb. 

Xiekel  (line,  in  ore,  Ac.) Lb. 

Silver  (tine,  in  ore.  Ac.) Oz. 

Total  metallic 

Non-Metallic. 

Asbestos Tons 

Chromite „ 

Coal 

Coke  

Felspar „ 

Fireclay    „ 

Graphite „ 

Grindstones , . .        „ 

Gypsum „ 

Mauganese  ore 

Mica 

Mineral  pigments :  — 

Baryta. Tons 

Ochres „ 

Mineral  water Galls. 

Natural  gas  

Petroleum Bbls. 

Phosphate  (apatite)  Tons 

Pyrites Tons 

Salt , 

Soapstone „ 

Tripolite  , 

Structural  Materials  and  Clat 
I'koit.  rs. 

Bricks*  

Building  stone*     

Cement,  natural Bbls. 

Portland „ 

Flagstones 

Granite Tons 

Lime* ; 

Marble Tons 

Pottery 

Sands  and  gravels* Tons 

Sewer  pipe 

'  Slate 

Terra-cotta 

Tiles* 

Total  non-metallic 

Total  metallic 

Estimated  value  of  mineral  products  not 
returned. 

.  Total  value 


Quantity.  Value, 


9,385,556 

sV.-Jur, 

24,199,977 

3,500.901) 

3,205,343 


12,280 

2,362 

3,743,234 

49,817 
ISO 
667 

3,063 

205,203 

12 


145 

2.250 

700,372 


570 

33,715 
48,956 

410 

004 


69,705 
78.085 


18,717 
"  74 


Dols. 
1,021,1  is 
2,810,206 

184,313 

721,884 
1,150,000 

2.147.5S9 

8,039,640 


429,856 
25,982 

S.0I  16,305 

111.560 

1.30S 

1.427 

9,  ir.r, 

32310 

174,403 

900 

60, 1 

715 

10,925 

111,736 

276.301 

1,155,646 

3,990 

101,155 

169,677 

1.230 

9,900 


1. 600,000 
1,090,000 

09.5(H) 
141,005 

6.710 
1110.709 
650,000 
905 
103,905 
12o,(lll9 
153,875 
53.370 
110.855 
225.000 


15,087,665 

8,039,640 

! ,000 


23,027.30.1 


*  Partly  estimated. 

In  this  table  the  copper  includes  the  contents  of  ore  and 
matte,  and  is  valued  at  10-88  c.  per  lb.  Lead,  which 
includes  that  in  ores  and  bullion,  is  valued  at  2  "98  c. 
per  lb.  Xiekel,  all  of  it  in  ores  and  matte,  is  rated  at 
33  c.  per  lb.  Silver  is  taken  at  an  average  of  67  c.  per 
oz.  The  value  given  for  natural  gas  is  the  gross  return 
from  the  sales  of  the  gas.  In  arriving  at  the  quantity  of 
petroleum,  the  barrel  of  42  galls,  is  taken,  but  the  value  is 
computed  at  au  average  of  1  -59  dols.  per  barrel  of  35  galls. ; 
42  galls,  refined  oil  are  assumed  as  equal  to  100  galls,  crude 
oils. 

The  increases  shown,  in  comparison  with  1895,  are:  — 
Coal,  229,738  tons,  or  278,859  dols.;  copper,  596,394  lb.,  or 
71,919  dols.  ;  lead,  1,124,085  lb.,  increase  in  quantity,  but 
28,582  dols.  decrease  in  values;  silver,  1,429,660  oz.,  or 
988,956  dols.  ;  gold,  899,306  dols.  The  decreases  were:  — 
Iron  ore,  14,595  tons,  or  53,757  dols.  ;  nickel,  388,525  lb., 
205,904  dols. ;  natural  gas,  146,767  dols. 

The  gain  in  coal  is  altogether  due  to  Nova  Scotia,  which 
produced  296,153  net  tons  more  than  in  1895,  but  this 
increased  output  is  offset  in  a  large  measure  by  a  decrease 
of  104,629  tons  in  the  production  of  British  Columbia. 
Copper  shows  a  large  decrease  in  Ontario  and  a  small 
increase  is  Quebec,  while  British  Columbia's  contribution  is 
3,818,556  lb.,  which  amount  is  1,848,193  lb.  more  than  in 
1895.     In  gold  large  increases  are  to  be  credited  to  Nova 
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s.-oti.L  and  Ontario,  bat  British  Colombia  beads  the  lisl 
with  :in  increase  over  the  previous  yeat  of  197,679 

The  production  of  lead  ia  iltogether  that  of  British 
Columbia,  and  h :i<  increased  in  the  year  bj  ov< ■:•  1,100,000 
lb..  Inn  a  decrease  in  tin-  market  prioe  of  some  B  per 
lessens  the  total  vnlne'by  --  532  dols  Natural  gas  -hows 
.i  decrease  in  value  of  146,761  dob.,  or  about  :i  I  per  cent., 
which  would  seem  to  be  due  to  ■  heavy  falling  off  in  the 
production  of  the  Welland  gas  field.  ( 'n t.i ri>>'-  nickel  pro- 
duction is  reduced  during  the  year  by  nearly   100, lb., 

and  show-    i  decrease  in  the  value  of  over  200, <  dols. 

British  Columbia  -hows  an  output  of  silver  amounting  to 
3,183,843  oc,  valued  at   8,100,689  dole.,  an  inci 

of  l,489,660oi.  iu  quantity,  and  iu  value  of  nearly  a 
million  dollars. 


GEXERAL   Til  AVE  NOTES. 

S\n:  .M    Km r.i  i    Oils  in  Belgium. 
I'h.  of  Commerce  ./..  Feb.,  36. 

A  Royal  decree,  made  December  28,  will  come  into 
force  on  April  1,  regulating  the  sale  of  edible  oil-  in 
Belgium.    Thenceforward  the  reci  ptacles    in  which  edible 

-  ire  to  be  -old.  exposed  for  sale,  stored  or  transported 
for  -ale  or  delivery,  must  bear  an  inscription  c  imprising, 
immediately  after  the  word  "  oil,"  in  identical  character 
of  an  equal  -ize  to  those  used  for  that  word,  an  exact 
indication  of  the  raw  nun.  rial  or  raw  materials  from  which 
the  oil  ha-  been  obtained  (olive  oil,  poppy  oil,  earthnut  oil, 
sesame  oil,  cotton  oil,  olive  and  sesame  oil,  &C.).  The 
recei  '  -    al-o   bear  the  name  or  firm   a>  well  as  the 

address,  or  at  least  the  mark  of  the  manufacturer  or  seller; 
while  the  descriptive  particulars  of  the  oil  must  also  appear 
in  the  invoices,  carriers'  notes,  or  bills  of  lading.  The  sale 
or  exposure  for  sale  for  food  purposes  of  damage, 
or  adulterated  (cormmpues)  oils  is  prohibited,  a-  well  as 
sal<',  exposure  for  sale,  Storage  for  sale  or  for  delivery  in 
the  same  premises  or  in  premises  communicating  other  than 
by  the  public  thoroughfare  ;  the  carriage  simultaneously  in 
the  same  vehicle,  for  sale  or  delivery,  of  edible  condiments 
and, vegetable  oils  not  intended  for  food,  unless  the 
receptacles  of  the  latter  bear  a  label  such  as  "non-edible 
oil,"  indicating  in  distinct  characters  that  it  is  not  intended 
for  use  as  food.  The  Minister  of  Agriculture  and  Public 
Works  is  to  put  the  law  into  operation,  infractions  being 
punishable  by  penalties  provided  under  the  law  of  August  t, 
1890.  without  prejudice  to  the  penalties  established  by  the 
Penal  Code. 

Wimiow  <il\ss  of  Turkey. 

Ch.  of  Commerce  J.,  Feb.,  40. 

The  French  Chamber  of  Commerce  in  that  city  reports 
that  Constantinople  requires  annually  34,000  to  40,000  ea-es 
of  window  glass,  which  is  almost  exclusively  imported  from 
Belgium.  The  quality  of  this  gla->  is  as  bad  as  possible, 
greenish  and  defective,  and  is  only  preferred  on  account  of 
its  cheapness.  The  price  varies  from  15  to  25  francs  per 
case,  according  to  size.  There  are  only  a  few  small  glass 
factories  at  Constantinople. 

A  New  Tmi'KNTixE  District. 
Chem.  and  Druggist,  1897,  50,  337. 

The  pine  forests  of  Georgia  and  Carolina,  which  have 
hitherto  supplied  most  of  the  turpentine  of  commerce, 
becoming  worn  out,  the  industry  is  being  transferred  further 
south  towards  Florida. 

Seven  large  turpentine  "  farms  "  have  been  established 
within  the  past  two  months  iu  Alachua  Countv,  Florida, 
CT.S.A.— A.  S. 

Lead  Shipments  from  the   United  Siates. 

Eng.  and  Mining  J.,  Feb.  27,  1897,  205. 

Shipments  of  a  considerable  quantity  of  lead  have  recently 

been  made  from   the  Colorado   smelters   to  Europe   by  way 

of  Galveston,  Tex..  goiDg  to  that  port  by  rail  from  Pueblo. 


At   present   prii  i  probably 

more  profit  in  shipping  lead  in  this  way  than   in  marki 
it  in  the  East,  where  demand  is  at   present  light  and 

are  made  below  the  Europ.  i,-.      it  i-  .i 

however,  how   far  this   trade  can    be  carried   on   without 

causing  lowet  prices  on   the  other   side.     A  goo. I  deal  of 

Mexican  had,  refined  in  bond,  has  also  been  going  abroad, 

and  there   i-  a  limit  to  the  demand   there.     The  Spanish 

mines   were    very   active   last    year,  under  the  stimulus  of 

•  pric.-,  and  supplies  have  been  increased  until  (here 

ue  risk  that    they   may    exceed  the   demand;  although 

tic  all  over  Europe. 


Si  i  iiitR  Pboddctiod  in  Sicily. 
/'  g.  and  Mining  ./..  Ft  b.  --'7,  1897,  814. 

According  to  the  Rtusegna  Mineraria,  the  exportation 
•    Iphur  from  Sicily  in   lung  tons  (  1.-^  10  lb.  i  for    the  year 

745    tons,  as    i ipaxed    with  347,036  tons  in 

ins  in  1894.  Notwithstanding  the 
gain  la-t  year  of  19,109  tons  in  the  export-,  the  -tocks  on 
band  at  the  shipping  ports  show  an  increase  of  19,243  tons. 
Ih.  -e  Stocks  amounted  to  222,999  tons  on  December  .'Sl-t, 
1896,  as  compared  with  203,736  tons  at  the  close  of  1895 
and  198,513  ton- at  the  close  oi  1694.  As  the  consumption 
at  home  is  comparatively  nothing,  a  comparison  of  the 
exports  and  the  stocks  shows  thai  the  total  production  in 
1896  was  415,988  tons.  Of  the  exports  the  United  Si 
took  last  year  124,923  tons,  a  quantity  which  compares  with 
99,227  tons  in  1895  and  I"."., 773  tons  in  1894.  The  average 
price  at  shipping  port  showed  a  considerable  improvement: 
in  1894  it  was  56-50  lire  (10-85  dols.),  and  fell  to  52-10 
lire  i  10  dols.)  in  1895,  but  in  1896  the  effect  of  the  com- 
bination of  producers  was  shown,  and  the  average  rose  to 
68  lire  (1305  dols.1  per  ton. 

Exports  to  all  countries  from  Sicily  showed  an  increase 
in  1896,  with  the  exception  of  Great  Britain,  where  there 
was  a  falling  off  of  2,000  tons.  This  was  more  than  made 
up  by  an  increase  of  9,000  tons  in  the  shipments  to  Sweden, 
Norway,  and  Denmark. 

Russian  Petroleum  Extorts. 
Eng.  and  Mining  J.,  Feb.  27,  1897,  214. 

The  exports  of  oil  from  Russia  during  the  year  1896  are 
reported  as  follows: — Residuum  and  crude  oil,  199,300 
bbls. :  lubricating  oil.  726.200  bbls. :  distillate,  846,700  bbls.  ; 
illuminating  oils,  5,481,400  bbls. ;  making  a  total  of  7,253,600 
bbls.  Of  this  total,  Batuni  shipped  5,243,500  bbls.,  and 
Xovorossisk  the  remainder.  A  Belgian  company-  has  been 
organised  to  develop  the  Grosni  oil  field  on  a  more  extensive 
scale.  The  work  on  the  pipe  Hue  between  Baku  and  Mika- 
lovo,  or  half  the  distance  between  Baku  and  Batum.  will 
commence  as  soon  as  the  w  eather  opens.  Drilling  operations 
are  being  pushed  actively  at  Petrovsk. 


The  Export  of  Petroleum  from  the  United  States. 
Imp.  Inst.  J.,  March,  93. 

It  appears  from  recent  returns  that  the  petroleum  ex- 
ported from  the  United  States  during  the  year  1S96  was  the 
largest  in  the  history  of  that  important  commodity.  The 
shipments  of  the  crude  product  reached  a  total  of  117,921,276 
galls.,  which  shows  an  increase  of  1,967,145  galls,  over  the 
exports  during  1895.  Of  naphthas,  there  were  exported 
last  year  13.420,769  galls.,  being  an  increase  of  662,829 
galls.  The  shipments  of  illuminating  oil  amounted  to  the 
enormous  total  of  749,305,844  galls .,  showing  the  increase 
to  have  been  71,805,197  galls.  The  exports  of  lubricating 
oils  have  increased  by  3,859.578  galls.,  the  total  shipments 
having  amounted  to  50,629,143  galls.  There  was  a  sudden 
and  rapid  increase  by  364,140  galls,  iu  the  exports  of 
residuum,  which  amounted  for  the  year  to  507,990  galls. 
The  total  shipments  of  all  petroleum  products  reached  a 
total  of  931,785,022  galls.,  the  increase  over  1895  being 
■       -.892  galls. 
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PETHOLBI  M    IN    SlIM+TRA. 

Enj.  and  Mining  J.,  Feb.  20,  186. 

The  Royal  Netherlands  Petroleum  Company  lias  com- 
pleted a  well  at  Langkat,  Sumatra,  which  exceeds  any 
drilled  so  far  on  that  island.  Its  daily  production  is  4,800 
bbls.  None  of  the  older  wells  produced  at  any  time  more 
than  500  barrels.  If  the  production  of  the  new  well  keep 
up.  it  will  be  able  to  furnish  3,000,000  case*  of  refined  oil  a 
year. 

Tin:   PetrOLEI  m    Committee. 
Ckem.  ami  Druggist,  Feb.  27 .  1S97,  354. 

The  Government  have  reappointed  the  Select  Committee 
to  inquire  into  and  report  upon  tin-  sufficiency  of  the  law 
relating  to  the  keeping,  selling,  usii ig,  and  conveying  of 
petroleum  and  other  inflammable  liquids,  and  the  precautions 
to  be  adopted  for  the  prevention  of  accidents  with  petroleum 
lamps.  The  members  of  the  Committee  are  Sir  Thomas 
Sutherland.  Mr.  Jesse  Collings.  Mr.  Alexander  Cross,  Mr. 
Flannerv,  Sir  Edward  Hill,  Mr.  Wootton-Isaacson,  Mr. 
Kenyon,  Mr.  McKillop.  Mr.  Mundella,  Mr.  Pollock,  Mr. 
Harold  Reckitt,  Mr.  Compton  Bickett,  Sir  Benjamin  Stone, 
Mr.  Tully,  and  Mr.  Ure. 

Gkrmax  Patents  in  1S96. 

Chem.  and  Druggist,  Feb.  27,  1897,  336. 

The  returns  of  the  Imperial  German  Patent  Office  for 
1896  show  that  the  applications  in  the  year  amounted  to 
16,486,  an  increase  of  1,423  on  the  previous  year.  The 
number  of  patents  granted,  however,  was  smaller — viz., 
5,410  against  5,720  in  the  year  before.  The  great  severity 
with  which  applications  for  patents  are  scrutinised  by  the 
German  Patent  Office  is  shown  by  the  fact  that  only  one- 
third  of  the  applications  are  successful.  Eighty  applications 
were  made  last  year  for  patents  relating  to  alkali  and  the 
wholesale  preparation  of  chemicals  generally,  and  51  of 
these  were  granted.  The  applications  for  patents  for 
hygienic  inventions  numbered  3,317,  of  which  135  were 
granted  :  and  those  for  chemical  processes  and  apparatus 
generally  478,  of  which  198  were  successful. 

German  Chemical  Trade. 
Chem.  and  Druggist,  March  13,  1897,  416. 
The  German  trade  returns  for  1896  show  that  although 
the  cross  weight  of  chemicals  and  other  articles  for  u~e  in 
chemistry  and  pharmacy  imported  from  abroad  exceeds 
considerably  the  weight  of  similar  articles  exported  from 
Germany,  the  opposite  is  the  case  with  regard  to  the  value 
of  the  foods.  This  is  apparent  from  the  following  figures 
relating  to  the  imports  and  exports  of  drugs,  pharmaceutical 
goods,  and  dyestuffs  :  — 


Tons. 

Value. 

Tons.            Value. 

M. 

243,810, 

318,41  fcflOO 

1,001,905 

niii'.fisa 

M. 

232.913,001) 
239,809,000 

The  imports  show  an  increase  of  1  ■  9  per  cent,  in  weight 
and  4-6  per  cent,  in  value;  the  exports  an  increase  of  5-3 
per  cent,  in  weight  and  6-5  per  cent,  in  value. 

The  Proposed  New  United  States  Tariff. 

The  Times  has  printed  a  synopsis  of  the  new  Tariff  Bill 
as  published  in  the  Philadelphia  Press,  from  which  the 
following  details  relating  to  chemicals  and  pharmaceutical 
"oods  may  be  taken  as  substantially  correct,  alihough  they 
arc  not  official.  The  comparisons  are  with  the  existing 
Wilson  tariff  :  — 

Acids. — Acetic,  3  c.  per  lb.  (-It)  per  cent,  ad  vol.  >  ; 
boracic,   3  c.  (3  c  )  ;  chromic,   lactic,  4  c.    (.4  c.)  ;  citric, 


8  c.  (-25  per  cent,  ad  val.)  ;  salicylic,  10  e. ;  sulphuric,  or 
oil  of  vitriol,  not  specifically  provided  for,  A  c.  ;  tannic, 
50  e.  per  lb.  (60  c);  gallic,  10  c.  ;  tartaric,  7  c.  (20  per 
cent,  ad  vol.')  :  all  other  acids  not  specifically  provided  for, 
25  pier  cent,  ad  vol. 

All  alcoholic  perfumery,  45  c.  per  lb.  and  45  per  cent. 
ad  vol.  (against  2  dols.  per  gallon  and  50  per  cent,  ad  vol."). 

Alkalis  and  all  chemical  compounds  and  salts  not 
specially  provided  for,  25  per  cent,  ad  val. 

Alumina,  alum,  alum  cake,  patent  alum,  sulphate  of 
alumina,  and  aluminous  cake,  and  alum  in  crystals  or 
ground,  |  c.  per  lb.  (against  TVhs  of  1  e.  per  lb.). 

Ammonia,  carbonate  of,  1|  c.  per  lb.  (20  per  cent,  an* 
vol.')  ;  muriate  of,  ;  c.  per  lb.  (10  per  cent.-)  ;  sulphate  of, 
i  c.  per  lb.  (20  per  cent.)  ;  argols  or  crude  tartar,  1|  c. 
per  lb. ;  tartars  and  lees  crystals  or  partly  refined  argols, 
4  c.  per  lb. ;  cream  of  tartar,  6  c.  per  lb. 

Borax,  crude,  or  borate  of  soda,  or  borate  of  lime,  2  c. 
per  lb.  (against  2  c.  for  borate  of  soda  and  li  c.  for  borate 
of  lime)  ;  refined  borax,  3  c.  (2  c). 

Camphor,  refined,  4  c.  per  lb.  (10  per  cent.).  Chloro- 
form, 20  c.  per  lb.  (25  c.  per  lb.). 

Collodions,  rolled  or  in  sheets,  50  c.  per  lb. ;  if  unfinished 
or  partly  finished  articles,  including  celluloid  articles,  75  c. 
per  lb.  and  45  per  cent.  (45  per  cent,  ad  val.~). 

Ethers,  sulphuric  and  spirits,  nitrous  ether,  25  c.  per  lb. ; 
fruit  ethers,  oils  or  essences,  2  dols.  per  lb. ;  other  ethers, 
1  dol.,  provided  no  article  pays  less  rate  than  25  per  cent. 
ad  val. 

Iodine,  resublimed,  20  c.  per  lb. 

Malt  extract,  fluid,  in  casks,  25  c.  per  gallon  (15  c.)  j  in 
bottles  or  jugs,  40  c.  per  gallon  (3De.)  ;  solid  or  condensed, 
40  per  cent,  ad  val.  (30  per  cent,  ad  hi/.). 

Potash,  bichromate  and  chromate,  3  e.  per  lb.  (25  per 
cent.)  ;  caustic,  1  c.  ;  chlorate,  3  c. ;  prussiate  of,  red,  8  e. ; 
cyanide  of,  6  c. ;  prussiate  of,  yellow,  4  c.  (25  per  cent.). 

Quicksilver,  10  c.  per  lb.  (7  c.  per  lb.). 

Soda  bicarbonate,  J  c.  per  lb.  (^  c.)  ;  bichromate  and 
chromate,  2  c.  (25  per  cent.)  ;  crystal  carbonate,  A  c.  ; 
caustic,  i  c. ;  nitrate,  2  c.  and  2i  c. ;  crystals,  not  con- 
centrated", and  soda  ash,  ^  c.  (against  i  e.  for  crystals)  ; 
sulphate  of  soda,  1  dol.  25  c.  per  ton. 

Sulphur,  refined,  8  dols.  per  ton  (20  per  cent.). 

Bay  rum  or  bay  water,  whether  distilled  or  compounded 
or  first  proof,  auJ  in  proportion  for  any  greater  strength 
than  first  proof,  1  dol.  50  c.  per  gallon  (against  1  dol.  per 
gallon). 

Waters  (aerated  and  mineral). — Ginger-ale,  ginger-beer, 
lemonade,  soda-water,  Sec,  in  bottles  containing  each  not 
more  than  three-fourths  of  a  pint,  18  e.  a  dozen;  in  §  to 
1|  pint  bottles,  28  c.  per  dozen ;  but  no  separate  or 
additional  duly  shall  he  assessed  on  the  bottles  (against 
giuger-beer  or  ginger-ale,  20  per  cent,  ad  vol."). 

All  mineral  waters,  all  imitations  of  natural  mineral 
waters,  and  all  artific'al  mineral  waters  not  specially 
provided  for,  in  bottles  up  to  1  pint,  30  c.  per  dozen 
bottles ;  if  containing  more  than  1  pint  and  not  more  than 
1  quart,  40  c.  a  dozen  bottles,  but  no  separate  duty  shall 
be  assessed  upon  bottles  (against  20  per  cent,  ad  val.). 


Methylated  spirit  in  India. 
Chem.  and  Druggist,  March  20,  459. 

The  quantity  of  spirit  methylated  in  Bengal  last  year 
shows  a  considerable  increase.  In  1894-95  it  was  54,282 
gallons  ;  in  1895-96,  59,854  gallons.  Methylated  spirits 
are,  of  course,  professedly  imported  or  prepared  for  use  in 
arts  and  manufactures  and  iu  chemistry,  and  in  this  idea 
the  duty  thereon  is  fixed  at  a  low  rate  of  5  per  cent,  ad 
valorem.  It  has  lately  been  shown,  however,  that  spirit 
methylated  with  wood-naphtha  can  be  manipulated  into  a 
drinkable  spirit,  and  the  Bengal  administration  have  there- 
fore taken  under  consideration  a  scheme  for  denaturing  the 
spirit  in  a  more  effective  way.  The  medium  with  which 
the  spirit  is  to  be  rendered  "  completely  and  permanently 
unfit  for  human  consumption  "  is  "  caoutchoucine,"  with 
which  it  is  to  he  mixed. 
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BOARD  OF  TRADE  RETURNS. 
Sum  LBI    ..i     1  M    •  ii;  C8. 


Month  endina;2Sth  February. 


1896. 


1897. 


u          

Chemicals  and  drestufls 

L 

■-■l7.-2*7 

777,085 
2,7* 

£ 

■  ;7:'..I7  1 
711,481 

■dials  for  non-textile  in- 
dustries. 

Total  value  of  all  imports 

35,476,736 

87.iW.lGl 

Summary  of  Exports. 


Articles. 

Month  ending  28th  February. 

1S96. 

1897. 

ilher  than  machinery) 

£ 

39,978 
717.387 
80,221 

£ 

2,64 

2,114,668 

19,7"- 

17364,682 

Imports  of  Metals  for  Month  ending 
28th  February. 


Articles. 


Quantities. 


1896. 


1897. 


Cooper  :— 
Ore Tons 

■  Ins 

Unwrought 

Iron  :— 

Ore 

Bolt.  bar.  Ac 

unwronght.. 
I,  pig  and  sheet 

Pyrites 

Quicksilver Lb. 

Sliver  ore Value  £ 

Tin Cwt. 

Zinc Tons 

Other  articles  ...  Value  £ 

Total  value  of  metals 


Values. 


1896. 


1897. 


£ 

£ 

7,166 

2.271 

■ 

6.192 

9,143 

1.377 

1319 

>i-.M 

2,618 

■ 

• 

149,148 

25.2  (3 

687 

6,150 

39,417 

16,874 

13,001 

174,132 

150374 

18319 

86590 

81,785 

1,652.223 

1,257,023 

157,694 

115359 

.. 

107342 

• 

•         ! 

34.284 

- 

■ 

200,150 

1330336 

Imports  or  Ciif.mihi,-  and  Dyestuffs  foe  Month 
ending  28th  February. 


Quantities. 

Values. 

Articles. 

1896. 

1897. 

1896. 

1897. 

£ 

£ 

■ 

13.775 

4.945 

Bark  (tanners'.  Ac.)     . 

16390 

•316 

5,660 

Brimstone , 

82,740 

40,392 

13,486 

10,088 

118,834 

9*318 

77 
3,235 

119 
1363 

65,082 

26,654 

Cutch  and  gaiubier  Tons 
Dves  :— 

25,090 

21387 

Anilin  and  other      , 

38,421 

41.764 

Indipo Cwt 

21358 

17349 

182,506 

S07.IH9 

Nitrate  of  potash  . 

29310 

29,706 

2.-..41't 

22,648 

Valonia Tons 

:..l  19 

2>03 

36.72'." 

Other  articles. ..  Value  £ 

•• 

161376 

106,725 

Total  value  of  chemicals 

917,247 

673.471 

Imports  of  0iL8  fob  Month  ending  28tb  Febbuabt. 


Articles. 


Qtiau' 


1896.  1897 


Cocoa-nut Cwt. 

nine Tuns 

Palm  i ■»!. 

Petroleum (rail, 

S-eil 

Train.  Ac 

Turpentine Cwt. 

Other  articles  ..  \ 

Total  value  of  oils... 


27.439 

3,161 

1352 

2, .'.Is 

3,198 

927 

■J."  1 

.. 

•• 

£ 

31.  ::,c. 

l"7.7"t 

373331 

16/196 
10310 


1897. 


£ 
24,116 

66313 

68,911 

77.US1 


777,086        711.1M 


IMPORTS    of    Haw    Material    for    Non-Tkxtilb 
[NDTJSTBTJKS    FOB    MoNTII    ENDING    28TB    FEBRUARY. 


Articles. 


Quantities. 


lv...;. 


1897. 


Values. 


Bark.  Peruvian  . .    Cwt. 

Bristles 

Caoutchouc Cwt. 

Gum  :— 

Arabic 

Lac.  4c 

Gutta-percha 

Hides,  raw : — 

Drv 

Wet , 

Ivory , 

Manure:— 

Gunno Tons 

Bones  

Nitrate  of  soda 

Phosphate  of  lime       „ 

Paratfin Cwt. 

Linen  rags Tons 

Esparto 

Pulp  of  wood 

Rosm Cwt 

Tallow  and  stearin      „ 
Tar Barrels 

Won,;  :— 

il  iwn Loads 

Sawn 

Staves 

Mahogany Tons 

Other  articles. . .  .Value  £ 

Total  value  . . 


£ 

£ 

2.798 

1,117 

2.316 

387302 

12.779 

10311 

141362 

608,496 

7351 

1,407 

14,115 

10370 

12388 

13392 

59.470 

27.H7" 

27,940 

67,419 

70,679 

."7.77s 

• 

S7-J 

077 

39301 

2,204 

726 

14,990 

3,413 

7,936 

32.697 

13388 

19,447 

9,561 

153.049 

79.263 

23. 131 

26,0 17 

38,652 

41,141 

68374 

36359 

61336 

16304 

18,925 

26,249 

19,001 

110,937 

BS.8S0 

25.32.'. 

24,629 

121331 

122.6IH 

291.729 

28.663 

72340 

174,160 

7.  12  , 

79,196 

1,253 

1  678 

270 

113,641 

123,972 

204,022 

237,300 

61,073 

76,451 

150,711 

213362 

6.123 

."..907 

40,634 

30.339 

6,441 

33,1 4  < 

•• 

" 

793,156 

s  ;  1.67s 

•• 

" 

2,740,12S 

2,796361 

Besides  the  above,  drues  to  the  value  of  72,1301.  were  imported,  as 
against  68,797*.  in  February  1896. 

Exports  of  Metals  (other  than  Machinery)  foe 
Month  ending  2Sth  February. 


Quantities. 

Values. 

Articles. 

1S96. 

1897. 

1896. 

1897. 

£ 

£ 

11.030 

8,508 

41,360 

33,660 

Copper : — 

Unwrought ....       „ 

117363 

Wrought 

38,116 

17,14.3 

100.645 

Mi  led"  metal 

31,033 

15,044 

66342 

37,006 

156,149 

1 18376 

104.672 

103.9S8 

Iron  and  steel . . .    Tons 

237.346 

261,930 

1,728389 

1381,791 

2,876 

37,370 

' 

Plated  wares  . . .  Value  £ 

.. 

18367 

25.577 

Teleeraph  wires  . 

- 

.. 

109.S40 

43,710 

Tin  Cwt. 

11.325 

7,179 

36,152 

83384 

Zinc 

18310 

8,941 

11.73S 

7,402 

Other  articles  ..  \ame£ 

- 

60,885 

64351 

3389372 

2„542,2S2 
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BZPOKTE    OP    Kh'.'GS    AND    ClIEMIcVLS    FOX    MONTH 
ENDING   28lH    FbBBUABT. 


Articles. 


Quantities. 


1896. 


Alkali Cwt         340.031 

Bleielunir  materials    ..  93,755 

.  manures    Tons         36,516 

Medicines Value  £ 

Other  articles...       „ 

Total  value 


1897. 


7S,4il 
3*207 


Values. 


1S96. 


£ 
90,066 
83.12.'> 
194,467 
85.144 
18! 


is?;. 


£ 
- 

25,721 
178,938 


717,387 


745,880 


Exports  of  Miscellaneous  Articles  for  Month 
ending  2Stii  February. 


Articles. 

Quantities. 

Values, 

1S06.           1897. 

1S96.          1S97. 

Military  stores..  Value  £ 

553,300 

27,612 

150,120 

7. 171' 
56,260 
17,844 

9,807 

4.442 

7*556 

4.173 
55,967 

696,600 
2,1  ISJJOO 

b£is> 

£               £ 
12.211           16.951 
188,660           7\.';4 
35,330 

92J81         91,078 
45.391           46,533 

Products  of  coal  Value  £ 
Earthenware  ...        „ 

Glass:— 
Plate Sq.Ft. 

11S,7o3 
7.U34 
53,015 
1&899 

13.S99 

4,549 
2,818,400 

-".71- 

5*297 

174,211         116,062 

139,534         123,947 

10,669           13,207 

8,205            6.881 
16,514           16312 

Other  kinds.... 
Leather : — 
Unwroueht  . . . ._     ,, 

Floorcloth   Sq.  Yds. 

Painters'  materials  Val.  £ 

26,534           24.3S1 
13,404           10,600 

99,662         111,622 
29,524           27,815 
85,074           7S.137 
92,616 

135*37         119,576 

116,771 

23,836          15.135 
56,185          58,935 

o  660.231      3.  414.666 

ittontf)Ip  patent  Itev 

•  The  dates  given  are  the  dates  of  the  Official  Journals  in 
■which  acceptances  of  the  Complete  Specifications  are  advertised. 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— PLAN'T,  APPARATUS,  and  MACHINERY. 
Application's. 

3999.  F.  Eveleigh  and  P.  H.  Mellor.  Improved  fuel 
economiser  or  apparatus  for  heating  the  feed  water  of 
boilers  by  means  of  the  waste  products  of  combustion. 
Feb.  15.  " 

B.Howell.  Improvements  in  valves  more  especially 
adaptcd  for  use  in  self-discharging  saturators  used  in  the 
manufacture  of  sulphate  of  ammonia  from  gas  liquor  or 
ammoniacal  liquor.     Feb.  15. 

4221.  A.  W.  T.  Hulssner  and  P.  Riihrig.  Improvements 
in  clearing  or  clarifying  and  filtering  apparatus.  Complete 
Specification.     Feb.  16. 

4219.  J.  Bryson.     See  (lass  HI. 

4348.  C.  Bourdon.  Improvements  in  condensers.  Filed 
Feb.  17.  Date  applied  for  July  18,  1896,  being  date  of 
application  in  France. 

4612.  D.  A.  Blair.  Improvements  in  and  relating  to 
"  Coffey's  "  di-tilling  apparatus  and  the  like.     Feb.  20. 


4690.  J.  R.  Wright.  An  improvement  in  means  or 
apparatus  for  earbonating  liquids.     Feb.  22. 

1744  R.  Moodie.  Improvements  in  apparatus  for 
washing  or  leaching  granular  or  powdered  substances  and 
separating  the  same  from  the  liquids  used.     F"eb.  22. 

4762.  R.  Matchett.  Improved  apparatus  for  reducing  the 
pressure  of  liquids  and  gases.  Complete  Specification. 
Feb.  22. 

5045.  F.  Berdal  and  V.  Ducoulombier.  Apparatus  for 
preventing  the  scaling  or  incrustation  of  boilers.     Feb.  25. 

5066.  (>.  Herrmann.  New  or  improved  process  and 
apparatus  for  heating,  concentrating,  evaporating,  and 
drying  gaseous  liquid  and  solid  substance-.     Feb.  25. 

5588.  W.  1..  Wise. — From  F.  J.  Briscbar.  Improved 
closing-device  for  bottles  and  the  like  designed  to  contain 
gas  or  other  fluid  under  high  pressure.     March  2. 

5589.  W.  L.  Wise. — From  F.  J.  Brischar.  Improved 
closing-device  for  bottles  and  the  like  designed  to  contain 
gas  or  other  fluid  under  high  pressure.     March  2. 

Maignen's  "  Filtre-Rapide  "  and  "  Anti-Calcaire  " 
Co.,  Ltd.,  and  A.  A.  Ellis.  Improvements  in  apparatus  for 
the  treatment  of  water  or  other  liquids  with  powdered 
materials.     March  4. 

6083.  M.  Crawford.  Improvement-  in  apparatus  for 
charging  liquids  with  ga<.     March  S. 

6086.  J.  Kent  and  W.  Lingley.  Improvements  iu 
minimum  thermometers.     March  8. 

6087.  J.  Kent  and  W.  "Liuglev.  An  improved  electric 
circuit-closing  thermometer.     March  8. 

6157.  L.  Maiche.  Improvements  in  apparatus  for  beating 
and  cooling  fluids  by  fluids.     March  9. 

6415.  T.  Bennett.  An  improved  milk-testing  apparatus. 
Marcli  1 1 . 

6423.  H.  McV.  Miller.  Improvements  in  stills  or  con- 
densers.    March  11. 

6550.  L.  Baseqne.  Centrifugal  galactometeraDd  analysing 
process  connected  therewith.     March  12. 

Complete  Specifications  Accepted.* 
1896. 

4725.  TV.  I..  Wis-. — From  Solvayet  Cie.  Apparatus  for 
filtering,  washing,  and  drying,  suitable  for  the  treatment  of 
bicarbonate  of  soda.     March  3. 

5849.  F.  H.  Tyacke  and  C.  E.  Gittins 
and  purifying  apparatus.     March  10. 

6931.  F.  Jurschina,  Z.  Sehnitzer,  and  F.  Herseh.  An 
improved  filtering  material,  and  process  of  making  same. 
March  1". 

15,374.  J.  Fogson.     Surface  condensers.     March  3. 

1897. 

746.  C.  Gautier  and  X.  Wehrie.  Carburetting  apparatus. 
March  3. 

?.',:;.  T.  B.  Lightfoot. —  I' torn  The  Gesellschaft  fur 
Linde's  Eismaschinen.  Safety  and  regulating  appliance  for 
apparatus  for  compressing  vapours  of  ammonia  and  other 
volatile  liquids.     March  3. 

1138.  H.  H.  Lake.- From  D.  H.  Burrell  and  E.J.  Burrell. 
Centrifugal  liquid  separators.     Feb.  24. 

II.— FUEL,  GAS,  and  LIGHT. 
Applications. 

4125.  J.  R.  Wigham.  Improvements  in  apparatus  for 
the  production  of  artificial  light  applicable  for  lighthouse 
and  ordinary  illumination.     Feb.  16. 

4209.  51.  Horwitz.  Improvements  in  the  manufacture 
of  incandescent  bodies  for  incandescent  lighting.     Feb.  16. 

4282.  E.  L.  Carr.  A  new  or  improved  portable  acety- 
lene gas  generator.     Feb.  17. 

4H"2.  C.  E.  M.lville,  J.  Home,  and  H.  Roantree.  An 
improved  method  of  obtaiuing  oxygen  gas  from  atmospheric 
air.     Feb.  17. 


Water  softening 
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4421.  E.  Gossart  mid   II.  <  bevallier.     Improvements  in 
or  relating  to  means  for  producing  and  burning  acetj 
Piled  Feb.  is.      Date  applied  foi  Sept  10,  1896,  being  date 
of  application  in  France. 

I4S6.  .1.  II.  W.  Stringfellow.  Improvements  relating  to 
the  manufacture  of  luminous  and  non-luminous  ^a-. 
Feb.  18. 

i  r.'s.  K.  Stattler  and  A.  Strcjz.  An  improved  process 
foi  producing  gas  for  burning  and  lighting  purposes. 
Feb.  18. 

ii--     i.    R    Fowler,     Improvements   in  and  connected 
with    apparatus    for    the  manufacture   of    acetylem 
Feb.  19. 

\Y.   P.  Thompson.— From    The   Continenl 
Qlnhlicht  Aetien  Qesellschafl  Meteor  vormals  ECroll  Berger 
ami   Co.     Improvements   in   or  relating  to    inci 
burners.    Feb.  30. 

1618.  A.  T.  Fletcher  and  J. S. Marsland.  Improvements 
conueeted  with  inclined  gas  retorts.     Feb.  20. 

1784.  K.  Barillot  and  C.   C.  Leclaire.     Improvements  in 
elating  to  the  storage  of  acetylene  gas.     Feb.  22. 

♦761,  P.  A.  M.  Lacroix.  An  improved  automatic  appa- 
ratus for  producing  acetylene  gas.     1    b.  22, 

477.'i.  II.  II.  Lake — From  r.Oeiure  and  A.  Desmazures. 
An  improved  burner  applicable  more  especially  foi  incan- 
descent ga-  lighting.     Feb.  82. 

4781.  A.  .1.  Boult. — From  K.  Melin.  Improvements  in 
or  relating  to  the  production  of  acetylene  gas.     I    V  22. 

4790.  F.  H.  Smith.      Ln  acetylen    gas  lamp.     Feb.  28. 

4791.  C.  \\ .  Kemp.  Improvements  in  or  relating  to 
incandescent  gas  lighting.    Feb,  28. 

1826,  1!.  Cremer.    Bottle  for  compressed  gases.    I 

4S7n.  K.  .1.  Frost  ami  11.  Middleditch.  Improvements  in 
devices  for  automatically  regulating  the  quality  of  gas. 
Complete  Specification.     Feb.  23. 

1987.  G.  A.  B.  Ronsset  and  A.  Colder.  Improvements 
in  apparatus  for  the  production  of  "acetylene."     Feb.  24. 

5044.  F.  Missire  and  M.  I..  Mis-ire.  Improvements  in 
burner-  for  incandescent  lighting.     Feb.  25. 

5051.  \.  W".  lloldi.ii  and  F.W.Brown.  Improvements 
in  acetj 

.">1 19.  A.  Roedel.  Process  and  apparatus  for  removing 
graphite  crusts  from  the  interior  of  gas  retorts.  Complete 
Specification.     Feb.  2.">. 

also.  5.  J.  Farnsworth.  Improvement  in  apparatus  for 
condensing  smoke  and  producing  liquor  carboline.  Feb.  25. 

5182.    F.  A.  E.  Samnelson.      Improvement-    in     tb 
strui-tion  of  coke  o\en-.     Feb.  26. 

C.  n.  v.  Franco.      Improvements    in    means  for 
■  ratine,  holding,  and  burning  acetylene  gas.     Complete 
ification.     Filed  Feb.  26.      Date  applied  for  July  27. 
being  date  of  application  in  Spain. 

5250.  T.  H.  Gittins  and  A.  Forshaw.  Improvements  in 
the  manufacture  of  fuel.     Feb.  26. 

5297.  11.  Emmett.  Improvements  in  incandescent  ga:> 
and  other  burners.     F 

5445.  G.  Baldwin  and  C,  Crastin.  Improvements  in  the 
apparatus  for  the  manufacture  of  acetylene  ga-.     March  1. 

5669.  J.  Kohlndorfer.  A  process  for  producing  a  solid 
or  consistent  fuel  containing  petroleum.  Complete  Specifi- 
cation.    March  3. 

5756.  H.  R.  Bean    and    11.  Ringwood,       An    imj 
combined   automatic      generator,   condenser,     and     holder 
for  acetylene    aud    other    gases.      Complete     Specification. 
March  4. 

5786.  II.  Hansen.  Process  for  the  solidification  of  re- 
fined petroleum  and  mineral  oils  for  heating  and  lighting 
purposes.     March  4. 

5817.  Count  de  Hamel  de  Manin.  Improvements  in 
the  manufacture  of  incandescence  bodies  for  illuminating 
.purposes.      March  4. 

5913.  H.  E.  Alexandre.  An  improved  apparatus  for  the 
manufacture  of  acetylene  gas.  Complete  Specification. 
March  .'>. 


6016.  \  Mongers,  II.  Burwitz,  and  A.  Franke  Im- 
prove  ni  in  the  treatment  of  incandescent  b  i    gas 

lighting.     March  6. 

.1.  w.  Roberts  and  E.  C.  '1  hi  edam.     The 

gunpowder,  gun-cotton,  or  any  explosive    OBI  >rm-, 

whether  of  ■  chemical  or  mechanical  mixture,  in   stationary 

and  portable  engines,  as  a  tiveforci       Via    ' 

6078.  A.  J.  ISoult. — From  F.  Janssens.  Improvements 
in  or  relating  to  apparatus  for  the  production  of  acetylene 

\V.  i  limie  and  A.  Watson,  inn      Improven 
gas  producers.      March  9. 

6159.  J.  Moell.r.     Improvements  in  oil  lamp-  for  incan- 
e  lighting.      March  9. 

6271.  A.  Guasco.     An  impi  for  producing 

gas,     March  10. 
12.  A.  Stowell.     Incandes  enl  lamp.     March  10. 
6404.  P.  Muschamp  and  S.  Burridge.      Improvements  in 
manufacture  of  coke,  and  in  apparatus  and  appliances  con- 
nect i.     March  1 1. 

w.  R,  r.i--.    An  improved  apparatus  foi  generating 
and  storing  acetylene  gas.     March  12. 

R.  F.  Fame.     Improved  appa  al  ie   for  producing 
i  i-.     Man  h  12. 

W.   W.  strode  and  G.  II.  White.     Improvements 
in  or  relating  to  the  manufactui  March  18. 

6659.  W.  W.  Strode  and  G.  II.  While.  Improvements 
in  or  relating  to  illuminating  apparatus.     March  13. 

6673.  J.  Hamilton.     An  improved  mantle  for  incandi  - 
gas  lamp-.     March  13. 

Complete  Specifications  Accept) 

1896. 

4980.  W.   Wheatley  and  G.  Eros.     Apparatus  for  the 

production  of  carburetted  water-gas.     March  10. 

5291.  A.  Kitson.  Apparatus  for  the  manufacture  of  gas, 
partly  applicable  to  other  purposes.     March  10, 

58l:i.  T.  Holliday.  Apparatus  for  use  in  the  production 
and  application  of  acetylene  gas.     March  3. 

154.  W.Parlby.  Apparatus  for  quenching  or  cooling 
coke  produced  in  the  manufacture  of  coal-gas.     Feb.  24. 

6380    Sh  E.  Green,  Bart.     Fueleconomisers.     March  17. 

6408.  A.  Sweetser.  Apparatus  for  the  manufacture  of 
oxygen  gas.     March  10. 

6719.  R.  Reitmeyer. — From  A.  Cerckel.  Apparatus 
for  lighting  and  heating  bv  means  of  acetylene  gas 
Feb.  24. 

739.  J.  '  -  Bayley.  Apparatus  for  generating  and 
storing  acetylene  ga-,  especially  suitable  for  use  in  portable 
installations.     March  3. 

72S6.  C.  Billington,  jnn.  An  improved  method  of  and 
means  for  removing  "  scurf"  or  "  retort  carbon  "  from  <ms 
retort-.     March  3. 

7559.  W.  Hampsou.  Apparatus  for  separating  mixed 
gases  by  refrigeration,  especially  applicable  to  the  separation 
of  oxygen  from  air.     March  10. 

9681.  H.  L.  P.  Hoot.  Street  lighting  by  glow  lamps. 
Feb.  17. 

12,662.  A.  Tobler.  Apparatus  for  the  automatic  genera- 
tion and  distribution  of  acetylene  gas.     M»rch  3. 

17,644.  R.  Goodwin.  A  gas  plant  ami  system  to  make 
and  produce  acetylene  gas,  or  acetylene  and  carbonic  acid 
gas  combined.     March  24. 

23,591.  G.  Trouve.  Apparatus  for  producing  and  storing 
acetylene  gas.     March  17. 

26,516.  G.  Tresenreuter.  Method  and  apparatus  for 
producing  gas  from  liquid  combustible  materials.     Feb.  24. 

29,613.  A.  Rommoser  and  A.  von  Hake.  Incandescent 
lights.     March  3. 

29,966.  J.  Y.  Johnson. — From  The  Electric  Rectifying 
and  Refining  Co.  Apparatus  for  producing  ozone. 
March  3. 


276 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.     [March  si,  1897. 


1897. 

139.  V.  Trendel  and  .1.  Mucke.  Process  and  apparatus 
for  producing  acetvlene  gas.     March  10. 

328.  J.  Zimnierruann.  Processes  aud  apparatus  for 
forming  and  burning  acetylene  aud  similar  gases.     Feb.  24. 

1653.  G.  de  K.  de  Sales.  Process  for  I  he  agglomeration 
of  carbides.     March  17. 


I II.- 


-DESTRUCTIVE  DISTILLATION,  TAB 
PRODUCTS,  Etc. 


Applications. 

4249.  J.  Bryson.  Improvements  iu  or  relating  to  retorts 
for  the  distillation  of  shale  and  other  bituminous  substances, 
or  for  the  calcining  of  ironstone,  lime,  and  other  substances. 
Complete  .Specification.     Feb.  17. 

5698.  A.  Basch  and  H.  Graepel.  An  improved  process 
for  carbonising,  charring,  or  coking  combustible  substances. 
Complete  Specification.     March  3. 

IV.— COLOURING  MATTERS  and  DYES. 
Applications. 

4086.  O.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Briining.  Manufacture  of  paranitraniline  red 
having  very  bluish  tints  fast  to  washing  and  light.     Feb.  15. 

4369.  W.  H.  Clans,  A.  Ree,  and  L.  Marchlewski.  Pro- 
duction of  new  polvazo  dyes.     Feb.  18. 

4446.  B.  E.  R.  Newlands  and  J.  A.  R.  Newlands.  Im- 
provements in  the  preparation  of  a  colouring  matter  for 
aud  its  application  in  the  manufacture  of  sugar.     Feb.  18. 

4657.  J.  Turner  and  Co.,  Ltd  ,  and  P.  Schidrowitz  and 
O.  Rosenheim.  Manufacture  of  new  products  from  piperi- 
dine.     Feb.  20. 

4703.  W.  <;.  Heyes.  —  From  The  Chemical  Works, 
Sandoz.  The  manufacture  or  production  of  substantive 
disazo  colouring  matters.     Feb.  22. 

5119.  O.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Briining.  A  method  for  dyeing  half-wool 
with  basic  azo  dyestuffs  in  an  acid  bath.     Feb.  25. 

5259.  O.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius,  aad  Briining.  A  process  for  dyeing  fast  tannin 
antimony  lakes  of  polyazo  dyestuffs  and  basic  safranine 
azo  dyestuffs  on  the  vegetable  fibre.     Feb.  26. 

5351.  A.  G.  Green,  A.  R.  Wahl,  aud  The  Clayton  Aniline 
Co.,  Ltd.  The  manufacture  of  derivatives  of  diphenylethane 
and  of  diphenylethylene.      Feb.  27. 

5535.  H.  R.  Vidal.  New  earboxylated  products  derived 
from  amido  or  phenolic  compounds  and  amides  and  pheuo- 
lics  of  triphenylmethaue.     March  2. 

5689.  H.  R.  Vidal.  Improvements  in  the  manufacture 
of  colouring  matters.     March  3. 

5690.  II.  R.  Vidal.  Improvements  in  the  manufacture  of 
colouring  matters.     March  3. 

5691.  H.  R.  Vidal.  Improvements  iu  the  preparation 
of  paradioxythiazine  and  paramidoxythiazine.    March  3. 

5697.  H.  R  Vidal.  Improvements  in  the  preparation  cf 
paramidophenol  and  the  like.     March  3. 

5924.  I.  Levinstein  and  Levinstein,  Ltd.  Production  of 
new  sulphouic  acids  which  may  be  used  in  the  manufacture 
of  colouring  matters.      March  6. 

6581.  W.  Majert.  Method  of  producing  and  purifying 
orthotoluol- sulpho -chloride.  Complete  Specification. 
March  12. 

6694.  H.  15.  Vidal.  Improvements  in  manufacture  of 
colouring  matters.  March  13.  Date  applied  for  March 
10,  1897,  being  date  of  application  in  France. 

Complete  Specifications  Accepted. 

1896. 
7538.  H.  E.  Newton. — From  The  Farbenfabrike/i  vormals 
F.  Bayer    and  Co.      The    manufacture   or    production    of 
anthracene   compounds    and    of   dyestuffs    derived    there- 
from.    March  3. 


7  7<  >'-> .  O.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius,  aud  Briining.  Manufacture  of  new  derivatives  of 
amido- 1,  alphyl-2,  alkyl-5  pyrazolones.     Feb.  24. 

7766.  J.  Y.  Johnson. — From  The  Badische  Anilin  and 
Soda  Fabrik.  The  manufacture  and  production  of  new 
colouring  matter  from  diuitronaphthalene.     March  17. 

8582.  H.  H.  Lake. — From  Lepetit.  Gansser,  and  Co. 
Manufacture  of  dyestuffs  and  tanning  extracts.     March  17. 

8857.  CD.  Abel.  — From  The  Actien  Gesellschaft  fur 
Anilin  Fabrication.  Manufacture  of  colouring  matters  of 
the  rosinduline  series.     March  17. 

15,294.  W.  E.  Heys.  — From  The  Chemische  Fabrik 
vormals  Sandoz.  The  manufacture  or  production  of  poly- 
azo colouring  matters      March  3. 

16,039.  J.  J.  M.  Ville.  New  red  colouring  matters— 
rodazines — of  the  triphenylmethaue  group,  aud  method  of 
producing  the  same.     March  17. 


V.— TEXTILES,  COTTON,  WOOL,  SILK,  Etc. 

Applications. 

4165.  It.  J.  Eke.  Improved  machinery  for  the  treatment 
of  textile  vegetable  fibres.     Feb.  16. 

5350.  M.  Beck.  Improvements  in  connection  with  appa- 
ratus for  finishing,  stretching,  mordanting,  and  drying 
textile  fabrics.     Feb.  27. 

5414.  O.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Briining.  Improved  method  of  mercerising 
vegetable  textures  and  yarns.     March  ] . 

6038.  J.  Morton.  Improvements  in  the  manufacture  of 
figured  fabrics.     March  8. 


Complete  Specifications  Accepted. 

1896. 

877.  J.  J.  Mann.  Manufacture  of  impermeable  fabrics. 
Feb.  24. 

6519.  J.  Ingleby  and  E.  Ostlere.  Manufacture  of  lino- 
leum, cork  carpets,  and  the  like  fabrics,  and  apparatus 
therefor.     March  17. 


VI.— DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  and  BLEACHING. 

Applications. 

4540.  A.  Sokoloff.  Improved  process  for  dyeing  by 
means  of  electricity  and  the  X-rays.  Complete  Specification. 
Feb.  19. 

4953.  A.  Schmidt.  Dyeing  apparatus  for  carded  wool. 
Feb.  23. 

5122.  S.  Pitt. — From  L.  Cassella  and  Co.  Producing 
fast  dyeings  upon  the  fibre  by  means  of  direct  -  dyeing 
colouring  matters.     Feb.  25. 

5573.  H.  E.  Newton. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.    New  process  for  dyeing  cotton.    March  2. 

6112.  W.  E.  Kay  and  The  Thornliebank  Co.,  Ltd.  Im- 
provements relating  to  the  fixation  of  pigments  or  metallic 
powders  in  printing  on  textile  fabrics  or  similar  surfaces. 
March  9. 

6498.  J.  Waugh. — From  The  Neue  Augsburger  Kattun- 
fabrik.  Improvements  in  the  method  of  washing  and 
boiling  off,  and  in  the  preparation  of  fabrics  to  be  dyed  or 
printed.     March  12. 

Complete  Specifications  Accepted. 

1896. 

8491.  B.  Thies  Process  of  and  apparatus  for  bleaching, 
dyeing,  washing,  &c,  spun  fibres  aud  stuffs  of  every  kind. 
March  10. 

22,823.  J.  Kent.  Bleaching  cotton  and  other  vegetable 
textile  materials.     March  3. 
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vii._ ACIDS,  ALKALIS,  urn  SALTS. 

April.   ill.  in-. 

1179.    V    .'     I'.. nit      from   S,   Ganeliu   and   .1 
Improvements  in  the  method   of  making  chloride  of  lead. 
Complete  Specification.     Fob.  16. 

in.,    \.  Dyson,  and  The   United   Alkali 
Ltd.     Improvements    in   the    manufacture   of  caustic 
soda  or  caustic  p.>i;i-li  from  carbonate  of  soda  oi 
of  potash.     Feb.  16. 

1675.  1''    Bosoa.     Improvements  in   the  manufacture  of 
calcium  carbide.     Feb.  80 
4721.   II.  Walker.     Improvements  in  the  method  of  and 

is  for  manufacturing  calcium  carbide.     Feb.  32. 
1717.   A.  Knop.     Manufacture  of  nitrites.     Feb.  22. 
5488.  K.    X.   Lennox.     Process  for   the   separation  and 
purification  of  nitrate  of  ammonia,     March  ■>. 

5564  T.  Jennings.  An  improved  process  for  the  pro- 
duction of  magnesium  hydrate.     March  2. 

6082.  M.  Crawford.  Improvements  in  the  production 
of  carbonic  acid  ami  in  apparatus  to  be  employed  therein. 
March  S. 

664s.  T.  Keeoe.  Improvements  in  furnaces  for  the 
manufacture  of  calcium  carbide  or  the  like.     March  13. 

Complete  Specifications  Accepted. 
1896. 

4489.  G,  Craig.  Improvements  in  obtaining  alkaline 
.-alts,  and  apparatus  therefor.     March  :'.. 

4M5.  W.  L.  Wise-  From  Solvay  et  Cic.     See  Class  J. 

7464.  A.  MacNah.      Treatment  of  bay  salt.     March  10. 

"796.  W.  Shedlock.  Apparatus  for  obtaining  salt  from 
brine  an.!  for  similar  purposes.      March  17. 

15,489.  F.   II.  Haviland,  A.  Holoway,  J.  B.  Collier,  and    ! 
W.  II.  Murch.     Method  and  apparatus  for  the  production 
of  calcium  carbide.     Feb.  24. 

199.     H.    B.    Lake.— From   C.    Pieper.       Process    of 
treating  subs  iitaining  nitrogen  for  the  manufacture 

of  ammonia.      March  10. 


VLU.— GLASS,  POTTERY,  and  ENAMELS. 
Applications. 

II.  I..  Harris.     An   improvement  in  the  manufac- 
ture of  plate  glass  au.l  apparatus  for  that  purpose.   Feb.  15. 

4141.    T.    W.    Horn.       Improvements    in   window 
Complete  Specification.      Feb.  16. 

4304.  F.  Mas.pielier  Improvements  in  the  manufacture 
of  glass  face  plates.      Feb.  17. 

4527.  C.  Paulas  and  H.  Heirn.  Improvements  in  the 
manufacture  of  ceramic  ware  and  in  machinery  or  apparatus 
for  the  same.     Compl       B  ation.     Feb.  1'.'. 

4539.  C.I  .  Schirm  and  O.  Leasing.  Improved  process 
for  producing  ceramic  masses.  Complete  Specification. 
Feh.  19. 

1885.  T.  Detal-Thiran.  Improvements  in  and  relating 
to  the  manufacture  of  mosaic  tiles.     Feb.  23. 

6101.  H.  lleekert.  Improvements  in  glass  hollow-ware. 
Compl.  •    -  ition.     March  8. 

6184.  E.  Walsh,  jun.  Improvements  in  plate-glass 
annealing  kilns.     Complete  Specification.     March  9. 

6347.  A.  II.  Moore  and  .1.  W.  Mocre.  Equable  firing 
kilus.     March  11. 


Complete  Specification  Accepted. 

1896. 

4093.  G.  H.  Grsndy  and  G.  A.  Liogard.  Method  or 
means  or'  decorating  tiles,  plates,  and  other  articles  of 
ceramic  ware.     Feb.  24. 


IX.— BUILDING  MATERIALS,  CLAVs,  MORI  Wis, 
and  CEMENTS. 

Applications. 

4048  W.  s.  Robinson  and  8.  M.  Brookfield.  Improve- 
ments in  e.ruent  and  concrete.  Complete  9  lion. 
Feb.  15. 

5290.  T.   Park,  r.— From   G.   W.   l'arker.     An  improved 
mean-  of  crystallising gypsnm  for  commercial  use.    Feb.  27. 
W.  s.  Wilkinson,     improvements   i'i    the   manu- 
facture of  paving  blocks,  tiles,  and  the   like.     Complete 
Specification.     March  1. 

1  .1.   11  urness.      Improvements   in 
concrete  paving  and  the  like.     March  11. 

6459.  W  C  Beid  ant!  F.  Crosland.  improvements  in 
lime  or  cement  kilns.      March  11. 

6525.  G.  Christie.     Improvements  in  the  method  i 
means  for  making  artificial  stone.     March  12. 

Complete  Specifications  Accepted. 

1896. 

7.  A.  Hannemann  and  G.  Boisly.     Pr.    ess  of  manu- 
facture of  artificial  asphalt.     Feb.  24. 

7567.  \V.  C.  Lawton.  Process  of  manufacturing  orna- 
mental strip-  of  soft  clay.     March  17. 

18,990.  A.  J.  Boult.— From  Tortorici  at  Fro- 

and  apparatus  for  the  treatment  of  articles  of  cement, 
plaster,  chalk,  and  the  like.     March  17. 

19,047.  A.  I..  C.  Nodon  and  I..  A.  Bretonnean.  Process 
and  means  for  drying  or  senilising  wood.     March  10. 


X.— METALLURGY,  MINING,  Etc. 
Applications. 

4130.  W.  B.  Johnson. — From  The  Pennsylvania  Salt 
Manufacturing  I  !o.  Improvements  in  apparatus  for  easting 
metals.     Complete  Specification.     Feb.  16. 

1202.  A.  F.  M.  V.  Baron.  Manufacture  of  an  alloy  of 
copper  and  iron.     Com  -       ification.     Feb.  16. 

1218.  E.  Dode.  Process  of  separating  metals  from  ores. 
Feb.  16. 

4309.     S.     Xeffg.-n.       Process    of    treating    granular    or 
pulverulent  iron  ores  and  slag,  or  other  residues  containing 
iron,   to   facilitate   the  extraction  of  the   same. 
Specification.     Feb.  17. 

435S.  A.  Phillips.     A  plunger  for  the  purifying  or  mixing 
of  molten  metals  or  other  bodies  liquid  at  high  tempeia" 
Feh.  18. 

4377.  T.  Twynam.  Improvements  iu  the  manufacture  of 
iron  and  steel.      Feh.  IS. 

4655.  W.  H.  Hvatt.  Improvements  in  the  extraction  of 
gold.      Feb.  21 1. 

4-57.    W.   A.   Koneman   and   W.   If.  Hartley.     Impr 
meats  in  or  relating  to   the   treatment   of  ores.     Complete 
Specification.      Feb.  23. 

5011.  P.  Dronier.  Improvements  in  apparatus  for  the 
manufacture  of  magne-ium.     Feb.  24. 

5340.  The  Lu-mi-uum  Manufacturing  Co.,  Ltd..  and 
J.  G.  Accles.  Improvements  in  and  connected  with  the 
casting  of  metals  such  as  aluminium  and  aliovs  of  the  same. 
Feb.  2:. 

5670.  II.  H.  Thwaite  and  H.  V.  Holden.  An  improve- 
ment in  the  manufacture  of  armour  plates.     March  3. 

5732.  T.   Mill  ward.     An   improved  plant  for  planishing, 
flattening,  blueing,  and  tempering   iron    and  steel,    -•. 
plates,  and  the  like.     March  4. 

5796.  T.  Korovine,  X.  Klatschko,  and  J.  Berthenson. 
Improvements  in  treating  iron  and  steel.     March  4. 

5880.  W.  Sawyer.  Improvements  in  the  manufacture  of 
alloys  of  metal  capable  of  receiving  and  retaining  a  high 
polish.     March  5. 

11 


•- 


THE  JOURNAL   OF   THE   SOCIETY   OF   CHEMICAL   INDUSTRY.     [March  SI,  1897. 


5926.  .1.  ar  Mova.  Improvements  in  the  manufacture  of 
steel.  Filed  March  6.  Pate  applied  for  Aug.  10,  1896, 
being  date  of  application  in  France.  Complete  Specifi- 
cation. 

60.il.  J.  E.  Preston.  Improved  method  and  apparatus 
for  treating  refractory  ores  containing  gold,  silver,  nickel, 
&c.     March  8. 

6151.  F.  A.  Gooch.  Improvements  in  processes  for 
reducing  aluminium.     Complete  Specification.     March  9. 

64S9.  J.  Davies  and  A.  Sanders.  Improvements  in  fluid 
furnaces  for  heating  or  smelting  or  refining  metals. 
March  12. 

Complete  Specifications  Accepted. 
1896. 

4165.  E.  L.  Oppermann.  A  new  or  improved  process 
for  amalgamating  and  extracting  gold  or  other  suitable 
metals  from  dry  crushed  ore.     March  3. 

4899.  J.  C.  Bull.     Improvements  in  alloys.     March  3. 

6033.  W.  Pearson  and  J.  A.  Bott.  Manufacture  of 
aluminium  alloys.     March  3. 

7TS3.  W.  P.  Thompson.— From  E.  Wohlwill.  Process 
for  obtaining  chemically  pure  gold  from  fine  gold  and  alloys 
rich  in  gold.     March  3. 

8595.  T.  Smith.  Improvements  in  or  connected  with 
readily  fusible  metal  or  alloy  and  the  manufacture  of  articles 
therefrom,  or  from  other  metals  or  alloys.     March  3. 

12,106.  E.  Govett.  An  improved  process  for  treating 
refractory  ores.     March  3. 

14,330 A.  A.  G.  Brown.     Manufacture  of  rods  and   tubes 

mainlv  from  aluminium  and  aluminium  alloys.     March  17. 

19.  H.  Imray. — From  La  Com.  Anonyme  des  Forges 

de   Chatillon   et   Commentry.     Method    of    pouring   steel 

ingots.     Feb.  24. 

1897. 

94.  J.  D.  Grey  and  T.  Gwynne.  Treatment  of  sheet  iron 
and  steel  in  the  manufacture  of  polished  sheets.     March  17. 

XI.— ELECTKO-CHEMISTKY  and  ELECTRO- 
MET  ALLUEGY. 

Applications. 

4046.  E.  Zappert. — From  T.  Bergmann.  Improvements 
in  electric  batteries.     Feb.  15. 

4353.  J.  B.  Scammell.  Improvements  in  electrical  storage 
batteries  or  accumulators.     Feb.  18. 

4375.  W.  Itowbotham.  Improvements  in  and  relating 
to  accumulators  or  storage  batteries.     Feb.  18. 

4  12  i.  J.  L.  Dobell.  Improvements  in  or  counected  with 
electric  batteries.     Feb.  18. 

4434.  A.  B.  Pescatore.  Improvements  in  or  relating  to 
secondary  batteries.     Feb.  18. 

4442.  J.  L.  Dobell.  Improvements  in  or  connected  with 
electric  batteries.     Feb.  18. 

4916.  E.  Heyl.     Improvements   in  electric   accumulators. 
23. 

W.  S.  Scjuire.     Improvements   in  the   construction 
of  secondary  batteries.     Feb.  25. 

5166.  D.Ncale.  Improvements  in  primary  and  secondary 
electric  batteries.     Feb.  26. 

S.  1'.  Walker.     Improvements  in  primary  galvanic 
batteries.     March  1. 

M.  M.  Bair.     Improvements   in  electric    batteries. 
Marcli  3. 

D.  G.   FitzGerald.     Improvements   in  and  in   the 
manufacture  of  elements  lor  secondary  batteries.     March  4. 
5826.  A.    Schanschieff.     Improvements    in     the    active 
material  of  seeo  ries.     March  5. 

.!.   Hargreaves.     Improved   means   applicable   for 
ihe  i  lectl  dts.     March  9. 


Complete  Specifications  Accepted. 
1896. 

1905.  II.  Maxim.  Improvements  in  furnace  blasts,  and 
in  process  and  in  means  or  apparatus  for  electro-thermally 
treating  materials,  for  the  reduction  of  metals,  production 
of  carbides,  acetylene,  cyanogen,  cyanides,  nitrides,  and 
the  fixation  of  nitrogen.     March  10. 

5263.  H.  A.  V.  Worth.  Improved  process  for  the  electro- 
plating or  metallisation  of  wood.     March  10. 

5584.  A.  Cohen.  Treatment  of  carbon  in  electro-chemical 
or  electrolytic  processes,  and  apparatus  therefor.     March  17. 

7255.  H.H.  Lake.—  From  J.  Jnlieu.  Secondary  batteries. 
March  10. 

8410.  .1.  ( '.  Graham.  Electro-deposition  of  metals,  par- 
ticularly applicable  to  the  deposition  on  wires.     March  10. 

10,095.  P.  Schmidt.     Electric  batteries.     March  3. 

13,690.  A.  Le  Koyer,  A.  E.  Bonna,  and  P.  van  Berchem. 
Electrolytic  apparatus.     March  3. 

20,035.   D.  Mathieu.     Electrical  batteries.     March  17. 

23,868.  L.  Honig.     Insulating  compound.     March  3. 

1897. 

251.  G.  W.  Harris  and  E.  J.  Holland.  Secondary 
batteries,  and  process  of  forming  same.     March  10. 

1535.  A.  James.  Electric  precipitation  of  gold  and 
silver  from  their  cyanide  solutions.     March  10. 

1657.  G.  A.  Webb  and  W.  A.  Thorns.  Electro-deposition 
of  metals  and  alloys.     March  17. 

XII.— FATS,  OILS,  and  SOAP. 
Applications. 

4830.  F.  L.  Bartelt.  Improved  washing  and  cleansing 
compound.     Feb.  23. 

5256.  H.  H.  Lake. — From  F.  W.  Klever.  A  method  of 
dissolving  iodine  in  mineral  oils.     Feb.  26. 

5750.  K.  E.  Green.  Improvements  in  the  production  of 
glycerin.     March  4. 

5820.  A.  F.  Dunn  and  A.  Waithman.  Manufacture  of 
an  antiseptic  soap  powder.     March  4. 

5889.  E.  G.  Scott.  Improvements  connected  with  the 
concentration  or  distillation  of  glycerin.     March  5. 

6564.  P.  Cullen.  The  manufacture  of  an  improved 
cleansing  composition.     March  12. 

Complete  Specifications  Accepted. 
1896. 

5791.  P.  B.  de  F.  d'Humy.  Production  of  lubricants. 
March  17. 

5792.  P.  B.  de  F.  d'Humy.  Manufacture  of  soap. 
March  17. 

7269.  The  Fish  Utilisation  Syndicate,  Ltd.,  and  J.  C.  W. 
Stanley.  Liberation  or  recovery  of  oils  and  the  like. 
March  17. 

1897. 

123.  G.  Rezek.  An  improved  washing  material,  and 
process  for  making  the  same.     March  10. 

1208.  W.  P.  Thompson. — From  J.  Van  de  Bucken  and 
>.  i  iattfeld.     Soap  for  carpets.     March  17. 

XIII.— PAINTS,  PIGMENTS,    VARNISHES, 
RESINS,  INDIA-RUBBER,  Etc. 

Applications. 

•1947.  W.  Peel.  A  new  paint  or  composition  for  ships' 
bottoms  and  submerged  works.     Feb.  24. 

5121.  J.  G.  Ingram.  Improvements  in  the  manufacture 
of  parti-coloured  india-rubber.     Feb.  25. 

5289.  C.  II.  Lindsey.  The  manufacture  of  a  pigment 
from  aniline  waste  products.      Feb.  26. 
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r,57 7.  \V.  W.  Horsburgh  and  T.  Macintosh.  A  nen  or 
improved  composition  of  iudia  rubber  or  the  like  with 
other  material.     March  8, 

19.  W.  Negus.  -From  J.   B.  Gnalco.     Improvements 
in  the  manufacture  of  cine  whiteoi  oxide  of  zinc.    March  5. 
l;.    Day,     Improvements   in    india-rubber   for 
pneumatic  tyres  and  other  purposes.     March  9. 

6334,  T.  C.  Sanderson.  Improvements  in  and  relating  to 
th<-  manufacture  of  white  lead.     March  10. 

Complete.  Specifications  Accepted. 
1896. 
\\\  .1.  Clapp  and  F.  S.  Dauncey.     Manufacture  of 
india    rubber,    and    machinery    and    apparatus    therefor. 
61iir.li  8. 

7785.  J.  Sanders,  A  new  or  improved  composition 
applicable  for  covering  or  protecting  ships'  bottoms  ami 
other  structures.     March  3. 

1897. 

88,950.  F.  Beindnrff.  A  process  f,,r  making  colours  for 
water-colour  painting.     March  17. 

XI v._ TANNING,  LEATHER,  GLUE,  and  SIZE. 

Applications. 

1439.  ('.  II.  <  >.  Collins  and  J.  Hoar.  Improvements 
relating  to  the  manufacture  of  artificial  leather.     Feb.  18. 

5768  A.  J.  Boult. — From  (J.  I..  Lippold.  An  improved 
substitute  for  leather  or  like  materi  ,1  and  the  method  of 
manufacturing  the  same.    Complete  Specification.   March  I. 

,".217.  1'.  (i.  Sanford.  Improvements  in  the  treatment  of 
tanning  liquids  for  clarifying,  bleaching,  or  decolorising 
them.      March  9. 

Complete  Specifications  Accepted. 

1896. 
II.  H.  Lake.     From   Lepetit,  Dollfus,  and  Gansser 
and  Co.      Set   I  lass  IV. 

14,893.  <i.  W,  Adler.  An  improved  process  of  and 
compound  for  tanning  hide?  and  skins.     March  3. 

1897. 
8746.    A.   ,T.   Boult. — From  C.    M.   Higgins.      Improve- 
ments in  or  relating  to  adhesive  compounds.      March  17. 


XV.— AGRICULTURE  and  MANURES,  Etc. 
Applications 
t.")i-j.  C.  Tejero.     Process  and  apparatus  for  ihe  fabrica- 
tion of  dissolved  leather,  its  enrichment  and  transformation 
into  an  azotised  product  for  manure.     Feb.  19. 

5974.  II.  I.  Newton. —  From  A.  Caron.  New  process 
for  increasing  the  growth  of  cereals  and  their  yield  bv 
means  of  bacti  ria.  and  a  method  for  developing  and  con- 
serving' the  latter  on  a  large  scale.     March  2. 

Complete  Specification  Accepted. 
1896. 
10,109.    <  >.   G.    Blumlen.       New    or   improved    artificial 
manure  or  fertiliser,  and   process    for  manufacturing   the 
same.     March  17. 

XVI.— SUGARS,  STARCHES,  GUMS,  Etc 

Applications. 
4440.     a  E.  R.  Newlands  and  J.  A.  R.  Newlands.      See 

(lass  IX  . 

4467.  E.  R.  Savigny.  A  new  or  improved  sweetening 
substance  and  a  process  for  its  manufacture.     Feb.  19. 

I  .    D.    Smythe.      Improvements  in  apparatus  for 
reclaiming  crystallised  sj  rups.     Feb.  26. 


XVII.— BREWING,  WINKS,  SPIRITS,  Kro. 

Applications. 

4089.  L.  Maiehe.  An  improved  process  foi  the  purifi- 
cation of  spirit.     Feb.  15. 

1441.  A.  J.  Boult.—  From  K.  E.  N.  Fryklind.  Improve- 
ments in  the  treatment  ol  spirituous  liquors  and  the  pro- 
ducts obtained  tiler, -from.      Feb.  18. 

4612.   n.  A.  Blair.     See  (  lass  I. 

4903.  E.    Guillaume.      Improvements    in   distilling   and 
rectifying  processes  and  in   apparatus  therefor.     Complete 
ation.     1  eb.  23. 

4926.  C.   Ameye.     A   machine  for  aerating  wine,  1 
and  other  fermented  and  unfermented  liquids.     Complete 
Specification.     Feb  88. 

5582.  I..  Prochazka  and  K.  Erischauer.  Improvements 
in  the  process  of  and  apparatus  for  mashing  and  brewing. 
Complete  Specification.     March  2. 

59">:(.  .1.  ft.  Swift.     The  l.t,r  pi,  -en  rr.      March  6. 

6082.  M.  Crawford.     Set  I  lass  VII. 

6083.  XI.  Crawford.      Set   I  lass  1. 

6278.  F.  Billing  and  \V .  ]■'..  Partridge.  Improvements  in 
apparatus  and  process  for  extracting  the  properties  from 
bops  and  other  such  like  purposes.      March  10. 

6843.  K.  (i.  Major-Lucas.  Improved  apparatus  for 
separating  beer  from  yeast.      March  10. 

6463.  F.  W.  11.  llempel.  Process  for  producing 
luminous  spirit.     Complete  Specification.     March  11. 

6605.  D.  B.  Bentley.  Improvements  in  the  method  of 
and  means  employed  for  maturing  wines  and  spirits. 
March  13. 

Complete  Specifications  Accepted. 
1896. 

i;l47.  F.  B.  I'ike.  Method  of  treating  brewers'  and 
distillers'  grains.      March  1". 

1897. 
1162.    F.    C.    Haeck.      A  new  or  improved    process  and 
apparatus  for  rapidly  and  economically  ageing  or  maturing 
alcoholic  beverages.      March  10. 

XVIII.— FOODS,  SANITATION,   Etc.,  and 
DISINFECTANTS. 

Applications. 
A. — Foods. 

4  117.  J.  Imray.— From  La  Soc.  Anonyme  des  Matieres 
,  olorantes  el  Produits  Chimiques  de  St.  Denis  and  D.  A. 
Rosensliehl.  A  process  for  pr rving  alimentary  sub- 
stances.    Feb.  18. 

I  >95.  J.  Hogarth.  Improvements  in  and  relating  to  the 
treatment  of  alimentary  substauces.     Feb.  22. 

1730.  li.  L.  Ryder.  Improvements  iu  method  and 
apparatus  for  the  preservative  desiccation  of  vegetable 
and  animal  -ubstan.es.     Feb.  22. 

5072.  S.  (■riffin.  Improvements  in  apparatus  for  con- 
serving animal  and  vegetable  food  and  other  substances 
Feb.  27,. 

6064.  II.  Humbser.  Improved  process  for  preserving 
substances.     Complete  Specification.     March  S. 

6065.  H.  Humbser.  Improved  process  for  drying  sub- 
stances.    Complete  Specification.     March  s. 

,',;;46.  W.  Dodds.  Improvement  in  preserving  meat. 
March  11. 

B. — Sanitation. 
4040.  F.    P.  Candy.     Improvements   in  the  purification 
sewage  and   polluted  water    and   in    apparatus    therefor 
Feb.  15. 

4406.  T.Cosham.  Improvements  in  sewage  precipitating 
tanks.     Feb.  18. 

5005  W.J.  Dibdin.  Improvements  in  the  treatment  of 
sewage  and  appliances  for  that  purpose.     Feb.  24. 
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."our.  I..  Maiche.  Improvements  in  apparatus  for 
sterilising  water.     Feb.  24. 

5793.  P.  Altaians.  An  improved  process  for  rendering 
drinking  water  free  from  germs.  Complete  Specification. 
March  -1. 

S803.  \Y.  M.  Ducat.  Improvements  in  or  connected 
with  the  purification  of  water,  sewage,  and  other  foul  liquids. 
March  4. 

6310.  A.  Apps.  Improved  method  of  sterilising,  purify- 
ing, and  dcodorisinir  receptacles  for  beverages  and  other 
materials.      March  10. 

C. — Disinfectants. 
4145.  B.  Stewart.     Improvements  in  the  manufacture  of 
detergent  fluids.     Feb.  16. 

I,  A.  F.  Dunn  and  A.  Waithinan.     See  Class  XII. 
5S53.  J.    H.   Peace.     An    improved   antiseptic   fluid  for 
destroying  microbes  and  other  bacteria.     March  5. 

Complete  Specifications  Accepted. 
A. — Foods. 
1896. 
7480.  A.  J.  Boult. — From  F.  Fiitscheancl  Co.     Preserva- 
tion of  organic  substances.     March  17. 

26,506.  H.  Pape  and  W.  Henneberg.  Method  and 
apparatus  for  producing  fresh  water  from  water  containing 
salts.     Feb.  24. 

B. — Sanitation. 

1896. 

6132.  H.  B.  Sharp.  Manufacture  of  materials  or  com- 
pounds for  use  in  the  treatment  of  sewage  and  impure 
waters.     March  17. 

7268.  The  Fish  Utilisation  Syndicate.  Ltd.,  and  J.  C. 
W.  Stanley.  Treatment  of  fish  and  other  ofi'al  or  similar 
refuse.     March  10. 

XIX.— PAPEB,  PASTEBOARD,  Etc. 
Applications. 

4084.  E.  J.  Pape.  An  improvement  in  blotting  paper. 
Feb.  15. 

4099.  A.  A.  Hunting  and  E.  A.  Leigh.  An  improved 
method  of  and  apparatus  for  drying  paper  and  similar 
materials.     Complete  Specification.     Feb.  It). 

6o54.  J.  S.  Rigby,  H.  Sweetapple,  and  J.  Clarke. 
Improvements  in  or  connected  with  apparatus  or  machinery 
for  the  manufacture  of  vegetable  parchment  paper. 
March  S. 

Complete  Specifications  Accepted. 
1896. 
4497.  O.  Tietze.      Process   fur  increasing   the  suppleness 
or  pliability  of  paper.     March  10. 

XX.— FI>TF    CHEMICALS,    ALKALOIDS, 
ESSENCES,   j.\D  EXTRACTS. 
Applications. 
4073.   A.  Mosticker.     Improvements  in  the  manufacture 
of  vanillin,     Feb.  15. 

6220.  .1.  C.  Fell- — From  \V.  J.  Matheson  ami  (  o.,  Ltd. 
Process  oi  producing  acetanilid  or  tfcetoluids.  Complete 
Specification.     March  9. 

6475.  -I.  Y.  Johnson. — From  The  Badische  Anilin  and 
Soda  Fabrik.  Improvements  in  tin  manufacture  and  pro- 
duction of  acetyianthranilic  acid.     March  11. 


6653.  H.  Oppermann  and  B.  Goehde.  New  formic  aide 
hvde  compounds  and  processes  of  preparing  the  same 
March  13. 

66S6.  E.  H.  C.  Darkopf.  Improvements  in  the  manu- 
facture of  nicthyleueditannic  acids  from  formaldehyde  an  1 
tannin.     March  13. 

Complete  Specifications  Accepted. 
1896. 
6858.  C.   D.   Abel.— From  E.  Bonuert   and  T.    Schlum- 
berger.      Manufacture    of   solution    of   tetrauitro-cellulose 
(collodion  pyroxyline).     March  3. 

1897. 
28,968.  L.    Lederer.       New    or    improved    process    for 
manufacturing  oxy  phenoxueetic  acids.     Feb.  24. 

XXL— PHOTOGRAPHY. 

Applications. 

5026.  A.  Bateau.  Improvements  in  chromo-photographic 
apparatus.     Complete  Specification.     Feb.  24. 

6593.  W.  B.  Ferguson.  A  new  process  of  toning  photo- 
graphic prints  and  transparencies.     March  13. 

Complete  Specifications  Accepted. 
1896. 
15,852.  E.  P.  Schoeufelder  and  E.  Kehlf.     Chemical  com- 
positions for  preparing  the  surface  of  suitable  material  for 
photographic  prints.     Feb.  24. 

25,980.  J.  Liddlc. — From  The  International  Photographic 
and  Supply  Co.  Process  of  printing  photographs  on  textile 
fabrics,  and  solutions  connected  therewith.     March  3. 

XX1L— EXPLOSIVES,  MATCHES,  Etc. 
Applications. 

4062.  S.  A.  Rosenthal. — From  J.  S.  von  Romoeki. 
Improvements  in  the  manufacture  of  safety  explosives. 
Feb.  15. 

4279.  P.  S.D.Dunn.  Improvements  in  or  connected  with 
matches.     Feb.  17. 

4566.  li.  Crooke,  jun.  Improvements  in  the  manufacture 
of  explosives  especially  applicable  for  use  in  coal  mine-. 
Feb.  19. 

4672.  L.  Koux.  Improvements  in  the  preparation  of 
explosives.     Feb.  20. 

5003.  H.  L.  Robinson  and  E.  J.  Ryve«.  An  improved 
smoke-producing  mixture  for  use  with  explosives.      Feb.  24. 

5399.  G.  de  Wolf.  From  B.  C.  Pettingell.  An  improved 
blasting  and  gnu  powder.     March  1. 

6140.  R.  X.  Lennox.  Process  for  the  separation  and 
purification  of  nitrate  of  ammonia.     March  9. 

6409.  H.  Maxim.  Improvements  in  explosive  propelling 
compounds  and  methods  of  manufacture.     March  11. 

6438.  W.  I'.  Brown.  Improvement-  relating  to  matches. 
March  1 1 . 

6461.  M.  van  Look.  Improvements  in  or  relating  to 
explosives.     Complete  Specification.     March  11. 

6610.  C.  I  >.  I.undholm  and  J.  Say<  rs.  Improvements  in 
the  manufacture  of  explosives.     March  13. 

Complete  Specification  Accepted. 
1896. 
6431.   A.   V.   Newton.— From  A.Nobel.     Improvements 
in  explosive  compounds.     March  3. 
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NOTICES. 

Annual  General  Meeting. 

The  Annual  General  Meeting  will  be  held  in  Manchester 
on  the  14th,  l.jth,  and  lCth  July  next.  Tickets  of  Member- 
ship wiil  be  issued  in  time  for  the  Meeting, and  "ill  form,  as 
heretofore,  vouchers  for  visits  to  works  and  excurs      .       \ 

draft  programme  will  be  issued  with  the  .May  nui 

In  accordance  with  the  provisions  of  Rule  18  of  the 
Bye-laws,  notice  is  hereby  -riven  that  those  Members  whose 
names  are  placed  in  italics  in  the  list  of  Council  will  retire 
from  their  respective  offices  at  the  forthcoming  Annual 
General  Meeting. 

Prof.  F.  Clowes,  D.Sc.,  has  been  nominated  to  the  office 
of  President;  Dr.  l.lwai.1  Schunck,  F.K.S.,  has  been 
nominated  Vice-President  under  Rule  11  •  Mr.  A.  Gordon 
Salamon  and  Dr.  Win.  .Ta\  Schieffelin  have  been  nominated 
Vice-Presidents    under  Kule    24;  and  Mr.  D.  Howard,  Mr. 
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Ivan  Levinstein,  ami  Mr.  Wm.  Thorp  have  been. nominated 
Vice-Presidents  under  Rule  8. 

The  Hon.  Treasurer  and  Hon.  Foreign  Secretary  have 
been  nominated  for  re-election  to  their  respective  offices. 

Member?  are  hereby  invited  to  nominate  fit  and  proper 
persons  to  till  four  vacancies  among  the  Ordinary  Members 
of  Council  under  Rule  18.  Nomination  forms  for  this 
purpose  can  he  obtained  from  the  General  Secretary  upon 
application. 

Extract  from  Rule  18  : — "  No  such  nomination  shall  be 
valid  unless  it  be  signed  by  at  least  ten  Members  of  the 
Society  who  are  not  in  arrear  with  their  subscriptions,  nor 
unless  it  be  received  by  the  General  Secretary,  at  the 
Society's  Office,  at  least  one  month  before  the  date  of  the 
Annual  General  Meeting,  to  the  election  to  take  place  at 
which  it  refers.  Nor  shall  any  such  nomination  be  valid  if 
the  person  nominated  be  ineligible  for  election  under  Rules 
12  or  15.  No  member  shall  sign  more  than  one  nomination 
form." 

Collective  Index. 
In  reply  to  numerous  inquiries,  the  compilation  of  the 
Collective  Index  is  iu  active  progress,  part  of  the  work 
being  already  in  the  printers'  hands.  The  labour  of  revision 
and  correction  must,  however,  of  necessity,  take  time  ;  and 
it  is  hoped  that  those  members  who  have  already  subscribed 
will  extend  their  indulgence  to  the  Indexer,  who  is  making 
every  effort  to  complete  this  vast  work. 
The  prices  are  as  follows : — 

To  Members  (see  Rules  25  and  27)  and  Past 
Members  (see  Rule  30)  ;  Libraries,  Corpora- 
tions, and  Exchanges  on  the  Society's  List 

Each  copy  10*. 
12s.  6rf. 


To  Subscribers 
Toothers 


15,«. 


Notice  is  hereby  given,  for  the  information  of  members  and 
advertisers,  that  the  advertisement  columns  of  this  Journal 
have  been  contracted  for  by  Messrs. Eyke  andSpc-TTiswooDE, 
the  Society's  printers  and  publishers,  to  whom  all  commu- 
nications respecting  them  should  be  addressed.  The  circu- 
lation of  the  Journal  is  now  more  than  3,000  per  month. 


LIST  OF  MEMBERS  ELECTED  23rd  APRIL  1897. 

Aspinwall,   H.    C,   Pempton    Lakes,    Passaic   Co.,    N.J., 

U.S.A.,  Explosives  Manufacturer. 
Berry,  Albert  E.,  c/o  Boake,  Roberts,  and  Co.,  Chemical 

Works,  Stratford,  E.,  Works  Manager. 
Brown,  W.  D.,    Know  Mills  Printworks,  Entwisle,  Lanca- 
shire. Colourist. 
Canfield,   E.   D.,  jr.,   c/o   National   Sugar    Refining    Co., 

Yonkers,  NT.,  U.S.A.,  Sugar  Refiner. 
Cam. 11,   Wm.  C,   .(232,    Wabash    Avenue,   Chicago,   111., 

U.S.A.,  Chemist. 
Clarke,   Win.   B.,    Edison-Swan   Electric   Works,  Ponders 

End,  N.,  Electro-Chemist. 
Cooper,  Win.   R.,   Carisbrooke,  Upper  Tulse   Hill,  S.W., 

Electrical  Engineer. 
Farmer,  John  E.,  Salford  Sewage  Works,  Weaste,   Salford, 

Assistant  Manager. 
Gamble,  Chas.  W.,   Photo-Process  School,   6,  Bolt   Court, 

!..i..  Director. 
Harris,    W.  D.,  Lanebeg,   Lisbum,   Co.   Antrim,   Ireland, 

Bleach  ami  DyeworKfl  Manager. 
Hill,     George,     Barton  -  on  -  Humber,     Chemical     Works 

Manager. 
Israel,  Louie    A.,   c  0    T.   Wavell,  California    Street,   San 

Francisco,  (  aL,  1   .S.A.,  Manufacturing  Chemist. 
Janseu,  Dr.  Root.,  43,  Plymouth  Avenue,  Longsight,  Man- 
chester, Technical  Chemist. 
Jones,  Chas.  H.,  Rua  Figueroa  7,  Minas  de  Rio  Tinto, 

South  Spain,  Chemist  and  Assayer. 


Jorissen,  Dr.  Wm.  P.,  168,  Oostzee  dijk,  Rotterdam,  Holland, 
Editor. 

Jowett,  Win.  Hall,  Ardeueruig,  Grassendale,  near  Liverpool, 
Chemist. 

Lloyd,  G.  Hamilton.  7,  St.  Mildred's  Court,  London,  E.C., 
Civil  and  Mining  Engineer. 

Low,  Albert  H.,  P.O.  Drawer  1537,  Denver,  Colo.,  U.S.A., 
Metallurgical  Chemist. 

Miller,  Jas..  2.  Ailsa  Terrace.  Hillhead,  Glasgow,  Metal- 
lurgical Chemist. 

Pickert,  Leo  W.,  American  Sugar  Refining  Co.,  Granite 
Street,  South  Boston,  Mass.,  U.S.A.,  Chemist. 

Power,  Dr.  Fred.  B.,  Wellcome  Research  Laboratories,  42, 
Snow  Hill,  E.C.,  Director. 

Prentice,  Dr.  Bertram,  Royal  Technical  Institute,  Salford, 
Lecturer  on  Chemistry. 

Raper,  Thos.  H.,  18,  Victoria  Embankment,  Darlington, 
Analytical  Chemist. 

Smith,  Allan,  100,  Bury  Road,  Edenfield,  near  Bury,  Lan- 
cashire, Paper  Mills  Chemist. 

Verity,  Victor,  83,  Lexington  Street,  East  Boston,  Mass., 
U.S.A.,  Chemical  Works  Foreman. 

Wahl,  Andre  R„  331,  Ashton  New  Road,  Clayton,  Man- 
chester, Technical  Chemist. 

Walker,  Henry  V.,  21,  Cliff  Street,  New  York  City,  U.S.A., 
Chemist. 

Yates,  Wm.  H.,  327,  Bolton  Road,  Stoneclough,  near  Man- 
chester, Lecturer  on  Chemistry. 


CHANGES   OF  ADDRESS. 

Bardeu,    Sam,    l/o    Far   Bank    Farm  ;     Woodhouse   Mills, 

Shelley,  near  Huddersfield. 
Beanes,    Edw. ;    Journals   to    Moatlands,   Paddock   Wood, 

Kent. 
Brown,    Jas.,   1  o    Bloomfield  ;    30,   Castlereagh    Avenue, 

Mountpottinger,  Belfast. 
Bumby.  H.,  l/o  Askam ;  Coltness    Ironworks,   Newmains, 

N.B. 
Burn-Murdoch,  J.  V.,  l/o  Pembroke ;  23,  Cadogan  Gardens, 

S.W. 
Clennell,  J.  E.,  l'o  New  York;  501,  Doolv  Buildine,  Salt 

Lake  City,  U.S.A. 
Dickenson,  F.  M.  ;    Journals   to     c/o    Broken    Hill   Pro- 
prietary Co.,  31,  Queen  Street,  Melbourne,  Victoria. 
Ewen,  E.   D.;  Journals  to   e  o  West  Indian  Tobacco  Co., 

Ltd..  Port  of  Spain,  Trinidad,  B.W.I. 
Fawcett,  J.  II.,  l/o   Perth;  c/o  Mrs.  Jamieson,   31,  Queen 

Street,  Melbourne,  Victoria. 
Green,  J.  Wilberforce,  l/o  Hayle  ;  36,  Crystal  Palace  Park 

Road,  Sydenham,  S.E. 
Haigh,  De  Lagnel  ;  Journals  to  Avenue  A  and  13th  Street, 

Bayonne,  N.J.,  U.S.A. 
Hamilton,  Oswald,  l/o  Northfleet ;  Lancaster  Cottage,  Old 

Stratford,  near  Stony  Stratford'. 
Handy,  J.   O.;  Journals   (temp.)  to   c/o  Mrs.   Maars,   10, 

Martenscn's  Alice,  Copenhagen,  Denmark. 
Hawkins,  J.  D.,  l/o  Gillett ;  c/o  Colo.  Phila.  Reduction  Co., 

Colorado  City,  Colo.,  U.S.A. 
Hennin,  A.,  l/o  Monongahela  Furnaces;    National  Tube 

Works,  MeKeesport,  Pa.,  U.S.A. 
Hotson,  A.  E.,  l/o  Union   Square:   147,  East    125th  Street, 

New  Yrork,  U.S.A. 
Huut,  B.,  1  o  Stevenson   Street;  216,  Sausome  Street,  San 

Francisco,  Cal.,  U.S.A. 
Littell,  R.  Ballantine ;  Journals   to  Setanket,  Long  Island, 

N.Y.,  U.S.A. 
Lymn,     A.     H.,     l/o     Nottingham;     11,    Henry    Street, 

Warrington. 
Mabery,  Prof.  C.  F. ;  Journals  to  Case  School  of  Applied 

Science,  Cleveland,  O.,  U.S.A. 
McEwen,  A.  F.,  l/o  Rossland  ;  Lillooet,  Laurie,  C.P.R.R., 

British  Columbia. 
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Manoukian,  Wahan,  I  o  Manchester;  9, Torrington  Square, 

\\  I 
Pethybridge,   Walter,   I'o  Clarendon    Roads  'l-   Bhodesia 

Road,  t  'laphatn  Rise,  S  u 

ur,    Di      Win.,  I/O    I  [iliull  ;    18,   Cliniy   Drive.    Edin- 
burgh, 
Smith,  Wiu  .  I'o  1  Com  Street,  Bristol, 

Swan,  David,  1  <>  Glasgow  ;  Joppa  Lodge,  [nnellan,  n  B 
Waterhonse,   Col,   •'..  l/o  Calcutta;  retain    Journals  until 

further  notice. 
Watson,  Jno.,  1  o  Johannesburg;  c  o  Lancaster  G  M.  Co., 

1M  i.  Box  144,  Krugersdorp,  S,  V.R, 
Welch,  J,  Cuthbert,  1  o  Beading  ;  Kaslo,  British  Columbia. 
While.  W.  Gilchrist;  Journals  to  The  Bodge,  Broadbottom, 

a  Manchester. 
Wright,  1  London;  The  Mountain  Copper  Co., 

Keswick,  Cal.,  '    S  A 

CHANGE  OF  ADDRESS  REQUIRED. 
Carrie,  Stanley  C.  C,  1  0  4.").  lit-  -    York.  LT.S.^ 

Deaths. 

■ !  i  ange,  Hands  worth.     April  11, 
Mead,  Frank,  Gasworks,  Sutton.  Surrey. 


ionrjon  ^rrtton. 


The  Chemical  Society's  Rooms,  Buszjnoton  House,  W. 
■  win     K.  U< 

BoyertoD  Redwood. 
Committee: 
B.  Bt  H.  de  Mosenthal. 

'  '■  R  '  B.  E.  R.  Xewlands. 

W.J.  Dibdin.  s.  Si 

R.  J.  FriswelL  R  .. 

*  "  F.Napier  Sutton. 

D.  Howard.  Wm.  Thorp. 

T.  Tyrer. 
tory: 
John  Heron,  110,  Fenehurch  Street.  E.C. 


The  names  in  italics  are  those  of  Members  of  Committee  who 
retire  at  the  end  of  the  current  s 

The  following  have  been  elected  to  rill  the  vacancies,  and  will 
take  office  in  July  next  -.-Committee :  K.J.  Bevan.  Otto  Behner, 

4.  B.  Knight,  A.  R.  Ling,  and  Lews  T.  Wright 


SESSION  139«-97. 

■   - 

S    ^"j**     "Oi  -    w-Combustiori  Arc  Lamp 

suitable  foi  Factories  and  Street  Lighting  " 

Can'dl^Ma't7r',1^'-     "<>a  ,h"  ,"'»>'^""'  of  Oleic  Acid  into 


ng  held  on  Monday,  April  5th,  1S97. 


DR.    K.    .VESSEL    IX    THE    C1IA1K. 


THE  CHEMICAL  STABILITY  OF  NITRO- 
COMPOUND EXPLOSIVES. 

m     08.   IB    GCTTMASS,    tSSOC.    M.    1  N-i  .    ,    ,    .    F.,.,. 

UL%2  ofhi?k   "   is    nec.essary   for  '»<'   t"  explain    the 
JwLi?  "e   ,erm  "  wtro-compound   explosives,"   nor 

their  chemical  composition,  as   this  is  now  well  understood 
•  •  ?n',h'C;    ",e"'  and  h:lS'  m<"«<>^.  been  fulh  set  forth  hy 
I  n,  M  ch°  T    ?  °D  the  ^""feoture  of  Explosives  which 
K^f"  l89S     «   <»°  therefore  at   Ze  proceed  to 

^:chj:^osi^paper,Damd-v'  *•"«*-"  >^<y 


(hemic. iil\  speaking,  thej  mar  be  described  as  snnie- 
whal  loosely  bound,     If  exposed  in  a  heal  of  about  180  ' 

thev  »ill  almost  without  exception  explode,  but  far  below 
this  temperature  there  is  a  splitting  up  >>f  the  molecules 
going  on,  wl  nitric  peroxide, 

.hi  l  this  in  .t-  turn  will,  if  once  formed,  rapidly  promote 
In  speaking  therefore  of  the  chemical 
stability  of  nitro-compound  explosives,  we  have  chiefly  to 
deal  with  the  question  of  the  circumstances  under  which 
these  explosives  are  liable  tu  be  decomposed  with  the 
development  oi  nitric  peroxide. 

At  present  the  chief  nitro-compound  explosives  are  nitro- 

cellulose     be   it   made  of  cotton,  w I,  or  other  cellulose 

material — ami  nitroglycerin,  or  mixtures  of  these  two  ;  and 
also  nitrobenzene,  nitrotoluene,  picric  acid,  picrates,  &c 
All  these  ate  manufactured  nowadays  in  such  a  perfect 
way  that  the  only  possible  cause  of  decomposition  is  the 
action  of  heat.  Mut  in  some  cases  additions  made  to  these 
explosives,  either  for  the  purpose  of  neutralising  any  free 
acid,  ur  for  the  purpose  of  moderating  or  increasing  the 
explosive  effect,  and  sometimes  also  the  mechanical  tn 
men)  given  may  influence  the  stability. 

In  order  to  ascertain  whether  an  explosive  is  liable  to 
decomposition  at  temperatures  that  may  occur  under 
ordinary  circumstance-  oi  storage  and  u-c,  various  means 
have  been  proposed,  all  of  which  should,  show  ihe  presence 
of  nitric  peroxide.  In  Austria  it  is  -till  compulsory  by  law 
to  ke.  of  litmus  paper  in  each  b.>\  of  dynamite, 

so  thai  on  opening  il  tin-  storekeeper  can  see  whether  the 
dynamite  has  become  acid  or  not.  Colonel  Hess,  of  the 
Austrian   Military    Committee,   heated   the    i  and 

carried  the  vapours  into  a  solution  of  potassium  iodide. 
In  some  other  countries  the  explosive  is  subjected  to  a 
temperature  varying  between  luo  and  I3S  C,  for  periods 
ranging  from  a  day  to  a  week,  and  the  absence  of  red 
fumes  is  taken  a-  an  indication  of  the  stability  of  the 
explosive.  In  this  country  the  Home  <  Iftice  has,  I  believe 
upon  the  proposition  of  Dr.  Dnprc,  prescribed  a  test  which 
is  familiar  to  everybody  who  has  had  to  deal  with  explosive-. 
since  it  has  been  adopted  in  almost  every  country,  and 
has  undoubtedly  been  the  direct  cause  of  great  progress 
in  the  manufacture.  It  consists  of  heating  the  explosive  in 
St-tnbe  at  a  iziven  temperature  (at  present  170'  F.  for 
guueotton,  and  for  most  other  explosivi  ud  noting 

the  number  of  minutes  which  elapse  before  a  brown  line  of 
a  certain  depth  of  tint  appears  on  a  piece  of  potassium 
iodide  starch-paper  that  has  been  moistened  with  a  solution 
of  equal  parts  of  glycerin  and  water,  and  which  is  suspended 
from  a  hooked  glass  rod  passing  through  au  india-rubber 
cork.  In  Germany  zinc  iodide  starch-paper  is  used  instead 
of  potassium  iodide  paper.  I  shall  deal  with  this  test  later 
on,  and  will  now  enumerate  the  various  possibilities  of 
decomposition,  both  during  manufacture  of  the  constituent 
nirro-compounds  and  the  finished  explosive. 

Starting  with  guncottou,  it  was  first  recognised  by 
Sir  Frederick  Abel  that  the  various  accidents  with  the 
original  product  of  Schonbein  anil  von  I.enk  were  due  to  the 
imperfect  removal  of  the  acids  that  served  to  nitrate  the 
cotton.  Sir  Frederick  devised  the  pulping  of  guneotton 
in  beating  engines,  whereby  the  fibres  of  the  guncottou 
were  thoroughly  opened,  and  the  washing  water  «could 
.a-ily  penetrate.  This  process  gives  a  guneotton  of  such 
high  stability  that  there  is  now  no  difficulty  of  making  it  to 
comply  with  the  Government  heat  test.  Now  and  then, 
through  imperfectly  wringing  out  the  acids  in  the  centrifugal 
machine,  a  larger  quantity  of  acids  than  usual  remains  in 
the  guneotton,  and  as  a  definite  number  of  washings  are 
rally  given,  it  may  happen  that,  after  the  guncottou 
has  gone  through  the  whole  process  of  boiling  and 
washing,  it  is  still  sufficiently  acid  to  give  a  bad  heat 
test.  Of  course,  this  can  be  easily  remedied  with  a  little 
attention. 

The  practice  of  adding  alkaline  matters,  such  as  car- 
bonates of  soda,  lime,  or  magnesia,  &c,  i-  gradually 
dispensed  with,  acd  iu  this  country  the  Government  do  not 
prescribe  it.  1  believe  I  was  the  first  to  poiut  out  that  the 
addition  of  alkaline  matters  to  either  guneotton  or  nitro- 
glycerin is  quite  unnecessary,  and  in  fact  a  deception.  If 
there  is  a  real  decomposition  going  on  in  an  explosive,  the 
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small  quantity  of  alkali  will  soon  be  consumed,  whilst  some 
of  these  alkalis  have  a  direct  tendency  to  decompose  the 
nitro-compounds,  thereby  doing  more  harm  than  good.  A 
properly  purified  explosive  will,  under  ordinary  circum- 
stances of  storage,  keep  practically  for  ever  without 
showing  the  least  sign  of  decomposition,  and  there  is  no 
better  example  than  the  bottle  of  nitroglycerin  kept  at  the 
Nobel  factory  at  Avigliana,  which  was  the  first  nitro- 
glycerin made  by  Prof.  Sobrero  in  IS47,  and  which  has 
been  tested  every  year  since,  but  has  not  yet  shown  any 
deterioration  in  stability.  That  the  various  alkaline  sub- 
stances added  for  neutralisation  act  differently  has  been 
shown  by  Dr.  Dupre  in  the  report  of  H.M.  Inspectors  of  ! 
Explosives  of  1887.  He  found  that  adding  calcium  or 
magnesium  carbonate  to  gelatine  dynamite  does  not  appre- 
ciably affect  the  heat  test,  but  the  sodium  carbonate  has 
an  uncertain  effect,  tending  to  increase  the  duration  of  the 
heat  test  in  had  samples  and  to  decrease  it  in  good  samples. 
This  is  quite  consistent  with  what  I  said  before,  because 
c  a  had  sample  the  sodium  carbonate  would  neutralise  the 
acid  already  developed,  whilst  it  would  tend  to  decompose 
a  good  sample.  In  my  own  experience  the  addition  of 
ammonium  carbonate  to  blasting  gelatine  for  the  purpose 
of  neutralising  any  acidity,  has  caused  decomposition  to 
such  a  degree  that  the  guncotton  partly  disappeared,  and 
the  nitroglycerin  was  sweating  out  from  the  cases  of 
blasting  gelatine,  so  that  the  walls  and  the  floor  of  the 
magazine  were  literally  wet  with  it.  The  ammonia,  which 
isily  liberated  from  the  carbonate  of  ammonia,  acts 
very  readily  on  nitro-compounds,  and  more  readily  on 
guncotton  than  on  nitroglycerin. 

In  the  case  of  picric  acid  and  pierates,  nitrobenzene, 
nitrotolucne,  &c,  similar  remarks  apply  as  to  guncotton. 
When  properly  washed  and  freed  from  acid,  they  are 
stable,  and  the  degree  of  stability  will  simply  depend  upon 
the  complete  removal  of  acids.  In  some  of  these  nitro- 
compounds greater  purity  can  he  obtained  by  reerystallising, 
in  others  by  repeated  washing,  if  necessary  with  the  addition 
of  alkaline  matters,  so  as  to  attack  more  readily  the  free 
acids. 

Nitroglycerin,  being  an  oily  liquid,  is  not  so  easily 
purified,  because  it  is  more  difficult  to  get  it  into  small 
particles  that  can  be  attacked  by  the  means  employed  for 
purification.  Formerly  very  crude  methods  of  washing, 
such  as  a  petroleum  barrel  sunk  into  the  ground  to  hold 
the  nitroglycerin,  and  a  churn- like  perforated  board  to 
agitate  the'  liquid,  were  used.  Nowadays  compressed  air 
has  been  taken  into  requisition  for  thoroughly  agitating  the 
nitroglycerin  with  the  washing  liquids,  and  it  serves  at  the 
same  time  to  oxidise  the  lower  nitro-compounds  that 
generally  accompany  the  impute  product.  With  nitro- 
glycerin it  may  also  happen  that  a  larger  amount  of  acid 
is  drawn  off  to  the  nitroglycerin  in  separating  the  latter, 
and  then  more  frequent  washing  will  have  to  he  resorted  to. 
In  order  to  neutralise  the  bulk  of  the  acid,  sodium  car- 
bonate or  soda  in  powder  is  added  to  the  washing  water, 
and  the  remaining  icid  is  taken  out  by  repeatedly  washing 
with  either  hot  or  cold  water  or  very  weak  soda  solution. 
Some  vears  ago  a  case  came  under  mv  notice,  where  tor 
dav-  it  was  found  impossible  to  make  any  nitroglycerin 
charge  pass  the  heat  test,  although  most  careful  and 
I  washing  was  resorted  to.  Suspicion  rested  upon 
the  glycerin  ate!  the  sulphuric  acid.  The  parity  of  the 
nitric  acid,  which  had  been  made  by  my  proeess,  was  above 
suspicion.  However,  careful  examination  with  absolutely 
pure  glycerin  and  sulphuric  acid  on  the  same  large  scale 
showed  that  the  materials  used  were  not  at  fault.  The  simple 
lion  that  I  made  from  the  beginning  proved  to  he 
oamely,  that  the  apparatus  hail  not  been  -ufficiently 
cleaned.  As  you  know,  nitroglycerin  is  made  in  leaden 
apparatus,  and,  although  one  wotdd  think  that  from  the 
mixture  of  nitric  and  sulphuric  acid  only  lead  sulphate 
would  lie  formed,  vet  the  lead  sulphate  is  of  spongy,  porous 
character,  and  will  retain  nitrous  impurities  mechanically. 
Tilts  is  especially  tin-  case  mi  the  line  of  contact  between 
the  air  and  the  surface.  In  testing  -mall  quantities  of  lead 
sulphate  from  different  part<  of  an  apparatus,  and  adding 
minute  quantities  to  -ample-  of  nitroglycerin  of  undoubted 
excellence,  the  heat  test  at  once  went  down  in  an  alarming 


degree.  The  explanation  now  came  as  a  matter  of  course  :. 
small  particles  of  lead  sulphate  are  always  detached  from 
the  lead  apparatus  and  suspended  in  the  nitroglycerin; 
through  the  washing  with  compressed  air  they  are  thrown 
up  and  get  little  time  to  settle.  The  water  alone  does  not 
remove  the  nitrous  impurities,  except  in  the  course  of  long 
treatment,  and  therefore  minute  particles  will  find  their  way 
into  the  samples  tested. 

A  similar  possibility,  although  of  an  opposite  character, 
was  suggested  bj  me  and  proved  experimentally  by  washing 
nitroglycerin  with  soda.  In  adding  soda  in  powder  instead 
of  in  solution,  soda  mud  is  thrown  down.  If  a  small  quantity 
of  such  mud  is  taken  up,  it  will  be  distinctly  alkaline  to 
litmus  paper,  yet  if  a  drop  of  nitroglycerin  is  put  on  the 
top  of  it,  and  allowed  to  stand  for  some  time,  there  will  be 
an  acid  reaction  on  the  line  of  contact  between  the  nitro- 
glycerin and  the  soda  mud,  showing  that  the  nitroglycerin 
is  attacked. 

From  these  comparatively  simple  nitro-compounds  I  pass 
to  mixtures  such  as  blasting  gelatine,  for  instance.  It  must 
not  be  assumed  that  because  two  nitro-compounds  are  very 
stable  under  the  influence  of  heat,  a  mixture  of  the  same 
will  have  equal  stability.  There  are  many  circumstai 
that  may  occur  to  the  contrary.  Blasting  gelatine,  for 
instance,  is  made  by  dissolving  soluble  guncotton  in  nitro- 
glycerin with  the  aid  of  gentle  heating.  I  will  show  later  on 
that  nitric  peroxide  can  be  developed  from  some  nitro-com- 
pounds at  much  lower  temperatures  than  that  of  the  official 
heat  test,  and  it  will  therefore  depend  much  upon  the  tem- 
perature at  which  the  solution  of  blasting  gelatine  is  made, 
and  upon  the  mechanical  treatment  it  has  undergone, 
whether  the  finished  product  will  retain  the  degree  of  stability 
of  its  components  or  have  it  reduced.  The  same  may  occur 
with  mixtures  of  pierates,  solutions  of  nitrobenzene  and 
guncotton,  molten  masses  of  nitro-compounds  of  low  melting 
point,  &c.  In  the  manufacture  of  smokeless  powder  in 
flakes,  the  paste  is  frequently  rolled  into  sheets  by  mean-  ol 
steam-heated  rolls.  With  other  smokeless  powders  the 
paste  is  made  by  prolonged  treatment  in  kneading  machines, 
whereby  the  temperature  of  the  paste  is  increased.  T! 
operations,  in  my  opinion,  reduce  the  duration  of  the  heat 
test,  since,  as  1  said  before,  treatment  at  elevated  tempera- 
tures will  result  in  the  local  development  of  nitric  peroxide, 
and,  if  once  started,  it  will  develop  more  rapidly  than  before. 

What  I  have  said  so  far  is  perhaps  of  more  interest  to 
the  manufacturer  only,  and  not  so  much  to  the  general 
consumer,  who  has  a  right  to  demand  that  the  finished 
explosives,  whether  they  be  simple  or  composite  products, 
should  he  of  reasonable  safety  of  handling.  A  good  many 
of  the  explosives  in  use  are  mixtures  of  a  number  id  con- 
stituents sometimes  of  a  most  complex  nature,  and  the 
influence  of  these  constituents  has  to  my  knowledge  so  far 
not  been  sufficiently  studied.  I  have,  in  my  long  experience 
with  explosives,  often  had  an  opportunity  of  investigating 
some  of  the  questions  at  issue.  Recently  I  had  occasion  to 
go  fully  into  the  matter,  and  will  now  give  you  the  results 
of  my  experiments  as  far  as  I  have  vet  carried  them. 

The  finished  explosives  of  most  interest  are  guncotton, 
dynamite,  blasting  gelatine,  gelignite,  and  the  many  smoke- 
less  powders,  whether  they  contain  nitroglycerin,  nitro- 
benzene, &c,  or  not.  Of  guncotton  I  have  said  what  i< 
important.  Dynamite  is,  as  you  know,  nitroglycerin 
absorbed  in  kieselguhr,  a  pure  silicious  earth.  Blasting 
gelatine  is,  as  mentioned  already,  a  solution  of  soluble  gun- 
cotton  in  nitroglycerin,  and  gelignite  is  a  similar  solution 
of  thinner  consistency  mixed  with  an  absorbing  powder 
consisting  of  potassium  nitrate  and  wood  pulp.  From  both 
dynamite  and  blasting  gelatine  the  nitroglycerin  may  exude 
when  it  i-  not  sufficiently  held  by  the  absorbent,  l'ropetiy 
speaking,  this  is  not  a  chemical,  but  only  a  mechanical  iu- 
stability.  In  the  case  of  dynamite  the  exudation  depends 
both  upon  the  absorbing  capacity  of  the  kieselguhr  and 
upon  the  influence  of  temperature  to  which  the  dynamite 
may  be  subjected  during  storage.  If  the  temperature  is  too 
low,  the  nitroglycerin  freezes  in  the  explosive  and  Contracts 
nearly  one-tenth  of  its  volume.  It  will  thus  leave  the  outer 
layers  of  the  absorbent,  and  if  the  explosive  is  thawed  up 
again,  it  may  not  distribute  itself  uniformly  through  the 
porous  absorbent  as  before.     If  the  temperature  is  too  great. 
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then  the  nitroglycerin  expands,  and,  thould  the  :."ihr  in 
the  explosive  have  li.-on  originally  sligbtl]  supersaturated, 
id.'  nitroglyi  ■    mi  «  II  ..ii/.-  .mi.     There  is  also  ihe  influi   . 

ofmoistnn   o    dynamite,  water  by  osmoti    acti lisplacing 

llu'    nitroglycerin    I   going  in    its   place.      In   the    case   "I 

blaming  gelatine,  the  quality  o(  the  soluble  goncotton  era- 
ployed  is  of  great  imp  il  is  well  Known  now 
that  neither  the  percentage  of  nitrogen  not  thecouij 
solubility  of  tb  in  the  nitroglycerin  is  a  reliable 
criterion  foi  the  suitability  of  guncotton  to  safe!)  retain 
nitrogly  cerin. 

'I'll.  poBsibiut)  of  dynamite  or  blasting  gelatine  becoming 

influenced  bj  hi  -  with  the  number  of  constituents 

tli.it  im, i.i  into  its  composition.     Although  it  may  bethought 

in  dynamite  the  nitroglycerin  only  has  '"  be  taken 

I  it  wa-   found  Borne  IS  years  ago  that 

with  lycerin  and  what   was  apparently 

llent  kicselguhr  a  good  dynamite  could  nol  be  m 
•  in  examination  ii  w.is  shown  that  the  kieselgnhr  contained, 
besides  traces  of  iron  and  charred  organic  matter  from 
irjr  amounts  of  aluminium  sul- 
phate. Even  :i  small  quantity  of  tliis  proved  to  have  a 
decomposing  action  on  the  nitroglycerin,  with  the  consequent 

■  .pin.  nt  of  nunc  perox 

irs  ago  great  difficulty  Mas   found   in   various 

ories  to  ship  gelignite  t..  Australia  that  on  arrival  would 

l  -.nnc  cat  condemned  and 

..lint     tit'  course, if  suoh  explosives 

i   sailing  boat   in  tightly  closed  hatches  without 

tilation,  exposed  t..  the   burning  sun  on   crossing  the 

Itor,  and  arrive  ic  the  summer  in  India  or  Australia,  the 

manufacturers  will  have  to  be  careful  to  allow  a  sufficient 

i  d  to  prevent  improper  stowing 

Mnl  ship.     Nevertheless,  most  careful   treatment  ami 

nfacture,  and  examination   of  gelignite    before  shipment 

.  revealed  the  fact  that  in  some 

te  stood  nil  the  heat  tests  in  England,  whilst 

lia  it  was  condemned,    tin  investigating  the  matter 

thoroughly    I    came  to   the    Conclusion    that    tin-  wood    |uilp 
in  of  the  trouble.     It   is  of  importance  that 
as  little  moisture  a-  possible  should  In-  in  tin-  explosive,  and 
therefore  the  wood  pulp  is  subjected  to  a  process  of  dt 
which    in   some    factories   is    carried  so   tar   that   the    wood 
toes  a  lijiln  chocolate  colour:   in  other  factories  it 
limply  submitted  to  a  temperature  of  about   120   C 
drive  off  all  moisture.     Generally  the  wood  pulp 
dried  in  iron  drums,  with  or  without  a  stirring  arrangement, 
that  are  exposed  to  a  .-low  fire.     If  the  wood  pulp  is  slightly 
charred,  it  is  of  court        ident  that  partial  distillate 
the  w  .od  and  consequently  development  of  acetic  acid  is 
.   but    even   with  comparatively    low    temperatures 
there  may  lie  accumulation  of  heat  locally,  ami  small  nuclei 
1  airing   formed,  which   may   spread    rapidly    in   extent. 
Little  notice  was  usually  taken  of  these  particles  of  charcoal. 
xcetic    i.  id  has  a   marked  reaction  with  potassium  iodide, 
and  the  following  table  shows  from  actual  experiments  that 

■  acid,  formed  during  the  drying  of  the  wood  pulp,  will 
influence  the  heat  test  very  considerably  j — 

H>  at  Test  in  Mb 


Name  of  Material.     With  the  Addition  of    Before     Alter 

the 
A.ldi 
tion. 


Gelatine  for  gelignite     Wood-pulp  and  salt 
pctre. 

.  inllp :>'; 

*> 

;re :',i 

lycerin 3  drops  acetic  acid  .  S" 
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by  side  with  the  development  of  acetic  acid  some 
met  hylic  alcohol  is  also  formed,  and  if  the  gelignite  contains 
an  alkali,  like  sodium  carbonate,  the  presence  of  alcohol 
wilt  make  the  alkali  decompose  the  nitrocompounds  more 
rapidly. 

tin   the  other  hand,  I  do  not  think  that  the  presence  of 
acetic  acid  m  gelignite  that  does  not  contain  an  alkali   has 


detrimental  •  ■    itabilitj  that 

it    would  d. -compose   the    nitre  compounds,    uid    ' 

therefore,    little   doubt    that    gelignite    ma.     be    condemned 
on  account   if  Ion  heal  tesl  when  the  nitro-coi 
in     fact,    the     whole    explosive    i-     perfectly    Btable         lln 
gelignite    may    be    capable  Of  standing    heal    lur;iMl    I 
time  without   any    niti  !     being  developed,   aief 

a  reaction  on  the  iodide  paper  caused  through  tie    | 
of  the  harm  icid. 

We  nou  e to  a  class  of  explosives  that  ha 

so  enormously  within  the  last  nine  yean  as  to  revolutioi 
one  branch  of  the  industry,  namely,  the  smokeless  powders. 
It  cannot  lie  -aid  that  the  last  word  a-  to  their  manufacture 
has  been    spoken,  nor  that    'he  ideal  powder  has  ... 

rj  year  Sees  the  invention  of  some  n.w  powder, 
and  the  old  one-  are  being  constantly  improved.  It  i-. 
therefore,  not  surprising  that  more  attention  ha-  so  far  b 
directed  to  their  good  an-1  safe  manufacture  than  it  wa- 
id.-  to  bestow  on  their  keeping  qualities,  sine,-,  what- 
evei  laboratory  tests  would  be  applied,  the  real  test  for  the 
stability  of  a  powder  under  the  varying  circum-tan.  ■ 
its    use    can    only    he    made    bj  experience    in 

practice. 

Vou    arc    u\0\»     all    familiar    with    the    fact    that    modern 
smokeless   powders  are  made  either  from  guncottoo   alone 
or  from  mixtures  of  nitrocellulose  and  n itroglycerin,  uitro- 
beniene,  &&,  with  or  without  nitrate-  and  similar  suhsta 
In  trying  tD  apply  the  iodide  heat  te-t  I  --  powders, 

1  can  well  imagine  the  Home  Office  authorities  must  have 
had  considerable  difficulties,  because,  as   will  1K-  apparent 

later  on.  these   powder-   - etiine-   behave  in  a  very  erratic 

way  as  far  as  the  regulation  heat  test  is  concerned. 
II. .never,    the   difficulty    waf  !  ly   overcome    b)    pre- 

scribing that  in  the  ease  of  Sehuitzc  and  E.C.  powder.  \e.. 
the  powder  should  he  dried  in  an  oven  at  120'  P., then 
exposed    for  two   hours    to    the  ail-   before   the    usual   heat 

as    applied;    whilst    cordite     and    similar    smoki 
powders  have  to  be  ground   in  a  mill,  sieved  through  a  set 
of  tin  ind  only  the  powder  retained  by  the  second 

sieve  used  for  the  heat  test. 

Ii  was  in  September  is1.'',  that  my  friend  Mr.  Hermann 
Guttler,  of  Beiehenstein,  the  well-known  gunpowder  manu- 
facturer, pointed  out  to  me  the  strange  fact  that,  whilst  he 
could  get  a  heat-test  reaction  with  iodide  paper  from  his 
own  powder,  the  so-called  I'iustoinenitc,  he  could  get  no 
reaction  from  Walsrode  ponder,  or  only  after  hours  of 
heating;  and  that,  moreover,  it  lie  put  a  paper  that  had  the 
brown  mark  of  the  heat-test  reaction  into  a  test  tube  with 
Walsrode  powder,  the  brown  line  disappeared  almost  im- 
mediately. The  fact  was  -  _■•  that  it  demanded 
investigation,  and  on  my  return,  in  t  letober,  I  had  an 
opportunity  of  going  fully  into  the  matter  in  connection 
with  some  other  questions.  It  was  apparent  to  me  at  once 
that  there  must  be  something  contained  in  the  Walsrode 
powder  that  would  act  upon  the  iodine  liberated  on  the 
h  paper.  However,  I  also  found,  as  will  be  intelligible 
to  everybody,  that  on  putting  a  coloured  iodide  paper  into 
an  empty  test  tube  and  heating  the  tube  to  ISO-  F  ,  the 
paper  became  white  again  in  about  five  minutes  through 
the  evaporation  of  the  iodine.  The  German  zinc  i. 
paper  proved  to  be  more  sensitive  than  the  English  paper, 
because  I  could  get  reactions  with  it  in  a  third  less  time 
and  make  the  iodine  disappear  in  about  half  the  time. 
Although  this  phenomenon  threw  me  off  the  scent  for  a 
few  days,  yet  I  soon  found  that  the  time  for  the  dis- 
coloration of  the  iodide  paper  was  much  too  long  to  have 
such  marked  influence  as  shown  in  the  cn-e  of  W  il-rode 
powder.  I  then  found  that  old  Walsrode  powder  gave  a 
much  quicker  heat-test  reaction  than  recently  prepared  one, 
and  without  going  into  the  details  of  the  many  hundreds 
of  experiments  that  I  have  made  in  order  to  ascertain 
positively  all  the  circumstances  connected  with  this  dis- 
appearance of  iodine,  I  had  better  give  you  the  final  rather 
startling  conclusions  that  I  arrived  at. 

You  know  that  there  are  a  large  number  of  bodies  that 
will  either  absorb  iodine,  such  as  fats  and  oils,  or  such  that 
will  combiue  with  iodine  under  certain  circumstances,  or 
such  that  will  dissolve  it.  I  have  been  able  to  prove  thai  a 
large  variety  of  ingredients  can   le  and  ari    contained  in 
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different  smokeless  powders  that  will  stultify  tin  iodide  heat 
/•st.  I'erbaps  foremost  amongst  them  are  acetic  ether, 
acetone,  ana  oils ;  but  also  vaseline,  aniline,  anil  various 
others.  The  greater  the  density  the  more  ilirticult  it  is  to 
drive  off  the  solvent  used  in  the  manufacture  of  the  powder, 
such  as  acetone,  acetic  ether,  &C.  Some  powders  will  have 
retained  as  much  as  1  per  cent,  of  the  solvent,  some  only  a 
small  fraction  of  a  per  cent.  Although  the  latter  may  not 
show  the  presence  of  the  solvent  by  the  smell,  yet,  when 
such  a  powder  is  ground  up  and  heated  in  the  test  tube, 
it  will  be  found  that  a  certain  amount  of  the  solvent  has 
always  been  retained  in  the  interior  of  the  grains  of  the 
powder.  This  solvent  or  other  suitable  iugredient,  if  it 
acts  upon  the  iodine,  will  prevent  the  formation  of  the 
brown  line  on  the  test  paper,  because,  as  the  iodine  is 
developed  by  the  nitric  peroxide,  so  the  particular  solvent 
or  ingredient  will  make  it  disappear.  This  i>.  what  I  call 
"  hiding  "  the  heat  test,  and  the  result  will  be  that  a  powder 
may  be  fully  in  a  state  of  decomposition,  yet  the  solvent, 
like  acetone  or  acetic  ether,  that  is  in  the  test  tube  will 
for  some  time  prevent  the  formation  of  the  brown  line 
until  either  the  development  of  nitric  peroxide  has  become 
too  great,  or  part  of  the  solvent  is  driven  out  through 
leakages  round  the  stopper  and  glass  rod. 

You  will  not  be  astonished  now  to  hear  that,  with  a 
powder  made  according  to  Mr.  Hiram  S.  Maxim  s  patent, 
consisting  of  88  parts  of  guncotton,  10  parts  of  nitro- 
glycerin, aud  2  parts  ,,f  castor  oil,  using  acetone  as  a 
solvent,  I  have  sometimes  not  been  able  to  get  a  heat-test 
reaction  after  even  two  hours  of  exposure  to  90  C.  The 
same  thing,  although  in  a  lesser  degree,  happened  with 
Walsrode  powder  and  with  cordite.  In  the  case  of  cordite, 
iodide  test  papers  made  by  two  different  chemists  behaved 
differently,  paper  A  showing  the  heat-test  reaction  after 
double  time  than  paper  B;  yet  when  the  same  papers  were 
tested  on  another  kind  of  powder  the  order  was  reversed, 
and  it  was  paper  B  that  showed  the  reaction  twice  as  late 
as  paper  A  ;  but  this  was  not  due  to  a  difference  of  sensitive- 
ness of  the  test  papers. 

Considering  the  high  temperatures  to  which  oils  can  be 
submitted  without  apparently  boiling  or  giving  off  visible 
vapours,  it  locked  improbable  that  in  the  case  of  a  powder 
containing  it.  it  should  be  the  oil  that  was  biding  the  heat 
test,  and  I  was  inclined  to  attribute  it  to  the  acetone  only, 
but  I  soon  found  that,  for  instance,  castor  oil  gave  off 
volatile  parts  comparatively  readily  at  somewhat  low- 
temperatures.  I  exposed  castor  oil  in  a  beaker  in  a  layer 
1  in.  deep  to  a  temperature  of  180°  F.  for  30  minutes, 
which  is  good  average  time  and  temperature  for  the 
Government  heat  test,  and  it  was  found  that  it  lost  0-245 
per  cent.,  which,  of  course,  is  a  far  greater  percentage  than 
would  be  required  to  absorb  the  small  amount  of  iodine  on 
the  test  paper.  I  had  also  20  grins,  of  castor  oil  exposed 
in  a  flat  glass  basin  to  a  temperature  of  38°  C.  for  72  con- 
secutive hour-,  and  the  loss  was  0"656  per  cent. 

It  did  not  seem  at  all  likely  that  vaseline  would  affect 
the  heat-test  reaction,  and  for  a  time  it  did  not  occur  to  me 
to  try  its  influence,  but  some  erratic  behaviour  of  cordite 
caused  me  to  approach  the  question  from  a  different  point 
of  view  bv  dissolving  both  castor  oil  and  vaseline  in  hot 
ether  and  preparing  three  samples  of  the  same  batch  of 
gnncotton,  one  sprinkled  with  5  c.c.  of  ether  only,  the 
i  with  three  drops  of  castor  oil  dissolved  in  5  c.c.  of 
ether,  and  the  third  with  three  drops  of  molten  vaseline  in 
the  same  quantity  of  ether.  I  then  submitted  the  three 
samples  to  a  temperature  of  40°  C.  in  a  drying  oven  to 
drive  off  the  ether,  and  applied  the  iodide  heat  test.  The 
times  were  as  follows  : — 

Minutes. 

Guncotton  alone 9 

Guncotton  and  3  drops  of  castor  oil ly 

Gnncotton  and  3  drops  of  Chesebrough  vaseline u 

There  seemed  to  me  a  possibility  that,  during  the  drying 
process  of  the  finished  explosives  containing  castor  oil 
or  vaseline,  some  volatile  matter  may  go  off  that  would 
influence  the  heat  test,  and  therefore  mineral  jelly  was 
submitted  tor  72  consecutive  hours  to  a  temperature  of 
C.j  when  the  lot-  was  found  to  be  0-061  per  cent. 
Three  drops  of  the  residue   of   this  exposed   vaseline  and 


castor  oil  were  then  dissolved  in  ether,  as  before,  using  a 
fresh  batch  of  guncotton  of  good  quality.  I  may  say  here 
already  that  all  my  comparative  heat  tests  were  made  on 
l-500grms.  of  explosive  at  a  temperature  of  80°  C,  this 
being  the  nearest  approach  in  the  metric  system  to  2,'i  grains 
at  180°  F.     The  results  were  as  follows  :  — 

Minutes. 

Guncotton  alone,  sprinkled  with  ether ic 

Guncotton  witli  dried  castor  oil  in  ether S2 

Guneotton  with  dried  mineral  jelly  in  ether 22 

Guncotton  with  undried  mineral  jelly  in  ether 22 

I  had  now  the  undoubted  proof  that  there  existed  a. 
number  of  ingredients  of  smokeless  powders  that  would 
hide  the  heat  test  reaction,  and  why  some  powders 
behaved  in  the  iodide  heat  test  in  such  erratic  way.  A 
powder  that  was  ground  in  the  evening  and  tested  at  once 
showed  much  longer  heat  test  than  wheu  it  was  onlv  tested 
next  morning.  Coarsely  ground  powders  gave  worse  heat 
test  than  finely  ground  ones.  Sometimes  a  powder  that  was 
exposed  for  many  months  gave  a  better  heat  test  than  a 
freshly  prepared  one.  Ali  this  is  due  to  the  state  of  divi- 
sion of  the  pow  der  when  the  heat  test  is  made,  and  to  the 
greater  or  smaller  quantity  of  acetone  or  other  ingredients 
retained  that  could  be  evaporated  in  the  given  time  of  the 
heat  test.  Moreover,  the  mill  as  used  for  grinding  smokeless 
powder  is  one  that  does  not  grind  but  chips  the  powder, 
and  although  only  those  grains  that  are  retained  on  a 
certain  sieve  are  used  for  the  test,  yet  there  are  great 
differences  in  size,  whereby  different  quantities  of  solvent 
may  be  given  off.  All  these  experiments  proved  to  me 
conclusively  that  the  iodide  heat  test,  as  at  present  pre- 
scribed, is  absolutely  inapplieable  for  most  of  the  modem 
smokeless  powders  and  also  some  blasting  explosives,  since 
the  iodine  that  is  supposed  to  be  liberated  is  acted  upon  by 
some  ingredients  contained  in  them.  If  von  consider  that 
the  heat  test  is  one  of  the  chief  criterions  for  the  suitability 
of  a  powder  for  prolonged  storage,  and  that  every  country 
in  the  world  has  a  similar  regulation  test,  you  will  under- 
stand the  great  importance  of  my  discovery.  A  manufac- 
turer, or  even  Government  factories,  caunot  afford  to  have 
their  deliveries  rejected  and  suffering  sometimes  great, 
pecuniary  losses  through  an  unsuitable  method  of  testing. 

It  seemed  to  me  that,  before  abandoning  an  old  trusted 
friend,  I  had  to  get  another,  and  I  therefore  set  about  to 
find  a  test'that  could  not  be  hidden  by  some  ingredieuts  of 
the  explosive,  that  is,  one  that  would  only  be  acted  upon  bv 
the  nitric  peroxide  developed  through  heat,  and  that  would 
as  much  as  possible  be  capable  of  application  in  a  similar 
manner  as  the  iodide  heat  test. 

I  have  looked  up  all  the  various  reagents  that  have  been 
proposed  during  the  last  40  years  for  the  detection  of 
small  quantities  of  nitric  peroxide.  A  number  of  them  I 
could  discard  at  once,  because  they  would  either  require  a 
complicated  preparation  or  a  treatment  of  the  explosive  by 
chemical  operations,  or  they  would  act  upon  the  explosive 
itself.  I  also  did  not  wish  to  have  a  reagent  in  which  the 
explosive  would  have  to  be  dissolved  or  with  which  it  would, 
have  to  be  mixed,  because  accurate  time  results  could  not  be 
expected.  Keagents  for  nitric  peroxide  have  been  proposed- 
by  Griess  (a  mixture  of  sulphanilic  acid  and  naphthylamine 
in  acetic  acid),  by  Plugge  (mercuric  nitrate  and  carbolic 
acid),  Jorrissen  (fuebsine  dissolved  in  glacial  acetic  acidV 
Yogel  (Kosaniline),  Meldola  (para-amidobenzeneazodi- 
methylaniline),  Curtman  (antipyrine),  Kopp  (dipherryl- 
amine),  Frankland  (sulphanilic  acid  and  phenol),  and. 
Griess  (»i-phenylencdiainiuehydrochloride). 

My  chief  aim  was  to  get  such  a  reagent  that  could  be 
applied  in  a  similar  manner  as  the  iodide  heat  test,  namely, 
by  placing  a  drop  of  the  reagent  on  a  piece  of  filter  paper, 
which  can  be  suspended  on  a  hooked  glass  rod  in  a  test  tube., 
this  way  of  testing  having  now  become  so  universally 
adopted  and  giving  such  easy  manipulation  that  it  was 
desirable  that  any  new  test  should  be  capable  of  being  done 
in  the  same  manner.  Besides,  such  a  test  would  not  come- 
into  contact  with  the  explosive  itself,  and  no  chemical 
combination  between  the  explosive  and  the  reagent  could 
therefore  be  anticipated.  Of  the  various  methods,  the 
antipyrine,  nietaphenvleuediamine,  fuchsine,  and  diphenyl- 
amine  reactions  recommended  themselves  most.   Antipynue- 
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I  i,:i  i  to  disn  ""li,  because  it  onlj  gives  a  verj 

alight  emerald-green  colour,   which   la  ool   suffloientli 

guishiihle.  m  I'lienvlencdiuininc  gives  a  yellow  reaction, 
but  proved  to  bo  uncertain  in  effeot,  and  ifl  ii"t  well  visible 
in  artificial  light.  For  fuohaine,  Jorrissen's  ami  Vogel's 
description  was  thai  0-01  grm.  should  be  dissolved  in 
100  I'..-.  <>t'  glacial  acetic  icld.     This  was  found  too 

and  i  therefore  diluted  the  glacial  acatio 
acid  with  wal  tr.  A  drop  of  this  fuchsine  Bolation  put 
mi  ■  test  papei  gives  b  most  beautiful  reaotion  with 
nitrio  peroxide  its  colour  changes  from  a  light  purple-red 
into  violet,  then  graduallj  into  sky-blue,  then  green,  then 
yellow,  and  final!)  disappears  altogether.  A  drawback  to 
it  is  that  free  mineral  acid  turns n  yellow  al  once      I  had 

e  hopes  of  being  al this  test,  but  after  numerous 

experiments  with  different  explosives  I  found  that  the 
change  from  red  to  blue,  which  1  considered  to  be  the  safe 

m;;ii,.!  d<  t  nitric  peroxide,  was  DO)  by  anj  means 

regular.  Sometimes  the  violet  colour  appeared  immediatelj 
before  the  blue  one,  but  al  othertimes  the  red  changed  at 
once  into  violet,  and  it  took  a  very  long  time  before  a  blue 
reaction  could  be  got  al  all.  1  therefore  concentrated  all 
raj  efforts  to  the  diphenylamine  reaction,  which,  as  is  well 
known,  is  a  very  sensitive  and  good  one.     However,  the 

al  way — as.  for  instance,  applied  in  the  examination  of 
water,  namely,  dissolving  the  diphenylamine  in  strong 
sulphuric  acid  and  adding  a  drop  of  it  to  the  water 
not  be  resorted  to,  because  the  strong  sulphuric  acid  would 
not  bo  without  effeot  on  the  test  paper,  whilst  al  the  same 
time  the  reaction  would  not  be  sufficiently  sensitive  unless 
f hi~  solution  could  be  diluted.  Diphenylamine  dissolves 
readily  enough  in  strong  sulphuric  acid,  but  it  this  solution 
is  diluted  with  water,  the  diphenylamine  i~  precipitated.  1 
used  various devices, such  as  putting  the  diphenylamine  solu- 

on  a1  ground  glass  plate,  then  on  a  null,  glass  plate,  then 
dipping  vegetable  parchment  paper  into  it,  but  in  all  these 
cases  1  got  n  drop  of  the  solution  hanging  down,  which 
required  a  large  quantity  of  nitric  peroxide  to  show 
coloration,  whilst  in  my  case  only  very  slight  traces  of  it 
w,ic  to  be  detected.  I  then  found  that  on  putting  a  few 
drops  of  water  into  a  flask  with  the  concentrated  sulphuric 
acid,  the  heat  generated  would  dissolve  the  diphenylamine, 
and  if  further  quantities  of  water  were  gradually  added, 
still  more  heat  was  generated,  and  a  clear  solution  of 
diphenylamine  in  the  ratio  of  1  to  500  obtained.  In  order 
prevent  the  too  rapid  evaporation  of  the  water  on  the 
paper.  I  mixed  equal  quantities  of  this  solution  and 
Price's  glycerin,  and  a  few  drops  of  this  Liquid  put  on  the 
filter  paper  proved  to  be  an  excellent  reagent  for  nitric  per- 
oxide.    Nevertheless,  after  keeping  this  solution  lor  several 

■its,  some  pink  flocculent  matter  was  thrown  dowu, 
evidently  a  product  of  reaction  between  the  strong  sulphuric 
acid  and  the  diphenylamine  ;  and  after  some  trouble  I  found 
that  the  following  method  of  preparation  and  the  following 
way  of  carrying  out  the  test  answered  all  purposes,  and  that 
diphenylamine  solution  so  prepared  could  be  kept  for  a 
very  long  time  :  — 

Take  0"  loo  grm.  of  diphenylamine  crystals,  put  them  in 
a  wide-necked  flask  with  a  ground  stopper,  add  50  e.c.  of 
dilute  sulphuric  acid  (10  e.c.  of  concentrated  sulphuric  acid 
to  -to  e.c.  of  water),  and  put  the  flash  in  a  water  bath  at 
between  50  and  55?  C.  At  this  temperature  the  diphenyl- 
amine will  melt,  and  at  once  dissolve  in  the  sulphuric  acid. 
when  the  flask  should  be  taken  out,  well  shaken,  and 
allowed  to  cool.  After  cooling,  add  50  c.e.  of  Price's 
double-distilled  glycerin,  shake  well,  and  keep  the  solution 
in  a  dark  place.  The  test  has  to  be  applied  in  the  follow- 
ing way  : — The  explosives  that  have  to  be  tested  are  to  be 
finely  subdivided,  guueotton,  nitroglycerin,  dynamite, 
blasting  gelatine,  8cc.  in  the  same  way  as  at  present 
directed  by  the  Home  Office  regulations.  Smokeless 
powders  are  all  to  be  ground  in  a  bell-shaped  coffee  mill 

nely  as  possible,  and  sifted  as  hitherto.  L*500  grins, 
of  the  explosive  (from  the  second    sieve  in  case  of   smoke- 

powder)  are  to  be  weighed  off  and  put  into  a  test  tube 
as  hitherto  used.  Strips  of  well-washed  filter  paper,  or 
strip,-  of  any  good  chemical  filter  paper,  25  mm.  long, 
10 mm.  wide,  are  to  be  hung  on  a  hooked  glass  rod  as  usual. 
A  drop  of  the  diphenylamine  solution  is  taken  up  by  means 


of  a  clean  glass  rod.  ami  the  upper  corners  of  the  tiller 
paper  are  touohed  with  it.  sn  that  when  the  two  drops  run 
together  about  a  quarter  of  the  filter  papet   is  moi  I       li 

is  then  put  into  the  t68l  lahe,  and  tlii-  again  into  thi 
water  bath,  which  has  been  heated  to  70  I'.  The  beat- 
te^t  reaction  should  not  show  in  a  shorter  time  than  1.', 
minutes.       It    will   begin   by    tin-   motBl    part   of    the    paper 

acquiring  a  greenish-yellow  colour,  and  from  thi-  moment 
the  paper  should  he  carefully  watched.     Alter  one  or  two 

minutes  a  dark  blue  mark  will  suddenly  appear  on  the 
dividing   line  between  the  wet  ami  the  dry  part    of  the  filter 

paper,  and  this  is  the  point  that  should  !»■  taken. 

I   believe  this    test    will  recommend    itself   a-    Very    simple 

and  effective  to  everybody,  and  I  hope  it  may  be  adopted 

.is  a  standard        I   may   be  therefore   permitted  to  give 
explanations  for  the   reasons  why  certain  details  have  been 
worked  out  in  the  way  indicated. 

Instead  of   having  to    re-   ly  sl.il  lis,-  potassium  iodide  from 

alcohol,    to   carefully  wash  filter    paper,    t"   dip  it,   after 

drying,    into  the  potassium  iodide  solution,  to  dry  this  again 

ina   dark  loom.to  cut    ofl    il lc,es,  divide    it   into  strips. 

and    yet    have    lest    papers    that    will    only  keep    for    a    short 

time,-    this    new    test    of    mine    allows    to   use     any    g I 

chemical  filter  paper,  such  as  it  is  supplied  in  circular 
sheets  of  great  purity,  and  a  solution  of  diphenylamine, 
which,  when  once  prepared,  is  practically  unaltered,  or  at 
least,  within  my  experience,  not  during  six  months,  and 
can  be  made  within  a  few  minutes.  The  diphenylamine 
solution  has  a  strength  of  about  1  in  1,000  by  volume.  The 
subdivision  of  the  explosive  requires  some  remarks.  In  all 
these  tests  it  is  essential  that  the  explosive  should  contain 
as  little  moisture  as  possible,  Otherwise  the  test  paper  will 
socio    be  thoroughly  dampened,  and  no  test   could  be  made. 

li    is,   however,  not  advisable   to  drj   explosives  at  higher 

temperatures,  because  my  experiments  have  shown  that 
nitric  peroxide  in  minute  traces  is  developed  already  between 
4.'i  and  50°  C,  and  if  explosives  were  dried  at  this  tempe- 
rature the  heat  test  would  not  be  accurate.  The  present 
Some  Office  regulation  of  drying  guueotton  in  an  open 
water-oven  at  120°  F.  is  satisfactory,  although  it  might  he 
advisable  to  dry  one  hour  instead  of  a  quarter  of  an  hour, 
but  at  40°  C.  only.  The  mixing  of  blasting  gelatine  and 
the  like  with  French,  chtdk  is  a  very  ur""d  way  of  subdivid- 
ing the  tough  mass.  Smokeless  powders  should,  as  a 
role,  not  be  dried,  because  many  of  them  contain  ingre- 
dients that  are  volatile  to  some  extent  even  at  40  (.'.,  and 
because  they  do  not,  as  a  rule,  contain  moisture  to  an 
appreciable  extent.  On  the  other  hand,  they  should  be 
ground  and  silled.  The  reason  for  the  desirability  of  sub- 
division is  twofold.  Firstly,  iu  a  very  dense  and  tough 
explosive  the  nitric  peroxide  developed  would  have  to  looseu 
the  structure  of  the  grain  before  it  could  escape,  whereby 
the  reaction  would  be  retarded.  On  the  other  hand, 
although  the  test  tube  has  a  small  diameter  and  the  height 
of  the  explosive  in  the  test  tube  is  small,  yet  the  coeffi- 
cient of  transmission  of  heat  cannot  at  all  be  neglected. 
If  the  powder  is  iu  the  shape  of  dust,  the  emission  of 
nitric  peroxide  through  the  layer  of  powder  into  the  empty- 
space  in  the  test  tube  takes  sometime.  If  the  explosive 
be  too  grained,  a  lesser  quantity  of  nitric  peroxide 

may  be  set  free  in  a  given  time.  Were  a  smokeless 
powder  not  ground  at  all,  the  hard  surface  resulting  from 
black-leading,  as  it  is  sometimes  done,  would  delay  the 
development  of  nitric  peroxide.  It  is  therefore  desirable  to 
have  the  powder  in  a  fairly  uniform  state  of  subdivision,. 
-o  a-  to  get  with  the  same  explosive  an  equal  constant, 
due  to  the  delay  in  transmission  of  heat  and  start  of  the 
decomposition. 

I  have  said  just  now,  that  the  coefficient  of  transmission 
of  heat  cannot  at  all  be  neglected,  and  direct  experiments 
to  prove  this  gave  remarkable  results.  In  a  water-bath, 
heated  to  70  (  .,  the  temperature  of  the  room  being  12°  C, 
it  takes  81,  minutes  to  reach  a  temperature  of  K9V  C.  in  a 
test  tube  filled  with  ground  cordite  or  ground  ballistite,  but 
11  minutes  if  the  ballistite  is  not  ground.  The  temperature 
rises  to  GO  ('.  iu  about  3  minutes,  but  the  last  10  degrees 
take  so  long,  and  it  makes  little  difference  whether  the  test 
tube  is  of  thick   or   thin  glass,  the  time   for  heating   the 
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interior  to  7o  C.  differing  only  by  the  fraction  of  a  minute 
in  favour  of  the  thicker  tube. 

I  was  inclined  to  attributs  this  delay  in  heating  the 
interior  of  the  test  tube  to  (he  fact  that  half  the  length  is 
exposed  to  the  cooling  action  of  the  ambient  ait.  I  had, 
fore,  a  test  tube  mad.-  by  Messrs.  Muller  and  Co.,  of 
High  Holborn,  the  upper  half  of  which  was  jacketed,  and 
the  jacket  completely  evacuated;  but  there  was  quite  a 
negligible  difference  in  the  time.  On  iilli nir  the  test  tube 
with  mercury,  the  time  lor  heating  to  70  ('.is  2  minutes, 
and,  the  delay  through  the  thermometer  having  beeu  found 
to  be  30  seconds,  the  loss  of  time  by  the  transmission 
through  the  glass  is  1 1  minutes.  The  reason  for  the 
additional  de!a\  of  6|  minutes  is  to  be  fonnd  in  the  fact 
that  air  i-  a  bad  conductor  of  heat,  and  it  is  the  air  enclosed 
iu  the  test  tube  that  requires  this  additional  time. 

I  now  tried  to  tin. I  whether  the  fart  of  the  air  expanding 
through  heating,  and  an  increased  pressure  being  set  up  for 
the  unity  of  volume,  had  any  influence  on  the  time  for 
heating.  For  this  purpose  I  tried  two  empty  tubes,  first  with 
the  india-rubber  snipper  tightly  fixed  iu,  ami  afterwards  with 
it  laid  loosely  on  the  top  so  as  to  allow  for  expansion. 
The  following  table  shows  the  result,  tin-  water-bath  being 
kept  at  70° : — 


Ordinary 

Test  Tulie. 

Vacuum 

1  Test 
rube. 

After 

Minutes. 

Tight 

Loose 

Tight 

Lo  ise 

-     pper. 

Stopper. 

6 

Stopper. 

0 

j 

0 

11 

it 

14 

11 

14 

] 

::i 

86 

32 

37 

8 

11,' 

02 

I6l 

53 

3 

BO] 

.-.4,1 

62 

4 

.,:>, 

1;:, 

604 

66 

67] 

1' 

*;sj 

66 

7 

69 

671 

69 

8 

lis' 

69} 

68 

69} 

V 

69 

•■'■') 

88] 

695 

ill 

693 

'* 

It  appears,  therefore,  that  if  the  stopper  of  the  test  tube 
or  the  glass  rod  in  the  stopper  fit  loosely,  the  duration  of 
th.-  heat  test  can  be  reduced  by  about  two  minutes. 

The  temperature  for  the  heat  te-t  I  have,  after  very 
careful  consideration,  put  down  at  70 '  (.'.  A  general  test 
lik  •   the  heat  test  ought  to  be  the    >ame  in   every  country, 


so  as  to  be  able  to  compare  results  ;  and  as  we  are  gradually 
giving  up  the  use  of  grains  and  Fahrenheit  temperature 
scale,  it  was  best  to  resort  to  the  metric  system.  The 
temperature  was  originally  put  dowu  by  the  Home  Office  at 
for  guncotton,  Schultze  pawder,  B.C.  powder,  &e., 
and  was  gradually  raised  to  170°  F.  for  guueotton  and  to 
ISO  F.  for  all  other  explosives.  A  careful  comparison  of 
a  large  number  of  explosives  at  present  in  [he  market, 
both  with  the  iodide  and  my  diphenylamine  test,  has  shown 
that  the  temperature  of  lso  F.  is  too  high  to  allow  of  a 
sufficient  margin  for  observation  and  errors.  I  believe 
this  high  temperature  was  resorted  to  heeause  with  the 
former  temperature  of  170°  F.  some  smokeless  powders 
that  hide  the  heat  test  seemed  to  give  such  extraordinarily 
good  tests  as  to  necessitate  waiting  for  hours  for  a  reaction, 
and  it  wrs  thought  to  expedite  matters  by  raising  the 
temperature.  I  have  shown  by  my  diphenylamine  test 
that  the  reaction  actually  takes  place  in  a  very  short  time  at 
lower  temperatures,  and  even  some  good  powder--  in  the 
market  would,  if  exposed  at  180:  F.,  scarcely  stand  10 
minutes.  It  will  not  be  doubted  that  the  temperature  of 
70'  C.  is  one  that  is  not  likely  to  occur  under  ordinary 
circumstances  of  storage  and  use. 

The  sensibility  of  my  reaction  is  a  very  marked  one  :  the 
blue  mark  on  the  test  paper  appears  within  a  few  seconds, 
whilst  with  iodide  paper  it  takes  sometimes  two  minutes  to 
have  a  brown  line  well  defined,  and  I  know  how  even 
careful  operators  have  often  disputes  as  to  whether  there 
was  a  browu  line  already  or  not.  At  night  the  blue  mark 
is  not  so  well  visible  as  at  daytime,  but  still  sufficiently 
clear,  so  that  it  cannot  be  missed.  It  is  best  to  look  at 
the  paper  with  the  light  shining  on  to  it,  and  not  to  look 
through  the  paper.  In  cases  of  doubt  a  screen  of  filter 
paper  behind  the  test  tube  will  make  the  blue  more  visible. 
The  best  light  for  such  observations  is  the  incandesces! 
gas  light,  for  reasons  that  will  be  readily  understood  ;  with 
electric  or  ordinary  gas  light  a  screen  of  thin  light 
paper  will  prove  to  In-  of  advantage. 

I  now  append  lute  a  long  series  of  heat  tests  made  at 
80°  C.  with  almost  every  smokeless  powder  that  I  could 
get  hold  of.  I  wish  to  state  distinctly  that  this  table  is 
not  made  for  advertising  a  particular  explosive,  nor  can 
an  inference  to  the  general  keeping  qualities  of  an  explo- 
sive he  drawn  from  such  isolated  experiments.  My 
tests  simply  show  the  behaviour  to  the  heat  test  of  a  par- 
ticular sample  of  powder  that  I  obtained  in  tin 
market,  and  were  chiefly  done  with  a  view  to  compare  the 
relative  value  of  the  iodide  heat  test  and  my  diphenylamine 
test. 


Hkat  Tests  of  Various  Smokeless  Powders 
Temperature,  80°  C.  (176"  F. )  :  Quantity  of  Powder,  1  ■  .".dd  grms. 
I  =  Iodide  paper;  G  =  Guttmann's  diphenylamine  paper. 


of  Powder. 


Time  in  Minutes. 


Composition. 


Guncotton From  Waltham  Abbey 

Small  white  grams 

From  issl».  small  yellow  grains 

1.1  .  \n.  1   18  months  old,  grey  ish,  large  grains. 

is  months                      argegn 

lire,  nt  manufacture 


.1  .  French  Government  sporting    1888,  greenish-brown,  large  chip-. 


;  189  our,  smaller  chips 

Cannonitc Small  cylinder  nigh 

Sill  tll'r. 

Ililll' I  .  „ 

Ambei  Pink,  large  grains 

Wal-r  Grey,  small  grains 

1    i      Small  wl 

U.P.92  \ Flakes, slightly  black-leaded 

Grey,  small  grains 

K  I    .      

Flakes,  S  mm.  square,  i  mm.  thick  ..v. 


Wood-nitrocellulose,  and  saltpetre 

Nitrocellulose  and    saltpetre,   without 
camphor. 

Nitrocellulose,  saltpetre,  and  camphor  . 


Nitrocellulose  and  ammonium  dichro- 
mate. 

Nitrocellulose,    saltpetre,    and     resin, 

black. leaded. 

Nitrocellulose,     barium     nitrat. 

paraffin. 
Nitrocellulose,  dissolved  in  acetic  ether. 


9 

Si 

16 

14 

111 

11 

1 

5 

•-•o 

not  tested 

76 

18 

trace. 

10 

:i 

10 

- 

13 

13 

•j  ■: 

•_■:; 

s 

a 

.-,; 

29 

so 

211 

50 

21 

15 

17 

50 

26 

75 

8t> 

trace. 

tO.  I8B7. 
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Heat  Tans  01    Various  Sm i  »->  Powosaa    continued. 


Remarks. 


Thin  flakes,  black-leaded 

\.  FOntor,  sporting 'nun  Hakes 


\  ■.■:.... 


black-tended,  is  mum 


.        .  with- 

out HOl 




*  powder N 

PIukI mi' Brown  w-niius Nitrocellulo  itolueno  . 

leite is  mouths  "Id.  dark  bruwn  link. •■> Nitrocelruloei 

\>w.  Ughl  brown  flakes ..  >. 

flakes,  clock  loaded 




■ 

s  s 





I    


Wliil, 

Pink,  large  grains, . 


n  s.  Maxim  . 


White,  large  grains 

according  t<>  patent 


1 

i . 

IS 

lii 

19 

a 

•_'" 

is 

30 

28 

0 

17 

17 

11 

Is 

11 

11 

10 

17 

III 

In 

111 

11 

:i 

111 

10 

in 

12 

in 

9 

7 

I  Thin  strings 

Normal  powder I  Small  Hakes Nitrocellulose 


illulose,  saltpetre,  and  paraflm.1 

Solvent,  acetone ( 

■  n    and     nitroglycerin,    with  j 
2  per  cent,  of  castor  ou ( 

| 


60 

60 
120 
90 

37 
11 


II 
10 
II 


It  will  '  :rly  from   the  above   table  iliat  the 

addition  of  castor  oil,  acetic  ether,  acetone,  camphor,  Va 
lino,  &c.  make  the  iodide  heal  test  quite  impossible,  whereas 
•t  1  v  reliable  results  arc  obtained  with  mj  diphen)  lamine 
test.  I  have  repeatedly  made  anumbei  of  diphenylamine 
with  tliv  same  Latch  of  powder  at  veq  careful)) 
regulated  temperatures,  and  always,  found  the  test  to 
coincide  very  well.  This  led  me  to  investigate  whether 
a  relation  could  be  found  between  the  temperature  to  which 
a  sample  is  exposed  iu  the  heat  test  and  the  time  within 
which  the  diphenylamine  reaction  shows  itself.  1  used  For 
my   experiments    to   this    effect    guncotton    from    Walthain 


C 

IOC 


Abbey,  sinci    in   this  no   other  constituent   could  influence 
the   heat    test,   and   .heeked   them    bj    several    Bmok 
powders.       The    following    diagram    has    been    made    from 
actual  inciding  experiments,  and   yon  will  see    from 

the  curves  that  the  relation  between  the  temperature  and  the 
time  is  one  that  can  he  expressed  for  differences  i>r  minutes 
in  steps  of  degrees  centigrade  iu  a  geometric  progression  of 
the  value : — 

k  +  m,  It  +  2  m,  k  +  4  in,  k   +  ¥  in,  I;  +  16  m, 

/.■  being  a  constant  due  to  the  delay  in  transmitting  the  heat 
h  the  explosive  and  in  starting  tb  sitiou. 


>{  ,j  i      ; 
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6 
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I  believe  this  geometric  progression  to  hold  good  for  all 
nitro-compound  explosives,  and  at  some  future  time  intend 
to  lay  before  you  diagrams  of  a  large  number  of  explosives. 


Meanwhile   I  think  it  will  be  useful  to   those  wishing    to 

struct  similar  curves,  if  I  give  them  simple  formula.*  by 

which  they  can  do   so.      The  formula;   are   the    result   of 
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careful  cal 'illations,  anil  1  do  nut  think  it  necessary  to  state 
at  length  how  they  were  arrived  at,  as  their  correctness  can 
be  easily  checked. 
l.,t— 

ii.  6  be  the  times  in  minute-  found  !>y  experiment. 

—  the  relation   between  any  two  real  times  in  the  geo- 
metrical progression,    , 

rf  =  6  —  a  =  difference  between  the   times  found    by 
experiment. 

mimjn3mA m.    the    real    times    for   each    degree 

without  the  constant, 

ft  a  constant  for  the  transmission  of  heat  and  starting 
the  decomposition, 

n    the   number   of   degrees    centigrade    between     one 
determination  and  the  other, 

/the  factor  of  the  geometrical  progression  ; 
then  we  have — 

d 
1      J'-l 
a  —  si]  =  A 

II   —   ft   =  IR|, 

w,y  =  mo, 

m\fi  —  "'::■ 

hi,/3  =mv 

'"1/4  =  '":■,' 

and  so  forth  : 

»i,/«-i  =  m,. 

The  powers  of/ can  be  found  for  the  practical  variations 
of  temperature  from  the  following  table  :  — 


1-1487 


1487 
32 


/     =1 
/  J  =  1 
/■»  =  1-52 
/■"  =  1-74 
f  &  __  2 

/  «  =  2 

/  r  =  -' 
f  8  =  3 
V  •  =  3 
/!«  =  4 
>=4 
/»  =  5 
/»=  6 
/"  =  6 


800 
919 


00 
30 

64 
03 
48 
00 
59 
28 
06 
96 


/,5  = 
/,B  = 
/'■  =  10-56 
/>*  =  12-13 
/i»=  13-93 
/•"  =  16-00 
/*'  =  18-38 
V~  =21-11 
/3  =  24-25 
fu  =  27  B6 
/:i  =  32-00 
/»  =  36-76 
/-■  =  42-22 
/»  =  48-50 


/3, 

f4« 


55-72 

64  00 

73-52 

84-45 

97-01 

111-43 

128-00 

147-03 

168-90 

194-01 

222-86 

256  00 


Take  as  an  example  the  guncotton 
we  found  bj-  experiment  for  80"  9  min., 
We  have  then — 

21  - 


curve.     Let   us  say 
and  for  70°  21  min. 


12 
1-1487  .>  -  1  =  4  -  1  ~~  4' 
ft  =  9  -  4  =  5. 


Tempo  nitures. 

Duration  in  Minutes 
Real.    Apparent. 

80°            '2 

= 

4-00 

9-00 

4  —    1 

79    4   x    1-1487 

=4   x    115 

= 

4-60 

9-60 

1    x    11487= 

=  4   x    1-32 

= 

5-28 

10-28 

77    4   x    114873 

=4x1- 52 

= 

6-08 

11-08 

1    x    1-14874 

=  4    x    174 

= 

6-96 

1 1  •  9t; 

75    4    x    1-1487* 

=  4   >    2   00 

= 

8-00 

13-00 

71    1   x    1-14876 

=  4   x    2-80 

= 

9-20 

14-20 

1    x    1-14*7' 

=  4 

= 

1056 

15-56 

72    4   x    1-1487* 

=  4    • 

= 

12-12 

1712 

7  1     I    x    1-1487-' 

=  4   x    3-48 

= 

13-92 

18    92 

70    4     <     1-  14S71" 

=  4    x   4-00 

= 

21   00 

It  ire  compare  the  curves  on  the  diagram,  we  find  that 
guncotton  has  a  low  constant  and  a  high  factor  of  pro- 
gression, whilst  sporting  ballistite  has  a  high  constant  and 
a  very  low  factor.  A  high  constant  means  that  it  takes  a 
long  time  to  start  decomposition,  a  high  factor  that  the 
explosive  decomposes  very  slowly.  The  best  explosive 
will,  of  course,  be  one  that  has  both  a  high  constant  and 
a  high  factor. 


It  seems  to  me  that  it  will  scarcely  he  sufficient  to  say 
tbat  an  explosive  must  stand  a  certain  number  of  minutes 
at  R  particular  temperature  in  order  to  pronounce  it  as  one 
that  possesses  reasonable  safety.  I  can  quite  conceive  a 
ca'e  where  an  explosive  has  a  constant  approaching  0,  anil 
yet  the  decomposition  in  increased  temperatures  may  take 
wide  intervals  of  time.  On  the  other  hand,  you  may  have 
to  wait  rather  a  long  time  to  start  decomposition,  but  once 
started  it  may  develop  rapidly. 

Considering  that,  as  shown  before,  it  takes  8\  minutes  to 
heat  the  contents  of  a  test  tube  to  70°  C,  it  may  surprise- 
that  the  constant  of  some  powders  on  the  diagram  is 
5  minutes,  and  that  of  guncotton  3  minutes  only,  but  this 
is  due  to  the  fact  that  with  them  decomposition  starts  at  a 
lower  temperature  than  Su3  C.  The  heat  test  value  of  an 
explosive  will,  therefore,  be  the  inferior  the  more  its  con- 
stant is  below  the  time  required  for  obtaining  equilibrium 
between  the  outer  and  inner  temperature  of  the  test  tube* 
and  it  will  be  advisable  to  fix  a  minimum  limit  for  the 
constant,  say  5  minutes. 

I  do  not  think  that  with  my  diphenylamine  test  all  the 
objections  are  overcome  which  have  been  raised  from  time 
to  time  against  the  value  of  the  heat  test  as  such.  Those 
well  acquainted  with  such  tests  know  that  widely  different 
results  are  sometimes  obtained  under  the  same  conditions  j 
that  frequently  no  reaction  at  all  is  shown  on  the  test  paper, 
or  one  that  does  not  give  the  required  depth  of  tint  even 
after  hours  of  heating.  The  same  will  occur  with  my 
diphenylamine  test ;  and  the  reasons  for  these  vagaries  of  the 
heat  test  are  difficult  to  find.  I  believe  they  are  partly  due 
to  the  physical  state  of  the  explosive,  but  in  a  good  many 
eases  the  treatment  of  the  explosive  during  mauufaetuiv 
will  account  for  very  large  differences.  The  heat  test  will 
always  be  an  empirical  one  to  a  certain  extent,  but  the 
benefieial  effect  obtained  by  it  so  far  has  proved  that  it  i<  :i 
necessity. 

Discission-. 

Mr.  W,  F.  Eeid  considered  the  paper  of  even  greater 
importance  than  it  might  appear  at  first  sight,  since  the 
test  which  it  dealt  with  was  one  which,  as  a  condition  of 
the  license  under  which  they  work,  affected  all  the  manu- 
facturers of  explosives  in  this  country.  There  could  be  no 
doubt  that  the  present  heat  test  of  explosives  was  most 
erratic  in  its  behaviour,  and  had  in  consequence  engaged1 
the  attention  of  experts  for  many  years  past.  Mr.  Gutt- 
mann  had  therefore  rendered  great  service  in  discovering 
the  reasons  of  its  unreliability.  It  would,  he  thought,  have 
been  better,  in  discussing  the  ingredients  which  gave  risc 
to  the  irregularities  complained  of,  to  classify  them  into 
volatile  and  non-volatile  bodies,  seeing  they  posse- 
properties  of  very  different  character.  While  he  agreed 
with  the  author's  remarks  as  to  the  irregularities  of  the 
heat  test,  he  could  not  quite  accept  his  explanation  of  the 
rinses.  In  making  experiments  on  the  flashing  points  of 
explosives  he  had  devised  an  apparatus  which  consisted 
of  a  bath  of  mercury  in  a  porcelain  vessel,  and  capable  of 
being  completely  covered  m.  Using  this,  he  found  thai 
the  flashing  point  of  explosives  rose  considerably,  especially 
that  of  guncotton  -,  a  sample  of  soluble  guncotton  heated 
in  the  air-bath  in  the  ordinary  way  flashed  at  125  C,  but 
in  the  mercury  bath  at  212"  C.  Another  sample,  when 
mixed  with  castor  oil  partially  nitrated  flashed  in  the  air- 
bath  at  145  ('.,  but  in  his  apparatus  at  205°  C.  Further 
experiment  revealed  that  the  castor  oil  was  itself  nitrated  by. 
nitrogen  peroxide  and  nitrous  acid.  He  therefore  concluded 
that  in  all  cases  where  castor  oil,  or  other  drying  oil  of  similar 
composition,  was  mixed  with  the  explosive,  it  would  absorb- 
nitric  peroxide,  but  in  the  case  of  acetone  there  might  be  a 
different  action.  With  regard  to  the  presence  of  a  solvent 
in  a  powder,  his  own  experience  corroborated  Mr.  Gutt- 
mann's.  He  had  foind  solvent  present  iu  EC.  powder 
15  years  old.  With  regard  to  the  volatilisation  of  tin- 
castor  oil,  he  thought  that  was  accounted  for  by  the 
presence  of  water,  from  which  the  oil  was  never  entirely 
free.  Glycerin  would  also  sometimes  contain  oxidation 
products  of  linseed  oil,  if  the  two  bodies  had  been  at  any 
time  in  contact.  He  hoped  that  Mr.  Guttmann's  new  test 
would  be  of  general  utility. 
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Mr.    lit  rtbau    Hi.i  ii  it.  in. -in  that 

-»l U:ili-.   have   n   direct  tendei  mpose  niti 

pounds,  -.ii<l  he  would    liki'   to  see   the  equation  showing 

bow    ill.  i     naini     il i        He    heartily   congratulated    the 

Ulhor  "ii  tin-  prescience  which  hud  led  to  the  difi 
thai  particles  of  leml  sulphate  in  the  trashing  apparatus 
earned  up  so  much  nitrons  matter  as  u>  impair  the  quality 
•>f  the  nitroglycerin.  lie  would  .also  he  glad  to  be  in- 
formed- as  the  author  inferred  that  neither  the  chemical 
oompositiou  nor  the  physical  condition  of  the  nitrocellulose 
index  in  it  ii"«  one  could  discern  the  best  quality 
of  nitrocellulose  to  be  nsed.  Could  this  knowledge  be 
gained  only  K\  direct  i  \ jun nuiit.  or  could  the  author 
give  them  any  further    inforn  to    the   cause   of 

the  phenomenon    referred    to?     Another   interesting  point 

ut  of  the  author's  statement  thai  "  acetic  arid  has 
a  marked  reaction  of  potassium  iodide  S  that  it 
might    tend   to   liberate   hydriodic   acid,  he   thought   that 

acid  would  be  unlikely  to  affect  potassium  iodide; 
certainly  be   should   not  expect   it  to  liberate  iodii 

as  so,  he  did    not  see  bow  tin-   test  could    lie  more 

re  when   acetic   acid    was   there.     He   quiti 
with  Mr.  Heid's  opinion  that  the  loss  of  weight  observed 
in  tin-  case  oil   was  in   all  probility  due  to  the 

expulsion  of   water,  and   not   to  any  l<>-  matter. 

Further,  supposing  that  Mr.  Guttmann's  test  were  adopted. 

that   the  higher  oxides  of  nitrogi 
absorbed  bj  oils  both  of  the  drying  and  non-drying  classes, 
and  would  it  not  therefore  follow  that  any  oxide  oi  nitrogen 

d     would     not    only    Ii  don    on    the    paper 

smothered,  but  would  be  stopped  at  the  very  Bource  by 
the  oil  present  in  the  explosive?  Considering  what 
happened  in  the  elaidio  reaction,  it  was  at  least  possible 
that  the  higher  oxides  of  nitrogen  might  never  get  away 
at  all.     The  new  teal  appeared  to  him  to  be  a  very  happy 

idea,  and-  if  it  Led  to  the  substitution  of  a  method  di 

on  something  other  than  the  liberation  of  iodine,  the  author's 

action  was  amply  justified. 

Mr.  I'.  G.  Sanford  observed  that  his  own  experience  with 
one  of  the  powders  shown  on  the  hoard  did  not  ague  with 
the  author's,  who  gave  r.t  minutes  as  the  time  tor  the  test 
in,  both  when  usinsr  the  old  iodine  test  and  with  his 
own  heat  test.  It  was  well  known  that  this  powder  was 
gelatinised  with  acetone;  he  would  like  to  ask  Mr.  Gutt- 
iiianu  how  he  explained  this. 

Mr.  (■.  Trkm  it  bore  witness  to  the  generally  satisfactory 
results  obtained  by  the  heat  test.  The  failures  of  cargoes 
sent  to  Australia  to  pass  the  test  there  were  due  rather  to  the 
dirty  condition  of  the  holds  of  the  ships  employed  than  to 
the  character  oi  the  explosives  themselves.  He  also  hoped 
that  some  arrangement  might  he  made  whereby  manu- 
facturers could  be  supplied  with  test  papers  from  the  Home 
<  rffice,  so  that  they  might  work  with  the  same  papers  as 
vith  which  the  official  test  was  to  be  made.  At  present 
manufacturers  were  making  their  own,  and  he  had  found 
some  considerable  time-differences  between  papers,  all  of 
which  he  was  assured  were  recently  made.  If  they  were 
supplied  with  a  new  set  of  test  papers  at  the  beginning  of 
each  month,  it  would  be  a  most  satisfactory  arrangement, 
and  for  his  part  lie  would  be  most  willing  to  pay  for  the 
convenience. 

Mr.  W.  Mai  sab,  while  admitting  that  the  results  of  the 
heat  tests  were  sometimes  erratic  was  surprised  that  the 
author  had  made  out  so  bad  a  case  against  iodide  of  starch 
paper,  especially  with  respect  to  the  testing  of  Maxim 
powder.  So  far  as  hi-  experience  with  castor  oil  and  other 
•'  suitable  oils"  had  gone  the  difficulty  had  not  been  to  g 

n  but  that  the  reaction  was  got  only  too  readily.  As 
a  rule,  however,  the  failures  were  due  to  the  unsatis 
character  of  the  nitro-cottons  and  the  nitro-glyccrn  used. 
He  knew,  however,  that  with  castor  oil  a  good  powder 
could  be  made  whi -h  would  easily  stand  the  heat 
from  15  to  30  minutes.  These  facts  proved  that  oil  conld 
not  always  have  the  tremendous  masking  effect  ascribed  to 
Mr.  Guttmanu.  He  considered  the  diphenylamine 
test  well  worth  further  study,  though  the  old  test  w.'is  by  no 
means  so  unsatisfactory  as  the  author  considered  it. 

Mr.  R.  W.  S.  '' nil  fiih,  as  a  manufacturer,  had  a  deep 
interest  in  the  question  before  the  meeting.  He  had  used 
the    h*at    test    tor   Jo  years,    and    quite    agreed    with     the 


author's    statement    that    it    was    sometimi  -    apparently 
erratic.     At    the   same   time,    those   who    used   it    daily, 
no  accustomed  i"  its  behaviour,  as  was  tin-  case  in  bis 
own  laboratory,  and   haying  that  knowledge  were  abl< 

so  use  the  list  as  to  obtain  perfectly  reliable  resnlts.  He 
quite  agreed  with  the  views  expressed  bj  Mr.  Guttmarm,  as 

i"   tin     i -in    for    insisting  on   great    can'  and  purity  in 

the  materials  used  in  the  manufacture  of  nitro  compounds. 
In  his   own  manufacture  he    bad  been   compelled  to   bar  the 

employment  of  alkalis    and   lead.     The   us,.   ,,,  ti,,.  latter 

body    had    been  the  cause   of   a  serious    accident    at   his    own 

works  is  years  ago.  Experience  also  showed  that  in  the 
preparation  of  wood  pulp,  n  was  essential  to  avoid  am 
charring  during  the  drying  process.  He  mentioned  these 
in  confirmation  of  the  statements  made  by  the  author. 
With  regard  to  the  shipments  to  Australia,  be  agreed  with 
Mr.  Trench  that  the  failures  were  due  rather  to  the 
dition  while  in  the  ships  than  t"  the  climate,  for  he  iiad 
known  powder  to  be  sent  out  and  to  be  brought  hack  again 
without  being  landed,  and  received  back  the  worse  for  the 
journey.  He  regarded  the  proposed  test  as  a  valoabli 
auxiliary  to  he  used  in  conjunction  with  the  older  method. 
There  were  some  points  in  the  subject  extremely  difficult 
to  understand  :  for  example,  lookiug  through  the  figure- 
given  by  the  author,  and  knowing  the  composition  of  tin- 
powders  concerned,  l onld  not  see  that  the  law  laid  down 

by  Mr.  (iuttmann  as  to  the  presence  of"  hiding"  materials 
producing  differences  of  time  was  in  force  throughont  tin- 
whole  of  the  tests.  In  considering  this  question,  the 
physical  condition  of  the  material  at  the  time  the  test  was 
applied  should  he  carefully  home  in  mind,  and  that  was  , 
point  which  he  hoped  the  authorities  would  deal  with  in  a 
more  satisfactory  manner  than  at  present. 

Dr.  A.  lMrni,  F.B.S.,  said  that,  as  Chemical  Adviser 
to  the  Explosives  Department  of  the  Home  ( iffice,  and 
responsible  for  the  application  of  the  heat  test  to  all  explo- 
sives manufactured  in  or  imported  into  this  country,  it 
would  be  understood  that  he  could  not  criticise  the  paper 
fully  at  that  moment,  as  any  remarks  from  him  might 
hamper  future  action  by  the  authorities.  He  could  assure 
the  author,  however,  that  he  would  give  the  prop 
process  his  best  consideration,  and  if  he  found  it  an  im- 
provement on  the  old  test  would  be  happy  to  recommend 
it  to  the  Home  <  Iffice,  the  authorities  at  which  were  always 
ready  to  receive  and  fully  consider  complaints  or  sugges- 
tions in  the  most  courteous  manner.  Haying  said  this  he 
would  make  a  few  general  remarks.  He  could  not  admit 
that  the  iodine  test  was  as  bad  as  Mr.  Guttmanu  made  out, 
but,  naturally,  an  inventor  was  enamoured  of  his  own 
process  and  could  hardly  be  expected  to  be  thoroughly 
impartial.  Many  complaints  had  been  made  about  the 
heat  test  and  he  had  often  investigated  them,  but  they 
generally  turned  out  to  be  due  not  to  the  test  itself  but  to 
the  method  of  applying  it.  To  take  the  case  of  maximite 
and  cordite,  was  it  not  possible  that  the  difference  in  those 
cases  was  due  to  the  fact  that  the  powders  contained  nitro- 
glycerin, which  was  volatilised  and  decomposed  bv  the 
sulphuric  acid  on  the  test  paper  ?  He  had  never  known 
cordite  to  stand  120  minutes,  rarely  for  much  more  than 
30  minutes,  but  there  were  many  points  which  might  account 
for  the  difference,  for  instance,  with  a  leaky  stopper  the 
test  might  be  protracted  for  hours.  Again, "if  the  sample 
was  too  moist  the  margin  between  the  dry  and  the  moist 
part  of  the  paper  would  shift  downwards  and  there  would 
be  no  test  got  at  all.  The  explosive  must  be  of  the  proper 
degree  of  dryness  so  that  the  dividing  line  did  not  move 
perceptibly.  As  regards  the  time  necessary  to  heat  the 
sample  in  the  test  tube,  he  thought  that  Mr.  (iuttmann  had 
over-estimated  its  influence,  the  time  of  the  test  being 
governed  not  so  much  by  the  total  quantity  of  explosive 
used  as  by  the  amount  of  the  surface  exposed  to  heating. 
One  might  go  as  low  as  three  grains  of  gun-cotton,  and  if 
it  were  properly  disposed  might  get  the  test  as  fast  as  with 
20  grains.  The  quantity  was  given  mainly  to  give  sufficient 
heating  surface.  If  vaseline  had  the  influence  attributed  to 
it  by  the  author  one  would  imagine  cordite,  which  had  been 
heated  for  some  time  in  an  open  vessel,  would  give  the 
heat  test  more  readily  than  cordite  heated  in  a  closed  vi  - 
but  the  reverse  was  the  case.  He  thought  the  author  was 
mistaken,  too,  as  regauls   the  action  of  acetic  acid.     If  that 
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body  wor  added  to  good  guneotton  it  would  affect  it  but 
slightly  at  tirsi,  but  if  kept  for  Borne  weeks  at  UK)  the  test 
would  "be  materially  lowered.  With  regard  to  the  shipments 
to  Australia,  to  which  many  references  had  beeu  made,  he 
would  point  out  that  the  cargoes  condemned  were  as  often 
blasting  gelatin  as  gelatin  dynamite,  the  latter  only  con- 
taining wood  meal.  He  had  found  some  years  ago,  and 
mentioned  the  fact  in  his  annual  report,  that  trelatin 
dynamite,  Nos.  1  and  2  (gelignite  was  not  an  officially 
recognised  name)  stood  the  heat  test  worse  than  blasting 
gelatin,  and  he  then  thought  this  due  to  the  wood  meal ; 
now,  however,  it  was  just  the  reverse  and  the  latter  stood 
the  test  worse.  This  might  be  due  to  the  fact  that  the  one 
could  he  made  at  an  ordinary  temperature,  while  the  other 
required  a  slightly  elevated  temperature,  therefore  it  was 
probablv  not  the  wood  meal  which  did  the  chief  damage. 
Another  poiut  not  referred  to  was  the  very  general  opinion 
hehl  among  manufacturers  and  chemists  that  it  was 
tin  acid  which  caused  had  heat  tests.  That  he  con- 
sidered a  great  mistake,  as  a  rule  acidity  could  be  readily 
washed  out.  It  was  some  compound  or  compounds  which 
decomposed  at  a  lower  temperature  than  the  explosive 
proper,  which  were  mainly  of  volatile  character,  and  difficult 
to  get  rid  of  hv  washing,  which  caused  the  difficulty.  The 
difficulty  in  the  case  of  nitroglycerin  was  to  get  the  happy 
medium.  If  one  used  too  much  air  the  mixture  was 
churned  up  too  much  and  separated  with  difficulty,  but 
with  sufficient  aeration  nitroglycerin  could  be  made  to  stand 
any  reasonable  test.  All  explosives  were  the  better  for 
aeration,  and  it  was  of  no  use  to  try  to  get  rid  of  the  acid 
only.  No  one  was  more  sensible  of  the  shortcomings  of 
the  heat  test  than  himself;  nevertheless,  he  was  sure  that, 
if  carefully  applied,  it  did  no  injustice.  In  the  process  of 
manufacture  the  explosive  could  be  followed  step  by  step, 
and  as  it  was  more  washed  or  aerated  the  test  would  rise. 
An  explosive  which  would  stand  the  heat  test  well  was  sine 
to  be  a  >tal>le  body  in  our  climate  at  least,  though  not, 
perhaps,  in  tropical  climates;  but  it  did  not  follow  that  if 
it  did  not  stand  the  heat  test  that  it  was  necessarily  a  bad 
one,  but  there  being  no  difficulty  in  getting  an  explosive 
which  would  stand  the  heat  test  it  was  well  to  insist  upon 
it.  Undoubtedly  the  test  was,  in  a  great  measure,  influenced 
by  the  physical  condition  of  the  bodies  treated,  and  it  was 
therefore  extremely  difficult  to  arrange  tests  which,  while 
safeguarding  the  public,  would  not  unduly  hamper  the 
manufacturers.  This  they  had  endeavoured  to  do  by 
laving  down  rules  as  to  the  degree  of  sub-division  and  using 
different  temperatures.  They  had  also  carefully  regulated 
the  amount  of  test  tube  which  should  be  above  the  water, 
and  the  distance  at  which  the  margin  between  the  dry  anil 
the  wet  paper  should  be  above  the  heated  surface.  That 
was  an  important  point ;  for  if  the  paper  were  put  into  too 
«arm  a  part  of  the  tube  the  test  was  necessarily  prolonged. 
It  should  be  near  enough  to  be  readily  affected,  but  not  too 
near.  In  the  early  days  personal  equation  often  influenced 
the  test,  or  again,  it  was  a  question  of  light,  as  on  a  dull 
day  the  action  would  not  be  defined  with  sufficient  sharp- 
ness. To  overcome  that  difficulty  they  had  instituted  a 
standard  tint  line.  The  standard  paper  was  placed  in  a 
tube  side  by  side  with  the  tube  containing  the  sample  to 
he  tested,  and  the  operator  had  then  before  him  a  paper 
without  the  line  and  oue  with  the  brown  line.  That  method 
eliminated  the  personal  equation  aud  enabled  the  test  to  be 
made  in  any  light  sufficient  for  seeing  the  standard  line. 
Lastly,  most  of  the  difficulties  of  the  test  arose  when  dial- 
ing with  good  explosives  giving  a  heat  test  of,  say,  20 
minrttes  ami  upwards,  whereas  when  dealing  with  bad 
explosives  difficulties  were  rarely  experienced  aud  different 
observers  generally  agreed,  The  former  was  of  but  little 
importance,  for  whether  a  powder  stood  for  half  an  hour  or 
an  hour  was,  from  his  point  of  view,  immaterial,  but  it  was 
of  importance  that  bad  explosives  should  be  discovered. 

.Mr.  Diiii  lliiixt.i;  observed  that  possibly  the  two  tests 
were  not  on  the  same  footing.  Tin  iodide  test  was  used 
generally  to  detect  nitroui  compounds,  the  diphenvlamine 
rest  to  detect  nitrites  or  nitrates,  the  latter  of  which  would 
not  be  detected  at  all  by  the  iodide  test.  It  was  obvious, 
therefore,  that  in  many  cases  the  tests  could  not  give  the 
same  results,  because  they  did  not  apply  to  the  same 
thing. 


1  >r.  S.  KioEAi.  thought  that  the  alleged  absorption  of 
nitrous  compounds  by  lead  sulphate  might  have  some 
importance  in  connection  with  accumulator  work,  for  if 
nitrous  compounds  were  so  absorbed  it  would  influence  the 
behaviour  of  accumulator  plates  afterwards.  He  agreed 
with  Mr.  Hehner's  remarks  as  to  a  nitrate  test  giving 
different  results  to  one  tor  nitrites;  and  it  also  seemed  to 
him  that  the  test  effected  a  narrowing  of  the  variations, 
whereas  what  was  wanted  was  a  test  which  increased  the 
differences.  He  feared,  therefore,  that  diplienylamiue  was 
loo  delicate  a  reagent  for  use  in  this  connection,  as  it  had 
been  found  in  the  case  of  milk  examination.  It  would  be 
recollected  that  its  use  was  suggested  tor  detecting  the 
adulteration  of  milk  by  water,  but  it  was  afterwards  found 
that  milk  to  which  no  water  had  been  added  would,  under 
some  conditions,  give  the  diphenylaiuine  reaction. 

ilr.  F.  YV.  Jones  writes  as  follows  : — Does  acetone 
"hide"  the  heat  test?  Mr.  Guttmann's  experiments  gay 
decidedly  "  No."  Many  of  the  explosives  of  which  be  gave 
comparative  results,  contain  acetone,  sonic  even  as  much  as 
2  or  3  per  cent.  In  some  of  those  I  have  in  mind  there 
was  an  actual  increase  of  time  with  the  dipbeuylamine 
paper,  whereas  Cooppal's  which  CDuld  not  contain  more 
than  the  merest  trace  of  its  hardening  solvent  (I  question  if 
it  is  acetone),  showed  a  very  great  difference  in  the  two 
tests.  The  dipheuylamiue  paper  gave  generally  tests  of 
shorter  duration,  aud  one  would  naturally  expect  where  the 
iodide  paper  gave  the  longest  time  the  difference  would  be 
the  greatest,  which  explains  uiauy  of  the  results. 

The  heat  test,  we  must  all  admit,  is  an  empirical  one  j 
furtnermore,  it  is  a  washing  test,  and  while  it  is  sufficiently 
reliable  for  nitrocellulose  aud  nitroglycerin  in  the  raw 
condition,  it  is  quite  unreliable  for  them  when  made  up 
into  their  various  forms.  Mr.  Guttmann  explains  this  in 
tin  case  of  gunpowders  by  the  action  of  oue  of  the  minor 
ingredients  in  these  explosives.  I  maintain,  on  the  other 
hand,  that  in  the  main  this  difference  is  accounted  for  by 
the  change  in  the  physical  nature  of  the  base,  ami  what 
Mr.  Guttmann  has  told  us  has  not  changed  nrj  views,  I 
belieye  that  until  these  products  arc  brought  to  practically 
the  same  condition  -as  the  base,  aud  that  the  same  test  is 
applied,  reliable  and  comparable  results  will  never  be 
obtained  and  injustice  may  be  done,  and  remember  we  only 
want  to  find  if  the  ingredients  of  these  products  were 
properly  washed.  The  Home  Office  heat  tests  for  nitro- 
cellulose aud  nitroglycerin  are  well  known,  the  materials 
are  in  certain  physical  conditions  and  any  alteration  which 
increases  or  decreases  the  exposed  surfaces  affect  in  an 
inverse  ratio  the  time  they  stand  any  prescribed  test. 
Thus,  if  the  20  grains  of  nitrocellulose  were  gelatinised 
and  formed  into  1  grain  the  time  would  be  the  longest,  and 
between  this  and  impalpable  dust  the  time  decreases  step 
by  step.  It  is  therefore  obvious  that  one  particular  heat 
test  will  never  apply  to  all  guupowders.  The  grinding, 
until  they  pass  a  fairly  large  meshed  sieve,  is  nol  sufficient, 
because  tin-  "chips"  from  grains  of  O'lOO  iu.  thickness 
will  be  very  different  from  "  chips  "  stopped  by  the  same 
sieve  from  grains  of  0-010  in.  thickness. 

I  have  proposed  that  gelatinised  guncotton  preparations 
be  ground  in  a  mill,  and  only  the  dust  that  passes  a  sieve 
of  60  meshes  to  the  inch  be  accepted  for  the  test  and  that 
the  test  be  exactly  the  same  as  that  applied  to  guncotton. 
1  have  satisfied  myself  by  innumerable  experiments  that 
such  finely  divided  gelatinised  nitrocellulose  stands  the 
heat  test  practically  the  same  as  the  nitrocellulose  from 
which  the  powder  was  made.  I  believe  also  for  those 
gelatinised  preparations  that  contain  fairly  large  per- 
centages of  nitroglycerin  but  which  arc  mil  plastic,  the 
above  test  would  be  quite  sufficient,  but  for  gunpowders] 
like  cordite,  which  when  rubbed  through  a  Go  mesh  sieve 
are  quite  plastic  this  treatment  increases  the  time,  because. 
as  a  matter  of  fact,  the  exposed  surfaces  are  reduced  owing 
to  the  oily  nature  of  the  mass,  and  here,  possibly,  the 
blasting  gelatin  heal  test  would  be  the  correct  one.  Except 
in  the  case  of  cordite  it  is  entirely  contrary  to  my  experience1 
with  gelatinised  compositions  to  find  as  Mr.  ( luttmann 
states  that  the  coarsely-ground  powders  give  wor.-o  te.-t- 
tbau  the  finer,  furthermore,  it  i-  contrary  to  my  exp 
to  find  that  dry  heat  lessens  the  heat  test;  1  have  always 
found  the  opposite  to  be  the  case.     From  time  to  time  we 


THE    rOUBNAL  OF  THE  SOOTETT  OF  CHEMICAL  INI"    iTB 


' 


loaded  cartridge*  al  temperature* 
•  .  |"n    1   ,  and  although  the  powder, 
h  |in        illy  iii  :i  hermetically  <  ■  ret  the  heal 

improve*  is  thetime  ol  heating  in  prolonged.  In  one  instance 
i  .uti'  k.-ft  ii  i"  I  for  72  hours  without  inter- 
missioi  .  and  whereas  the  powder  stood  26  and  _'t  minutes 
iting,  it  «iix.,l  c,:\  ami  120  minute-  after  heating  \ 
man]  experiments  of  the  same  nature  gave  similar  result*. 
The  d  '  -  more  rapid  and  more  prouounced  it'  the  pow- 

Jei  -  -  .1  to  the  air  during  bearing.    Although 

Mr.  Guttmnnn'stest  does  ootseem  bo  different  From  the  official 
in-  change,  yet  as  ;i  corrobomtive  one 
l  be  of  gre  explosive  manufacturers 

A.Uon  me  to  correct  one  statement  in  the  paper  as  to  the 
in  of  the  various  rifl.-it.  -  -     8.R.,  and  9  \   . 

which  ar.  said  to  be  composed  ol   nitroceUnlose  and  nitro- 
As  the  manufacturer  of  these  products   1   mat 
that  nitrobenzene  does  nol  enter  into  the  composition 
cplosives. 
Mr    ii.  (,nnn«,  in  reply,  said  he  had  fully  ei 
that  his  paper  would  draw   upon   himself  and  the  proposed 

matters  ontro- 

their  nature,  and  required  so  many  experiments  to 
appreciate   ttieir  value,  that  he  could  -  any  other 

'in-lit.     lie  iliii  not   claim  that  the  proposed    test  ' 
i  eould  quite  imagine  that  a  better  one  iro 
far,  diphenylamine   hail   proved   itself 
•  all  others.     Although  Dr.  Dupre  suggested  that 
his  i  i   -  due  to  the  natural  enthusiasm  of  a  rUs- 

tr.  Dupre  knew  well  that  nobody  was  more  critical 
than  himself,  and  h.   was  nol   likely,  therefore,  to  be  over- 
toil' lr.  Reid  had  asked  that  the  bodies  concerned 
Id  he  divided  into  volatile  and  non-volatile  constituents, 
he,  i«  common  with  another  speaker,  stated  that  castor 
>.<uld  ahsorh    nitrie    peroxide    ami    not 
aid  only  say  that    if   those  gentlemen  would 
any  pure   explosive,  say   guneotton  or  nitroglycerin. 
and   -                 nely-divided  castor  oil  npon  it.  the\  would 
find  the  heat  te-t  to  go  up.     He  was  convinced  that  that 
•i  due  to  the  absorption  through  the  <>il  itself. 
Mount    had    called    attention  to   the  elaidine  reaction. 
.  it  this  showed  conclusively  that  nitrogen  peroxide 
bed  by  the  oil  itself.     He  could  only  .say  that  he 
had  rhnents,  and  did   not   set  the  elaidine 
ntly    quickly    to    prove  that    that    was    the 
iou  took  hours,  and  there- 
I   could  not  be  the  cause  of  the  disappearance  of 
iodine.     Mr.    Keid  and  Mr.  Blount   also  held  that  thi 
in  weight  of  the  castor  oil  was  due  to  the  volatilisation  of 
-.      In    reply,  he    would  point  to  the    tests  given  in  his 
paper,  in  which  the  castor  oil  was  exposed  for  72  hours,  by 
which  time  theguncotton  and  the  oil  as  well  had  lost  all  the 
- :  yet,  after  all  that  drying,  the  castor  oil  would  hide  the 
nid.  in  fact,  would  do  so  at  any  time.     Mr.  Blount 
I    for   an    explanation    why    alkalis   decomposed    nitro 
compounds.     He  would   be  happy  to  give  that  information, 
though   probably    Mr.    Blount   was  well  aware  that  Colonel 
lie--,  in  I  171,  showed  that  with  caustic  alkalis  reaction  took 

-•  violently.      He  also  asked  why  the  percent;; 
nitrogen  and  the  degree  of  solubility  were  not  sufficient  to 
<how  the  suitability  of  collodion  cotton  for  making  bla 

tin.  The  reason  was  that  the  physical  state  of  the 
jelly  hail  to  be  considered,  and  the  capacity  of  the  collodion 
ton  for  retaining  the  nitroglycerin  in  the  form  of  a  jelly. 
Mr  So, turd  said  he  had  found  that  eannonite  stood  the 
for  two  or  three  hours,  and  could  not  understand  hoti  be 
(the  anther)  had   got   only  13  minutes.      A  similar   opinion 

h\  Dr.  Dupre.  He  would  point  out.  howi 
that  it  followed  from  his  paper  that  the  age  of  the  powdej 
and  the  state  of  division  were  important  factors:  with 
au  old  powder  in  a  fine  state  of  division  and  very  dry 
it  would  be  found  that  the  solvent  had  gone,  and  s,.  there 
-how  a  difference.  Mr.  Trench  and  others 
had  spoken  about  explosives  going  to  Australia.  Seeing 
thai  rth    thousands   of     pounds    were  destr 

because    they   failed  to  pass    this   test  in    A    - 
tralia,  it    was  obvious  'hat  the   matter  was   a  very    set 
one.       All    he    eould  say  was  that    a   blasting  gelatin    that 
did    not    contain    wood    pulp  would     stand    the    heat     test 
better   than    gelignite,   which    did    contain    it.       It    must 


;  be  rem.  inhered  that  blasting  gelatin  ii  ■  tough  tubs) 
from    which    nothing     an   some  OUl   of   the    ulterior;  an) 
imposition  would,  therefore,  show   itself  on    the  i 

surface   only    in    the   first    instance.      It    was   different    with 

dynamite  No.  -.  some  of  winch  »a-  perfectly  gelati 
some  very  parous.  He  was  nol  -peaking  only  ol  exp; 
manufactured  in  England  ;  such  prodi  oade  every- 

wdiere;  but  the  same  testa  were  used  Coi  explosives 
wherever  and  however  made;  therefore,  when  he  spoke 
of  gelatin  dynamite  being  nol  in  a  perfect  jelly,  !,• 
Hot  necessarily  -[leaking  only  of  explosives  made  in  this 
country.  Nitric  peroxide  was  developed  al  low  tem- 
peraturi — at  I.",  t'.  already,  —ami  if  the  dynamite  were  left 
for  some  days  it  would  be  found  that  at  50  C.  it  was 
gone — it  would  openly  decompose.  When,  therefore,  ;t 
was  shipped  to  Australia  in  badly  ventilate, I  vessels,  the 
h.at  would  rise.  Moreover,  it  had  been  found  that 
explosives  stored  in  hot  places,  such  as  Aden,  blew  up 
voliint  inlv,  so  that  it  was  not  only  the  filthy  condition  OX 
ships  that  was  to  blame.  Mr.  Macnah  stated  that  he  got 
the  reaction  too  - He  thought  the  differences  between 

-  most    be  due  to   the   imperfect   character  of  the 
nitro-cotton.      He   knew    Mr.  Macnah-   reputation   foi 
accuracy,  and  therefore  accepted  his  statement,  hut  it  did 

..  with  ins  own  experience.  Where  erratic  be- 
t  was  the  order  of  the  day,  experiments  must  differ 
in  the  hands  of  different  men.  lie  was  glad  that  such  an 
experienced  man  a*  Mr.  Griffith  could  confirm,  from  his 
own  knowledge,  most  of  the  statements  he  (the  author) 
had  put  forth.  And  now  he  came  to  the  most  important 
contribution  to  the  discussion,  »iz.,  Dr.  Duprc's  remarks. 
It  was  difficult  tor  him  to  replj  to  Dr.  Dupre,  because 
there  was  no  man  of  greater  experience  than   he  on  this 

Ever  since  he  had  had  to  do  with 
for  nearly  25  years — he  had  been  a  disciple  of  Dr.  Dupre, 
and  he  could  quite  Understand  that,  as  the  lather  of  the 
iodide  heat  test,  he  was  loth  to  give  way  to  a  newer 
method.  Still  he  was  sure  that  Dr.  Dupre  would  he  the 
first  to  put  aside  a  bad  test  if  he   «  icd,  and  his 

object  was  to  convince  him  that  the  iodide  beat  te-t  was 
really  not  reliable.  Dr.  Dupre  said  he  had  never  come 
across  a  complaint  due  to  the  heat  test  itself.  That  might 
be  the  ease,  but  he  must  certainly  have  had  many  well- 
founded  complaints  which  were  based  on  it.  Both  Dr. 
Dupre:  and  Mr.  Blount  remarked  about  the  action  of  acetic 
acid.      No   doubt  acetic  acid   di  inhinc  with  iodine, 

but  it  also  cannot  he  said  to  affect  nitro  compounds.  The 
fact  is  not  yet  quite  cleared  up,  but  it  exists ;  and  the 
acetic  acid  does  not  require  days  to  show  itself,  but  shows 
immediately,  as  proved  iu  his  paper.  Let  anyone  take 
nitroglycerin  of  undoubted  excellence,  and  add  to  it  one 
drop  ol  acetic  acid,  and  down  would  go  the  heat  test.  Then 
l'r.  Dupre  said  that  he  had  never  seen  cordite  or  Maxim 
powder  stand  for  120  minutes.  He  could  only  reply  that 
he  had.  and  for  longer  ;  and  the  gentleman  who  had  made 
the  test  with  him  was  in  the  room.  It  was  clear,  therefore, 
that  the  test  was  absolutely  erratic,  and  the  differences  in 
'he  te-ts  were  due  to  nothing  but  the  fact  that  one  powder 
was  older  and  more  finely  ground  than  another.  He  was 
confident  that  Dr.  Dupre  would  find  that  he  was  right,  and 
that  the  iodide  heat  test  was  unreliable.  With  regard  to  Mr. 
Jones's  remarks,  he  was  surprised  that  Mr.  Jones  did  not 
take  the  trouble  to  make  a  simple  experiment,  which  would 
have  satisfied  him,  in  less  time  than  it  took  to  write  Ids 
question,  that  acetone  did  hide  the  heat  test  very  much 
indeed.  Both  he  and  Mr.  Blount  referred  to  certain  pow- 
the  table  made  with  acetone,  and  which  yet  gave 
equal  results  with  the  two  lest.-.  He  could  only  say  that 
he  had  had  these  powders  in  his  possession  for  IS  months, 
.mil  they  were  probably  quite  that  age  when  he  got  them,  so 
'here  might  have  been  uo  acetone  left  in  them.  At  the 
same  time  it  would  be  interesting  to  know  how  Mr.  done- 
determined  the  percentage  of  acetone,  as  there  might  be  an 
error  in  this.  The  physical  state  of  the  explosive  had  not 
nearly  so  great  an  influence  as  Mr.  Jones  attributed  to  it. 
That  powder  in  cartridges  should  give  better  heat  tests 
after  prolonged  heating  was  contrary  to  experience.  He 
knew  that  the  powders  made  by  Mr.  Jones  did  not  contain 
nitrobenzene,  but,  in  view  of  an  action  pending  in  the 
courts,  he  thought  it  was  near  enough. 
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OK   PAKANITRANIXINE  RED. 

BY    A.    LIEBMANN,    PH.D. 

Previous  publications  have  always  been  directed  to  the 
following  points,  viz.,  purity  of  the  parauitraniline,  the 
manner  of  its  diazotation,  and  the  preservation  from  de- 
composition of  the  8-naphtbol  on  the  fihre.  I  now  propose 
to  show  what  influence  the  presence  of  a-naphthol  in  the 
8-compouud  has  on  the  brightness  of  the  red,  and  to 
prove  experimentally  the  limits  within  which  a-naphthol 
may  be  present  in  /3-naphthol  if  at  all. 

The  important  problem  which  confronted  me  at  first  in 
regard  to  the  8-naphthols  was  as  to  whether  and  in  what 
way  a  pure  compound  could  be  obtained  from  the  article  of 
commerce.  Perhaps  it  will  be  best  now  to  shortly  state  the 
results  of  my  experiments,  and  to  show  by  what  line  of 
investigations  they  have  been  obtained.  In  the  first 
instance,  I  have  prepared,  as  far  as  I  know,  by  a  new 
method,  chemically  pure  8-uaphthol  from  the  commercial 
product.  Secondly,  I  found  new  analytical  tests,  qualitative 
and  quantitative,  to  prove  the  presence  of  a-naphthol  in 
8-naphthol,  even  if  present  only  to  the  extent  of  O'Ol  per 
cent.  Thirdly,  I  examined  a  series  of  commercial  8-naph- 
thols for  this  impurity.  Fourthly,  I  studied  the  injurious 
influence  of  o-compound  if  present  in  the  8-naphthol  on 
the  final  colour ;  and,  finally,  I  made  some  experiments  to 
determine  by  which  analytical  methods  the  presence  of 
meta-  and  orthonitraniline  could  be  detected  in  parani- 
traniline.  I  have  not  finished  my  experiments  with  ortho- 
nitraniline. and  I  will  leave  this  matter  to  further  examina- 
tion. 

The  preparation  of  pure  8-naphthol  was  based  on  the 
following  observations:  — 

I  had  studied  the  solubility  of  commercial  8-  and  a- 
uuphthol  in  toluene.  On  dissolving  a  weighed  quantity  of 
8-naphthol  in  a  weighed  quantity  of  toluene,  and  on  cooling 
the  solution  thus  obtained  to  about  7°  to  8°  C.  for  two 
hours,  tin  whole  of  the  liquid  appeared  to  solidify  to  one 
mass  of  fine  crystals,  which  were  separated  by  filtration 
from  the  toluene.  The  filtered  solution  was  then  evaporated 
on  the  water-bath,  and  the  solubility  at  this  temperature  of 
8-naphthol  in  toluene  was  found  to  be  1  per  cent.  A 
corresponding  experiment,  carried  out  with  a-naphthol, 
proved  its  solubility  to  be  3-55  percent. ;  but  no  notice  is 
taken  in  this  experiment  of  a  certain  loss  of  naphthol  which 
is  always  sustained  from  evaporation  of  its  toluene  solution. 
A  further  difference  between  the  two  compounds  as  to  their 
solubility  in  toluene,  is  that  on  addition  of  petroleum  ether 
to  the  toluene  solution,  8-naphthol  seems  to  be  completely 
precipitated  whilst  the  a-naphthol  remains  in  solution  on 
the  addition  of  the  petroleum  ether  to  the  toluene  solution. 

The  purification  of  the  commercial  8-naphthol  was  now 
an  easy  matter — 50  grms.  of  commercial  8-naphthol  were 
dissolved  in  500  c.c.  of  toluene  ;  the  solution  was  allowed  to 
cool;  the  precipitate  was  separated  by  means  of  a  suction 
filter,  washed  »ith  100  c.c.  of  a  mixture  of  equal  quantities  of 
toluene  and  petroleum  ether;  and  finally  washed  with  ,J0  c.c. 
of  petroleum  ether — 40  grms.  of  8-naphthol  were  obtained, 
melting  at  1-2-J  to  124' ('.  With  this  quantity  of  8-naph- 
thol, the  operation  was  repeated  as  before  described,  and 
the  melting  point  of  the  repeatedly  purified  product  was 
found  to  be  now  at  from  122"  to  123°  C.  A  sample  of  this 
naphthol  was  reery~tallised  several  times  from  hot  water, 
with  the  addition  of  animal  charcoal,  but  the  melting  point 
did  not  alter  but  remained  at  122"  to  121!°  C.  This  seemed 
to  me  not  to  indicate  yet  a  completely  chemically  pure 
product,  and  another  purification  was  resorted  to  ;  5  grms. 
of  the  8-uaphthol,  which  was  obtained  in  the  before  described 
manner  by  purification  with  toluene  and  petroleum  ether, 
were  suspended  in  50  c.c.  of  water,  and  were  then  distilled 
with  steam.  From  the  distillate  it  crystallised  in  beautiful 
white  glittering  flakes,  which  were  filtered,  dried,  and 
repeatedly  recrystallised  from  boiling  water.     Its  melting 
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point  was  now   122°  to  132*5    (  .     All  tin-  melting   points 

M   taken   with    u    normal   thermal 
Imperial  Physical  Institute  at  Uerlin. 

To  lest  the  purity  of  ihr  product  thus  obtaioei 
thrown  "ii  my  own  resources,  or  rather  I  pealrj  arrived  at 
the  subject  for  which  tlii-  investigation  was  undertaken. 
There  is  in  literature  do  test  described  to  prove  the  presi  ace 
of  a-naphthol  in  3-nnphthol.  I  Owe,  however,  to  the  kind- 
ness of  Mr.  Levinstein  a  description  of  the  te-t  now  in 
aong:  t  industrial  concerns  interested  in  this  product. 
It  is  as  follows:—  Dissolve,  in  a  dry  200-0. c.  thisk.  i 
of  d  naphthol  i:i  lOc.c.  alcohol,  ami  add  Sec.  iron  per- 
eUoride  solution  (50  gnus,  iron  perchloride  to  l  litre). 
After  two  iiiiuutfs  Btanding,  add  40  ec  water,  when  a 
precipitate  is  formed,  -hake  this  well  up.  If  the  sample  is 
free  from  a-nophthol.  the  precipitate  is  white  (with  a 
nisli  shade  in  the  beginning)  and  must  remain  white. 
Ii  the  sample  contains  a-naphthol,  the  precipitate  i-  at  first 
-lightly  coloured,  and.  on  standing,  turns  violet,  till   blue, 

ording  to  the  quantity  of  a-naphthol  present.  Bj  this 
test  the  presence  of  0*05  a-naphthol  can  easily  be  detected 
if  the  sample  to  be  tested  is  allowed  to  stand  a  few 
hours  If  the  3-nnphthol  contain  more  than  about  0*3  per 
cent,  of  o-,  the  precipitate  formed  is  at  once  coloured  violet, 
which  on  standing  becomes  deeper  in  -hade.  The  depth  of 
the  iriolet  colour  produced  when  a-naphthol  is  present,  if 
worked  under  exact);  the  same  conditions,  is  proport 
to  the  quantity  of  a-uaphthol  present  iu  the  sample,  and  the 
method  can  therefore  be  osed  for  quantitative  tests,  viz., 
bj  making'  mixtures  of  pure  3-naphthol  with  known  quanti- 
ties of  o-naphtbol,  and  by  comparing  the  shades  produced 
with  the  sample  to  be  test. 

as   this    test   undoubtedly  is,  yet    I    venture 
that    the    new   method    which    I    am    going    to    discuss    is 
superior  to  it   in  every  way,  indicating  even  the  presence 
oj  0*01    per  cent,  of   a-uaphthol  in  3-naphthol.  and  being 

ly  adapted  for  quick  and  reliable  analysis.  This 
test  :-   based   on   the   property  of  a-naphthol  to  combine 

lily  and  in  presence  of  3-naphthol  in  preference  to 
this  compound  with  diazo-solutrons,  and  to  produce  com- 
binations with  alkalis  forming  coloured  solution-,  whilst 
the    corresponding   bodies    of   3-naphthol    arc  insoluble  or 

.rly  insoluble  in   alkalis.     Amongst  the  diazo-compounds 
applied   in  this  way  diazo-benzene   was  list  very  successful. 
ution   of  the  oxy-azo  compounds  in  alkalis  is  not 
-utnciontly  pronounced. 

A  number  of  experiments  have  been  carried  out  with 
this  amine,  but,  a-  I  said  before,  I  soon  threw  diato-beozene 

rbcard,  and  turned  to  other  diazo-compounds  to  achieve 
my  purpose.     Strange   to   say.  the  very   compound  for  the 
benefit  of  which  this  research  had  been  undertaken  was  the 
which   finally  led   me  to  overcome  the  difficulty,  and 
yielded  the  most  perfect  results,  viz.,  the  diazo-cornpound 
of  pamnitraniline  ;  and  1  will   now  at  once  give   a  descrip- 
tion of  the    test,   as   1   at   last   settled   it,  to  determine  the 
nee  of  a-naphthol  in  its  isomeric  compound. 
Weigh    0*144   gnu.    of    the    3-naphthol   to   be    tested. 
solve  in  a  graduated  test-tube  in  5  e.c.  pure  alcohol,  and 
make  up  to   IS  c.c.  with  pure  toluene.     Dissolve  0*14  of 
paranitraniline    in   9  c.c.   of  dilute   hydrochloric  acid,  cool 
outside  with  ice,  preferably   mixed  with  common   salt   and 
dnuotise  with   1   c.c.  of  normal   nitrite   of    soda  solution. 

v   allow   1    c.c.   of   this   diazo-compouud,  which   equals 

'14  of  diazotised  paranitraniline,  to  run  into  the 
graduated  test-tube  containing  the  naphthol  solution  ;  shake 
well,  add  some  water,  and  separate  the  two  layers  which 
form  by  means  of  a  small  separating  funnel.  Shake  the 
toluene  solution  with  5  c.c.  of  normal  caustic  soda,  and 
compare  the  colour  of  the  alkaline  solution  with  the  alkaline 

tion   obtained   in    exactly    the    same    manner    from    a 

iphthol  containing   a   known    quantity    of   a-naphthol. 
omparing  two  such  solutions,  the  amount  of  a-naphthol 
in  3-naphthol  is  readily  determined. 

My  tirst  idea  was  to  prepare  a  -cale  of  such  coloured 
solutions,  ranging  from  0-O1  per  cent,  up  to  1  percent.: 
but  I  found  that  the  very  dilute  solutions  containing  from 
0*01 — 0*1  of  a-naphthol  will  decompose  on  being  kept  for 
some  time,  and  therefore  it  is  always  advisable  to  make 
new  tests  side  by  side. 


I  If  eourse,  a  great  number  of  experiments  had  to  be  mil. 

before  I  determined  on  the  method  which  1  have  before 
described,  and  1  do  not  think  that  anything  can  be  Ii 
from  the  more  imperfect  te-ts  which  resulted  from  these 
experiments.  I  should,  however,  like  to  mention  one 
experiment  which  was  rather  surprising.  1  was  under  the 
impression  (and  I  believe  it  is  a  general  impression  in 
literature)  that  3-naphthol  doei  not  combine  with  diazo- 
paranitrobenzenc  in  a  hydrochloric  acid  solution.  I  have. 
however,  observed  that  it  a  hydrochloric  acid  solution  of 
paranitrodiazobeiizeiie  be  added  to  an  alcoholic  solution 
of  pure  3-naphthol,  a  yellowish-orange  precipitate  i-  at 
once  formed.     This  yellow:-  changed  as 

soon  as    1    attempted   a    purification  or   even  on   -tan  ling  a 

tew  seconds  oi  a  i  filtration,  into  the  well-known 

and   beautiful    red    paranitn  izo-3-naphthol.     This 

compound  could  only  be  either  a  hydrochloride  of  the 
latter  body  or  a  pai. initrodiuzohydrow  naphthalene,  and  I 
incline  very  strongly  to  take  the  latter  view,  t  If  such 
bodies  there  are  only  very  few  instance-  known,  if  anv  a' 
all.  lam  informed  by  Prof.  Meldola  that  he  has  described 
or  made  one  of  this  class  of  compounds  by  acting  with 
paranitrodiazobenzene  or  orthobromo-i3-naphthol. 

I  have  examined  about  half-a-dozen  different  products, 
and  I  find  that,  with  the  exception  of  one  of  theiu,  they  all 
contained  more  or  less  a-naphthol.  The  results  arc  as 
follow-; — line  of  the  -amples  contained  0*8  per  cent., 
another  o-l,  the  third  0*09,  and  the  fourth  0-7  per  cent, 
of  it.  One  sample  1  found  to  b<  practically  free  from  a- 
naphthol,  containing  onlj    .;    per  cent,  of  it. 

'Phis  investigation  would  no:  be  complete  unless  I  proved 
also  the  influence  which  these  quantities  of  a-naphthol  in 
S-naphthol  have  on  the  final  parauitraniline  red.  The  red 
was  produced  in  the  manner  described  by  A.  (1.  Green  at 
one  of  the  meetings  of  the  Society  of  Dyers  and  Colourista 
in  Manchester  with  the  exception  that  I  elected  to  take  a 
stronger  solution  of  /3-naphthol,  which  means  that  I  used 
a  solution  containing  about  2  per  cent,  of  3-uaphthol. 
The  result  showed  plainly  that  the  presence  of  0-25  of 
a-naphthol  in  3-naphthol  distinctly  exercises  an  injurious 
influence  on  the  colour,  and  probably  to  an  experienced 
eye  even  the  quantity  of  01  percent,  would  be  plainly 
visible. 

I  produced  a  series  of  dyed  materials  using  pure  3-naph- 
thol and  3-naphthol-  _  0*1  per  cent.,  0*25,  0*5,  1. 
2,  3,  4,  and  5  per  cent,  of  a-naphthol.  In  using  3-naphthol 
containing  less  than  0-1  per  cent,  of  a-naphthol  the  re-ult 
wa-  such  that  I  could  not  detect  any  difference  between  the 
colours  resulting  from  pure  3-naphthol  and  such  a  product. 
If,  however,  the  quantities  are  1  10  and  more  of  a-naphthol 
in  3-naphthol,  as  I  said  before,  the  experienced  eye  will  be 
able  to  detect  the  difference  from  the  re-ult  obtained  from 
the  pure  product.  My  attention  was  then  directed  to  an 
examination  of  the  commercial  paranitranilines  and  I  will 
here  at  once  say  that  I  found  the  commercial  paranitranilines 
very  pure  products.  I  however  succeeded  in  devising  a 
method  for  estimating  the  meta-amidouitraniline  in  para- 
nitraniline if  0- 1  per  cent,  or  more  is  contained  in  it.  The 
tea.  tion  is  based  on  the  well-known  fact  that  metanitran- 
iline  after  reduction,  produces  metaphenylene-diamine, 
which,  on  treatment  with  uitrous  acid,  yields  Bismarck 
brown,  the  dvestufi  perhaps  better  known  as  Manchester 
brown. 

As  there  are  certain  precautions  to  be  observed  in  carrying 
out  this  experiment  1  will  give  a  detailed  description  of 
it  :— 

o-25  part  of  paranitraniline  are  covered  with  water  in  a 
flask  which  is  provided  with  a  cork  fitted  with  a  glass  tube 
and  a  piece  of  india-rubber  with  a  slit  closed  at  the  end  with 
a  glass  rod  which  allows  gas  to  escape  but  not  to  enter. 
Some  hydrochloric  acid  is  added  and  some  zinc  dust  and 
the  flask  is  shaken,  preferably  with  exclusion  of  light, 
until  a  colourless  solution  is  obtained ;  it  is  then  quickly 
filtered,  and  the  solution  is  made  up  to  230  c.c.  0-025 
parts  of  metanitraniline  are  reduced  iu  exactly  the  same 
manner  and  also  diluted  to  250  c.c.  If  10  c.c.  paranitrani- 
line solution  are  diluted  to  50  and  one  or  two  drops  of 
a  weak  solution  of  sodium  nitrite  are  added,  only  a  very 
slight  change  to  a  light  yellow  can  be  observed.  If,  however, 
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10  c.c  of  the  reduced  paranitraniline  solution  are  mixed 
with  0-1  c.c  of  the  reduced  metanitraniline  sedation  aud 
made  up  into  5o  c.c.  a  light  brown  coloration  will  be 
produced  on  the  addition  of  one  or  two  drops  of  dilute 
sodium  nitrite  solution  and  this  coloration  will  be  all 
the  more  intense  in  proportion  to  the  quantity  of  reduced 
metanitraniline  present. 

I  intended  to  devise  an  analytical  method  for  estimating 
the  presence  of  orthonitraniline  in  the  commercial  para- 
nitraniline  by  means  of  the  property  of  the  orthodianiido- 
eomponnds  to  form  combinations  with  phenanthrene-iiuinone, 
but  unfortunately  I  was,  whilst  in  the  middle  of  these 
experiments,  called  away  from  Manchester  and  was  there- 
fore unable  to  finish  them  in  a  satisfactory  way,  but  I  hope 
on  some  future  occasion  to  lay  before  the  Society  satislac- 
results  in  respect  of  such  compounds  also. 

Nbtt  to  recapitulate  shortly  the  results  of  my  investiga- 
tions :  1  have  discovered  that  the  presence  of  o-naphthol  in 
/3-naphthol  is  deleterious  to  the  production  of  a  good  para- 
nitraniline  red  :  1  have  further  discovered  a  method  which 
can  be  easily  carried  out  for  the  estimation  of  a-naphthol  in 
/8-naphthol,  and  finally,  a  method  for  the  estimation  of 
metanitraniline  in  paranitraniline,  for  which  latter  method 
however,  I  found  that  there  was  unfortunately  no  necessity 
as  commercial  parauitranilines  are  practically  chemically 
pure  products. 

I  have  to  mention  that  1  have  been  very  ably  assisted. 
in  carrying  out  these  experiments,  by  Dr.  Albert  Liebmann, 
to  whom  I  am  very  much  obliged  for  the  careful  and 
assiduous  attention  he  has  devoted  thereto. 


THE   CAUSE   OF   LUMINOSITY   OF 
HYDROCARBON  FLAMES. 

BY    WILFE1D    IRWIN. 

About  12   months   ago    I    rend  a  paper  before  this  Section 
entitled  "The  Effect  of  Heat  on  the  Illuminating  Powi 
Coal-Gas    and   its   relation  to  the    Theory  of   Flame, 
which  I  raised  what  appeared  to  me  to  be  vital  objections  to 
Prof.  V.  B.   Lewes's    acetylene  theory  of  luminosity    'this 
Journal,  I  -  I'o  tins  Prof.  Lewes  replies  in  a  paper 

entitled  "  The  Development  of  Light  from  Gas  Flames." 
read  at  the  late  Gas  Exhibition  in  New  York,  and  published 
in  the  "  Gas  World  '"  of  Feb.  6th. 

During  the  present  century  several  theories  relating  to 
the  luminosity  of  gas  and  hydrocarbon  flames  have  been 
put  forward. 

I.  The  earliest  a>sumed  that  when  a  hydrocarbon  was 
burnt  the  oxygen  of  the  air  united  with  the  hydrogen  of 
the  hydrocarbon,  leaving  solid  particles  of  carbon  at  a 
temperature  sufficiently  high  to  account  for  the  luminosity. 
This  assumption  was  shown  to  he  erroneous,  from  the  fact 
that  when  hydrocarbons  are  exploded  with  oxygen,  the 
latter  always  combines  with  the  carbon  first,  and  if  there  be- 
an insufficiei  .''".!.  free  hydrogen  always  is  left. 

II.  The  theory  of  Frankland  that  luminosity  is  due  to 
dense  but  transparent  hydrocarbon  vapours  radiating  light  at 
a  high  temperature.  The  experiments  mentioned  in  my  last 
and  to  be  alluded  to  presently  tell  against  this  theory. 

III.  That  luminosity  is  due  to  the  decomposition  of  dense 
hydrocarbon  vapour-,  the  carbon  separating  out  in  a  solid 
form  for  an  instant,  and  owing  to  the  high  temperature 
remitting  light.  This  theory,  as  stated,  fails  to  account  for 
the  whole  of  the  light :  as  I  have  shown  that  hydrogen  and 
-moke  raised  to  a  temperature  higher  than  that  of  the 
hydrocarbon  dame  emit-  very  little  light. 

IV.  Prof.  Lewes's  acetylene  theory,  according  to  which 
the  hydrocarbons  in  the  flame  arc  decomposed,  or  in  the 
case  of  CU,  cot  form  acetylene  (  _,H  „  which,  in 

■arn  decomposes  into  C  and  H.  tin-  heat  of  decomposi- 
tion raising  the  ('  liberated  to  a  high  temperature,  acetylene 
being  an  endothermic  body.  Prof.  Lewes  has  shown  that 
acetylene  will,  when  pure,  decompose  with  evolution  of 
light  at  800  C,  the  temperature  being  thereby  rai- 
1,000°  C.  :  al-o  that  when  mixed  with  hydrogen  a  similar 
decomposition  occurs,  though  at  a  higher  temperature. 

He  has  found  that  the  gas  at  the  top  of  the  non- 
luminous  part  of  the  flame  contains  far  more  C';H.   than 


better    enricher  than    acetylene, 
a  better  enricher  than  benzene, 


when  it  leaves   the  burner,  owing   to  the   decomposition  of 
benzene  C6H6  and  other  hydrocarbons  id  the  gas. 

When  Prof.  Lewes  first  laid  this  theory  before  the 
chemical  world  I  must  say  that  it  appeared  to  me  the  most 
rational  explanation  of  the  cause  of  luminosity  ;  for  all 
experiments  which  I  have  made  point  to  the  fact — Frank- 
laud's  opinion  notwithstanding — that  solid  particles  of  carbon 
are  necessary  to  the  production  of  a  bright  luminous 
hydrocarbon  flame.  But  I  have  shown  that  smoke  and 
hydrogen  heated  to  l,400c  ('..  a  temperature  above  that  at 
which  luminosity  commences,  emits  very  little  light  com- 
pared with  that  from  a  ^ras  flame. 

I  have  also  shown  that  in  a  20-candle  gas  flame  burning 
for  1  hour,  not  more  than  2*4  grms.  of  carbon  has  been 
actually  engaged  in  emitting  light  during  the  whole  time. 
Certainly  at  any  given  period  not  more  than  0-0001  grni.  of 
carbon  is  so  employed. 

Now  this  extraordinary  brilliancy  is  altogether  out  of 
comparison  with  anything  obtainable  from  mere  heated 
-moke,  and  the  acetylene  theory  has  the  merit  of  offering 
another  explanation  for  it.  Hut  there  are  several  objections 
to  it  alluded  to  in  my  last  paper  which  Prof.  Lewes  does 
not  answer  to  my  satisfaction. 
I.  I  have  shown  that — 
Benzene,  C6H6,  i: 
C2Hj. 

Xylene,  CH^CD,).,,  is 
06H6. 

Naphthalene,  C„,Hs,  is  a  better  enricher  than  Xylene, 
QH.ICH,);. 

Given  that  the  acetylene  theory  is  the  correct  one,  one 
would  naturally  suppose  that  the  above  comparisons  would 
be  reversed,  but  Prof.  Lewes  says  that  the  reason  benzene 
is  a  better  enricher  than  acetylene  is  because  less  of  it  is 
unchanged  on  its  way  up  the  flame,  and  that  decomposition 
takes  place  just  before  the  resultant  acetylene  is  required 
for  splitting  up  iuto  its  elements  with  the  emission  of  light. 
On  the  other  hand,  he  says  acetylene  polymerises  to  benzene, 
&c,  but  he  docs  not  show  what  harm  that  can  do  when  such 
bodies  are  so  easily  split  up  again  into  acetylene  just  at 
the  point  they  are  required  to  do  so. 

Were  it  not  that  be  assumes  that  benzene  has  changed 
definitely  into  acetylene  to  such  an  extent  as  to  be  estimated 
by  analysis,  before  the  decomposition  of  the  latter,  1  should 
suppose,  assuming  his  theory  to  be  correct,  its  greater 
enriching  power  to  be  due  to  its  power  of  yielding  3  mole, 
of  acetylene,  all  close  to  one  another,  and  therefore  more 
concentrated  and  consequently  able  to  decompose  at  a 
loner  temperature  than  would  otherwise  have  been  the 

If  acetylene  polymerises  so  readily,  as  Prof.  Lewes 
assumes,  and  does  not  return  to  its  original  form,  how  does 
he  know  that  it  is  really  acetylene  that  he  is  dealing  with 
when    he    sees    it   decompose    in    <;lass    tubes    heated   to 

sou  c.:- 

You  may  remember  where  I  showed  that  in  passing 
gas  through  a  heated  tube,  the  illuminating  power  dis- 
appeared when  the  temperature  reached  8503  C.  to  900  C, 
but  without  production  of  smoke,  and  that  as  the  tempera- 
ture increased  to  1,400°  C.,  smoke  was  formed.  But  that, 
on  looking  down  the  tube,  neither  at  85(1  C.  nor  at  the 
higher  temperature  of  more  complete  decomposition  of  the 
gas,  was  any  giow  visible. 

This  last  observation,  Prof.  Lewes,  iu  his  summary  of 
my  paper,  omits  altogether,  and  charges  me  with  misunder- 
standing bis  theory,  because  I  make  no  reference  to  what 
i-  L'°ing  on  inside  the  tube.  Prof.  Lewes  sa_\s  that 
i  position  with  production  of  luminosity  is  going  on 
inside  the  heated  tube,  but  this  is  what  I  could  never  dis- 
cover ;  and  this  leads  me  to  my  second  objection  to  his 
theory. 

II.  How  is  it  that  when  passed  through  a  heated  tube, 
coal-gas  loses  its  luminosity  without  any  luminous  glow  in 
the  tube  being  produced  ? 

III.  My  third  objection  to  his  theory  is  that  in  a  feebly- 
luminous  flame,  formed  by  burning  acetylene  and  hydrogen, 
stratification  occurs,  as  in  other  feebly-luminous  hydro- 
carbon flames,  showing,  I  think,  that  at  least  two  different 
reactions  occurring  at  different  temperatures  are  taking 
place. 
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Prof.  Lewes  answi  rs  tl  it   bj    iMuming  that    rear ie 

lake  pluce  whicl  ;.k  verj  unlikel)  to  ooouc,  tad  whieb 
-tultitv  othei  conclusions  which  be  ban  arrived  at  iu  hi- 
experiments  on  ol   heal  on  mixtarea  "t  <    II 

and  II. 

I  he   following   •  which    I   have   latolj   made. 

will  be  of  interest  in  demonstrating  m)  own  latest  ideas  on 

luminosity. 

A   horizontal    iron  tube,  '.  in.  in  width  and  4  It 
corked  at  either  end,  was  provided.     Bj    a  small   pipe  just 
ling  through  oue  of  the  corks,  a  stri  il-gas  was 

admitted,  whilst  the  temperature  of  the  middle  of  the  tube 
»>as  gradually  raised,  bj  means  oi  n  furnace,  until  thi 
isauing  from  a  pipe  through  th<   other  cork  bad  lost  it* 
iUuminating  power,     rhis  latter  cork  was  then  withdrawn, 
luid  the  interior  of  the  tube  examined  from  I  hat  end  whilst 
the  ga-  »a<  passing.    All  that  could  I"  seen  was  that  the 
pipe  «a-  red-hot  where  it  had  been  heated,  and  neil 
smoke   nor  glow   ol   any    kind  could   be   detected.      The 
temperature  «as  now  raised  almost  t"  the  melting  point  of 
wrought  iron,  still  no  glow  was  discernable,  though   sui 
began   to   form,  owiug   to  complete  decomposition  of  the 
hydrocarb 

Next,  bj  means  of  a  small  pipe  reaching  the  heated  part 
ol  the  iron  tube,  a  let  of  air  was  1.  when  immedi- 

ately a  very  bright  glow    made  it-  Appearance   round   the 
end   of    tin-  jet,  which    attained    its    greatest    degn 
brightness  when  -moke  ceased  to  be  emitted  from  the  open 
end. 

This  experimei  I  that  the  presence  not  onlj   of 

heat  lint  of  air  is  necessary  to  the  formation  of  a  luminous 
(lame,  firstly,  in  order  to  decompose  the  molecules  oi  benzene, 
before  they  can  be  all  changed  into  acetylene  i  secondly, 
to  combine  with  the  freshly-liberated  carbon,  to  form  CO, 
with  production  of  light. 

My  theory  of  the  cause  of  luminosity,  then,  is  as 
follows  :  — 

The  hydrocarbons  are  first  condensed,  to  form  I'  idies 
such  as  benzene,  containing  in  their  molecules  carbon 
atoms  in  combination  with  very  few    II  atom-. 

I'liat  in  this  form  the)  are  attacked  by  oxygen  in  the 
lower  part  of  the  luminous  band  of  the  flame,  and  split  up, 
yielding  «  < ',  free  '  .  i  od  <  IF.  which  latter  passes  to  above 
what  is  the  non-luminous  band  in  feebly-luminous  flames, 
where  the  beat  is  sufficient  to  again  condense  it  as  afore- 
said. 

That  the  free  carbon,  on  being  liberated,  combines  with 
more  oxygen,  to  form  t  0,  and  in   this   reaction  emits 
intense  light  which  is  characteristic  of  the  flame. 

I  have  shown  that  thecarboi         possi  ss  this  light-giving 
power,  most  ban  been  recently  precipitated  in  the  Same; 
and  if  any  material  time  elapses  between  the  precipiti 
and   combination    with   oxygen,    very    little   luminosity   is 
produced. 

.1/,.  ting  held  on  Frni.ii/,  April  2nd,  1897. 
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US'   THK   ADULTERATION    OF   SILK    BY 
WEIGH  UNO. 

BY    SIR    THOMAS    WARDLE,    P.(    -..    P.G  -.,    ETI    .     VNM 
I.    CARTER    BELL,    A.R.S.M.,    ETC. 

The  history  and  present  practice  of  weighting  siik  presents 
-nme  very  interesting  features,  both  from  industrial  and 
scientific  aspects.  I  propose  to  speak  of  the  industrial 
weighting  of  silk  by  chemical  means,  as  well  as  of  the 
chemistry  of  the  subject,  whilst  to  my  friend  Mr.  Carter 
Bell  (.who  with  me,  since  he  was  appointed  to  the  honorary 
office  of  chemist  to  the  Sill;  Association,  lias  given  con- 
siderable attention  to  it)  1  shall  leave  the  analytical  part, 
promising  you  that  his  investigations  will  possess  much 
interest,  both  iu  subject-matter  and  methods.  I  have  to  speak 
of  deception  ihe  most  refined  ;  unspeakable  fraudulent  intent ; 


the  application  ol  chi  m  om  the  moden 

heapneai  )  to  the  opposite  ol  economical  pun 
and  a  procedure  and  pn  (Iteration  non  so  unit 

in  all  continental  silk  centres  as  admitted!]  to  threaten  the 
industry  with  destruction,  if  much  longer  continued  in  its 
present  i  soeasive  state. 

If  this  paper  can  help  forward  the  laudable  effort  now 
being  inaileon  the  continent  bj  the  hist  maunfacl 

to  expose  the  chicaner}    and    sophisticati 

aively   weighted   and   spurious  fabrics  miscalled  silk, 
and  mendacious!)  sold  as  such,  us  object  will  be  atta. 
The  treatment  of  my  paper  may  be  thus  epitomised     I.  The 
history  and  development  of  silk  adulteration,     -.  The  nature 

of    silk    and    it-  adulterants  I         ; nt   -tate  of  silk 

weighting.     4.  The  simple  detection  of  the  pi  this 

sophistication.  5.  Ami  Mr.  Carter  Hell's  more  abstract 
treatment  of  the  ind  analyses  ol  silk  so  weighted. 

1  in      In:-  i    SlS  vi.it. 

If  we  must  begin  at  the  beginning,  we  have  to  select 
what  was  doubtless  an  object-lesson  to  the  industry  in  the 
lilkworm  itself,  as  being  the  Brsl  silk  loader,  for  amongst 
the  countless  millions  of  silkworms  hatched  into  the  world, 
not  one  of  them  has  appeared  without  the  power  of 
weighting,  or  as  the  French  Bay  "charging"  its  silken  fibre 
with  at  least  ~'t  per  cent.  Of  weighting  matter,  and  th; 
the  shape  of  a  Buhstance,  called  in  England,  gum,  and  in 
France,  gres,  the  composition  and  nature  of  which  I  will 
describe  farther  on. 

This  gummy  substance,  called  in  chemistry,  sericine,  is 
seriposited  on  the  fibre  at  the  moment  the  fibre  itself  is 
seriposited,  from  w  hat  are  erroneous!)  termed,  the  spinnaret- 
oi  the  silkworm,  in  the  act  of  forming  its  cocoon.  As  is 
well  known,  the  silk  is  never  seen  in  its  natural  beauty  and 
lustre,  until  this  weighting  matter  or  sericine  has  been 
removed  by  boiling  soap  baths  or  by  the  vapour  of  steam. 

The  instinctive  object  of  the  silkworm  is  apparent  enough, 
namely,  by  a  coating  of  varnish  to  protect  the  delicate  fibre 
or  have  which  it  seriposits,  from  climatic  and  other  dang 
from  and  during  the  time  it  passe-  from  the  larval  and  pupal 
state,  and  until  it  emerges  from  its  cocoon  envelope  as  an 
imago  or  moth,  then  to  begin  to  perpetuate  it-  race. 

Now  if  we  can  fix  upon  the  silkworm  as  the  first  sinner 
iu  the  idea  of  weighting  silk,  it  is  not  surprising  that  this 
example  should  have  been  followed  by  those  intent  on  gain. 
I  mean,  that  the  silkworm  itself  was  the  first  to  reveal  the 
fact  of  a  possible  attachment  of  a  substance  to  the  fibre, 
foreign  to  the  nature  and  properties  of  the  fibre  itself.  It 
is  true  that  this  gummy  attachment  is  almost,  if  not  entirely, 
mechanical  and  not  chemical  ;  but  it  was  iu  this  way  th;  t 
the  earliest  dyers  began  to  add  weight,  I  won't  say  to  the 
fibre  of  silk,  because  that  is  scarcely  correct.  I  have  just 
said  that  before  the  beauty  of  the  silk  is  revealed  and  before 
its  lustre  can  be  manifested  in  fabrics  or  in  the  skein,  this 
gum  must  be  dissolved  from  the  fibre  ;  but  a  textile  fabric 
consists  of  two  parts,  warp  and  weft  The  weft  being 
generally  concealed  between  the  warp  threads,  or  sd  woven 
as  to  be  seen  only  on  the  back  of  the  fabric,  need  not  have 
this  gum  removed,  that  is.  need  not  be  lustrous.  I  thiuk 
the  practice  of  weighting  was  wholly  of  European  origin,  for 
I  have  never  been  able  to  tiud  any  ancient  silken  stuffs  of 
t  hina,  Japan,  India,  Persia,  or  even  the  Coptic  grave-cloths 
of  the  early  Egyptian  Christians,  which  were  not  bright 
both  ways,  or  both  warp  and  weft  "  boiled-off "  as  we  dyers 
say,  that  is,  the  gum  first  discharged  from  the  fibre. 

I  think  the  ancient  dyer,  no  doubt,  first  began  to  weight  the 
weft  and  in  the  gum.  I  don't  know  how  ancient  the  practice 
was,  history  does  not  tell  us,  but  it  probably  commenced  in 
Frauce  through  competition  with  the  brocade  weaviog  iu 
Italy. 

Here  are  some  specimens  of  Italian  and  French  brocades 
of  the  century,  when  the  s'lk  designing  and  colouring  and 
dyeing  of  the  rennaissance  had  reached  almost  the  highest 
pitch  of  artistic  excellence  and  of  the  artistic  periods  of 
Louis  quatorze,  quinze,  and  seize.  Also  a  specimen  of  the 
period  of  the  Empire  when  artistic  decline  had  set  in.  All 
these  silks  are  made  of  pure  boiled-off  silk,  both  warp  and 
shute. 
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The  specimens 

Italian  brocade  of  the  loth.  16th,  and  17th  centuries. 
French  brocade  of  Louis  14th,  15th,  and  16th. 
French  brocade  of  the  Empire  about  1800. 

The  weft,  better  known  a*  shute,  when  handed  to  the  dyer 
by  the  manufacturer  to  be  dyed,  was  accompanied  by  in- 
struction from  him  to  dye  the  warp  with  the  gum  removed, 
and  the  weft  or  shute  with  the  gum  left  on  the  fibre.  In 
this  latter  state  it  is  generally  termed,  souple,  or  hard,  and 
instead  of  the  dyer  returning  it  12  ozs.  per  lb.,  as  in  the 
case  of  the  warp,  he  returns  the  weft  if  unweighted,  15  to 
16  ozs.  to  the  lb.,  i.e.,  close  upon  its  original  weight,  thus 
having  dyed  both  the  gum  and  the  silk. 

Developments  gradually  crept  in.  It  was  found  that  by 
immersing  the  silk,  whether  boiled  off  or  in  the  gum,  in 
vegetable  extracts  containing  tannic  acid,  an  affinity  of  one 
towards  the  other  was  set  up  ;  a  chemical  union  took  place 
between  the  warp  and  the  tannic  acid,  bringing  up  the  silk 
to  nearly  its  original  weight  before  it  wa>  boiled  off,  or 
replacing  nearly  the  "25  per  cent,  of  gum  it  had  lost  in  that 
process. 

The  case  of  the  non-boiled-off  shute  or  weft  was 
different.  The  tannic  acid  had  two  missions,  one  to  unite 
with  the  fibre,  and  the  other  to  the  gum,  forming  both  a 
chemical  and  mechanical  attachment;  but  its  weight  in 
this  operation  increased  in  proportion  to  the  amount  of 
tannin  and  the  nature  of  the  process  generally,  say,  from 
2  to  3  ozs.  per  lb.  on  the  original  undischarged  weight. 
But  something  else  occurred,  and  it  is  this  which  constitutes 
the  chief  reason  for  the  adoption  and  recent  developments 
in  the  processes  for  charging  or  weighting  silk.  Silk 
fabrics  are  not  sold  by  weight,  but  by  the  yard,  therefore 
it  is  obviously  of  but  little  use  to  weight  the  6ilk  when 
sold  by  measure,  merely  for  the  purpose  of  increasing  its 
specific  gravity,  unless  in  those  cases  where  silk  is  sold  by 
weight. 

What  dues  take  place  is  that  the  silken  fibre,  in  absorbing 
the  tanuic  acid,  expands,  as  a  dry  sponge  does  with  water  ; 
the  fibre  thus  becomes  thickened,  and  generally  in  propor- 
tion to  its  amount  of  absorption.  This  rule  has,  however, 
exceptions,  which  need  not  be  discussed  here.  This  expan- 
sion of  the  fibre  therefore  renders  it  unnecessary  to  use  as 
much  silk  as  would  be  required  if  the  silk  were  woven  in 
the  gum-discharged  state. 

The  economy  or  cheapening  by  this  property  in  silk,  of 
increasing  its  bulk  by  absorption  of  chemical  substances, 
lies  in  the  fact  that  these  substances  and  their  application 
are  all  much  less  costly  than  silk,  and,  so  long  as  the 
natural  beauty  of  the  silk  can  be  preserved,  modern  demands 
for  cheapening  prove  insatiable,  as  I  shall  presently  show. 
The  cheating,  or  cheapening,  if  you  like,  of  the  manu- 
facturers of  the  latter  half  of  the  17th  century  is  innocent 
as  compared  with  the  relentless  demand  of  the  wholesale 
merchant  of  to-day,  who  is  not  content  unless  the  fabric 
is  cheapened  to  its  utmost  limit,  and,  consequently, 
adulterated  to  maxima  truly  alarming. 

Early  Weighting. 

'  Iriginally,  in  fact,  down  probably  to  the  I8th  century, 
the  weighting  of  silk  was  confined  to  the  weft  and  upon 
the  gum  ;  but  other  chemicals,  being  found  to  possess 
affinities  for  silk,  gradually  came  to  be  applied  also  to  the 
warp,  chiefly  metallic  salts  having  basic  properties.  First, 
alum,  which  always  adds  a  little  weight  to  silk,  although 
oniy  used  as  a  mordant,  then  salts  of  iron,  lead,  and, 
lastly,  tin,  for  which  silk  has  a  most  surprising  affinity. 
There  are  few  subjects  in  modern  chemistry  which  have 
occupied  the  attention  and  close  study  of  chemists  to  a 
gn  ater  degree,  in  conjunction  with  dyers,  than  the  creation 
of  affinities  in  the  processes  of  weighting  silk  ;  so  much 
so  now,  that  no  dyehouse  is  complete  without  its  laboratory, 
and  no  dyer's  education  is  complete  without  a  large 
command  of  the  domain  of  both  organic  and  inorganic 
chemistry,  not  so  much  for  tinctorial  purposes,  but  for 
swelling  the  fibre  of  silk  by  chemical  means.  Unhappily, 
the  better  chemist  the  dyer  is,  the  more  he  is  sought  after 
by  the  manufacturer  and  his  customer,  the  wholesale  dealer, 
whose  cry  ever  is  cheaper,  cheaper,  and  cheaper  still,  until  at 


last  silk  is  now  manufactured  into  dress  and  other  materials, 
the  average  maximum  of  adulteration  of  which  is  but  little 
below  100  per  cent.,  and  often  to  a  much  higher  degree. 

As  to  maxima  of  weighting  silk  in  the  gum  and  boiled- 
off  conditions,  I  will  expose  a  few  sophistications  as 
examples : — 

A  piece  of  black  ribbon,  the  warp  of  which  is  24  ozs. 
per  lb.  on  boiled-off  silk,  and  the  weft  76  ozs.  per  lb.  ou 
silk  in  the  gum,  or  containing,  respectively,  50  per  cent, 
and  375  per  cent,  of  adulteration. 

Samples  of  coloured  silk  in  the  hank,  weighted  before 
dyeing  in  the  boiled-off  state  respectively  to  50  per  cent., 
or  24  ozs.  per  lb. ;  also  others  weighted  as  heavily  as 
40  oz.  per  lb.,  or  150  per  cent. ;  that  is,  each  12  oz.  of 
silk  containing  12  oz.  and  18  oz.  of  weighting  matter. 

Samples  of  black  silk  in  the  skein,  weighted  on  the  un- 
discharged silk  to  100  per  cent.,  or  32  oz.,  and  40  oz. 
per  lb. 

A  sample  of  spun  silk,  that  is,  silk  spun  in  short  fibres 
or  drafts  from  silk  waste.  It  was  termed  cordonnet,  and 
has  been  sold  largely  for  fringe  and  tassel  purposes.  It 
was  given  to  me  by  a  Lyons  dyer,  who  had  weighted  it  to 
the  incredible  extent  of  920  per  cent.,  or  160  oz.  per  lb.,  ol- 
144  oz.  of  weighting  matter  added  to  each  16  oz.  of  silk. 
It  is  sold  at  about  2s.  6d.  per  lb.  in  its  present  state, 
whereas  the  yarn  in  the  grey  cost  8s.  per  lb. 

A  sample,  such  as  is  used  in  the  elastic  web  trade,  in 
which  the  weighting  has  been  carried  on  a  boiled-off  silk  to 
30  oz.  per  lb.  Weighting  in  this  branch  of  trade  has 
had  two  unfortunate  results,  a  greatly  diminished  use  of 
elastic  webs  for  boots,  and  the  substitution  of  wool  for  silk, 
which  wears  better  than  silk  when  so  heavily  weighted. 

Also  a  skein  of  black  souple  tram,  weighted  to  400  per 
cent.,  or  80  oz.  per  lb. ;  and  samples  of  old  Admiralty 
handkerchief  silk,  weighted  before  the  reform,  of  which  I 
shall  speak  presently,  the  warp  26  oz.  dye  on  boiled-off 
silk,  the  shute  50  oz.  souple. 

The  Cause  of  Decline  of  English  Silk  Industry. 

The  excessive  weighting  of  silk  is  one  of  the  causes  of  the 
decline  of  the  English  silk  industry,  because  it  is  to  Conti- 
nental chemistry  that  the  adoption  and  practice  of  weighting 
methods  are  due.  Large  fortunes  have  been  made  by 
Continental  dyers  or,  as  I  ought  more  properly  to  say, 
weighters  and  by  manufacturers  by  their  skill  in  silk 
sophistication,  and  never  so  much  as  at  the  present 
moment  is  the  weighting  of  silk  a  Continental  industry. 

English  manufacturers  have  been  obliged  to  send  their  silk 
abroad  — not  indeed  to  be  dyed,  for  that  is  unnecessary, 
but  to  be  weighted.  English  manufacturers  and  dyers, 
with  a  few  exceptions,  have  been  slow,  as  well  as  unwilling, 
to  adopt  the  pernicious  practice.  It  is  sad  to  have  to  state 
that  if  the  British  industry  is  to  be  brought  back  it  must 
be  by  British  dyers  and  manufacturers  weighting  the  silk 
exactly  to  the  same  extent  as  it  is  practised  on  the  Continent, 
unless  (which  is  more  desirable)  the  large  wholesale  distri- 
butors of  silk  return  to  a  purer  state  of  trade.  This,  in  the 
absence  of  a  public  demand  for  pure  silk,  does  not,  I  am 
grieved  to  say,  appear  likely.  As  a  case  in  point,  one  of 
the  most  important  modistes  in  London,  on  my  pointing  out 
to  her  that  the  Paris  silks  she  was  making  up  were  heavily 
weighted  with  tin,  replied,  Well,  we  must  have  the  cheapest 
silks ;  why  don't  the  English  manufacturers  put  tin  in 
theirs  ? 

I  do  not  find  any  mention  of  silk  weighting  in  hooks 
on  silk  dyeing  up  to  the  middle  of  the  18th  century, 
that  is,  before  the  time  of  such  chemists  as  Macquer, 
Berthollet,  Pileur  d'Aplignv,  and  Hellot.  I  have  an  Italian 
book  of  processes  of  the  early  part  of  the  16th  century. 
Weighting  does  not  there  appear  to  have  been  dreamt  of. 
Neither  Pileur  d'Apliguy,  who  wrote  in  1776,  but  ou  cotton 
dyeing,  nor  Hellet  on  wool  dyeing  in  1750,  make  any  men- 
tion of  substances  used  for  weighting.  But  Maequer,  who 
brought  to  a  focus  the  state  of  silk  dyeing  in  France  of  his 
time,  in  1763  wrote  his  comprehensive  and  interesting  con- 
tribution to  those  magnificent  volumes  issued  by  the  French 
Academy,  at  the  instance  of  the  (Government  in  that 
century,  known  as  "  Les  Arts  et  Metiers."  He  entitled  his 
work,  "  Art  de  la  Teinture  en  Soie." 
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In  the  process  ol  dyeing  black  on  -ilk,  Macquer  di 
ili.'  u-c  »»f  uutgalts  find  -urnae,  :iis..   antimony*   litharge, 
plumbago,  orpimcut,  corrosive  sublimate,  araenic,  sal  am- 
moiiiai'.    oopperas,    ami    sufrar,    all     needlessly    confused 
together  in   tin    same  operation   fpr  dyeing  black,  accom 
panied   bj   this   remark:  "For  the   block   dye  the  -ilk   i- 
boiled  as  usual,  having  been  washed  and  beetled  according 
to  custom;  vim  then   give  tin-  gall  liquor  for  heavy  blacks 
twice,  but   lor  light   Mark-  onlj   onci  .     These  t \\ . »  blacks 
arc  alike  in  beauty  and  shade,  differing  only  in  the  weight 
of  tin-   silk  ;  the    light  black   has,  however,   rather   mot 
lustre")  and  with  regard  to  black  sonple  or  "black  in  the 
raw  "  (orud),  he  Bays,  "the  -ilk  shonld  Ik-  galled  in  a  c  .1.1 
liquor  01  Fresh  galls." 

These  methods  indicate  a  weighting  on  soft  ami  souplc, 
but  of  not  more  than  A  to  I  o/.  per  lb.,  which,  although 
tanned  heavy  Macks  ("  ooirs  pesants  "  as  distinguished  from 
■•  noii  leger  ').  were  innocent  a-  compared  with  the  present 
Mate  ot  things. 

Silk  Weighting  i\  Chabmcs  1 '-  I'im i  . 
The  advance  of  tin-  -ilk  industry  in  England  under  bene- 
ficial restrictions  appears  from  a  proclamation  issued  by 
King  Charles  I.  about  1630;  this  proves  that  a  quantity  of 
raw  -ilk  was  worked  in  this  kingdom,  sufficient  to  cause  the 
i-sue  of  a  proclamation,  which  stated  as  follows  :  — "  Decep- 
tions in  the  dyeing  of  silk  have  been  discovered  consit 

in  addition  to  the  dyeing  mixture,  by  means  of  which  it 
i-  intended  to  increase  the  weight  of  the  -ilk,  and  owing  to 
this  frudulent  combination  not  only  1-  tin  di.-  inferi  ir,  but 
the  silk  it-elf  also  becomi  We  therefore  most 

strictly  command  ths  >rtb  no  silk  dyer  shall  1 

use  of,  in  the  dyeing  of  -ilk,  such  injurious  addition-  a-,  for 
instance,  alder-bark,  iron-filings,  or  other  fraudulent  bud- 
stancos,  and  not  only  for  black  hut  for  coloured  silk ; 
further,  that  no  -ilk  be  dyed  with  other  than  '  Spanish 
Mack.'  and  the  use  of  tin  so-called'  London  black,'  or  what 
i-  called '  light  weight,'  i-  to  lie  entirely  avoided.  Also, 
before  the  raw  silk  is  deed  the  gum  must  previously  be 
altogether  extracted  by  boilil 

K  partly  withdrew  the  prohibi- 
tion contained  in  bis  proclamation  by  allowing  some  silk  to 
be  dyed  in  the  gum- -that  which  i-  generally  called  'hand 
silk,  intended  for  rough  taffeta,  patterned  Atlas,  fine  thin 
ribbon.-,  and  both  black  and  coloured  Floret  or  Ferret 
ribbons."  The  King,  with  commendable  straightforward- 
for  this  retreat  from  lii-  first 
pronouncement  that  he  had  -incc  become  better  acquainted 
with  the  subject. 

I  have  already  stated  that  the  older  methods  of  Weight 
were  upon  -ilk  with  its  gum  not  discharged.  In  this 
the  weighting  matter  added  had  the  effect  ol  combining 
with  the  gum.  which  surrounded  the  -ilk  fibre  as  a  thin 
bark  does  a  braucb.  By  weighting,  this  bark  becomes 
swollen  in  proportion  to  the  weight  added.  1  will  show  von 
on  the  screen  the  actual  appearance  upon  Italian  silk 
several  black  souples,  weighted  from  1G  oz.  to  96  oz.  per  lb. 
You  see  the  silk  fibre  remain-  of  it-  original  size,  whilst  the 
gum  has  been  increased  to  a  considerable  thickness,  and 
where  it  is  broken  off.  it-  hiiulencs-,  it  resembles 

bobbins  on  a  thin  rod,  at  intervals  from  each  other,  or  a 
branch  of  a  cork  tree  with  its  thick  bark  removed  at 
intervals. 

Now  let  me  show  yon  the  difference  on  a  fibre  of  -ilk 
weighted  after  the  gum  lias  been  removed.  This  i-  an 
original  fibre  weighted  to  150  per  cent.;  or  40  oz.  per  lb., 
■  iud  afterwards  dyed.  The  tir-t  or  gum-weighted  silk  . 
some  extet.t  mechanical,  and  is  easily  nibbed  off,  whilst  the 
•  d  is  a  chemical  incorporation  of  metallic  sails  with  the 
fibroin  of  which  silk  is  composed.  The  following  formula; 
of  silk  aud  gum  will  be  of  interest  :  — 

The  composition  of  raw  silk  or  fibroin  is — 

Fibroin,  Cramer. 
Carbon is-eo 

Hydrogen tV40 

N     rogen IS -.  ■ 

Oxygen 26-11 

lOO'OO 
giving  the  formula  C^U^N-Ov 


A-  to  the  composition  of  the  sericin  or  gum,  no  two 
chemists  agree  in  their  analyses,     silk   ha-   been  examined 
by  Cramer,  Mulder,   Bolley,  Schfltzenberger,   Roard,  >. 
ci.   Staedeler,    Bourgeois,    Pi  cai         B  llcj    -Ire,., 

billowing  a-  it-  composition  :  — 

s.      iii  oi-  Silk  (•urn. 

'     'ion 14*32 

II    drogi  a 5«  jg 

Nitrogen i- 

Oxygen H-2o 

loo-oo 

giving  the  formula  i      II     \  '  i 

It    approaches    in  composition   very  closely    to  album. n 
and  fish-glue,  as  the  following  table-  show  :  — 

— Egg  Albumen.  Fish-Glue. 


''allien  . . . . 
Hydrogen  . 
Nitrogen  . . 
Sulphur  ... 
i  Ixygen 


63*40 

50-111 

7"  ■ 

B*«0 

15*70 

ii'  n 

1 

1 

'.'.V.l.i 

I  may    here   remark,  in    passing,  the  curious    and   unique 
property   possess   I    by    this    in-ect-libroin   for   uniting  with 
inorganic  salts,  which  materially  add  weight  to  it.      It    - 
possessed  by  tin-  fibre  of  cotton    (which,  a-   we  know,  is 
cellulose),    by    linen,  or  any   other   vegetable   fibre,  nor  do 

animal  fibre-  partake   of  tie-    affinities    po d  bj    Ii 

It  i-  true  wool  unites  with  alum,  chromic  and  other  salts 
COttOn  with  tannin  and  other  mordant-,  but  not  in  a  weight- 
taking  capacity.      It  is  said  it  is  possible  to  weight  wool,  but 
I  have  not  met  in  commerce  any  wool  so  weighted.      Ir 

ifely  said  that  woollen  manufacturers  are  fortunately 
free  practically  from  chemical  weighting.  If  woollen 
fabric-  require  to  be  cheapened,  recourse  i-  had  t..  mixing 
cotton  with  them ;  or.  if  cotton  ha-  to  be  weighted,  mechanical 
sizing  is  used.  How  strange  then  that  it  is  reserved  for  a 
product  of  the  insect  world  to  have  a  monopnlv  of  com- 
bining in  this  way  with  inorganic  salts  ami  tannin. 

The  silk  of  spiders  I  have  proved  to  possess  the  same 
property.  I  have  found  on  the  silk  of  a  species  of  Indian 
spider  as  much  as  .10  per  cent,  ot  gum,  which,  after  being 
discharged,  I  have  dyed  and  weighted  like  the  -ilk  of 
Bombyx  -Mori.  Here  an-  several  samples  of  spider  silk, 
both  raw  and  woven,  from  Madagascar.  India,  aud  other 
countries. 

Gradual  Ihboad  hi    Weighting  Silks. 

I  hi  gradual  development  of  weighting  silk,  "  in  i»um,"  as 
it  is  termed,  by  the  employment  at  first  simply  of  the  tannic 
ill  extracted  from  such  vegetable  matters  as  sumach, 
val..uia.  galls,  catechu,  the  cutch  plant,  See.,  and  afterwards 
in  the  dyeing  of  Mack-,  a  gradual  increase  of  weighting  b\ 
mordanting  with  iron  salts.-notably  persulphate  of 
of  iron,  and  ferrocyauide  of  potassium,  which,  combining 
with  the  iron  on  the  silk,  formed  a  base  of  l'russiau  biue! 
helping  the  formation  of  the  tone  of  black,  and  enabling  the' 
tannin  afterward-  employed  to  combine  in  larger  proportions 
with  the  silk,  and  so  increase  its  weight,  until  the  weighting, 
at  first  only  amounting  to  an  increase  of  2  oz.  per  lb.,  ha- 
gradually  risen  in  practice  to  400  per  cent.,  or  .-0  oz.  per  lb., 
on  souples  for  textile  goods,  or  even  more,  and  40  to  50  oz. 
on  boiled-off  silk. 

Here  is  a  German  dyed  sample  of  siik  weighted  to  400 
per  cent.  You  will  notice  that  the  silk  possesses  no  lustre, 
but,  as  it  would  be  covered  by  a  warp  which  ha-  lustre, 
that  does  not  signify.  This  excessive  weighting  swell-  up 
the  silk,  or  rather  the  gum,  and  pads  the  fabric  like 
stuffing  a  cushion,  giving  it  fictitious  feel,  appearance,  and 
substance. 

An  excellent  example  of  this  occurred  about  10  years 
ago  in  the  black  silk  neckerchiefs  supplied  to  the  sailors  by 
the  Admiralty.  Jack  is  privileged  to  have  a  new  black 
neckerchief  annually,  but  for  which,  however,  he  has  to  pay. 
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The  Admiralty,  ordering  the  goods  by  teuder,  generally 
accepted  the  lowest,  and.  not  knowing  the  nefarious  (rays  of 
contractors,  and  not  being  patriotic,  gradually  became  their 

victims,  until  the  weighting  of  the  silk  of  which  the 
neckerchiefs  were  made  became  so  abnormal  that  oven 
.lack  rebelled  ;  fur  alter  a  day's  wear  in  summer  he  came 
home  to  his  wife  »i;h  a  neck  as  black  as  his  kerchief. 

Several  years  ago  the  Director  of  Admiralty  Contracts 
consulted  me  on  the  subject;  he  said  things  had  got  to 
such  a  pass  that  .Tack  threatened  to  refase  to  wear  his 
neckerchief.  1  said,  "  The  fault  is  yours  for  accepting  the 
lowest  tender  and  encouraging  foreign  competition,"  either 
the  goods  having  been  made  in  Germany,  or  the  English 
manufacturers  having  no  resource  but  to  order  their  silks, 
warp  aud  weft,  to  be  weighted.but  generally  sending  their  silk 
in  the  skein  to  Germany  to  be  so  weighted  and  dyed.  Here 
are  specimens,  the  warp  a  26-oz.  boiled-off  black,  i.e.,  12  oz. 
nf  silk  weighted  to  26  oz.,  or  14  oz.  of  increase  on  12  oz.,  and 
the  weft  weighted  on  the  gum  to  50  oz.,  or  300  per  cent. ;  no 
.vonder  the  black  weighting  matter  rubbed  into  Jack's  neck. 
I  at  once  suggested  unweighted  silk,  but  the  Director  of 
1  'ontracts,  in  fear  of  too  great  an  increase  in  the  annual 
estimates,  not  daring  to  accept  my  recommendation  not  to 
weight  the  silk  at  all.  I  recommended  a  16-oz.  dye  for  the 
warp  and  a  20-oz.  dye  for  the  weft.  These  dyes  were 
adopted,  ami  the  following  words  were  at  once  inserted  in 
the  Admiralty  specifications  : — "  The  dye  of  the  warp  to  be 
of  a  sound,  permanent  black  on  boiled-off  silk,  and  not  to 
exceed  16  to  17  oz.  per  lb. ;  and  that  of  the  shute  to  be  a 
boiled-off  black,  not  to  exceed  20  oz.  per  lb.  An  inspecting 
officer  shall  be  permitted  to  see  both  the  spiuning  of  the 
yarn  and  the  manufacture  of  the  handkerchiefs  to  be 
supplied." 

There  was  then  no  chance  of  escape,  for  I  gave,  by 
request,  to  the  Admiralty  chemist  methods  for  analysing  the 
weighting  of  both  warp  and  shute,  and  the  standard  has 
been  observed  by  the  manufacturer  down  to  the  present 
time,  with  two  distinct  and  surprising  results:  first,  that  a 
handkerchief  after  a  year's  wear  is  now  looked  forward  to 
by  Jack's  wife  as  none  the  worse,  whereas  under  the  old 
regime  they  were  worn  out  often  before  the  year  had 
passed;  second  (and  this  is  singular  and  interesting'),  that 
the  handkerchiefs  since  the  reform  have  been  all  made  in 
England — pointing  to  this,  that  silk  can  be  made  as  cheaply 
here  as  abroad,  providing  the  weighting  is  forbidden,  or 
where  equal  conditions  are  observed. 

The  History  of  the  Weighting  of  Boiled-off  Silks. 

In  course  of  time,  and  competitive  trade — which,  I  take  it, 
meant  money-making  for  its  own  sake,  versus  the  making 
of  artistic  goods  for  the  sake  of  the  pleasure  thereof  and 
reputation — the  weighing  of  boiled-off  silk  began,  as  I  have 
said,  with  tannic  acid  to  the  extent  of  15  to  20  per  cent,  its 
limit  by  this  method  ;  then  sugar  weighting  (a  purely 
mechanical  operation)  came  in  the  latter  part  of  the  last 
century,  and  stayed  until  more  chemical  methods  were 
discovered. 

A  syrupy  solution  of  sugar  can  be  added  as  a  coating  to 
>ilk  fibre  to  nearly  the  extent  of  tannic  acid,  sometimes 
employed  on  the  top  of  tannin-weighted  silk  in  the  case  of 
souples  where  lustre  is  not  the  desideratum.  But  sugar, 
being  deliquescent,  subjects  the  silk  to  several  fatal  objec- 
tions: destruction  of  silky  feel ;  substituting  for  the  natural 
silky  touch,  a  clammy  feel ;  silk  so  weighted  is  also  liable 
to  mildew  and  other  fungoid  growths  ;  also  it  is  easily 
detected  when  present  by  its  sweet  taste.  Its  use  is  now 
practically  abandoned  on  the  Continent  and  almost  so  in 
England.  It  is  at  best  a  clumsy  artifice.  I  need  not 
mention  the  many  chemicals  which  have  been  from  time 
to  time  experimented  with,  like  barium  salt  for  example, 
which  from  its  high  specific  gravity,  was  once  thought  to  be 
a  great  find,  but  like  several  others  only  introduced  to  be 
abandoned. 

I  will  at  <mce  come  to  the  modern  methods  ol  adultera- 
tion, the  subject  of  Tin  weighting,  stannous  chloride,  SnCL, 
also  known  as  tinsalt,  tin  crystals,  muriate  of  tin.  This 
-alt  has  for  a  long  time  been  used  in  the  dyehouse  as  a 
mordant  for  colouring  matters,  chiefly  for  scarlets  and 
crimsons  from  cochineal,  and  for  violets  and  reds  from  dve- 


woods,  notably  logwood  and  Brazil  woods.  Various  forms 
of  solution  of  tin  were  employed,  according  to  the  ideas  of 
both  dyer  and  manufacturing  chemist,  but  they  may  be 
classed,  for  the  purpose  of  this  paper,  under  the  generic  term 
of  tinsalt  or  muriate  of  tin. 

About  40  years  ago,  a  blue  called  Napoleon  blue  was  for 
several  years  the  prevailing  fashionable  blue,  being  less 
cold  in  tone  than  indigo.  It  was  dyed  in  the  following 
way,  being,  in  fact,  a  modified  form  of  Prussian  blue.  In 
one  bath  was  a  solution  of  tinsalt  and  ferricyanide  of 
potassium,  and  in  another  a  solution  of  muriate  of  iron. 
The  silk  was  worked  in  these  baths  alternately,  and  a  rich 
blue  was  the  result,  the  tinsalt  being  used  for  mordanting 
with  no  intention  of  silk  weighting,  although  a  little 
weighting  resulted.  The  reason  1  mention  this  is  to  show- 
how  tinsalt  began  to  be  employed  in  the  dyeing  of  black 
silks  for  weighting  purposes.  It  was  a  discovery  of  a 
lamentable  nature  and  purely  accidental.  It  has  formed 
the  groundwork  of  all  the  subsequent  discoveries,  not 
accidental,  of  inordinate  and  abnormal  silk  weighting. 

A  well-known  dyer  at  Crefeld  about  40  years  ago,  whom 
I  knew  personally,  was  occupied  chiefly  in  dyeing  Napoleon 
blue  and  ordinary  16-oz.  blacks  on  boiled-off  silks.  One 
day  one  of  the  men  working  in  the  blue-dyeing  department, 
larking  with  another  close  at  hand  in  the  black  department, 
threw  at  him  a  large  hank  of  silk  which  he  had  just  been 
wringing  out  of  the  tinsalt  bath.  The  silk  missed  its  mark 
and  fell  into  a  bath  of  catechu  ready  for  being  used  to 
weight  some  silk  for  black.  It  was  of  course  ruined  for 
blue,  turning  at  once  green ;  and  the  men,  to  conceal 
knowledge  of  the  lark,  allowed  the  hank  to  pass  along  with 
the  parcel  for  black.  When  the  silk  was  dried  at  the  end 
of  its  processes,  a  hank  was  found  in  the  parcel  more  bulky 
and  heavier  than  the  rest,  and  considerably  blighter  and 
bluer  in  shade.  This  was  enquired  into  and  found  to  be  the 
one  missing  from  the  blue  parcel.  A  small  parcel  of  silk 
was  then  put  to  the  test  of  experiment,  being  mordanted 
with  the  tinsalt  as  for  Napoleon  blue,  and  it  was  found  to 
result  in  an  improved  colour  and  increase  of  from  12  oz.  of 
boiled-off' silk  to  18  oz.,  or  a  return  of  18  oz.  per  lb.  This 
accidental  discovery  caused  a  great  sensation  in  the  silk- 
dyeing  world,  and  I  remember  going  over  to  Crefeld  to 
consult  my  friend  Mr.  Adolf  Kottgen,  a  silk  dyer  there, 
since  dead,  on  the  subject.  He  told  me  the  story  I  have 
stated,  and  when  I  visited  him,  he  was  dyeing  large  quantities 
of  silk  black  in  this  weighted  way. 

Shortly  after,  the  French  dyers  took  up  the  process,  aud 
by  their  cleverness  and  ability  in  dyeing  soon  increased  the 
weighting  to  much  heavier  degrees.  The  way  was  led,  at 
first,  singularly  enough,  by  a  French  dyer  in  London,  named 
Drevon,  who,  finding  not  much  room  for  his  genius  in  this 
direction  in  England,  the  English  manufacturers  being 
adverse  to  the  introduction  of  such  sophistication,  went  to 
Lyons,  and  in  a  short  time  became  one  of  the  largest  dyers 
there.  His  increment  of  addition  did  not  exceed  26  to 
30  oz.  per  lb.  on  boiled-off  silk  ;  but  since  his  time,  now 
20  years  ago,  the  Lyons,  Swiss,  and  German  dyers  have 
discovered  methods  to  enable  them  to  carry  into  very 
extensive  practice  the  weighting' of  black  silk  to  at  least 
40  oz.  per  lb. ;  that  is,  12  oz.  pure  silk  made  to  return  in 
blsck  40  oz.  without  in  any  way  impairing  the  lustre  of 
the"silk  or  its  solidity  of  colour.  Here  is  an  example.  Iu 
fact,  we  have  the  curious  phenomenon  of  weighted  black 
silks  being  more  permauent  in  colour  than  unweighted 
ones,  mainly  from  the  tinsalt  forming  both  mordant  and 
weighting  media.  With  time  and  chemical  development, 
another  important  change  was  introduced.  Unavailing 
were  the  efforts  to  give  weight  to  silk  by  immersion  in 
tinsalt  solution  alone,  without  the  intervention  of  tannic 
acid  or  catechu  tannin.  Stannous  chloride,  although  an 
excellent  mordant,  has  in  itself  little  or  no  practical  weight- 
giving  property.  It  combines  with  fibroin  very  much  as 
alum  does,  but,  unlike  alum,  in  the  presence  of  tannin, 
especially  the  Catechu  tannin  obtained  from  Catechu, 
affinities  between  the  fibroin,  tinsalt,  and  tannin  become 
quickened,  with  a  result  of  a  considerable  expansion  of 
fibre  and  increase  of  weight.  These  affinities  are  increased 
by  the  previous  treatment  of  the  silk  with  persulphate  of 
iron   and  ferroeyanide  of  potassium,  without  which  good 
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lu  ,.r  sufficiently  weighted  could  not  be  obtained,  of 
oomae,  these  proceme!   were   inapplicable  to  the  weighting 

!k  intend. .1  to  I"'  died  into  colours,  because  of  the 
groundwork  of  first  the  iron  salt,  then  the  ferrocyanide  of 
potassium,  which  gave  ■  •!  irk  blue,  and  afterwards  the  tin 
ami  tannin,  which  left  the  -ilk  so  dark  in  shade  and  so 
dirty  a  green,  that  to  dye  it  int"  colours  »a-  of  coarse  out 
of  the  question. 

The  difficulty  of  giving  abnormal  weigh)  to  fibroin  was 
.it  length  solved  by  the.  discover}  that  ■  strong  solution  of 
l'uik  the   desired    resoll   without    imparting  &nj 

colour  to  the  -ilk.  and  made  it  equall)  applicable  to  -iik  in 
the  gum  or  hoilol  off.     Here  was  the  i  nent,  more 

than  In  years  ago.  of  a  new  era  in  silk  weighting  by 
the  introduction  of  pinksalt,  which,  as  JOQ  know,  i-  a 
doable  chloride  of  tin  and  ammonia,  having  the  formula 
. _* X  H ,C" I.  Bj  passing  th>-  silk  before  being  dyed  into 
a  solution  of  pinksalt,  and  then  into  a  soap  hath,  the  silk 
increased  in  bulk  and  weight,  according  hi  the  number  of 
repetitions  of  these  processes,  but  not  equally.  I  find  the 
bulk  does  Dot  increase  so  much  after  the  silk  has  increased 
to  100  per  cent.,  or  12  oz  of  boiled-off  silk  to  -'4  oz.  After 
these  operations  the  silk  can  be  dyed  any  colour,  or  white, 
without  much  difficulty.  This  process  was  found  to  be 
too  costly,  and  other  developments  caused  a  cheapening. 

The  price  charged  at  first  was  6a\  per  ounce  for  each 
ounce  of  increase  of  weight.  .\t  the  present  time  the 
German  dyers  arc  engaged  in  a  tierce  price-competition,  and 
-t  has  been  redaced  one  half.  The  methods  by  which 
this  has  been  accomplished  are  very  interesting,  and  shon 
the  importance  of  a  profound  acquisition  of  chemical  science 
in  any  dyer  intending  to  maintain  his  position  in  his  trade. 

After  the  -ilk  had  received  its  tin  it  was  soaped.  The 
effect  of  this  was  to  precipitate  the  tin  into  the  fibre, 
probably  as  au  oleate  of  tin.  Many  chemicals  were  searched 
for  and  tried  as  substitutes  for  soap,  and  at  length  phjs- 
phatc  of  soda  was  introduced  and  found  to  do  it- 
better.  Hut  this  change  did  not  sufficiently  le-sen  the  cost. 
aud  at  length  the  Germans  iutro.i  te  of  soda  as 

an    additional  process   after  the  phosphate  of   soda.     This 
the   t io  to    combine  with  the  fibroin  with  leaps  and 
bounds,  until  now,  as  the   litest  achievement,  167  percent, 
iu  colours,  or    53   oz.  per  lb.,  has   been   reached,  as  you   see 
i    the    samples    recently   sent   me   by   one   of   the 
Crefeld   dyer-.     To    the  unassisted  eye,   or  to  the 
touch  and  taste,  it  is    scarcely   possible    for   even    an   expert 
to  tell  that  the  silk  is  weighted  at  all.     The  weighting  matter 
(unlike  sugar)  is  in  direct  chemical   union   with  the  fibroin, 
and  is  part    and   parcel    of  its  substance,  becoming  a  new 
and  another  product.     The   defect    inherent    to  this  method 
jhting  is,  that  by  exposure  to  light,  especially  in  BOn- 
bght,  decomposition  sets  in,  and  the  fabric  soon  becomes 
rotten,   and    what   at    tir-t    seems    a    cheap   dress   is   soon 
uselc-- 

Although   I   have  described  the  rationale  of  this  method 
of  causing  tin  to  combine  with  the   silk,  it  is  only  right  for 
me  to  say  that  I  haw  only  stated  the  broad  lines  on  which 
the   methods   are   based  ;  developments   occurring 
month  succeeds   another,  having  for  their  results  I 

.-.'  modification  of  former  defect-,  and   the  discover] 
and  use  of  other   salt.-    which  quicken   the   affinities  of  the 
with  the  fibre,  none  of  which,  however,  are  yet.  and 
it  is  hoped  never  may  be  stable.    (See  page  326. "I 

I  will  now  show  you  the  comparative  results  of  burning 
pure  and  adulterated  silk  after  the  manner  of  the  incan- 
descent light,  making  a  similarly  shaped  mantle.  There 
would  he  much  incandescence  with  the  weighted  silk  if  the 
heat  were  gTeat  enough.  The  tin  glows  like  lanthania 
and  other  rare  earths,  but  it  will  be  seen  how  indestructible 
the  weighted  mantle  1-  and  how-  immediately  the  pure  silk  is 
consumed. 


&BA80HS  for  Weighting  mlk. 

A  few  words  on  the  reasons  for  weighting  silk.    Two  causes 

only,  in  my  opinion,  have  led  to  this  disastrous  state  of  things  : 

the  insatiable   pressure  of  the  merchant's  buyer  for  cheap- 

1  the   baneful   and  degenerate    spirit  of  commercial 

competition  amongst  the  manufacturers  themselves,  which 


in  too  man]  cases  has  degraded  itself  into  in  ling 

without  due  regard  to.  or.  in  too  many  instances,  knowli 
of    the    diffrreiiti.il    and    integral    totality    which    n.n.t.i 

■  of  production  and  the  necessary  margin  of  profit. 

\\  th  regard   to  the  tir-t  of  these  two  causes,  1  may  illu-- 
trate   the  truth  of    what  I  state    by  what   I   was  told   b] 
of  the  most  important  of  the  Lyons  manufacturers — one  of 
my  ci  the  Paris  Exhibition  of  1889,     He 

the  English  buyer-   who   periodically  came  to   I. 

becOrj  ,u    the  mat'  the] 

went  to  ( Irefeld  and  got  quotations,  « ith  " bich  they  squeezed 

the  Zurich   manufacturers,  and   then   came    down   to    Lyons 

1-  at   such  and  such  prices  at 

"d  unless  yon  ate  prepared  to  compete 
innot  place  our  orders  with  you.  So  much  so  was  this 
the  c.isr  that  my  informant  told  me  then-  were  several 
English  buyers  whom  they  preferred  never  to  call  on  them. 
render,  then,  that  under  thi-  severe  pressure  hidden 
mean- an-  taken  to  cheapen  the  fibre  artificially  by  extending 
it  by  chemical  method-  and  SO  economising  the  employment 
of  .-'ilk. 

To  such  .hi  extent  is  thi-  now  practised  at  each  of  the 
three  great  -ilk  centres  I  have  mentioned,  that  the  verj 
existence  of  their  staple  industry  i-  most  seriously  threatened, 
and  great  alarm  occasioned  amongst  the  manufacturers  and 
dyers  themselves,  the  latter  being  the  first  to  be  roused  by 
the  d:n. 

At  a  meeting  held  iu  Crefeld  of  the  dyer-  of  that  town,  a 
memorial  was  drawn  up  asking  tin  Chamber  oi  (  ommerce 
to  make  an  enquiry  into  th.'  excessive  adulteration  thej 
wen-  compelled  to  apply  to  the  silk  sent  them  to  be  dyed 
and  >>  tli,.  manufacturers,  requesting  them  to  call 

a  conference  of  manufacturers  and  dyer-  with  a  view  to  fix 
a  maximum  limit  to  this  scourge;  and  further  giving  notice 
in  thi-  memorial  that  they,  the  dyers,  would  not  be  respon- 
sible for  the  decomposition  aud  rottenness  of  the  fabrics 
adulterated,  and  would  refuse  to  weight  the-  silk  to  a  higher 
degree  than  jo  per  cent.,  or  24  oz.  to  the  lb.,  which  on 
boiled-off  silk  means  12  oz.  of  pure  siik  weighted  to  24  ozs. 
Their  report,  addressee'  to  the  Crefeld  Chamber  of  Commerce, 
-  follows  : — 

'•  The  undersigned  dyers  beg  to  bring  the  following  report 
conjointly  with  the  meeting  of  silk  merchants,  makers  of 
silk  stuffs,  aud  silk  dyers,  held  bv  them  on  the  22nd 
December  1896,  to  the  knowledge'  of  the  Chamber  of 
Commerce,  and  to  all  those  whose  interests  are  bound  up 
or  closely  conne  ited  with  the  successes  of  the  silk  trade." 

••  i  in  account  of  the  disappointing  results  which  the  silk 
industry  has  had  to  witness  during  the  past  year  concerning 
the  solidity  of  dyed  and  very  heavily  filled  "stuffs,  a  speedy 
change  is  urgently  required,  if  the  general  desire  is  not  to 
endanger  the  existence  of  the  whole  market.  The  absolute 
necessity  for  a  remedy  to  produce  a  better  state  of  thini:-. 
has  caused  the  undersigned  dyers  to  call  the  general 
attention  to  the  following  points  :  — 

"  Until  the  introduction  of  the  phosphate  silicate  method 
all  makers  used  the  so-called  '  charge  nii.xte,'  and  that  to 
a  very  limited  extent  only  as  regards  its  strength.  Makers 
did  not  go  beyond  40  per  cent,  f  o  50  per  cent.  The  apparent 
insufficiency  of  tbis  mixture  was,  for  a  long  time,  passed 
over  by  the  buyers.  The  effect  of  this  insufficiency  was 
observable  when  dyeing  light  and  dark  shades  causing  the 
self-same  quality  of  cloth,  taken  for  both  shades  to'have 
the  appearance  of  two  different  qualities  ;  further,  that  this 
so-called  mixture  in  a  greater  strength  did  not  produce  the 
strong  and  desirable  grip  or  feel  in  tbe  goods :  and,  -till 
further,  that  when  dyeing  repeat  shipping  orders,  very  often 
a  great  difference  appeared  as  regards  tbis  grip,  and  this 
without  the  least  fault  en  the  part  of  the  dyers.  It  is  a!  - 
fact  that  the  solidity  of  light  tints  remains  far  behind  in  com- 
pariscn  with  that  of  dark  tints.  To  overcome  this  want  of 
grip  and  feel,  the  phosphate-silicate  method  is  used.  This 
method  has  been  condemned  as  producing  unresisting  i 
but  this  is  not  justified. 

•  The  unresisting  nature  of  dyes  showed  itself  simply  on 
account  of  the  overcharge  of  mixture  used  ■  and  the  follow- 
ing comparisons  are  instructive.  It  is  a  fa:t  that,  by 
applying  the  phosphate-silicate  method  the  siik  thread 
swells  enormously,  and  it  can  be  taken  for  granted  that  by 
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using,  for  instance,  mixtures  40  to  50  per  ceut.  above  par, 
the  Ulead  gets  stronger  ami  more  grippy  thau  when  using 
20  to  30  per  ceut.  of  the  phosphate-silicate  charge. 

■•  However,  we  do  not  pretend  to  say  that  when  using  the 
phosphate-silicate  method  the  swelling  is  doubled ;  that 
when  applying  the  'charge  mixte,"  the  fact  remains  that 
it  conn  s  very  near  that  proportion.  Thi9  shows  that  when 
applying  this  'charge  mixte  '  to  all  those  stuffs  for  which, 
up  till  the  present  day,  SO  per  cent,  of  the  Ph.  S.  method  is 
still  used  ;  anil  it  is  here  apparent  that,  in  proportion,  such 
an  addition  is  too  great.  ( In  account  of  this  overstepping  of 
limits  lies  the  danger  and  the  chief  cause  of  the  britBene'ss 
shown  by  dyed  stuffs  :  it  is  necessary  to  remember  that  as 
soon  as  the  quantity  added  of  the  '  CM.'  is  out  of  pro- 
portion to  the  silk  weight,  the  consequence  must  be  the 
destruction  and  breaking  of  threads.  The  dyer  cannot  fix 
these  proportions,  because  it  is  of  great  importance  for 
him  to  know  where  the  raw  silk  came  from  and  how  it  has 
to  be  woven.  It  has  been  shown,  for  instance,  that  of  one 
lot  of  weft,  part  was  used  for  weaving  '  surah  '  (or  rather 
long  reeded-stuff),  which  proved  sufficiently  strong  as  to 
wear  and  tear,  whereas  the  other  part  of  that  same  lot,  used 
for  weaving  a  so-called  '  rustling  taffeta,'  came  up  in  a 
brittle  and  broken  state.  Further,  it  has  been  proved  that 
even  heavier  weighting  used  for  weaving  surahs  brought 
them  out  sufficiently  strong,  whereas  less  weighting  showed 
them  to  come  up  brittle — a  proof,  this,  that  the  manu- 
facturer must  step  in  here  and  try  to  succeed  in  fixing  the 
proportion  of  weighting  necessary  to  employ  for  each  article. 
A  great  factor  in  the  effect  is  light.  The  metallic  powders 
contained  in  the  threads  follow  physical  laws  when  they  are 
extended  or  contracted.  The  thread  itself  has,  of  course,  to 
follow  these  changes.  If  too  much  metallic  matter  is  con- 
tained in  a  thin  thread,  it  will  be  forced  to  break  without 
any  chemical  process  going  on  besides.  For  this  reason, 
the  maker  should  be  asked  to  use  only  a  limited  amount  of 
weighting  for  certain  tissues. 

"But  this  is  not  so  easily  done,  on  account  of  the  different 
processes  adopted,  and  the  maker  must  try  to  find  out  what 
is  the  right  thing  to  do  in  all  these  different  cases.  Should 
the  manufacturers  content  themselves  in  future,  not  to 
insist  in  getting  better  results  than  formerly  obtained  with 
the  adding  of  40  per  cent,  to  50  per  cent,  of  'CM.,'  then 
it  wo'dd  be  preferable  to  go  on  with  the  '  Ph.  S.  method,' 
and  not  to  introduce  again  the  '  CM.,'  for  reasons  above 
mentioned.  It  would  also  have  to  be  taken  in  account 
that  the  '  CM.'  is,  firstly,  a  dear  process  ;  and,  secondly,  it 
would  have  to  be  used  in  larger  quantities,  which,  of  itself, 
would  in  consequence  cause  an  increase  of  cost.  For  the 
establishment  of  a  healthy  market  generally,  the  use  of 
heavy  threads  from  good  spinners  combined  with  lighter 
weighting  would  have  to  be  the  rule. 

"The  undersigned  dyers  therefore  have  decided  not  to 
execute  any  orders  in  future  where  the  weighting  material 
is  asked  to  exceed  50  to  GO  per  ceut. 

"  The  makers  will,  on  the  other  hand,  receive  the  thanks 
of  the  various  trades  if  they,  as  mentioned  above,  use  more 
of  the  better  and  stronger  silks,  and  less  of  sizing  material. 

"  As,  firstly,  dyers  cannot  lay  down  a  hard-and-fast  rule  in 
that  direction  ;  and,  secondly,  it  being  a  fact  that  ready- 
made  goods  suffered  by  being  heavily  sized,  against  which 
the  dyers  had  no  remedy,  although  the  silk  used  was  originally 
of  good  quality;  and  as,  thirdly,  the  buying  parties  are 
generally  inclined  to  ask  for  a  certain  guarantee  from  the 
manufacturers, and  these  demands  being,  in  the  end,  thrown 
upon  the  dyer,  who,  naturally,  is  not  in  a  position  to  give 
such  guarantee — then  the  consequence  must  be  that  the 
undersigned  dyers  must  feel  themselves  compelled  to  decline 
giving  such  guarantee  lor  goods  when  manufactured. 

"  Leaving  aside  the  pecuniary  guarantee,  it  must  be  clear 
that  the  dyers  are  not  in  a  position  to  give  a  moral  one  ;  but 
they  are  persuaded  that,  by  the  introduction  of  the  above- 
mentioned  methods,  general  confidence  will  return  within  a 
short  period  a-   regards  the  position  of  the  silk  market. 

■■  The  annexed  treaty  is  recommended  to  the  Swiss  dyers 
for  their  special  consideration.  The  meetings  of  the  Swiss 
dyers    have   already    had   the   effect   of  bringing    forward 


special  recommendations,  as  regards  weighting  systems,  but 
these  as  yet  have  not  gone  deep  enough  iuto  the  subject, 
to  our  thinking,  as  there  is  especially  a  want  of  compara- 
tive methods  used  for  producing  strong  and  effective  results 
for  patting  weight  into  goods,  such  as  '  CM.,'  and  for 
heavy  black  weighting. 

"  According  to  natural  laws,  any  methods  to  produce 
heaviness  in  silkstuffs  by  artificial  means  must  injure  and 
reduce  the  strength  and  durability  of  the  silk  thread.  The 
question  only  is,  how  far  one  can  go,  and  wdiieh  method 
can  be  proved  to  be  the  right  one.  Up  till  now,  only  a 
deteriorating  effect  on  all  points  has  shown  itself. 

"  It  is  a  well-known  fact  that  silk  goods  well  covered  up, 
or  kept  iu  well-closed  boxes,  have  shown  their  faults  in  the 
same  degree  as  freshly-made  goods  for  robes,  which  proves 
clearly  that  this  result  is  not  only  caused  by  the  influence 
of  light  rays,  but  is  also  caused  by  other  still  unknown 
influences  which  play  a  part  in  the  deterioration  of  silk- 
stuffs.  To  find  within  a  short  period  an  unfailing  remedy  to 
produce  a  harmless  and  useful  weighting  method  would  form 
a  highly  important  theme  for  a  scientific  treatise.  As  the 
manufacturers  and  the  buyers  must  have  the  same  interests 
at  heart  as  the  dyer,  the  undersigned  believe  that  it  is  the 
duty  of  the  Chamber  of  Commerce  to  cause  such  scientific 
treatise  to  be  written  and  distributed.  Finally,  requesting 
the  calling  of  an  early  meeting  for  an  exhaustive  exchange 
of  opinion  on  this  matter,  we  remain,"  &c. 

[Here  follow  the  signatures.] 

The  Zurich  manufacturers  and  dyers,  taking  fright,  met  ; 
and  it  appears,  from  a  proclamation  which  appeared  iu  the 
papers  a  fortnight  ago,  they  have  signed  a  convention, 
with  heavy  penalties  for  infringement,  the  clauses  of  which 
are  as  follows  : — 

Proceedings  towards  the  Attainment  of  Uniformity; 
between  Silk  Manufacturers  and  Dyers  regard- 
ing the  Weighting  of  Boiled-off  Colofrs  on 
Silk. 

.V  convention  bas  been  appointed  for  the  purpose,  in  the 
interest  of  the  trade.  The  terms  agreed  upon  are  as 
follows:  — 

"  1.  The  undersigned  firms  of  dyers  bind  themselves  from 
the  1st  April  1897  not  to  weight  boiled-off  colours  under 
any  circumstances,  and  for  whomever  it  may  concern,  more 
thau  60  to  80  per  cent,  for  tram,  20  to  30  per  cent,  for 
organzine,  excepting  seal-brown  for  lining  stuffs. 

"  2.  These  maximum  weightings  shall  uudergo  a  further 
reduction  to  50 — GO  per  cent,  for  tram,  viz.,  (a)  for  white, 
(i)  for  colours,  in  case  the  tram  is  intended  for  taffetas. 

"  3.  The  undersigned  silk  manufacturers  on  their  part  bind 
themselves  not  to  have  any  heavier  weightings  produced, 
not  even  by  local  or  foreign  dyers,  whether  members  of  the 
conference  or  not. 

"  4.  It  shall  be  declared  with  every  order  the  uses  of  the 
coloured  silk,  whether  the  silk  is  intended  for  taffetas  or 
other  textures,  and,  in  case  of  a -dispute,  the  manufacturer 
has  to  prove  that  the  silk  in  question  has  in  reality  been 
used  for  the  indicated  purpose. 

"  For  every  disposition  of  colours,  the  dyer  has  to  he 
supplied  with  the  correct  titres  and  particulars. 

"  5.  There  will  be  a  committee  chosen  whose  task  it  wiil 
be  to  watch  that  the  agreement  will  be  rigidly  carried  out  by 
both  parties.  This  committee  will  consist  of  three  confi- 
dential persons,  the  first  of  whom  to  be  elected  by  the 
manufacturers,  the  second  by  the  dyers ;  the  director  of  the 
Silk  Conditioning  House  for  the  time  being  is  to  be  the 
third  member.  In  cases  where  preventive  measures  have  to 
be  adopted,  two  additional  members  are  named,  one  a 
manufacturer  and  one  a  dyer.  The  director  of  the  Silk 
Conditioning  House  will  be  salaried  with  500  to  1,000  francs 
per  annum,  according  to  the  claims  upon  his  time.  The 
committee  is  pledged  to  the  utmost  discretion. 

"  6.  Each  of  the  undersigned  dyers  pledges  himself  to  a 
security,  the  amount  of  which  will  be  fixed  in  each  separate 
case  by  the  committee.     The  securities  will  be  deposited  by 
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the  committee  in  tin'  archive!  "f  t  lie  valuable  writings  of  the 
-\us-  institute  ol  Credit.  For  the  withdrawal  of  thein,  ull 
the  three  signatures  ^v  i 1 1  Ik*  required.  The  security  will  be 
wholly  or  partly  forfeited  when  the  majority  of  the  com- 
mittee  find  thai  the  present  agreement  has  been  broken  by 
the  dyer  in  question,  rhe  disposal  ol  the  amount  will  be 
in  favour  of  tbe  Institute  of  the  silk  Industry  S 
weaving,  and  textile  drawing  school  :  and  will  be  decided 
upon  In  tlic  majority  of  committeemen. 

"  7.  Manufacturers  acting  in  contravention  to  this  agree- 
ment are  subject  to  a  fine  of  ten  times  the  amount  of  the 
cost  of  dyeing 

"8.  The  circulars  of  the  dyers  issued  January  18th  ami 
February  loth,  as  well  as  that  of  tin-  silk  manufacturers 
dated  February  1st  of  this  year,  are  withdrawn,  concerning 
the  responsibility  for  their  method  of  dyeing,  and  matters 
remain  ;is  before.  In  disputed  eases  the  committee  shall 
decide. 

••'J.  Exhaustive  investigations  are  to  be  at  once  under- 
taken, based  on  scientific  ami  practical  foundations,  as   well 

ith  regard  to  tbe  different  methods  of  weighting,  ami 
their  effect  on  the  silk,  as  concerning  the  thickness,  strength. 
durability,  &c.  of  the  textures,  ihe  expenses  incurred 
therein- are  tn  1  e  borne  in  equal  shares  bj  the  dyers 
manufacturers!,  as  well  as  the  other  expense-  of  the 
committee. 

"  10.  This  agreement  to  be  in  force  for  the  term  of  one 
year,  viz.,  until  March  ■'!'..  1898,  and.  in  ease  there  shall  be 
no  notiee  given  to  the  contrary  by  January  1-t  at   the  least 

by   either  side,   it  will   continue   to    he    valid   for   another 
year." 

Notwithstanding  this  bane  of  weighting  silk,  there  are 
several  English  houses  which,  on  principle,  offer  to  the 
public  only  pure  ami  unadulterated  silks.  It  is  not  a  little 
singular  and  encouraging  that  these  houses  are  doing,  not 
only  the  best  trade,  hut  export  to  France  to  customers  who 
ontent  to  pay  an  extra  price  for  a  pure  article.  Of  the 
great  majority  of  British  manufacturers,  I  know  that  they 
have  their  silks  weighted  only  to  the  most  moderate 
e  that  foreign  competition  permits,  and  in  so  doing  act 
unwillingly. 

SILK  ADULTEBATU  IN. 

Bl  J.  (  LSTEB  nt.l  l  .  I.R.S.K.,  ETC.,  COUNTY  ANALYST. 

IHniSi.  the  last  few  years  I  have  worked  with  Sir  Thomas 
AVardle  on  this  question  :  "  The  Adulteration  of  Silk," 
and  perhaps  it  will  not  be  out  of  place  if  I  give  a  -hort 
lint  of  the  analysis  of  the  various  samples.  The 
question  is  to  ascertain  the  real  amount  of  silk  in  these 
ly  weighted  samples:  to  attempt  to  estimate  all  the 
weighting  materials  would  be  to  court  failure,  therefore  it  is 
better  to  use  various  solvents  which  will  not  act  upon  the 
silk.  If  we  analyse  the  raw  silk  we  shall  find  that  it 
contains  about  25  per  cent,  of  a  gummy  substance,  which 
must  be  removed  before  dyeing  operations  can  lake  place. 
This.  I  may  say.  is  not  always  the  case,  for  just  within  the 
last  few  days  I  have  analysed  a  -ample  of  Japan  .-ilk. 
■which  had  evidently  been  dyed  in  the  raw  state,  that  is. 
with  the  gummy  matter  left  in  the  silk,  for  on  estimal 
the  moisture  and  the  amount  soluble  in  water  there  was  a 
loss  of  over  2.)  per  cent.,  the  ash  being  as  low  as  i>'464. 
The  ash  of  a  pure  white  silk  was  0349.  While  a  Chin  ■ 
salmon-coloured  silk  only  contained  0-246  of  ash.  There- 
fore it  is  plainly  seen  that  the  Chinese  and  the  Japauese 
have  not  yet  learnt  the  fraudulent  art  of  selling  mineral 
matter  for  sUk  :  it  has  been  left  to  the  French,  Germans,  and 
to  carry  this  to  perfection,  and  the  heaviest  weighted 
silk  I  have  as  yet  examined  is  where  ICO  pounds  of  silk 
were  sent  to  the  dyer  with  a  request  that  it  should  be  made 
into  1.000  pounds;  this  particular  silk  gave  43  per  cent,  of 
ash,  there  was  9  per  cent  of  moisture,  and  the  amount  of 
nitrogen  was  under  2  per  cent.  :  this  would  give  les-  than 
In  per  cent,  of  silk  in  the  sample.  The  only  advantage  I 
can  see  in  such  a  compound  (for  it  is  a  misnomer  to  call  it 
silk)  is  to  make  an  incombustible  dress  for  a  lady,  for  it 
would  be  an  impossibility  for  her  to  be  burnt   to   death  in 


such  a  dress,  When  such  a  compound  ii  raised  to  a  high 
temperature   it   does  not  flare  up    hut   simply  smoulders 

away  ami  leave-  the   original  form  intact,  and  in  m  in  . 

with  a  beautiful   silky   lustre.      I  md  i-  not    . 

weighted  silk. 

In  the  analyses  of  tin-,-  weighted  compound! 
to  tnk  ■  the  moisture  from   using  ■">  gnu-,  of  -ilk,  then   to 
extract  with  ether,  alcohol,  and  water  weighing  between 

solvent.      This    will   give  the  quaotitii  - 
and    -uch    like  compounds   added   for   weighting  pun 
Half  oi  the  sample  maj  now  be  treated  with  hydrochloric 
i    id  diluted  with  one  or  two  volumes  of  water;*  th.-  silk  is 

then  dried al  about  280    1".    It  ean  then  l.eredu i  to  powder, 

which  can  be  mixed  with  the  soda  lime  and  the  combustion 
for  nitrogen  carried  out  in  the  usual  way.  One  of  the 
metal-  which  is  largely  used  for  weighting  silks  is  tin  ;  this 
cap  be  detected  by  heating  the  silk  with  -trong  hydrochloric 
acid,  added  in  quantity  solution,  then  diluted  with 

water  and  a  current  of  II _s  passed;  the  tin  is  precipitated, 
and  may  be  recognised  by  the  u>uai  tests 

\-  I  have  already  said,  -ilk  weighted  to  K0n  and 
900  per  cent,  is  not  easy  to  barn;  but  certain  black  silks 
which  have  been  weighted   np  ti  100  per  cent,  have 

been  known  to  take  tire  spontaneously,  and  for  d\, 
blacks  the  substances  usually  employed  arc  catechu,  gall 
nuts,  and  certain  salts,  specially  sulphates  of  iron,  basic  and 
non-basic.  A  silk  of  this  dyeing  was  found  to  contain  over 
20  per  cent,  of  moisture  and  from  12  to  IS  per  cent,  of 
mineral  matter.  When  dried  at  about  230  F.  it  took  fire 
spontaneously  as   soon    as  air   got   fr.  .  it.      This 

may  be  owing  to  the  rapid  absorption  of  moisture,  during 
which  oxidation  occur-.  It  is  not  so  many  years  since  that 
a  fire  broke  out  in  th  :  warehouse  of  a  large  silk  mercer  in 
Paris.  The  fire  was  soon  discovered,  and  this  gave  ri- 
the  discovery  that  it  originated  inside  a  lar^re  parcel  of  black 
dyed  silk  which  ha  1  been  returned  from  the  dye-house  oulv 
24  hours  previously.  I  believe  that  it  is  a  well-known  fact 
that  black  silk,  under  certain  conditions,  i-  liable  to  spon- 
taneous combustion,  bnt  the  real  explanation  of  the  cause 
is  yet  to  be  discovered.  It  is  very  advisable  not  to  keep 
huge  quantities  of  black  dyed  silk  together,  aud  al- 
prevent  it  getting  very  dry.  and  above  all.  care  should  be 
taken  to  prevent  it  being  exposed  to  any  great  degree  of 
heat.  In  1871  a  fire  occurred  in  a  silk-dyeing  establish- 
ment in  America,  aud  was  traced  to  the  heavily- weighted 
goods,  and  it  is  considered  unsafe  to  pack  them  in  deep 
boxes  for  transportation. 

Astringent  matter  like  tannin,  which  is  used  for  blacks 
and  greys,  and  catechu  which  is  used  for  brown,  in  com- 
bination with  sulphate  of  iron,  take  up  oxygen  very  readily  . 
and  it  only  needs  a  little  oily  matter  with  heat  to  have  the 
whole  mass  smouldering  to  ashes.  I  have  never  mvself 
been  able  to  obtain  actual  flame  from  these  experimental 
spontaneous  combustions,  but  the  mass,  as  a  rule,  smoulders 
away  to  ashes. 

Some  think  that  silk  waste  and  silk  rags  are  as  dangerous 
in  regard  to  spontaneous  combustion  as  cotton  waste.  This 
question  of  heavily  weighted  silks  is  worth  the  attention  of 
the  insurance  companie-. 

The  ash  of  a  genuine  silk  may  vary  according  to  the 
district  in  which  it  is  produced,  but  1  think  one  may  take 
as  an  average  0'5  percent. :  in  the  raw  state  the  ash  varies 
very  mm-h.  Some  yeats  since  a  new  silk  was  introduced 
into  Europe  from  China,  a  native  worm  feeding  on  oak 
leaves  instead  of  mulberry,  it  was  called  the""  Tussur 
-ilk,  "  it  was  found  to  contain  over  S  per  cent,  of  ash  :  while 
good  Italian  silk  only  contains  about  1  per  cent.  But  when 
this  Tussur  silk  is  nrst  treated  with  some  alcohol,  next  with 
dilute  HL,SO,  and  then  washed  in  a  soap  bath,  the  quantity 
of  ash  is  brought  down  to  about  0"j  per  cent.  I  believe 
one  of  the  reasons  why  this  silk  is  not  more  widely  known 
is,  that  it  has  a  less  affinity  for  mordants  than  the  ordinarv 
Italian  silk. 

In  estimating  the  real  amount  of  silk  in  a  sample  I  prefer 
to  estimate  the  nitrogen,  either  by  soda  lime  or  Kjeldahl's 
process,  and  I  prefer  the  latter  with  certain  modifications  of 
Mr.  Stock. 
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The  following  are  a    few   analyses  of  weighted   and   un- 
weighted silk?  :  — 


Moisture.       Ash. 


Silk. 


Blue 

Gold  colour 

Cream  colour... 
Pink  and 

Pink 

Cream 

Yellow 

Black 

SkvBlue 


1.  White  sift 

S ilmon-coloured  Shanirhu:. 

3.  Black 

4.  White 

5.  Shot  silk 

6.  —  

7.  Puik  silk 

- 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
1!'. 


Per  Cent. 
51 
5-5 
7-9 

s--> 

6-8 

9'4 
8-1 
6-5 
• 
9-1 
8-6 
8-6 
B-S 
86 
8-5 
91 
B  1 


Per  Cent.  Per  Cent. 


0-349 

100 

,i  g|6 

100 

Is  7 

50-0 

25 

S4-J 

39 

S3  "7 

32 

54 

524 

43 

4."  -5 

46 

354 

60 

4i-; 

52 

4.V7 

46 

.')4-2 

50 

88  a 

60 

8-9 

87 

9-1 

-- 

42-9 

12 

48-9 

37 

459 

36 

A.  Allhusen. 
P.  P.  Bedson. 
T.  W.  Hogg. 
H.  Louis. 
T.  W.  Lovibond. 
N.  H.  Martin. 


W.Martyn. 

John  Morrison. 
John  Pattinson. 
W.  W.  Proctor. 
W.  L.  Rennoldson. 
T.  W.  Stuart. 


II     .  /.         -  a, >.  I  Treasurer: 

SaviUe  Shaw,  Durham  College  of  Science,  Newcastle-on-'i'vne. 


The  names  in  italics  are  those  of  Members  of  Committee  who 
retire  at  the  end  of  the  current  session. 

The  followine  have  been  elected  to  fill  the  vacancies,  and  will 
take  office  in  July  neit :—  Committee  :  G.  Sisson  and  J.  E.  Stead. 


SESSION  1896-97. 


Meeting  held  in  lite  Chemical  Theatre,  Durham  College 
of  Science,  on  Thursday,  March  25th,  1897. 


MB.    W.    W.    PROCTOR    IN    THE    C1IAII;. 


The  standard  for  silk,  which  I  have  taken  in  these 
analyses,  is  what  is  called  pure  boiled-off  silk  and  dried  at 
the  ordinary  temperature  ;  such  silk  as  this  will  contain 
about  18  per  cent,  of  nitrogen. 

Tussah  silk,  which  one  may  say  is  a  child  of  Sir  Thomas 
Wardle's,  as  he  has  done  so  much  work  to  introduce  it  into 
this  country,  differs  a  little  in  composition  from  the  ordinary 
silk.  Tussah  silk  may  be  easily  distinguished  from  mulberrV 
silk  by  the  action  of  zinc  chloride.  Tussah  does  not  dis- 
solve so  readily  as  mulberry  silk,  which  dissolves  at  *b  B., 
while  for  tussah  it  has  to  be  at  least  CO  B.  In  case  of  a 
mixture  of  the  two  silks,  zinc  chloride  at  45  B.  will  dis- 
solve the  mulberry  silk  after  boiling  for  a  minute,  leaving 
the  tussah  silk  unattacked. 

I  think  one  may  venture  to  say  that  the  original  cause 
for  weighting  was  a  desire  to  make  up  the  original  weight 
of  the  raw  silk,  the  loss  being  occasioned  by  the  boiliDg  off, 
which  amounts  to  about  25  per  cent.,  that  is,  a  lb.  of  16  oz. 
is  reduced  to  12  oz.  In  1875  it  was  stated  that  weighting 
was  then  carried  on  to  the  extent  of  100,  20  I,  aud  300  per 
cent.,  but  through  fierce  competition  these  numbers  are  now 
left  far  behind,  for,  as  you  will  see  from  the  analysts, 
it  has  reached  900  and  1,000  per  cent,  until  it  is  no  longer 
silk,  but  a  mere  conglomeration  of  mineral  matter. 


^etorasitlr  Section. 

Chairman  .  F.  S.Newall. 
G.  T.  France. 
Committt*  : 


THE  SAMPLING   AND  ANALYSIS  OF  COKE, 

AND  VALUATION  OF  COAL  FOR 

COKING  PURPOSES. 

BY   W.   F.   KEATING    <IuiK.    F.l.c. 

Introduction. — 1  have  ventured  to  bring  the  laboratory 
aspects  of  the  coke  trade  before  this  Section  for  several 
reasons,  chief  among  which  is  my  desire  to  draw  the 
attention  of  members  to  a  growing  necessity  for  greater 
uniformity  of  method  in  dealing  with  matters  which  are  now- 
inseparable  from  this  very  important  branch  of  commerce, 
\  Mother  circumstance  which  has  guided  me  in  the  choice  of 
my  subject  is  the  scattered  and  fragmentary  nature  of  hs 
literature.  It  would  be  difficult  to  say  where,  outside  of 
private  reports  and  laboratory  note  books,  one  could  find 
detailed  information  regarding  such  points  as  the  proper 
method  of  sampling  coke,  its  chemical  analysis,  its  suitability 
for  special  purposes,  or  the  improvement  of  coal  from 
inferior  seatns,  to  fit  it  for  coking.  All  these  are  matters 
which  can  be  decided  in  the  laboratory,  probably  to  the 
satisfaction  of  the  individual  analyst,  but  it  is  a  lamentable 
fact  that  occasionally  upon  one  or  mure  of  these  issues  serious 
discrepa  ncies  arise  ;  and  it  seemed  to  me  that  it  would  not 
be  out  of  place  to  introduce  the  whole  question  as  a  subject 
for  discussion  before  an  influential  society  of  industrial 
chemists,  sitting  in  the  very  metropolis  of  the  coal  and  coke- 
trade.  It  would  be  too  much  to  expect  ones  own  ideas  to 
meet  with  universal  favour,  I  should  be  very  well  satisfied 
if  they  eventuated  in  the  adoption  of  methods  of  working 
of  established  accuracy. 

Sampling  of  Coke. — I  think  it  will  be  generally  conceded 
by  analysts  that,  when  dealing  with  material  which,  in  the 
nature  of  things,  is  variable  in  composition,  there  is  no 
more  fertile  source  of  discrepancies  in  analyses  than  in- 
sufficient aud  inefficient  sampling.  No  matter  how  perfect 
the  analytical  methods  may  be,  no  matter  how  scrupulously 
they  may  be  carried  out,  a  faulty  sample  renders  them  of  no 
avail,  and  I  have  found  by  long  experience  that  the  taking 
of  a  sample  of  coke  from  bulk  is  the  rock  upon  which 
analysts  most  often  split.  I  have  abundant  evidence  that 
the  time  has  come  when  vendor  and  purchaser  alike  would 
welcome  any  plan  which  would  place  this  matter  upon  a 
fair  and  systematic  footing.  I  have  elsewhere  pointed  out, 
as  a  matter  of  actual  observation  (^ Iron  and  Coal  Trades 
Review,  1SS7)  that  a  sample  ol"  coke  may  be  taken  in  at 
least  six  different  ways.  ( 1 . )  A  few  small  pieces  of  coke  may- 
be broken  off  as  many  different  columns  (2.)  The  whole 
of  a  column  may  be  taken.  (3.)  The  top  or  bottom  '*  lift  " 
of  a  column  may  be  taken.  (4.)  The  sampler  may  proceed  to 
break  small  pieces  of  coke  off  a  few  columns,  holding  the 
latter,  as  he  strikes  them  with  his  hammer,  over  the  pail  or 
other  utensil  in  which  he  intends  to  carry  the  sample.  All 
these  methods  are  impropei.  the  latter  extremely  so.  Of 
the  first  three,  it  may  be  said  that  not  in  one  case  in  a 
hundred  would  a  representative  sample  be  obtained,  and  of 
the  fourth,  that  all  the  fine  particles  of  shale,  which  are 
non-adherent  to  the  column,  would  be  started,  out  of  the 
interstices  of  the  coke,  and  would  cause  the  ash  to  mount 
up  quite  abnormally.  A  fifth  method,  which  is  fairly  reliable, 
and  which  is  a  convenient  '■  works  "  method,  consists  in 
the  sampler  going  over  the  surface  of  a  train  of  coke,  and 
breaking  at  least  10  columns  on  each  truck,  from  each  of 
which  he  takes  a  few  pieces  as  they  lie  aud  transfers  them  by- 
hand  to  his  pail  or  bag  and  so  proceeds  until  he  has  collected 
at  least  20  lb.  weight,  the  further  treatment  of  which  will 
be  described  later.  The  sixth  method,  which  I  do  not 
hesitate  to  say  is  the  one  which  should  always  be  followed 
in  case  of  dispute,  is  carried  out  in  this  way  : — If  the  coke 
is  in  trucks  at  the  ironworks,  the  trucks  are  run  up  on  to 
the  gantry  over  the  storage  bunks  and  two  doors  on  one 
side  of  each  truck  are  let  down.  This  allows  half  the 
load  to  be  seen  from  top  to  bottom,  and  enables  the 
sampler  to  judge  of  the  relative  proportions  of  "  large," 
'small."  aud  "breeze."  Portions  of  the  coke  are  taken 
at  bottom,  middle,  and  top,  and  this  is  repeated  for,  say, 
10  tracks,  resulting  in  a  bulk  sample  of  from  3  cwt.  to 
3  cwt.  If  the  coke  is  at  the  oven-,  the  sampling  is  simplified, 
as  a  barrow  can  be  taken  along  the  draw-bench,  and  filled 
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according  to  the  judgment  of  the  sampler.  The  hulk  -.ample 
bo  obtained  is  theo  knocked  down  on  clean  iron  platen 
(which  are  always  available  at  an  ironworks  or  coke  ovens), 
until  it  is  reduced  to  about  macadam  site.  Ii  is  tin  a  thrown 
up  into  ■  heap  and  thoroughly  mixed,  after  which  it  is 
■  .I  out  into  a  good  sized  square,  and  divided  bj  ranning 
a  shovel  through  it  tw  ice  at  i  ight  angles  thus . 


v. 


B. 


The  corners  A  and  Dare  aow  thrown  out  an. I  all  the 
il  and  dust  belonging  to  them  is  swept  away,  The 
whole  process  is  now  repeated  on  the  portions  I;  and  t '. 
alternately  pounding,  mixing,  squaring,  ai  'I  <li \  i. I u i ir  until 
the  sample  will  pass  a  j-in.  sieve.  The  sample  is  well 
mixed  at  this  -:a;f,  and  about  20  lb.  is  taken  for  further 
redaction.  This  and  the  20  lb.  sample  obtained  by  method 
Xo.  .">  may  now  be  treated  alike.  Che  sample  in  either 
i  is  taken  down  on  a  bucking  plate  until  it  will  pass  a 
}-in.  sieve.  The  whole  of  it  must  pass  through  the  sieve. 
It  is  again  mixed,  and  100  grm-.  are  weighed  "It  for 
moisture.     A  further  portion   o!  -    is  pur   through 

a  -"-nie-h  .-ii  \e.  an  1  after  again  thoroughly  mixing, 
20  grms.  are  taken  an. 1  dried  for  analysis,  after  which  this 
80  ^rms.  are  finely  triturated  in  about  2  grm,  lots  in  a  hard 
Wedgwood  mortar.     Finally,  the  powder 

is  returned  to  the  mortar  and  thoroughly  mixed  with  the 
pestle.  It  is  of  vital  importance  that  this  final  detail  be  not 
neglected.  I  attribute  to  its  non-observance,  several  cases 
rions  discrepancy,  which  have  been  from  time  to  time 
referred  to  me  for  settlement.  It  maybe  thought  that  such 
elaboration  is  uncalled  for,  but  when  1  mention  that 
differences  of  3  or  4  per  cent,  in  the  ash.  and  of  3  or  4 
tenths  per  cent,  in  the  sulphur  are  not  uncommon  in  sam- 
ples of  coke  taken  by  different  samplers  from  the  same 
bulk,  it  seem-  clear  that  some  standard  mode  of  sampling  is 
much  wanted 

Chemical  Analys  e. — Coming  now  to  the  chemi- 

cal analysis  of  coke,  it  will  be  necessary  to  revert  for  a 
moment  to  the  100  grms.  of  coke,  which  was  taken  for 
moisture  when  the  sampling  had  reached  the  -in.  -tage. 
I'll:-  portion  i-  dried  for  three  hours  ;,t  a  temperature  nut 
exceeding  105  C.  I  myself  prefer  the  heat  of  a  water-oven 
in  test  ca-cs.  It  is  quite  sufficient  to  weigh  on  a  balance 
sensitive  to  one  centigram.  The!..--  i-  recorded  as  mois- 
ture. For  the  ash,  1  or  2  grms.  of  the  finely- powdered 
coke  are  ignited  in  a  platinum  capsule  at  a  bright  red  heat, 
until  no  further  lo-s  of  weight  is  observe. 1.  A  muffle  fur- 
nace is  indispensable  where  a  large  number  of  analysis  arc- 
carried  out  simultaneously.  The  ash  determination  is 
always  done  in  duplicate,  and  the  greatest  allowable 
difference  between  the  duplicates  is  2  mgrms.,  such  a 
difference  is  rare  where  care  is  exercised.  For  the  estima- 
tion of  sulphur  in  coke,  many  methods  have  been  proposed. 
I  have  used  otic  method  exclusively  since  1874,  in  which 
year  it  was  devised  and  published  ("  Chem.  News,"  1874, 
page  '211)  by  myself.  I  mean  what  is  known  a-  the  "lime 
method."  It  has  undergone  some  important  modifications 
in  my  hands,  and  as  1  often  meet  with  singular  "  sports  " 
from  this  method.  I  take  the  opportunity  of  describing  it 
0W  used  in  my  laboratory,  line  grin,  of  coke  in  tine 
powder  is  mixed  in  a  mund  bottomed  platinum  capsule 
with  approximately  1  grm.  of  half  bydrated  caustic  lime 
foot-note),  moistened  with  1  c.c.  of  water,  rapidly 
dried,  and  heated  in  a  muffle  at  bright  redness,  till  all 
carbon  has  disappeared.  The  assay  is  then  cooled,  trans- 
ferred to  .  ..leal  beaker,  20  c.c.  of  cold  distilled 
water  added,  and  then  5  e.c.  saturated  bromine  water. 
Solution  is  then  effected  by  the  addition  of  ~\  c.c.  pure- 
strong  11CI.  and  boiling  for  five  minutes.  The  solutionis 
filtered  through  a  9  cm.  Swedish  filter  paper.  The  filtrate 
must  be  bright.  If  not,  it  is  passed  a  second  time  through 
the  filter.  The  empty  beaker  and  the  filter  are  then  washed 
three  times  respectively,  the  beaker  washings  being  passed 
through  the  filter  before  the  latter  receives  its  three  washes. 


I  he  Altered  solution  is  boiled,  and  whii-t  boiling,  10  e.c.  of 

i   cent,   barium  chloride  solution  are   run  in   from  .. 

pipette,    in    such   a  way    that   the    boiling  i-  not   sensibly 

In  'i  I'b.  boiling  is  continued  for  half  an  hour,  and 
the  beaker  is  then  kept  on  the  hot  plate.  -.,  that  it-  content- 
are  nearly  at  boil  for  at  least  three  hour-,  [finally,  the 
ting  precipitate  ofliasi),  i-  filtered  off,  washed  very 
thoroughly  with  hot  water,  the  filter  and  its  contents  i- 
loosely  folded  whilst  wet.  and  put  into  a  platinum  capsule 
tiller  i-  then  -lowly  charred,  the  ltaS(l,i-  heated  to 
redness  for  live  minutes,  weighed,  and  calculated  to  sul- 
phur. It  must  be  noted  here  that  the  sulphur  a-says  are 
never,  on  any  account,  to  be  fired  in  the  same  muffle 
simultaneously  with  ash  assays.  The  latter  give  rise  to 
free  B(  >_.,  which  is  absorbed  by  the  lime  of  the  sulphur 
assays  and  converted  into  si  >.<. 

The    .  irbon    i-    taken    by  difference,   and   the  analysis  is 
stated  thus  :  — 


I  :tl  lion  .  . 

Uh 

Sulphur  . 
moisture 


l.HI     llll 


Since  the  introduction  of  the  manufacture  of  hieiuatit. 
iron  into  the  Cleveland  district,  a  good  deal  of  attention  has 
naturally  been  attracted  to  the  question  of  phosphorus  in 
coke.  According  to  my  experience,  the  proportion  of  thi- 
clement  in  different  coke-  varies  from  0*005  per  cent,  to 
0-017  per  cent.,  and  it  is  a  point  which  ironmasters  cannot 
afford  to  neglect  if  they  are  to  undertake  to  guarantee  low 
phosphorus  irons  for  any-  acidic  method  of  steel  making.  I 
have  found  the  following  method  of  determining  phosphorus  in 
coke  to  be  convenient,  and  to  yield  check  results  on  duplicate 
assays  of  any  given  sample; — Ten  grms.  of  the  coke  to  be 
assayed  are  spread  out  on  flat  trays  of  platinum  and  heated 
in  a  muffle  until  burnt  to  an  ash.  This  is  finely  ground  in 
an  agate  mortar,  transferred  to  an  ordinary  S-oz.  beaker, 
and  treated  with  20  c.c.  of  brominised  HCT.  The  mixture 
is  digested  at  near  boiling  for  one  hour,  the  beaker  beiu<* 
covered  with  a  watch  glass  to  prevent  too  rapid  evaporation 
of  the  HO.  The  watch  glass  i-  then  drawn  aside,  and  the 
greater  part  of  the  HC1  i-  evaporated  as  quickly  as  i-  safely 
possible.  The  solution  is  now  diluted  with  20  c.c.  of  water. 
It  i-  filtered  into  a  conical  flask,  and  the  residue  and  filter 
are  washed  with  di-tilled  water.  Filtrate  and  washing- 
should  not  exceed  a  bulk  of  45  c.c.  Fifteen  c.c.  of  strong 
ammonia  are  now  added  to  the  contents  of  the  flask,  and 
this  is  neutralised  by  cautious  addition  of  nitric  acid  from  a 
small  pipette.  When  resolution  takes  place,  dilute  ammonia 
i-  dropped  in  till  a  faint  opalescence  appears,  and  this  is 
taken  up  with  a  few  drops  of  nitric  acid.  All  these  opera- 
tions are  carried  out  at  near  boiling.  The  faintly  acid 
solution  now  receives  a  further  addition  of  2V  to  3  c.c.  of 
strong  nitric  acid,  and  then  5  c.c.  of  a  10  per  cent,  solution 
of  ammonium  molybdate  is  suddenly  added  from  a  measure 
(not  a  pipette),  whilst  the  contents  of  the  flask  are  bein» 
briskly  agitated.  The  solution  should  remain  quite  clear 
for  a  second  or  two,  and  then  the  yellow  ammouia-phospho- 
molybdate  makes  its  appearance  in  a  granular  form  which 
rapidly  settles  out.  When  thi-  takes'  place  as  described, 
the  experiment  is  almost  certain  to  succeed.  The  flask  is 
heated  to  about  90:  C.  with  constant  shaking  for  five  minutes, 
and  then  the  precipitate  is  filtered  off  on  a  hardened  filter 
paper,  washed  three  times  with  1  to  50  Ditric  acid,  dried 
in  the  water-oven  for  i  to  J  hour,  brushed  off  the  filter  into 
the  balance  scoop  and  weighed.  The  weight  in  parts  of  a 
grm.  multiplied  by  0  ■  1 63  gives  the  percentage  of  phosphorus 
in  the  coke. 

Mechanical  and  ( 'hemica!  Analysis  connected  with  Coal 
Washing  for  Coking  Purposes. — I  have  already-  alluded  to 


N '  i  e. — The  half  bydrated  lime  is  made  by  calcining  marble,  and 
dividing  the  ealcic  oxide  so  obtained  into  two  equal  portious.    <  hie 
of  these  has  added  t  i  it  exactly   the  weight   of  water  to  form 
>      BO)*  and  is  then  nnietl  with  the  other  half.     1 
mixture  to  which  more  water  may  be  added  without  tear  of  I  ■ 
spatterinL-. 
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the  utilisation  of  inferior  seams  of  coal  for  coking.  It  will 
be  unnecessary  to  remind  members  of  this  Section  of  this 
Society  of  Chemical  Industry  that  for  at  least  a  quarter  of 
a  centurv  efforts  have  heen  made  to  improve  the  condition 
of  certain  qualities  of  coal  by  Tarious  washing  processes,  ! 
differing  in  elaboration  from  the  ordinary  long  wood  trough 
with  its  screens  and  settling  ponds,  to  the  wonderfully 
complete  svstem  of  the  laihrig  Company  of  most  recent 
introduction.  As  the  construction  of  washing  plant  varies, 
so  does  the  cost,  which  may  be  from  250/.  to  10,000/.  or 
more,  but,  whatever  the  system  employed,  it  has  recently 
become  the  practice  for  coal  owners  to  enquire  to  what 
extent  the  coal  they  propose  to  wash  will  benefit  from  the 
treatment.  Coals  differ  very  greatly  in  their  amenability 
to  washing  processes,  especially  those  processes  depending 
upon  gravity.  A  coal  containing  a  hard  stoney  waste  is 
readily  cleaned,  whereas  coals  containing  light  carbonaceous 
shales,  whose  ash  runs  to  18  or  20  per  cent.,  whilst  their 
gravity  is  only  a  few  points  above  that  of  the  clean  coal, 
will  resist  all  ordinary  treatment. 

Again,  the  question  may  be  one  in  which  the  sulphur 
ouly~is  involved.  There  are  certain  eoals  with  a  low  ash 
and"  a  very  high  sulphur,  and  it  is  often  a  matter  for  enquiry 
whether  the  proportion  of  sulphur  can  be  reduced  by  wash- 
ing. These  questions  are  seldom  directed  to  the  whole 
produce  of  a  mine.  In  the  majority  of  cases  it  is  what  is 
known  as  "  rough  small,"  that  is,  the  coal  which  remains 
when  the  screens  have  separated  the  more  valuable  descrip- 
tions, which  is  subject  to  washing.  This  is  not  a  paper  on 
coal-washing  but  in  many  eases  it  is  imperative  that  coal 
should  be  washed  before  coking,  and  I  have  introduced  the 
subject  in  order  to  indicate  how  it  may  be  shown  in  the 
laboratory  to  what  extent  a  given  coal  may  he  improved 
for  coking  purposes  by  a  given  method  of  washing.  I  can 
best  illustrate  the  lines  on  which  the  procedure  runs  by 
giving  one  or  two  actual  examples    — 

A  sample  of  "  rough  small "  coal  sent  for  analysis  will 
probably  be  divisible  into  five  different  portions,  viz  : — 
•'  Jsuts,"  "  Peas  and  Pearl,"  "  Pearl  and  Duff,"  "  Washer 
Waste  "  and  "  Coal  lost  in  Washer  Waste."  In  order  to 
separate  quantitatively  these  different  portions,  two  sieves 
are  required,  a  ^-in.  mesh  and  a  ij-in.  mesh,  a  good  supply 
of  calcium  chloride  solution  of  about  1-35  specific  gravity, 
and  a  tall  glass  cylinder  which  will  hold  3  litres.  For 
the  analysis,  500  to  1,000  grms.  of  the  air-dried  sample  are 
taken  according  to  the  proportion  of  "small"  it  contains. 
This  is  thrown  on  to  the  A-in.  sieve.  The  "  nuts  "  are  left 
on  the  sieve  and  are  weighed.  The  portion  passing  the  \-in. 
mesh  is  then  put  on  to  the  f -in.  sieve.  "  Peas  and  pearl  " 
remain  on  the  sieve  and  are  weighed.  These  two  portions 
aie  now  carefully  examined  for  shale  and  stone,  which  are 
picked  out,  the  weight  deducted  in  each  case  and  the  com- 
bined weight  is  added  to  that  of  the  washer  waste.  The 
portion  passing  the  |-in.  sieve  is  now  treated  with  the 
calcium  chloride  solution  in  the  glass  cylinder.  This  must 
be  done  by  half  filling  the  cylinder  with  the  solution,  and 
then  carefully  shooting  in  the  eoal  from  a  smooth  scoop. 
The  mixture  is  then  very  thoroughly  stirred  with  a  smooth 
wooden  rod.  It  is  absolutely  necessary  that  every  particle 
of  the  solid  should  he  wetted.  The  cylinder  is  now  filled 
up  to  within  about  2  ins.  of  the  top  and  the  mixture  stirred 
repeatedly  during  two  or  three  hours  j  it  may  then  be 
allowed  to  stand  at  rest  for  18  or  24  hours.  At  the  end  of 
this  time  the  glass  jar  is  examined  and  the  clean  coal  is 
found  at  the  top,  a  clear  portion  in  the  middle,  and  all  the 
separable  earthy  impurities  at  the  bottom,  A  large  porce- 
lain basin  is  now  filled  about  two-thirds  with  clean  water 
and  the  cylinder  is  tilted  ov-r  it,  when,  with  a  little  careful 
management  the  whole  of  the  coal  can  be  made  to  fall  into 
the  water.  The  rest  of  the  manipulation  is  only  a  matter 
of  thorough  washing  with  the  aid  of  fine  cloth  filters  for 
the  smaller  particles  of  coal.  When  the  washed  coal  is 
dried  and  weighed,  it  stands  as  "  pearl  and  duff.  "  It  only- 
remains  now  to  wash,  dry,  and  weigh  the  waste,  and  the 
mechanical  analysis  is  complete.  What  has  been  done  so 
far  shows  the  amount  of  waste  the  coal  will  giveon  washing. 
But  the  cleaned  and  washed  coal  is  then  analysed  for  ash 
and  sulphur,  and  the  complete  analysis  stands  as  follows  in 
the  example  selected  :— 


>»  of 'the  AirrJDried  Sample: — 

Per  Cent. 

-  N  ate,"  from  I  in.  down  to  1  in 34'tO 

'■  Pens  and  pearl,"  from  1  in.  down  to  3  in 9*15 

u  Pearl  and  duff,"  below  |  in 47'00 

"  Washer  waste  " 6*52 

"  Coal  lost  in  washing" 2'9S 

100-00 

Thv  washed  coal  yields — 

Coke 65"95 

Volatile  matter 3i-05 

100-00 

Ash  in  washed  coal 1 '  67 

Sulphur  in  washed  eoal l  '62 

Assuming  that  the  coal  contains  Mhs  of  the  sulphur 
contained  in  the  coal,  the  composition  of  the  dry 
coke  would  be — 

Carbon '. >  r  :> 4 

\sii , 7  -ui; 

Sulphur 1*  fa 

loo-oo 

It  now  only  needs  comparison  with  the  analysis  of  coke 
from  the  same  coal  untreated,  to  show  what  the  gain  in 
quality  (if  any)  is. 

Before  leaving  this  part  of  my  subject  I  will  ask  per- 
mission to  quote  another  example  where  the  problem  is 
much  more  complicated  than  in  the  one  just  given.  A 
sample  of  "peas  and  duff"  had  been  washed,  and  it  was 
required  to  know  how  it  differed  from  the  unwashed  article, 
and  what  proportion  of  stony  waste  it  retains,  also  what 
proportion  of  coal  was  passing  off  with  the  stony  waste. 
Upon  my  answer  to  these  questions  depended  largely  the 
erection  of  a  very  expensive  plant.  I  asked  to  be  supplied 
with  samples  of  the  original  "  peas  and  duff,"  the  same 
washed  bv  the  process  in  use,  and  a  sample  of  the  stony 
waste.  In  this  case  the  sieves  were  not  used  as  the  samples 
were  too  fine.  The  calcium  chloride  method  was  adopted, 
and  the  following  results  were  obtained  :  — 


"  Washer 

\\  aste.' 

Mechanical  analysis : — 
Good    coal    down    to 
'•pearl." 

Per  Cent.        Per  Cent. 
(17-40                 S9-20 

4-80                   2-90 
27-80                 7'90 

Per  C-nt. 
4-00 

92-45 

100"00 

1IIIJ-00 

LOO-OO 

Chemical  analysis  :— 

Volatile  hydrocarbons 
\sh 

48-90 
29-50 

18-30 
1-47 
1-S3 

60-6* 

S1-9J 

5-011 

0*97 

1-42 

100-00 

ioo-oo 

•Oinitteii. 

07-20 
27  30 

65  65 

7-60 
0-73 
2-22 
2'78 

!  -09 
2-76 
15-55 

* 

Shortly  summarised,  the  foregoing  analyses  prove  that  the 
washing  process  in  use  i-  capable  of  removing  82 "23  per 
cent,  of  the  free  ash  from  the  coal  along  with  33  ■  03  per 
cent,  of  the  sulphur,  resulting  in  a  diminution  of  19-70  per 
cent,  of  ash  in  the  coke,  and  0-36  per  cent,  of  sulphur, 
whilst  in  effecting  this  improvement,  there  has  beeu  a  los< 
of  7  •  55  per  cent,  of  coal  with  the  "  washer  waste."  It  is, 
however,  necessary  to  carry  the  enquiry  a  step  further  in 
order  to  ascertain  what  would  be  the  gain  in  quality,  and 
what  the  ultimate  loss  of  coal  when  u>ing  the  most  perfect 
type  of  washing  plant.  In  order  to  arrive  at  this  information, 
the  two  grades  of  coal,  namely,  "pearl"  aud   "fine  duff," 
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recovered  In  the  ion-going  mechanical  analyses,  were 
separately  subjected  to  chemical  analysis.  The  following 
an  the  results  obtained  in  the  examples  quoted  :  — 


nil."     'Washed." 


■■  Washer 


it  down  to  "pearl":— 

Per  Cent. 

PerCent.      Per  Cent. 
64-58            i-,;  -.-..-. 

Volatile  matt  r 

S3-S5 

too-oo          too*oo         100*00 

-j-.-... 

1-09 

roo 

■j  li.              14*55 
1*02               I'M 
.-.  '25             21*50 
0*78               I'll 

"  Pins  "lull  "  "— - 

I-.7-KI 

Bg- 10 

31-80             31-10 

100*00              100*00            100*00 

5'00                6*80              18*48 
1*07                               1*80 

;■  ki 

0*78                0*70 

In  order  to  avoid  confusion,  the  whole  of  the  foregoing 
analyses  are  rendered  ou  the  air-dried  samples. 

The  general  conclusions  to  be  drawn  from  the  example 
just  quoted  are  : — 

1st  Tli.it  the  sample  in  the  original  is  not  fit  tor  coking 
purposes. 

2nd.  That  by  perfect  washing  it  yields  72-20  pi 

>al,  and   that   the  whole   of    this    is    well   adapted  for 
coking. 

Stfd.  That  the  sample  which  is  washed  at  the  colliery  is 
of  very  fair  quality  for  coking  purposes,  the  ash  being 
7-60  per  cent,  and  the  sulphur  0"73  per  cent.,  although 
the  presence  of  practically  8  per  cent,  of  stony  waste  shows 
that  it  is  imperfectly  washed.  It  is  shown  also  that  it  is 
eptible  of  great  improvement  by  perfect  washing,  Air 
when  perfectly  cleaned,  the  coke  it  yields  contains  only 
;-.'.' i  per  cent  of  ash  and  0*77  per  cent,  of  sulphur. 

Ith.  That  with  regard  to  the  sulphur  the  colliery  washer 
brings  it  down  to  as  low  a  figure  as  can  be  got  by  perfect 
washing. 

5th.  That  the  total  loss  of  coal  resulting  at  the  colliery 
washer  is  only  8*00  per  cent.  That  this  coal  is  of  very 
inferior  quality.  It  averages  15*50  per  cent  of  ash  and 
1  70  per  cent,  of  sulphur.  That  if  recovered  (which  could 
on]y  be  done  by  perfect  washing)  and  spread  over  the 
perfectly  washed  coal,  it  would  raise  the  ash  in  the  coke 
from  8*50  per  cent,  to  5*00  per  cent.,  and  the  sulphur  in 
the  coke  from  077  per  cent,  to  083  per  cent.  It  was 
quite  clear  that  in  this  case  the  erection  of  a  more  perfect 
washer  could  not  have  improved  the  quality  of  the 
whilst  saving  the  coal,  and  that  the  coal  was  not  worth 
saving.  It  is  probable  that,  had  the  proposed  scheme  been 
carried  out,  it  would  have  entailed  au  annual  loss  to  the 
colliery  of  nearly  500/. 

Discrimination  of  the  Origin,  of  Coke. — It  is  sometimes 
required  to  know  whether  two  or  more  cokes  have  a 
common  origin.  The  matter  is  simple  enough  when  the 
proportions  of  ash  and  sulphur  in  each  are  widely  different 
When  these  are  closely  in  agreement,  it  is  best  to  resort  to 
complete  analysis  of  the  ash  of  the  samples.  Here  i-  :i 
ease  in  point  : — It  was  required  to  know  whether  three 
samples  of  coke  were  from  one  and  the  same  seam  of  coal 
in  the  same  pit.  They  were  dried  and  the  ash  and  sulphur 
were  determined  in  each  with  the  following  results  : — 


No.  1. 


No.  2. 


No.  3. 


ash 

Sulphur  . 


r  Cent. 

Per  Cent. 

915 

- 

8*80 

-: 

1*37 

- 

i     11,1.1.  nug  ihc  variations  found  in  tin  le  istitui 

samples  from   hulk,  1    thought    it    unsafe  to  rcl\   upon  tl 
indications,  as   the   matter   was    a    \er\    important   one,  anil 
therefore  ha  aplete  analysis  of  the  ash, 

when  the  following  results  wire  obtained  : — 


No.  i. 


PerCent 

8iO, B*80 

VI  0, 

10*15 

Trace. 

3*47 

lltii  1-80 

k" 

XmO """'■ 



-'-- 


"T  1  lilt. 

16*87 

26*62 

11-"1 

True. 

Tr-ue. 

6-46 

4-43 

2*51 

1*40 

0*2S 

0'6i 

Trace. 

Trie.-. 

■J'vl 

1*82 

88*87 


lnii-o.; 


88*87 


i  in  the  strength  of  these  analyses,  1  felt  justified  in  reporting 
that  Nos.  1  and  3  had  the  same  origin,  whilst  No.  2  had  B 
totally  different  origin. 

Excess  of  Moisture  in  Coke. — Disputes  occasionally 
arise  as  to  the  proportion  of  water  in  coke.  As  coke  is 
drawn  from  the  ovens  in  an  incandesce]  I  51  ite,  huge 
volumes  of  water  quick!,-,  applied  are  necessary  to  prevent 
loss  by  oxidation,  and  very  considerable  judgment  has  to 
be  exercised  to  prevent  excessive  quantities  remaining  in 
the  coke  when  slacked.  I  have  known  a  sample  come  off 
the  bench  with  over  11  per  cent,  of  water;  hut  as  a  rule, 
sample-  received  for  analysis  do  not  exceed  1  per  cent,  and 
in  the  majority  of  cases  0*70  per  cent,  i-  the  maximum 
limit.  As  to  the  highest  possible  proportion  of  water  a 
sample  of  coke  can  contain,  I  have  the  following  results 
from  a  recent  experiment.  A  number  of  pieces  of  hard 
blast-furnace  coke,  dried  at  21  >  1'..  weighed  3«J9  grms. 
Aft.-r  soaking  in  cold  distilled  water  for  l'4  hours"  and 
freeing  from  extraneous  water  by  dabbing  with  a  sponge, 
they  weighed  47.V."i  grins.,  giving  a  . .-,  grms.,  or 

19*17  per  cent.  I  have  met  with  no  such  proportion  in 
practice.  In  1894  I  followed  16  trains  of  coke  from 
various  localities  to  their  destination  after  a  heavy  rainfall 
'  of  some  hours  duration.  All  these  cokes  were  analysed  at 
the  ironworks  laboratories  by  myself,  after  sampling  by 
the  method  I  have  described  as  Xo.  6,  The  lowest  moisture 
was  -2-  30  per  cent.,  and  the  highest  1*2-36  per  cent.  Average, 
5*25  per  cent. 

Mechanical  Condition  of  Coke. — This  i>  a  matter  upon 
which  the  analyst  is  often  asked  to  report.  The  most  he 
can  fairly  say  is  whether  the  sample  is  hard,  dense,  and  of 
good  colour.  I  have  tried  to  arrive  at  a  standard  of  me- 
chanical condition  by  dropping  columns  of  coke  of  nearly 
approximate  weight  from  measured  heights.  I  failed  to 
g.t  consistent  results  from  different  samples  of  the  same 
coke  from  the  same  delivery  •  and  my  opinion  is  that  it  is 
not  a  laboratory  question,  save  in  so  far  that  the  analyst  is 
perfectly  justified  in  giviug  his  opinion  of  the  respective 
value,  for  example,  of  "black  ends'*  and  "bright  coke," 
when  he  can  base  that  opinion  on  chemical  analysis  and 
practical  knowledge. 

In  bringing  this  paper  to  a  close  I  may  refer  to  some 
curiosities  of  coke  anal)  -is. 

Coke-Ooen  Flue  Dust.— The  analysis  of  coal  or  coke-ash 
serves  to  show  that  it-   composition  is  fairly  complex.     It 

i  has  often  occurred  to  me  that  metals  capable  of  volatilisa- 
tion might  reasonably  he  expected  to  occur  in  coal,  and  that 
the  flue  dust  of  coke-ovens  would  be   a  substance  which 

i  would  repay  investigation.  One  would  not,  for  example, 
expect  to  find  zinc"  in  the  ash  of  either  coal  or  coke,  but 
that  it  exists  iu  coal  in  some  cases  is  beyond  doubt.  I  have 
myself  detected  .zinc  oxide  iu  coke-oven  flue  dust  in  two 
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instances.      The   samples   I   examined   had   the  following 
percentage  composition : —  • 


Xo.  !. 


No.  B. 


vu>  

Pereent.                   Per  Cent. 

34- I'.T 
18  96              '                29-08 



PbO 

6-57                            s'« 
Trace                          Trace 
Trace                        Trace 

OaO 

IV.-.l                                      -'4   Ht 
1 -M7                                 l-37 

M^-(l  ..                

0'99 
0-59 
I'll 

None 

11-96 

kef .::::::::::: 

Omitted 

Omitted 

0-15 

None 

99'37 

9VV2 

84-91 

19-29 

State  of  Existence  of  Sulphur  in  Coke. — The  question 
of  the  occurrence  of  sulphur  in  forms  other  than  that  of 
sulphides  of  iron  has  been  investigated  by  quite  a  number 
of  observers,  and  it  has  been  sought  to  prove  that  such  of 
the  sulphur  as  existed  in  combination  with  alkalis  or 
alkaline  earths  did  not  combine  with  iron  in  the  blast 
furnace.  This  no  doubt  is  the  case  ;  but  although  it  is 
quite  a  quarter  of  a  century  since  this  question  first 
attracted  attention,  blast-furnace  managers  are  as  shy  as 
ever  of  sulphury  cokes.  I  am  not  at  all  clear  that  we  possess 
a  reliable  method  for  the  separation  of  oxidised,  sulphur 
compounds  or  soluble  sulphides  from  sulphides  of  iron  when 
they  exist  together  in  coke.  I  have  never  been  able  to  find 
more  than  very  insignificant  amounts  of  sulphur  which 
could  be  got  out  of  north-country  cokes  by  boiling  with 
sodium  carbonate  solution.  However,  this  is  a  debatable 
point.  I  have  found  one  compound  of  sulphur  in  certain 
cokes,  which  is  very  embarrassing  to  the  analyst  unless 
great  precaution  is  taken  in  grinding  the  sample  for  analysis. 
This  is  a  magnetic  iron  sulphide,  which  may  readily  be 
sorted  out  of  a  roughish  sample  with  the  aid  of  a  magnet. 
It  contains,  according  to  my  analysis,  as  much  as  16  per 
cent,  of  sulphur  and  is  difficult  to  reduce  iu  a  mortar.  It 
occurs  in  cokes  containing  a  low  and  ferruginous  ash.  A 
good  plan  of  securing  its  proper  diffusiou  throughout  the 
sample  is  to  reduce  to  fine  powder,  pass  this  through  a 
70-mesh  brass  bolting  cloth,  and  stamp  the  coarse  particles 
in  a  steel  diamond  mortar  until  all  will  pass  the  70  mesh, 
when  the  whole  is  mixed  carefully  in  the  Wedgwood  mortar 
once  more. 

Occurrence  of  Soluble  Salts  in  Coke. — On  treating  a 
considerable  weight  of  powdered  coke  with  distilled  water, 
and  agitating  frequently  for  four  or  five  days,  varying 
proportions  of  matter  dissolve  out  of  different  samples. 

In  the  case  of  three  varieties  of  "West  Durham  coke  the 
following  results  have  recently  been  obtained  in  my 
laboratory  :  — 


— 

Xo.  1. 

No.  2.             No.S. 

Percentage  of  soluble  matter           0-08                0'27                0124 
yielded  by  the  coke. 

In  all  these  eases  calcium  and  magnesium  were  the  only 
metals  found  in  weighable  quantity  iu  solution,  and  the  acid 
radicles  were  thiosulphuric,  sulphurous,  and  sulphuric. 
There  were  no  soluble  sulphide-.  It  is  exceedingly  pro- 
bable tnat  the  >alts  dissolved  out  of  coke  by  even  air-free 
water,  arc  oxygen  derivatives  of  the  calcium  and  magnesium 
sulphide-,  which  must  exist  in  the  coke  before  it  is  slacked. 
The  addition  of  water  to  incandescent  carbonaceous  matter 
containing  an  admixture  of  calcium  and  magnesium  sul- 
phides, would,  of  necessity,  lead  to  complicated  reactions, 
and,  given  free  access  afterward-  to  air  and  moisture,  it  is 
i  prising  that  soluble  sulphides  are  no  longer  to  he 
traced. 


Disccssiox. 

Dr.  H.  s.  Pattinsoh  had  been  much  interested  in 
Mr.  Stock's  paper.  He  agreed  with  Mr.  Stock  that  the 
importance  of  proper  sampling  could  not  be  over-rated,  and 
he  thought  that  the  method  adopted  by  the  author  of  the 
paper  of  estimating  the  whole  pieces  and  the  small  breeze 
was  a  very  good  one,  but  a  method  which  could  not  always 
be  carried  out.  On  Tyneside,  where  samples  had  often  to 
be  taken  as  the  coke  was  being  loaded  into  ships,  the 
practice  of  his  firm  had  been  to  take  long  sections  of  the 
coke  as  it  was  on  the  spouts,  and  in  that  way  probably  a 
column  from  each  truck  would  be  secured,  the  sample  being 
then  broken  down  as  described  by  -Mr.  Stock.  With  regard 
to  the  breaking  down  of  the  sample,  if  this  were  dene  on  an 
iron  plate  and  the  crushed  sample  then  ground  fine  ou  the 
same  plate  the  ash  of  the  coke  would  be  very  considerably 
increased,  the  sharp  hard  particles  of  coke  causing  very- 
appreciable  wear  of  the  iron  surfaces.  Of  methods  of 
sulphur  testing  he  (Dr.  Pattinsou)  had  not  much  experience, 
as  he  invariably  used  the  method  described  by  Mr.  Stock. 
With  regard  to  phosphorus  in  coke,  that  was  a  constituent 
they  were  not  often  asked  to  determine,  but  they  usually 
found  the  amount  of  phosphorus  in  Durham  coke  to  rim 
from  0-01  to  0-03  percent.  The  presence  of  more  than 
0-03  per  cent,  would  cause  an  iron  maker  to  seriously 
consider  whether  he  ought  not  to  change  hie  coke. 

Mr.  W.  W.  Proctor  said  he  always  used  -Mr.  Stock's 
method  of  estimating  sulphur,  and  had  found  it  very 
satisfactory.  He  would  like  to  ask  Mr.  Stock  whether  he 
had  found  that  the  insoluble  portion  contained  phosphorus  ? 
Lately  in  the  Compter  Sendus  a  writer  had  stated  that  no  wet 
method  gave  the  whole  of  the  phosphorus  actually  present, 
and  that  in  all  cases  the  fusion  method  gave  a  higher 
result  than  the  wet  processes. 

Dr.  II.  S.  Patttnson  said  that  their  experience  had  been 
that  in  some  cokes  all  the  phosphorus  could  be  got  into 
solution,  but  that  in  some  cases  where,  for  instance,  titanic 
acid  was  present  this  was  not  possible.  On  the  whole,  their 
experience  led  them  to  believe  that  there  was  not  very 
much  difference  betweeu  the  two  methods. 

Dr.  Bkdson  asked  whether  the  apparent  discrepancy 
between  Dr.  Crace  Calvert's  results  and  those  of  other 
analysts  with  regard  to  the  extraction  of  sulphur  with 
sodium  carbonate  solutions,  might  not  be  owing  to  the  fact 
that  Calvert  worked  with  Lancashire  coke. 

Mr.  W.  F.  K.  Stock,  in  reply  to  Dr.  Pattinson's  remarks 
concerning  sampling,  agreed  that  the  rubbing  fine  of  the 
sample  on  the  bucking  plate  was  quite  inadmissible.  He- 
used  a  chilled  steel  bucking  plate,  but  even  with  that  it 
was  quite  easy  to  increase  the  ash  of  the  coke  by  0-2  per 
cent,  owing  to  the  steel  particles  rubbed  off.  With  regard 
to  Mr.  Proctor's  question,  he  (Mr.  Stock)  thought  that  the 
writer  in  the  Comples  Rendiis  was  at  fault  in  that  he 
attempted  to  extract  his  phosphorus  with  aqua  regia,  bur 
it  was  well  known  that  if  much  phosphorus  was  present 
the  nitric  acid  would  have  little  effect  upon  it  until  the  acid 
was  largely  brokeu  up.  For  his  own  part,  he  had  never 
found  any  difficulty  in  extracting  the  phosphorus  with 
strong  hydrochloric  acid.  In  fireclays  with,  perhaps,  3  per 
cent,  of  titauic  acid  it  was  often  very  difficult  to  extract  the 
phosphorus,  but  this  would  again  depend  upon  the  con- 
dition in  which  the  phosphorus  was  present  — if  the- 
phosphorus  and  titanium  were  in  combination,  it  was  very 
difficult  to  separate  them.  There  was  another  point  with 
regard  to  the  fusion  method  for  estimating  phosphorus, 
and  that  was  that  he  had  never  met  with  a  sample  of 
sodium  carbonate  free  from  phosphorus.  In  reply  to 
Dr.  liedson's  suggestion  it  seemed  probable  that  Dr.  Cal- 
vert's results  might  be  due  to  the  cause  he  mentioned. 
The  whole  practice  of  coke-making  had  changed  in  the 
last  30  years,  and  one  had  to  deal  with  varieties  of  patent 
oven  cokes  and  others  never  met  with  formerly.  If  Dr. 
Calvert's  experiments  were  carried  out  with  soft  coke,  he 
probably  would  get  out  the  sulphur  by  his  meth 0 
with  modern  hard  cokes  it  seemed  too  intimately  held  by 
the  carbon.  He  had  never  been  able  to  extract  more  than 
a  trace  of  sulphur  by  Dr.  Calvert's  process. 
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Si  ii  i  i    Now  .     April  1 7th,  I  - 

At  the  dose  ..f  the  ;  >aper  the  <  hairman  drew  attention  to' 
tement  by  Louis  <  ampredon  (.i  'omptes  Rend.  I  396, 123, 
that  when  very  ftnelj  powdered 
coal-ash  la  tb  concentrated  HO  for  IS  or20  I 

the  whole  of  the  phosphoric  acid  is  not  dissolved,  and  (hat 
as  much  as  in  per  ci  25  per  cent  of  the  total 

phosphorus  present  may  be  left  In  the  insoluble  residue. 

Di    II    S.    Pattinsoi     spoke  of  the  probable  pi 
titanium  in  coke-ash,  and  of  its  ascertained  action  in  retard- 
ing the  complete  separatii  -  of  phosphorus.     (This  Journal, 
1895,  |     I 

I  hare  since  analysed  several  samples  of  coke  for  phos- 
phorus, and  1  have  in  four  cases  tested  the  Boluble  and 
insoluble  portions  for  that  element.  My  results,  as  shown 
in  the  subjoined  tahle.  substantially  confirm  thqsi  ol  I 
i  ampredon  a*  to  the  inability  of  HC1  to  dissolve  all  the 
phosphorus.  Hut  I  did  not  timl.  as  mentioned  bj  him,  that 
the  temperature  at  which  the  incineration  took  place  had 
any  influence  on  th  result,  nor  did  I  timl  any  titanium  in 
these  samples. 


H  gh-Phosphorus 


Percei 

EVrcei  recov- 

ers i 

with  p 

r  i' . . . 

■  miuni 
in  ash. 


I 
i 


M 


Low-Ph  s] 
Coke. 


No.  3.         "^      ; 


o-oos 


I 
100— 4-S4 


None 


o-m: 

0  0013 


0-0053  'riH..-,7 

100— 12'76  100— 29'5* 


None 


v 


According  to  these  result-,   fusion  with  alkaline  carbon- 
ate   ii     -  1    to   when    the    total     phosphor 
required  ;   but  the   method  given  in  the  body  ot    my  paper 
still    remain-    a    rapid   means    of  snrtiiii:    high-    and    low- 
phosphorus  cokes. 

MICRO-CHEMICAL  EXAMINATION  i>r  ALLOYS. 

BY    J.    E.    STEAD. 

(Tnis  Journal.  H97,  2 

Dis.Jl  "ION. 

Prof.  H.  I.ocis  wished  to  draw  attention  to  two  points. 
In  the  first  place,  if  he  had  understood  .Mr.  Stead  correctly, 
the  latter  had  stated  that  the  result  of  Prof.  Arnold's  work 
was  to  show  that  Uie  gold  in  the  gold-bismuth  alloy  was 
not  in  an  allotropie  condition.  He  (Prof.  Louis)  had 
attacked  the  problem  some  time  ago  in  a  totally  different 
way,  namely,  by    making    various    gold   alloys,   and   then 

living  out  the  alloying  metal,  a  typical  example  being 
the  parting  of  gold  cornets.  In  every  case  he  obtained 
the  gold  in  a  brown,  spongy,  and  sometimes  highlj 
voluminous,  mass,  the  specific  gravity  of  which  was  always 
markedly  higher  than  that  of  ordinary  gold.*     As  the  gold 

thus  liberated  in  an  allotropie  condition  he  concluded 
that  it  existed  in  ttis  state  in  the  alloy  itself.  At  the  same 
time  he  so  far  agreed  with  Mr.  Stead's  view  that  he  did 
not  hold  that  the  priulcncss  of  the  alloy  was  due  to  an 
allotropie  modification  of  the  gold,  because  he  had  obtained 
similar  results  in  his  cm  experiments,  whether  the  alloy 
treated  were  brittle  (gold  and  lead.  &c.)  or  quite  malleable 
and  silver.  & 
With  respect  to  the  tin  alloys.be  had  seen  something 
of  the  arborescent  figures  produced  bv  etching  surfaces  of 
commercially  pure  tin.  just  as  shown  bv  Mr.  Stead  ;  he 
wished  to  know  whether  Mr.  Stead  had  investigated  micro- 
scopically the  structure  of  tin  with  just  sufficient  impuritv 


in  it  to   d'  ■  ry  ."      It  WHS    well  known    that   very 

small  amounts  of  certain  metals  (antimony,  .Vc.)  would 
prevent  tin  from  giving  the  characteristic  "  cry,"  anil  b< 
would    like    to    know  whether  the   le-s  nf  this  pr 

mpanied  bj  any  marked  nhaoge  in  the  micro-strm 
of  the  metal. 

Mr.  T.  W.  11  ■    I  said  that  hi   "  .-  much  interested  in  Mr. 

.  -  ar u,!   ol   the  defects  in  steel  rail-.     In   his  own 

experiment  d  the  surfa 

the  section  of  the  entire  ingot,  and  in  that  way  the  -egre- 
gated  portion-  could  1"  observed  standing  out  in  sharp 
lines  running  through  the  normal  -tructiire  of  the  Bteel. 
Though  he  bad  worked  a  good  deal  with  etched  specin 
he  wa»  -omewhat  sceptical  as  to  the  value  of  the  mere 
examination  of  the  etched  surface.  Mr.  Stead's  method 
of  supplementing  this  examination  by  a  treatment  with 
and  the  extraction  in  this  way  of  definite  compound- 
was  however  capable  of  yielding  much  information.  He 
had  never  seen  cry  -tal-   ol   cyan  '    titanium  on  an 

etched   surface,   yet    be   had    shown   that   something   like 
substance  were  present  in  every 
cubic  inch  of   the  alloy   examined,  and   that    they  could   he 
extracted  bj  suitable  treatment  with  acid-. 

^ottmejbam  r^rrtion. 

University  College,  Nottingham. 
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SIB.    F.    J.    E.    liRlLU  IN    THE    CHJUB. 


OH  HEHNER'S  BROMINE  THERMAL  TEST 

FOR  OILS. 

BX     L.    ARCHBLTT,    F.I.C. 

The  heat  of  combination  of  oils  and  fat-  with  bromine  has 
been  made  the  basis  of  a  new  thermal  test  by  Hehner  and 
Mitchell  (Analyst,  XX.  1895),  146),  the  value  of  which 
depends  upon  the  fact  that  there  is  in  the  case  of  most  oils 
and  fats,  a  nearly  constant  ratio  between  the  bromine 
thermal  value  and  the  Hubl  iodine  value.  The  correct 
determination  of  the  iodine  value  takes,  as  is  well  known, 
several  hours,  ami  involves  the  use  of  a  special  reagent 
which  cannot  be  prepared  for  u-e  at  short  notice  ;  but  the 
bromine  thermal  value  needs  no  special  reagent  for  its 
ilctermiuatiou.  can  be  ascertained  within  half  an  hour  or 
-  and  when  multiplied  by  a  constant  gives  a  number 
which,  in  general,  closely  approximates  to  the  iodine  value. 
As  an  auxiliary  test  it  is  therefore  most  useful. 

In  my  experiments  I  have  foHnd  no  difficulty  in  following 
the  method  of  working  described  by  the  authors  of  the 
process,  and  I  have  not  -een  the  necessity  for  the  modifica- 
tions introduced  by  Wiley  (,Jour.  Amer.  Chem.  Soc.  XVIII. 
(1896),  378),  which  detract  from  the  simplicity  which  is  one 
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charm  of  the  process.  Wiley  .lots  not  give  any  figures 
showing  that  the  result-  obtained  by  his  method  of  working 
are  any  more  concordant  than  those  obtained  by  the 
author's  method. 

The  reagents  required  are  liquid  bromine  and  methylated 
chloroform.  The  test  is  made,  preferably,  in  the  vacuum 
jacketed  (Dewar's)  tube  suggested  by  the  authors,  which 
can  be  suspended  obliquely,  by  means  of  a  stiff  platinum 
wire   loop,  as   shown    in  the  figure,    from   the   right-hand 


VitirM  Jacketed  Tube. 

arm  of  the  balance,  a  counterpoise  made  from  a  piece  of 
thick  sheet  lead  being  placed  in  the  other  pan.  By  opening 
the  side  door  of  the  balance  case,  the  oil  or  fat  can  be 
dropped  straight  into  the  tube,  and  the  exact  weight 
required  easily  and  quickly  adjusted.  The  tube  is  then 
slipped  out  of  the  wire  loop  and  fixed  firmly,  by  means  of 
its  short  stalk,  in  a  suitable  stand,  and  10  c.c.  of  chloroform 
are  introduced  from  a  pipette.  The  temperature  of  the 
bromine  is  next  ascertained  to  the  nearest  0-1  degree,  by 
>tirring  with  a  centigrade  thermometer  divided  into  tilths  of 
a  degree  ;  and  the  same  thermometer,  freed  from  adhering 
bromine,  is  then  immersed  in  the  chloroform  solution  of  the 
oil.  which  i>  brought  to  exactly  the  same  temperature  as  the 
bromine.  In  adjusting  the  temperature,  the  outer  tube  may 
be  warmed  by  the  hand  or  cooled  by  immersion  in  cold 
water;  but  the  warming  or  cooling  of  the  solutiou  in  the 
inner  tube  can  take  place  only  by  radiation,  and  is  the 
slowest  part  of  the  process.  Immediately  the  temperature 
has  been  correctly  adjusted,  1  c.c.  of  the  bromine  is  with- 
drawn from  the  bottle,  by  means  of  a  pipette  having  a  short 
soJa-lime  tube  fixed  to  the  upper  end,  with  a  flexible  rubber 
tube  for  mouthpiece,  and  is  added1  to  the  chloroform  solution 
of  the  oil,  which  is  immediately  stirred  with  the  thermo- 
meter until  the  mercury  has  risen  to  the  highest  point  and 
begun  to  fall  again.  This  takes  only  about  !  5  seconds,  and 
the  rise  of  temperature  is  the  "  bromine  thermal  value." 
The  vacuum  tube,  when  emptied,  rinsed  with  chloroform, 
and  wiped  with  a  cloth,  i-  ready  for  the  next  test.  Five  or 
six  tests  may  thus  be  made  in  an  hour. 

The  numerical  value  of  the  "constant  "  for  converting  the 
thermal  values  into  iodine  values  is  liable  to  vary  in  the 
hands  of  different  operators,  depending  upon  the  heat 
capacity  of  the  particular  tube  and  thermometer  used,  and 
doubtless  to  some  extent  upon  the  exact  method  of  manipu- 
lation. Hehner  and  Mitchell  found  it  to  be  about  5  "5,  and 
the  same  for  most  oils :  I  have  found  it  rather  higher,  and 
not  quite  the  same  for  different  kinds  of  oil.  Thus,  in 
experiments  with  tallow,  olive  oil,  rape  oil,  and  linseed  oil, 
which  are  the  only  oils  of  which  I  have  tested  more  than 
single  samples,  the  factor  has  varied  from  57  to  C-2;  this 
variation  is,  however,  partly  due  to  the  fact  that  I  have 
found  it  advisable  cot  to  use  the  same  weight  of  all  oils,  for 
reasons  explained  further  on.  The  results  of  my  experi- 
ments with  the  four  descriptions  of  oil  above  mentioned 
are  arranged  in  Tables  1  to  4,  and  it  will  be  seen  that  the 
agreement  between  the  observed  and  the  calculated  iodine 
values  is,  in  general,  very  satisfactory.  Thus,  with  the  seven 
samples  of  tallow,  the  maximum  difference  is  1  •  7  :  in  the 
ca-e  of  the  olive  oils  it  is  2-5  ;  eleven  samples  of  rape  oil 
gave  a  maximum  difference  of 1"5  :  and  the  agreement  in 
the  case  of  raw  linseed  oil  is  nearly  as  good.  The  greatest 
difference  observed  in  testing  ten  samples  of  the  latter  oil 
was  4  "2,  but  if  wc  omit  the  first  two  samples  the  difference 
does  not  exceed  2-5. 

In  the  case  of  rape  oil,  a  fairly  constant  ratio  exists 
between  the  Maumene  figure  (the  rise  of  temperature  with 
sulphuric   acid)    and   the    Hubl   value — a   fact    which  has 


already  been  called  attention  to  in  the  ease  of  some  other 
oils  ;  but  although,  in  my  experiments,  the  Maumene  ratio 
was  only  one-third  as  great  as  the  bromine  ratio,  the  agree- 
ment between  the  observed  and  calculated  iodine  values 
was  not  so  close.  Thus,  in  experiments  with  eight  samples 
of  rape  oil,  the  differences  between  the  Hiibl  values  and  the 
numbers  calculated  from  the  Maumene  figures  varied  from 
0-4  to  2- 7,  whereas  the  numbers  calculated  from  the  bromine 
thermal  values  gave  differences  varying  fromO'l  to  only 
I'd.  The  sulphuric  acid  thermal  test  has,  no  doubt,  a 
special  value  in  certain  cases,  and  gives  information  not 
afforded  by  the  iodine  number;  but  as  a  basis  for  calculating 
the  latter  it  cannot  compare  either  for  accuracy  or  simplicity 
with  the  bromine  test. 

The  use  of  liquid  bromine  is  not  a  serious  objection  to  this 
process,  if  one  has  a  good  fume  cupboard  :  neither  is  there 
any  real  difficulty  in  measuring  the  bromine  with  a  pipette, 
provided  the  connections  between  the  pipette,  soda-lime 
tube,  and  flexible  tube  are  perfectly  tight.  Wiley's  plan  of 
forcing  the  bromine  up  into  the  pipette  is  a  good  one,  but 
the  action  of  the  bromine  vapour  would  soon  harden  the 
rubber  stopper  in  the  neck  of  the  flask,  and  the  simpler  plan 
of  taking  the  bromine  with  a  pipette  direct  from  the 
stoppered  bottle  in  which  it  is  kept  seems  preferable.  An 
error  of  1  •  5  per  cent,  in  measuring  the  bromine  makes  no 
appreciable  difference  in  the  result,  and  such  an  error  would 
be  a  large  one  with  a  narrow  pipette. 

After  adding  the  bromine,  the  rise  of  temperature  is  very 
rapid,  and  a  sharp  eye  is  needed  to  read  the  thermometer, 
as  the  mercury,  having  reached  the  highest  point,  quickly 
begins  to  fall ;  yet,  in  many  consecutive  experiments  with 
the  same  oil,  the  extreme  difference  I  have  observed  has 
been  0'3°.  Duplicate  experiments,  if  carefully  made, 
usually  agree  within  01:. 

Bromine  as  purchased,  the  same  fully  saturated  by  shaking 
in  a  separator  with  water  and  drawing  off  the  bromine,  and 
the  same  dehydrated  by  shaking  with  strong  sulphuric  acid 
and  redistilling,  gave  practically  the  same  results,  as  the 
following  figures,  obtained  with  the  same  sample  of  rape  oil, 
show  :  — 


Experiment 


Thermal  Values  (Centigrade  Degrees) . 


With  Bromine 
as  purchased. 


With  Bromine 

saturated  with 

Water. 


1 

BO- 1 

20'2 

20-1 

2 

2ir3 

W4 

.,„■., 

3 

■2ir\ 

4 

■20- 1 

•' 

With  Anhydrous 
Bromine. 


In  my  experiments  with  this  process,  the  only  modifica- 
tion I  have  found  it  desirable  to  make  has  been  in  regard 
to  the  quantity  of  oil  used.  Experiments  with  tallow, 
which  develops  comparatively  little  heat,  showed  that  by 
working  on  2  grms.  and  dividing  the  result  by  two,  gave 
nearly  the  same  result  as  working  on  1  grm.  Therefore. 
for  the  sake  of  greater  accuracy,  I  prefer  to  take  2  grms.  of 
tallow  or  any  other  fat  consisting  mainly  of  saturated 
glycerides,  dissolve  in  10  c.c.  of  chloroform,  add  1  c.c.  of 
bromine,  and  divide  the  rise  of  temperature  by  two,  to  obtain 
the  thermal  value.  The  results  in  Table  1  were  so  obtained. 
Of  olive,  rape,  and  most  oils,  1  grm.  is  a  suitable  quantity  ; 
but  of  linseed  oil,  which  reacts  very  violently  with  bromine, 
0"S  grm.  is  best  taken  and  the  result  multiplied  by  two.  As 
thi~  doubles  the  error  of  observation,  a  single  experiment 
should  not  be  relied  upon  in  the  latter  case.  The  results  in 
Table  4  are  the  means  of  two  or  three  experiments  made  in 
this  way. 

The  results  recorded  in  this  paper  prove  conclusively  that 
the  thermal  test  with  bromine  is  a  most  valuable  auxiliary 
method  for  the  valuation  of  oils,  and  in  laboratories  where 
a  large  number  of  oils  of  the  same  kind  have  to  be  examined, 
a  very  great  saving  of  time  and  labour  may  be  effected  by  it. 
The  test  should  also  prove  useful  in  the  examination  of 
single  samples,  provided  that  the  apparatus  used  in  making 
the  test  has  been  previously  standardised  by  making  with  it 
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comparative  determinations  of  the  Hflbl  iodine  values  and 
the  bromine  thermal  mines  of  Bhonl  half  a  dozen  samples 
of  the  same  description  of  oil. 

My  thanks  are  due  to  Mr.  Hehner  for  the  racniim- 
jacketed  mhe,  and  to  Mr.  Rowland  Williams  for  most  ol 
the  samples  of  linseed  oil  used  in  making  these  experiments. 

1.  Tallow.     7  samples  (S  grins,  used;  the  rise  of 
temperature  -=-  2  =  0). 


Description. 


Bromine 
Thermal 
Value  (#). 


IIiil.l 

I.  dine 

Vain,-. 


Am,  ricao  U-cf 

Home  refined 

Anstr.iii:m  mutton. 
Home  refined 


6-1 

<;•; 
6*7 

Tip:. 

8'9 


Si-1 

n-s 

irs 

II  D 
|.;\; 
B3'S 


87-8 

41T. 

n-s 

13*7 

in: 

ie*8 

SB'S 


•J.  Oli\  i    I'u. 


Deeoription. 


In  samples  (,  l  grm.  used  ;  the  rise  of 
temperature  =  /3). 


Bromine  Until 

Thermal         [odine 
Value  (8). 


/3  x  I 


Malaga  . . . 
Unknown . 

Gallipoli.. 

I'nknown. 
Gallipoli.. 


1  :■,■:..-, 
13  - 

14'2 
14-2 

14-35 
14-4 
14-45 
14-5 

If.". 


7s'7 
7s-;i 
79-3 
78-4 
Ml 

M-t 

82-0 
■ 

82-5 
82-1 


77-J 
7s'7 
7s-7 
BO-9 
80-9 
81-8 
82-1 
B2-4 
B8-8 


.;.   Rape  On-     LI  samples  (1  grm.  used  ;  rise  of 

temperature  =  3). 


iption, 


Bromine 
Thermal 

Value  (/3i. 


Hubl 

Iodine 
Value. 


.  tier 

'  0  x  .-•■■.•:.     cent  )     3  *  8-55. 
Thermal 

Value. 


Stettin 

17-0 

99-6 

100-8 

60-4 

1 nkuown 

17:Li 

102-7 

lll-J-7 

59-5 

HI- 1 

.... 

17-4 

103-3 

ios-o 

60-7 

ill- 1 

17'.'i 

108-1 

102-4 

81-0 

61  ■  1 

177 

105-7 

104-8 

- 

.... 

17- 

104-6 

105-4 

62*5 

IK  "J 

.... 

17!> 

loe-a 

105-9 

Hi.". 

6S-5 

108-1 

65-8 

64-8 

18*6 

ion- 1 

110-1 

86'0 

Black  v 

vx\ 

HS'5 

113-1 

.. 

87-8 



ins 

1217 

1-Mi; 

I     Haw    I.iN-tKi>  Oil.     10  samples  (d-j  grm.  used  ;  the 
"f  temperature   x  2  =  0). 


Description. 


Bronane 
Thermal 

Value  (/3>. 


Hul.l 
Iodine 
Value. 


fl  x  6-0. 


i  mple  . 
Unknown 

Daknoi 

Calcutta 

Baltic  ..'.'.'.'.. 


-• 

It— "I 

171-0 

28-8 

177-0 

172-8 

29-6 

177" 

177-o 

177--- 

17s-2 

178-7 

178-8 

30-45 

1-:;-:; 

1S2-7 

31-35 

188-5 

-- 

31 -4 

188-8 

is-    4 

31-75 

(88*8 

190-5 

192-5 

196-0 

Discussion. 
Mr.  Ott.i    Ihitxri;   said   that  he   was  pleased   that   Mr. 
Archbutt  had  had  the  advantage  of  working  with  other  oils 
than  he  himself  was  accustomed  to,  and  had  got  such  good 


results.    There  was  ft  lowering  of  temperatun  mine 

was  dissolved  in  chloroform.  H  l  percent  of  bromine  was 
added  to  10  c.o.  of  chloroform  there  was  a  falling  of  tem- 
pi rature,  which,  nndercertaln  circumstances,  might  Influi 
the  re-ult.  This  bad  been  pointed  oul  by  Wiley,  who  f  i  r  -  - 
dissolved  his  bromine  in  chloroform,  and  used  the  chloro- 
form solution  of  bromine. 

Mr.  F.  E.  him  asked  whether  the  purity  of  the  chloro- 
form had  anj  effect  on  the  process,  and  how  far  the  varying 
temperature  would  affect  the  results. 

l'rof.  P.  Clowes  asked   how  far  the  process  applied  to 
generally.      He  did  not  know  whether  it  was  a  general 
proccs-.  available  for  all  oils  and  fats. 

Mr.  .1.  T.  W asked  whether  an\   experiments   had 

been  made  with  li-h  oils.  Some  years  ago  they  tested, 
by  Httbl's  process,  in  his  firm's  laboratory,  a  good  many 
samples  of  tish  oil,  and  found  the  iodine  values  varied  very 

much,  and  gave  no  information  a-  to  the  quality  of  the  oils 
for  leather  dressing— the  purpose  foi  which  they  used  them. 

It'thev  had  been  able  to  use  this  test,  it  would  have  been  a 
great  -u»  ins;  of  time. 

Mi  ABCHBUTT,  in  reply,  thought  that  it  was  desirable 
that  a  separate  factor  should  be  used  for  each  oil.  Every 
aist  who  used  the  t.^t  frequently  with  oils  of  the  same 
kind  would  find  that  he  could,  by  practice,  work  out  a 
IT  with,  perhaps,  two  decimal  places,  which  would  give 
the  iodine  value  very  nearly.  With  regard  to  the  slight 
change  of  temperature  when  bromine  was  mixed  with 
chloroform,  he  did  not  know  whether  there  was  such  a 
change  when  it  was  mixed  with  tetrachloride  of  carbon,  and, 
if  not,  it  might  he  advisable  to  use  the  latter  solvent  in  some 
cases.  The  more  experience  In-  had  id'  Mr.  Hehner's  test 
the  more  highly  he  thought  of  it.  In  reply  to  Mr.  Lott,  he 
had  only  used  pure  methylated  chloroform  in  his  experi- 
ments, and  he  had  not  observed  that  any  difference  in  the 
results  was  caused  by  the  varying  initial  temperature,  which 
was  that  of  the  atmosphere.  In  reply  to  Dr.  Clowes,  Mr. 
Hehner  had  tested  a  large  number  of  oils,  and  in  nearly 
every  case  the  results  came  out  very  well.  In  a  paper 
recently-  read  before  the  London  Section,  blown  oils  and 
Japanese  wood  oil  had  been  shown  to  be  exceptions. 
Mr.  Wood  had  asked  abont  tish  oils.  With  these  he  had 
cot  made  any  experiments,  but  he  did  not  see  why  the 
process  should  not  be  applicable. 

Mr.  Hkhnkk.  in  reply  to  a  question  as  to  whether  all  that 
was  necessary  was  to  have  excess  i  E  bromine,  said  that  this 
factor  was  undoubtedly  an  arbitrary  one.  and  the  whole 
process  must  be  worked  out  under  the  same  conditions.  If 
the  proportions  were  varied,  although  the  amount  of  heat 
produced  might  be  the  same,  the  amount  of  measurable  heat 
produced  was  not  the  same.  He  had  tried  pretty  well  every 
oil  be  could  lay  hands  on.  He  had  not  had  Japanese  wood 
oil,  and  should  like  the  opportunity  of  trying  it.  He  had 
had  a  few  samples  of  tish  oil,  and  found  them  come  out  very 
will.  Neither  was  that  nor  any  other  process  capable  of 
-axing  what  the  adulterants  in  fats  were.  It  could  only  say 
that  if  a  certain  fat  gave  abnormal  values  with  the  test,  they 
indicated  some  adulteration.  Some  fats,  as  was  well  known, 
-ne  a  definite  reaction.  If  two  fats,  neither  of  which  had 
i  definite  reaction,  came  together,  one  could  at  most  form 
some  vague  inference  what  were  there. 


c^rotttsl)  ^rrttoiL 
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THK  ANALYSIS  OF  WORTS,  BEERS,  .VXD  OTHER 
BREWING  MATERIALS:  1.  ESTIMATION  OF 
THE  SOLID  EXTRACT  OF  WORTS  AND  REERS. 
•2.  ESTIMATION  OF  THE  SUGARS. 

BY    WILLIAM    FREW,    PH.D.    (VI/NICIl). 

The  necessity  of  adopting  certain  standard  methods  for  the 
analysis  of  the  raw  materials  and  of  the  finished  products 
of  any  manufacture  is  being  day  by  day  more  generally 
recognised.  Unless  two  distinct  methods  can  give  absolutely 
identical  figures,  it  is  useless  comparing  the  results  obtained 
bv  those  methods.  In  all  statements  of  results,  chemists 
should  indicate  clearly  what  methods  have  been  used,  as 
by  this  means  many  misconceptions  would  be  prevented, 
and  the  analyses  rendered  of  much  greater  value. 

In  no  department  of  analytical  chemistry  is  this  more 
necessary  than  in  that  of  worts  and  beers,  and,  I  regret  to 
-ay,  in  no  country  is  a  reform  in  the  methods  of  stating 
results  more  urgently  required  than  in  Britain.  It  is 
often  impossible  to  tell  from  the  reports  of  brewing 
chemists  hjw  the  various  determinations  have  been  carried 
out.  The  necessity  for  uniformity  in  methods  and  the 
statement  of  analytical  results  has  long  been  recognised 
on  the  Continent,  so  that  it  is  possible  in  most  cases  to 
compare  results  of  various  workers. 

There  is  at  present  one  set  of  standard  methods  which  is 
generally  recognised  by  the  brewing  chemists  of  Austria- 
Hungarv  and  Germany,  and  which  has  also  been  adopted 
by  the  majority  of  brewing  chemists  other  than  those  of 
Great  Britain.  In  regretting  that  our  chemists  do  not 
accept  this  very  general  standard,  I  do  not  for  one  moment 
insinuate  that  the  methods  they  prefer  are  less  accurate ;  but, 
in  a  case  of  this  kind,  we  are  less  concerned  with  absolute 
accuracy  as  with  comparable  results,  i.e.,  we  do  not  wish  to 
know  absolutely  how  much  maltose,  for  example,  there 
is  in  a  certain  wort,  but,  rather,  how  the  amount  found 
by  a  given  method  compares  with  that  in  another  wort 
determined  in  an  exactly  similar  manner. 

The  standards  which  I  have  adopted  in  my  own  practice 
are  those  proposed  by  the  convention  of  browing  experts  at 
the  International  Exhibition  of  Forestry  and  Agriculture 
held  at  Vienna  in  1890.  As  I  have  said  before,  these  are 
adopted  by  all  the  brewing  chemists  in  Germany  and  Austria, 
and  as  the  results  published  in  those  countries  so  enor- 
mously exceed  those  recorded  in  this  country,  it  is  much 
more  valuable  to  me  to  be  able  to  compare  my  own  figures 
with  the  former  than  with  the  latter. 

I  dii  not  intend  to  enter  into  the  details  of  those  standard 
methods  at  present,  I  would  only  remark,  in  passing,  that 
both  of  the  following  short  notes  have  a  certain  bearing 
upon  what  I  propose  to  communicate  in  the  future. 

1.   The  Estimation  of  the  Solid  Extract  of   Worts 
and  Beers. 

The  great  difficulty  which  has  up  to  the  present  been 
experienced  by  chemists  in  the  direct  estimation  of  the  solid 
extract  of  such  saccharine  liquids  as  wort  and  beer,  is  that 
of  rendering  the  solids  left  on  evaporation  anhydrous.  It  is 
practically  impossible  to  get  rid  of  the  last  traces  of  moisture 
in  the  sticky  mass  obtained  by  evaporating  a  wort  or  beer 
when  one  attempts  to  do  this  in  the  ordinary  way  by  beating 
in  a  water-  or  air-bath,  and  even  when  one  dries  in  vacuo  in 
presence  of  a  dehydrating  agent  the  process  is  a  tedious  one. 


Owing  to  thi>  circumstance  the  indirect  method  of  deducing 
the  dissolved  extract  from  the  specific  gravity  of  the  liquid 
in  question  has  been  generally  adopted,  and  various  factors 
and  tables  are  iu  use  for  converting  the  specific  gravity 
formed  into  percentage  of  solid  extract  present.  In  our  own 
country  O'Sullivan  adopted  the  divisor  3*85  for  the  purpose 
of  converting  specific  gravity  into  grammes  of  extract  per 
100  c.c.  Thus  water  being  taken  as  possessing  a  gravity 
of  1,000  at  l.v.V  C.j  lie  assumed  that  the  specific  gravity 
of  a  solution  of  starch-conversion  products  increased  3  •  85 
for  every  gramme  of  solid  extract  per  100  c.c.  of  the  solution. 
Thus  a  liquid  containing  10  grins,  of  solid  extract  in  100  c.c. 
at  15  •  5' C.  was  assumed  to  have  a  density  of  103S"5,  so  that 
the  weight  of  solid  extract  present  iu  100  c.c.  of  any  such 
solution  could  be  found  by  dividing  its  weight  above  water 
by  3-85     i  .  i  'Sullivan,  Trans.  Chem.  Soc.  1876,  ii.,  130). 

Brown  and  Heron  (Trans.  Chem.  Soc.  1879,  35,  596) 
u;.ed  a  constant  divisor  3"86in  a  similar  manner;  this 
was  derived  from  the  relation  between  the  density  of  a 
cane-sugar  solution  of  sp.  gr.  1,053,  and  the  number  of 
grammes  of  that  substance  present  in  100  c.c.  of  the  solution. 
The  last-mentioned  factor  has  been,  I  believe,  generally 
used  by  British  brewing  chemists  since  that  time,  for  the 
purpose  of  converting  solution  density  into  grammes  of 
extract  per  100  c.c.  On  the  Continent  a  similar  method 
has  been  generally  adopted,  and  the  specific  gravity  tables 
of  Balling  are  a-elti  convert  solution  density  into  percen- 
tage of  solid  extract  present  iu  worts  and  beers. 

Both  of  those  methods  are,  however,  merely  arbitrary,  as 
they  expre?-  the  solid  extract  in  terms  of  cane-sugar — not 
in  terms  of  actual  extract  present. 

Various  tab'es  have  been  drawn  up  to  show  the  relation- 
ship between  the  real  extract  presout  in  worts  and  beers 
and  the  specific  gravity.  The  Schultze-Ostermann  tables 
for  the  estimation  of  the  solid  extract  in  clear  decoction 
and  infusion  worts  and  in  de-alcoholised  beers  were  ob- 
tained by  determinations  of  the  total  solids  dried  at  70° — 
75°  C.  under  ordinary  pressure.  The  figures  thus  obtained, 
however,  are  too  high,  as  maltose  does  not  part  with  all  its 
water  of  crystallisation  under  such  conditions.  H.  Ellion 
(Zeits.  f.  angew.  Chem.  1890.  291—298  and  321 — 326)  got 
over  this  objection  by  drying  the  solids  left  behind  on  evapo- 
ration at  97  C.  in  a  vacuum.  Under  these  circumstances 
the  extract  may  be  rendered  anhydrous,  although  the 
process  of  drying  is  a  very  lengthy  one. 

It  will  be  seen  from  what  follows  that  the  last-mentioned 
tables  represent,  with  a  very  considerable  degree  of 
accuracy,  the  amount  of  solid  extract  present  in  worts  and 
beers  of  widely  varying  origin.  My  attention  was,  however, 
drawn  to  the  direct  method  of  estimating  solid  extract  by 
the  extremely  interesting  and  valuable  series  of  papers  on 
the  products  of  the  conversion  of  starch  by  diastase  recently 
published  by  Brown.  Morris,  ami  Millar  (Trans.  Chem.  Si 
71,  72 ).  In  the  first  of  these  papers  the  authors  describe  the 
apparatus  used  by  them  for  the  determination  of  the  solid 
extract  of  saccharine  fluids.  This  consisted  of  "  two  small 
flasks  united  by  a  tube  furnished  with  a  stop-eock  and  a 
side  tube  leading  to  a  good  air-pump.  The  substance  to  be 
dried  is  introduced  into  one  of  the  flasks,  the  other  being 
partially  filled  with  phosphoric  anhydride.  After  exhaust- 
ing the  apparatus,  the  flask  containing  the  substance  is 
immersed  in  a  water,  -alt-water,  or  oil  bath,  according  to 
the  final  temperature  required,  and  is  slowly  heated  up  to  a 
point  at  which  it  ceases  to  lose  weight."  The  authors  state 
that  by  means  of  this  apparatus  crystallised  hydrated 
maltose  may  be  rendered  completely  anhydrous  in  a  few 
hours  at  105 — 106°.  The  dextrins,  maltodextrins,  and 
mixed  starch-transformation  products  require  much  longer 
drying  and  temperatures  as  high  as  120;—  130°  C.  before 
losing  the  whole  of  their  water. 

It  struck  me  th..t.  if  one  could  by  a  similar  process 
obtain  the  desired  results  more  quickly,  such  a  method 
would  prove  of  great  value  to  the  commercial  analyst  in 
general  as  well  as  to  the  brewing  chemist  in  particular.  I 
have  been  fortunate  eDOugh  to  devise  a  very  rapid  method 
of  estimating  the  anhydrous  extract  present  in  worts,  beers, 
and  solurions  of  starch-transformation  products,  which  also 
lends  itself  to  the  estimation  of  the  dry  matter  in  such 
substances  a.-  glucose  syrup  and  the  other  preparations  of 
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glocoae  nsed  by   brewi  I  as  for  the  estimation  of 

moisture  in  samples  of  cane  an  1  other  sugars.*  • 

This  process  is  a  i  a  of  that  described  by  Brown, 

Minus,  and    Millar,  in   thi    paper   previously  referred   to. 
The  drying  apparatus       nsists  of  tiro  large  wide-inoufhed 
bottles,  provided   will      ■    ble-bored  rubber  stoppers,  and 
communicating  with  i        mother  bj  a  tube.     One  of 
bottles  is  immersed  in  n  glj  bath,  -    thai  it  may  be 

heated  up  to  any  det  rature,  and  is  connected  by 

means  of  a  short  length  ol  rubbei  tube  to  a  trash  bottle 
containing  concentrated  sulphuric  acid.  The  other  bottle 
contains  u  small  quantity  of  concentrated  sulphuric  acid, 
ami  is  connected  with  an  efficient  filter  pump.  In  carrying 
out  an  estimation  of  il  solid  .  street  it.  a  wort  or  I 
the  following  is  the  proeed  re: — 

Wide-mouthed  stoppered   ■■  ttles  are  provided 

« ith  coils  of  filter  paper,  Buch  .1-  are  used  for  the  estimation 
of  t'.it  in  milk,  and  are  tl  en  I  eated  in  an  air-bath  at  110° — 
120°  C.  till  constant,  it  to  these  are  then  run  stiituble 
quantities  of  the  wort-  or  beers,  after  which  they  an'  at 
once  weighed,  the  increase  of  weight  being  the  amouut  of 
liquid  taker..     Of  conn  re  liquid   should  be   taken 

than  ran  be  totally  absorbed  by  the  paper  coil,  the  limit 
being  conditioned  bj  the  si  ol  the  coil.  After  weighing, 
the  open  bottles  are  placed  for  an  hour  in  a  drying  oven 
at  100  C  .  after  which  they  arc  transferred  to  the  drying 
bottle  of  the  apparatus  described  above,  the  temperature  of 
the  glycerine  bath  having  been  previously  raised  to  about 
110°— 120  1  The  filter  pump  is  now  set  in  action  and  a 
slow  current  of  dried  air  is  allowed  to  pass  through  the 
apparatus,  its  rate  beii  g  so  regulated  that  a  considerable 
degree  of  exhaustion  is  maintained  in  the  apparatus.  After 
an  hour  the  supply  of  air  is  cut  off  aud  the  apparatus  is 
thoroughly  exhausted.  The  rubber  tube  connecting  the 
apparatus  with  the  filter-pump  is  now  closed  by  means  of 
a  screw-clip,  and  the  whole  is  allowed  to  stand  for  another 
hour.  Dry  air  is  then  admitted,  the  bottles  are  removed, 
allowed  to  cool  in  a  desiccator,  and  weighed.  They 
are  then  once  more  transferred  to  the  drying  apparatus 
which  is  again  exhausted,  and  the  whole  i-  allowed  to  stand 
for  au  additional  hour.  The  bottles  are  again  weighed,  and 
this  process  is  repeated  nil  uo  further  loss  of  weight  occur-. 
In  the  case  of  glucose  syrups,  treacle,  and  golden  syrup, 
and  cane  sugar-,  about  20grms.  of  the  -ample  are  dissolved 
in  distilled  water  and  made  up  to  100  e.c.  Of  this  solutiou 
an  aliquot  portion  is  withdrawn  and  the  dry  substance 
determined  in  the  manner  described. 

I  find  that  by  this  means  one  is  able  to  render  the  solid 
extract  from  beers,  worts,  -olutions  of  LiGtner's  soluble 
starch,  solutions  of  git  ps,    &c,  anhydrous   after 

two,  or  at  the  most  three,  hours'  heating.  There  is,  even 
in  the  case  of  solutions  of  soluble  starch,  practically  no 
further  loss  of  weight  after  two  hours'  treatment.  The 
great  rapidity  with  which  such  substances  lose  the  last 
traces  of  moisture  in  this  method,  is  due  to  the  extremely 
tiue  film  of  extract  distributed  over  the  large  area  of  filter- 
paper. 

This  method  will,  I  think,  prove  u-eful  in  other  wavs. 
Thus,  to  give  one  example,  it  is  sometimes  necessary  to 
determine  the  amount  med  during  the  fermenta- 

tion of  some  saccharine  liquid,  or  to  determine  the  percen- 
tage of  dry  matter  in  a  given  sample  of  moist  yeast.  In 
the  first  case  this  may  be  done  by  making  the  liquid  (after 
fermentation)  up  to  a  definite  volume,  and  determining  the 
dry  matter  in  an  alien.-  portion  by  the  above  method.  A 
portion  of  the  liquid  is  then  filtered  clear  and  the  dry 
matter  determined  ii  the  filtrate,  when  the  difference 
between  the  two  results -will  give  the  weight  of  dry  yeast 
present.  If  we  know  hoi  much  yeast  we  originally  added, 
we  can  thus  determine  the  amount  formed  during  the 
fermentation.  In  th.-  case  of  moist  yeast  a  weighed  portion 
may  be  thoroughly  mixed  with  sufficient  water  in  a  drving 
bottle,  the  paper  coil  dropped  ia,  and   the  whole  dried  as 


this  paper  was  read,  the  author's   attention  has  been 
drawn  to  ti.  \.   Rieber  (Zeits.  f.  d.  ges.  Braow. 

13. :'  r  method.    As  the  latter,  however,  used  a   teni- 

P*W"i»V  reighl  w«s  only  reached  after 

-v  very  prolonged  drying,  t  ...  .      ing  required. 


tl  a  suitable  temperature  until  of  constant 
Before  concluding  this  note.  I  should  like  to  give  a  fi  ■ 

initiation-  of  s0!ld  extract  in  wort-  and  h 

closely  the  figure- given  in  Ellion'8  tables  correspond  with 

t :  — 


Des  - 


Stout  worl 

All  malt  wort   

'  I 

Light  all-malt  wort 

Last    runnings    ol   all-malt 

mash. 
De-ali 


Specific 

i.v.v 


Extract,  per  Cent. 


1 


I'Brown, 
Morris, 

and 


1-08724 

20*18 

1-00398 

1508  , 

1  ■03628 

s-.-.l 

1  -oisn; 

»•« 

10O57S 

i-n 

1-0004 

2  32 

20-29 

1.VI7 
8-S9 
3-72 
113 

2-St 


14-89 

s  '  M 
3 -77 
I'M 

■J- II 


"  These  figures  were  obtained  bj  using  the  appropriate  d 
"or     1  ling  stareli   .  This,  of  course,  in  not 

strictl-  correct,  as  Brown,  Morris,  and  Hill  v's  divisors  refer! 
products  of  pure  starch  conversions;  but.  as  can  be  seen  from  this 
table,  tbej  give  clo  1  Imai  ing  results  in  thecas 

malt  extracts  as  well. 

T  return  now  for  one  moment  to  the  indirect  method  of 
estimating  the  solid  extract  in  worts  and  beers. 

As  I  have  already  pointed  out,  both  Balling's  table-  and 
the  use  of  the  8-86  divisor  give,  not  the  real  extract,  but 
the  weight  of  cane-sugar  present  in  a  solution  of  that  sub- 
stance of  a  similar  density;  of  these  two  methods,  the  use 
of  Balling's  table-  is  preferable,  as  they  are  computed  from 
the  amounts  of  cane-sugar  present  in  solutions  of  varying 
gravity,  whereas  the  3'86  divisor  only  expresses  the  relation 
between  what  we  may  call  excess  gravity  (water  being 
taken  as  =  1,000)  and  weight  of  cane-sugar  present  in  a 
solution  of  sp.  gr.  1,055. 

Ellion's  tables,  on  the  other  hand,  express,  with  a  very 
considerable  degree  of  accuracy,  the  real  dry  extract 
present  in  a  wort — especially  when  this  is  an  ordinarv 
bopped  or  uubopped  wort  which  has  not  been  fermented. 
The  most  serious  discrepancies  between  my  results  and  the 
figures  obtained  by  reference  to  Ellion's  tables  are  in  the 
eases  of  the  last  runnings  and  of  the  de-alcoholised  beer. 
In  both  of  these,  however,  the  dissolved  extract  is  of  an 
abnormal  character,  consisting  chiefly  of  dextrins,  albumin, 
and  mineral  matter. 

The  low  figure  obtained  in  the  case  cf  the  stout  wort  is 
probably  due  to  the  volatile  matter  present  in  black  malt. 

•2.   The  Estimation  of  the  Sugars. 

In  no  department  of  analytical  chemistry  is  uniformity  of 
method  more  to  be  desired  than  in  the  estimation  of  the 
sugars  by  mean-  of  I-'ehling's  solution. 

I  if  the  two  methods  of  estimating  sugar-  bv  Fehling's 
solution,  the  volumetric  cannot  be  considered  so  far  as 
scientific  accuracy  is  concerned  ;  if  even  approximately 
correct  and  comparable  results  are  wished,  it  must  be 
employed  under  strictly  defined  conditions,  to  which  I  will 
refer  later  od.  In  the  same  way  the  results  obtained  by 
weighing  the  precipitated  cuprous  oxide  are  only  com- 
parable and  really  accurate  when  the  precipitation  is 
carried  out  under  certain  fixed  conditions,  and  the  results 
interpreted  by  means  of  tables  constructed  for  this  purpose. 
These  two  facts  were  first  pointed  out  by  Soxblet  (Journ. 
f.  prdct.  Chemie.  21,  22"").  who  showed  that  the  reduction 
factor  between  copper  aud  sugar  is  not  constant  but  variable, 
and  is  dependent  upon  (n)  the  concentration  of  the  two 
reacting  fluids.  (/, )  the  amount  of  copper  present.  There 
is,  in  fact,  no  stoeehiometric  regularity  in  the  reaction,  and 
this,  of  course,  condemns  any  volumetric  method  where 
varying  quantities  of  Fehling's  solution  are  added  to  a  sugar 
solution  of  varying  strength.  Soxhlet's  results  also  show 
the  inaccuracy  of  using  a  fixed  factor  for  the  conversion  of 
precipitated  copper  into  sugar  present. 

Maercker  (them.  Centralblatt,  1-78.  584)  showed  that 
the  alteration  in  the  reduction  factors,  caused  by  the  rela- 
tive excess  of  copper,  is  quite  regular,  and  so,  by  allowing 
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varying  quantities  of  the  sugar  in  question  to  act  upon 
equal  quantities  ot'  Fehling's  solution  under  certain  fixed 
Qoud-      -  -  might  be  obtained,  from  which 

tables  can  K  constructed  allowing  the  corresponding 
quantity  of  sugar  to  be  read  oil  from  the  "eight  of  copper 
found.  i 

Such  factors  have  been  d.  termined  by  several  Conti- 
nental chemists  for  the  various  sugars,  and  their  results 
have  been  collected  by  Dr.  Ernst  Weiu,  of  Munich,  whose 
"  Tabellen  zur  Quantilativen  Bestimmung  der  Zuckerar- 
ten "  are  almost  universally  used  by  brewing  chemists  in 
Germany  and  Austria.  Trie  English  edition  ot  these  tables, 
published  by  Spon,  represents  my  small  effort  in  the 
direction  of  uniformity  of  method  in  this  important  esti- 
mation.* 

The  following  is  a  short  description  of  Wein's  method  : — 
The  specified  quantity  of  Fehling's  solution  is  heated  in 
a  porcelain  basin  (holding  about  250  e.c")  to  boiling,  when 
the  prescribed  volume  of  the  sugar  solution  is  added  to  the 
rously  boiling  liquid,  and  the  whole  is  allowed  to  boil 
for  the  specified  time.  In  no  case  should  the  sugar  solu- 
tion exceed  1  per  cent,  in  strength.  The  Fehling's  solution 
used  in  most  of  the  determinations  contains  34  ■  639  grins, 
of  crystallised  copper  sulphate,  173  grms.  of  pure  Rochelle 
salts!  and  51  ■  6  grms.  of  sodium  hydrate  per  litre  ;  no  other 
Fehling's  solution  than  that  specified  for  the  sugar  in  ques- 
tion should  be  used. 

The  precipitated  cuprous  oxide  is  then  filtered  off  through 
a  previously  tared  Soxhlet's  asbestos  filter-tube  fitted 
on  to  a  filter-flask  connected  with  a  vacuum-pump.  The 
filtration  and  washing  with  hot  water  are  done  as  quickly 
as  possible,  in  order  to  prevent  any  cuprous  oxide  re- 
dissolving.  After  washing  sufficiently,  alcohol  and  ether 
are  passed  through  the  filter,  in  order  to  facilitate  drying. 
The  filter-tube  (still  in  connection  with  the  vacuum-pump) 
i-  heated  in  the  Bunsen  flame  until  the  cuprous  oxide  is 
oxidised  to  eupric,  after  which  the  layer  of  oxide  is  reduced 
to  metallic  copper  in  a  stream  of  dry  and  pure  hydrogen. 
The  tube  is  then  weighed,  and  from  the  weight  of  copper 
found  its  equivalent  in  sugar  may  he  ascertained  by  referring 
to  the  table  constructed  for  the  special  sugar. 

The  filter  tubes  are  prepared  by  first  of  all  pushing  down 
a  plug  of  glass  wool  to  the  bottom  for  the  asbestos  layer  to 
rest  on.  '.  hi  to  this  plug  finely-divided  asbestos,  which  has 
been  specially  prepared  by  boiling  respectively  with  nitric- 
acid,  strong  caustic  soda  solution,  and  water  (in  which  it  is 
kept  suspended  for  use),  is  poured  until  a  sufficient  layer  is 
formed.  This  layer  is  pressed  down  by  means  of  a  glass 
rod  flattened  at  the  end,  and  is  then  washed  with  hot  water. 
Alcohol  and  ether  are  passed  through  to  facilitate  nryiug. 
and  the  tube  is[heated  for  some  time  in  a  stream  of  hydrogen, 
cooled  and  weighed.  An  alternative  method  of  estimating 
the  copper  precipitated  is  to  filter  off  the  cuprous  oxide 
through  a  double  filter-paper,  wash  with  boiling  water, 
alcohol  and  ether  as  before,  and  dry.  The  precipitate  is 
now  detached  as  completely  as  possible  from  the  filter  and 
shaken  on  to  a  piece  of  glazed  paper.  The  filter  papers  are 
then  incinerated  in  a  crucible,  the  ash  being  reduced  to  a 
fine  powder  by  stirring  with  a  platinum  wire.  After  this  the 
cuprous  oxide  is  transferred  to  the  crucible  and  oxidised  to 
eupric  oxide  at  a  low  heat,  the  flame  being  increased  for  a 
few  minutes  at  the  close  of  the  operation.  It  is  necessary 
by  means  of  a  few  blank  experiments,  to  ascertain  how 
much  copper  is  absorbed  by  the  filter  papers — this,  for  an 
ordinary  "ash-free"  filter  paper  of  9  cm.  in  diameter, 
amounts  to  about  3  mgms.  of  eupric  oxide  for  50  e.c.  of 
boiling  Fehling's  solution  passed  through.  This  method 
give-  concordant  results  with  the  Soxhlet  tube  method 
when  carefully  carried  out,  and  may  prove  useful  where 
it  is  found  difficult  to  obtain  suitable  ashestos.  The  Soxhlet 
method  is,  however,  much  more  expeditious. 

BlOWD,  Morris,  and  .Millar  (Jour.  ('hem.  Soe.  1897, 
p.  105),  and  Ling  and  Baker,  have  found  that  Wein's 
maltose  table  gives  results  which  are  about  5  per  cent,  too 
low.  As  the  factors  from  which  this  table  was  calculated 
were  determined    in    1885,    it    is  quite    possible   that    the 
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maltose  used  was  not  so  pure  as  that  prepared  by  the 
English  workers.  It  is  my  intention,  when  my  other 
work  permits  of  it,  to  redetermine  the  factors  for  the 
various  sugars,  taking  all  possible  precautions  to  obtain  pure 
samples. 

It  is  nevertheless  well  to  remember  that  this  alleged 
error  does  not  affect  the  comparison  of  results  in  which 
Wein's  tables  have  been  used,  and,  as  I  have  said  before, 
that  is  the  more  important  consideration  for  the  analytical 
chemist.  Owing  to  the  method  employed  in  constructing 
the  tables,  they  are  correct  within  themselves,  and  if  there  is 
an  error  due  to  the  use  of  an  impure  sample  of  the  sugar  in 
question,  it  will  be  a  constant  one  throughout  the  table. 

As  I  said  before,  the  volumetric  method  as  usually  carried 
out  is  valueless  in  point  of  accuracy.  There  is,  however. 
one  mode  of  working  by  which  approximately  accurate 
results  can  be  obtained. 

A  solution  of  the  sugar  to  be  determined  is  made  up 
containing,  in  the  case  of  dextrose,  not  more  than  0-5S  grm. 
per  100  e.c,  in  that  of  maltose  not  exceeding  0-8S  grm. 

Into  each  of  a  series  of  small  test  tubes,  5  e.c.  of  the 
solution  is  run,  and  to  these  varying  quantities  of  Kehling's 
solution  are  added.  The  tubes  are  placed  in  boiling  water 
for  a  specified  time,  after  which  tbey  are  examined  to  see  in 
which  tube  all  the  copper  has  been  reduced.  We  thus 
obtain  two  limits  between  which  we  once  more  arrange  a 
series  of  tests,  until  at  last  we  arrive  at  a  point  where  the 
difference  between  two  tubes  does  not  exceed  0'01  e.c. 
From  the  volume  of  Fehling's  solution  used,  we  can  ascer- 
tain from  the  tables  what  quantity  of  sugar  is  present  in 
5  e.c.  of  the  solution  with  which  we  are  working. 

I  have  given  this  short  description  of  a  comparatively  old 
method,  firstly,  because  so  little  seems  to  be  known  about  it 
in  this  country,  and,  secondly,  because  it  is  the  standard 
method  recommended  by  the  Vienna  Congress  in  1890. 
The  gravimetric  method  as  described  by  Wein,  and  the 
tables  calculated  by  him,  are  used  in  practically  every 
scientific  station  for  brewing  in  Germany  anil  Austria,  and  it 
is  according  to  them  that  the  maltose  figures  of  any  analyses 
in  my  future  communications  will  he  obtained. 

My  earnest  desire  is  that  British  brewing  chemists  may 
soon  adopt  the  Vienna  standards,  so  that  analyses,  so  im- 
portant to  the  brewing  scientist,  may  be  comparable  from 
whatever  part  of  the  civilised  world  they  come. 


Discussion. 

Mr.  Beilby  asked  the  author  how  the  results  obtained 
by  drawing  a  current  of  hot  air  over  the  residue,  spread  in  a 
thin  layer  over  filter  paper,  compared  with  those  obtained 
by  drying  in  vacuo.  He  remarked  that  Dr.  Frew  had 
supplemented  his  drying  operation  in  a  vacuum,  by  passing 
a  current  of  hot  air  over  the  residue,  and  asked  whether 
the  author  had  found  that  necessary. 

Mr.  Grit  remarked  that  he  thought  the  author  had 
placed  the  volumetric  method  for  estimating  the  sugar  in  a 
somewhat  unfavourable  light,  and  asked  if  Dr.  Frew  had 
not  found  it  possible  to  obtain  reliable  and  comparable 
results,  by  carrying  out  the  estimation  of  the  sugar  under 
precisely  the  same  conditions  as  had  been  observed  in  stan- 
dardising the  Fehling's  solution.  He  stated  that  the  fact 
was  .veil  known  that  varying  results  were  obtained,  depend- 
ing on  the  concentration  of  the  Fehling's  solution,  the  rate 
of  addition,  the  time  of  boiling,  and  the  concentration  of 
the  sugar  solution;  but  that  the  first  of  these  conditions 
did  not  require  to  be  considered  in  practice,  as  a  Fehling's 
solution  of  a  definite  strength  was  always  used,  while  the 
only  one  of  the  other  factors  which  was  of  necessity 
variable  was  the  last  named,  and  that  within  comparatively 
narrow  limits.  He  thought  that,  with  strict  adherence  to 
rules  laid  down  in  connection  with  the  rate  of  addition  and 
the  time  of  heating  between  each  addition,  comparable, 
results  might  be  obtained  by  different  brewing  chemists. 

Dr.  Frew  acknowledged  that  it  was  possible  to  get  fairly 
approximate  and  comparable  results  uuder  the  conditions 
laid  down  by  Mr.  Gray.  His  objections  to  the  volumetric 
method  employed  in  this  way,  however,  were,  that  it  was 
extremely  difficult  always  to  add  the  sugar  solution  to  the 
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Fehling's  solution  at  exact]}  the  name  rate,  and  that  il  was 
i  h  chemist  to  determine  the  factors  I  . 

own  particular  method  and  make  up  a  table  therefrom. 
He  regretted  thai  he  had  nol  hansel!  compared  the 
ivc  spe  'I  "i  drying  in  vacuo,  and  by  passing  a 
stream  of  1  >•  >t  air  ever  the  substance  in  question,  but  he 
believed  dial  IHlion  in  his  paper  bad  st  ited  that  by  passing 
aotUTcnt  of  dry  hot  air  through  his  apparatus  ition 

was  rendered  more  rapid.  Brown,  Morris,  and  Millar  said 
that  by  their  method  of  simply  evaporating  and  drying  the 
sticky  mass  in  vacuum  a  very  considerable  tin  uired 

to  expel  the  last  traces  of  moisture.  There  was  one 
advantage  in  using  this  modification  of  their  method. 
Several  determinations  could  be  made  simultaneously  by 
using  a  drying  bottle  large  enough  to  contain  three  or  four 
weighing  bottles,  whereas  in  theirs  only  one  could  be  made 
it  one  time.  His  modification,  therefore,  made  the  pn 
a-  convenient  as  the  ordinan  hot-air  oven. 


(Pbtttiarp. 


HUGO  KUNHEIM,  l'n.D. 

t'oMMI  I:    ll.\t:  VI  II    OF  THE  Cm    01     BkBLIN,    Mimliu 

I     OF    (   IIIiMO   u     I  M'l  -l  r.\  .    \i  . 

In   the    removal    by    death    of    Dr.    Hugo    Kunheim, 
Germany  he  ol  the  foremost  among  those  who 

have  made  the  German  chemical  industry  what  it  is. 
About  65  years  ago  the  father  of  Dr.  Kunheini  opened 
a  chemical  factory,  the  business  of  which  grew  and 
prospered  remarkably.  This  factory  eventually  came 
under  the  proprietorship  of  Dr.  Kunheim,  who  succe 
his  father,  and  under  his  management  enormous 
extensions  were  made.  He  was  interested  in  a 
every  department  of  chemical  industry,  and  his  firm  was 
the  first  to  establish  tbe  manufacture  of  many  important 
chemicals  on  German  soil.  Dr.  Kunheim  was,  however. 
more  specially  associated  with  the  mannfactun 
sulphuric  acid,  ammonia,  borax,  liquid  carbonic  acid, 
acid,  and  potassium  s;dts.  He  was  the  first 
German  manufacturer  of  "  yellow  prussiate  of  potash" 
from  gas-liquor,  and  was  Chairman  of  the  Convention  of 
Yellow  Prussiate  Manufacturers.  Dr.  Kunheim  was  also 
the  pioneer  of  the  Sicilian  citrate  of  lime  industry.  In 
the  year  1873  the  city  of  Berlin  purchased  his  factory 
on  the  Kreuzberg  for  six  million  marks,  the  site  being 
required  for  the  extension  of  the  city.  Dr.  Kunheim 
was  a  prominent  figure  in  Berlin  society,  and  in  Conti- 
nental chemical  circles  generally.  It  is  said  that  hi 
very  wealthy,  and  he  is  known  to  have  been  financially 
interested  in  about  a  score  of  large  chemical  and  electrical 
undertakings  on  the  Continent.  Having  suffered  for  a 
considerable  time  from  a  gradual  breakdown  of  the 
nervous  system,  the  end  at  last  came  on  the  22nd  nit. 
Dr.  Kunheim  was  about  62  years  of  age,  and  he  leav,  - 
two  sons. 
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I.-PLANT.  APPARATUS.  AND  MACHINERY. 

l'\  II. NTS. 

Filler  Pressgs,   Impts.  in.    ^V.  E.  Heys,  Market   Street, 

Manchester,      l-'roni.l.  11 Uiau^en,  llaium,   Westphalia, 

y.     Eng.  Pat  6878,  March  30,  [896. 

I'm:  press  is  built  up  of  a  number  of  frames  A,  mounted  on 
lazy-tongs  p,  and  connected  at  the  joints  by  india-rubber 
packing.  Each  frame  is  provided  with  perforated  metal 
filter  plates  t,  which  are  formed  with  projecting  ano-  0  and 
are  covered  with  filter  cloth,  the  anus  of  adjacent  frames 
being  arranged  to  break  pitch,  as  shown. 


amplcn  Buildings,  Chancery  lane,  London,  W.C 


The  press  ram  f  is  operated  by  the  pinion  q  mounted  on 
the  screwed  spindle  0  of  the  ram.  The  liquid  is  admitted 
through  the  pipes  d,  e,  and.  after  passing  through  the  filter 
cloth  and  plates  /,  it  flows  off  through  the  passages  s  and 
gutters  /.  The  reversing  gear  of  the  driving  mechanism  is 
controlled  automatically  by  the  movement  of  a  safety-valve 
lever.— R.  A. 

Filtering  Material,  and  Process  fur  Making  the  Same,  An 
Improved.  F.  Jurschina,  L.  Schnitzer,  and  F.  Hirsch. 
all  of  Vienna.     Fug.  Pat.  0934,  March  30,  1896. 

The  material  consists  of  ground  quartz  cemented  together 
by  insoluble  silicates  and  silicic  acid,  so  as  to  leave  pores 
between  the  granules.  The  process  consists  in  "  wetting 
with  water-glass  a  mixture  of  ground  quartz  and  wood 
ashes,  pouring  or  pressing  the  mass  into  moulds,  where  it 
is  allowed  to  harden.  dryiDg  the  moulded  hardened  bodies, 
heating  them  to  a  temperature  of  from  1,000°  to  ].. 
Celsius,  and  finally  boiling  them  in  water." — V.  C. 

Mixed  Gusts,    Separating    by  Refrigeration,  Apparatus 
for;  especially  applicable  to  the  Separation  of  Oxygen 
from  Air.    W.  Hampson,  Mold, North  Wales."  Eng. Pat. 
.  April  9,  1896. 

The  refrigerating  apparatus  described  in  this  Journal, 
1896,340  (in  which  compressed  gas  is  allowed  to  expand 
and  produce  cold,  which  is  intensified  by  interchange  of 
heat  between  the  compressed  and  expanded  gases),  is 
employed  in  conjunction  with  additional  apparatus,  in 
which  the  mixed  gases,  supplied  under  pressure,  are  passed 
through  a  reducing  valve,  and  are  liquefied  at  the  reduced 
pressure  by  the  cold  generated  in  the  apparatus.  The 
liquefied  gases  are  allowed  to  boil,  thereby  cooling  the 
chamber  in  which  the  liquefaction  takes  place,  so  that  a 
further  liquefaction  occurs,  and  simultaneously  a  separa- 
tion  of    the  gases    is    obtained    by    boiling   off    one    of 
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them    from    the   mixture.      The     gas   boiled   off    is    also 
employed  to  reduce  the  temperature  of  the  incoming  gas. 

— K.  A. 


Producing  Cold  by  Means  vf  Volatile  Liquids,  Impts.  in 
Apparatus  far.  M.  Douane,  Paris.  Eng.  Pat.  9127, 
April  30,  1896. 

To  prevent  leakage  of  the  volatile  liquid  from  the  com- 
pressing pump,  the  piston-rod  works  through  a  double 
stuffing-box,  within  which  the  rod  is  surrounded  by  a 
liquid  enclosed  in  a  chamber,  this  liquid  forming  a 
hydraulic  joint  with  the  rod  and  also  serving  to  lubricate 
it.  "In  a  single-acting  compressing  pump  having  its  crank 
revolving  in  a  closed  chamber,  a  double  stuffing-box  for  the 
crank  shaft,"  is  also  claimed.  To  provide  a  greater  refri- 
gerating surface  in  the  refrigerating  vessel  in  which  the 
liquid  is  volatilised,  the  vessel  is  made  of  annular  form,  by 
means  of  two  concentric  tubes.  In  another  arrangement,  the 
vessel  consists  of  a  number  of  horizontal  superposed  tubes 
communicating  with  each  other  by  vertical  branches  at  the 
ends.  "  For  obtaining  ice  directly  on  the  surface  of  the 
refrigerating  vessel  without  the  use  of  brine,  a  vertical 
tubular  vessel  is  employed";  the  volatile  liquid  is  introduced 
through  a  small  tube  against  the  inner  surface  of  the  re- 
frigerating vessel,  so  that  it  flows  down  in  a  thin  film  over 
the  same  and  is  evaporated  before  it  reaches  the  bottom. 
For  detaching  the  ice  from  the  vessel,  warm  water  is  intro- 
duced into  a  tank  surrounding  the  coil  through  which  the 
volatile  liquid  is  delivered,  the  heat  being  conveyed  by  the 
volatile  liquid  to  the  vessel,  so  as  to  warm  the  latter  and 
detach  the  ice.  —  R.  A. 

Liquids,  Impts.  in  and  relating  to  Apparatus  for  Heating, 
Cooling,  and  Vaporising.  V.  C.  J.  Ortmans,  Brussels. 
Eng.  Pat.  10,338,  May  14,  1896. 

The  liquid  to  be  heated,  &c,  is  passed  through  a  series  or 
cluster  of  tubular  elements,  each  element  consisting  of  tubes 
having  concentric  sides,  and  constructed  so  that  the  heating 
or  cooling  medium  may  circulate  around  these  sides.  The 
orifices  connecting  the  interior  surfaces  with  the  exterior 
may  extend  nearly  the  entire  length  of  each  element.  In 
one  form  of  element,  two  tubes  are  arranged  concentrically, 
the  inner  tube  being  connected  at  its  ends  with  the  exterior 
surface  of  the  outer  tube.  In  another  form,  the  tube  is 
single  at  its  ends,  and  is  bifurcated  along  the  greater  part 
of  its  length,  so  as  to  form  a  passage  between  the  branches 
for  the  circulation  of  the  heating  or  cooling  medium. — R.  A. 

Gas  Vessels  or  High-Pressure  Gas  Reservoirs.  W.  C. 
Tyler,  Waterloo  Koad,  London.  Eng.  Pat.  -24.483. 
Nov.  3,  1896. 

The  sides  of  the  vessels  or  reservoirs  are  corrugated,  to 
render  them  capable  of  withstanding  a  higher  pressure 
without  materially  increasing  their  weight  or  diminishing 
their  capacity. — H.  A. 

Ammonia  and  other  Volatile  Liquids  [Refrigerating  Appa- 
ratus!, Safety  and  Regulating  Appliance  for  Apparatus 
for  Compressing  Vapours  of.  T.  B.  Lightfoot,  35.  Queen 
Victoria  Str.-et.  E.C.  From  The  Gesellschaft  furLinde's 
Eismaschinen,  Wiesbaden,  Germany.  Kng  Pat.  853, 
Jan.  12,  1897. 

The  compressing  cylinder  is  connected  to  a  closed  vessel  or 
chamber  containing  a  safety  valve,  which  is  covered  by  a 
volatile  liquid,  <uch  as  oil,  so  that  when  the  valve  is 
forced  open,  a  quantity  of  the  liquid  escapes  through  it. 
thereby  prevent  ng  the  escape  of  the  volatile  vapour  which  is 
being  compressed.  The  liquid  which  escapes  is  returned  to 
the  chamber  by  the  action  of  the  compressing  piston.  The 
■"  dead  space  "  of  the  compressor  can  be  eliminated  by  intro- 
ducing liquid  into  the  chamber.  The  connection  between 
the  cylinder  and  chamber  is  provided  with  a  valve,  so  that 
when  the  chamber  i>  empty,  the  apparatus  can  be  thrown 
in  or  out  of  work. — K.  A. 


n.-FUEL.  CAS.  AND  LIGHT. 

Scrubber  Sprinkling.    V.  Burgemeister.    J.  fur  Gasbeleucht, 
40,  [6],  85— 86. 

The  device  used  by  the  author  for  distributing  water  uni- 
formly over  the  packing  material  of  gas  scrubbers  is  shown 
in  the  accompanying  figure.  To  an  opening  in  the  middle 
oi  tin  scrubber  top  is  connected  a  pipe  about  1  m.  long  and 
100  to  150  mm.  wide.  This  supports,  by  means  of  two 
rods,  a  convex   disc  about  80  mm.  wide.     The  disc  has  its 


convex  side  uppermost  and  is  about  250  mm.  below  the 
top  of  the  scrubber.  The  water  falls  from  the  usual  funnel 
and  siphon  pipe  on  to  the  disc,  and  is  thereby  broken  into 
very  fine  spray.  A  scrubber  packed  for  three-fourths  of 
its  height  with  pebbles  showed  no  accumulations  of  tar 
after  seven  years'  use  under  this  system  of  water-distribution. 
( (ne  spraying  disc  serves  for  a  scrubber  2  metres  in 
diameter. — J.  A.  B. 

Illuminating  Gas,  Combustion  of,  in  contact  with  Cooled 
Surfaces.  F.  Haber  and  A.  Weber.  Ber.  29,  3000— 
3006. 

The  combustion  of  illuminating  gas  in  flames,  which  neither 
smoke  nor  flicker,  or  against  white  hot  surfaces,  as  in  the 
Welsbaeh  burner,  is  complete,  i.e.  the  combustion  products 
either  contain  no  combustible  gases,  or  contain  them  only 
in  mere  traces.  On  the  other  hand,  Lewes  has  shown 
that  the  combustion  products  of  gas  burning  against 
cooled  surfaces  (as  in  gas  cooking  apparatus,  water- 
baths,  &c),  contain  considerable  quantities  of  com- 
bustible gases.  The  authors  are  of  opinion  that  Lewes' 
experiments  were  not  suitably  arranged,  and  they  have 
therefore  studied  the  question  afresh.  They  examined  the 
combustion  products  obtained  from  a  large  Bunsen  burner 
(burner  tube  16  mm.  wide,  modified  as  described  by  Teclu) 
when  working  with  varying  proportions  of  primary  air,  and 
with  its  mouth  placed  18  mm.  from  the  bottom  of  a  tin 
vessel  kept  cool  by  flowing  water.  Around  this  vessel  ;i 
metal  strip  was  soldered  to  form  a  V-shaped  groove,  which 
acted  as  a  constantly  refilling  gas-reservoir  and  from  which 
the  combustion  products  could  be  collected  without  pre- 
judicing the  admission  of  air  to  the  flame.  The  g.is  drawn 
from  this  space,  after  drying  by  means  of  sulphuric  acid 
and  phosphorus  pentoxide,  was  led  through  a  weighed 
carbonic  acid  absorption  apparatus.  Thence  the  gas 
passed  through  a  white-hot  capillary  tube  (Drehschmidt  s 
method),  and  then  into  a  series  of  absorption  vessels,  in 
which  the  newly-formed  carbonic  acid  and  water  were 
separately  retained.  The  residue  of  gas  was  collected  and 
measured. 
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esolta  are  given  in  Table  [.(Experiments  I..  IJ  , 
.ui. I  in  i,  from  irhioh  il  ie  teen  thai  the  determinative 
factor  is  the  primary  air  content.  The  latter  pari  ol  the 
table  gives  the  corresponding  figures  obtaini  il  with  cooking- 
stoves  of  various  make-  Of  these  results,  those  obtained 
with  the  Bonchier  et  Cie.'s  hearth  are  noteworthy.  The 
oonstrnotion  of  the  latter  is  such  as  to  prevent  tin  ad 
ion    of    a   sufficient  suppl)  .if  secondar)   ail    to  the 

flame,  ami  this  causes  a  considerable  alteration  in  the  di 

of  incompleteness  of  tin-  combustion  and  the  atomic 
nlation  of  (    :  II.     The  conditions  hei  the 

tame  a-  those  under  which  Lewes  obtained  his  result-. 
This  deviation  vanished  "hen  the  distance  between  the 
burner  and  cooling  vessel  was  increased.  Worn  an  analysis 
dependent  chiefly  on  fractional  combustion,  the  author 
tinil-  the  composition  of  the  combustible  portion  of  the 
combustion  products,  to  be — 


CO. 


II. 


c  ll 


i  II .         Ci'iitint  of  Primal 


nt.  PerCent.  Per  Cent    Per  Cent 

0-01  0-015      31  to  3S  per  cent 


Direct   estimation  of  the  acetylene  in  the  gases  passing 
nway  from  a  cooled   Bunsen  flame,   led  to   the   following 

•  — 


-:ion  Products. 
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l. -2.1 

Tin-  of  a  led  surface   in   the   lluusen   I! 

therefore  causes  the  combustion  to  be  incomplete  i  the  cold 
Burfiace  reduces  the  temperature  of  certain  of  the  com- 
bustible gu  molecules  to  such  an  extent  that  oxidation  will 
in.'  occur  when  then  molecules  come  into  contact  with  the 
secondar]  air  snpply.  The  smaller  and  hotter  th.  (lame, 
the  les-  proportionately  is  the  influence  of  the  cooled  surface. 
The  combustion  son*  is  -mall  and  the  motion  of  the' 
molecules  so  energetic  that  after  striking  th.  cold  irface 
they  rebound  into  the  flame;  the  result  ol  this  is  that  th« 
flame  boundary  is  sufficiently  hot  to  allow  of  compli 
istion  with  the  surrounding  atmospheric  oxygen. 

With  a  il.  .Teasing   primary  air  supply  and  a  larger  flame, 

the  reactionless  zone    increase-  in  depth  and  also  spn 

horizontally.  The  gas  particles  do  not  rebound  so  readily 
into  the  flame,  and  the  number  reaching  the  flame  surface 
too  cold  to  bum,  increases. 

Thus,  appreciable  quantities  ..i  combustible  constituent- 
appear  amongst  the  products  of  combustion  ;  even  com- 
pletely unaltered  gas  constituents,  such  as  methane, 
being  fonnd  under  these  unfavourable  conditions.  There  is 
always  present,  even  before  cooling  below  the  combustion 
temperature,  sufficient  oxygen  to  convert  this  hydrocarbon 
into  carbonic  oxi.l.  and  hydrogen;  this  agrees  with  ' 
BS  to  combustion  proceeding  by  steps,  as  explained  by 
Smithells  and  other-.  The  combustible  constituents  of  the 
flame  gases  contain  much  carbonic  oxide  and  little  hydrogen  ; 
this  is  due  to  the  fact  that  hydrogen  burns  at  a  much  lower 
temperature  than  carbonic  oxide,  as  shown  by  Mallard  and 
I.c  Chatelier. 

From  the  practical  anil  hygienic  standpoint,  the  following 
are  the  results  obtained  :  — 

Flame-  striking  a  cold  surface  give  rise  to  hygienically 
important  quantities  of  carbonic  oxide  only  when  the 
primary  air  supply  is  small ;  when  this  is  high,  only  minute 
traces  are  produced.  The  loss  in  heating  power  due  to  in- 
complete combustion  with  small  primary  air  supply  is  trifling: 
even  with   a   high  degree  of  incompleteness  of  combustion 


Table  I. 


N 


t. 


Pas  Gas  Pressure 
Consumption  ;„ 

in  latres  m 

per  Hour.  mm.  Water. 


Primary  Air 
Content. 


n  the 
Combustion 
Products 

estimated  by 
the  burette. 


i  efore 

the 

Combustion 
Apparatus. 


I  '  i   after 

g  the 

Combustion 
Apparatus. 


Carbon. 


Bunsen    burner    with  ft 

r-eulalfd  air  supply  ■  •)  II 

(Teclut  (.Ill 

Kneilr.    Siemens    and   Co.,  D.K.I'. 

Junker  and  Rub.  ILK.  CM.  J.-..S81  . 

'    i    I'aris    . .. 

Boucher  et  Cie..  Fumay 

Blank  experiment  with  air 


27- 

277 
153 

2.32 

225 

235 


SO 


20 
19 


Per  Cent. 

86*50 

::i-77 
76-12 

74,36 

58-28 
51-63 


Per  Cent. 

5:8 
6-7 

71 


Grms. 
J-slll 
2 -7s:.  I 
3*2481 
2  8510 

2*7810 

28050 

3-16.W 
0-0420 


Gnn. 

0-0189 

0-0966 

0-2573 

0-0256 

0-0113 
0-1766 
0-6316 
0-2209 

0-0043 


Grm. 
0-0013 
0*0263 

0-0702 
U0070 

0-0031 
0-0460 
111722 
0*0602 


Tablf  II. 


8. 

9.                         10. 

11. 

12. 

13. 

14. 

* 

BTjO  alter  the                                Volume  of 
Combustion    Hydrogen.  H.  ^Kml 
Tube.                                        760°  Mm. 

i  i  >2  in 

Combustion 

Products 

calculated 

from  5  and  10. 

Incom- 
pleteness of 

the 
Combustion. 

Atomic  Ratio. 
C:H. 

Percentage  of 
Un  burnt, 
calculated 

from 
C02(6)=CO. 

(•rectal :.  till 

Fnedr.    Siemens   aid   Co.,   D.R.P. 

78.156. 
Junker  and  Ruh,  D.R.G.M.  25,681  . 
Leclerq.  Fontenau.  et  Cie,  Paris  .... 

Gnn. 
0-0061 
0*0091 

0-0032 

0-0O52 

(i  2100 
0-0830 
0-0050 

Grm.                C.c. 
0*0007                21,595 

...i':u                21. 11:: 

• 
0-1)004                18,099 

0-0006                  1H.770 
0-0023                   19,184 
0-0233                 20,458 
00037                   20,819 
24,912 

Per  Cent.    ' 

6*3                    0-66 
$*2                       3-35 
7*6                        7-14 
7-4                    0*88 

6*7                        040 
7-c                       5-92 
7*8                      17-52 
7-7                    6*52 

1  :  0*4601 
1:0*8 

1  :  i'l 
1:1*  6254 

0*4 

2-3 
73 
0-7 

0-3 

4  7 

l.i-7 

1  :  0-7323                 5-5 

By  the  degree  of  incompleteness  (12)  is  understood  the  percentage  by  weight  of  CO*  behind  the  Drehschmidt  capillary  calculated  on  the 
total  carbonic  acid  =  100.  The  values  in  the  last  column  are  obtained  by  considerine  the  CO.  behind  the  capillary  as  being  formed 
from  CO. 
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(=  ?)  (see  note  to  Table  II.),  in  an  illuminating  gas  giving 

600  litres  of  carbonic  anhydride  and  having  a  heating  value 
of  5,000  cal.  per  1  eb.  m.,  the  loss  due  to  this  eause  is 
uniler  3  per  cent.  The  poor  economic  effect  of  such 
combustion  is  due  to  the  lower  flame  temperature  and 
to  the  deposition  of  soot  and  tar  on  the  cold  surface 
and  the  consequent  decrease  of  heat-conducting  power. 

—J.  T.  C. 

Gras,  Carbwetting  by  means  of  Benzene.  Hover. 
J.  de  I'Edair.  au  Gaz.  45,  [»].  51—53. 
Continuing  the  experiments  detailed  by  Pettre  (J.  de 
PKelair.  au  Gaz.  1S96,  27)  in  order  to  determine  the  eause 
of  the  variations  in  the  rate  of  enrichment  obtained  by  the 
use  of  benzene,  it  was  found  that  the  quantities  of  that 
substance  required  to  produce  a  saving  in  consumption  of 
1  litre  of  gas,  commencing  with  a  109-litre  gas,  were  as 
follow  :  — 


Lighting  power 109    IDS 

-this,  of  benzene  re-     0"9     0*9 
quired  per  cb.  m.  to  gain  1 
litre. 


107 

10 


kx; 

1-0 


105 
1-1 


L04 

1-1 


103 
1-2 


Lighting  power 1 

No.  of  grins,  of  benzene  re-     1 

quired  per  cb.  in.  to  gain  1 

litre. 


102      101 
■3      1-t 


100       99 
1-6      1'7 


1-9 


97 
2>q 


96 

-"7 


i.e.,  to  reduce  the  consumption  from  108  to  103  litres, 
5-l  grms.  of  benzene  were  needed.  The  reason  for  the 
decreased  effect  recorded  below  104  litres,  is  due  to  the 
inability  of  the  Bengel  burner,  which  was  made  for  con- 
suming 105  litres,  to  develop  the  true  power  of  the  gas 
under  conditions  of  slower  delivery.  The  results  cited 
cannot  he  applied  for  comparison  with  those  obtained  in 
other  forms  of  photometer  than  the  one  (that  of  Dumas  and 
Regnault)  employed. — C.  S. 

Coal-Gas,  Purification  of:  The  Use  of  Atmospheric  Air 
with  Linn  for.  S.  Carpenter.  J.  of  Gas  Lighting,  1897, 
69,  [1765],  527. 

The  author  states  that  : — (1.)  Air  should  not  be  allowed  to 
pass  up  the  ascension  pipes  or  go  into  any  part  of  the 
hydraulic  main.  (2.)  It  should  not  be  admitted  at  the 
inlet  of  the  condensers.  (3.)  Xor  should  it  be  allowed  to 
Lret  into  the  lime  purifiers,  as  it  interferes  with  the  chemical 
action  of  the  lime  and  the  gas.  The  air  oxidises  the  sul- 
phuretted hydrogen  and  at  the  same  time  fixes  the  sulphur 
in  the  lime.  If  air  he  admitted  into  the  purifiers  to  the 
extent  of  (say)  1  '5  to  2  per  cent.,  the  lime  is  converted  into 
calcium  sulphide,  which  has  very  little  affinity  for  bisulphide 
of  carbon.  The  lime  should  be  converted  into  'hydrogenated  " 
sulphide  of  calcium  (calcium  hydrosulphide),  which  has,  in 
a  high  degree,  the  power  of  absorbing  carbon  bisulphide  from 
coal-gas.  If  air,  or  any  furnace  gas,  or  the  gas  at  the  end 
of  the  charge  where  anti-dips  are  used,  lie  admitted  into 
the  lime  purifiers  just  before  a  box  is  thrown  out  of  action, 
the  impurities  which  the  lime  has  already  extracted  from 
the  gas  will  be  evolved  and  driven  forward  with  the  gaa 
which  is  being  made. 

If  care  be  taken  that  no  atmospheric  air  is  admitted 
either  directly  or  indirectly  into  the  lime  purifiers,  there  will 
be  no  trouble  with  them,  and  the  carbon  bisulphide  in  the 
gas  will  keep  to  about  10  to  15  grains  per  100  cb.  ft. 

Atmospheric  air,  to  the  extent  of  1  to  1*5  per  cent., 
should  be  admitted  at  the  inlet  of  the  first  oxide  of  iron 
purifier,  and  if  sulphuretted  hydrogen  make  its  appearance 
at  the  top  of  the  first  oxide  purifier,  a  small  quantity  of 
air  should  be  passed  in  at  the  inlet  of  the  second  purifier. 
In  this  maimer,  the  oxide  will  last  in  the  puri tiers  for 
months  instead  of  weeks. — A.  S. 

Calcium   Carbide,  Manufacture  of;    .1   Furnaa    for  the. 
L.  Bnllier.     Bev.  de  Cbim.  Ind.  1 896,  7,  [83],  340— 341. 

A  bbi  i  utoi  lab  structure  of  brick,  three  of  the  walls  (up- 
right) being  permanently  fixed,  whilst  the  fourth  i>  built  up 
as  required  from  loose  bricks  held  in  place  by  an  iron  plate. 
An  iron  grating,  covered  with  a  layer  of  coke,  constitutes 
the  sole  (as  also  the   negative   electrode)  of  the  furnace. 


The  positive  electrode  consists  of  a  bundle  of  carbon  rods 
supported  from,  and  sliding  up  and  down,  an  iron  pillar. 
The  furnace  is  worked  on  interrupted  circuit,  i.e.,  the 
positive  electrode  is  raised  (after  the  current  has  been 
turned  on)  until  an  arc  of  suitable  length  is  obtained. 
Subsequently  the  furnace  is  charged  at  intervals  with  raw 
material  as  required,  and  its  open  side  bricked  up  to  keerr 
the  mass  in  place.  In  this  system  the  production  of  carbide 
takes  place  within  a  comparatively  limited  area  {i.e.,  the 
confines  of  the  arc),  whereby,  it  is  claimed,  the  action  of 
the  current  is  greatly  intensified  ;  whilst  the  loss  of  heat  is 
reduced  to  a  minimum  on  account  of  the  thick  non-conduct- 
ing layer  of  material,  unacted  upon,  intervening,  between 
the  scene  of  action  and  the  furnace  walls.  For  the  same 
reason  the  furnace  need  not  necessarily  he  constructed  of 
highly  refractory  materials. — H.  T.  1*. 

Calcium  Carbide,  The  Cost  of  Production  of.     D.  Korda. 
Rev.  de  Chim.  Ind.  1896,  7,  [83],  341—343. 

In  Europe,  the  sale  price  of  calcium  carbide  has,  hitherto, 
not  fallen  below  300 — £00  francs  per  ton,  and  for  smaller 
quantities  the  price  is  at  least  twice  as  high.  As  a  con- 
sequence, the  use  of  acetylene  as  an  illuminant  is  restricted 
to  one  or  two  special  purposes.  The  more  favourable 
estimates  which  have  been  published  from  time  to  time  as 
to  the  cost  of  illumination  by  acetylene,  for  the  most  part 
appear  to  be  based  on  certain  calculations  furnished  by  the 
Willson  Aluminium  Co.,  Spray,  N.C.,  as  also  by  Mr.  Will- 
son  personally,  according  to  which  the  cost  of  production 
of  calcium  carbide  is  variously  estimated  at  75 — 100  francs 
per  ton.  These  estimates,  the  author  considers  to  be  far 
too  optimistic,  and  he  draws  attention  to  the  high  yield 
of  carbide  therein  reckoned  on  (20  lb.  per  electrical  horse- 
power per  24  hours).  Indeed,  Willson  and  Sukert  say: 
.  .  .  .  "with  improved  furnaces  ....  utilising  the  waste 
heat  of  the  furnace  gases  to  the  fullest  extent  ....  &c,  it 
is  hoped  to  raise  the  yield,  on  the  large  scale,  to  30  lb.  per 
II. P. -day."  Now,  in  no  European  installation  has  a  yield 
of  4  kilos.  (=9  lb.)  per  H.P.  been  sensibly  exceeded. 
Adopting  this  figure  as  substantially  correct,  the  author 
estimates  the  cost  of  manufacture  to  be,  at  least,  250  francs 
per  ton  of  carbide.  The  remaining  data  — which  conform 
closely  to  the  conditions  obtaining  in  an  existing  installa- 
tion— are  subjoined.  The  available  H.P.  (hydro-electrical) 
is  assumed  to  be  2,000,  corresponding  to  a  daily  output  of 
8  toDS  of  carbide. 

Raw  Materials:—  Francs. 

5  tons  of  coke 02  "50 

7  t' ins  of  lime US'OO 

Motin  Power. — Assuming  75  fr.  to  b 
annual   ( 300  days)   cost  of  1  H.P..  then 

2,000  H.P.  per  diem 51 

Electrodes— V*  fr.  per  ton 8000 

I    .  8  .-  — 

75  labourers  t.t  3'50  fr -\ 

So        ,.        „    5-00fr [     123  00 

6  foremen  at  0"25  fr ' 

Repairs 400-00 

Packing,  in  barrels,  at  l'Tofr.  per  100 kilos.    140"00 
t,  about  100,000  fr.  per  an- 
num— a  low  estimate 260'0fl 

Daily  expenses l.97!>'50 

or,  in  round  numbers,  253  fr.  per  ton. 

I'nder  present  conditions,  the  above  figures  are  by  no 
means  exaggerated  ;  although  it  is  probable  that,  as  pro- 
gress is  made,  the  expenses  relating  to  repairs,  and  especially 
in  respect  to  the  number  of  workmen  required,  will  be 
reduced.— H.  T.  P. 

Acetylene  in  1896,  Summarised  Report  on.     liev.  de  Chim. 
Ind.  8,  8—12. 

Whilst  acetylene,  in  common  with  ordinary  illuminating 
gas,  will  burn  without  exploding,  and  may  be  exploded  by 
the  combustion  of  detonating  mixtures,  it  is  also  capable 
of  explosion  on  decomposition;  but  in  the  gaseous  state  this 
decomposition  has  to  be  effected  by  mercury  fulminate  or  a 
similar  detonator.  As  regards  its  behaviour  in  the  com- 
pressed and  liquid  conditions,  there  are  as  yet  no  reliable 
data  to  go  upon. 
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The  calcium  carbide  at  present  obtainable  contains  im- 
purities of  two  kinds:  1 1  > attacked  by  water  and  those1 

inch  a-  graphite,  boride  and  sili<dde  of  carbon,  and 
metallic  silicides  and  carbides— unacted  upon  h\  tbnt liquid, 
but  reducing  by  their  presence  the  gas  yielding  capacity  of 
irbide,  sometimes  bj  as  much  as  two-thirds.  The 
active  impurities— phosphides,  nitrides,  sulphides.  &c. 
yield  products  which,  besides  lowering  the  intensity  of  the 
i,'  flame,  facilitate  the  action  oi  the  gas :opper. 

Liquefied  acetylene  for  lighting  purposes  is  pun:-  than 
i In*  c.is  generated  direct,  bul  is  more  expensive,  and  not 
without  danger.  Berthelot  and  Vieille  recently  found  that 
an  Incandescent  metallic  wire  would  decompose  liquid 
acetylene,  and  in  so  doing  develop  a  force  approximating 
to  thai  ofgunootton,  but  that  the  shock  due  t"  a  fall  from 
a  height  of  6  metres  caused  an  explosion  of  the  liquid 
rather  of  the  natureof  combustion  than  of  decompo 
whilst  acetylene  gas  under  id  atmospheres  pressure  did  not 
explode  al  all.  Decomposition  of  the  gas  may  also  be 
caused  bj  the  heat  generated  when  carbide  i-  acted  on  by 
very  small  quantities  of  water,  and  local  overheating  nm\ 
result  in  polymerisation.  Compression  and  sudden  checks 
may  also  generate  sufficient  beat  to  induce  dangerous 
incipient  decomposition,  but  the  fracture  of  the  cylinder 
containing  the  liquid  is  only  likely  to  have  serious  results  in 
i  -  are  caused  by  the  friction  of  the  metallic 
fragments.  These  dangers,  however,  may  be  avoided  with 
ran',  and  should  not  detract  from  the  practical  value  of  the 
gas. 

It  h;i~  also  been  found  thai  acetylene  forms  no  stable 
compounds  with  the  blood,  and  is  therefore  without  an. 
action,  though  capable  of  producing  asphyxiation  ; 
and  in  view  of  the  completeness  of  the  combustion  of  the  ! 
flame,  no  toxic  action  may  be  expected  from  the  resulting 
products. 

high  illuminating  power  and  degree  of  whiteness  of 
the  Same  are  clue  to  the  high  temperature  of  the  solid 
particles  of  carbon,  which  play  the  same  rdle  as  the  rare 
earths  in  the  incandescent  mantle.  The  consumption  of 
i  lene  per  candle-hour  varies  between  0*643  and  0*8  litre, 
whilst  that  of  coal-gas  in  different  burners  is  as  follows  : 
—Butterfly  burner,  11  o:  Argand,  10  j  Siemens,  :>7; 
Auer,  •>•  7  litres. 

Probably  one  of  the  best  results  to  he  obtained  from  this 
gas  is  the  enrichment  of  existing  kinds  of  lighting  gas,  but 
the  results  already  obtained  are  discordant  -.  and  benzene  may 
prove  a  formidable  competitor,  in  view  ol  its  lower  cost. 
At  present,  acetylene  is  too  expensive  for  motor  work,  but 
when  the  carbide  can  be  produced  at  a  cheap  enough  rate 
it  may  be  found  advantageous  for  special  purposes  where 
lightness  of  fuel  is  a  consideration,  such  as  for  marine 
engines,  automotors,  &c. — C.  S. 

hue  :  Its  Dangers  and  their  Prevention.    J.  fur 
Gasbeleucht  1S'.»7.  40,  149—153. 
\  oonpi  kin   i.  was   held  under  the  auspices  of  the  Berth- 
on   of  the   "  Berufsgenossenschaf t   der  Chem.    Ind.,'" 
Dec.  39,  lsilrt,  for  the  discussion  of  the  manner  in  which  it 
was  desirable  that  the  manufacture  and  use  of   acetylene 
should  be   controlled.     Dr.   C.   A.   Martins,  who   presided, 
feared  that  the  new  industry  might  he  crippled  by  prohibit! . . 
legislation,  such  as  the  stringent  police  regulations   in  force 
in  Berlin.      A   careful   study  of  the  properties  of  acetyl 
for  which  the  researches  of  Berthelot  and  Vieille  (Coinptes 
Rend.  123,  5i8  ;  this  Journal,   1896,  793)  might  serve  as  a 
starting  -H-iut,  would  indicate  to  what  extent  Icgislatioi 
required. 

Dr.  Frank  thought  the  dangers  of  gaseous  acetylene  had 
been  much  exaggerated.  With  regard  to  its  toxic  pro- 
perties, he  and  Dr.  Weyl  had  shown  that  air  containing 
0  per  cent,  of  acetylene  could  be  breathed  for  a  long  period 
without  serious  results.  The  phosphuretted  hydrogen  in  the 
evolved  from  calcium  carbide  promoted  its  combination 
with  copper  and  increased  its  explosiveness.  This  impurity 
could  be  completely  removed  by  washing  with  acid  solutions 
of  metallic  salts.  The  explosive  metallic  compounds  were 
only  formed  in  ammouiacal  solutions.  When  acetylene 
was  stored  in  gas  holders,  the  confining  liquid  should  be 
brine,  in  which  it  was  practically  insoluble.     The  impurities 


of  lo«  grade  oarbidi  wen    generally  carbon  and  quicklime, 

audit  did  in. i  in ssaril-   give  an   impure  acetylene 

explosive  decomposition  of  acetylene  took  place  ;vhen  it  was 
passed,  under  atmospheric  pressure,  through  a  tube  beab  I 
to   600      1,000*.      Large   pices    of   carbide    decomposed 

slowly  in  water,  i-  a  protecting  layei   of  calci hydrati 

formed  upon  them.  Carbide  could  bc-afcl.  transported  in 
light  air-tight  drums,  whereas  liquefied  acetylene  required 
heavy   cylinder-.     Acetylene  «a-   inferior  to   benzene   for 

ei I"":'    SOal-ga8.       Healing  in  cafhi.le    -In.uld   mmr  in 

similar   restrictions  a-  traffic   in   explosives  and  poisons,  but 
Uufui  I""  i-  should  no!  be  unduly  hamper.   I. 

Prof.  O.  V  Witt  thought  that  accidents  with  acetylene 
had   always   been   associated    with   its   compression       Its 

critical  point  and  temperature  did  not  render  its  com- 
pression difficult,  and  the  danger  must  be  due  to  its 
endothermic  character.  In  this  respect  it  was  comparable 
to  modern  explosives. 

Dr.  Th.  Elkan  considered  the  dangers  were  confined  to 
the  liquefying  of  the  gas.  The  so-called  "condenser" 
should  be  emptied  when  the  work  Btopped,  otherwise  a  rise 
in  temperature  was  caused  and  irresistible  pressure  within 
it,  owing  to  the  very  high  coefficient  ol  expansion  of 
liquefied  gases.  The  steel  bottles  sho  dd  no)  be  overcharged, 
and  the  limit  of   1  kilo,  of  acetylene    pi  capacity, 

which  ha.l  been  laid  down  by  the  German  railways,  might 
well  be  observed.  Bottles  and  parts  which  might  come  in 
contact  with  liquid  acetylene  should  be  quite  free  from 
copper.  He  thought  compression  of  acri-lene  need  not  be 
prohibited,  provided  precautions  were  enforced. 

Dr.  Kramer  advocated  brine  instead  of  water  for  seals. 

Dr.  Tieftrunck  pointed  out  that  it  was  necessarj  to  keep 
i In  pressure  low  in  generating  apparatus.  Decomposition 
of  liquid  acetylene  produced  a  pressure  of  5,564  atmo- 
spheres. Special  precaution-  were  therefore  necessary  in 
its  production  and  storage. 

Prof.  U.  Pictet  recommended  the  introduction  of  the 
carbide  into  a  relatively  large  volume  of  well-cooied  water. 
Ice  sufficed  tor  the  cooling  in  a  small  plant.  Absolute 
purification  before  storage  ivas  essential  It  could  be 
carried  out  by  means  of  solution  of  calcium,  chloride,  lead 
compounds,  and  sulphuric  acid,  all  cooled  to  —  16'  C.,  at 
which    temperature    these    liquids    did    not    combine    with 

acetyl)  ne.     For  compression  he led  the  gas  to  —  2u   C, 

and  then  pumped  it.  under  a  pressure  of  about  8  atmo- 
spheres, into  a  long  tube  kept  at  —  so  c.  by  the  evapora- 
tion in  a  vacuum  ol  S(  >  and  I  K  >«•  The  liquid  so  obtained 
was  charged   inti  ittles    at    the    same    temperature. 

Bottles  thus  charged  with  the  pure  liquid  had  been  siib- 
ed  to  the  most  violent  shocks,  and  no  explosion  had 
ensued.  The  explosion  at  his  Paris  works,  which  was 
attended  with  fatal  results,  was  caused  by  mechanical 
injury  to  a  bottle  while  in  a  vice  for  alteration  of  the 
valve.  The  bottle  was  a  full  one,  accidentally  returned  to 
the  works  with  empties.  Acetylene  in  a  holder  and  in 
bottles  in  the  room  where  the  explosion  occurred  had  been 
unaffected  by  it. 

Dr.  M.  Altschul  thought  purification  absolutely  essential, 
whatever  the  purpose  to  which  the  acetylene  was  to  be 
applied.  The  steel  bottles  should  be  tested  a!  L'.in  atmo- 
spheres, and  only  two-thirds  rilled. -J.  A.  B. 

77ini  ia  in  Thorite,  Estimation  of.     E.  Hintz  and  H.  Weber. 
Zeits.  anal.  Chem.  36,  [1],  27. 

See  under  XX I II.,  page  357. 


PATENTS. 

Acetylene  Gas-.  Tmpts.in  Means  or  Apparatus  for  Use  in 
the  Production  and  Application  of.  T.  lloliidav,  Hud- 
dersfield.  Eng.  Pat.  5813,  March  16,  1896. 
The  improved  apparatus  consists  of  a  generator  in  which 
calcium  carbide  is  put,  and  a  displacement  gasholder  with 
superimposed  cistern.  The  gas  passes  normally  through  a 
cooling  coil  in  the  cistern  direct  to  the  services,' but  in  the 
event  of  over-production,  the  water,  and  thereafter  the  sur- 
plus gas,  escape  through  a  pipe  near  the  base  of  the 
generator  into  the  upper  part  of  the  gasholder,  by  forcing 
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water  therefrom  into  the  cistern  ;  and  the  gas,  anil  there- 
after water,  return  by  the  same  course  when  the  pressure  in 
the  generator  falls. — J.  A   B. 

tykne,  Improved  Apparatus  for  Generating,  and  Uti- 
lising  the   same  for  Lighting  and   Heating  Purposes. 
K.  Beitmeyer,  London.     From  A.  Cerckel,  l'aris.     Eng. 
l'at.  67  19, "March  27,  1  SOO- 
THE apparatus  consists  of  a  generator   containing   carbide 
on   trays,   having   at    its   base  a  pipe  leading   to  a    water 
reservoir,  and  at  its  top  a   gas-outlet  pipe   to  a  bell   gaso- 
meter.    The  bell,  as  it  rises,  closes  a  tap  on  this  pipe,  and 
thus  causes  the  pressure  to  increase   in  the  generator,  and 
force  the  water  therefrom  to  the  reservoir.     So  soon   as  all 
the  water  has  thus  escaped,  a  ball  which   was  floating  on 
the  water  drops  into  the  mouth  of  the  pipe  and  prevents 
the   escape  of  gas   thereby.     The  bell,  as  it  falls,  re-opens 
the  gas  tap,  and  as  the  gas  escapes  from   the  generator  the 
water  returns  thereto. — J.  A.  B. 

Acetylene  Gas,  Impts.  in  Apparatus  for  Generating  and 
Storing  :  especially  suitable  for  Use  in  Por.'able  Instal- 
lations. J.  C.  Bayley,  Bournemouth.  Eng.  l'at.  0739, 
March  27.  1896. 

The  object  of  the  invention  is  to  avoid  the  loss  of  acetylene 
due  to  its  absorption  by  the  water  in  contact  with  which 
it  is  usually  stored.  It  is  attained  by  means  of  an 
expansible  storage  chamber  of  "  concertina  "  pattern,  set 
within  a  closed  water  tank,  which  communicates  with  an 
upper  cistern  supported  by  springs,  so  that  this  cistern  rises 
or  falls,  according  t  :>  the  amount  of  water  driven  out  of,  or 
drawn  into,  the  lower  tank  by  the  expansion  or  contraction 
of  the  flexible  storage  chamber,  and  thus  maintains  a  con- 
stant head  of  water  and  uniform  pressure  on  this  chamber. 
It  may  also  be  attained  by  means  of  a  float  covering  the 
surface  of  the  water  in  a  storage  chamber,  and  preventing 
the  gas  coming  in  contact  therewith.  The  water  taken  from 
the  tanks  to  the  generator  is  replaced  from  a  water  main, 
provided  with  an  automatically  operated  cock.  A  double 
valve  operated  by  a  single  handle  serves  to  open  and  shut 
inlet  and  outlet  water  pipes,  and  gas  exit  of  a  generator 
simultaneously,  as  required  in  practice. — J.  A.  B. 

Acetylene  Gas.  Apparatus  for  the  Automatic  Generation 
and  Distribution  of.  A.  Tobler,  Garenne-Colombes, 
France.     Eng.  Pat.  12,662,  June  9,  1896. 

Tins  consists  of  a  series  of  generators  connected  at  top  to 
a  collecting  pipe  leading  to  a  bell  gasholder,  and  of  a 
water  reservoir  closed  by  a  weighted  piston.  The  genera- 
tors being  charged  with  carbide,  water  flows  from  the 
reservoir  through  a  non-return  ball  valve  into  the  lower 
part  of  the  first  of  the  series,  and  v.  hen  the  carbide  therein 
i-  exhausted,  the  water  flows  on  through  another  valve  to 
the  next  generator,  and  so  throughout  the  series. — J.  A.  B. 

Acetylene  Gas  or  Acetylene  and  Carbonic  Acid  Gas 
combined.  A  Gas  Plant  and  Systt  m  to  Make  and  Produce. 
K.  Goodwin,  Dublin.  Eng.  Fat.  17,044,  Aug.  10,  1896. 
The  plant  consists  of  one  or  more  lead-lined  generating 
chambers,  to  be  charged  with  carbide  or  a  mixture  of 
carbide  with  some  substance  which  produces  carbonic  acid 
when  treated  with  acidulated  water ;  a  reservoir  for  such 
water,  with  feed  pipes  to  the  generators  and  a  purifying 
ressel  containing  in  one  chamber  lead  wire  filling,  and  in 
another  chamber  copper  sulphate.  The  vessels  are  provided 
with  gas-tight  lids,  and  the  feed  and  exit  pipes  with  suitable 
cocks  and  pressure  gauges.  It  is  stated  that,  admixed  with 
carbonic  acid,  a  more  perfect  combustion  of  the  acetylene 
•  cured,  without  the  deposit  formed  under  ordinarv 
conditions.— J.  A.  li. 

/lent   Gas,  Impls.  in  Apparatus  f.ir  Generating. 

E.  Quelle,  I'aris.  Eng.  Fat.  29,.j00,'  l)ec.  22,  1896. 
Ssvsbal  patterns  of  apparatus  are  described,  con>istin<r 
either  of  a  fixed  or  movable  bell  with  vertical  partitions, 
or  of  two  or  more  concentric  or  contiguous  bells  :  some  of 
the  compartments  or  bells  contain  a  carbide  receptacle,  and 
serve  as  generators;  others  serve  as  ga«  reservoirs.     The 


generators  and  reservoirs  communicate  by  a  pipe  furnished 
with  a  tap,  which  may  be  actuated  by  the  rise  and  fall  of  a 
gasometer.  The  carbide  receptacle  has  several  vertical 
compartments,  with  bars  or  grids  supporting  the  carbide  at 
different  levels,  so  that  the  contents  of  one  compartment 
only,  are  brought  into  contact  with  the  water  at  one  time. 
Several  modifications  of  part-  of  the  apparatus  are  described. 

—J.  A.  B. 

Generating  [A  .,',/,,"  Gas,  1  * ,  •  in  Apparatus fot  Usi 
in.  J.  Schumacher,  Chicago.  Eng.  Fat.  30,134,  Dec.  31, 
1896. 

The  invention  relate-  to  apparatus  for  producing  acetylene 
gas  from  calcium  carbide  and  water,  or  other  gas  generated 
by  the  action  of  a  liquid  on  a  solid,  the  object  being  to 
produce  the  gas  continuously  aud  in  practically  constant 
quantity  throughout  the  period  of  generation  aud  use.  The 
diagram  and  description  given,  show  the  invention  embodied 
in  a   lamp  adapted  for  use  on  vehicles.      The  carbide  is 

;  contained  in  an  upright  cylinder,  and  is  confined  therein  by 
two  horizontal  diaphragms ;  the  upper  diaphragm  is  fixed, 
and  the  lower  one,  which  is  held  in  position  by  means  of  a 
spring  ring,  is  capable  of  moving  downwards  in  the  manner 
of  a  piston,  the  sides  of  the  cylinder  being  continued  down- 
wards some  distance  below  the  lower  surface  of  the  carbide. 
Above  the  upper  diaphragm  is  situated  a  gas-tight  water 
reservoir,  from  which  water  flows  through  an  opening  (the 
size  of  which  may  be  regulated  by  a  valve  operated  by  a 
milled  head  outside  the  lamp)  in  the  diaphragm  on  to  the 
upper  surface  of  the  carbide.  The  gas  liberated,  passes 
down  through  the  unaltered  carbide,  becoming  dried,  passes 
through  the  lower  diaphragm  and  then  to  the  burner  by 
way  of  an  upright  tube  which  rises  from  the  lowest  part  of 
the  interior  of  the  apparatus.  A  branch  tube  communicates 
with  the  upright  tube  and  with  the  interior  of  the  water 
reservoir,  thus   equalising  the  pressure  in  the  latter  and  in 

t  the  carbide  chamber.  The  carbide  becomes  exhausted  at 
its  upper  part,  and  if  the  quantity  of  water  flowing  on  to  it 
from  the  reservoir  were  kept  constant,  the  amount  actually 
filtering  down  to  the  unaltered  carbide  would  become  less 
and  less,  and  the  gas  would  be  more  and  more  slowly 
generated.  But  the  iiu.-  swells  on  being  acted  upon  by  the 
water;  this  causes  the  downward  depression  of  the  lower 
diaphragm,  which  communicates  by  means  of  a  central  rod 
with  the  valve  through  which  the  water  passes  from  the 
reservoir  to  the  carbide  cylinder.  Four  forms  of  the  valve 
are  showu,  each  of  which  is  employed  for  the  same  object, 
namely,  to  admit  a  gradually  increased  amount  of  water  to 
the  carbide  as  the  lower  diaphragm  is  depressed.  The  rate 
of  generation  of  the  gas  is  thus  kept  constant. — H.  B. 

Acetylene  Gas,  Process  and  Apparatus  for  Producing. 
[Calcium  Carbide  Cartridges.']  F.  Trendel  and  J. 
Miieke,  Berlin.     Eng.  Pat.  139,  Jan.  2,  1897. 

Uniform  generation  of  gas  is  said  to  be  secured  by  the 
emplovment  of  a  cartridge  containing  carbide  in  compart- 
ments, with  separate  water  inlets  at  different  levels.  The 
water  enters  the  cartridge  by  a  pipe  at  top,  but  passes  to  the 
bottom  before  coming  in  contact  with  the  carbide,  and  thus 
cools  the  compartments  before  they  come  into  operation. 
An  increase  of  gas  pressure  in  the  generator  depresses  the 
water  below  the  iulet  to  the  cartridge.  A  siphon  with 
water  closure  serves  to  remove  air  from  the  generator  prior 
to  the  development  of  the  gas.  The  cartridges  have  their 
openings  sealed  to  preserve  the  carbide  from  the  air  and 
moisture  until  required  for  use.  Special  valves  and  systems 
I  of  pipes  for  regulating  the  water-feed  from  the  reserve 
cistern,  the  gas  bell,  and  the  generator  are  described  for  one 
form  of  the  apparatus.  Another  form  has  a  day  flame  to 
burn  when  the  burner  proper  i<  extinguished.  A  safety- 
pipe  ends  near  it.  so  that  in  the  event  of  over-production 
the  surplus  gas  is  consumed. — J.  A.  B. 

Acetylene  and  Similar  Gases,  Impts.  in  Processes  oj  and 
Apparatus  for  Forming  and  Burning.  J.  Zimmerman. 
Chicago,  U.S.A.     Eng.  Pat.  32*.  Jan.  .".,  1897. 

1  itv  apparatus  consists  of  generating,  gas-containing,  and 
water-holding  chambers  superimposed  in  the  order  named. 
Above  these   i-  a  chamber  with  diaphragm   partition  ;  the 
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diaphragm  is  attached  to  a  spindlo,  which  actuates  the 
vivUf  admitting  water  to  the  generator,  and  th<-  lov  eid 
ot"  the  diaphragm  is  subject  to  the  pressure  of  the  gas  in  the 
generator,  so  that  t  > , » -  itdmission  of  water  is  automat 
controlled  by  this  pressure,  The  g«-  passes  from  the 
generating  to  the  gas  containing  chamber  through  a 
purifii  r  or  dryer  and  cooiing-pipe,  the  outlet  of  whioh  is 
closed  ot  opened  l\  a  valve  automatically  actuated  bj  the 
pressure  of  the  gas  in  the  containing  chamber.  The  burners 
an  supplied  from  the  latter.  —J.  \    B 

Reducing  Metals  from  their  Ores,  and  for  Obtaining 
Carbides,  Acetylene,  Cyanogen,  Cyanides,  Nitrides,  ana 
fur  jiiini  Nitrogen  ;  Imp's,  in  Process)  s  and  Apparatus 
for.  [Electrical Blast  Furnace.]  II.  Maxim,  New  York, 
U.S.  v  Bng.  Pat.  1905,  Jan.  27,  1896. 
See  umlt  r  XI.  l!.,  pagt 

Calcium  Carbide,  An  Improved  Method  if'  and  Apparatus 
fur  the  Production  of .      [Preliminary  Heating.       V.  II. 
Baviland,   A    Hollowaj.J    B.  Collier,  and  W.  H.  Murcb, 
Houriiemoutb.     Eog.  Pat.  15,489,  July  16,  1896. 
In  this  process  the  mixture  of  carbon  ami  lime  is  heated  by 
means  of  a  furnace  before  or  whilst   being   fed   into  the 
electric  are,  which  i-  struck  between  a    plumbago  pot  ami  a 
movable  ci  rode.      This  pot  closes   the    upper  pari 

of  the  furnace,  from  which  it  is  insulated,  and  through 
side  of  it  passes  an  inclined  feed,  «hi.  !i  is  provide  I  with  a 
1 1  which  i-  open  io  the  furnace  Hue,  sd  that  the  hoi 
gases  surround  the  tub-  and  also  the  receptacle  into  which 
the  mixture  of  coke  and  lime  is  fed.  This  tube  may  be 
provided  with  a  rotating  worm  to  teed  the  mixture  into  the 
arc,  or  the  worm  may  be  dispensed  with  and  the  tube  itself 
be  rotated.  The  pot  is  provided  with  a  lid,  which  is 
insulated  from  the  carbon  electrode  passing  through  it,  and 
from  it  a  Hue  carries  off  the  ;:!>•>  to  a  chamber  where  they 
may  be  treated,  which  chamber  is  also  connected  hy  a  flue 
with  the  feed  receptacle.  The  outlet  pipe  discharges  the 
molten  calcium  carbide  on  to  two  grids  placed  over  each 
other  transversely,  these  by  their  motion  producing  granules 
of  any  desired  size, — Q,  H.  R. 

Incandescent  Gas    lighting,   Impts.   in.     [Usi    of  Rotary 
Murs   for    Gas  uml   Air.        I..   Denayrouze,    Neuilly. 
;    Pat.  74(53.  April  8,  1896. 

EASING  to  his  Eng.  Pat.  4494  of  1895  (this  Journal. 
1897,130V  the  patentee  considers  that  the  mixture  of  gas 
and  air  should  arrive  at  the  point  where  it  burns  under 
these  conditions  :  physically,  there  should  be  complete 
interpenetration  of  the  two  fluids;  chemically,  the  propor- 
tion should  be  I  or  .">  parts  of  air  to  1  part  of  gas  ;  ••  the 
mechanical  condition  is  determined  by  a. pressure  scarcely 
sensible  (about  2  mm.)  and  an  average  speed  of  issue  from 
the  gauze  at  the  top  of  the  burner  of  about  4  metres  per 
second."     The  patentee  claims— 

1.  In  the  production  of  incandescent  gas  light  bv  Wels- 
bach  and  like  mantles,  employing  the  gas  and  air  in  their 
ordinary  conditions,  or,  after  having  modified  these  condi- 
tions, utilising,  if  necessary,  the  gas  pressure  as  the  power  for 
effecting  intimate  interpenetration  of  the  molecules  of  the 
gas  and  air. 

2.  Effecting  the  intimate  interpenetration  of  the  gas  and 
air  by  rotary  mixers,  or  by  passing  the  fluids  through 
gauzes  or  successive  diffusion  chambers,  or  through  crossing 
passages,  or  between  blades  or  baffles  which  cause  the  fluids 
to  become  broken  up.  subdivided,  and  intermingled,  while  the 
filaniental  streams  of  air  and  gas  may  be  still  further  broken 
up  or  triturated  by  rotary  movements  produced  by  the 
simplest  mechanism,  including  chimney  draught. 

3.  The  application  to  incandescent  gas  lighting  of  the 
principles  above  set  forth,  employing,  instead  of  ordinary 

combustible  vapours  of  more  or  less  volatile  oils, 
spirits,  and  ether  liquids,  or  acetylene  or  other  combustible 
gases.— H.  1!. 

Incandescent    Gas   lights,    Impts.   relating   to.      De   R. 

Hollins.  New  York.     Eng.  Pat  27,2(',9,  Dec.  1.  1896. 
Tins   invention  relates  to  a  composition  for  incandescent 
devices  made  of  a  mineral  substance  without  a  cotton  fabric 
or  the  like.     The  incandescent  material  consists  of  magnesia   j 


(to  give  incandescence),  powdered  po 

(to    impart    durability  ).  lime  and   sulphate,!    chromium 

cause  diffua the  Hghl   .  sulph  iti    of  1  ai  ium  ■■<  min 

t,,  (rive  the  device  "a  good  weight   in   proportion  to 
size  ").  thoria  and  lirconia  1 t"  help   to  diffuse  the  lighl 
give  an  agreeable  white  or  yellowish  light).    These  ma', 
rials  toe  mixed  together  as  a  dry  powder,  then  rubbed  into 

■■!■ '  lander,  ~uch  as  BUgar    Solution,   and    shaped  into 

incandescent  devices,  which  ate  dried  and  baked  in  sue 
ovens  in  the  usual  manner.     The  composition  is  claimed. 

—II.  B. 

Incandescent  Lights,  Impts.  in  uml  relating  to.     A.  Ram- 
moser  and   A.    von    Hake,  Berlin.      Eng.  Pat.  29,613, 

Dec.  23.  1S96. 
To  produce  thread  material  for  incandescent  lights  adapted 
to  resi..t  shock,  fails.  Sas.,  a  thin  wire,  composed  of  one  or 

oi    the    platinum    m.tal-    is   ,, vet-nun    with     cotton  OT 

other  suitable  fibre,  and  the  materia]  so  produced  is  plaited 
or  woven  milt  a  corresponding  number  of  cotton  or  other 

threads  and  made  up  int..  suitable  -hap,-.  The  hotly  !- 
then  impregnated  with  any  of  the  known  lighting  fluids;  or 
the  thread  may  be  impregnated  before  -pinning  it  on  the 
wire. —  II.  II. 

Carburetted  Water-Gas,  Impts.  in  Apparatus  I'm-  tin 
Production  of.  W .  VVheatley,  Liverpool,  and  (J.  I. 
Leigh.  Eng.  Pat.  4980,  March  5,  1896 
Tin-  invention  relates  to  improvement-  on  Fouraess'  Eng 
Pat.  15,469  of  1891  (this  Journal,  1892,  149;.  Two 
generators  are  used  alternately,  the  one  being  under  blast 
for  raising  the  fuel  to  incandescence  ami  meanwhile  heating 
up  the  carburetting  and  fixing  retort-,  while  the  incandescent 
fuel  in  the  other  generator  is  decomposing  steam  and 
producing  water-gas,  which  is  enriched  with  oil  in  the  hot 
carburetting  and  fixing  retorts.  The  improvements  com- 
prise t  I  )  the  construction  of  a  generator  having  an  oblong 
well  forming  the  ash  pit,  and  containing  the  fire  grate 
running  across  the  base,  and  having  the  interior  sides  of 
the  vail  converging  towards  the  grate,  and  provided  with 
air  and  -team  blast-pipes;  (2)  the  construction  of  a  fixer 
for  the  mixed  water-gas  and  oil  vapours,  consisting  of  a 
closed  vertical  casing  fitted  with  an  internal  central  conduit 
which  communicates  with  the  casing  at  one  end,  having 
chequer-work  between  the  conduit  and  the  casing  wall, 
with  inlet  and  outlet  so  arranged  that  the  gases,  on  entering! 
traverse  the  length  of  the  conduit  inside  and  then  through- 
out the  length  of  the  casing  and  chequer- work  outside  the 
conduit. — H.  B. 

'  -  Gas,  Impts.  [Revaluing  Hearth]  in  Furnaces 
or  Apparatus  suitable  fir  the  Manufacture  of.  A.  Kit 
son,  Philadelphia.  Eng.  Pat.  5291,  March  9,  1896. 
This  patent  descrihes  improvements  on  the  patentee's 
Eng.  Pat.  19,521  of  1893  (.this  Journal,  1894,243).  The 
rotating  hearth  is  made  iiDg-shaped,  and  the  opening  in 
the  centre  of  the  ring  is  occupied  by  a  stationary  plate, 
which  is  provided  with  a  number  of  radially-projecting 
wings.  The  ring-shaped  portion  of  the  hearth  is  inclined 
to  the  horizon,  and  its  surface  is  diversified  by  elevations 
and  depressions.  The  walls  of  the  combustion  chamber 
extend  downwards  below  the  hearth,  encircling  and  closely 
fitting  it,  the  opposing  surfaces  thus  formed  being  suffi- 
ciently near  to  grind  the  ashe-  -ifting  between  them.  The 
grinding  action  is  accelerated  by  cutting  helical  grooves  in 
the  opposing  surfaces.  The  rotating  hearth  is  'supported 
on  a  hollow  shaft  resting  and  rotating  about  a  vertical  axis 
upon  ball  bearings,  and  within  this  shaft  is  a  pipe,  depend- 
ing from  the  central  stationary  plate,  up  which,  by  suitable 
means,  a  blast  of  air  is  driven  into  the  fuel.  The  hearth  is 
rotated  by  means  of  a  worm  wheel  attached  to  the  hollow 
vertical  shaft  and  engaging  a  worm.  These  improve- 
ments cause  the  body  of  fuel  to  grind  continuously  upon 
itself  to  a.  much  greater  degree  than  was  attainable  under 
the  above-mentioned  patent. — H.  B. 

Coke- Ovens,  Impts.  in.     G.  Hilgenstock,  Dahlhausen, 

Germany.     Eng.  Pat.  6857,  March  28,  1S96. 

The  supply  of  gas  for  heating  the  ovens  is  admitted  to  the 

flues  from  conduits  situated  below  the  furnace  and  contained 
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in  passages  in  the  basement  large  enough  to  admit  the 
attendants  for  the  purpose  of  regulating  the  supply  to  any 
part,  or  for  cleansing,  &C.  It  is  claimed  that  by  this  means 
uniformity  of  coking  is  attained,  local  overheating,  and  the 
resultant  damage  to  the  brickwork,  and  decomposition  of 
the  coke  gases  being  prevented. — C.  S. 

Coke  Furnaces,  Impts  in.  F.  J.  Collin,  Dortmund, 
Germany.  Bag.  Pat  25,887,  Nov.  17,  1896. 
To  ensure  direct  firing,  without  local  overheating,  in  the 
middle  of  the  furnace,  longitudinal  and  transverse  flues  are 
arranged  in  the  walls,  and  gas  is  supplied  to  the  centre  of 
the  furnace  through  small  pipes  between  these  flues,  in 
which  the  combustion  is  effected,  the  necessary  air  being 
delivered  through  separate  pipes  opening  near  the  gas- 
pipe  jets.  By  stopping  the  gas  supply  and  admitting  air, 
the  soot  deposited  in  the  gas  pipes  can  be  quicklv  removed. 

"  — C.  S. 

Petroleum  Regenerative  Lamps,  Impts.  in.  [Preliminary 
Gasification  of  Oil  Inj  an  Under  Burner.']  F.  Ludwigs, 
Berlin.     Eng.  Pat.  5843,  March  16,  1896. 

In  this  (inverted)  lamp,  the  preliminary  gasification  of  the 
oil  is  effected  by  an  under  burner  with  asbestos  wick,  fed 
bv  petroleum  from  the  oil  reservoir  and  heating  a  metal 
plate  supporting  the  annular  gasifier,  the  supply  being  then 
iliverted  to  the  latter  by  adjusting  a  two-way  tap  in  the 
supply  pipe,  whereupon  the  oil  is  vaporised  and  the  gas 
descends  through  an  annular  cylinder  to  the  orifices  of  the 
main  burner,  where  it  is  consumed,  the  heat  thenceforward 
sufficing  to  renew-  the  supply  of  gas.  By  a  suitable  method 
of  admitting  air,  the  flame  is  caused  to  diverge  outwards  in 
the  form  of  an  arch. — C.S. 

Petroleum  Residues  for  Uniting  Purposes  [Gasification 
by  Aid  of'  Hot  Air\,  Impts.  in  Means  fur  Burning. 
F.  Grube,"  Hamburg.     Eng.  Pat.  16,574,  July  27,  1896. 

To  gasify  petroleum  residuum  for  fuel  on  ship-board,  where 
atomising  is  inconvenient,  the  inventor  proposes  to  induce 
a  current  of  heated  air  through  the  oil  reservoir  by  means 
of  an  air  pump,  which  also  compresses  the  resulting  gases 
and  delivers  them,  by  way  of  a  reducing  valve,  to  a  burner 
inserted  in  the  fire-box  of  the  boiler.  The  air  necessary 
for  combustion  is  supplied  inside  the  flame,  through  a  bell- 
mouthed  central  pipe  projecting  beyond  the  nozzle  of  the 
burner  and  adjustable  for  the  purpose  of  altering  the  size 
of  the  flame  as  desired ;  suitably  arranged  clack-valves 
admitting  air  to  the  outside  of  the  flame.  The  flame 
impinges  against  a  fire-bridge,  the  desired  position  being 
attained  by  fitting  the  burner  at  a  suitable  height  and 
making  it  horizontally  adjustable. — ('.  S. 

Gas  from  Liquid  Combustible  Materials  ["  Petroleum, 
Spirit,  or  the  like"],  Method  and  Apparatus  for 
Producing.  G.  Tresenreuter,  Berlin.  F.ug.  Pat.  26,516, 
Nov.  23,  1896. 

This  patent  describes  an  apparatus  suitable  for  producing 
from  petroleum,  &c,  a  flame  adapted  for  illuminating 
purposes,  particularly  incandescence  lighting.  In  the 
diagram,  a  contains  the  combustible  liquid,  and  b  contains 
atmospheric  air,  the  two  vessels  being  connected  by  tin- 
pipes  c.  Vessel  h  is  air-tight,  and  is  traversed  centrally  by 
the  passage  d,  within  which  is  a  chimney,  e,  surmounting 
the  heating  lamp,  g,  which  is  an  ordinary  petroleum  lamp. 
From  a  rise  the  pipes  h,  which  pass  over  the  heating  flame 
into  the  chimney,  and  open  into  the  vaporising  chamber  ;', 
from  which  the  gas  passes  to  a  burner  provided  with  the 
usual  air  inlets,  s,  and  resting,  in,  say,  the  manner  shown, 
upon  the  vessel  b.  The  apertures, q, in  the  chimney  permit 
the  escape  of  the  gases  of  combustion  of  the  flame  g. 
Between  the  chimney  and  the  wall  of  the  vertical  passage, 
d,  there  is  inserted  a  metal  ring  v,  which  conducts  the  heat 
from  the  chimney  to  the  air-vessel.  In  the  tubes  h  there  is 
an  insertion  of  absorbent  material,  such  as  asbestos,  for 
eonductinsr  the  liquid  upwards  in  a  cool  state,  so  that 
vaporisation  does  not  begin  until  the  liquid  reaches  the 
chimney,  e. 


On  lighting  the  heating  flame,  the  air  in  6  expands  and 
raises  the  combustible  liquid  in  the  tubes  h  to  the 
vaporising    chamber.     The    advantage    claimed    for    the 


apparatus  is  that  only  cool  air  comes  into  contact  with  the 
petroleum,  &c.,  which  can  thus  never  become  hot.  At  t  is 
an  outlet  for  reducing  the  pressure  within  6  on  extinguishing 
the  lamp. — H.  B. 

Mineral  Oils,  Impts.  relating  to  the  Burning  of. 
M.  L.  Boss,  London.     Eng.  Pat.  26,962,  Nov.  27,  1896. 

Thk  lamp  forming  the  subject  of  this  invention  is  intended 
for  vaporising  the  oil  to  he  burned.  To  this  end,  heat  is 
applied  to  a  convoluted  metal  tube  above  the  lamp,  and,  by 
conduction  via  a  central  tube  dipping  into  the  receiver, 
expands  tin-  air  in  the  latter  and  causes  the  oil  to  rise 
through  the  said  tube  (packed  with  asbestos)  into  the  coil, 
where  it  is  vaporised,  and,  issuing  through  one  or  more 
pinholes  in  the  coil,  burns,  air  being  admitted  into  the  coil 
by  other  pinholes  situated  below.  For  heating  purposes,  a 
metallic  plate  pierced  by  a  central  aperture  is  supported 
over  the  flame  by  lugs,  or  replaced  by  an  incandescent 
mantle  for  lighting  purposes. — C.  S. 

IIL-DESTRUCTIVE  DISTILLATION, 
TAR  PRODUCTS,  Etc. 

Mineral  Oils  of  High  Boiling  Point,  Effect  of  Expansion 
on  Flashing-Point  Determinations.  D.  Holde.  Cheni. 
Bev.  Fett-  u.  Harz-Iud.  4,  [-1],  51. 
The  author  had  already  shown  (this  Journal,  1895,  284)  that 
even  in  the  case  of  petroleum  oils  boiling  as  high  as  2803  C., 
the  expansion  of  the  oil  is  without  any  appreciable  influence 
on  flashing-point  determinations  in  the  Abel  and  Pensky 
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test  viips  and  he  now  record*  the  results  of  a  Further  Beriea 
■  ■I  experiments,  showing  thai  w ith  oils  Bashing  between  1 75 
and  -ti  C.j  ■  variation  of  eren  us  orach  as  IS  e.c.  below 
the  norma]  filling  of  the  instrument  does  not  alter  the 
Bashing  point  bj  nwre  than  l  to  1*5  C,  concluding 
therefrom  thai  the  influence  of  expansion  may  be  neglected. 

— C.  S. 

l>ht>*  i/tiniilts)  Thiocyanates  in  Gas  Liquors,  <  Vmw  rsion 
of,  iniii  Alkali  Ferrotyanides.  A  Dubosc.  .1.  del'Eclnir. 
-in  Gas,  45,  [i 

St  i-  iiiul,  r  VII.,  page  328. 

Petroleum    Oils,    av..    Testing;    Recent    Experience    in. 

IIoUlo.     Mitt.  k.  t.  Versuchsanst.  /u  Berlin,  14,     4],  829. 

See  under  XXIII.,  page  303. 

Paraffin    in    High    Boiling    Distillates  from   Petroleum, 

Determination  of'.     Iloldo.    Mitt.  k.  t.  Versuchsanst.  su 
Merlin,  14,  [4],  211. 

See  under  Will.,  page  362. 

Mineral  Oils.  Dissociation  of  Petroleum  Acid  Salts  and 
the  Estimation  of  Fret  Acids  in.  1!.  Zaloziecki.  (hem. 
Bev.  Fctt-  ii.  Harz-Ind.  4,  [2]  and  [31.  --'.I— 27  and  86— 

See  under  XXIII.,  page  362. 

American  Petroleum,  Some  Hydrocarbons  from.  I.  Normal 
and  Iso-Pentane.  s.  Young  and  G.  L.  Thomas.  I'roc. 
Chem.  Soc.  1837,  [176].  58— 60. 

Thk  two  pentanes  were  separated  by  fractional  distillation 
from  the  "pentane"  supplied  by  Merck,  oi  Darmstadt. 
This  substance,  which  i~  obtained  by  the  distillation  of 
\mcrican  petroleum,  is  a  complex  mixture  of  but: 
pentanes,  and  hexanes,  with  some  benzene  and  a  little 
hexanaphthene.  A  combination  of  a  dephleguiator  with  a 
constant  ^or  rather  "regulated")  temperature  still-head 
was  employed  ;  the  apparatus  is  fully  described  in  the 
paper. 

S  me  of  the  constants  of  isopentane  were  determined  so 
as  to  compare  them  with  those  of  the  two  specimens  prepared 
synthetically  ;  the  agreement  was  found  to  be  very  satis- 
factory. The  boiling  points  under  normal  pressure  are  : 
isopentane.  27-yj3;  normal  pentane,  36-:i  .  The  specific 
gravities  at  0  are:  isopentane,  0'63930;  normal  pentane. 
0-64539. 

Vapour    Pressures,  Specific    Volumes,  ami  Critical 
Normal   Pentanes    with  a  Note   on    the 

Critical    Point.    S.    Young.     Proc.    Chem.   Soc.    1897, 
[176],  58—00. 

Tin:  critical  temperature  of  normal  pentane  is  197*  ■  2  C,  the 
critical  pressure  is  25, loo  mm.,  and  the  critical  volume  of  a 
grru.  4*303  c.c.  The  vapour  pressures  and  specific  volumes 
were  determined  from  low  temperatures  to  the  critical 
point,  and  the  observations  were  taken  as  near  to  the  critical 
point  as  possible  (197 "15), in  orde:  to  obtain  more  complete 
experimental  evidence  regarding  the  condition  of  a  substance 
at  and  very  near  that  point. 

The  ratios  of  the  absolute  temperatures  (boiling  point*) 
and  volumes  to  the  critical  constants,  also  the  ratio  of  the 
actual  to  the  theoretical  density  at  the  critical  point  (3*765  |, 
lead  to  the  conclusion  that,  at  the  critical  temperature  and 
in  the  liquid  state,  the  molecules  are  simple,  like  those  of 
the  gas. 

PATENTS. 
Ammcnia,  An   Improved  Method   or   Process  of   Treating 
Substances  containing  Nitrogen  for  the  Manufacture  or'. 
H.  H.  Lake,  London.     From  C.  Pieper,  Berlin.  Germany. 
Fug.  Pat.  28,199,  Dec.  9,  1896. 

See  under  VII.,  page  329. 


Artificial  Asphalt,  Impts.  in  tht    I'  a)    Hanufa 

of.      \.  llanncmatin  and  G.  lioi-lv,  both  of  Berlin. 
I'.o    8597,  Feb.  17,  I  - 

The  inventors  claim  "the  manufacture  of  artificial  asphalt 
produced    1>_\    treating  pitch,  or   the   remains   of   resin   or 

petroleum    distillation,    ti r ~ t    with     sulphur   and  then    with 
chloride  of  lime,  or  first  with  chloride  of  lime  and  then  with 
sulphur,  the  product  being  ground  and  mixed  with  a 
phous    lime,    slag    or   other   Stone-    or  saw-dust,  and   again 
heated  to  boiling    point."     Such  a   material   is  stated    t 
"  superior  to  natural  asphalt." — V.  C. 


iV-COLOURING  MATTERS  AND  DYES. 

Colouring    Multn-s    \Vegetable~\    from    Annum.       M.    i  i. 

ti  t.  K.  ■ .  de  Chim.  Ind.  8,  [86],  45—48. 
Tin  author  describes  two  natural  dyestnfle  "Inch  be  has 
received  from  Armani.  The  first  of  these  is  derived  from 
the  iii-naii  or  cu-nar,  a  potato-like  tuber,  weighing  from 
alio — 1,000  grin-.  It  is  much  used  in  the  plains  of  Tonkin 
and  the  provinces  of  Vinh  and  Hatinli.  The  flesh  of  the 
tuber  is  somewhat  woody,  and  resembles  a  dried  beetroot. 
I'he  rii-iiu,,  is  only  used  in  its  fresh  state.  The  tubers  are 
preserved  by  burying  them  in  moist  earth,  so  that  they 
shall  not  lose  their  natural  moisture,  since  by  drying  they 
lose  much  of  their  tinctorial  powers.  For  dyeing  purposes, 
the  natives  cut  the  cu-nao  into  thiu  slices,  which  are  put 
into  a  mortar  with  six  times  their  weight  of  water.  The 
liquor  is  decanted,  the  cloth  steeped  in  it  for  5 — 6  hours. 
and  it  is  then  spread  out  on  the  gras-.  face  upwards,  to  dry. 
The  -  1  to  the  light  and  air  is  darker  than  the  one 

turned  towards  the  ground. 

To  increase  the  lustre,  the  cloth  is  subsequently  steamed 
in  a  crude  fashion,  by  placing  the  material  on  a  wooden  grid 
above  a  vessel  of  boiling  water.  For  darker  shades,  these 
operations  are  repeated.  Sometimes  a  glutinous  substance, 
phen-den,  imported  from  China,  is  added  to  the  dye-bath. 

An  aqueous  extract  of  cu-nao  gives  the  following  re- 
actions : — 

Gelatin. — Lit  tic  action. 

Alum   and   Aluminium  Acetate. — Gelatinous  light  brown 

state. 

Iron  Salts. — Greenish-black  precipitate. 
Ir.m  Sulphate. — Brown  precipitate. 

Potassium  Bichromate — Dark  yellowish-brown  precipi- 
tate, slight  in  the  cold,  but  abundant  on  heating. 

Lead  Acetate. — Voluminous  light  brown  precipitate. 

Tin  Salts. —  Drab  precipitate. 

Dilute  Acids.  —  Dirty  yellow  precipitate. 

Alkalis. — Colour  much  darker. 

Mercury  Bichloride. — Voluminous  dirty  white  precipitate. 

Potassium  I'crrocyunide. — Little  action. 

Potassium  Ferricyanide. — Yellowish  -  brown  precipitate  ; 
liquor  the  same  colour. 

Bleaching  Powder. —  Dark  brown  precipitate,  which 
quickly  turns  yellow. 

The  best  method  of  application  is  to  first  dye  the  cloth, 
with  or  without  the  addition  of  alum,  and  then  fix  the 
colour  with  a  bichromate.     Prints  should  be  steamed. 

The  other  product,  called  cay-da  or  cay-ia,  is  the  bark  of 
Brugniera  gymnorrhiza,*  and  resembles  in  appearance  th^ 
cinnamon  of  commerce.  The  colour  obtained  from  it  is 
a  reddish-brown  of  great  density,  which  has  a  certain  analogy 
with  catechu,  but  the  browns  are  much  fuller  and  more 
brilliant  than  can  be  obtained  from  the  latter.  This  product, 
the  author  savs,  is  more  interesting  than  the  former,  and 
might  find  a  useful  place  among  our  colouring  matters. 

The  following  are  some  of  its  principal  reactions : — 

Gelatin. — Voluminous  brown  precipitate. 

Alum.— Light  brown  precipitate. 

Aluminium  Acetate.— As  with  alum,  but  a  more  abundant 
precipitate. 

Ferrous  Acetate. — Dark  greenish-grev  precipitate. 

Fcitous  Sulphate. — Purplish-black  precipitate. 

Ferric  Sulphate. — Deep  black  precipitate. 

*  This  is  one  of  the  so-called  Mangrove  barks,  find  is  already 
employed  in  the  form  of  extract  by  Europein  dyers. 
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Copper  Sulphate. — Blackish-brown  precipitate. 

Potassium  Bichromate. — Dark  reddish-brown  precipitate, 
slowly  thrown  down  in  the  cold,  but  quickly  when  hot. 

Bleaching  Powder.— Dark  brown  precipitate,  turning 
yellow  on  heating. — 1.  S. 

Stable  Diazo  Compounds.     C.  Gassmann.     Farber  Zeit.  8> 

"  -68. 
The  Farbwerke  vormals  Meister,  Lucius,  and  Bruiting,  in  a 
recent  patent  (F.n;;.  Pat  lf>4.">  of  1896  ;  this  Journal.  1897, 
US),  claim  the  manufacture  of  stable  zinc  chloride  double 
salts  of  certain  diazo  bodies.  The  author  states  that  these 
double  salts  have  been  described  by  Feer  in  1891  (Bull. 
Soc.  Ind.  Mulhouse,  1891,  221:  this"  Journal.  1891,  695), 
and  that  similar  salts  were  brought  into  the  market  in  1894 
by  Messrs.  Wacker  andSchmitt,  of  Mulhouse,  but  have  now 
been  withdrawn,  being  found  insufficiently  stable  for  long 
preservation.  In  the  author's  opinion,  it  is  better  to  add  the 
metallic  salt,  zinc  chloride  or  stannic  chloride,  to  the 
previously  prepared  printing  colour,  and  for  this  purpose 
other  substances  besides  these  two  salts  give  increased 
stability  to  the  diazo  compound,  viz.,  sodium  picrate,  and 
the  sodium  salts  of  dinitro-o-  ami  j8-naphthol.     li.  B.  B. 


Tartrazine,  Constitution  of.    11.  Anschiitz.    Annalen,  294, 
219—243. 

The  tartrazines  are  dyestufTs  obtained  by  the  action  of 
phenyl-,  tolyl-,  xylyl-,  or  naphthylhvdrazine  sulphonic  acid 
on  dihvdroxytartaric  acid,  and  have  hitherto  been  supposed 
to  have  an  analogous  formula  to  the  osazone  (diphenylizine- 
dibvdroxytartaric  acid)  produced  from  dihydroxy tartaric 
acid  and  phenylhydrazine,  viz.  :  — 

H(  u  -C=X..HC6H^4-Im>  Na 

! 

IK  )jC— C=NsHC6H4[4]S03Na 

Knorr  (Bcr.  21,  1204),  however,  showed  that  diphenyl- 
izinedibydroxv  tartaric  acid,  even  on  crystallisation  from 
glacial  acetic  acid,  is  very  easily  converted  into  an  inner 
anhydride,  forming  a  pyrazoloue  ring — 

: C— C=N.,HC6U5 

5    i 

BOjC— C=N— N— C6H5 


Magenta  and  Malachite  Green,  Reduction  of  Colouring 
Matters  of  the  Type  of.  M.  Prud'homme.  Bull.  Soc. 
Chim.  1897,17,  [6],  376—378. 

Hot  solutions  of  colouring  matters  of  the  type  of  Magenta 
and  Malachite  Green,  treated  with  zinc  dust  in  the  presence  of 
an  acid,  are  completely  reduced,  and  do  not  regain  their 
colour  on  exposure  to  air.  If  the  reduction  be  effected 
rapidly  and  in  the  cold,  after  filtering,  the  solution  at  once 
begins  to  regain  its  colour  ;  boiling  for  some  minutes,  or  long 
standing  in  the  air,  gives  a  solution  of  which  the  colour 
intensity  is  about  half  that  of  the  original  solution.  The 
nascent  hydrogen  has  reduced  a  portion  of  the  colouring 
matter  to  the  leuco  base,  but  in  another  portion  two  hydro- 
gen atoms  have  probably  united  to  each  of  the  XH»  groups, 
giving  colourless  compounds  analogous  to  those  produced  by 
the  action  of  mineral  acids.  In  the  case  of  Parafuch-ine, 
this  substance  would  have  the  formula  C1C  (C6H4.XH4)3. 
Boiling  at  once  decomposes  this  compound,  but  by  standing 
in  the  air  the  hydrogen  of  the  SH4  groups  can  reduce 
another  portion  of  the  colouring  matter  to  the  leuco  base, 
thus  explaining  the  observation  that  boiling  effects  a  greater 
return  of  colour  than  long  standing.  An  increase  in  colour 
on  boiling  with  lead  dioxide  (the  solution  becoming  par- 
tially restored  to  its  original  colour  on  standing)  demon- 
strates the  presence  of  the  leuco  base. 

The  basic  colours  not  derived  from  triphenylmethane — 
such  as  the  Safranines,  Methylene  Blue,  Rhodamines, — after 
reduction  by  zinc  dust  in  the  cold,  regain  their  original 
colour.— A.  C.  \V. 

Patent  Blue,  Constitution  of.     E.  and  H.  Erdmann. 
Ann.  1897,  294,  376—392. 

The  authors  some  time  ago  discovered  a  method  for  manu- 
facturing Patent  Blue  (Ger.  Pat.  64,736),  which  proves  the 
position  in  the  molecule  of  the  latter  of  one  of  the  sulphonic 
acid  groups. 

The  Patent  Blue  of  commerce  is  the  magnesium  salt, 
which,  when  purified  by  crystallisation  from  water  and  dried 
at  110  ,  has  a  composition  corresponding  with  the 
formula — 

OH 

Mg    S03.CBH,-C'/ 


which  the  author  (A.)  terms  l-phenyl-3-carboxy-4-phenyl- 
hydrazonopyrazolone.  This  is  the  parent  substance  of 
tartrazine,  the  condensation  to  the  pyrazolone  ring  taking 
place  mach  more  readily  owing  to  the  presence  of  the 
sulphonic  acid  groups.  The  alternative  method  for  the 
preparation  of  tartrazine  (Eng.  Pat.  5693  of  1893;  this 
Journal,  1894,  382)  has  also  been  investigated,  and  the 
following  conclusions  are  arrived  at.  The  dyestuffs  obtained 
from  aromatic  hydrazine  sulphonic  acids  and  dihydroxy- 
tartaric  acid  are  hydrazonopyrazolones,  and  not  hydrazones 
orosazones.  The  chromogen  of  tartrazine  isphenyl-phenyl- 
hydrazonopyrazolone,  which  bears  the  same  relation  to 
tartrazine  that  azobenzene  does  to  amido-azobenzene  sodium 
disulphonate. 

Chromogen.  Dyestnff. 

X-C6H6  N-C6H3(HH2)S03Na 

N-C6H5  N-C6H4— SOj-Xa 

HC-  X  HOjC— C=N 

I  '        I 

C='=:S-NHC6H5  C  =  =N— NHC,H,S03Na 

L    I  I 

OC— X— I  ,11  <»  —  X— C6H4S03Xa 

The  pyrazolone  already  contains  the  auxochromic  car- 
boxyl  gTonp.  Tartrazine  owes  it'  colour  primarily  to  the 
fact  that  it  is  derived  from  the  osazone  of  an  o-diketone. 
This  colour  is  considerably  increased  by  the  formation  of 
the  pyrazolone  ring. — T.  A.  L. 


I   I 

so3- 


6n4->iv.;n5;s     -i 

6H4=X(C\H5)J„ 


3H,0. 


It  is  not  affected  by  boiling  with  barium  hydrate  solution, 
being  deposited  unchanged  on  precipitating  the  barium 
with  carbon  dioxide,  filtering  and  evaporating. 

When  heated  with  sodium  hydroxide  solution,  it  is  readily 
decomposed  into  a  colouring  matter  of  the  rosolic  acid 
group,  diethylamine  being  evolved,  and  ihe  colour  of  the 
solution  changing  first  to  violet  and  then  to  red.  (This 
Journal,  1897,  39.) 

m-Hydroxy-tetra-ethyl-p-diamidutripheni/learbinol, 
Hii.C  ;  [C6H4OH]  [CeHjX^HjX,];,  is' produced  when 
Patent  Blue  is  heated  with  concentrated  hydrochloric  acid 
under  an  inverted  condenser,  -being  precipitated  on  adding 
an  alkali  to  the  solution.  It  forms,  when  dry,  a  dark  green 
powder,  which  dissolves  in  alcohol  and  in  very  dilute  hydro- 
chloric acid  with  a  green  colour,  changing  to  yellow  on  the 
addition  of  concentrated  hydrochloric  acid.  It  is  not 
decomposed  by  heating  with  caustic  soda  solution. 

m-Hydroxy- Brilliant  Green  p-sulphonic  acid  audits  leuco 
compound,  prepared  from  «i-hydrox}benzaldehyde-/)-suI- 
phonic  acid,  are  acids  of  so  feeble  a  character  that  they  may 
be  extracted  from  aqueous  alkaline  solutions  by  means  of 
chloroform.  The  authors  were  led  by  this  circumstance 
previously  to  regard  the  compounds  in  question  (and  Patent 
Blue)  as  sultonic  anhydrides  formed  by  elimination  of  the 
elements  of  water  from  the  m-hydroxyl  and  p-sulphonie 
acid  groups.  They  now  find  that  this  view  is  incorrect,  as 
the  analytical  results  do  not  accord  with  it,  and  the  acids 
do  not  become  dehydrated  either  when  heated  alone  or 
with  condensing  agents. 

Si/nthesis  of  Patent  Blue  from  m  -  nitrobenzaldehyde. — 
m-Xitrobenzaldehyde  condenses  with  diethylaniline,  giving 
m-nitro-leuco-Brilliant  Green,  a  compound  cry^tallisingfrom 
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alcohol  in  \ell..w  needles   tin.  pt.  6°)  with   a  ye] 

green  fluorescence.  When  reduced,  it 'gives  an  atnido 
compound,  which  is  converted  into  Paten)  Blue  by  diazotia 
im;,  boiling,  treating  the  produol  with  fuming  Bulphurio 
...  id  nt  the  ordinary  temperature,  and  Anally  oxidising  and 
neutralising. 

Synthesis  of  Patent  Blue  from  p-chlorbenzaldehyde. — 
This  ehloro-oompound  gives,  on  nitration,  p-chlor-m-nitro- 
benzaldehyde  (m,  pt.  68  ), which,  when  boiled  with  sodium 
sulphite,  form-  sodium-iH-nitrobenraldehyde-j)  -  sulphonate. 
From  the  latter,  the  corresponding  w-hydroxv  compound  is 
prepared  by  reducing  and  diaiotising,  and  tliis,  when 
condensed  with  diethylanUine,  yields  m-lndr  >xy-leuco- 
BriUiant  Green  p-sulphonic  acid,  from  which  Patent  Blue 
is  easily  obtained  by  sulpbonating  and  oxidising L.  11. 

Mai/rntu  and  Magenta  S,  Distinction  between,  by  SchiJPs 
Reaction.  P.  Cazeneuve.  Bull.  Soc.  ('him.  1897,  17 
196—199. 

See  under  XXIII.,  page  361. 


PATENTS. 

Colouring  Ma  '     '  an   Violets,  Blues'},  fmpts.  in  the 

Manufacture  of.  II  II.  Lake,  London,  From  The 
Farbwerk  Miihlheim,  Miihlheim-on-the-Maine,  Germany. 
Bng.  Pat.  5857,  March  16,  1896. 

Tins  is  an  extension  of  Eng.  Pat.  10,669  of  1895  (this 
Journal,  1896,  445),  which  referred  to  the  production  of 
red  to  violet  disazo   dyestuffs  from   ethyl   amidonaphthol 

sulphonic  aeid.  1  .3.3'  .C,  ,11.,. <  HI .  MIC  .11 ,. SQ3H,  bj  com- 
bining it  with  diazo  compounds  of  the  general  formula 
R.N  :  N.lt[.N  :  N— ,  "here  K  is  the  radicle  of  an  amine 
generally  incapable  of  giving  direct  azo  cotton  dyes,  and  It, 
is  au  amine  radicle  which,  when  combined  with  diazo  com- 
pounds, can  be  further  diazotised.  It  has  now  been 
discovered  that  the  ethyl  amidonaphthol  snlphonie  acid  can 
be  replaced  by  one  of  the  three  following  acids  :  2. 4'.  2'- 
amidonaphthol  sulphonic  acid,  2. 4'. 2'.  i  -  amidonaphthol 
disulphonie  aeid,  or  2.4  .  2-pl,enylamidonaphthol  sulphonic 
acid.  The  last-mentioned  is  prepared  by  heating  2.4.2'- 
naphthylamine  disulphonie  acid  (Ens.  Pat.  2614  of  1^0:; : 
this  Journal,  18U4,  144)  with  1  part  of  aniline  and  O'C  part 
by  weight  of  aniline  salt  for  six  hours  to  the  boil,  making 
alkaline  with  sodium  carbonate,  removing  the  aniline  by 
means  of  steam,  evaporating  the  solution  to  dryness,  and 
fusing  the  residue  with  1'5  part  of  caustic  potash  lye  of 
50  per  cent,  for  li  hours  to  210° — 22U  C.  On  acidifying. 
phenylamidonaphthol  sulphonic  acid  separates  from  the 
solution.  The  following  example  illustrates  the  method 
employed.  The  amido  -  azo  compound  from  diazotised 
j>-toluidine-in-sulphotiic  acid  (from  /<-nitrotoluene  sulphonic 
acid)  and  a-naphthylamine,  is  dissolved  in  sodium  carbonate 
solution,  mixed  with  the  molecular  proportion  of  sodium 
nitrite,  and  poured  into  cold  dilute  hydrochloric  acid. 
When  the  diazotisation  is  complete,  the  diazo-azo  com- 
pound is  stirred  into  a  solution  containing  a  molecular 
quantity  of  amidonaphthol  sulphonic  acid  kept  alkaline  with 
sodium  carbonate.  The  violet  dyestuff  produced  is  salted 
out  hot.— T.  A.  L. 

Anthracene  Compounds,  and  of  Dyestuffs  derived  there- 
from; The Manufactun  or  Production  of.  II.  E,  New- 
ton, London.  From  "  The  F'arbeufabriken  vormals  1'. 
Haver  and  Co.,"  Elherfeld,  Germany.  Eng.  Pat.  7538, 
April  9,  1896. 

Libbbkm ann  (Annalen,  212,  14),  by  acting  on  quinizarin 
with  hydriodio  aeid  and  phosphorus,  obtained  a  product 
which   he    termed    quinizarin    hydride.      This    substai 

rdiug  to  the  present  specification,  can  be  much  more 
readily  obtained  from  purpurin  by  oxidation  in  an  acid 
solution.  Lcuco  derivatives  of  quinizarin  are  formed,  which, 
ou  oxidation,  are  converted  into  quinizarin,  and  this  process 
can  be  applied  to  other  hydroxyanthraquinones.  Purpurin, 
when  treated  with  reducing  agents,  yields  two  different 
leuco-quinizarius.  designated  I,  and  II.  The  lattei 
identical  with  Liebermaun's  hydride,  and  differs  from  leuco- 
quinizarin L.  which   i-   very  easily  oxidised,  its   solution  in 


sulphuric  aoid  being  converted  even  al  the  ordinary  tem- 
pei  ature,  and  when  heated  to  7o° — W  C.  it  yields  quinizarin 
very  readily,  whilst  [I.  requires  a  temperature  of  about 
120  — 180°  C.  The  reduction  is  effected  by  suspending 
50  kilos,  of  finely-powdered  purpurin  in  100  kilos,  of  els 
acetic  acid,  heating  to  ~n      80   I  Lually  Btirriug  in 

25  l-ilos.  of  zinc  dust.  When  the  whole  of  the  purpurin  is 
dissolved,  the  solution  is  filtered,  and  the  leuco  compound  is 
precipitated  by  adding  water,  By  dissolving  purpurin  in 
20  times  its  weight  of  sulphuric  acid,  and  stirring  m  twice 
its  weight  of  cine  dust  at  —10°  to  —5  C  ,  and  pouring  the 
melt,  when  reduced,  into  water,  yellow  flakes,  consisting  of 
a  mixture  of  leuco- quinizarins  I.  audi!.,  separate  out.  In 
a  similar  manner,  Other  hydroxyanthraquinones,  containing 
hydroxy  groups  in  the  1.2.4  or  purpurin  position,  can  be 
converted  into  derivatives  containing  a  smaller  number  of 
hydroxy!  groups.  Thus,  f,,r  instance,  alizarin  hcxaeyanin 
yields  leuco-alizarin  pentacyanin,  which  is  readily  oxidised. 
Similarly,  leuco  derivatives  of  quinizarin  sulphonic  acid  can 
be  obtained  by  reducing  purpurin  -ulphonic  acid.  In  the 
case  of  Ali/.arin  Bordeaux,  however,  no  elimination  of  a 
hydroxyl  group  takes  place,  and  it  is  only  the  ketonic  groups 
of  the  autbraquinone  nucleus  which  are  reduced.  The 
specification  further  describes  the  preparation  of  dyestuffs 
by  condensing  the  leucohvlroxyauthraquinones  with 
primary  aromatic  amines  in  presence  of  a  condensing  agent, 
such  as  boric  acid,  glacial  acetic  aeid,  hydrochloric  acid, 
benzoic  acid,  or  the  like.  The  condensation  products  thus 
obtaiued  are  readily  converted  into  dyestuffs  by  oxidising 
agents.  Thus,  a  green  dyestuff,  identical  with  that  obtained 
by  fusing  quinizarin  with  p-toluidine  in  presence  of  boric 
acid  (Eng.  Pat.  23.927  of  1894  ;  this  Journal,  1895,  1041), 
is  obtained  by  heating  leucoquinizarin  II.  with  p-toluidine 
in  presence  of  boric  aeid  and  allowing  the  mixture  to 
oxidise,  or  preferably  by  employing  a  mixture  of  quini- 
zarin, leucoquinizarin  II.,  ;)-toluidine,  and  boric  acid.  The 
leuco  dyestuffs  obtained  can  also  be  sulphonated  by  means 
of  fuming  sulphuric  acid  (10—20  per  cent.  S03),  and  may 
be  used  as  such  for  dyeing  animal  fibres,  the  colour  being 
subsequently  developed  by  treatment  with  oxidising  agents, 
such  as  potassium  chromate  or  the  like.  They  may  also,  of 
course,  be  converted  directly  into  sulphonic  acids  of  the 
dyestuffs  themselves.     There  are  14  claims. — T.  A.  T». 


Poh/azo  Colouring  Matters  [Cotton  Browns  to  Blacks"}, 
The  Manufacture  or  Production  of.  W.  K.  Heys,  Man- 
chester. From  The  Chemische  Fabrik  vormals  Sandoz, 
Basel,  Switzerland.     Lug.  Pat.  15,294,  July  10,  1896. 

The  azo  dyestuff  produced  in  an  acid  solution  from 
diazotised  2.1'.3.3'-amidonaphtholdisulphouic  acid  and 
a-naphthylamine  is  combined  in  equimolecular  proportions 
with  a  tetrazotised  /)-diamine.  The  intermediate  product 
so  obtained  may  be  combined  directly  with  one  molecular 
proportion  of  a  phenol,  amine,  or  their  sulphonic  or 
carboxylic  acids,  giving  valuable  trisazo  colouring  matters 
which  dye  uumordanted  cotton  brown  to  deep  blue-black. 
In  place  of  combining  the  intermediate  product  directly,  it 
may  be  previously  diazotised,  and  the  tetrazo  compound 
thus  produced  combined  with  two  molecular  proportions, 
cither  the  same  or  different,  of  a  ui-diamine,  a  uaphthol, 
dihydroxynaphthalene,  or  amidonaphthol  sulphonic  or  car- 
boxylic acid.  The  octazo  dyestuffs  thus  produced  are 
generally  bluer  or  greener  in  shade  than  the  corresponding 
trisazo  dyestuffs,  and  dye  unmordanted  cotton  violet, 
greenish-blue,  and  blue-black.  The  following  example 
illustrates  one  of  the  methods  employed- — 34 •!  kilos,  of 
the  acid  sodium  salt  of  2. 1'  .3 . 3'-amidonaphthol  disulphonie 
acid  are  diazotised,  with  6' 9  kilos,  of  sodium  nitrite, 
suspended  in  500  litres  of  water,  and  combined  with 
14 '3  kilos,  of  a-naphthylamine  dissolved  in  12  kilos,  of 
hydrochloric  acid  (21D  B.)  and  300  litres  of  water.  The 
azo  dyestuff  separates  almost  completely,  and,  after  standing 
24  hours  is  dissolved  by  adding  8  kilos,  of  caustic  soda. 
24  kilos,  of  sodium  carbonate  are  then  added,  and  a  tetrazo- 
diphenyl  solution  is  run  in,  prepared  from  18 '4  kilos,  of 
benzidine.  The  intermediate  product  formed,  separates  as 
a  blackish-violet  precipitate,  to  which  is  added  a  solution 
containing  23 '9  kilos,  of  7-amidonaphthol   sulphonic  acid 
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and  4  kilos,  of  caustic  soda  iu  300  litres  of  water.  After 
about  24  hours  the  combination  is  complete,  aud  the  dye- 
stuff  is  separated  by  salting  out  the  boiling  solution.  The 
deep  violet-black  shades  on  unmordanted 
cotton  friun  a  bath  containing  salt  and  soda. — T.  A.  L. 

V  —  TEXTILES  :  COTTON.  WOOL.  SILK,  Etc. 

Silk,  the  Weighting  of ,  with  Metallic  Salts ;  The  Theory 
and  Practice  of.  H.  Silberuiauu.  Farber  Zeit.  8, 
34—36,  51 — 53,"  and  6S — 71. 

(See  also  pages  297—303.) 

Tin:  prineipal  substances  used  for  weightiug  silk  are  com- 
pounds of  the  heavy  metals :  bismuth,  tin,  tungsten,  barium, 
antimony,  and  lead. 

Weighting  with  Tin  Compounds. — Silk  possesses  a  great 
affinity* for  stannic  salts,  but  very  little  for  stannous  salts. 
The  most  useful  stannic  compounds  are  stannic  chloride  ami 
"pink-salt  "  (SuCI4.2XH4Cl). 

The  silk  is  weighted  in  the  raw  condition,  i.e.,  not  boiled- 
off,  since  sericin  acts  as  a  weak  acid  and  exhibits  consider- 
able affinity  for  metallic  base-.  The  silk  is  steeped  for  2 — 3 
hours  in  the  stannic  chloride  or  pink  salt  solution  at  35°  B., 
wrong  out,  and  washed  several  times  with  water.  During 
washing,  dissociation  takes  place,  and  there  is  deposited 
upon  the  fibre  a  basic  stannic  chloride  together  with  small 
amounts  of  stannic  hydrate  and  metastannic  acid.  The 
bath  naturally  becomes  more  acid,  and  for  further  use,  a 
small  quantity  of  ammonia  is  added  in  addition  to  stannic 
chloride.  When  "  pink-salt  '"is  used,  the  strength  of  the  bath 
in  its  useful  constituent  cannot  be  estimated  by  the  hydro- 
meter, since  ammonium  chloride  is  not  taken  up  by  the  silk 
in  the  same  proportion  as  stannic  chloride.  To  bring  about 
further  dissociation,  the  silk  is  worked  in  a  cold  solution  of 
sodium  carbonate  at  3° — 4°  B.,  then  soaped  iu  a  lukewarm 
bath  with  50  per  cent,  of  soap,  or  tbe  soap  and  soda  may- 
be used  together  in  one  bath.  The  effect  of  this  treatment 
is  to  leave  the  silk  charged  with  stannic  oxide.  The  opera- 
tions are  repeated  as  often  as  desired  :  a  three-fold  repetition 
gives  a  weighting  of  25 — 30  per  cent.  ;  six-fold,  50  per  cent. ; 
eight  fold,  90—100  per  cent. ;  and  ten-fold,  160  per  cent. 

The  silk  weighted  with  stannic  chloride  before  the  treat- 
ment with  soda  and  soap  is  extremely  sensitive  to  the  action 
of  liaht,  this  action  causing  a  tendering  of  the  fibre.  The 
reason  of  this  is  not  known,  but  the  author  considers  it 
probably  due  to  a  dehydrating  or  reducing  action  whereby 
the  fibroin  molecule  is  broken  down— a  decomposition  always 
accompanied  by  the  liberation  of  hydrochloric  acid,  which 
can  be  detected  upon  the  tendered  fibre.  In  consequence 
of  this  action  the  weighting  is  conducted  as  far  as  possible 
in  a  dim  light. 

Stannic  chloride  solution  is  extremely  corrosive,  and  the 
workmen  should  be  provided  with  india-rubber  gloves. 

After  weighting  with  tin  a  further  weighting  may  be 
produced  by  passing  through  a  tannin  bath.  \'y  three 
repetitions  of  tin  and  tannin  (Chinese  galls)  baths,  souple 
silk,  it  is  said,  may  be  weighted  to  20u  per  cent.  Weighting 
may  also  be  increased  by  passing  tin-weighted  silk  into 
ammoniacal  solutions  of  barium,  copper,  &c.,  or  solutions 
<'f  organic  lead  salts,  in  order  to  produce  heavy  insoluble 
stanuates. 

A  recent  improvement  is  the  substitution  of  sodium 
phosphate  for  sodium  carbonate.  This  stannic  phosphate 
weighting  leaves  tip-  -ilk  perfectly  white,  and,  it  is  said,  does 
not  injuriously  affect  tin-  lu-tre  or  handle  of  the  fibre. 
With  4 — 5  repetitions,  a  weighting  of  120  per  cent,  results, 
the  fibre  is  very  slightly  attacked,  and  the  method  is  equally 
applicable  to  raw  or  boiled-off  silk.  Alter  the  stannic  chloride 
bath,  the  silk  is  entered  into  a  sodium* phosphate  bath  at 
55  -  60  <  .,  "i  rked  for  30  minutes,  gradually  raised  to  the 
boiling  point,  and  boiled  for  30  minutes.  After  thorough 
washing,  the  silk  i-  again  passed  into  the  tin  solution,  and 
the  process  repeated  ;  but  in  the  la-t  fixing  bath  an  addition 
of  lCSi  >  i-  made,  sufficient  to  liberate  one-third  of  the 
phosphoric  acid  from  the  sodium  phosphate.  A  soluble 
stannic  phosphate,  made  by  dissolving  granulated  tin  or 
freshly  precipitate  1  -tannic  oxide  in  phosphoric  and  nitric 
acids,  may  be  used  for  weighting  up  to  80  per  cent. 


Xeuhaus  proposes  to  treat  the  silk  already  weighted  with 
stannic  phosphate  in  a  bath  containing  a  soluble  silicate. 
By  thus  weighting  with  stannic  phosphate  and  silicate,  after 
five  passages  the  weight  is  100 — 120  per  cent,  over  "  pari/" 

Since  the  price  of  tin  is  somewhat  high,  the  wash-waters 
should  in  all  cases  be  treated  for  the  recovery  of  tin  by 
precipitation  with  chalk,  lime,  or  soda,  and  this  treatment 
may  also  be  applied  to  the  tin-catechu  baths  from  black 
silk  dyeing. 

Weighting  with  Bismuth  Compounds. — These  form,  it  is 
said,  excellent  weighting  agents,  owing  to  their  high  mole- 
cular weight  and  the  readiness  with  which  they  are 
dissociated.  Bismuth  nitrate  is  the  most  suitable,  and  is 
followed  by  a  fixing  bath  of  dilute  sulphuric  acid ;  three 
passages  weight  to  100  per  cent.  The  price  at  present  pre- 
cludes the  use  of  this  substance. 

Tungsten  Compounds. — Silk  can  be  weighted  to  25  per 
cent,  by  twice  working  in  a  bath  of  sodium  tungstate  at 
30°  B.  and  rinsiug  in  an  acid  bath,  but  the  weighting  is 
removed  by  washing  with  hot  water  or  soap,  since  silk  has 
little  attraction  for  this  compound.  Sodium  tungstate  is 
used,  however,  for  rendering  light  silk  fabrics  non-inflam- 
mable. 

Lead  Compounds.  —  Weighting  with  lead  by  passing 
through  basic  lead  acetate  solution  has  been  practised,  but 
is  strongly  to  be  condemned  owing  to  the  soluble  and 
poisonous  nature  of  the  weighting.  I'lumbate  of  soda  has 
also  been  proposed,  and  since,  on  washing,  this  deposits 
insoluble  lead  hydroxide,  it  is  said  to  be  unobjectionable 
from  the  hyeienic  standpoint. 

Antimony  Compounds. — These  find  little  use,  in  spite  of 
the  fact  that  antimony  trichloride  can  be  applied  like  stannic 
chloride.  It  is  suggested  that  use  might  also  be  made  of 
tbe  insoluble  tannate  of  antimony. 

Barium  Compounds. — By  successive  treatment  in  faintly 
alkaline  solutions  of  sodium  sulphate  and  barium  chloride,  a 
finely  divided  precipitate  of  barium  sulphate  is  deposited 
within  the  pores  of  the  silk,  and  gives  to  the  fibre  a  brilliant 
white  appearance.  The  weighting  is  not  removed  by 
washing,  but  comes  out  as  a  fine  dust  on  beating  tbe  silk. 

Silk  weighted  with  vegetable  substances  should  always  bo 
treated  with  an  antiseptic  solution,  such  as  boric  or  salicylic 
acid,  otherwise  a  development  of  organisms,  which  will 
tender  or  destroy  the  fabric,  wall  sooner  or  later  take  place. 

It  was  formerly  the  invariable  practice  to  weight  silk  in 
the  form  of  yarn,  but  recently  the  weighting  of  piece-goods 
has  been  introduced. — K.  B.  B. 


Russian  Wools,  Adulteration  of.     U.S.  Cons.  Reps., 
March  1897,353. 

The  United  States  Consul  at  Odessa  reports  that  the 
Donskoi,  Crimean,  and  other  varieties  of  Russian  coarse 
wools  of  the  clip  of  1896,  are  shorter  in  the  length  of  the 
fibre  and  inferior  iu  quality.  He  is  reliably  informed  that 
numerous  shipments  of  wools  from  Rostoff  and  Odessa  to 
the  United  States  have,  during  the  present  season,  been 
mixed  with  "  sour  wools." 

In  Russia,  90  per  cent,  of  the  population  wear  sheepskin 
coats,  with  the  woolly  side  next  to  the  body.  In  the  pro- 
cess of  preparing  skins  for  coats,  large  quantities  of 
chemicals  are  employed.  As  the  freshly  prepared  skins 
on  the  leather  side  are  perfectly  white,  the  presumption  is 
that  arsenic  is  largely  used.  When  ready  to  be  made  up, 
much  of  the  wool  is  trimmed,  and  the  skin  cut  to  suit  the 
measure  desired.  This  results  in  a  certain  amount  of  waste 
material,  both  in  skin  pieces  and  free- wool  fibre.  The  exact 
quantity  of  this  waste  material  annually  produced  must  be 
very  large,  and  the  consul  calls  it  "  sour  wool." 

This  material  is  sold  largely  to  a  certain  class  of  mer- 
chants, who  mix  it  with  their  Donskoi  and  Crimean  washed 
wools.  When  greasy  wools  are  worth  at  Odessa  from  4  •  50 
to  5  roubles  per  pood  (36  •112  lb.),  these  sour  wools  will 
cost  from  5  to  6  roubles  per  pood.  Should  greasy  wools 
be  higher  or  lower  in  price,  the  sour  wools  follow  suit. 
Whenever  these  sour  wools  are  mixed  with  other  wools 
sent  to  the  United  States,  it  will  be  found  that  the  ship- 
ment will  contain  from  10  to  12  per  cent.     This  proportion 
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has  been  maintained  since  wool  boa  been  on  tbe  free  list 

Bg  tbe  time  there  was  <  dutj  on  wool,  the  admixti 
these  soat  wools  was  from  20  to  85  per  cent. 

Tin  he  shipper   in  purchasing  tlic-,-  s,,ur 

i  and  mixing  tbem  with  the  washed  Donskoi  and 
other  wools  i*  in  this  :  Donskoi  wools  in  the  grease,  yield, 
when  washed,  from  50  to  53  per  cent,  of  pun  wool  fibre, 
while  these  chi  mi.  ally  cleaned  sow  wools  j  ield  80  pen 
The  Donskoi  wools  when  washed  ore  usually  worth  from 
lii  tn  la  roubles  per  pood,  while  Ihe  sour  » 

more  than   from  5  to  6  roubles  per  p I.     The   value   of 

these  "  be  verj  little :  the 

consul  thinks  not  more  than  l  rouble  per  pood  (50  cents  per 
36*119  lb.).  I1  is  sloted  that  the  chemical  treatment  to 
which  this  wool  is  subjected,  destroys  thi  strength  of  the 
wool,  leaving  it  weak  and  practically  worthless. 

That  the  admixture  ol  these  soui  wools  with  the  othei 
wools  shipped  from  Russia  t'>  the  United  States  is  done 
to  deceive  either  the  American  importer  »r  manufacturer, 
nr  perhaps  both,  admits  of  no  doubt. 

PATENT. 

fabrics  from  Paper  Pulp,  Tmpts.in  ih<    Manufacture  of . 

C.  Brodbeck,  Paris.     Eng.  Pat.  23,598,  Dec.  10,  1895.  ' 

'I'm  fabric  formed  from  sulphite  cellulose  is  perforated  bj 
rows  ofneedli  s,  which  do  not  cut  the  fibres,  but  push  them 
aside,  the  holes  thus  Formed  not  weakening  the  fabric,  but 
allowing  the  gases  and  vapours  of  the  skin  to  escape.  To 
prevent  the  cellulose  from  tearing,  it  may  be  formed  on  an 
open  groundwork  fabric  of  cotton,  linen,  hemp,  Sec  In 
order  to  give  tbe  ift,  smooth,  fabric-like  finish  and 

a  silky  lustre,  it  is  subjected  to  an  appropriate  hammering 
or  beetling,  with  a  Blight  addition  of  appropriate  finishing 
ingredients,  and  subsequent  calendering. — S.  P.  E. 

VI-DYEING.  CALICO  PRINTING,  PAPER 
STAINING.  AND  BLEACHING. 

Bleaching  Jute,  j        Grothe.     Leipziger  Farter-  u. 

Zeugdr.  Zeit  46,  [3],  115. 

ikdino  to  the  author,  a  better  white  is  obtained  if  the 

Is  tn  be  bleached  are  treated  with  solium  Bilicate  than 

if  they  are  boiled  with  soda  alone.    Jute  may  be  bleached 

n't only  with  bleaching  powder,  if  it  has  previously 

been  steeped  for  15 — 20  minutes  in  :i  solution  of  sodium 

silicate,  in  the  proportion  of  6 — 8  kilos,   of  silicate  for  lti 

litres  of  water,  at  a  temperature  of  85  — 100°  C. — 1    S. 

Printing  of  Cotton  and  Woollen  Fabrics,  Thi  Use  of 
Turpentine  in  the,  C.  Casanovas.  Farber  Zeit.  8, 
33—34. 

In  certain  cases  where  it  lias  been  hitherto  impossible  to 
print  several  colours  simultaneously,  with  a  machine  with 
several  rollers,  owing  to  running  of  the  colours  one  into 
another,  the  author  has  succeeded  in  accomplishing  this  bj 
the  addition  of  turpentine  to  on.' or  more  of  the  printing 
colours,  since  this  addition  entirely  prevents  any  u  bleeding." 
For  example,  on  a  light  vat-blue  ground  there  is  printed  a 
white  or  coloured  bichromate  discharge  containing  also  a 
resist  for  aniline  black,  and  an  aniline  black  printing  colour 
is  applied  in  thi  bine,  an  addition  being  made  to 

lour  of  To  — 100  grins,  of  turpentine  per  litre. 

By  the  addition  of  turpentine  to  a  sodium  citrate  dis- 
charge, the  latter  may  be  printed  on  mordanted  calico 
immediately  after  padding  with  the  mordant. 

A  further  effect  of  turpentine  is  to  prevent  the  printed 
colour  from  penetrating  the  fabric.  This  is  particularly 
useful  in  the  printing  of  woollen  cloth,  where  unevenness 
frequently  results  from  irregular  penetration  of  the  colour 
during  drying,  and  in  order  to  obviate  this  defect,  in 
addition  to  the  use  of  turpentine,  drying  should  be  effected 
by  means  of  a  muring  current  of  hot  air. — B.  B.  B. 

Awrnumiuix  Phosphate  for  thi  Fixation  of  Mordants. 

Leipziger  Farber-  u.  Zeugdr.  Zeit  46,  [3],  107. 

\mmo\iim   phosphate  is  recommended  in  place  of  sodium 
phosphate  for  fixing  mordants  in  calico  printing,  it  being 


alleged  thai  this  salt.  I.,  Mic  leas  powerful  in  its  action  than 
the  sodium  salt,  give-  better  results  than  the  latter. — I.  s. 

llbumin  at  Chinhiang ;  Manufacture  of ,     Is   i 
Reps.,  March  1897, 

A\  i  nterprising  German  firm  has  undertaken  the  manufac 
tore  ol  a .1.11  miii  iii  Cbinkiang,  it  having  been  found  that 
this  place  offered  the  best  field  for  the  busini  ss  on  account 
of  the  cheapness  and  plentiful  supplj  of  eggs.    The  fa 

uccessfully  established,  with  possibilities  of  con- 
ducting ii  on  a  much  lai  ji  i       il 
The  establishment   of  this  albumin  factory  has  d 
:    market   for  the  egg-,  and  the  i 
them  in  by  thousands.     The  factory   uses  duck  egg-  in  the 
main  i    albumin   in    preference   to   chicken   eggs, 

snlch  on  account  of  their  greater  cheapness.  They  are 
bought,  not  by  the  dozen,  but  by  the  thousand,  the  factorj 
paj  i.  g  an  average  of  8  dols.  (  Mexican)  per  thousand. 

\s  .  urn  :i  thi  .  ggs  in-  received  at  tbe  factor]  they  are 
tested  by  a  very  simple  but  ingenious  process.  They  are 
held  Iii  pairs  iii  front  of  o  circular  opening  in  a  tin  cylinder 
open  at  the  top,  containing  a  lamp  gii  rerfol  light, 

which  is  concentrated  on   the  opening.     Everj  speck  and 
flan   .a    the   egg   is    distinctly    seen    in    this    process,  and  all 
showing    the   slightest    sign   of   defect    an-    at   once 
eted.     The  pet  of  rejected  eggs  is    remarkably 

small,  rarely  amounting   to   .'i0   per   1,000.     The  good  I 
are  sent  to  the  room-  prepared  to  receive  them,  where  a 
number  of  Chinese  girls  .are  employed  to  break  them  and  to 

separate  the  yolk  from  the  white,  placing  each  into  separate 
vessels.  The  white  then  undergoes  one  of  two  processes — 
it  is  either  carefully  (leaned  of  all  stray  clots  of  yolk  and 
then  put  through  a  course  of  stirring  in  a  large  vessel  by 
means  of  a  heavy  rod  or  paddle  worked  by  hand,  when  it 
i-  ready  for  the  drying  mom;  or,  alter  being  cleaned,  it  is 
run  into  large  vats  and  allowed  to  ferment,  the  process  of 
fermentation  being  accelerated  by  the  admixture  of  certain 
chemicals,  among  which  are  salt,  acetic  acid,  boracic  acid, 
ammonia,  and  calcium  chloride.  When  it  is  found  in 
drawing  off  that  all  impurities  have  either  been  deposited  or 
thrown  off  in  the  form  of  a  thick  froth,  and  the  resulting 
liquid  i-  albumin,  as  clear|  as  water,  the  albumin  is  ready 
for  the  final  process  of  drying.  This  j-  performed  in  a 
-of  three  rooms,  each  hotter  than  the  last,  the  tem- 
perature ranging  from  10°  to  50  C.  The  albumin  is  run 
into  shallow  tin  pans  about  1  ft.  square,  which  are  placed  in 
ranges  of  shelves  in  the  drying  rooms.  Frequent  examina- 
tions are  made  to  see  that  the  temperatun  is  maintained, 
and  that  the  process  of  drying  is  sufficiently  gradual, 
uniform,  and  complete,  a  period  of  60  to  To  hours  being 
found  necessary  for  that  purpose.  When  thoroughly  dry, 
the  albumin,  which  now  presents  the  appearance  of 
isinglass,  with  a  yellow  tinge,  is,  after  cooling,  placed  in 
large  square  packing  boxes,  lined  with  tin,  holding  about 
each,  and  is  ready  for  shipment. 

The  principal  use  of  albumin  is  in  the  preparation  of 
fast  dyes  for  superior  kinds  of  cotton  goods,  and  it  is 
shipped  to  England,  Germany,  and  Fiance. 

The  yolk  of  the  eggs,  after  separation  from  the  white,  is 
passed  through  two  sieves — one  coarse  and  one  fine — and 
is  then  run  off  into  vessels  holding  about  20  lb.  each,  in  the 
form  of  a  yellow,  eren-ruuning  liquid  of  the  consistency  of 
rich  cream.  It  is  then  poured  into  vats  holding  about 
100  lb.,  and  a  10  per  cent,  solution  of  salt,  borax,  and 
calcium  chloride  is  then  added  for  the  purpose  of  preserva- 
tion. The  mixture  is  thoroughly  stirred  until  it  assumes 
tbe  consistency"  of  thick  molasses  and  is  of  a  dark  orange 
colour,  and  is  then  poured,  or  rather  forced,  through  a  funnel 
into  a  cask  holding  about  500  lb.  net.  It  is  then  ready  for 
shipment.  This  is  used  in  the  preparation  and  dressing  of 
superior  leather  goods,  and  is  in  much  demand  in  England, 
Germany,  and  France.  No  use  has  yet  been  found  for 
the  empty  egg-shells,  and  they  are  thrown  away. 

Antimonio-Tungstates,  and  Ihe  Separation  of  Tungsten  and 
Antimony,  L.  A. Hallopeau.  Bull.  Soc.  (.'him.  1897,  17, 
170—175. 

See  under  XXIII.,  page  3iS. 
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PATENT. 

Gelatinised  Paper  or  other  Fabric  suitable  for  the  llepro-    ' 
duetion.   by    Printing    with     Fatty    Inks,    of    Writings, 
Drawings,  and  the  likes   Impts.  in  the  Manufacture  of . 
C.   Raymond.  Suresnes,  Frauco.     Eng.   Tat.   1556,    Jan. 
22,  1896.  I 

The  patentee  claim?  the  application  to  the  lower  surface 
of  a  paper  or  other  fabric  which  has  been  gelatinised,  of  a 
suitable  solution  of  one  or  more  metallic  salts  (sulphate  of 
copper,  iron,  zinc,  lead,  &c),  with  or  without  a  bichromate 
or  chromate. 

It  is  stated  that  the  strength  of  the  paper  is  thus 
increased,  and  also  the  fineness,  firmness,  and  penetration  of 
the  transfer. — A.  S. 


711— ACIDS,  ALKALIS,  AND  SALTS. 

Sodium  Nitrate,  Newly  Discovered  Deposits  of,  in 
Colombia.  Zaracristi.  Berg-  u.  Hiittenmiiun.  Zeit.  1896, 
55,  391. 
Deposits  of  crude  sodium  nitrate  have  been  discovered  by 
the  author  in  the  San  Sebastiano  river  district,  100  kilom. 
from  San  Juan  de  la  Cienaga,  and  apparently  covering  an 
area  of  about  75  sq.  kilom.     The  beds  are  found  at  a  depth 

of  2j 6  m.  below  the  sutface  of  the   soil,  and  resemble  in 

gene'ra!  character  the  deposits  found  in  Chili  and  Peru — i.e., 
consist  of  a  more  or  less  stratified  gypsumous  and  chalky 
material  impregnated  with  sodium  nitrate,  chloride,  &c. 
Clean  fragments  of  the  nitrate  have  the  sp.  gr.  2-01,  and 
consist  of:  XaN03,  23-1;  UaCl,  34-1;  CaS04,  8-5; 
AL(S04"):i,  34;  Si02,24'7;  .MgO,  traces,  and  H.,0, 5  •  5  per 
cent.  The  average  composition  of  the  mass  is  :  NaN03, 
11-4:  CaCI  >,,  32  ■  .3  |  CaSO,,  20 ■  1  ;  SiO,,  32 ■  4  ;  Ca:t(PO,)„ 
2  5;  Fe.,03,  traces,  and  organic  matter,  1  per  cent.  It  will 
be  seen  "that  in  point  of  richness  these  deposits  cannot 
compete  with  Chili  nitrate. — H.  T.  P. 

Double  Haloid  Soils  of  Lead  and  A  mmonium.     H.  Fonzes- 
Diacon.     Bull.  Soc'.  Chim.  1897,  17,  [6],  346—356. 

The  haloid  salts  of  lead  are  soiub'e  in  more  or  less  con- 
centrated solutions  of  the  ammonium  haloid  salts.  On  cool- 
ing, crystalline  double  salts  separate,  generally  in  the  body  of 
the  liquid,  and  the  mother-liquors  will  deposit,  on  the  least 
fall  in  temperature,  the  salts  with  which  they  are  saturated. 
Thus  the  crvstalline  deposit  will  be  a  mixture  of  several  salts. 
In  order  to  obtain  from  this  the  pure  double  salt,  the  author 
washes  with  a  dilute  solution  of  the  ammonium  compound, 
which  is,  however,  sufficiently  concentrated  to  prevent  the 
dissociation  of  the  double  salt.  Microscopic  examination 
shows  that  the  salts  so  obtained  are  homogeneous.  In  the 
analysis,  the  salts  were  converted  into  sulphates,  and 
ammonium  sulphate  driven  off  by  the  application  of  a  dark 
red  heat.  Ammonia  was  displaced  by  potash  and  collected 
in  standard  acid.  To  determine  the  halogens,  the  salts  were 
!  -olved  in  potash  and  excess  of  acetic  acid  added;  in  this 
-..lution  the  total  halogens  were  determined  by  precipitation 
with  silver  nitrate,  and  also  the  silver  required  to  precipitate 
the  halogens  was  found  volunu-trically,  after  removal  of  lead 
by  sulphuretted  hydrogen ;  the  two  results  enabled  the 
amount  of  eaeb  halogen  to  be  calculated. 

The  following  salts  were  isolated  :  — 

Tvpe   MX3A  :  Pb(Cl  I.)    iN  11,1.211,11    and   Pb    (BrI.,) 
NK,).2HjO;  the   corresponding    acid    PbI3H.5II,0  has 
isolated  by  Ditt  . 

Tvpe  MX, A,  :  Pb(Br.Cl:)  iXH.i,  Pb  C1,(NH4),,  Pb 
Hr,(NU.),,  to  which  the  acid  PbI4H_,  of  Lassaigne  corre- 
sponds. 

Type  MX  A  IM,  ■  r,r,Cl.iXII4),  Ph.Cl5(NH41,  Pb, 
Br5(XH,).  PL.-iBrI,)  <  NH;>.  Pb,.(Cl,Br)  (NH4). 

Also  a  fourth  group  containing  the  salt  Pb,Ilu(M[,)1. 
OH/)  alone. 

No  double  salts  could  be  obtained  from  ammonium 
fluoride,  its  action  gave  rise  to  the  salts  PbCIF  and  PblirF. 

—A.  C.  W. 


Sulphocyanides  CThiocyanates")  in  Gas  Liquors.  Conver- 
sion of,  into  Alkali  Ferrocyanid.es.  A.  Dubosc.  J.  de 
l'Eclair.  au  C.az.  45,  [1],  10—12. 
The  extended  application  of  sulphocyanides  (thiocyanates) 
in  dyeing,  calico  printing,  match  making,  photography,  &e. 
has  "directed  attention  to  waste  gas-liquors  as  a  source  of 
supply,  since  considerable  quantities  of  these  salts  are  con- 
tained" in  the  mother-liquor  from  which  the  ferrocyanide 
has  been  recovered,  and  also  in  the  ainmoniacal  liquor.  In 
the  first  case,  the  ferric  thiocyauate  solution  is  treated  with 
potash  or  soda,  to  throw  down  the  iron,  and  the  clear  liquid 
is  evaporated  down.  The  ammonium  suiphocyanide  in  the 
ammonia  liquor  is  converted  into  insoluble  copper  suipho- 
cyanide by  the  aid  of  a  cuprous  salt,  and,  the  copper  being 
displaced'by  au  alkali,  the  liquid  is  concentrated  as  before. 
For  the  conversion  of  these  sulphocyanides  into  ferro- 
cyanides,  Tcherniac's  method — heating  to  450°  with  finely- 
divided  iron,  and  treating  the  mass  with  water — may  be 
employed  — C.  S. 

Colour  Reactions  yielded  bi/  Tartaric  and  other  Organic 
Acids.  E.  Pinerua.  Comptes  rend.  1897,  124,  [6], 
291. 

See  under  XXIII.,  page  36!. 

Antimonio  Tungstates,  and  the  Separation  of  Tungsten  and 
Antimonu.  L.  A.  Hallopeau.  Bull.  Soc.  Chim.  1897,  17, 
170—175. 

See  under  Will.,  page  358. 

Liquefied  Ammonia,   Testing  Commercial.     H.  Bunte  and 

P.  Eitner.     J.  fur  Gasbeleueht,  1897,  40,  174. 

See  under  XXIII.,  page  358. 

Perchlorale,  Estimation  of,  in  Saltpetre.     F.  WinteleT. 

Chem.  Zeit.  21,  1897,  75. 

See  under  XXIII.,  page  358. 

PATENTS. 

Alkaline  Salts,  Impts.  in  Obtaining  from  Blast-Furnace  or 
other  Gases,  and  Apparatus  therefor.  G.  Craig,  Cum- 
nock, N.B.  Eng.  Pat.  4489,  Feb.  28,  1896. 
When  coal  or  coke  is  burned,  as  in  blast  furnaces,  whether 
alkalis  be  added  or  not  for  the  production  of  cyanides,  the 
gases  blown  or  drawn  off  are  charged  with  alkaline  salts, 
chiefly  cyanides  and  carbonates  of  sodium  and  potassium. 
To  recover  these  salts,  the  gases,  after  passage  through  a 
metal  cooling  trap,  enter  a  horizontal  conveyor  tube,  in 
which  the  salts  that  deposit  are  mechanically  carried  for- 
ward, and  at  the  end  fall  through  a  short  vertical  passage 
into  a  filter  chamber,  where  they  are  caught  on  the  upper- 
most of  a  series  of  perforated  plates,  and  spread  out  evenly 
by  the  action  of  a  series  of  revolving  scrapers.  The  gases, 
after  filtering  through  the  layers  of  deposited  salts  and  the 
perforations  in  the  plates,  escape  into  a  vertical  side  passage 
to  the  outlet  main,  whence  they  may  be  utilised  for  heating 
or  other  purposes.  The  exfcess  salts  swept  off  by  the 
scrapers  into  the  corner  spaces  provided,  fall  through  open- 
ings into  a  conveyor  tube  for  conveyance  to  a  reeeptable. 

— E.  S. 

Bicarbonate  of  Soda,  Impts.  in  Apparatus  for  Filtering, 
Washing,  and  Drying,  suitable  for  the  Treatment  of. 
W.  L.  Wise,  London.  From  Solvay  et  Cie.,  Brussels, 
Belgium.  Eng.  Pat.  4  725.  March  2,  1896. 
The  apparatus,  though  specially  designed  for  the  treatment 
of  sodium  bicarbonate  resulting  from  the  ammonia  process, 
is  also  applicable  to  all  substances  having  similar  physical 
properties.  The  bicarbonate  is  kept  in  aqueous  suspension 
in  a  trough  provided  with  au  inlet  pipe,  and  an  overflow 
vertical  pipe.  A  drum  revolves  in  the  trough  about  a 
horizontal,  hollow  axle,  receiving  a  tube  at  each  end  con- 
nected to  a  pump  or  ether  arrangement  for  maintaining  a 
partial  vacuum  within.  The  periphery  of  the  drum  is 
formed  of  a  perforated  metal  sheet  covered  with  a  fine 
metallic  cloth  on  which  a  piece  of  flannel  is  secured  to  form 
the   filtering  surface.     As  the  drum  revolves,  the  internal 
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suction   Jr.i«-    in    liquid   to   a   higher   level  within   than 
without,  tod  ■  coating  of  the  bicarbonate  forms  on  the 
surface.    To  preveut  too  great  obstruction  of  the  por. 
the  tiliiTir.L  ae  internal  pressure  is 

substituted  for  the  Micron,  "i  the  pressor*  of  tin-  higher 
liquid  internal  level  it  allowed  t>  a. -..  on  the  principle  ol 
counter  cur  he  pores. — E.  S. 

Basic  /.''id  Carbon         fain  .'  Producing 

mill  of  Obtaining    certain  /•'      Pi  Caustit   Soda 

ami    ffth        l  rii.    Chemical    and    Electrolytic 

eate,    Lira.     U    J.  Steinart    and   .T.  L.  I-'.  Vogel, 

London.     Eog.  Pal   6653,  Marcl    - 

See  under  XIII.  k.pagt 

Sulphuric   Acid  Making  Apparatus,   Improved  Joint  or 
Connection  for  Ust  with  Pipes  in.     P.  Duggun,  I: 

ville,  Kent.  '  Eng.  Pat.  5012,  Mi  rcl   5,  1896 

1'iiK  pipe  lead!  from  the   pyrites  kiln  to  the  acid 

tower  is  constructed  at  the  end  entering  the  Glover's  tower 
with  a  hollow  jai-kt  ■  t  and  by  a  cover 

e,  made  in  halves  and  bolted  on,  into  which  plate  two 
small  tube-  pass,  Ol  for  the  entrance  and  the  other  for  the 
exit  of  a  flow  of  water.  Alternatively,  the  cover  plate  may 
be  removed,  -  rrent  of  air  only  into  the 

hollow  jacket.     The   lead  sheathing  of    the  acid    to». 
worked  out  to  a  fiauge  surrounding  thi  t     icket,  and  is 

kept  in  place  bj  ■  ■  ap. 

Instead    of    the  .    taken    from   the 

brickwork  of  the  stack,  it  is  preferably  taken  front  a  metal 
dome  erected  on  the  top  of  the  -tack,  and  the  end  of  the 
pipe  that  enters  the  icid  towei  is  mad.  as  a  separate  p 
and  is  connected  to  the  dome  by  means  of  a  removable 
intermediate  piece.  This  arrangement  facilitate-  the  renewal 
of  the  pipe,  when  that  is  necessary  .— E    5 

Bay  Salt,    In  /»u  I.  MacNab, 

London.     Eng-  Pat.  74>H.  Apr;!  8,  1S96. 

Thb  larger  -      t  I    1  from  the  smalli  F  baj 

-alt  by  sit-  •  1  »  in  brine  --]      - 


/       mnl  Alkalis,  Impls.  in  the  Electrolytic  Prodi 

Diagrams.]     O.  Dieffenbach,  Darmstadt,  Germany. 

-     under  V,  page  885. 

Immonia.An   Improved  Method  or  Procest  oj   Treating 
Substances  containing  Nitrogen  for  the  Manufacture  of. 

1!.  II    lake.  London.     From  I  .  I'ieper,  Merlin,  Germany. 
Eng.  Pat,  28,199,  Dec.  9,  1896. 

Thb  customary  processes  ol  treating  nitrogenous  matl 

for  obtaining  ammonia,   consisting   in   buw ive   'li 

destructive  distillation,  and  in  stemming  the  coke  prodi 
as  distinctly    performed  operation-,  are   modified    by 
ducting   the   processes  in    a    series   !  six   being   specified)  of 
connected    retorts.   BO   as    to    admit  of  continuous  working. 
rated    in  the  tir-t  retort  of  the  series  is  eon- 
ilueted  through  a  superheater,  and  then  to   other   retortf 
a  specified    rder,  which  may  be  modified  for  adaptation  to 
a  "  parallel  connection  method,"  or  to  a  "  series  connection 
method  "  ;  in  the  tir-t  system,  the  superheated  -team  enters 
first  trial  reti  rt   which  is  in  the  last  stage  of  the  steaming 
process  :   while  in  the  second  method    the  order  is  reversed. 
though  later  ou  the   first-described  order  is   adopted.     The 
iming  "  process  is  stated   to  require  a  temperature  of 
over  500'  (    —  E.  S. 


VIII.-GLASS.  POTTERY,  ENAMELS. 

A  ry],  Knowledge  of,  from  a  Manufacturing 

Point  nf  View.     Seger.     Monit.  Ccramique,  28,  58  and 
64. 

Analyses  of  kaolins,  which  state  merely  the  composition 
of  the  clayey  matter  and  neglect  the  subsidiary  mineral  sub- 
stances, are  insufficient  to  afford  an  explanation  of  the 
different  behaviour  of  the  various  classes  in  practice;  nor 
does  the  ultimate  analysis  of  the  whole  mass  of  the  sub- 
stance assist  the  manufacturer,  who  desires  rather  to  know 
the  proximate  constituents  of  his  raw  material.  The  sub- 
lined  till-  Bhows  the  variable  nature  of  different  kaolins 


Kaolin  from 

Kaolin 
1  at 
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Tremosna. 
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ll-Sll 
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0-50 
1-39 
836 
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63-07 
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I 
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•      - 
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37  15 

1-29 

0-78 

2-02 
13  11 

45-  16 

37-35 

Potash 

1*07 

0-73 

2-S7 

12'71 

used  for  pottery,  and  demonstrates  the  approximately 
regular  composition  of  the  actual  clay  in  all.  revealing  at 
■  i  e  time  a  widi  r.iiiu'e  ii.  the  proportion  of  the  three 
nts.  sufficient  to  explain  the  considerable 
differences  of  the  kaolins  when  subjected  to  manufactarimr 
process,  s.— C.  S 


Glass  Pots  and  Trough  Furnaces,  Clay  for,     H.  Seer 
and  E.  Cramer,     thuuind.  Zeit.  21.  [6],  47  -49. 
The  chief  qualities  requisite  in  clay  for  making  glass  pots 
are  :  —  Capacity    to   withstand    the   highest    temperatures 
necessary  for  fusing  the   most  refractor)    glass;  sufficient 
plasticity  to  permit  of  the  admixture   of  some  50  to  60  per 
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cent,   of    granular   burnt   fireclay ;    a    comparatively    low   | 
sintering  point ;  and  power  of  resisting  the  solvent  action  of 
the  fined  charge      This  latter  property  is  possessed  in  the 
highest  degree  by  the  clays  approximating  in  composition 
to  the  formula  Al..(  >32SiO;,  2H.O. 

(  oncerniug  the  fineness  of  the  burnt  fireclay,  it  is  found 
advisable  to  use  up  the  fine  powder  formed  during  the 
grinding,  as  well  as  the  coarser  particles,  in  order  to  ensure 
a  more  perfect  cohesion  of  the  materials  by  reducing  the 
shrinkage  of  the  clay.  The  addition  of  burnt  fireclay  raises 
the  sintering  point  of  the  clay  considerably.  For  example, 
the  sinteriug  point  of  a  clay,  initially  the  same  as  the  No.  1 
Soger  cone,  was  raised  to  the  equivalent  of  the  No.  5  cone, 
by  mixing  with  120  per  cent,  of  burnt  fireclay,  aud  another 
from  No.  6  cone  temperature  to  that  of  No.  15  cone,  by 
addition  of  50  per  cent,  of  burnt  fireclay. 

The  best  clays  for  this  purpose  are  found  at  Vallendar, 
Mehlem.  Gross-AImerode,  Montabaux.  Griinstadl,  Passau, 
Deggendorf.  Kliugenherg,  Saarau,  &c,  in  Germany  ;  Pilsen, 
Melnifc,  Goltivecb,  and  Leoben,  in  Austria;  Gluehow  in 
Kussia;  Hiieanas  in  Sweden;  Stourbridge  and  Garnkirk 
in  Great  Britain  ;  Forges  les  Eaux  in  France  ;  and  Huy  in 
Belgium. 

A  comparative  examination  of  several  samples  of  Belgian 
and  Girode  (German"!  clay  showed  that  in  the  burnt  con- 
dition the  former  contained  between  52  72  and  78"  1  per 
cent,  of  silica,  19-5  and  42*39  per  cent,  of  alumina,  and 
0-9  to  1  '4  per  cent,  of  iron  oxide  ;  whilst  the  Girode  clay 
contained  per  cent.,  52  72  to  55*89  of  silica,  -10' 44  to 
44-85  of  alumina,  and  117to2-07  of  iron  oxide.  The 
fusing  points  coincided  in  the  former  case  with  Xos.  28  to 
39  Seger  coned,  and  in  the  latter  with  Nos.  34  and  35.  In 
respect  of  plasticity,  shrinkage,  and  sinteriug  temperature 
the  Girode  clay  was  approached  only  by  the  best  of  the 
Belgian  samples,  the  remainder  containing  too  much  sand 
and'  requiring  too  high  a  firing  temperature  to  be  suitable 
for  glass  pots. — C.  S. 

Sheet-Glass  Making,  German  and  Belyiun  Methods  of. 
W.  M.  Sprechsaal,  30,  [1],  3. 
TifE  chief  difference  between  these  methods  is  in  the  form 
of  the  cylinder  from  which  the  sheet  is  prepared,  the 
practice  in  the  one  case  (German)  being  to  make  a  short 
wide  tube,  the  length  of  which  forms  the  shorter  dimension 
of  the  sheet,  whilst  in  the  Belgian  system  the  tube  is  long 
and  narrow,  the  length  of  the  cylinder  being  that  of  the 
sheet.  The  advantages  of  the  latter  method  are  :  — The 
facility  with  which  long  sheets  can  be  made — it  being  very 
difficult  with  the  German  63  -tern  to  make  them  over  1  '5  m. 
long,  whereas  2-metre  lengths  can  be  easily  made  by  the 
other  process — and  the  diminished  proportion  of  waste  in  the 
shoulder,  which,  in  the  case  of  wide  cylinders,  amounts  to 
I  per  cent,  of  the  mass.  The  Belgian  method  has,  it  is 
said,  almost  entirely  supplanted  the  other,  even  in  Germany. 

— C.  S. 
PATENTS. 
Oven,    An    Improved,  for  Burning  or   Fusing    Littering, 
Designs,  Colours,  and  the  like  into  or  upon    Artii  U  s  of 
Glass,  Earthenware,  and  other   Glazed   or   Enamelled 
i,      Is.     F.  Albrecht,  Liverpool.     Eng.  Pat.  4189,  Feb. 
25,  1896. 
This  oven  is  intended  more  particularly  for  use  in   carrying 
into   effect   Mr.    Knapp's   process   for   the    production    of 
designs  upon  glass  (Eng.  Pat.  13,838  of  1893  ;  this  Journal, 

1,927).    The  oven  is  a  square  box  of  sheet-metal  plates,   . 
strengthened  by  angle-iron  liar-.     It  i-  provided  with  a  pair 
of  doors,  is  mounted  upon  a  firebrick  setting,  and  is  cased 
in  brick,  a  space  being  left  all  round  to  allow  of  the  circu- 
lation of  the  products  of  combustion. — V.  ( 

Gloss.  Impls.  in  Furnaces  [Utilisation  of 'Heat]  suitable 
for  Use  in  Manufacture  of-  P.  Radcliffe,  Plumstead, 
Kent.  Eng.  Pat.  4945,  March  4,  1896. 
A  ceahbbb  is  added  between  the  melting  and  the  working 
chamber,  which  serves  as  an  exit  flue.  This  added  chamber 
is  nearly  surrounded  by  the  working  chamber,  whereby  the 
hot  gases  from  the  melting  chamber  "travel  practically 
over  the  whole  snrface  of  the  molten  metal  in  the  working 
chamber,  before  escaping  therefrom." — V.  C. 


Ceramic  Stone  Objeels.  Manufacture  of  by  Devitrification 
of  Glass.  I..  A.  Garehev,  Lyons.  Eng.  Pat.  5772, 
March  14,  1896. 

The  objects  are  produced  by  first,  partly  devitrifying  the 
glass  powder  in  a  furnace;  secondly,  completing  the  devitri- 
fication and  fusing  at  a  high  temperature  ;  thirdly,  moulding 
under  pressure  in  a  frame  with  a  movable  bottom  plate. 
By  stirring  in  fused  coloured  glass,  veined  marble  may  be 
imitated. — V.  C. 


IX.-BUILMNG  MATERIALS.  CLAYS, 
MORTARS.  AND  CEMENTS. 

Mortar.  Influence  of'  Sea-Water  on.     Thonind.  Zeit.  21, 
12S— 130  and  142—144. 

The  results  of  the  experiments  carried  out  at  La  Kochelle 
since  1856  with  cubical  blocks  (O'G  m.  liuear)  of  masonrj  , 
cements,  and  mortars  of  different  composition,  are  Summed 
up  by  Vienuot  in  the  following  conclusions  :  (1)  Cement 
employed  without  any  admixture  crumbles  sooner  than 
certain  mortars ;  (2)  Mortars  containing  either  1  or  2 
volumes  of  sand  per  volume  of  cement — C50  or  1,300  kilos, 
of  cement  per  cb.  m.  of  sand  (volume  being  taken  by  reason, 
of  the  variable  amount  of  moisture  in  sand) — offer  the 
greatest  resistance  to  sea -water;  some  of  the  blocks  lasting 
for  38  years.  The  same  authority  also  concluded  from  a- 
second  series  of  experiments  with  cement,  concrete,  and 
slag  cement,  between  1880  and  1895,  that:  (1)  Hydraulic 
lime  mortars  begin  to  decay  iu  sea-water  after  one  or  two- 
years,  and  are  completely  disintegrated  after  a  maximum 
period  of  15  years;  (2)  Concrete,  on  account  of  the  com- 
pression effected,  resists  better  than  masonry  ;  (3)  Quick- 
setting  cements  begin  to  decay  after  five  to  eight  years' 
exposure;  (4)  Slow-setting  cements  begin  to  crumble  after 
six  to  eight  years,  but  resist  disintegration  for  over  38 
years;  (5)  The  best  proportions  for  cement  and  saud  are 
those  given  above. 

Onemost  important  fact  revealed  by  these  experiments  is 
that  not  one  of  the  hydraulic  cementing  materials  known 
is  capable  of  resisting  the  action  of  sea-water  when 
impregnated  by  the  latter ;  and  another  is  the  necessity  for 
the  absence  of  free  lime  capable  of  slaking  after  the  cement 
is  mixed,  whether  due  to  au  insufficient  amount  of  silica  and 
alumina  to  saturate  the  base,  or  to  the  irregular  admixture 
of  separately  calcined  materials.  The  danger  arising  from 
the  presence  of  such  free  lime  increases  in  proportion  with 
the  calcining  temperature  employed,  especially  in  the  case 
of  the  natural  Portland  cements,  the  expansion  occurring  ou 
the  absorption  of  sea-water  resulting  in  disintegration  of 
the  mass.  For  minimising  the  permeability  of  the  cement, 
the  best  results  are  obtained  by  using  a  cnarse  sand,  the 
mass  being  less  porous  than  when  fiue  sand  is  employed  ; 
and  as  far  as  the  cement  itself  is  concerned,  Portland 
cement  is  superior  to  Koman  cement,  Teil  lime,  &c,  though 
theoretically  these  latter  should  be  the  best.  The  reason 
for  this  is  to  be  found  in  the  -ratio  between  the  amount  of 
water  required  for  mixing  and  that  actually  taken  into 
combination  with  the  cement;  Portland  cement,  for  example, 
combining  with  18  to  20  percent,  out  of  the  25  percent, 
necessary  for  mixing,  whilst  hydraulic  lime  and  Iioman 
cement  retain  only  8  to  10  per  cent,  out  of  40  to  60  per 
cent.,  and  slag  cement  only  5  to  6  per  cent. ;  and  one  of  the 
advantages  possessed  by  coarse  sand  over  fine,  consists  in 
the  maintenance  of  this  ratio,  the  amount  of  water  required 
by  the  former  being  comparatively  small ;  whilst  the  poro- 
sity of  the  mass  is  slight,  amounting  in  the  ease  of  a 
mixture  of  G50  kilos,  of  cement  and  1  cb.  m.  of  sand,  to 
only  9  per  cent.,  whereas  with  lime  in  the  same  proportion 
the  porosity  is  24  per  cent.  To  the  same  circumstance 
the  superiority  of  concrete  is  due.  The  brittleness  of 
unmixed  cement  is  due  to  excessive  crystallisation  and  the 
expansion  of  the  free  lime  during  hydration,  the  advantage 
of  an  admixture  of  sand  being  shown  by  tests  wherein  pure 
cement,  after  four  years'  exposure  in  sea-water,  resisted  a 
pressure  of  6'4  kilos,  persq.  cm.,  whilst  that  mixed  with  an 
equal  weight  of  lime  withstood  up  to  54-7  kilos. — C.  s 
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Bricks  and  Brickwork,  tncrustaHons  OH,  ■  etire, 

through    Weathering.     11.     Deutsche    Baa   Zeir.  ;  ThOn- 

m  IniltiBtric,  11,  21  and  35. 

Tula  subject  was  treated  by  II.  Guuther  in  an  inaugural 

address  ui  the  University  or  rlostocki     Vegetable  growths 

appear  on   light  coloured   stone  surfaces  exclusively,  and 

require  for  their  development  moisture  ami  shade.     Mineral 

incrustations  are  most]}  white  or  grayish,  more  rarelj  yellow 

or  green,  these  latter  beingduc  to  vanadium.     In  appear 

tin-,    incrustations   vary,  according  to  the  solubility 

of  the  component  >alts,  from  floury  or  woolly  powders  '<> 

stalactitic    masses,   and    may   result   from    various    causes 

ant  either  in  the  raw  clay,  or  introduced   in   the  water 

employed  in  briokuiaking,  or  from   pyrites  in  tin-  elaj  or 

fuel,  or   from   the  ash    of  tin-   latter    material.      Again,  the 

infiltration    of     soluble     substances     from     the     mortar,    or 

combination  of  the  alkalis  in  the  latter  with  the  gypsum 
in  the  bricks;  or  Anally  the  absorption  of  nitrates  from 
the  >oil  ami  ammonia  or  sodium  chloride  (near  the 

from  the  air  may  give  rise  to  incrustation. 

The  sulphates  and  other  soluble  salts  in  crude  daj  are 
brought  to  the  surface  of  the  bricks  by  the  evaporation 
of  water  in  the  drying  process,  and  if  this  is  conducted 
irregularly  so  that  the  water  evaporated  in  one  part  of  the 
kiln  '.  in  another  and  re-evaporates  as  the  heat 

diffuses,  the  bricks  practical!}  undergo  a  i  rocess  of  lixivin- 
tiou,  which  results  in  the  formation  of  injurious  cracks.  In 
burning,  the  sulphur  of  any  p_\  rites  present  in  the  clay  or  coal 
becomes  finally  oxidised  to  sulphuric  acid,  which  combines 
with  the  bases,  and  especially  with  lime,  this  being 
particularly  the  case  in  the  continuous  system  of  burning, 
by  tea-on  of  the  excess  of  air  admitted.  This  reaction  is 
outwardly  manifested  by  an  intense  red  coloration  on  the 
affected  BUI  I 

From  the  mortar,  a  portion  of  the  caustic  lime  may  be 
extracted  and  <  n  exposure  to  the  air  may  form  an  incrusta- 
tion of  carbonate  :  or  the  other  caustic  alkalis  may  by 
reaction  on  the  gypsum  of  the  bricks  give  rise  to 
an  efflorescence  of  sulphates,  especially  of  sodium.  Nitrates 
arc  formed  by  bacterial  action  on  ammoniaca)  compounds 
absorbed  from  the  air.  or  may  be  taken  up  from  the  ground 
with  which  the  bricks  are  in  contact. 

Whilst  incrustations  of  calcium  carbonate  do  no  harm 
beyond  spoiling  the  appearance  of  the  bricks,  the  soluble 
alkali  salts,  by  the  repeated  solution  and  recrystallisation 
in  the  interior,  resulting  from  atmospheric  changes,  cause 
disintegration  on  exposure  to  the  weather.  The  tendency 
to  rot  from  this  cause  increases  with  the  percentage  of  lime 
or  magnesia  in  the  clay. 

To  prevent  these  incrustations,  pyrites  and  sulphates  can 
either  be  removed  by  the  slow  process  ot  seasoning  the 
clay  by  prolonged  exposure  to  the  weather  before  making 
up  into  bricks,  or  bj  adding  barium  salts  to  the  clay  before 
burning,  so  as  to  produce  the  insoluble  barium  sulphate. 
Another  means  of  assistance  is  the  prevention  (by 
ictiou  of  the  air  supply)  of  the  oxidation  of  the 
sulphur  beyond  the  SOj  st.ieo  ;  and  finally  by  bli- 
the brieks  very  thoroughly,  since  in  that  state  they  are 
less  disposed  to  absorb  the  moisture  necessary  tor  the 
extraction  of  the  soluble  salts. — C.  S. 


PATENTS. 

Artificial  Slum  [from  Sand  and  Lime],  Impts.  in  the 
Manufacture  of.  s.  KTeftgen,  Mulheim-on-the-Khine, 
Germany.    Eng.  Pat.  3972,  Feb.  -.'1.  189G. 

Nsaxxt  dry  slaked  lime  is  mixed  with  quartz  sand,  moulded 
in  the  required  shape,  and  placed  in  a  beating  chamber. 
The  temperature  is  then  raised  so  as  to  attain  .',0  (  .  in 
r  t".  hours,  and  $0  C.  after  a  further  12  hours  This 
temperature  is  maintained  constant  for  2  or  3  hours,  and 
then  the  heat  is  rapidly  increased  to  95  ('..  and  there  main- 
tained for  from  4  to  6  days.  The  last  operation  produces  a 
smooth,  compact  surface  of  calcium  silicate.  The  pieces  ha  re 
a  uniform  colour  throughout,  and  the  smooth  surface  does 
not  require  any  finishing  operation. —  V.  C. 


Compressing  Wood  and  Utilising  Certain   Waslt   Products 

th,l,/loni.      Impts.     in  A.     de      Polit,     I,;moa-tiT.  i 

I'at.  5973,  Mareh  17,  1896. 
Tut:    inventor    claims    (I)    "the    process    of    dotflprest 

wood  to  increase  its  density,  which  consists  in  subjecting 
it  to  :m  equal  pressure  from  both  sides  whilst  it  is  main 
tained  a'  a  high  temperature,  sufficient  to  soften  or  liquefy 
the  gums  therein,  and  retaining  sqch  pressure  until   it  i- 

COOl    and    the  gum-    have    set";    and    (J)  "the    process    of 

constructing  or  manufacturing  a  product  resembling  wood, 

which  consists  in  mixing  with  or  adding  to  B&wduat  or  w I 

refuse  a  quantity  of  gums,  resins,  or  other  suitable 
agglutinants,  either  in  a  dry  state  or  dissolved,  and 
subjecting  the  compound  toagreal  pressure  at  a  temperature 
sufficiently  high  to  soften  or  melt  the  gums  or  resins." 

— V.  c. 

ily    Fusible  Composition   or   Cement,   Impts.   in    or 
connected  with.    T.  Smith,  Richmond,  Surrey.    Eng. Pat. 

8595,  April  23,  1S9G. 

"Aii  siblb  composition  or  cement    ol    the  class  known  as 

'Spe s'a    metal'],  composed   of    sulphides,   sulphur   (or 

bitumen, resin,  refuse  wax,  or  shale  grease),  slate  dust  or 
silica,  alumina,  bitumen,  and  wax."  No  coal  or  eoke  is 
mixed  with  the  materials,  which,  in  tins  improved   process, 

arc  heated  in  a  closed  vessel. — V.  (  . 

Artificial  Stom  ,  Impts.  in,for  Sire,  I  Pavements,  Pathways, 
and  like  Purposes,  mid  in  the  Method  of  Producing  tin 

same.       A.    .1.    Boult,     London.       ]■  torn     J.    .lungbliith. 
<     I  igne.     Eng.  Pat.  is, 71 4.  Aug.  2  1.  1896. 

"  A\  artificial  -tone  consisting  of  a  top  layer  of  pulverised 
asphalt,  a  binding  material  of  ground  Portland  cement, 
powdered  unslaked  lime,  anil  ground  trass,  and  a  ground- 
material  of  hard  porous  stone  in  the  form  of  powder  and 
small  pieces  of  about  5  mm.  and  10 — 12  mm.  in  diameter." 
1'he  binding  materials  are  introduced  in  a  very  slightly 
wetted  condition,  the  top  material  being  introduced  very  hot. 
Combination  is  brought  about  by  a  pressure  of  about  300 
atmospheres,  and  the  setting,  after  removal  from  the  mould, 
takes  place  under  the  aetion  of  a  water  spray. — V.  (  '. 

Drying  or  Sterilising  Wood,  A  New  or  Improved  Proi 
and  Means  for.     A.  1,.  (  .  Nodon  and  L,  A.  Brctonneau, 
both  of  Paris.     Eng.  Pat.  19.047,  Aug.  2s,  L896. 

I  ni   wood   i-   steeped  in  a  concentrated  solution   of  soda 

soap,  and  afterwards  in  a  solution  containing  a  solnble  salt 
of  an  alkaline-earthy  base,  and  i-  then  dried  in  air.  It  is 
stated  that  "the  density  of  the  wood  has  increased;  the 
colour  has  not  changed;  it  has  a  silky  appearance;  it  does 
not  crack,  nor  does  it  split:  wet  does  not  affect  it,  nor 
sun  ;  and  it  is  unattackable  by  insects."— V.  C. 

Slating  Compounds  [Writing  Slates ].  Impts  in.  W.V. 
Thompson.  From  \V.  II.  Bra «  ley.  J. B.  Coles,  and  C. N. 
i  loles,  New  York.  l.S.A.     Eng.  Pat  22,157,  Oct.  G.  189G. 

The  inventor  proceeds  as  follows: — To  about  1  lb.  of 
shellac,  '.  lb.  of  borax  and  about  1  gal.  of  water  are  added, 
and  the  solids  allowed  to  dissolve.  The  solution  is  then 
diluted  with  about  1  gall,  of  water,  and  |  lb.  of  alumina  or 
cryolite  is  added.  Phis  liquid  is  applied  as  a  first  coating 
to  the  cardboard  or  other  sheet,  which  is  then  allowed  to 
dry.  A  second  coat  of  material  i-  then  put  on,  which 
makes  the  paper  thoroughly  waterproof,  the  surface  being 
smooth  and  even,  and  the  texture  of  the  paper  not  being 
destroyed.  The  surface  of  such  material  is  also  capable  of 
taking  the  marks  of  a  lead  pencil,  which  may  be  readily 
erased  or  rubbed  out  again. — S.  Y.  E. 

Paring  and  like  Purposes  ;  Impts.  in  the  Manufacture  of 
Compositions   for.     [Par  Paring.'''     J.   A.  Just,   Syra- 
cuse,  New   York.   U.S.A.     Eng.    Pat.    23.105,   Oct.' 17, 
1896. 
\  composition  prepared  by  treating  tar  with  sulphur  at 
from  "  138°  C.to204-5£  t  .,"  adding  rosin,  also  a  sulphurised 
heavy    hydrocarbon,    and    agitating    the    mixture.      The 
asphalt-like   material,  mixed    in    the    proportion    of    about 
15  parts  to  85  with  fine  sand,  forms  a  paving  material. 

— V.  c. 

£  2 
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Burning  Cement,  Lime,  and  the  like,  ami  fur  Swelling  Ores  ; 

Impts.  in    Furnaces   for.     A.  Stein.  Wetzlar.  Germany. 

Bog.  Pat.  27,219,  Nov.  30,  1896. 
Instead  of  using  a  iningof  fire-proof  material,  the  inventor 
seeks  to  protect  the  furnace  shell  from  overheating  by 
means  of  open  passages  outside  the  shell,  anil  "  by  means  of 
the  draught  or  current  of  air  rising  up  in  the  same,  or  it 
may  be  by  radiation  of  the  heat,  there  is  produced  an 
effective  cooling  action." — V.  C. 

X.-METALLUR(jY. 

Gold  in  Formosa.  Kng.  and  Mining  J.  ISO",  189. 
A  i  though  the  present  alluvial  gold-fields  have  only  been 
discovered  about  10  years,  there  are  now  engaged  more 
than  3,000  workmen  collecting  gold  oa  the  upper  reaches  of 
the  Tamsui  river.  According  to  the  Chinese  Customs 
returns,  over  700,000  taels  of  gold-dust  have  been  exported 
to  Hong  Kong  and  Shanghai.  In  addition  to  this,  large 
quantities  have  been  smuggled  from  the  island,  and  it  is 
anticipated  that,  with  the  use  of  suitable  machinery  and 
with  proper  supervision,  the  output  of  gold  will  greatly 
increase. — A.  W. 

Gold,  Ci/anide   of :   Solution  and  Precipitation   of.     S.  B. 

Christy.     Trans.  Amer.  Inst.  Mining.  Eng.  1896,  1—38. 
The  paper  is  divided  into  three  main  sections,  with  sub- 
headings :  — 

I.  Thk  Solution  of  Gold  in  Cyanide  Solutions. 

1.  Solution  of  Metallic  Gold  in  Potassium  Cyanide. — 
The  author  confirms  EUsner's  well  -  known  reaction 
(4KCy  -  2Au  +  O  +  H.,0  =  2AuKCy2  -  2KHO),  and 
finds  that  pure  potassium  cyanide  dissolved  in  pure  water 
is  entirely  without  action  on  metallic  gold  ;  but  when 
oxygen  is  admitted  to  the  solution,  the  metal  dissolves 
at  a  rate  proportional  to  the  oxygen  added,  but  without 
immediately  oxidising  the  cyanide  to  cyanate.  as  MaeArthui 
had  assumed. 

2.  Effect  of  Oxidising  Agents. — Oxidising  agents,  like 
oxygen  itself,  when  added  to  the  cyanide  solution,  increase 
the  solubility  of  the  gold.  Among  the  most  convenient  and 
efficient  of  these  were  found  to  be  the  peroxides  of  sodium 
and  manganese,  and  potassium  terricyanide  ;  but  the 
chlorate,  nitrate,  permanganate,  and  bichromate  of  potash, 
and  the  peroxides  of  barium  and  lead,  were  also  effective. 
It  thus  being  apparent  that  the  essentials  of  the  cyanide 
process  were  free  cyanogen  to  form  sold  cy  auide,  and  free 
potassium  cyanide  to  form  the  double  cyanide,  cyanogen 
bromide  was  added  to  potassium  cyanide  liquors  in  order 
that  nascent  cyanogen  might  be  formed  (this  Journal,  1893, 
14  87o)  ;  this  was  so  successful  (in  1894)  that  experiments 
were  extended,  and  bromine  water  was  used  in  place  of  the 
bromide.  The  chemical  effect  of  the  two  reagents  is  the 
same,  ard  the  author  prefers  the  bromine  water,  in  opposition 
to  the  opinion  of  Teed.  The  bromine  solution  must  be 
added  little  by  little  as  required,  otherwise  cyanogen  is 
necerated  faster  than   it  can   be   used,  great  loss  of   this 

tance  takes  place, and  para-cyanogen  and  dark-coloured 
oxidised  compounds  are  formed.  Both  bromine  and  cyanide 
liquors  most  be  very  dilute.  The  reactions  are  as  follow^  : 
(a)  2KCy  +  Br  ='  KBr  +  Cy  +  KCy  ;  and  (/<)  Au  +  Cy 
.;-  KCv  =  AuKCv ...  rather  than  as  given  by  Mulholland 
(this  Journal,  1895,  14,  662),  in  which  the  influence  of 
oxygen  is  postulated.  The  relative  gold-dissolving  values 
of  bromine,  chlorine,  and  oxygen  are  shown  by  "the  fact 
that  1  oz.  of  each  element,  respectively,  will  lead  to  the 
solution  of  J -45,  :>■  52,  and  24-5  oz.  of  gold.  Oxygen  is 
often  to  be  preferred,  and  is  usually  present  in  the  cyanide 
solution  in  sufficient  quantity  for  the  treatment  of  low- 
grade  ore  ;  in  treating  higher  grade  ore  the  greater  solubility 
of  the  halogens  gives  them  the  advantage ;  but  the  solution 
must  not  be  too  strong,  for  the  reason  given  above,  and 
because  secondary  actions  may  result  from  the  presence  of 
sulphides.  &c,  with  the  generation  of  cyanicides.  Even  with 
rich  ores,  unless  used  with  the  nicest  discrimination,  the  I 
addition  of  oxidising  agents  may  do  more  harm  than  good. 


3.  Solubility  of  Gold  Sulphide  in  Potassium  Cyanide. — 
The  occurrence  of  gold  as  sulphide  is  sometimes  disputed, 
although  it  is  known  to  be  found  as  telluride.  The  com- 
bination of  sulphur  and  gold  in  the  dry  way  could  not  be 
effected,  and  therefore  experiments  were  made  with  An;S, 
precipitated  from  solution  by  hydrogen  sulphide.  This 
compound  was  found  to  dissolve  in  a  5  per  cent,  solution  of 
KCy  in  4  minutes,  in  a  1  per  cent,  solution  in  10  minutes, 
and  in  a  £  per  cent,  solution  in  an  hour.  No  oxygen  is 
necessary  to  the  action,  which  is  somewhat  complex  ;  three 
reactions  having  been  observed,  depending  upon  the 
strength  of  the  cyanide  solutiou  used  : — (a)  Au.,S,  +  4KCy 
=  SAuKCy,  +  K..S  +  S  :  (6)  KCy  +  S  =  KCvS  ;  (c) 
AiuSj  +  K«S  =  Au.:K,s_,  +  s.  The  presence  of  suspended 
>ulphur  was  most  apparent  in  dilute  cyanide  solutions. 

4.  Solubility  of  Gold  Telluride  in  Potassium  Cyanide. — 
Tellurides  of  gold  and  silver,  prepared  by  direct  combination 
of  the  elements,  or  obtained  from  natural  sources,  are  only 
dissolved  by  the  cyanide  liquor  with  the  greatest  difficulty. 
This  is  probably  because  the  affinity  of  tellurium  for 
potassium  is  less  than  that  of  sulphur,  and  because  teliurous 
acid  is  formed  by  oxidation,  and  retards  the  oxidation  of  the 
potassium  and  the  solution  of  the  gold. 

5.  Solubility  of  Gold  Antimonide  in  Potassium  Cyanide. — 
This  compound  behaved  like  the  telluride,  a  copious  pre- 
cipitate of  antimony  oxide  forming  in  the  solution,  and 
retarding  the  action. 

II.  The  Precipitation  of  Gold  from  Cyanide 
Solutions. 

Potassium  aurocyanide  solutions  contain  the  gold  in  a 
most  stable  form,  and  text  books  are  wrong  in  stating  that 
the  yellow  gold  cyanide  is  precipitated  on  acidification  with 
sulphuric  acid  from  (say)  a  1  per  cent,  cyanide  solution. 
Only  hot  concentrated  sulphuric  acid  causes  such  a 
separation  ;  and  the  cyanide  of  gold  (AuCy)  is  more  stable 
than  the  telluride,  requiring  the  strongest  hot  sulphuric  acid 
to  decompose  it,  with  the  deposition  of  metallic  gold.  All 
indications  tend  to  show  that  the  gold  exists  in  the  solution 
as  aurocyanhydric  acid  (HAuCys)  rather  that  as  the  double 
cyanide  (AuCy.KCy). 

1.  Regeneration  of  Potassium  Cyanide  from  Dilute  Solu- 
tions by  Acidification. — A  1  percent,  solution  of  KCy  was 
not  found  to  give  any  apparent  trace  of  HCy  when  acidified 
with  sulphuric  acid ;  yet,  if  such  a  solution  be  allowed  to 
stand  for  several  weeks  near  an  open  vessel  containing 
caustic  potash,  nearly  all  the  KCy  may  be  absorbed  by  the 
alkali.  By  passing  air  and  steam  first  through  the  acidified 
solution  and  then  through  the  solution  of  caustic  (using  the 
same  air  over  and  over  again  to  eliminate  the  action  of 
carbon  dioxide),  the  free  hydrogen  cyanide  in  the  stock 
solution  could  be  reduced  from  1  per  cent,  to  0- 07  per  cent, 
in  3  hours :  without  steam  the  same  result  was  obtained  in 
from  8  to  10  hours.  ( )n  a  large  scale,  absorption  towers  could 
be  used.  In  this  way  a  concentrated  solution  of  any  strength 
of  KCy  or  CaCyo  may  be  regenerated  from  a  1  per  cent, 
stock  solution  with  a  loss  of  only  10  to  20  per  cent,  of 
cyanide.  Alkaline  sulphides  must,  however,  be  removed 
before  treatment,  by  the  addition  of  lead  carbonate  or 
sulphate. 

2.  Precipitation  of  Gold  from  Aurocyanhydric  Acid. — 
Although  free  HCy  could  be  removed  by  the  last  process 
down  to  0-01  per  cent ,  all  the  gold,  even  up  to  $603  per 
ton  (0  1  per  cent.),  would  remain  dissolved  in  the  clear, 
colourless  solution.  Oxalic  or  sulphurous  acids  or  hydrogen 
sulphide  fail  to  precipitate  the  gold,  which  can,  however,  be 
partially  thrown  down  by  nitrate  of  lead  or  mercury,  and 
completely  so  by  an  excess  of  silver  nitrate.  The  use  of 
the  silver  salt  would  be  practicable  on  the  large  scale  if  it 
were  not  for  the  cost  of  the  reagent.  Oxidising  agents, 
such  as  potassium  permanganate  or  the  peroxides  of  lead 
and  manganese,  facilitate  precipitation  in  acid  solutions. 
Filtration  through  massicot  was  patented  by  de  Wilde  in 
1894. 

3.  Precipitation  of  Gold  from  Potassium  Aurocyanide 
by  means  of  Charcoal. — Au  American  patent  was  granted 
to  \V.  D.  Johusou  in  1894  for  the  recovery  of  gold  from 
cyanide  liquors  by  passing  them  through  a  series  of  charcoal 
filters,  the  material  from  which,  after  calcination,  was  to  be 
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mulled,  ii  »u  .  iiiimeii  that  83  pei  oent.  of  the  gold»was 
removed  l>y  ■  tingle  filtration,  and  that  b)  repeated  tilt  ra- 
tion 93  [hi  oent.  oonld  be  reoorered.  li  is  now  found  thai 
the  charcoal  i  capable  of  precipitating  a  certain  pcn-ci  tagc 
of  its  own  weight  of  gold  rather  than  a  definite  propoi 
of  the  metal  present.  Tim*,  with  »0*1  per  cent,  dilution 
■old  ($603  per  ton  of  Solution),  only   1  .">  per  cent,  of  the 

Bold  present  was  extracted  after  four  nitrations  when  the 

liquid    was    arid,    anil    only    8"S    per    cent,    when     it     was 
alkaline,  the  charcoal  after  filtration  assaying  0*21  pei 
■ad  0*091  per  cent,  of  gold  respectively.     But  by  em] 
Ing  8,000  c.c.  of  a  ii-ool   per  cent,  gold  solution   (auro- 

tude),  in  one  ease  without,  ami  in  another  ease  with 
0*2  per  cent,  of  free  KCy,  and  filtering  the  liquid  through 

—  tubes  ( lo  cm.  long  anil  ■_'  cm.  in  diameter)  containing 
lo  grms.  of  charcoal  dust,  it  was  found  that  the  ret  over}  ■  t 
gold  from  tin  former  solution  amounted  to  99*95  percent., 
ami  that  from  the  liquor  containing  free  cyanide  was 
percent  ,  whilst  the  free  cyanide  in  the  latter  in-- 
reduced  to  0*118  percent  The  charcoal  contained  0*2  per 
cent,  ami  0*187  per  cent,  of  gold  in  the  two  experiments 
respectively.  Filtration  was  effected  under  constant  head. 
The  first  BOO  C  c.  took  two  days  to  filter,  and  then  contained 
d  ii-ol  mgnn.  of  gold  in  the  two  cases  respectively  : 
the  remaining  1,200  c.c.  required  five  days,  a, id  afterwards 
contained  0-01  and  1  -4  mgrm.  respectively.     It  would  thus 

a  that  trie  aeid  Blightly  raised  the  absorbing  power 
of  the  gold,  whilst  free  cyanide  diminished  it.  The  limit 
of  saturation  was  probably  reached  in  these  experiments 
at  about  0*2  per  cent.,  which  compares  unfavourably  with 
the  concentrated  material  obtained  by  zinc,  cuprous,  or 
electrolytic  precipitation. 

4.  Precipitation  of  Potassium  Aurocyanides  by  Mercuric 
Chloride.  — Fremy  gives  the  following  equation  :  — 

2KAuCy.  +  Hg<  I        S  \uCy:  +  2KCI.HgCy2. 

Hut  the  reaction  takes  place  very  slowly  in  the  cold.  It  is 
found  to  be  hastened  by  warming  ;  and  on  boiling  for  a  few 
minutes,  almost  the  whole  of  the  gold  may  he  precipitated  as 
the  easily  filtered  yellow  cyanide.  For  practical  work 
potassium  cyanide  could  be  regenerated  in  the  filtrate  by 
pitating  with  just  sufficient  potassium  sulphide  to 
throw  out  all  the  mercury  as  sulphide:  in  this  case  the 
small  quantity  of  gold  left  iu  the  solution  would  not  be  lost. 
The  yellow  cyanide  of  gold  may  be  ignited  to  pure  gold  at 
a  low  red  heat.  Free  cyanide,  however,  prevent-  the 
precipitation,  and  the  heating  of  the  solution  introduces 
complications  industrially. 

5.  Precipitation  of  Potassium  Aurocyanides  by  Copper 
and  its  Compounds. — Copper  immersed  in  the  aurocyanide 
solution  causes  the  deposit  of  a  yellow  sediment,  not  upon 
the  metal,  but  in  the  solution  ;  iu  one  experiment  ".'>  per 
cent,  of  the  gold  was  thus  precipitated  in  three  days,  and 
then  the  copper  was  removed,  but  the  deposit  continued  to 
increase  for  over  a  week,  until  only  11  mgrm.  of  gold  remained 
dissolved.  The  successful  use  of  eupric  sulphide  as  a  pre- 
cipitant in  the  chlorinatiou  process  led  the  author  to  experi- 
ment with  it  for  cyanide  work.  Using  freshly  precipitated 
CuS  and  an  aurocyanide  solution  containing  o-25  grm.  of 
gold  and  0  02  per  cent,  of  KCy,  the  whole  of  the  gold  was 
precipitated  from  the  solution  when  acidified  with  sulphuric 
acid,  and  two-thirds  from  neutral  or  alkaline  solutions, 
after  agitation  with  the  CnS  for  four  hours.  The  solution 
must  contain  free  mineral  acid,  and  not  more  than  0*  1  per 
cent,  of  free  HCy.  The  CuS.Aq  produced  by  the  action  t  f 
il  9  on  a  solution  of  CuSO  is  added  to  the  gold  solution, 
the  mixture  is  stirred  at  intervals  for  several  hours,  and  the 
gold  will  then  be  found  in  the  residue.  In  one  ease  i  grms. 
of  CuS  completely  precipitated  1  grm.  of  gold  from  1,000  c.c. 
of  acidified  solution.  The  gold  was  readily  recovered  from 
the  residue  by  digestion  with  sodium  -ulphide,  in  which  the 
precious  metal  dissolved,  leaving  the  CuS  ready  for  further 
use.  Electrolysis  precipitates  the  gold  from  the  sulphide 
solution,  the  more  readily  from  concentrated  solutions. 
Filtration  through  CuS  may  suffice  for  the  precipitation  of 
the  gold  in  the  first  case  ;  but  agitation  is  preferred,  and  in 
the  absence  of  free  HCy.  the  gold  is  precipitated  by  the 
copper,  atom  for  atom.  It  is  noteworthy  that  not  more  than 
■  trace  of  copper  passes  into  solution  when  the  gold   is 


deposited,  and  it   appeals  that  the  gold-coutuining  pr.  •  i] 
is    iii. null    a   ooprons   aurocyanide,   oi   the   corresponding 
sulpho-salt.     For   this  rearion  cuprous  chloride  or  cyanide 
(or  other  i  j  is  equally  effective  with  the  enpric 

sulphide.  (  uprous  thiosulpliat.-  (  hyposulphite  I  COQld  also 
b.-  used,  but  the  resulting  p  -  soluble  in  excess  of 
either  potassium  cyanide  or  thiosulphate,  so  that  c plete 

precipitation   is  almost  impossible,  except  after  acidification. 

The    author  USeS   and   prefers    CUprOUS   chloride  a-    a  pteeipi- 

and  adds   it  to  the  acidified  solution  (from  which  free 

HCj  has  I ii  removed)  until  a  drop  of  the  filtrate  from 

ther'  ■  oui-b  precipitate  gives  a  red  precipitate  with 

potassium  ferrocyanide.  lie  Wilde  (gee  tin-  Journal,  I89.r>, 
14,  168  I  also  uses  caprous  chloride,  hut  form-  it  in  the  solu- 
tion, ami  aeiditie-  at  tin  same  time  by  means  of  sulphurous 
in-trad  of  sulphuric  acid.  The  recovery  of  the  excess  of 
cyanide  recommended  by  de  Wilde  i-  possible,  but  is  said 
to  be  thoroughly  unpractical.  When  de  Wilde's  gold  pre- 
cipitation method  is  used,  the  gold  comes  down  very  slowly, 
and  the  solution  must  be  allowed  to  stand  longer  before  and 
after  filtering,  it  is  -aid  (the  latter  to  ensure  that  precipita- 
tion i3  complete  I,  than  when  the  author's  process  is  used. 

6.  Use  of'  Electricity  for  Precipitating  Gold  from 
<  mide  Solutions. — The  difficulties  to  be  encountered  here 
are  the  high  resistance  and  low  concentration  of  the  solu- 
tion,  and    the  gradual    change   in   its  composition.     Large 

rode-  must  he  used  to  reduce  the  resistance  ;  but  even 
then  goid  is  sometimes  deposited  on  the  anode  as  well  as 
on  the  cathode,  and  is  partly  contained  in  a  deposit  which 
forms  in  the  solution.  The  cause  of  this  is  that  the  salt, 
KAuCy\,,  breaks  up  under  electrolysis  into  K,  which  is 
deposited  at  the  cathode,  and  the  ion  AuCy.,  which  tends  to 
Beparate  at  the  anode,  the  deposition  of  gold  on  the  cathode 
being  due  to  the  secondary  chemical  action  of  the  potassium 
upon  the  solution.  High  current-density  and  long  treat- 
ment are  therefore  required  to  separate  all  the  gold.  By 
acidifying  the  bath  with  sulphuric  acid,  the  recovery  of  the 
gold  is  practically  complete  (on  a  small  scale)  in  12 — 24 
hours,  with  either  soluble  or  insoluble  anodes  ;  but  the 
cyanide  is  lost  unle-s  special  means  be  used  to  recover  it. 
In  the  absence  of  such  technical  skill  as  was  shown  by 
Siemens  and  Halske,  failure,  it  is  believed,  is  almost  certain 
to  result  from  an  attempt  to  introduce  a  new  electrolytic 
recovery  process. 

7.  Precipitation  of  Gold  from  Cyanide  Solutions  by 
Means  of  Zinc — The  difficulties  in  this  precipitation  are 
well  known  ;  but  sufficient  attention  has  not  been  paid  to 
the  incompleteness  of  the  precipitation  of  gold  by  zinc. 
The  usually  accepted  equation  — 

2AUKC.V,,  +  Zn  =  K3ZnCy4  +  2Au 

is  apparently  incorrect.  It  is  found  that  burnished  zinc 
gives  no  gold  deposit,  whilst  the  same  zinc,  as  rough  turnings 
from  the  lathe,  works  satisfactorily  ;  and  that  the  reaction 
proceeds  best  in  the  presence  of  a  little  free  cyanide.  But, 
at  best,  precipitation  is  irregular  and  incomplete.  The 
author  considers  it  probable  that  the  double  cyanide  tends 
to  dissociate  in  part  into  the  ions  K  and  AuCy:,  and  that 
these  then  react  with  zinc  and  water  as  follows  :  — 

2KAnt  y    +  2Zn  +  2H20  = 
2ZnCy_  ^'ik'HO  +  2H  +  2Au. 

The  rough  surface  of  the  zinc  turnings  is  here  supposed  to 
facilitate  the  escape  of  the  hydrogen,  and  the  presence  of 
free  cyanide  to  cause  the  solution  of  an  insoluble  film  of 
zinc  cyanide,  which,  otherwise,  would  prevent  further  action. 
When  once  started,  a  further  reaction  between  the  zinc 
cyanide  and  caustic  potash  would  set  in,  so  that  the  com- 
plete reaction  would  be  thus  represented  :  — 

4KAuCy:  +  4Zn  +  2H.O  = 
2ZnCya  +  ZnCy..2K(  y  +  ZnK.,0,  +  4H  +  4Au. 

Hydrogen  is  undoubtedly  produced,  but  it  may  partly 
result  from  the  action  of  the  gold-zinc  couple  upon  the 
double  cyanide  of  potassium  and  zinc.  It  is  probable  also 
that  KCy  is  dissociated,  forming  KOH  and  HCy,  and  that 
methylamine  is  produced  by  the  action  of  nascent  hydrogen 
upon  the  latter.  It  maybe  noted  that  phenolphthalein  give- 
no  coloration   with  either  pure   potassium  aurocyanide   or 
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with  water  containing  zinc  turnings  ;  but  on  uiising  the  two 
liquids,  the  usual  Jeep  rose  colour  is  seen  in  the  neighbour- 
hood of  the  ziuc.  This  may  be  due  to  caustic  potash, 
methvlamine,  or  possibly  to  sine-potassium  cyanide.     The 

enormous  consumption  of  zinc  in  the  process  is  caused  by 
the  action  of  potash,  potassium  cyanide,  and  oxygenated 
water  upon  this  metal.  In  practice,  it  is  impossible  to 
remove  all  gold  from  a  cyanide  solution  within  (say) 
24  hours,  unless  there  be  0- 1  to  0-  2  per  cent,  of  free  cyanide 
present. 

5.  Recovery  of  Potassium  Cyanide  from  Strong  Solutions 
by  Zinc  Sulphate. — When  strong  solutions  of  cyanide  are 
used  (I  per  cent.),  the  cyanide  should  be  recovered  before 
precipitating  the  gold  by  the  cuprous  method.  This  may 
be  done  by  Haut*s  process  (patented  in  1895).  Alkaline 
sulphides  are  first  removed  from  the  cyanide  liquor  by 
means  of  lead  sulphate ;  excess  of  zinc  sulphate  is  then 
added,  and  the  resulting  precipitate  of  zinc  cyanide 
is  separated  by  decantation  or  filtration,  which  is  easily 
effected  if  the  zinc  sulphate  be  in  excess,  but  not  otherwise. 
The  zinc  cyanide  is  then  decomposed  by  sulphuric  acid,  and 
the  hydrocyanic  acid  is  recovered  in  caustic  potash  as 
already  described.  Even  wheu  0-1  per  cent,  of  gold  is 
present  in  the  liquor,  only  a  little  separates  with  the  zinc 
cyanide,  and  this  passes  into  the  zinc  sulphate  solution 
tas  HAuCy2),  from  which  it  is  recovered  by  precipitation 
with  sulphurous  acid  and  sulphate  of  copper,  or  with 
cuprous  chloride  direct.  This  process  is  altogether  superior 
lo  that  of  de  Wilde,  but  gives  trouble  when  the  liquors 
contain  potassium  ferrocyanide,  which  yields  zinc  ferro- 
eyanide,  that  settles  and  filters  only  with  great  difficulty, 
having  the  consistency  of  lard.  When  this  substance  is 
present,  simple  acidification  of  the  original  solution,  with 
ilirect  absorption  of  the  HCy,  would  give  a  better  result  than 
the  preliminary  zinc  sulphate  precipitation. 

9.  Precipitation  of  Aurous  Cyanide  by  means  of  Zinc 
Chloride. — This  is  the  basis  of  Hinders  patent  (1895). 
The  author  found  that  zinc  chloride  formed  by  solution  of 
zinc  in  hydrochloric  acid  produced  only  a  trace  of  aurous 
cyanide  precipitate  in  aurocyanide  liquors :  but  that  when 
prepared  by  treating  an  excess  of  ziuc  oxide  with  hydro- 
chloric acid,  so  that  an  oxyehloride  was  formed,  99  4  per 
cent,  of  the  gold  present  was  precipitated.  The  process  is, 
however,  inferior  to  the  cuprous  method,  because  the  gold 
cyanide  precipitate  is  soluble  in  excess  of  either  acid  or 
alkali.  Before  adding  the  zinc  chloride  to  the  liquor,  the 
silver  in  the  latter  must  be  removed  as  sulphide  by  the 
addition  of  iron  sulphide. 

III. — The  Treatment  of  Orbs. 

An  extraction  efficiency  of  60  to  70  per  cent,  may  be 
sufficiently  good  for  the  treatment  of  low-grade  tailings  in 
South  Africa,  bnt  would  not  be  satisfactory  in  the  case  of 
ores  asssaying  100  dols.  per  ton,  such  as  those  to  which  the 
author  has  directed  his  attention.  By  studying  each  ore 
carefully  the  author  has  been  able  to  bring  up  the  efficiency 
of  the  cyanide  process  as  follows  : — From  70  per  cent,  to 
99  per  cent,  in  the  case  of  Idaho  -  mine  concentrated 
sulphurets  assaying  120  dols.  per  ton  ;  and  from  75  per 
rent,  to  practically  100  per  cent,  with  Alaska  Treadwell 
concentrates  assaying  50  dols.;  whilst  Ilald  Eagle  (Alaska) 
concentrates  assaying  280  dols.  yielded  97  per  cent.  On 
the  other  hand,  Hay  State  concentrates  (California)  assaying 
160  dols.  have  at  present  given  only  a  90  per  cent,  extraction 
efficiency.  There  is  every  probability  that  in  time  equally 
good  results  may  be  obtained  on  a  large  scale.  The  cvanide 
process  may  not  displace,  but  it  should  supplement,  existing 
methods,  and  has  a  promising  field  in  the  treatment  of  low- 
grade  ores. — W.  G.  -M. 

Alloys  containing  Zinc,  On  the  Freezing-Point  Curves  of. 
C.  T.  Heycock  and  F.  II.  Neville.  Proc.  Cliem.  Soc. 
1897,  [176],  60—62. 

The  paper  is  divided  into  two  sections,  the  first   dealing 
with  cases  where  the  freezing  point  of   zinc  is  depressed  by 
the  addition   of  another  metal,  the   second  with   the  ci 
where  it  is  raised  by  such  an  addition. 


In  section  I.,  complete  binary  alloys  of  the  following  pairs 
of  metals,  zinc-cadmium,  zinc-aluminium,  zinc-tin, and  zinc- 
bismuth,  are  given.  In  the  first  three  cases  the  metals 
appear  to  be  miscilde  with  each  other  in  all  proportions, 
but  for  zinc-bismuth  the  freezing  point  curve  shows  the 
horizontal  line  of  identical  freezing  points  characteristic  of 
the  state  when  the  alloy  has  separated  into  two  conjugate 
liquids. 

Taking  the  freezing  point  of  zinc  as  419°,  the  authors 
find  for  the  temperatures  of  freezing  and  the  composition  of 
the  eutectic  mixtures  the  following:  — 


Alloy. 


p.p. 


Atomic  Percentage 
o£  Ziuc. 


Zn-Cfl 

Zn— Al 

■2C4-5 
881 '0 
198-0 

■i:.v:> 

74-0 
llll 

-.to 

Zn— Bi 

9C8 

They  do  not  consider  that  there  is  any  indication  of  these 
metals  combining  chemically  to  form  definite  compounds 
when  they  are  melted  together. 

Dilute  solutions  of  the  following  metals  in  zinc  were  also 
examined: — lead,  thallium,  antimony,  magnesium. 

The  authors  find  that,  with  the  exception  of  aluminium 
and  cadmium,  all  the  above-mentioned  metals,  when  added 
in  small  quantities  to  molten  zinc,  cause  the  same  atomic 
fall;  that  is,  an  alloy  containing  1  atomic  weight  in  solution 
in  99  atomic  weights  of  zinc  has  a  freezing  point  lower  by 
5'1'  than  that  of  pure  zinc.  Cadmium  causes  a  somewhat 
smaller  and  aluminium  a  decidedly  smaller  depression.  The 
atomic  depression  of  5'  ,  when  used  with  Van  't  Hoff's 
equation  for  the  latent  heat,  gives  28 "3  calories  for  the 
latent  heat  of  fusion  of  zinc,  instead  of  Person's  value  of 
2?-13. 

In  section  II.,  dilute  solutions  of  copper  and  of  gold  in 
zinc  are  considered,  and  also  a  complete  freezing  point 
curve  for  all  alloys  of  zinc  and  silver. 

When  small  quantities  of  any  one  of  these  three  metals 
are  added  to  molten  zinc  the  effect  is  the  same  :  the  freezing 
point  is  raised,  and  the  wh^le  mass  of  metal  appears  to 
solidify  at  a  temperature  above  the  freezing  point  of  pure 
zinc.  The  rise  in  the  freezing  point,  moreover,  is  propor- 
tional to  the  amount  of  the  second  metal  present.  But 
wheu  as  much  as  2  atomic  per  cents,  of  silver  or  of  copper 
or  3-3  of  gold  have  been  added,  the  phenomenon  alter-. 
apparently  abruptly.  There  are  now  two  freezing  points,  a 
higher  one  which  is  very  fugitive,  and  which  is  followed  by 
the  preciuitation  of  much  solid,  and  a  lower  one  which  is 
very  constant,  and  which  is  independent  of  the  amount  of 
the  added  metal  so  long  as  the  above-mentioned  minimum 
is  present.  la  the  zinc-silver  curve  singularities  are  also 
found  near  70  and  60  atomic  per  cents,  of  ziuc,  indicating 
the  existence  of  more  or  less  stable  eompounds,  but  the 
formula  of  these  compounds  is  uncertain.  Near  37  5 
atomic  per  cents,  of  zinc  there  is  another  well-marked 
angle  and  a  series  of  eutectic  second  freezing  points,  the 
phenomenon  being  possibly  due  to  the  separations  of  the 
alloy  into  conjugate  liquids. 

The  authors  also  describe  briefly  some  of  the  physical 
properties  of  the  zinc-silver  alloys,  which  appear  to  change 
'.n  character  at  the  angles  of  the  curve. 

The  composition  of  the  silver-zinc  alloys  at  each  freezing 
point  was  determined  by  extracting  a  portion  in  the  liquid 
state,  and  estimating  the  percentage  of  silver  by  a  volumetric 
analysis. 

Gold  or  Auriferous  Mineral,  Method  for  Estimation  or 
Extraction  of.  E.  Serrant.  Comptes  Bend.  1S97, 124, 
[9],  480. 

The  process  consists  in  adding  to  the  crushed  mineral  a 
mixture  of  sodium  chloride,  sodium  nitrate,  and  sulphuric 
acid,  in  proportions  approximately  calculated  according  to 
the  richness  of  the  mineral.  When  the  reaction  is  com- 
plete, water  is  added  to  dissolve  the  chloride  of  gold,  and 
the  gold  is  precipitated  from  this  solution  by  ferrous 
I  sulphate,  oxalic  acid,  or  sulphuretted  hydrogen. — C.  A.  M. 
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Melted  Copper  and  Copper  Alloyt,  Removal  of  Oxide  from, 
by  Phosphorus,    s.  Kara.    Obem.  New*,  1897,  75,  9' 

I'm.  phosphorus  used  f««r  removing  oxide  from  melted 
copper  and  copper  alloys  i-  lirsi  submitted  to  the  following 
treatment: — The  phosphorus  is  cm  into  pieces  weigl 
about  :;  oi  caoh,  and  placed  in  n  concentrated  solution  or 
copper  Bnlphate,  whore  they  an-  left  until  thej  are  covered 
with  precipitated  copper.  The  phosphorus  is  thus  rendered 
mil  safe  to  handle,  and  also,  when  thrown  into  the 
pols,  does  not  take  fin-  at  once,  hut  safely  reaches  the 
molten  metal. 

About  two  pieces  are  usually  sufficient  for  l  cwt.  of  metal 
in  the  pot,  the  phosphorus  playing  the  part  ferromanganese 
<loes  in  steel. — A    8, 


Aluminium  and  its  Alloys,  Analysis  of. 
Rev.  Chem.  Ind.  8,  5— 8. 

Set  under  XX\1I.,  page  359. 


F.  Jean. 


Chromium.  Determination  of,  in  Ferrochrome  and  t  Ikromium 
Steel.     SpOller  and  Brenner.     Chem.  Zeit.  1897,21.3. 

See  under  XXIII.,  page  360. 

Copper ;   Analysis,  Quantitative,  of  Commercial. 

H.  Miirman.     Monatsh.  f.  (hem.  1896,  17,  697. 

See  under  XXlll.,  page  359. 

PATENTS. 

Gold,  Silver,  mid  other  Metals,  tin    Extraction   of,  from 

Ores   anil  Hit-  like;   Impts.  in.     .1.  IS.  Tones,  London. 

Eng.  l'at.  3086,  Feh.  11,  1S9G. 
The  ore,  crushed  to  pass  a  20-hole  per  linear  inch  - 
is  placed  in  a  tauk  with  perforated  walls  covered  with  a 
filtering  medium,  and  set  nithiu  a  larger  tank.  It  is  lure 
subjected  to  the  action  of  an  electrolysed  solution  of  sodium 
fluoride  and  sodium  chloride,  and,  subsequently,  to  further 
action  of  the  hydrofluoric  acid  solution,  to  which  a  mixture 
of  potassium  cyanide  and  potassium  bromide  has  been 
added.  Carbon  or  other  anodes  stand  in  the  ore  compart- 
ment, and  lead  or  other  cathode  plates  receive  the  electro- 
lytic deposit  in  the  outer  cell. — \V.  G.  M. 

Gold  On.  Amalgamating  and  Extracting  Gold  or  other 
suitable  Metals  from,  when  Dry-crushed;  A  <  »/•  or  Im- 
proved Process  for.  F.  L.  Oppermann,  London.  Eng. 
l'at.  4165,  Feb.  25,  1S96. 

The  crushed  ore  falls  from  a  hopper  into  a  vertical  steam- 
jacketed  chamber,  in  which  is  a  perforated  spiral  pipe  \ 
mixture  of  mercury  vapour  and  steam  i-  projected  through 
the  perforations,  and  the  ore  and  condensed  vapours  fall 
over  a  -cries  of  sloping  zig-zag  plates  through  a  vertical 
amalgamating  chamber.  The  lowest  -loping  shelf  i-  pro- 
vided with  a  gutter  to  retain  mercury,  and  the  tailings 
sing  from  this  plate  come  in  coutact  with  a  blast  of  cold 
air.  which  -.  rves  to  condense  any  mercury  vapour  still 
remaining.  Steam  and  mercury  vapour  may  also  be 
introduced  through  subsidiary  pipes  in  the  amalgamating 
chamber  if  necessary. — W.  G.  M. 

Aluminium,  or  Metals  alloyed  with  Aluminium,  Soldi  ring 
of'.  1".  C.  Barnes  and  1".  Campbell,  Greenwich.  Eng. 
l'at.  40o7,  March  2,  1896. 

Tun  basis  of  in  aluminium  solder  must  be  zinc.  The  best 
results  are  obtained  with  an  alloy  of  95  per  cent,  of  Zn  and 
5  per  cent,  of  Al,  or,  for  a  Bolder  with  a  better  colour, 
r  cent,  of  Zn,  j  per  cent,  of  Al,  and  15  per  cent,  of 
Ag.  Tin  must  be  absent,  or  the  joints  will  be  unsound  and 
will  lack  permanence.  The  surfaces  to  be  joined  are  filed 
or  scraped,  and  are  then  heated  "  to  the  right  temperature,'' 
when  the  solder  is  applied  without  flux. — \V.  G.  M. 

Alloys,  lmpts.  in.     [Copper  ]      J.  C.  Bull,  Erith. 
Eng.  Pat.  4899,  March  4,  1S96. 

A  ri\  amalgam,  containing  from  2  to  4  per  cent,  of  mercury, 
;  added  to   molten   electrotype  copper,   to    the   extent  of 


.'to  i,' per  cent      I..--  pare  copper  maj  bi    ised,  but  then 

phosphide  of  eop] msl   be  added   before  the  amalgam, 

taking  .-an-  that  p  .  appreciable  amount  of  phospbci 

left  in  tin-  metal.      Such    an  alloy    is    -aid   to   roll   and    work 

well  ai  a  nil  heat,  and  to  !"■  sufficient!]  hard  for  ordinan 
purposes  when  cold.  —  W.  (,.  M. 

Sewage  and  other  Waste  Liquids,  The  Utilisation  of  B>i- 
and  Waste  Products  \  Ftw   Dusts  |   //»</<  Iron  mid  - 
Industries  for  the  Manufacture  of  Improui  ,1  Precipito 
tor   tin    Purification  of.      W.    K.  Adeuey,   and   \\\   K 
Parry,  both  of  Dublin.      Eng.  l'at.  5955,  March  17,  1896 

See  under  XVIII.  B.,  page  349. 

Aluminium  Alloys,  Manufacturt  of)  Impts.  in.  W.  Pearson, 
Birmingham,  and  J.  A.  Bott,  Colwyn  Bav.  Eng.  l'at. 
6033,  March  1H,  1896. 

To  alloy  aluminium  with  0*1  to  5  per  cent,  of  cobalt,  the 
former  metal  is  melted  in  a  closed  nickel  crucible,  and  is: 
then  poured  into  a  crucible  containing  the  required  quantity 
of  cobalt  in  a  state  of  fusion. — W.  G.  M. 

Metals.  VoUltili  :  Apparatus  f,,r  Separating  from  their 
Alloys.  .1.  Inirav,  Loudon.  From  M.  A.  J.  Uoux, 
l'aris.      Eng.  l'at.  6572,  March  ■>;,,  1896. 

A  HOEIZONTA1  distillation-chamber  is  supplied  with  char- 
coal and  heated  to  the  temperature  necessary  to  volatilise 

the  metal  required;  at  one  end  is  a  smaller  and  separate 
melting  chamber  connected  with  it  by  a  |J-shaped  channel 
that  serves  both  as  a  liquid  seal  and  as  a  means  of  conveying 
the  melted  alloy  or  amalgam  into  the  larger  chamber.  At 
the  opposite  end  is  a  second  U-shaped  seal  torthe  withdrawal 
of  the  residual  alloy,  and  a  flue  leading  to  a  condensing 
chamber  for  the  reception  of  the  volatilised  metal. 

—  \V.  G.  M. 

Chemically  Pure  Gold  from  Fine  Gold  and  Alloys  rich  in 
Gold,  An  Improved  Process  for  Obtaining.  [Hot  Gold 
Chloride  Hath,']  W.  1'.  Thompson,  of  the  Agency  for 
Foreign  Patent  Solicitor-.  London.  From  Dr.  E. 
Wohiwill,  Hamburg,  Germany.  Eng.  Pat.  "783,  April  13, 
1896. 

— G.  H.  B. 

Ores.  Refractory  .-  Improved  Process  for  Treating.     E. 

Govett,  Melbourne.  Eng.  l'at.  iJ,10G,  June  3,  1896. 
The  crushed  ore,  dried  if  necessary,  is  mixed  with  from 
1  to  4  per  cent,  of  charcoal,  and  is  then  passed  into  a  bath 
of  molten  lead.  From  45  to  70  per  cent,  of  the  silver 
present  is  retained  by  the  lead,  which  is  then  withdrawn 
and  treated  accordingly.  The  residue,  which  contains  1  to 
io  per  cent,  of  the  lead  used,  is  concentrated  to  remove  zinc 
and  gangue  ( if  present),  and  the  concentrates  are  then 
smelted.— W.  G.  M. 

Zinc  and  Alkalis,  Impts.  in  the  Electrolytic  Production  of. 
( >.  Dieffenbacb,  Darmstadt,  Germany,  ling.  Pat.  25,804, 
Nov.  16,  1896. 

The  electrolytic  vessel  is  divided  into  three  parts  by  two 
diaphragms,  the  anode  and  cathode  compartments  contain- 
ing respectively  sodium  sulphate  and  an  alkaline  solution 
of  zinc,  while  the  centre  compartment  contains  sodium 
sulphate,  or  a  solution  of  alkaline  chlorides  or  dilute  alkaline 
lye.  In  the  first  case,  on  the  passage  of  the  current,  zinc  is 
d.  posited  in  the  cathode  compartment,  and  the  streugth  of 
the  solution  in  zinc  may  be  maintained  by  heating  it  together 
w;th  zinc  oxide,  zinc  hydroxide,  or  even  metallic  zinc. 
Simultaneously  with  the  separation  of  zinc,  caustic  soda  is 
formed,  which  passes  into  the  centre  compartment  instead 
of  being  neutralised  by  the  free  acid  formed  in  the  anode 
compartment,  as  is  the  ease  when  only  one  diaphragm  is 
employed.  The  anode  solution  is  kept  constantly  circula- 
ting aud  the  acid  is  neutralised  with  lime,  .s:c.  as  soon  as  it 
is  formed.  The  solution  in  the  centre  compartment  is 
regularly  drawn  off,  and  the  caustic  soda  there  formed 
separated  by  evaporation  from  the  sulphate  of  soda,  which 
en  stallises  out.  -G.  H.  R. 
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XI  -ELECTRO-CHEMISTRY  AND 
ELECTRO-METALLURGY. 

(A.)— ELECTRO-CHEMISTKY. 

Manganese  Compounds,  Influence  of.  on  Lead  Accumula- 
tors. (.;.  v.  Knorre.  Zeits.  f.  Elektrochemie,  3,  362 
—364. 
In  the  literature  of  tho  subject,  especially  in  patent  specifi- 
cations, it  has  frequently  been  proposed  to  replace  part  of 
the  lead  peroxide  in  the  positive  plates  by  manganese  per- 
oxide. Thus,  Heinze  proposes  to  form  the  electrodes  by 
the  electrolysis  of  organic  lead  compounds  in  presence  of 
manganese  salts,  stating  that  this  increases  the  E.M.E. 
and  prevents  buckling.  Fournier  and  Epstein  specify  an 
addition  of  manganese  peroxide  in  forming  the  plates.  The 
author  6hows  by  the  following  experiments  that  when 
manganese  compounds  are  present  in  a  lead  accumulator 
(either  as  peroxide  on  the  positive  plates  or  dissolved  in  the 
electrolyte)  they  act  as  oxygen  carriers  from  the  positive 
to  the  negative  plate ;  thus  they  tend  to  discharge  the 
accumulator  and  diminish  its  capacity.  (1.)  A  freshly- 
charged  positive  plate  is  placed  in  dilute  sulphuric  acid 
containing  a  little  dissolved  manganese  sulphate.  The 
characteristic  colour  of  permanganic  acid  is  exhibited  in  a 
few  minutes,  and  the  liquid  shows  plainly  the  absorption- 
spectrum  of  this  substance.  The  same  reaction  takes  place 
slowly  (12  to  24  hours)  when  the  acid  solution  of  manga- 
nese sulphate  is  simply  shaken  up  with  lead  peroxide  ;  it 
is  much  more  rapid  when  the  latter  is  in  the  form  of  a 
freshly-charged  plate.  (2.)  A  freshly-charged  positive 
plate  containing  some  manganese  peroxide  is  placed  in 
dilute  sulphuric  acid:  permanganic  acid  is  again  formed, 
and  can  be  recognised  by  its  colour  and  absorption-spec- 
trum. (3.)  Potassium  permanganate  is  added  to  dilute 
sulphuric  acid  until  the  latter  is  distinctly  coloured  red. 
When  a  freshly-formed  negative  plate  of  spongy  lead  is 
hung  in  the  solution  the  colour  gradually  disappears.  The 
spongy  lead  reduces  the  permanganic  acid.  A  similar 
experiment  can  be  performed  with  finely-divided  crystalline 
lead,  prepared  by  electrolysis  from  lead  acetate.  As  the 
permanganic  acid  is  reduced, manganese  sulphate  is  formed, 
and  at  the  same  time  an  equivalent  quantity  of  lead  oxide 
or  sulphate.  (4.)  From  the  above  experiments  it  follows 
that  when  manganese  peroxide  is  present  on  a  positive 
plate  (or  manganese  sulphate  in  solution)  it  is  converted 
by  the  lead  peroxide  into  permanganic  acid ;  the  latter  is 
then  reduced  by  the  spongy  lead  plate,  on  which  it  sets  free 
oxygen.  Thus  manganese  compounds  play  tho  part  of 
oxygen  carriers  in  lead  accumulators  and  diminish  their 
capacity.  If  a  charged  accumulator  containing  such  com- 
pounds be  left  to  itself,  it  loses  its  charge  with  comparative 
rapidity  ;  whereas  a  similar  cell  containing  no  manganese 
in  the  electrodes  or  electrolyte  will,  under  similar  circum- 
stances, retain  a  considerable  proportion  of  its  charge. 

— D.  E.  .7. 

Secondary  Battery,  A  New.     D.  Tommasi.     Bull.  Soc. 
Chim.  1897,  17,  211—213. 

The  author  describes  a  form  of  secondary  battery  which 
differs  from  those  ordinarily  in  use,  inasmuch  as  the  electrodes 
consist  of  lead  grids,  embedded  in  spongy  lead  or  peroxide, 
the  whole  being  enclosed  in  envelopes  or  sheaths  of  pure 
celluloid  perforated  with  a  large  number  of  small  holes. 
The  cement  used  in  the  manufacture  of  the  sheaths  is 
obtained  by  macerating  scraps  of  celluloid  for  48  hours 
it  I  in  acetone  or  glacial  acetic  acid  mixed  with  alcohol. 
Cells  in  which  these  electrodes  are  employed,  contain,  for 
a  given  weight,  a  very  large  proportion  of  active  material, 
viz.,  70 — 75  per  cent.,  and  consequently  have  a  very  large 
capacity.  The  current  used  in  charging  the  cells  may- 
amount  to  3  or  4  amperes  per  kilo,  of  electrodes,  whilst  on 
discharging,  8  or  even  15  amperes  per  kilo,  may  safely  be 
taken.     The  following  constants  aregiven:  — 

Initial  electro-motive  force fi  volts. 

Mean  ,.  „  i'O  _  ., 

rapacity  per  kilo,  of  electrodes 23— 25  amper 

Output  in  ampere-hours 115  per  cent. 

„     „    watt-hours 80    „ 


The  author  recommends  a  discharge  varying  from  1  to 
;>  amperes  for  cells  having  a  capacity  of  22  ampere-hours. 

—J.  S. 

Calcium  Carbide.   The  Cost  of  Production  of.     I).  Kordai 
Rev.  de  Chim.  Ind.  1896,  7,  [83],  341. 

See  under  II.,  page  318. 

PATENTS. 

Electrolytic  Processes  and  Apparatus  [Spiral  Electrodes], 
Improved.  A.  E.  l'eyrusson,  Limoges,  France.  Eug.  Pat. 
56 16,  March  12,  1896. 

Helical  electrodes  are  claimed,  of  which  several  examples 
are  shown,  whereby  a  prolonged  circuit  is  imparted  to  the 
electrolyte  in  circulation  through  the  coils  of  the  helix 
whilst  undergoing  electrolysis.  "  The  helical  form  presents- 
the  advantage  that  the  electrolytes  must  follow  the  spiral1 
course,  which,  according  to  the  pitch  of  the  helix,  may  be 
very  many  times  sweater  than  the  height  of  the  cell." 

—J.  C.  R. 

Electrolytic  Apparatus  ["Venetian-Blind "  Electrodes], 
Impts.  in.  A.  Le  Royer,  A.  E.  Bonna,  aud  P.  van 
Berchem,  Geneva,  Switzerland.  Eng.  Pat.  13,690,  June 
20,  1896. 

To  dispense  with  diaphragms  for  the  separation  of  gases, 
vertical  electrodes  are  constructed  like  Venetian  blinds,  the 
superposed  inclined  slats  ("  blades  ")  of  which,  have  the 
upper  surface  of  their  lower  edge  covered  with  a  coating  of 
suitable  insulating  material,  in  order  to  prevent  the  gas 
bubbles,  formed  during  the  electrolytic  action,  from  escaping 
directly  vertically  from  the  said  lower  edges  in  the  direction 
of  the  opposite  electrode.  The  blades  of  one  of  the  electrodes 
are  preferably  inclined  in  an  opposite  sense  to  those  of  the 
other  electrode,  so  that  the  gas-bubbles  formed  on  the  sur- 
face of  the  several  blades  of  one  electrode  are  guided  by  the 
blades  in  one  and  the  same  direction. — J.  C.  E. 

Secondary  Batteries,  Impts.  in.  H.  H.  Lake,  London. 
From  J.  Julien,  Brussels,  Belgium.  Eng.  Pat.  7255, 
April  2,  1896. 

The  claims  are  :  1st,  for  "  a  secondary  battery  characterised 
by  the  arrangement  of  its  electrodes,  of  the  two  names, 
whether  of  the  same  nature  or  different,  so  that  those  of 
the  same  name  dip  into  a  different  liquid  from  those  of  the 
opposite  name,  thus  forming  a  secondary  battery  with  two 
liquids,  for  the  purpose  of  augmenting  the  work  at  the 
negative  pole,  and  hence  the  electro-motive  force  of  the 
element." 

2nd.  "For  the  secondary  battery  of  the  first  claim,  a 
constructional  form,  e.g.,  characterised  by  the  constitution 
of  the  negative  pole,  as  a  strip  of  lead,  surrounded  by  per- 
oxide of  lead,  dipping  into  dilute  sulphuric  acid,  and  of  the 
negative  pole  as  a  strip  of  zinc  dipping  into  an  aqueous 
solution  of  caustic  soda,  the  two  liquids  being  separated  by 
a  porous  diaphragm  or  vessel. — J.  C.  R. 

Secondary  Batteries,  Impts.  in,  and  Process  of  Forminy 
same.  G.  W.  Harris  and  R.  J.  Holland,  Xew  York, 
U.S.A.  Eng.  Pat.  251,  Jan.  5,  1897. 
Plates  of  lead  are  grooved  on  both  sides  to  receive  the 
active  material.  They  "  may  be  made  either  by  casting, 
rolling,  or  sawing  out,  to  form  the  grooves  between  the 
ribs."  The  plate  is  borderless  except  at  its  top,  where  it 
is  provided  with  a  lug.  In  "  forming  "  the  plates,  they 
may  be  first  immersed  m  a  bath  "  composed  of  dilute  sul- 
phuric acid  (which  is  practically  a  non-solvent  of  lead)  and 
an  acid  (preferably  acetic  or  nitric)  which  is  a  solvent  of 
lead."  They  are  subsequently  treated  eleetrolytically  in  a 
bath  of  sulphuric  acid  and  a  metallic  sulphate,  magnesium 
sulphate,  and  "  any  one  of  a  series  of  suitable  acids  that  are 
ready  solvents  of  lead — for  example,  acetic  acid — with, 
lastly,  a  corresponding  salt  for  the  lead  solvent,  vi:.,  mag- 
nesium acetate."  Where  aluminium  sulphate  is  employed, 
"  the  acid  solvent  of  lead  becomes  aluminium  acetate."  To 
nitric  acid,  as  the  acid  solvent  of  lead,  is  added  a  nitrate, 
aud   so   on.     "  Selenic   acid  might   be   used    in  place   of 
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sulphuric;  the  -.U-naii-  would  then  be  need  instead  of  the 

sulphates."  The  formation  i-  completed  in  u  "  bath  com- 
■  i  Hi  dilate  Balphuric  acid  and  a  proportionately  small 
■ . t •  t %  of  an  acid  sulphate,  as  thai  of  sodium  or  potas- 
>ium."  "  Such  of  tlm positives  as  are  intended  t<»  become 
negaliiw  are  reduced  in  this  same  electrolyte  or  bath,  by 
bong  connected  with  the  negative  terminal  of  the  charging 

current."-    .1    ('    K 

trie   Batt.r-*     ■   !>■        .    Impts.    in.      V.   Schmidt, 
Berlin,  Germany.     Eng.  Pat    10,095,  May  12,  1896. 

I  n.:  improvemt  nts  relate  to  the  construction  of  a  "  dry  " 
cell  A  carbon  cylinder  closed  at  top  is  placed  in  tin 
annular  space  between  an  outer  tine  cylinder  and  (capping) 
an  inner  sine  cylinder  (previously  tilled  with  a  solution  of 
tnmoniac).  The  space  between  the  carbon  and  outer 
cylinder  is  rilUd  with  an  exciting  paste,  consisting,  "in 
addition  to  finely-divided  quebracho  wood,  of  extract  of 
tannin  infused  in  boiling  water,  and  purified  by  filtering 
together,  with  the  addition  of  a  -mall  quantity  of  a  solution 
ot  chloride  of  zinc,  the  wood  particle-  acting  to  prevent 
polarisation."     By   turning    over    the    cell   and    placing 

ipright,  the  solution  ot  sal  ammoniac  is  transferred  from 
the  inner  zinc  cylinder  to  the  annular  space  between  it  and 
the  carbon  cylinder,  "  thus  reviving  the  cell  by  the  gradual 
-inking  of  the  liquid  in  the  said  annular  space,  because  it 
-  through  the  porous  carbon,  and  keeps  the  paste 
moist."  The  line  cylinders  are  in  electrical  connection  at 
the  bottom.  The  carbon  cylinder  rests  i  in  a  layer  of  paraffin 
rut.  into  the  annular  space  between  them. --,!.  C.  It 

Oxygen  and  Hydrogen  by  Electrolysis  {Perforated Metallic 

JJiaphraau:   .      y<  10  and  Useful  Intpts.  in  Me  Apparatus 
the    Production    of'.       P.    Garuti    and    1\     Fompili, 
Naples.  Italy.     Eng.  Pat  33,66.1,  Oct.  '.'4,  1S96. 

it  improvements  on  Eng.  Tat.  H'OsS  of  1892  (this 
Journal.  1-  1,768  relate  to  means  for  separating  oxygen 
and  hydrogen  in  electrolysis  by  metallic  diaphragms  plac.  1 
between  the  electrodes,  the  -aid  diaphragm-  being  perforated 
in  their  lower  part,  up  to  a  little  height,  by  small  holes  as 
near  as  pc-sible  to  each  other. — J.  C    B. 

'Electric    Insulating    Compound.     L.    Honig,   St.    Louis, 
Missouri,  1    S.  v.     Eng.  Pat.  28,868,  Oct.  27,  1*96. 

100  i-akts  contain — alcohol.  30;  gum  shellac.  'J."';  wheat 
flour,  20  ;  powdered  asbestos,  30  :  glue.  2.  :  varnish,  2  : 
glycerin,  1. 

The  shellac  is  dissolved  in  the  alcohol,  then  the  asbestos 
led,  then  the  glycerin  and  glue,  and  lastly  the  varnish 
and  wheat  flour.  The  compound  is  applied  with  a  brush. 
The  flour  is  added  merely  to  give  body,  and  the  proportion 
is  varied  as  required.  The  varni>h  may  be  omitted,  or  varied 
in  quantity,  as  it  is  only  used  as  a  finish.  Glycerin  makes 
the  mixture  flow  smoothly,  and  the  glue  tends  to  make  the 
material  tough. — 1..  A. 

Storage   Batteries  [Preparation  of  Active  Material    leith 
Sulphates],  Impts.  in   the  Manufacture  and  Production 
of  Elements  or  Plates   for  Electrical  Storage  Batteries. 
C.  Brault,  Paris,   France.     Ens.   Pat.  29.907.   Dec. 
1896. 

The   claims   are  for   manufacturing    electrodes   "  by    com-    I 

-  :ig  between  the  parts  of  conductive  grids,  active 
material  or  material  to  be  rendered  active,  prepared  from  a 
mixture  of  oxide  of  lead  or  litharge  and  sulphate  of  an 
alkali  or  of  an  alkaline  earth,  treated  with  a  solution  of 
ammonia,  or  of  ammouiaeal  salt  (with  or  w  ithout  bisulphate    , 

.>  rcury  according  to  the  denomination  of  the  plate  .  .  .).'" 
For  the  negative  plates  1  to  2  per  cent,  of  bisulphate  of 
mercury  is  added.  Before  forming  the  compressed  materia], 
it  is  steeped  for  a  few  hours  in  a  weak  solution  of  sulphuric 
acid  to  which  is  added  2  to  3  per  cent,  of  the  salt  employed 
in  the  preparation  of  the  plates.  To  provide  for  expansion 
in  the  course  of  "  formation,"  the  tablets  of  active  material, 
or  material  to  be  rendered  active,  axe  perforated. — J.  C.  B. 


Electrolytic-Cooling    das   Arrangements],   Imj,t 
m    and    Apparatus   for    Producing.      J.    V.   Johnson, 
London.     From  the  Electric  Rectifying  and  Kefin 
Camden,  Neil  Jersey,  1    K.A  ',966,  Dec.  2S 


1896. 


29, 


Tin  process  com  tially  iu  subjecting  oxygen  gas  to 

an  electric  current  in  the  form  of  a  brush  discharge,  the 
oxygen  gas  being,  by  preference,  at  u  low  temperature  while 

it  is  being  subjected  to  the  action  of  the  current.  Apparatus 
for  carrying  out  the  process  is  also  fully  described  and 
shown.    Th.  oxygen  gas  ma)  be  cooled  by  passing  through 

a  cooling  medium,  ore pressed,  then  cooled  and  permitted 

to  expand  either  directly  into  the  ozone  generator  or  into  a 
supply  chamber  therefor,  thereby  cooling  it  to  the  desired 
\-  a  rule,  the  lower  the  temperature,  the  better 
the  result."     It  is  preferred  ixygen  gas  of  a-  pure 

a  character  as  can  be  manufactured  on  a  commercial  -cale 
.  .  .  ."  The  process  and  apparatus,  it  i-  -aid.  are  parti- 
cularly adapted  for  use  in  purifying  and  di  _•  and 
deodorising  alcoholic  and  other  liquids,  and  for  general 
..'ion  where  ozone  gas  is  required.— J.  ('.  1\. 


(B.)— ELECTRO-MKTALLUPGY. 

Electrical  Resistivity  of  Electrolytic  Bismuth  at  Lour 
Temperatures,  and  in  Magnetic  Fields.  J.  Dewar  and 
J.  A.  Fleming.      Pro.-.  Boy.  Soc.  60,  (1897),  125—432. 

The  authors  have  measured  the  electrical  resistance  of  a 
wire  of  pure  bismuth  placed  transversely  to  the  field  of  an 
electro-magnet  and  at  the  same  time  subjected  to  low- 
temperatures.  The  electro-magnet  was  a  powerful  one 
provided  with  adjustable  pole-pieces:  it  was  excited  by  a 
constant  current  and  the  intensity  of  the  field  was  varied  by 
varying  the  interpolar  distance.  The  bismuth  (electrolvti- 
cally  pure")  was  in  the  form  of  a  wire  about  5  mm.  in 
diameter  and  3 — 4  cm.  long,  looped  in  a  single  turn.  Bv 
w  rapping  it  in  cotton-wool  and  pouring  on  this  liquid  air, 
the  temperature  was  reduced  to  Is",  <\  by  enclosing  it  in 
a  small  glass  vacuum  vessel  a  further  reduction  of  tempera- 
ture to  203°  C.  was  attained.  The  following  results  were 
obtained: — 

If  the  transverse  field  be  zero,  then  cooling  the  bismuth 
always  reduces  its  resistance.  If  the  bismuth  be  then 
transversely  magnetised,  the  re-istance  is  increased,  and  for 
j  temperature  below  the  normal  one  (about  20"  C) 
there  is  some  particular  strength  of  transverse  field  which 
just  annuls  the  effect  of  the  cooling,  and  brings  the  resis- 
tance of  the  bismuth  back  again  to  the  same  value  it  had 
when  not  cooled,  and  not  in  any  magnetic  field.  Hence  the 
curves  showing  the  resistance  at  any  temperature  lower 
than  the  normal  one  (20'  C.)  as  a  function  of  the  transverse 
field,  cross  the  curve  showing  the  resistance  as  a  function  of 
the  field  wber.  taken  at  a  normal  temperature.  These 
crossing  points  are,  however,  not  identical  for  different 
resistance-temperature  fields.  The  lower  the  temperature 
the  less  is  the  strength  of  field  which  will  bring  the  bismuth 
back  to  its  original  resistance  w  hen  not  cooled  and  not  m 
the  field. 

In  a  transverse  magnetising  field  having  a  strength  of 
22,000  C.G.S.  units,  the  resi-tauce  of  bismuth  taken  in 
liquid  air  is  150  times  greater  than  its  resistance  in  a  zero 
field  at  the  same  temperature.  The  lower  the  temperature 
the  greater  is  the  multiplying  power.  In  this  respect 
bismuth  is  a  remarkable  exception  to  other  metals.  Thus 
in  the  case  of  zinc,  iron,  and  nickel,  the  resistance  is  affected 
by  magnetisation  to  a  small  degree  ;  but  the  authors  do  not 
find  any  effect  which  is  sensibly  greater  at  low  than  at 
ordinary  temperatures. — D.  E.  J. 

Aluminium.  Recent  Determinations  of  Electrical  Con- 
ductivity of.  J.  \V.  Richards  and  J.  A.  Thomson. 
J.  Franklin  Inst.  1897.143,  195—199. 

The  authors  attribute  the  variable  figures  which  have  been 
given  for  the  electrical  conductivity  of  aluminium  to : — 
1st.  The  use  of  impure  metal,  as  only  iu  recent  years  has 
99  per  cent,  aluminium  been  obtainable.    2nd.  The  reference 
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of  the  conductivity  to  copper  or  silver  standards,  without 
the  indications  of  chemical  or  physical  condition.  3rd.  The 
lack  of  an  accurate  standard  of  absolute  resistance,  4th. 
Imperfect  methods  of  measurement. 

They  have  therefore  carried  out  a  series  of  experiments 
with  the  object  of  more  accurately  determining  the  con- 
ductivity by  the  help  of  more  efficient  and  better  appliances 
as  indicated  above. 

There-ults  arc  expressed  in  absolute  measurement.  A 
certified  standard  resistance  coil  of  1  "  international "  ohm, 
with  a  possible  error  of  0-02  per  cent.,  was  used. 


The  Carey  Foster  method  of  comparison  was  adopted. 
The  metal  in  the  form  of  wire  (SO  ft.  lengths,  the  diameter 
measured  by  micrometer,  checked  by  weighing  and  specific 
gravity),  was  wound  ou  wooden  bobbins,  immersed  in  an 
oil  bath,  temperature  of  which  was  carefully  noted.  The 
standard  coil  was  immersed  in  water,  aud  temperature  of 
room  kept  constant.  The  bridge  wire  was  carefully 
calibrated,  and  a  reflecting  galvanometer  employed. 

Two  separate  wires  were  used  of  the  first  specimen,  and 
the  results  only  differed  by  oue  hundredth  per  cent,  from 
each  other. 


Analysis. 

Resistance  at  6  '  < '. 

of  a  Wire 

1  metre  long  by 

1  mm.  Diameter  in 

Ohms. 

Specific  Resistance  at  0°  C, 

i.e..  Resistance  of  1  c.c.  in 

Absolute    i'.i,>.    Units 

of  Resistance. 

Aluminium.           Iron.               Copper. 

Silicon.             Sodium.              Zinc. 

Hard. 

Haiti. 

Annealed. 

99-66 

9877 
97  -Hi 
W39 

o-io 

0-25 
0-20 
0-25 

0-25 

ooo 
o-oo 

0-57 
2-26 

S-07 

0-16 

,ri,: 
0-45 
0-30 
11-24 

0-008 
0-052 
0-012 
0-032 
0  052                     1-50 

0031245 
0*03290 

0-HSH27 

O'ossso 

0-O35S3 

24.-,:! -7 
2aSlU 
2848-0 
2819-6 
30U"4 

2 182 -2 
25S5-U 

2:>si-7 

The  authors  show,  after  comparing  their  figures  with 
those  of  previous  experimenters,  that  when  the  impurities 
are  taken  into  account,  the  results  are  fairly  in  agreement. 

McGee  determined  in  1890  the  conductivity  of  aluminium 
of  98-52  per  cent,  purity  to  be  54  S  per  cent,  that  of 
copper,  when  unaunealed. 

The  authors  were  led  to  the  conclusion  that  the  conduc- 
tivity of  hard-drawn  commercial  aluminium  was  strongly 
affected  by  impurities,  being  approximately:  — 

(Copper  =  100) 

98*5  per  cent,  of  aluminium 55*0 

99-0  ..  „  59-0 

Me  5  „  , 61-0 

99-75        ,.  ..  ixs-ii  t.>  f.ru 

100*00        „  „  .probably    66-0to67'0 

Annealed  wire  was  found  to  have  a  conductivity  very 
nearly  1  per  cent,  greater  than  unaunealed. —  I  >.  II. 

Platinum  in  Russia,  Production  of.     Handelsmuseum, 
through  Imp.  Inst.  J.,  April  1897,  132. 

The  Russian  Ministry  of  Finance  has  recently  issued  a 
report  on  the  production  of  platinum.  Eussia  is  the  most 
important  country  in  the  world  as  regards  platinum,  pro- 
ducing forty  times  as  much  as  all  the  other  countries 
together.  In  IS*"  the  amount  was  2,946  kilos.,  and  in 
1895,  4,413  kilos.,  whilst  in  1894  the  production  was 
.3,208  kilos.  The  rare  metal  is  found  entirely  in  Southern 
Ural.  Its  manufacture  is  not  carried  out  in  Eussia,  but  in 
1  icrmany, where  it  is  imported  in  the  ore;  and  what  Eussia 
requires  in  the  shape  of  prepared  platinum  has  to  be  pur- 
chased in  Germany.  The  price  of  platinum  has  been  very 
high  during  recent  years  ;  at  present,  raw  platinum  costs 
900  marks  per  kilo.  The  still  rarer  metal,  iridium,  is  also 
found  with  platinum,  but  in  very  small  quantities.  In  1895 
the  amount  was  4-1  kilos.,  and  in  1894  but  very  little 
more. 

PATENTS. 

Reducing  Metals  from  their  Ores,  and  for  Obtaining 
<  in  hides,  Acetylene,  Cyanogen,  Cyanides,  Nitrides,  and 
for  Firing  yitrof/m  ;  Impfs.  in  Processes  and  Apparatus 
for.  [Electrical  Blast  Furnace.]  H.  Maxim,  New 
Vork,  U.S.A.      Fug.  Pat.  1905,  Jan.  27,  189C. 

The  apparatus  consists  of  a  primary  heater,  an  electrical 
superheater,  and  a  blast  furnace,  all  arranged  tinder  one 
gastight  easing.  The  primary  heater  consists  of  a  furnace 
in  which  either  solid  or  gaseous  fuel  may  be  burnt,  and 
which  heats  a  long  series  of  pipes  arranged  transversely 
across  it,  through  which  the  gaseous  fluid  on  its  way  to  the 
blast  furnace  i-  passed.  The  furnace  is  adapted  to  work 
with  a  blast  under  pressure,  and  fuel  is  supplied  to  it  by 
means  of  a  .-crew  teed  provided  with  valves.     The  primary 


heating  pipe  communicates  with  two  electric  furnaces  placed 
side  by  side,  aud  connected  by  a  pipe  at  their  upper  end, 
and  the  gas,  after  passing  through  them,  leaves  the  second 
at  the  bottom,  and  enters  the  blast  furnace,  aud  thence 
passes  through  scrubbers  into  a  gasometer,  from  whence  it 
is  passed  back  uuder  pressure  through  the  heating  appa- 
ratus, or  otherwise  treated  as  desired.  The  linings  of  the 
gas  passage  and  the  electric  furnace  are  composed  of  some 
material  which  w  ill  not  be  acted  on  by  the  gaseous  fuel ;  for 
instance,  it  is  carbon  if  carbonic  acid  is  employed.  In  the 
first  electric  furnace  which  is  filled  with  carbon  blocks  or 
other  refractory  material,  the  carbon  electrodes  are  placed 
preferably  at  the  top  aud  bottom,  lu  the  second  they  are 
arranged  spirally,  and  the  furnace  is  filled  with  fireclay. 
When  calcium  carbide  is  to  he  manufactured,  the  blast 
furnace  is  fed  with  lime  aud  coke  by  means  of  a  screw- 
feed,  and  the  passage  through  it  of  the  highly-heated 
carbon  monoxide  forms  calcium  carbide,  which  is  drawn  off 
at  the  bottom,  or  can  be  blown  off  by  an  atomiser  in  a 
fiocculent  form.  The  electric  superheater  may  also  be 
arranged  horizontally  and  be  rotary.  Set  eral  modifications 
of  the  apparatus  are  given,  and  the  applications  of  it  to  the 
manufacture  of  carbides,  acetylene,  fixation  of  nitrogen, 
production  of  cyanogen,  evaDides,  and  illuminating  gas  are 
described  and  claimed. — G.  H.  E. 

Electro-plating  or  Metallisation  'if'  Wood,  An  Improved 
Proas-  for  the.  11.  A.  V.  W'irth.  Paris.  Eug.  Fat. 
5263,  March  9,  1896. 

The  wood  is  immersed  in  a  bath  of  boiling  wax  which  fills 
the  pores.  On  cooling  it  is  brushed  over  nith  plumbago, 
washed  with  alcohol,  and  plunged  in  the  electrolytic  bath. 

—v.  c. 

Refining  Metals  \_Copptr,  §-c]  by  Electrolysis,  Impis.  in 
Apparatus  for.  A.  S.  Elmore,  Leeds.  From  J.  O.  S. 
Flniore,  Eapurthala,  India.  Fug.  Fat.  5G73,  March  13, 
1896. 
In  this  process  the  electrodes  are  arranged  as  follows:  — 
On  a  rectangular  frame  of  wood  is  laid  a  sheet  of  lead,  or 
iron  covered  with  lead  if  the  sheet  be  large.  On  this  is 
placed  a  plate  of  the  crude  copper  or  other  metal  to  be 
refined,  which  is  shorter  than  the  lead  plate,  and  is  sur- 
rounded by  a  wooden  frame  thick'  r  than  itself.  Several 
pads  of  rubber  or  other  elastic  insulating  material  are  laid 
on  the  copper,  and  then  another  lead  plate  carrying  a  copper 
plate  in  a  wooden  frame  as  before,  apertures  beiug  provided 
in  the  lead  plate  at  the  opposite  end  to  that  in  which  they 
were  provided  in  the  previous  plate.  These  frames  and 
sheets  are  piled  over  one  another  and  clamped  firmly 
together,  the  lowest  and  uppermost  sheets  being  connected 
respectively  to  the   positive   and   negative    terminals    of  a 
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dynamo.  As  t lie  apertures  for  the  passaged  the  electrolyte 
are  at  opposite  ends  o(  adjacent  plate-,  n  ii  forced  to  Bow  in 
a  zig-zag  oonne  through  the  frame,  and  the  metal  dissolved 
on  the  crude  anode  is  deposited  on  the  lead  cathode  above 
it.  The  solution  enters  through  a  pipe  at  the  top,  and  is 
discharged  at  the  bottom  into  a  rocking  trough  whioh  breaks 
the  electric  circuit  through  the  electrolyte,  and  diseha 

its  contents  into  a  tank,  whence  tile  liquid  is  pumped  baok 
with  or  ivithont  Sltration,  into  the  inlet  |>ipc.  The  arrange- 
incnt  of  tin-  electrodes,  may  be  vertical  instead  of  hori- 
zontal, and  they  may  be  bipolar,  in  winch  ease  the  inter- 
mediate lead  sheets  ate  dispensed  with,    (i.  II.  1!. 

B£etals,  fmpts.  in  the  Electro-deposition  of,  particularly 
applicable  to  the  Deposition  on  Wires.  [Rapid  Circu- 
lation.'] .1.  C.  Graham,  London,  Bog.  Pat.  s-ii", 
April  81,  It 

The  current  strength  employed   in   electro-deposition   on 

wires,  strips,  sheets,  tubes,  c,r  cylinders  may  be  greatly 
increased,  und  the  rate  of  deposition  accelerated  by  causing 
the  electrolyte  to  circulate  rapidly  through  tubes  or  troughs 
over  the  whole  surface  of  the  anode  and  cathode.  The  tube 
itself  may  form  the  anode,  or  it  may  contain  pieces  of  metal 
which  act  as  anode*,  and  the  wire  or  matrix  forming  the 
cathode  is  led  through  it  resting  on  suitable  supports.  '  ine 
end  of  the  tube  is  connected  to  a  reservoir  placed  about 
•j  feet  above  it.  and  the  other  with  a  centrifugal  pump 
vhich  returns  the  electrolyte  to  the  reservoir.  Baffles 
placed  in  the  tube  maintain  a  uniform  distribution  of  the 
electrolyte,  and  the  current  strength  which  can  be  used 
depends  on  its  density  and  rate  of  flow. — G.  II.  1!. 

Gold  and  Silver  from  their  Cyanide  Solutions,  Iwpfs.  in  the 
Electric  Precipitation  of.  [Zeinf  Anodes.]  A.  James, 
Glasgow.    Eng.  Pat.  1585,  Jan.  SO,  \<\>7. 

I.kvo  anodes  are  employed,  as  it  has  been  found  that  the 
coating  formed  on  them  during  electrolysis,  protects  them. 
The  cathode  may  be  lead,  as  in  the  Siemens  and  llal-kc 
process,  and  the  gold  and  silver  may  be  recovered  in  the 
same  way.  Or  aluminium  cathodes  may  be  used,  when 
the  voltage  required  is  about  \  volt  higher  than  in  the 
former  ease,  and  the  precious  metals  are  recovered  by 
scraping. — G.  11.  R. 


XII.-FATS.   OILS.   AND   SOAP. 

Arid,  Industrial  Transformation  of,  into  Stearo- 
lactone  and  Monohydroxy stearic  Arid.  David.  Comptes 
Rend.  1897, 124,  [9],  466—46*:. 

When  sulphuric  acid  is  mixed  in  molecular  proportion 
with  oleic  acid  cooled  to  zero,  and  watei  is  added  to  the 
sulpho  acids  produced,  with  precautious   to   prevent  much 

■  of  temperature,  two  layers  are  formed,  the  lower  of 
which  contains  50  per  cent,  of  the  sulphuric  acid  taken, 
whilst  the  upper  is  an  oily  liquid  consisting  of  50  per  cent. 
of  a  sulpho  acid  not  decomposed  by  water  and  50  per  cent. 
of  one  or  more  of  the  three  isotnerides  of  hydroxy-stearic 
acid. 

The  author  considers  that  the  a-  and  y-isomerides  are 
present,  and  his  experiments  have  led  him  to  the  conclusion 
that  the  [<>II]  group  is  transposable  according  io  the 
temperature,  so   that  the   a-acid  mav  be   transformed  into 


the  >aid  (or  more  strictli  speaking  its  inner  anhydri 

To  a  mixture  of  oleic  acid  and  sulphuric  acid  an  equal 
volume  of  cold  watei  w.i-  added  and  the  whole  left  for  an 
hour.  The  lower  layer  of  acidulated  water  was  removed 
and  an  equal  volume  of  pure  water  added.  This  diss.. 
the  oilj  layer,  and  the  clear  solution,  when  left  for  12  boors 
at  —4  to  —5  (  '..  yield,  d  a  quantity  of -mall  white  crystals 
of  stcaiolaetone — the  inner  anhydride  of  7-hydrov ysteai -ie 
acid,  the  amount  being  about  IS  to  20  per  cent,  of  th. 
weight  of  oleic  acid  taken.  When  the  stearolactone  was 
removed  the  clear  liquid  -till  contained  hydroxy-stearic  acid 
1 :10  per  cent.).  On  boiling  tins  liquid  for  about  an  hour  and 
then  leaving  il  over  night,  granular  crystals  were  produced, 
which  melted  al  v"  (.'•.  and  solidified  at  68  C.  (Fremy's 
hydroxy  stearic  acid).  It',  on  the  other  hand,  the  clear  liquid, 
instead  of  being  boiled,  was  kej  t  overnight  at  a  temperature 
of  —4'  to  —5  C,  8  fresh  crop  of  crystals  of  -tearolactone 
was  formed,  and  the  filtrate  from  tie-eon  being  expo 
to  the  cold  for  24  hour-  yielded  -till  more,  and  so  on  a- 
-  any  Ii  \  droxy  -leal  ic  acid  remained  in  the  liquid. 
I  In  an  industrial  scale  the  author  has  thus  obtained 
50  per  cent,  of  solid  products  from  a  given  weight  of  oleic 
acid,  and  he  considers  that  by  using  sulphuric  acid  of  66°  B., 
instead  of  a  little-  over 65  B.  (which  was  the  strongest  he 
could  procure),  the  yield  would  be  increased  to  70  or  even 
80  per  cent.— ( '.  A.M. 

Vegetable  '/'allow.  Chinese.     G.  de  Negri  and  G.  Sburlati. 
Chem.  Zeit.  1897,  21,  [1],  5—6. 

VK'.i.i  u-.i.i.  tallnu  i-  obtained  from  the  fruit  orseedof  a 
variety  of  plants  in  many  pans  of  the  world:  a  more  or 
complete  enumeration  <  f  which  is  given  in  the  paper.  By 
far  the  most  important  i-  the  Chinese,  from  the  so-called 
yaricou  tree  (Croton  sebiferum,  Linn.).  The  commercial 
article  often  contains  an  admixture  of  linseed  oil.  The 
seeds  are  husked  and  roughly  broken,  steamed  till  soft, 
beaten  with  wooden  hammers,  and  the  paste  put  into  warm 
sieves,  through  which  the  melted  tullow  drops  into  pots. 
Or  the  seeds  are  bruised  a. id  boiled  with  water;  the  oil 
collect-  at  the  top  and  solidifies  to  a  cake  on  cooling.  The 
yield  is  from  20  to  30  per  cent  In  some  places  30  OE  ,40 
per  cent,  is  got  by  hot-pressing.  Yet  another  method 
consist-  in  steaming  the  seeds  in  a  perforated  inner  vessel 
surrounded  by  an  outer  one.  The  "  tallow  "  which  envelops 
the  seeds  drops  through  the  perforations  into  the  outer 
vessel.  From  the  remaining  substance,  by  pressure,  an  oil 
called  '■  ting-yon  "  is  got;  this  is  used  for  lighting,  and 
also  in  making  varnishes. 

Samples  of  commercial  vegetable  tallow  are  white  or 
greenish,  and  all  arc  destitute  of  smell  and  taste.  They 
appear  usually  as  egg-shaped  masses  of  from  55  to  CO  kilos., 
which  are  covered  with  rice-straw  and  wrapped  in  rush  mats. 
Hannau.  He  Negri  and  1'nbris,  and  more  recently  Hobein. 
have  investigated  the  properties  of  vegetable  tallow.  Someof 
their  figures  arc  given  in  the  following  table,  with  a  summary 
of  the  results  obtained  by  the  present  authors  from  10  samples. 
These  10  samples  left  a  faint  greasy  mark  on  paper,  and 
showed  a  slightly  acid  reaction.  They  all  dissolved  freely 
in  warm  absolute  alcohol,  but  almost  completely  separated 
out  again  on  cooling.  They  were  easily  soluble  in  ether, 
benzene,  chloroform,  and  carbon  bisulphide.  Their  specific 
gravity-  at  15'  was  from  0-9182  to  0-9217,  and  10  grin-. 
yielded  from  8' 2  grins,  to  S-  "  grms.  of  fatty  acids,  which 
were  white  or  yellowish. 


Lowest  of  10 
Samples. 

Highest  of  10 
samples. 

Average  ot  10 
Samples. 

Hobein 
Comme 

Product. 

Hobem. 

Direct  from 

Seeds. 

\  -ri  and 
Fabris.     From 
Seeds  by  Ether 

36°-5 
23     2 

45°-8 
198-6 
202-0 
28-50 
30-31 

41'1 
31-1 
06°  9 

a  -s 

202-2 
B09"S 
37*74 

j-    - 

f.5°-8 

!•:     7 

200-2 

207-3 
32-23 

:io-io 

43°-45° 

51' 

41' 
203  •« 
207-9 

35-5 

38-1 

•• 

39°— 42° 
32 
49° 
40° 
2033 
206*4 
28-S 
29-6 

S6P— 39° 

28 

Melting  point  of  fattv  acids 

40—41 

Pieexing 

36'— 38' 

,                    ,       ,.           of  fatty  acids  .. 

52--'    53 

0  i 

;U" 
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The  difference  between  Hobein's  figures  and  those  of 
Negri  and  Fabris  arises  from  the  fact  that  the  ether  extracts 
not  only  the  tallow  but  also  some  of  the  oil  contained  in  the 
endosperm  of  the  seeds.  Hobein  prepare!  some  of  this  latter 
oil  as  a  brownish-yellow  fluid  of  sp.gr.  ()•  9498,  saponification 
No.  203 "8,  iodine  No.  145*6. 

The  differences  among  commercial  vegetable  tallows  arise 
partly  from  their  being  mixtures  of  tallows  from  different 
plants,  partly  from  the  different  processes  of  extraction,  and 
partly  from  changes  which  they  undergo  with  the  lapse  of 
time.'— J.  T.  D. 

Hyoscyumus  Niger,  Oil  extracted  from  the  Seeds  of; 
Properties  of.     A.  Mjoen.     Arch,  de  Pharm.  234,  286. 

Tins  fatty  oil  has  a  density  of  0-939  at  15°  C.  It  is  very 
easily  soluble  in  ether  and  chloroform.  1  part  requires  for  its 
solution  56  parts  of  absolute  alcohol,  or  200  part9  of  90  per 
cent,  alcohol.  Vv'hen  saponified,  the  oil  yields  glycerin, 
and  a  mixture  of  oleic  and  palmitic  acids,  together  with  a 
third  acid,  the  exact  nature  of  which  is,  as  yet,  undetermined. 

— H.  T.  P. 

Melting  Point.':,  Xote  on  a  Method  for  Determining. 
E.  H.  Cook.     Proe.  Chem.  Soc.  1897,  [177],  74—76. 

See  under  XXIII.,  page  357. 

Fatty  Acids  [Stearic  Acid,  frc].  Determination  of  L'nsa- 
ponified  Fat  in.  F.  and  J.  Jean.  llev.  de  t'him.  Ind. 
1896,  7,  [83],  338. 

See  wider  XXIII.,  page  363. 

Colza  Oil,  New  Colour  Reaction  of.  Palas.  Ann.  de  Chim. 
Analyt.  1,434  ;  Bull.  Assoc.  Beige,  des  Chim.  10,  [9],  :*58. 

Sec  under  XXIII.,  page  361. 

Lards,  Determination  of  Solid  Fats  in  Compound. 
G.  F.  Tennille.     J.   Amer.  Chem.   Soc.    1897,  19,   51. 

See  under  XXIII.,  page  363. 

PATENT. 

Washing  Material,  an  Improved,  and  Process  for  Making 
the  Same.  G.  Rezek,  Vienna,  Austria.  Eng.  Pat.  123, 
Jan.  2,  1897. 

125  kilos,  of  "  ammonia  soda  "  are  mixed  with  60  kilos,  of 
ground  resin  and  the  powder  is  kneaded  with  120  kilos,  of 
water  to  the  consistency  of  soft-soap.  Glycerin,  "  benzine," 
fats,  oils,  perfumes,  and  colours  may  be  added.  This 
represents  substantially  the  claim. — L.  A. 

XIII.— PIGMENTS.  PAINTS  ;  RESINS, 
TARNISHES ;  INDIA-RUBBER.  Etc. 

(A.)— PIGMENTS,  PAINTS. 
PATENT. 

Basic  Lead  Carbonate,  Improved  Process  of  Producing 
and  of  Obtaining  Certain  Bye-Products.  The  Chemical 
and  Electrolytic  Syndicate,  Ltd.  O.  J.  Steinart  and 
J.  L.  F.  Vogel,  London.     Eng.  Pat.  6655,  March  26, 1896. 

Pig  lead  is  i  xidised.  and  the  oxide  is  dissolved  in  nitric 
acid.  The  solution  of  lead  nitrate,  about  saturated  in 
the  cold,  is  treated  with  finely  divided  lead  to  remove 
silver  and  other  foreign  metals,  is  heated  nearly  to  boiling 
and  run  into  a  similarly  heated  solution  of  sodium  car- 
bonate, containing  sufficient  excess  of  alkali  to  produce 
a  basic  lead  carbonate  precipitate  free  from  nitrate,  and 
the  liquid  containing  the  precipitate  is  thoroughly  stirred 
and  boiled  for  some  time.  The  precipitate  is  then  separated. 
The  solution  of  sodium  nitrate  and  excess  of  sodium  car- 
bonate is  evaporated  to  dryness  (-odium  carbonate  being 
partly  separated  by  crystallisation  if  desired),  and  the  dry 
residue  is  ground  with  enough  ferric  oxide  to  prevent  fusion 
at  a  high  temperature.  The  mixture  is  then  furnaced  in 
an  inclined  retort  described  in  Eng.  Pat.  7273,  1895,  when 
nitric  acid  and  caustic  -"da  are  obtained  as  final  products. 

— L.  A. 


(B.)— RESINS,  VARNISHES. 

Acaroid  {Xanthorhaa")  Iiesin,  Yellow  and  Red.  K.Hilde- 
brand.  Arch.  I'harm.  1896  [12]  ;  Chem.  Kev.  Fett  u. 
Harz  Ind.  4,  [4],  53. 
The  author  finds  that  the  yellow  resin  contains  free  cinna- 
mic  and  paracumaric  acids,  the  latter  being  also  present 
(to  the  extent  of  80  per  cent.)  as  an  ester  of  xanthoresiuc- 
taunol  (C^jHjsOd'OH).  No  methoxyl  group  could  be 
detected  in  this  alcohol,  and  the  acetyl-  and  benzoyl- 
derivatives  demonstrated  the  existence  of  only  one  hydroxyl- 
group.  Styracin  (cinnyl  cinnamate)  and  the  phenylpropyl 
ester  of  eiuuamic  acid,  together  with  paroxybenzaldehyde 
and  vanillin — the  latter,  however,  not  being  identified  with 
certainty — are  present  in  the  yellow-  resin. 

The  red  resin  is  characterised  by  the  absence  of  cinuamic 
acid,  styracin,  and  the  cinnamie  acid  ester.  Paroxybenzal- 
dehyde was  found,  but  the  bulk  of  the  resin  consists  of  an 
ester  of  paracumaric  acid  with  erythroresinotannol 
(C40H39O9.OH).  Benzoic  acid  is  present  in  the  combined 
state.— C.  S. 

Shellac,  Behaviour  of  the  Resin  Acids  of  in  Separating 
Fatty  and  Resin  Acids  by  Gladding' s  and  TwitcheWs 
Processes.  F.  Ulzer  and  R.  Defris.  Zeits.  anal.  Chem. 
36,  [1],  24. 

See  under  XXIII.,  page  364. 

(C.)— INDIA-RUBBER,  &c. 
PATENT. 

India-rubber,  Impts.  in  the  Manufacture  of,  and  in 
Machinery  and  Apparatus  therefor.  W.  J.  Clapp  and  F. 
S.  Dauneev,  Newport,  Mon.  Eng.  Pat.  6830,  March  28, 
1896. 

In  order  to  render  india-rubber  proof  against  the  action  of 
"  heat,  steam,  and  other  vapours,  fluids,  and  liquids,"  the 
raw  rubber  is  dissolved  in  a  suitable  solvent  and  mixed  with 
from  2  to  10  per  cent.,  or  any  other  suitable  quantity,  of 
"  silicate,  slag  wool,  silicate  cotton,  Bessemer  basic  or  other 
suitable  slag,  mica,  platinum,  alum,  borax,  pitch,  tar, 
petroleum,  or  like  materials."  The  mass  is  then  raised  to 
a  suitable  temperature  according  to  the  purpose  for  which 
the  manufactured  goods  are  to  be  applied. — L.  A. 

Ill  -TANNING.  LEATHER.  GLUE.  SIZE. 

Fermentation  Phenomena  in  Tan  Liquors.  F.  Andreasch. 
Imp.  Research  Station,  Vienna.  Der  Gerber.  22 
[526],  174. 

The  following  table  gives  the  more  important  results, 
oakbark  and  sumac  being  selected  as  examples. 

The  values  are  given  in  grrns.  per  100  c.c.  of  liquor.  The 
small  differences  result  from  the  inexactness  of  the  method 
for  estimation  of  alcohol,  and  in  the  lactic  acid,  because  of 
its  instability.  In  the  column  headed '•' Class,"  I.  =  Original 
tan  liquor  ;  II. =  Original  tan  liquor  with  addition  of  mineral 
nutriment;  III.  =  Sterile,  uniuoculated  solutions.  In  class 
HI.  no  change  occurred  in  these  liquids ;  hence  it  is 
unnecessary  to  represent  the  figures  in  the  table.  (See 
next  page.) — J.  T.  W. 

Tanning,  The  Chromate  Process  of;  Its  Advantages  and. 
Disadvantages.  F.  Jean.  Rev.  de  Chim.  Ind.  1896,  7, 
[83],  343—345. 

Since  its  introduction  into  America  in  1S92,  the  chrome 
tanning  process  (in  svhich  the  hides  are  soaked  in  an  acid 
solution  of  potassium  bichromate,  subsequently  in  an  acid, 
bath  of  sodium  sulphite,  the  result  being  that  chromium 
oxide  is  deposited  on  the  fibre)  has  made  great  advance 
there,  and  to  some  extent  has  been  introduced  into  Europe 
— notably  into  Germany.  The  proces>  certainly  merits 
consideration  on  account  of  its  cheapness,  the  comparatively 
short  time  required  for  its  completion,  and  because  the 
leather  produced  by  it  possesses  superior  tenacity,  great 
resisting  power  to  moisture  and  heat,  and  is  not  liable  to 
crack.     For  these  reasons  (the  validity  of  which  is  generally 
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Onk  Bark.    Tannin.  9-88  per  cent,  ;  noa-tannio,  7  .'1  pei  cenl 

Time.;...  p....    Temperature,  3 


tli-mires  bj  i  with 


Material. 


ulttvatod  fr'-m 

Tan  I.ui'iont). 


Bacterinm  1.  of 
Tan  Liquors. 


K  P.d 


Con- 
Class,    centra  - 


A  mount 
Fermentation. 


Tannin. 


Tannin. 


Non- 

Tannin. 


Xon- 

Product. 

Tannin. 

Non- 

Tannin. 

Alcohol. 

Tunnin. 

Chiel 

Product, 

Acid. 


<  Iriginal  tannin  solution  . 


{   ■''. 


0-9000 

H'9IIIHI 


iri',3-3 

1  -til  J 
1*318 


0-9000 
1-8000 

rs-mu 


o-  Mm 


0-1O45 
0-1089 


l'slHHI 


1-8876 
0-1713 
0  3960 


313 

0*0700 
0  4O23 
0-7601 


Non-tannin  solution  prepared 
hide  powder 


n ith  > 

I      " 


i-sia 


0-4844 
..  S5»0 


o-ioso 

0-8183 

u'1158 


o-isu 

0-3696 


0-0900 


Pure  tannin  solution,  with  itlueose 


I. 
II. 


1 


; 
i  ■ 

2 
2a 


1 -8000 
0-9000 

]  sow 


0-  IO0  i 

■ 
1 


0-0034  -     t 


H-9O00 
0-9000 


0*0064 

0*0040 
0-0078 


II-19SII 

0-4000 


I -8000 
1-8000 

0-9000 


ii-xmio 
UMlihl 
n-olll 
0-0883 
0-0846 


o-.iiW 
0-318S 


inuin    solution,    with    non- 
led    


I. 

1 

0-4880 

6-1060 

0*9000 

16 

- 

0-6460 

0*4840 

ii'  1046 

2 

0-9000 

1-8900 

26 

0  8680 

1*8000 

II. 

1 

0-4160 

0-1085 

16 

- 

- 

0*1050 

1*8 

2 

1-8900 

0-8844 

0*8010 

2'; 

- 

■ 

0-5811 

111441 
0  1436 
0*3450 
0-3484 


0*0530 

0  0341 

II -41 53 
0*4108 

0-7S44 


Sumach.     Tannin,  23*35  per  cent. ;  non-tannin,  19*81  per  cent. 


«>ri«inal  t&nnin  solution  . 


1. 

1 

- 

■V9O0O 

2 

• 

l-s-i-ui 

1*81 

II. 

1 

0*9000 

- 

0*9000 

2 

■ 

0*5730 
1-1360 

■ 
1*1899 


O-OlK-.l 
■1-1112 
0*0983 
0*3900 


n-9000 

0*0360 

1-8O0O 

- 

09000 

0*0381 

• 

- 

0*6032 
0*8000 
0*6188 
0*8100 


Non-tannin  solution  prepared  with 
hide  powder 


I. 

1 

2 

II. 

1 
g 

0*71  •  ■ 

0*7630 

1* 526U 


0*5715 

-- 

1*1854 


0*1981 
0*0997 
0*1944 


"-■'310 
0-54S1 


0-'*:-44 

0*6166 
08114 


Pare  tannin  solution  with  srlucose 
added 


r      i. 

i 

i.j 

2a 

ii. 

1 

l« 

1-8000 
1-8000 


0-4000 

- 

- 
■ 


0  9000 

0-0054 

0-1965 

1-8009 

0-0040 

0*1970 

1*8 

0-9000 

0-0070 

i.-:*'.i71 

• 

- 

1-8 

,,-:mi«i 

0-0040 

■ 

O-900O 

• 

•    • 

IV19S0 

l-80(   ' 

0*9000 

0-0061 

0'9( 

1-8000 

0-0070 

0*3911 

1*8000 

- 

0*8000 

0-iKllrt 

- 

0*32111 

0*0044 

ii  ■''244 

0-0114 

0-0151 

0*6644 

Pure   tannin    solution,  with    non-J 

I.  1 

16 

1 

26 

II.  1 
16 

26 

0*9000 

- 

L*8O00 
0-9000 

• 
0-ROOll 
1     1*8000 

i 
L-5O00 
T5000 
0  7500 

i 

0-9000 

1*8000 

1-8000 
0-9000 

1S00O 

0-5681 
1*1840 
- 
0*5673 
05630 

- 
1-1848 

0-0900 

0  0911 

i 
0-1800 
0-1841 

■ 
0-9000 
l'SOOO 
0-9000 

■ 
0-9000 

■ 

•• 
"'5277 
0*0086 
0-0143 
0-5193 
0-5000 

0-6000 
0*6011 

0-S036 
irtfli'i 
0*6100 

• 

admitted1!  it  is  verj  -tiitahle  for  certain  purposes,  i.e.,  for 
engine  belts.  Etraps,  and  the  like.  For  general  purposes, 
however,  chrome  leather  must  be  pronounced  less  suitable 
than  leather  produced  with  bark  ;  and  it  is  particularly  in 
the  boot  manufacturing  industry  that  it  requires  to  be  most 
carefully  tested.  Chiefly  on  account  of  its  iniperviousness 
to  moisture  and  air,  chrome  leather  is  not  likely  to  be 
used  extensively  in  the  manufacture  of  boots.  Besides, 
it  is  st.ite  i  that,  in  respect  to  elegance  of  appearance  and 
finish,  chrome  leather  boots  compare  unfavourably  with 
'hose  made  from  bark-tanned  leather  ;  that  in  shaping  and 


trimming,  the  cut  edges  are  not  smooth,  but  rough  and 
fibrous ;  and  that  difficulties  are  met  with  in  the  stitching 
and  chasing  processes.  It  is  noted  that  Cavalier  in  1853 
a  chromate  bath  with  ferrous  sulphate  to  reduce  the 
chromic  acid. — H.  T.  1*. 

Formalin,  Experiments  aith.     W.  Eitner.     Der  Gerber 
23,  [541],  67. 
E   the   introduction  of  formalin  or  formaldehyde  as  a 
trade   product  it  has   been  proposed  to  use   it  for  tanning 
leather  as  a  substitute  for  alum. 
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The  author  finds  that,  although  it  has  a  hardening  effect 
on  the  skin  fibre,  in  no  case  can  leather  be  produced  by  its 
use  alone.  It  may,  however,  be  used  with  advantage  in 
certain  tannages  to  "  fix  (he  swelling  "  produced  by  the  sour 
liquors :  the  hides  mar  then  be  worked  in  sweet  extract 
liquors  without  losing  the  characteristic  appearance  of  the 
Bohemias  pine  sole-leather.  A  solution  of  1  kilo,  of  com- 
mercial formalin  (40  percent.!  in  1,000  litres  of  water  is 
used,  and  the  hides  are  soaked  in  it  for  24  hours  after 
coming  out  of  the  sour  liquors  ;  the  tanning  may  then  be 
finished  in  the  usual  way  or  in  extract  liquors.  In  this  way 
a  very  solid,  hard  sole-leather  is  produced,  which  is  not 
brittle.     The  tanning  is  considerably  hastened. 

The  chief  use  of  formalin  for  tanners  is  as  an  antiseptic. 
though  for  preventing  putrefaction  other  materials  are 
cheaper.  Hides  infected  with  anthrax  may  be  rendered 
harmless  by  painting  with  a  2\  per  cent,  solution.  The 
most  remarkable  result  was  that  skins  treated  with  a  dilute 
solution  remained  quite  fresh,  without  the  slightest  smell  of 
putrefaction,  and  yet  in  four  weeks  they  could  be  unbaired 
completely. 

A  bacteriological  examination  of  the  Mulpighian  layer 
showed  absence  of  putrefactive  bacteria,  but  presence  of 
some  ferment  in  large  amount.  The  reaction  was  acid. 
This  is  regarded  as  a  proof  that  the  sweating  process  need 
not  be  accompanied  by  putrefaction,  and  that  the  alkaline 
products  of  putrefying  bacteria  are  not  necessary  for  the 
process,  as  has  beeu  supposed. 

The  best  general  use  of  formalin  in  leather  manufacture, 
ai  i .resent,  is  for  preserving  glazes  and  seasonings. 

—J.  T.  W. 

Albumin  at  Chinkiang,  Manufacture  of.     U.S.  Cms. 
Reps.,  March  ib97.  3S6. 

See  under  VI.,  page  327. 

Tannin,  Estimation  of.     [The  Tannoform  Reaction.'] 
E.  Aweng.     Apotheker  Zeit.  1896,  831. 

See  under  XXIII.,  page  364. 

Gelatin,    Volumetric    Method  for   the    Estimation    of,    in 
aii,?  ond  (Hue  Liouors.     E.  Jean.      Rev.   de  Chim.  Ind. 


(Hue  and  (Hue  Liquors. 
1S96,  7,  [83],  339 


See  under  XXIII.,  page  :'.  -4. 


PATENTS. 

Tanning,  Impts.   in   or  relating  to.     Alexandre  Levinstein, 
Paris.     Eug.  l'at.  10,263,  May  13,  1896. 

In  rapid  tanning  processes  in  drums,  if  the  temperature 
be  hi=rh.  the  leather  becomes  brittle:  if  low,  the  tanning 
proceed-  slowly. 

The  temperature  is  therefore  kept  between  20"  and  40° 
('.  by  injecting  steam  or  air  into  the  drum  whilst  rotating, 
or  by  varying  its  speed  of  revolution  by  means  of  conical 
pulleys. — J.  T.  W. 

Tanning  Apparatus,  Impii.  in.     Alexandre  Levinstein, 

Van-.  Eng.  l'at.  10,390,  May  14,  1S96. 
Details  are  given  of  the  blower  for  introducing  cold  air 
!:ito  the  tanning  drum  (see  preceding  abstract),  and  also 
of  means  for  taking  samples  of  extract,  and  for  ascertaining 
the  temperature  of  the  interior  while  the  drum  i-  rotating. 
The  drum  can  be  rotated  at  three  different  speeds  by  means 
of  the  usual  conical  pulleys. — .1.  T.  W. 

Tawing  Hides  mot   Skins,  -l«    Improved   Process  of  and 

Compound     tor.     (i.     \V.    Adlcr,    Philadelphia,     U.S.A. 

Eng.  Pat.  14,293,  June  27,  1896. 
The  tawing  liquor  is  prepared  by  dissolving  ."i  lb.  of  bichro- 
mate of  potash  in  7',  lb.  of  sulphuric  acid,  diluted  with 
double  the  volume  of  water;  this  solution  is  then  reduced 
by  the  addition  of  about  1  lb.  of  white  sugar,  or  1'  pints 
of  alcohol,  until  effervescence  ceases.  The  solution  is  then 
rendered  neutral  by  the  addition  of  20  lb.  of  sodium  car- 
bonate dissolved  in  7'.  gal-,  of  water;  the  mixture  is  allowed 
to  stand  several  hours  until  precipitation  of  the  "  chromium 
oxycarbonate  "  i-  completed. 


Hydrochloric  acid  (6 — 7  lb.)  is  then  added,  so  as  just 
to  dissolve  the  precipitated  chromium  compound.  The 
density  of  the  liquor  produced  is  about  20°  Baume,  and  its 
composition  is  probably  best  represented  by  the  formula — 

Cr„Cl6  +  Na.so,  +  K..SO,  +  NIC!  +  XaCHO.;,  or 
NaC2H,l );,  or  Cr,(CHO.;)6,  or  Cr„(G,H3<  >,),,. 

The  skins  are  prepared  in  the  usual  way,  and  the  tawing 
liquor  diluted  to  5° — 6°  B.,  and  used  as  in  the  one-bath 
chrome  process. 

It  can  be  used  for  pickled  or  for  fresh  skins.  The 
sodium  chloride  aud  sulphate  present  modify  the  astrin- 
gent effect  of  the  chromium  salts.  The  organic  acid 
present  acts  in  a  similar  way,  and  greatly  aids  the  tanning 
action.— J.  T.  W. 

XV.-MANTJRES,  Etc. 

Injurious  Effect  of  Chili  Nitrate  of  Soda.     A.  Stutzer. 
Deut.  landw.  Prcssc,  1896,  No.  66. 

An  examination  of  fields  which  had  received  Chili  nitrate 
of  soda,  showed  that  of  the  various  crops  so  manured,  the 
injury  was  confined  almost  entirely  to  rye.  The  greater 
the  amount  of  nitrate  applied,  the  greater  the  injury.  The 
results  of  analyses  of  the  nitrate  of  soda,  indicated  that  its 
composition  was  normal,  and  the  author  supposes  that  the 
damage  was  caused  by  deficiency  of  moisture  in  the  soil, 
and  possibly,  also,  by  the  unequal  distribution  of  the 
manure. 

Lemmermann  (Bied.  Centr.  1897,  26,  "8)  calls  attention 
to  the  experiments  of  Sjollema  (this  Journal,  1897,  152  and 
163),  indicating  that  the  damage  is  due  to  the  presence  of 
perchlorate  in  the  nitrate  of  soda.  He  suggests  that  it 
would  be  of  interest  to  ascertain  in  what  form  the  per- 
chlorate is  present ;  and  that  by  means  of  a  heavy 
application  of  potassium  salts,  the  perchlorate  might  be 
rendered  sparingly  soluble,  and  so  comparatively  harmless. 

— N.'H.  J.  M. 

Phosphatic  Slags,  Mechanical  Analysis  of  Basic.     H.  W. 
Wiley.     J.  Amer.  Chem.  Soc*.  1897, 19,  19. 

See  under  XXIII.,  page  360. 

PATENT. 

Fish  and  other  Offal  or  similar  Refuse,  Impts.  in  or 
relating  to  the  Treatment  of.  The  Eish  Utilisation 
Syndicate.  Ltd.,  and  J.  C.  W.  Stanley,  London.  Eng. 
l'at.  7268,  April  2,  1896. 

The  fish  offal  is  first  sorted  upon  a  sieve ;  extraneous 
matters  are  picked  out,  whilst  blood,  &c,  drains  through 
into  a  suitable  receptacle.  It  is  then  boiled  with  water  in 
a  boiler  having  a  perforated  diaphragm,  which  keeps  the 
solid  matters  below  the  surface  of  the  water,  but  allows  oil 
to  rise  and  flow  off  into  a  settling  tank,  where  it  is  separated 
from  the  rest  of  the  water  aud  subsequently  used  for  making 
soap,  &c.  'The  solid  matter  is  removed  from  the  boiler, 
squeezed  in  a  press  to  get  rid  of  most  of  the  water,  then 
dried  and  sifted.  The  finer  parts,  which  pass  through  the 
sieve,  constitutei/?6re  guano;  what  remains  on  the  sieve  is 
crushed  fine  and  sold  as  bone  guano.  The  water  out  of  the 
boiler  may  be  precipitated  with  alum  cake. — L.  A. 


XVI.-SUQAR.  STARCH,  GUM,  Etc. 

Saccharogenic  Diastase  in  the  Beetroot,  Hypothesis  of  a. 
G.  Arachequesne.  Bnll.de  l'Assoc.  des  (him.de  Sucr. 
et  de  Dist.  1897,14,  670 — 673.  (See  also  this  Journal, 
1897,252.) 

\Vrrn  regard  to  the  hypothesis  of  a  saccharogenic  diastase 
to  account  for  the  difficulty  of  fermentation  of  certain  beet- 
roots, the  author  points  out  that  it  leaves  a  number  of  facts 
unexplained,  particularly  the  premature  running  to  seed, 
generally  attributed  to  sudden  changes  of  temperature,  but 
which  may  be  caused  by  the  rootlets  being  torn  or 
atrophied. 
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■  claims  of  priority,  the  existence  of  this  <ti.i ~«:i~.-  in 
the  beetroot  mil  other  plants,  «m  deinoostiaied  bj  Pasteur 
and  In-  |ui|iii».  and  the  theorj  ni  published  long  ago  by 
Duclaux  in  bi>  Microbiotogi*. — I..  J.  de  W. 

S    far-Cane  Juirt,  Clarification  of.     .1.  I..  Beeson. 
.r.  Ai.i.t.  Chem  -  19,  56—61. 

Tiik  clarification  of  cane  juice  being  mainly  an  empirical 
method,  ilw  uature  of  the  bodies  removed  and  the  chemical 
changes  involved  not  being  understood,  it  was  the  object 
of  this  investigation  to  compare  the  juice  expressed  by  tin- 
mill  with  thai  obtained  from  the  same  large  sample  of  cane 
by  the  process  of  diffusion  with  hot  water,  ami  to  compare 
these  juices  before  and  after  clarification,  and  study  the 
products  removed.  The  total  proteids  and  albuminoids 
were  obtained  by  multiplying  the  total  and  albuminoid 
nitrogen  by  the  factor  6*25,  the  difference  being  termed 
amides;  the  "gums"  were  obtained  by  subtracting  the 
total  proteids  and  ash  from  the  "  solids  not  sugars." 

The  diffusion  juice  was  found  to  contain  less  solids  not 
sugar-,  less  total  proteids,  and  less  albuminoids  and  amides 
than  the  mill  juice,  indicating  that  the  hot  water  had 
coagulated  and  left  in  the  bagasse  about  one-third  of  the 
albuminoids  ami  gum-.  Bagasse  from  the  diffusion  pi 
showed,  on  analysis,  more  proteids  than  that  from  the  mill. 
The  diffusion  juice,  after  clarification  with  lime,  showed 
rather  less  albuminoids,  but  a  -light  increase  in  ash  and 
gums,  attended  bj  ;■  lowering  of  the  coefficient  of  purity. 
The  skimming-  showed  a  relatively  -mail  amount  of 
proteids.  indicating  that  these  bodies  had  been  partly 
broken  down  by  the  clarification. 

The  effect  of  adding  lime  before  applying  heat  was  now- 
tried,  i  in.'  litre  of  mill  juice  required  in  c.c.  of  lime  water 
to  remove  acidity,  when  a  dark  green  precipitate  formed 
aud  continued  to  form  until  190  c.c.  had  been  added  and  a 
faint  alkalinity  was  reached.  To  remove  slight  excess  of 
lime  from  the  filtrate,  superphosphate  solution  was  added 
until  the  juice  began  to  brighten.  On  heating  for  20  minutes 
at  90  to  95  ('.  a  small  coagulum  was  formed.  Sulphur 
dioxide  bleached  the  juice,  but  caused  no  further  precipitate. 

The  lime-heat  clarification  showed  a  marked  improve- 
ment, there  lieing  au  increase  of  4  per  cent,  in  the  coefficient 
of  purity,  the  lime  having  removed  nine-tenths  of  the  total 
non-sugars  eliminated.  Of  the  gummy  bodies  precipitated 
by  nitrate  of  mercury,  and  albuminoids  by  copper  hydroxide, 
one-half  consist  of  bodies  not  rendered  insoluble  by  lime  or 
heat.  It  is  the  further  work  of  the  sugar  chemist  to  dis- 
ae  cheap,  non-poisonous  agent  which  will  remove 
this  class  of  bodie-  from  cane  juice. — L.  .1.  de  YV. 

Afassecuites  and  Syrups,  Tables  jor  Determining  Water 
in.  '•'.  Gravier.  Hull,  de  I' Assoc,  des  ('him.  de  Sucr.  et 
de  Hi-t.  IS'jb-T,  14,  664— 669. 

Tvnus  are  given  showing  the  water  in  massecuites  and 
spun  syrup-    foi  if  apparent  purity  from  93  to  60, 

based  on  a  number  of  determinations  in   which   the   water 

estimated  by  heating  5  gnus,  mixed  with  ground 
at  lt'.'i    to  llo   '  -       urs,  other  results  being  obtained 

by  interpolation. 

In  using  the  tables.  50  grins,  of  masseeuite  or  syrup  are 
lived  in  water, and  made  up  to  250 c.c,  and  the  density 
obtaine  I  '  J  Mohr's  balance  a!  15°  C,  water  at  15  (  .  being 
taken  as  unity.  The  apparent  purity  is  found  by  help  of 
Scheibler's  tables  (ibid.,  Dec.  1890),  the  sugar  being  esti- 
mated on  the  satne  solution  as  the  density. 

The  purity  being  known,  it  is  merely  necessary  to  find, 
in  the  column  corresponding  to  it,  the  density,  and  to  read 
off  the  percentage  of  water.  The  maximum  error  i-  0-4  per 
cent.— L.  J.  de  W. 

HastetuUes,  Calculation  of  the  Quantity  of  Syrup  added 
to  First  Bunnings.  O.  Mittestaedt.  Bull,  de  l'Assoc.  des 
Chim.  de  Sucr.  1897,  14,  708-  710. 

As  the  practice  of  returning  centrifugalised  syrups  i-  very 
general,  it  is  of  interest  to  be  able  to  calculate  the  real 
quantity  of  first  runnings  masseeuite  after  having  added,  in 
the  pan,  a  certain  quantity  of  first  runnings  svrup,  and 
further,  to  calculate  the  amo-jr.t  of  syrup  added. 


The  tir-t  question  is  easihj  solved,  if  one  knows  the  dry 
solid-  of  the  finished  masseeuite  and  that  of  the  syrup 
added.     It  SO  tons  of  masaecuito have   been  obtained,  of 

cent,  of  water,  and  quotient  91-4,  this  corresponds   to 
'in    ..  1 1  •  '.i  I       18-8  ton- of  dry  -olid-,  -with  1HS  x  O'.Mi 
17-ls:'    of    sugar,    and    18-8  -  17-  is:)  =  1    >;17   of    non- 
sugar. 

If  there  were  added,  during  the  boiling,  1*8  tons  of 
syrup  of  7s  per  cent,  dry  solids  and  quotient  of  put 
(here  is  introduced  into  the  masseeuite  1'8  x  0'7t-  «H 
toil-  of  dry  solids,  containing  II  ■  o'7l  —  L'086  tons  of 
BOgar,  and  1*4—  1  -0M)  =  0-364  ton  of  non-sugar.  De- 
ducting these  figure-  from  those  of  the  finishe-d  masseeuite, 
we  obtain  16*147  tons  of  BUgar  and  1*258  of  non-sugar, 
which  form  the  dry  solids  of  the  original  masseeuite  from 
■root.  It-  quotient  of  purity  must  have  been 
16*1  17  x   LOO  -E-  1 1 H •  8  —  1-4)  =  9-J-s. 

ili  elation  becomes  more  complex  if  the  quantity  of 
syrup  added  i-  not  known.  Neglecting  the  sugar  de-troyed 
by  the  boiling.  the  quotient  of  that  part  of  the  ma--ecuite 
from  the  beetroot  alone  must  lie  equal  to  that  of  the  syrup 
boiled  I  Dg).  The  quotient  of  the  finished  massecnit 
will  depend  on  the  quotient  of  the  green  syrup  (Sg)  and  its 
quantity.  Let  denote  the  quantity  of  added  -yrup  con- 
tained in  100  of  dry  solids  of  masseeuite,  there  will  be 
100  —  x  of  original  masseeuite  dry.  We  have  thus  the 
equation : — 

100  Fg  =  (100  -    r)  I)g  4-  .r   x  Sg, 

Dg-Fg 

Dg  -  St- 


whence  x  =  100 


For  example,  if  the  quotient  of  the  fini-hed  masseeuite  ha 
Fg  ■•  91*4,  that  of  the  concentrated  syrup  Dg  =  92-8,  and 
that  of  the  added  -yrup  Sg  =  74  n.  we  get,  on  putting  these 
values  in  the  above  formula,  .c  =  7-4o  dry  solids  in  the 
added  syrup  in  100  parts  of  finished  masseeuite,  supposed 
dry.  If  the  added  syrup  contained  7S  per  cent,  of  dry 
Is,  the  actual  amount  added  is  7 •  4 .",  -"-0*78  =  9-.)4.  If 
the  finished  masseeuite  contained  6  per  cent,  of  water  or 
94  of  dry  solids,  we  have  ( 100  -  7*45)  x  0*94  =  S7*0  per 
cent,  of  drv  solids  derived  from  the  concentrated  svrup. 

— L.  J',  de  W. 

Sulphurous  And.  Inversion  of  Sugar  Solutions  by.  K. 
Stiepel.  Bull.de  l'Assoc.  des  (him.  de  Sucr.  1897,  14 
707. 
Tin:  author  has  made  a  very  long  and  interesting  study  of  the 
inversion  of  sugar  in  pure  and  impure  solutions,  and  arrives 
at  the  following  conclusions:  —  (1.)  In  pure  sugarsoluti 
Their  inversion  by  sulphurous  acid,  and  by  all  other  known 
acids,  takes  place  according  to  the  law  of  inversion  formulated 
by  Wilhelmy  and  the  law  of  Goldberg  and  Waage.  Pure 
solutions  of  -ugar  undergo  with  sulphurous  acid,  at  a  very  low 
temperature,  very  slow  inversion.  (2.)  In  impure  sugar 
solutions  there  are  to  be  distinguished:  (a)  The  influence 
of  the  salts  and  non-sugars  present.  As  far  as  these 
influences  are  concerned,  similar  relations  exist  for  SO.,  in 
particular,  as  for  other  acids,  according  to  the  general 
observations  of  Spohr.  (6)  The  inverting  effect  of  the  acid 
sulphite  of  potash  formed.  It  is  much  weaker  than  that 
of  free  sulphurous  acid,  (e)  The  inverting  effect  of  organic 
acids  liberated  from  their  combinations  by  sulphurous  acid. 
Leaving  out  the  secondary  effects  produced  by  these 
influences,  it  follows  that  the  inversion  by  free  sulphurous 
acid,  even  in  impure  solutions,  takes  place  according  to  the 
law  of  Goldberg  and  Waage. 

It  i-  therefore  certain  that  the  smallest  quantity  of  S(>  . 
even  in  impure  solutions  (juice,  syrup,  and  molasses), 
produces  inversion,  even  in  the  cold.  Although  the  secon- 
dary influences  of  the  non-sugars,  acid  sulphite,  and  free- 
organic  acids  are  so  small  at  low  temperatures  as  to  be 
practically  negligeable,  the  inversion  may  become  very 
sensible  at  higher  temperatures. — L.  J.  de  \Y. 

Saccharose,  Inverting  and  Decomposing  Influence  of  Hea 

v  v 

on   Aqueous    Solutions   of.     B.    Raymau    aud    O.    Sul«. 

Rozpravy  ceske  akademie,  1896,  5,  CI.  II.,  33. 

The  rate  of   inversion   is  dependent  on  the   nature  of  the 
containing  vessel.     Thus,  the  polarisation  of  a  20  per  cent. 
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solution  of  cane  sugar  fell  from  +  11'66:  to  +594'  when 
the  liquid  was  boiled  in  a  glass  flask  out  a  flume  for  61 
hours,  to  +6-82"  when  heated  in  a  water-bath.  In  a 
platinum  flask,  the  rotation  fell  from  +  13-25' to  —3'  l- 
in  25  hours,  the  rate  of  inversion  being  fairly  uniform 
throughout.  Concentrated  solutions  are  decomposed  more 
rapidlv.  Under  pressure,  iuversion  proceeds  less  rapidly 
(at  100  C.)  than  in  open  vessels.  The  decomposition 
products  formed  when  aqueous  solutions  of  levulose  and 
dextrose  are  heated  uuder  pressure  were  examined.  At 
105°  C,  levulose  suffers  appreciable  decomposition,  and  at 
120°  C.  yields  formic  acid,  furfurol,  carbon  dioxide,  pyro- 
levulinic"  acid,  and  brown  (C^H^O,,,)  or  reddish-brown 
(<  .H.^CV)  humin  substances.  At  1 -20  C,  dextrose  yields 
verv  little  furfurol,  mere  traces  of  non-volatile  acids,  and  no 
humin  bodies.  At  the  same  time  a  substance,  having 
smaller  (dextro)  rotatory  power  and  reducing  power  than 
dextrose,  appears  to  be  formed.  At  140"  C,  furfurol  and 
small  quantities  of  humin  substance  (C;4H„a  >,,)  are  pro- 
duced,  whilst  above  15"  C.  formic  acid  appears  amongst 
the  products.  At  160?  ('.,  inure  liumiu  substance  (C^H^Oj) 
is  formed,  whilst  at  180  C.  the  dextrose  is  entirely 
destroyed  in  about  3|  hours,  about  one-half  of  it  being 
converted  into  formic  acid  and  black  humin  bodies— 

4C6H1206  =  C2JH18084-14H.O  +  CHa02. 
Amido  acids  invert  cane-sugar  -lightly  at  100°  t .'..  distinctly 
at  105°  C,  under  pressure,  the  effect  being  the  less  pro- 
nounced the  larger  the  molecular  weight  of  the  acid  used. 

— H.  T.  P. 

Wood  Gums,  The  Composition  of.  P.  Truchot.  Rev. 
dc  Chim.  Ind.  8,  [86],  43  —  44. 
Ik  Germany,  and  more  especially  in  America,  great 
attention  is  paid  at  the  present  time  to  the  preparation  of 
guru*  extracted  from  wood  and  other  ligneous  bodies,  a>  it 
is  believed  that  these  products  might  be  utilised  as  sub- 
stitute:- for  some  of  the  more  expensive  gums  now 
employed,  for  example,  by  the  calico  printers,  &c.  The 
gums "  obtained  from  maize  cobs  and  birch  bark  have 
recently  been  studied  by  G.  W.  Johnson  (see  this  Journal, 
1896.  6"05).— I.  S. 

Beetroot  Juice,  Estimation  of  Lime  in,  by  Alcoholic  Soap 
Solution.  N.  Rydlewski.  Bull,  de  l'Assoc.  des  Chim. 
de  Sucr.  1897, 14,  696. 

See  under  XXIII.,  page  365. 

Bi  ''root,  Determination  of  Sugar  in  the.     K.  Kaiser. 

Bull,  de  l'Assoc.  des  Chim.  de  Sucr.  1897, 14,  688. 

See  under  XXIII.,  page  364. 

Beetroot,  Method  of  Analysis  of  the.     L.  Jesser.     Bull.de 

l'Assoc.  des' Chim.  de  Sucr.  1897, 14,  684. 

See  under  XXIII.,  page  364. 

Sugar  in    Beetroot,   Comparison    of   Direct   Methods  oft 
Estimating.     J.  Graftian.     Hull.  Assoc.  Beige  des  Chim. 
10,  [9],  354. 

See  under  XXIII.,  page  364. 

rh,  Estimation  of ,  in  Frozen  Potatoes.    D.Saare. 
Zeits.  f.  Spiritusind.  1897,  20,  51. 

See  under  XXIII.,  page  365. 

PATENT.' 

and  other  Liquids,  Impts.  in  and 
Apparatus  for  Purifying  arid  Decolorising.  J.  Y. 
Johnson,  London.     Eng.  Pat.  28,763,  Dec.  15,  1896. 

A  CONVKM1..NT  quantity  of  the  saccharine  liqi.id  is  intro- 
duced into  a  vessel  provided  with  plates  of  suitable  material 
for  positive  and  negative  electrodes.  The  tank  is  connected 
with  a  reservoir  containing  ozone  and  also  with  a  vacuum 
pump.     It  is  preferable  to  employ  aluminium,  the  irregular 


and  pitted  surface  of  which  has  been  filled  up  with  alumina, 
for  the  positive  electrode,  because  the  electrolytically 
formed  alumina  has  a  decolorising  effect  on  the  liquid. 
Favorable  results  are  also  obtained  with  zinc  pitted  in  the 
same  way  as  the  aluminium  and  filled  with  oxide  of  zinc. 
The  negative  plate  is  generally  made  of  carbon,  provided 
with  openings,  &c.  in  which  the  impurities  are  deposited 
together  with  alumina  or  oxide  of  zinc,  which  ma\ 
subsequently  be  recovered. 

The  liquid  to  be  treated  should  not  have  a  density  above 
40°  B.,  and,  if  dark,  may  be  heated  from  70°  to  90c"  C.  In 
carrying  out  the  process,  from  4  to  10  minutes  are  usually 
required  to  complete  the  treatment,  if  the  electrolysis  be 
carried  on  simultaneously  with  the  passage  of  ozone  through 
the  liquid,  and  from  three  to  five  hours  if  the  ozone  treat- 
ment follows  the  electrolysis.  A  current  of  50  to  60  amperes 
at  5  to  10  volts  is  used  per  square  metre  of  electrode. 
The  effect  of  the  ozone  is  to  immediately  oxidise  the 
impurities,  thereby  completing  the  defecation  which  has 
been  partially  accomplished  by  the  electrolysis. 

If  a  high  degree  of  defecation  be  required,  it  is  best  to 
treat  the  electrolysed  juice  with  ozone  in  vacuo  in  a  second 
tank.  The  liquid  is  run  in  by  means  of  a  sprayer  simul- 
taneously with  tbe  introduction  of  ozone,  the  two  being 
thus  thoroughly  incorporated. — J.  L.  B. 


XVIL-BBEWING.  WINES,  SPIRITS,  Etc. 

Fermentation  :  A  Reply  to  a  Criticism  by  Prof.  Duclan.v 
(this  Journal,  1896,  664 — 665).  A.  J.  Brown.  J.  Fed. 
Jnst.  Brewing,  1897,  3,  99—110. 

In  a  paper  on  the  "  Influence  of  Oxygen  on  Alcoholic 
Fermentation"  (this  Journal,  1892,  257),  the  author 
described  some  experiments  which  appeared  uot  to  agree 
with  Pasteur's  well-known  theory  that  fermentation  is  a 
consequence  of  "  life  without  air."  In  a  subsequent  paper 
on  "The  Specific  Character  of  the  Fermentative  Functions 
of  Yeast  Cells  "  (this  Journal,  1894,  824),  evidence  was 
brought  forward  to  show  that  the  argument  on  which 
Pasteur  based  his  theory  was  unsound.  This  theory 
depends  entirely  on  the  question  of  his  determinations  of 
fermentative  power  being  independent  of  time.  The 
fermentative  power  of  a  yeast,  according  to  Pasteur" > 
definition,  is  expressed  by  the  proportion  of  sugar  decom- 
posed, to  the  weight  of  yeast  which  has  decomposed  it.  If. 
however,  the  time  be  taken  into  consideration,  together  with 
the  yeast  formed  and  sugar  fermented,  the  fermentative 
activity  is  determined — a  property  quite  distinct  from  the 
fermentative  power. 

The  author  considers  that  Pasteur,  in  calculating  his 
fermentative  powers,  had  overlooked  the  fact  that  a  yeast 
cell,  like  other  living  organisms,  does  not  produce  energy 
directly,  but  merely  transmits  it.  The  energy  necessary  to 
carry  on  the  life  work  of  living  organisms  is  derived  from 
the  aliment  they  consume;  the  action  of  their  functions,  so 
far  as  the  organisms  are  concerned,  is  a  continuous  action, 
and  may  be  compared  to  the  working  of  an  engine  fed  with 
fuel.  The  decomposition  of  sugar  by  a  yeast  cell  is  a 
continuous  function  so  far  as  the  cell  is  concerned,  and 
consequently  it  must  depend  on  time,  like  all  continuous 
phenomena  under  similar  conditions. 

In  an  ordinary  fermentation,  yeast  cells  multiply  rapidly 
at  first,  their  rate  of  multiplication  gradually  slackening 
until  it  ceases.  Meanwhile  fermentation  continues  during 
the  existence  of  each  individual  cell  so  long  as  there  i< 
fermentable  sugar  in  the  liquid.  Since  fermentation  is  a 
continuous  function  of  the  yeast  cell,  those  cells  whieh 
came  into  existence  first  will  have  a  longer  time  at  their 
disposal  to  decompose  sugar  than  those  which  are  formed 
later,  but  the  time  factor  rules  the  process  for  each  indi- 
vidual cell,  however  long  or  short  an  existence  it  may 
have.  It  will  be  apparent  on  these  grounds  that  time 
controls  the  ultimate  result. 

The  author  is  of  opinion  that  the  expression  ferment  a  tire 
power,  as  defined  by  Pasteur,  should  be  abandoned  and 
fermentative  activity  be  retained  to  express  the  fermentative 
power  of  an  organism  in  unit  time. — J.  L.  B. 
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I     ding  •■!'  Budding.    Th.  link. 

303,    M5      119;   140—143* 

Biti   Ber.  d.  ma:h.  phys. 

'     thai    >ini|ily  constituted  organic 

comp  ■'  'I"'  necessarj 

j     -(-moulds  j  and  Loew  states  that, 

whilst  fori  '  tain 

mthoi    has  sbo«  ii.  the 
compound  "    I"'   assimilated.     A 

,ni!  bodii  -  i 

. ilium  ists  i  and,  in  the 

n.  Kraftqueflc  im   leb.  Protopl., 

Munich,   1882),  these  bodies   primarily 

mp,  which  then  becomes  changed  into 

more  i  compounds.     The  author  concludes 

from  l>i*  work  thai  only  those  substances  can  be  assim 

onstituents  from 

which  th«  wall  is  luiili  up.     The  salts  containing 

the  necessarj  nitrogeu,  sulphur,  phosphorus,  potassiam,  and 

de  into  a  o--2  per  cent. solution,  the 

i  quantitj .     Thi 

ition  should   be  slightly  arid   or 

•  alkaline,  a*   moulds  would   then  flourish. 

I  he  I  out  in  tin  incubator 

with  the  substances   -hewn  in  the  following 

table,  ■  s  his   results,  together   with  those  of  other 

-..tit  i     Not  a  i  arbonaceous  food 
i-t. 
Ktliy  i  .  .        :         !        i      mis  food 

■2  per  cent.)     Not  a  carbonaceous  food 

for  yeast. 
nt. ) 
Ethyl.  Doubtful. 

freely. 
Not   a  carbonaceous  food  for 

..us  food  for 

N   '  a  yi    -    food. 
•  ol  a  yeast  food. 
food. 
l'\  i  Not  a  yeast  food. 

■ 

Poisom 

lae  of    the   following   organic   acids  was 

i:  — 
■2  per  cent.)     Not  a  carbonaceous  food 

■2  per  cent.)     Not  a  carbonaceous  food, 

ci  nt.)     A  yeast  food. 

K  '11    .'    Mot  a  yeast  food,  but 
id  fission  fi 

icutralised).    A  carbonaceous 
it  bacteria,  hut  ui 

— Xaegeli. 
■    acid.      A  jta-'  food.  —  A7i«. 
Tartaric  acid.     A  yeast  food. — SaegelL 

Alilt  hydes. 

ists. — Bokorny. 
formaldehyde.     Poisonous. —  Bokorny. 
Hydroxybenzaldehyde.       Not    a    carbonaceous    food. — 
~ny. 

Nhrobenzaldehyde.     Poisonous. — Bokorny. 
mould  food. — J. 

Carbohydrates. 

Cai  Budding  yeast  flourishes  freely.     Favours 

the  product'  reopen. — Xaeyeli  and  Loew. 

Glucose.  Is  easily  assimilated  by  yeast,  with  production 
of  glycogen E.  Laurent. 


Glucose.     A  trace  of  yeast  develops  within  foui    i  • 

I,   solution    to   ;,    considerable   sed 

ni/. 

I  dose  i.     A  ■_ I  i I  to.  yes  I 

A  carhonaci  i  us  food  for  yeast. — Bohi 
Milk-sugar  (0*2  percent.)     A  yeast  I  my. 

igar  (0  -'  i«i   cent.)     feast   produces  from    I   to 
i    solution  ol  -/■-".  Laurent. 

Kb. .mi. os.-  i  <  >  - 1»  percent.)     Is  fairly  easily  assimilated  by 
•my. 

nt)     feast  gro  therein. — 

Bokorny. 

Vrabinose  (0-2  per  cent,  i     A  y< 

Maltose.  In  1  to  .'i  per  cent,  solution  i-  assimilated  by 
ii.i-'     with    a    considerable    production    i  en. — 

/      /.     .rent. 

inositol.     I-  I  rnilated  bj   yeasl   in    1    to   2  pet 

edit,  solution,  without  production  of  glycogen.  —  E.  Laurent. 
Manr.osc.  --Assimilated  by  yeast. — Bokorny. 

Vssimilated  bj  yeast — Bokorny. 
Manuitol.      Assimilated    by   yeast,    with    formation    of 

/     Laurent. 
Erytbritol.      Is    feebly    assimilated    bj    yeast,   without 
formati  in  of  glycogen. — E.  Laurent. 

Erj  tlin.di  \tnii.     Is  assimilated  by  yeast,  with  production 
/     Laurent. 
-    assimilated   by   yeast,    with   production 
/     Lauri  nt. 
Ymygdalin.     [s  assimilated  by  yeast,  with  production  of 
glycogen. — E.  Laurent. 

Amiilo  Compounds. 

Peptone.     A  good  carbonaceous  food  for  bnddii 

—  O.  I 

Asparegine.    An  excellent  carbonaceous  food  for  budding 
Sirnt  r. 

Asparagine,  1-  assimilated,  with  production  of  glycogen. 
— E.  Laurent. 

Lenc  d  '  1  per  cent.')     Is  somewhat  assimilated  by  ye 

with  formation  of  glycogen. — E.  Laurent. 

Asparaginic  acid  t  1  per  cent)  Is  assimilated,  with 
formation  of  glycogen. —  /-.'.  Laurent. 

Glntaminic  acid  (1  per  cent.)  Is  assimilated,  with 
formation  of  glycogen. — E.  Laurent. 

Glutumine.  I-  assimilated,  with  slight  formation  of 
glycogen.--  /.'.  Laurent. 

-■  tnilated,    with    formation     of    glycogen. — 
/     Laurent. 

Egg  albumin.  Assimilation,  with  slight  production  of 
glycogen. —  E.  Laurent. 

Aniline,     I'usuited  for  a  yeast  food. —  E.  Laurent. 

o-Toluidine  neutralised  (_u'l  per  cent.)  Not  a  car- 
bonaceous food  for  yeast.  Good  nitrogenous  food  for 
moulds. — Bokorny. 

/i-Ani-idine    (O'l    per  cent.)      A    nitrogenous,  but  001 
carbonaceous  food  for  yeast. — Bokorny. 

Nitratiiline  (O'l  per  cent.)  A  nitrogenous,  but  not  a 
carbonaceous  food  for  yeast. —  Bokorny. 

Methylamine.  Not  a  carbonaceous  food  for  yeast.— 
E.  Laurent. 

Ethylamine.  Not  a  carbonaceous  food  for  yeast. — 
E.  Laurent. 

Propylamine.  Not  a  carbonaceous  food  for  yeast. — 
E.  Laurent 

Formamide.  Not  a  carbonaceous  food  for  yeast. — 
E.  Laurent. 

Acetamide.  Not  a  carbonaceous  food  for  yeast. — 
E.  Laurent. 

Other  Organic  Compounds. 

o-  and p-nitrocinnamic  acid.  Not  a  carbonaceous  food 
for  yeast. — Bokorny. 

/.-Nitrotoluene.  Not  a  carbonaceous  food  for  yeast. — 
Bokorny. 

Benzene.     Not  a  carbonaceous  food  for  yeast. — Bokorny. 

—J.  L.  B. 
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Wine  Yeasts,  Researches  on  the  Differential  Character- 
istics of.     I !.  Forti.     La  Biere,  5,  [1],  9. 
author  having,  from  previous  researches,  been  ted  to 
form  the  opinion  that  the  morphological  and  physiological 
chai;  ■  wine  yeasts  are  insufficient  cf  themselves 

tetermine  the  suitahility  of  the  yeasts  to  ferment  musts 
of  different  composition,  and  that  for  this  purpose  practical 
experiments  in  fermentation  are  necessary,  made  a  number 
of  investigations  with  natural  musts  at  different  tempera- 
tures, as  well  as  with  varying  quantities  of  sugar,  degrees  of 
acidity,  kinds  of  antiseptic  bodies,  and  nitrogenous  matter; 
also  with  mixed  yeasts  and  with  wines  still  containing 
sugar.  He  finds  that  each  yeast  varies  in  behaviour  as  the 
temperature,  nature  of  nitrogenous  food,  acidity,  and 
alcoholic  content  of  the  medium  are  modified.  So  far  as 
temperature  is  concerned  an  exposure  to  35°  C.  for  5  to 
15  days  weakens  all  wine  yeasts,  the  longer  period  proving 
fatal ;  and  prolonged  exposure  to  a  temperature  of  25°  C.  is 
also  injurious.  lu  presence  of  nitrogenous  matter  the 
yeasts  adapt  themselves  in  different  degrees,  each  yeast 
needing  a  special  amount  of  nitrogen  varying  with  the 
kind  of  nitrogenous  matter  provided.  The  influence  of 
the  degree  of  acidity  varies  with  the  nature  of  the  ferment, 
the  temperature,  and  the  amount  of  sugar.  The  yeasts 
differ  in  their  behaviour  towards  sugar  in  presence  of 
alcohol,  some  being  able  to  perform  their  functions  when 
the  medium  contains  12  or  13  per  cent,  of  alcohol,  whilst 
others  are  rendered  inactive  by  a  much  smaller  quantity. 
On  the  other  hand,  the  production  of  spores  at  25  C,  and 
the  appearance  of  the  colonies  on  gelatin,  form  an  insuffi- 
cient basis  for  classification. — C.  S. 

!!■  c  r  Yeast,  Composition  of  the  Fat  present  in.  E.  Gerard 
and  P.  Darexy.  J.  de  Pharm.  et  de  Cbim.  1897,  [6], 
27;.— 280. 
The  fat  extracted  from  ordinary  brewery  yeast  is  brownish 
in  colour,  semi  fluid,  and  distinctly  acid  in  reaction.  It 
consists  largely  of  the  glycerides  of  stearic  and  palmitic 
acids  (iu  about  equal  proportions),  together  with  traces  of 
butyric  acid,  lu  addition,  yeast  fat  probably  contains 
small  proportions  of  these  acids  in  the  free  state. — H.  T.  P. 

Distillery  Wurk,  Study  of  Several  Fungi  utilisable  in. 
E.  Sorel.  Pev.  Chim.  Industr.  8,  13 — 17. 
The  ragi  employed  in  Java  for  the  production  of  arrack 
consists  of  particles  of  the  mycelium  of  Chlamydomucor 
Oriza*,  accompanied  by  yeast  cells  and  bacteria.  This 
fungus,  like  Khizopus  <  inza.has  very  little  action  on  ordinary 
rice  "i  potato  -larch,  but  converts  cooked  starch  into  glu- 
cose. Xeither  of  the  organisms  has  the  power  of  producing 
alcohol,  this  function  being  discharged  in  the  present 
instance  by  Monilia  Javanica,  which  ferments  dextrose, 
levulose,  maltose,  and  raffinose  (but  not  lactose),  but 
-es  to  act  when  the  alcohol  reaches  5  per  cent,  of  the 
medium  ;  ami  by  Sacch.  Vordermauni,  a  very  active  fer- 
ment, capable  of  eliminating  18  to  19  per  cent,  of  sugar 
in  three  days  at  25  to  30°  C,  and  of  retaining  its  power 
in  presence  of  9  to  10  per  cent,  of  alcohol. 

Japanese    -ak>'   is    prepared  by*  the   aid  of  the   diastase 
secreted    by  Aspergillus  Oriz;e — an  organism  living  on  and 
harifying  all  classes  of  rice.     (See  this  Journal,  1886, 
170,  and  i8'.IO,  75  1.) 

Beferring  to  the  researches  of  Juhler  (C.  Bl.  f.  Bakt. 
1895.  Oct.  9),  on  the  evolution  of  saccharomyeetic  yeasts 
from  Aspergillus  Orizse,  the  author  rinds  that  when  the 
furiL  incapable    of   growing     under  normal 

conditions,  l   is  always  developed,  although  under 

more  favourable  circumstances  no  yeast  is  produced. 
Tin  couidia  sown  on  malt  extract  containing  0-030 

p-dri  Bui  i  c  acid  per  lure,  gave  yeast  in  three  or 
tour  days,  the  production  of  yeast  was  retarded  to  10  days 
in  presence  of  twice  the  above  quantity  of  antiseptic,  and 
ceased   al  vhen    a    five-fold   quantity    was   used; 

whereas  an  unproductive  fragment  of  mycelium  from  a 
wort  culture  with  0  030  grm.  of  111-'  transferred  to  a 
medium  with  0060  grm.  of  the  acid,  although  initially 
free  from  yeast,  gave  yeast  cells  on  the  following  day,  and 
•when  re-washed  and  placed  in  a  wort  with  0*090  grm.  of 
HF,  produced  rapid  fermentation  and  a  considi  rable  deposit 


of  active  \  east  eel  Is.  itself  finally  disappearing  after  conversion 
into  a  compact  tissue  of  short  cell-.  The  results  obtained 
iu  experiments  with  aerated  media  also  confirm  the  statement 
that  the  formation  of  mycelium  always  precedes  that  of  the 
yeast,  and  that  when  the  development  of  the  former  is 
arrested,  the  size  of  the  filaments  decreases,  and  they  sub- 
divide into  budding  cells  having  the  properties  of  yeast. 
The  absence  of  direct  formation  of  yeast  cells  from  the 
couidia,  as  observed  by  Juhler,  is  attributed  to  the  difference 
iu  the  media  employed. 

Further  researches  in  connection  with  the  converse  deve- 
lopment of  the  yeast  cells  into  the  original  form  of  the 
mould  confirm  the  results  previously  obtained  by  the 
author  (Comptes  rend.  121,  948).  He  finds  that  the  yeast 
becomes  incapable  of  saccbarifying  starch  in  solution,  hut 
that  it  will  give  (even  after  an  existence  of  over  a  year), 
with  cooked  rice  in  an  almost  dry  state,  a  mycelium  posses- 
sing diastatic  power.  The  developmeut  of  the  mycelium  is*, 
however,  slow,  and  unless  the  water,  carbon  dioxide,  and 
alcohol  formed  are  immediately  removed,  il  becomes  para- 
lysed, and  the  untransformed  yeast  sets  up  fermentation. 
This  was  proved  by  experiment  in  a  series  of  four  flasks, 
aerated  by  a  single  current  passed  through  each  in  succes- 
sion, where  the  yeast  developed  couidia  of  Aspergillus  in 
the  first,  a  little  mycelium  in  the  second,  but  only  produced 
alcohol  and  carbon  dioxide  iu  the  remaining  two ;  whereas 
on  the  interposition  of  condensers  and  washing  tubes  con- 
taining baryta  water,  between  the  flasks  in  a  parallel  series 
of  experiments,  couidia  were  developed  in  all  four. — C.  S. 

Denaturing  of  Spirits.     Zeits.  f.  Spiritusind.  1897,  20,  19. 

The  members  of  the  acetone  group  recommended  by  Lang 
for  denaturing  spirit  may  be  divided  into  two  classes,  namely, 
(1)  ketones  of  the  type  of  ethylmethylketone,  which  are 
readily  soluble  in  water  ;  and  (2  )  the  acetone  or  ketone  oils 
which  are  insoluble,  or  nearly  so,  in  water.  Experiments  have 
shown  that  the  complete  removal  of  ethylmethylketone  from 
spirit  canuot  be  satisfactorily  effected;  and  brandy  spirit 
(for  Cognac,  &c.)  to  which  this  ketone  has  been  added 
cannot  be  completely  renatured  either  by  filtration,  rectifi- 
cation, or  by  treatment  with  ether,  light  petroleum,  benzine, 
by  treatment  with  acids,  alkalis,  paraffin  oil,  animal  charcoal, 
&c.  Filtration  is  impracticable,  as  at  least  600  kilos,  of 
charcoal  would  be  required  for  the  treatment  of  100  kilos,  of 
spirit.  Experiments  have  also  been  made  with  crude  ketone 
oil,  distilling  between  75°  aud  230-",  and  with  the  different 
fractionated  constituents  obtained  from  it.  t  me  per  cent,  of 
oil  was  used  for  denaturing  the  spirit,  and  it  was  found  that 
when  the  constituent  of  lowest  boiling  point  (75  '—  105  )  had 
been  used,  a  partial  renaturing  could  be  effected  by  careful 
rectification  of  the  previously  diluted  spirit.  This  was  not 
the  case,  however,  when  the  crude  oil  or  a  fraction  boiling 
above  150°  bad  been  used.  In  the  experiments  on  filtration 
through  charcoal,  the  denatured  spirit  was  diluted  to  about 
30  per  cent.,  and  passed  through  5  kilos,  of  charcoal ;  each 
litre  of  filtrate  was  tested  with  phenylbydrazine,  and  those 
samples  which  gave  no  reaction  were  regarded  as  renatured. 
The  following  results  show  the  weight  of  charcoal  required 
to  reuature  100  kilos,  of  spirit  to  which  1  per  cent,  of  oil 
bad  been  added  ;  — 

Kilos. 
1.  Denatured  with  methylethylketone  required 

at  least 600 

•J.  Denatured  with  acetone  oil  (b.  pt.  75*— 230") 

required  at  least 100 — 120 

3.  Denatured  with  acetone  oil  (b.  pt.  75°— 105°) 

required  at  least 140—150 

4.  Denatured  with  acetone  oil  (b.  in.  1115—150°) 

required  at  least 100 — 110 

5.  Denatured  with  acetone  oil  (b.  pt.  150°— 200°) 

required  al  least 70—80 

6.  Denatured  with  solvent  naphtha  required  at 

least  9-io 

In  the  ease  of  spirit  which  bad  been  denatured  by  the 
addition  of  1  per  cent,  of  ethylmethylketone  and  2  per  cent. 
of  acetone  oil,  it  is  calculated  that  1,000  kilos,  of  cb 
would  be  required  for  the  complete  renaturing  of  loo  kilos. 
The  addition  of  chemicals,  such  as  sodium  sulphite,  potash, 
or  ammonia  also  fails  to  effect  the  removal  of  this  mixture. 

Lang's  experiments  have  been  repeated  aud,  in  the  main, 
coufirmed  by  Heinzelmann.--A.  K.  M. 
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11  -  i  n   Metallic  /.in,       I.    \    I 

ptea  Rend.  1897,124,  [5],  243-   248. 

A  strip  of  ordinarj  sheet  line  when  placed  in  a  hottl 

r,,l  «i      was  found  to   In-   attacked   to  a 

mark  bring  slowly  evolved  (sufficient  at 

act  to  blow   the  cork  ont  i  I 

a  month,  the  wine  had  become  tnrbid  and 

...  metallic  flavour.     The  surface  of  the  cine  was 

. u.l   bright,   but   studded    lure   and     there   with 

tit.     The  use  of  vine  or  galvanised  taps 

littin.-s  for  wine  tun-.  &c.  must  therefore  be  condemned. 

-H.  T.  P. 

HV.  '    Jour  in   (I  produced  by  a 

s  ring  F  rment  of.     l\  Cazeneuve.     Comptea 

Rend.  1897,  124,  [8  .  106      108. 

I  in  malady  known  as  la  casse  J.  i  vins,  and  which  consists 
in  the  oxidation  of  the  red  colouring  mutter  of  the  wine, 
Mas  been  attrib  lirand  to  the  action  of  a  diastase. 

Martinaud  ailmits  the  presenci  of  an  oxidising  ferment — 
-rapes,  whilst  Bertrand  confuses  this 
ferment  with  laccase.  The  author  lias  examined  a  large 
Beaojolais  wine  affected  by  this  malady.  By 
treatment   with   strong   alcohol,   a    gummy   precipitate    was 

sting  mainly  of  the  normal  gum  of  wine 
impregnated  with  oxydase.  The  aqueous  solution  exhibits 
the  fundamental  properties  of  laccase,  but  it  would  be 
premature  to  assume  the  identity  of  the  latter  with  the 
oxydase  of  wine  which  the  author   terms   cenoxydase.     This 

upon  wine  at  temperatures  even  below  0' ; 
instantly  destroyed  at  70  — 7">  .  From  a  comparative 
study  of  the  wines  from  different  vineyards,  the  author  is 
lid  to  the  opinion  that  the  abundance  of  cenoxydase  in  the 
Beaujolais  wines  last  year  is  to  be  attributed  to  certain 
vegetative  conditions  favouring  iis  formation,  rather  than 
t"  the  preseuce  ou  the  grapes  of  cryptogamic  parasites 
which  might  secrete  oxydase.  The  author's  observations 
invalidate  the  conclusions  arrived  at  by  Laborde.  (This 
Journal.  1897,  156.)— A.  K.  M. 

as.     List,     l 'hem.  Zeit  1897,  21,  [1],  4— 5. 

ment   that   by  Sauer's   method,  a  product   con- 
tuiuing  It". — 17  per  cent,   of  alcohol  could   be  obtained  by 
.entation    has   been    confirmed   by  the    work    of 
Dr.  aldslinger,  of  N'eustadt. 

per  cent.  wort,  warms  to  50",  and 

-  it  with   a   culture   of   lactic   aeid   bacillus.      When  the 

-    per    cent.,    the    liquid    is 

heat.  -top  the  action,  quickly  cooled  to  80  .  and 

i    with  a  pure  yeast  culture  derived  from   Tokay  or 


Spanish  grape  ferment 

sterilised  wort  is  added,  and  the  til    kept  up  b\ 

•Hilar,    till    fermentation    will    go    on    DO 

pro.l  into   the  market  a-   '  Malton  Tokay  "   and 

"Malton    Sherry"    respectively       The    following    lii 
have  K.cn  obtained  by  Fresenius,  Moslinger,  and  the  author 
on   at  ommercial  •   of  a  privately 

fermented  product. 


12'I7 

u-sa 

11-10 

17-74 

UC77 

1S-S8 

a-98 

71—14*34 

'.'.;> 

11-71 

10-50 

0-087 

U-0810 

0-084 

0-13BS 

Total  extractive  ..     M.. 

calculated  f«J  ' 

■  1  i   ' 
I  i 
Alcohol,  by  weight     M.. 

peptones) 

1' 
Phosphoric  acid  . .  -,  ■  ' 


These  wines  have  been  found  of  value  medicinally,  and 
must,  from  their  purity,  and   their  content  i.i  "  extractive," 
alcohol,  and  sugar,  be  regarded  in  many  eases  as  prefer 
to  the  sweet  Southern  wines. — .T.  T.  I). 

The  Sparging  Process  ami  its  Influence  mi  the  Yield  of  a 
Mush.     W.    YVindisch.     Wochenscbr.  f.  Hrauerei,  1897, 

14,1- 

I.x  this  article  the  author  refers  to  two  points,  the  importance 
of  which  has  not  been  sufficiently  emphasised  in  his  previous 
papers.  1.  A  primary  condition  for  obtaining  a  good  yield 
depends  upon  the  thorough  draining  of  the  first  wort 
from  the  grains  before  any  sparging  liquor  is  added  to  the 
latter.  2.  The  second  condition  mentioned  is  that  sufficient 
time  be  allowed  for  the  sparging  process.  if  this  be 
hastened,  the  wort  contained  within  the  pores  of  the  grains 
will  not  have  time  to  diffu-e  into  the  sparging  liquor,  ami  a 
loss  will  thus  occur. — A.  K.  M. 

Beer,  Japanese.     A.  Lanj.    Zeits.  f. ,-.  ges.  Branwesen,  20 

[2],  27. 

Tiik  cultivation  of  barley  in  Japan  has  greatly  increased  of 
late  years,  and  a  large  quantity  is  now  used  for  malting  and 
brewing.  Two  samples  of  Japanese  beer,  one  from  the 
Asahi  and  the  other  from  the  Eebisu  brewery  have  recently 
been  analysed  with  the  following  comparative  results  (after 
driving  off  the  carbon  dioxide     — 


The   concentration   corresponds   with   that    of   Bavarian 

lager  beer,  and  the   high   attenuation  with   that   of  North 

German  beers.      In  flavour  the  Yebisu  is  vinous,  whilst  tbat 

Asahi  beer  recalls  apple  must  i  due  to  pasteurisation). 

The   latter  was   not  clear  and  had  deposited   a    sediment 

ng  of  glutin  without  any  living  organisms. — C.  S. 

ileal    Clarification    of  Beer   by  Wood    Chips   and 
Filtration.    Aniet.  Brewer's  Review,  10,  [7],  245—346. 

Thv  ast  of  -1  ips  and  filters  is,  very  extensive  in  American 
breweries  and  gives  satisfactory  results.  German  brewers, 
however,  according  to  a  recent  ad.lres-  by  Dr.  Will  at 
Munich,  while   adopting  chips,  do  not  take  "kindly   to   the 


use  of  tilt,  r-  t  i  ips  of  hazel  or  beech  wood  are  the  most 
commonly  used  and  act  as  a  good  clarifying  medium, 
holding  the  sediment  down  last,  so"  that  if  they  are  properly 
arranged  in  the  cask  the  liquid  can  be  drawn*  off  clear  to  a 
lower  level  than  in  such  ca-k-  a-  have  no  chips.  The 
aluminium  chips  recently  introduced  obviate  the  risk  of 
infection  by  the  use  of  dirty  wooden  chips,  and  have  been 
proved  to  be  without  effect  on  the  flavour  of  the  beer. 
According  to  Dr.  Will  the  filtration  of  beer  caus.  s  ;, 
deterioration  of  taste,  and  the  beer  loses  in  fulness  and  in 
the  consistency  of  the  foam.  From  a  biological  point  of 
view  the  beer  also  suffers  deterioration,  since  the  filter 
retains  only  the  large  vigorous  yeast  cells  whilst  wild  yeasts 

F  2 
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wine  producers,  the  porous  nature  of  cork  permits  diffusion 
so  thru  export  beers,  even  though  pasteurised,  may,  by  the 
intrusion  of  oxygen,  have  arjy  dormant  micro-organisms 
present  revived  with  disastrous  results. 

Wine  left  in  bottle  for  25  or  30  years  has  been  found 
when  uncorked,  to  contain  living  organisms  in  full  activity 
and  especially  mould  fungi  capable  of  eliminating  alcohol 
and  of  imparting  to  the  liquid,  unpleasant  flavours 
odours,  even  when  present  in  small  numbers.  Similar  effi 
may  he  produced  in  beer  from  the  presence  of  mycoderma, 
a  few  individual  organisms  sufficing  to  develop  a  musty 
flavour. 

Wortraann  investigated  the  causes  of  "  corkiness  "  in  wine 
and  found  that  it  may  either  be  due  to  organisms  in  the  wine 
without  the  cork  being  more  than  a  passive  assistant  (by 
permitting  the  admission  of  oxygen),  or  else  directly  to 
defective  corks  without  the  aid  of  any  organism.  In  the 
first  instance,  however,  mould  fungi  may  penetrate  to  the 
wine  by  pushing  their  fibres  through  the  natural  chat 
existing  in  the  cork,  and  Wortmaun  found  infection  irorn 
various  kinds  of  peniciilium,  dematium  yeasts,  racodium 
eellare,  aud  eladosponum  herbarum,  communicated  in  this 
way,  each  of  which  developed  musty  and  unpleasant  flavours 
differing  with  the  kind  of  wine  exposed  to  the  infection.  A 
similar  case  of  infection  by  peniciilium  has  be<;n  1  bserved  in 
bottled  beer,  a  strong  growth  appearing  on  the  underside  of 
the  cork,  and  a  mycelium  developing  in  the  beer,  which 
was  quite  spoiled. 

It  is  therefore  advisable  to  select  corks  with  great  care, 
rejecting  those  in  which  the  natural  fissures  run  longitudin- 
ally, and  controlling  the  scalding  process  so  as  to  preserve 
the  elasticity  of  the  material. 

When  wine  is  spoiled  by  defective  corks  without  the 
agency  of  auy  organism,  the  effects  are  due  to  decomposition; 
of  the  matter  contained  in  the  fissures  and  the  gradual  t  \- 
traction  of  the  products  by  the  adjacent  liquid.  This  may- 
be prevented  by  steeping  the  corks  in  paraffin,  or  paraffin  and 
wax. — I'.  S. 

White  Wines,    Testing  for  Coul-Tar    Colours  in,  and  the 
Difference    between    these     Colours    and    Caramel.       A- 
d'  Vguiar  and  W.   da  Silva.     Comptes  Rend.   1>«7,  124, 
-      M)8 

.See  under  XXIII.,  page  361. 

Potassium  Bitartrate,  Estimation  of  the,  contained  in  Wine. 

H.  Gautier.     Comptes  Kend.  1897,  124,  [6],  298 — 300. 

See  under  XXIII.,  page  363. 


and  bacteria,  for  the  most  part,  pass  through  without 
obstruction  and  afterwards  develop  all  the  more  vigorously 
owing  to  tlu  absence  oi  yeast. 

flu-,  v  iews  of  Dr.  Will  are  bj  no  means,  however,  borne 
out  bv  the  experience  of  United  States  brewers,  which  is 
that  the  beer  suffers  no  detriment  whatever  by  filtration. 

—J.  G.  W. 

Butyl-Alcokolic  Fermentation.    O.  Emmerling. 
Ber.,  151  -453. 

The  author  previously  (Ber..  1896,  2726")  stated  that  he 
could  not  obtain  the  bacillus  described  by  Fit/  which  pro- 
duced butyl-alcohol  Irorn  glycerin;  he  has  now,  after 
examining  a  number  of  materials,  obtained  the  bacillus 
from  hav  from  Alsace.  As  it  was  only  present  in  a  com- 
paratively small  proportion  in  the  hay  infusion,  this  was 
increased  lu  growing  the  mixed  bacteria  in  a  5  per  ceut. 
ilution  in  va 
bacillus  subtilis  is  airobic,  whilst  the  butyl-alcohol 
bacillusis  aiuerobic.  the  proportion  of  the  latter  wa-  increased, 
and  after  three  cultivations,  plate  cultivations  were  made  : 
and  the  bacillcs  which  was  sought,  obtained  in  a  pure  state. 

The  bacillus  agrees  fairly  well  vith  Fitz's  description 
being  slightly  elliptical  rods ;  it  gave  6  per  cent,  of  butyl- 
alcohol  from  glycerin,  and  10  per  cent,  from  manitol, 
whilst  when  acting  on  dextrose  only  ethyl  alcohol  was 
produced.  The  author  thinking  that  this  organism  might 
be  identical  with  that  described  by  Beyerinck  (C.  B.  Bait. 
15,  17"  tmlobacter  saccharobutyricum,  has  compared 

the  two.  but  finds  that  though  resembling  one  another  in 
appearance,  the\  J  different  functions. 

The  bacillus  was  also  obtained  from  rotten  wood,  but  is 
not  the  one  which  causes  the  destruction  of  the  cellulose. 

—A.  L.  S. 

Would  Fermentation.  0.  Emmerlich.  Ber.  1S97, 
[4],  4.14—455. 
As  is  well  known,  moulds,  when  grown  under  anaerobic 
conditions  in  sugar  solutions,  act  as  yeasts  and  produce 
alcoholic  fermentation.  The  author  considered  it  would  be 
of  interest  to  determine  if  glycerin  and  succinic  acid  were 
produced. 

He  employed  Mucor  Racemosus  growing  in  a  cane-sugar 
solution  and  replaced  the  air  by  hydrogen.  After  three 
weeks'  fermentation  at  2.V  C.  the  fermented  solution  was 
found  to  contain  alcohol,  glycerin,  and  succinic  acid  in  the 
proportion  of 22"0,  1-83,  and  0-31  respectively.— A.  L.  S.    i 

E.rtraets.     A.Rogers.     J.  Fed.  Inat.  Brewing,  1897, 

3,  129—133. 

Ax  average  malt  will  yield  78  per  cent,  extract,  hut  in 
practice  about  7<'  per  cent  is  obtained,  the  remain!' 
per  cent,  of  the  starch  being  incompletely  modified.  The 
author  recommends  that  fluted  rollers  should  be  used  in  the 
malt  mill,  a-  they  Help  to  catch  smaller  grains  that  might 
otherwise  escape;  also  that  the  mash  tun  should  be  provided 
with  rakes.  The  lower  the  striking  heat  of  the  water  can 
be  arranged  to  suit  the  resulting  beers,  the  higher  will  be 
the  extract  obtained.  For  brewing  a  strong  beer  with  a 
full  tun,  the  following  method  is  suggested  : — 

The  mash  is  run  into  the  tun  with  a  minimum  quantity 
of  one  and  a  half  barrels  of  water  to  a  quarter  of  malt.  It 
; lowed  to  stand  the  usual  time  and  no  underlet  used, 
unless  the  initial  heat  requires  to  be  raised.  The  taps  are 
then  set,  the  tun  drained  dry  and  the  goods  sparged.  This 
operation  is  repeated,  the  sparge,  however,  not  ninning  while 
the  taps  are  flowing,  care  being  tnken  that  when  this  is 
fini-i  it  '»  the  tun.     I  nder  these  conditions 

a  full  i  lid  to  be  obtained. — I.  L.  R. 

,';.   ,    and    Wim    ,   Do  Honed  by. 

II.  Will.     Zeits.  f.  d.  ges.  Rrauw.,  20,  98—96. 

like  wine,  is  not  stored  long  enough  in  bottles  to 
become  " corked, "  but  may,  if  the  cork-  are  no*,  scalded, 
be  contaminated  bl  extractive  matter  which  causes  turbidity, 
and  may  also  be  infected  with  wild  yeast  and  fungi  con- 
tained iii  the  cracks  and  fissures  of  twice  used  corks.  As 
pointed  out  by  Wortmann,  at  the  late  Congress  of  German 


PATENTS. 

Bice  and  other  Grain  or  Seed  for  Bretcing  and  other 
Purposes,  Impts.  in  tin  Treatment  or  Preparation  o/"; 
and  in  Means  or  Apparatus  to  be  employed  therein. 
A.  Perry  and  H.  Perry,  Bow,  Middlesex.  Eng.  Pat. 
5615,  March  12,  1896. 

The  object  of  this  invention  is  an  improved  process  for 
"  flaking  "  rice  or  other  grain  in  order  to  render  it  more 
suitable  for  use  in  di-tilliug,  brewing,  &C 

The  rice  or  other  grain  is  fed  into  the  upper  part  of  a  per- 
forated cylinder  immersed  in  a  tank  of  boiling  water,  and  in 
order  that  the  scalding  may  be  regularly  performed  the  cylinder 
is  divided  by  a  horizontal  partition  which  does  not  quite  reach 
to  the  end.  The  material  which  is  being  treated  is  conveyed 
by  screws  through  the  upper  chamber  thus  formed  until  it 
falls  through  the  opening  left  by  the  short  partition  into  the 
lower  portion  of  the  cylinder,  and  is  then  conveyed  by- 
screws  until  it  is  delivered  into  an  elevator  at  the  other  cod 
of  the  cylinder. 

The  scalded  material  is  then  conveyed  in  the  same 
manner  through  another  perforated  cylinder  immersed  in 
cold  water;  this  treatment  removes  tbe  stickiness  of  the 
grain,  and  enables  it  to  be  handled  and  passed  through  the 
machinery  without  trouble. 

The  final  operation  consists  in  passing  the  grain  between 
highly  heated  pressure  rollers  of  large  diameter.  The 
rollers  are  kept  hot  by  passing  heated  sand  through  them. 
the  sand  as  it  passes  from  the  rollers  being  returned  to  the 
furnace,  and  after  passing  through  these  is  again  led  through 
the  rollers. 
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The    Baked   grain  is   removed   from  t)i>-   hot   rollers  by 
on    au    endless    belt.     The 

icribed  b\   tin-  aid  of  draw  ;u 

\    I.   S 

n  and  S/tiritt,  Apparatus  Jar   Removing  Saccharine 

and  other   Impurities  from.      From  .1    T.  Bennett,  i  'ape 

(  .    II.  UeEuen,    London.      Bog     Pal 

Tm  consists  of   i  funnel  shaped  vessel  provided 

with  .in  air-tight  cover,  itnd  inlet  and  outlet  valves.     The 

latter  is  in  combination  with  an  open  vat,  also  fitted  with  an 

inlet  and  draw-off.     In  the  operation,  the  va(  :s  tilled  with 

height  above  the  outlet  of  the  funnel,  whilst  the 

funnel  itself  is  tilled  with  the  wine  or  spirit  to  be  purified. 

Inlet  tabe  is  then   closed.     Under  these  conditions  the 

itnd   water,  though   in   contact,   will   not    mix.  but  the 

ine  or  vegetable  impurities  will  descend  into 

■   -J.  L.  B. 

Impts.   in     Apparatus   and    Process   for 
L        Feroi     New   York,  U.S.A.     Eng.  Pat. 
;  B96. 

2  arrived  at  that  stage  of  the  fermentation 

when  it  is   nenrli  ready  to  rack  into  casks,  it   is  confined 

undi  •  iter  than  that  produced  by  fennenta- 

!  allowed  to  deposit  the  yeast.     It  is  then  cooled  to 

iminoids  to  separate,  ami  the  I 

still  -  upwards  through  a  filter.     The 

is    then   racked    into  casks   without    loss   of    pressure. 

inventor  lias  deviled   an  elaborate  apparatus  for  per- 

fbrn  bich  is  full)  described. — A.  I,  S 

inversion    Vessels  for    Brewers'    anil 
Use,  Impts.  iii  or  connected  with.     [Lining 
with  Silver.]     R.  i>.  Bailey,  Gloucester,  and  L.  1'.  Ford. 
Ixmdou.     Eng.  Pat.  27,975,  Dec.  1.  l- 

•ors  propose  to  eoat  with  silver  all  metallic  parts 
of  mash-tubs  or  conversion  vessels. — A.  1..  S. 


I    _Yi  w   or  Improved  Process  and 
iratus  Jor    Rapidly   and    Economically  Ageing  or 

K.    i  .    Iliipck.    Brussels.     Eng.    I'.n.    1162, 
Jan.  15,  1897. 

Tin   alcoholic  liquid  to  be  matured  is  subjected  to  a  pro- 
>ive    and    prolonged    heating     ( lo       55      C)    in    an 
apparatus  wanned  by  hot-water  pipes  and  provided  with  a 
r.  wherebj  the  volatile  substances  which  evaporate  may 
i  moved   from   the   heater.     There   are    also    disc' 
orifices    which    permit    the   separate   withdrawal    from    the 
iratus  of  t lit-  treated  liquid,  the  noxious  matters  of  lower 
tie  gravity  than  the  liquid  (.propyl,  butyl,  and   amy] 
hoi),  and  the  deposited  dregs.     The  objectionable  con- 
stituents having  been  thus  separated,  the  liquid  i-  drawn  off 
into  hermetically  closed  barrels  and  allowed  to  remain  at   a 
low  and   constant  temperature  for  several  weeks,  when  it  is 
filtered  or  clarified,  aud  bottled. — J.  L.  B. 


XVIII  -FOODS :  SANITATION,  WATER 
PURIFICATION.  &  DISINFECTANTS. 

(.A.)—  FOODS. 

Cheese,  Estimation  of  Nitrogen  in.     B.  A.  van   Ketel  and 

A.  C.  Aotusch.     Xederl.  Tijdschr.  Pharm.  1S'J7,  >2. 

See  under  XXIII.,  page  366. 

/       Analysis  of.    Aglot.     Rev.  Chun. find.  8,  17- 
See  under  XXIII.,  page  365. 

Fat  in'Milh,  Estimation  of.     H.  Freseuius.     Zeits.  Anal. 

Chem.  36,  [1],  31. 

See  under  XXIII.,  page  366. 
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Albuminous  Substances,  A  Process  h>>  the  Preparat 

'in  Animal  mill   I  egetable  Mixtures  on*! 

Products.     i>.  Kinkier. Bonn, Germany.     Eng.Pat.5719, 

March  l  i.  1896 
Tin*  process  consists  in  converting  into  soluble  pro. 
or  completely  decomposing,  such  Bub  ontained   in 

albumin  .is  are  unpleasant  and  injurious  to  health.  This  j* 
effected  particularly  by  beating  or  boiling  the  albumin  with 
hydrogen  peroxide  of  such  a  strength  that  it  is  without  action 
on  the  albumin  itself  ;  the  soluble  product  nun  then  be 
removed  by  washing,  leaving  albuminous  substances,  which, 
when  well  dried,  are  free  from  smell  and  taste,  rich  in 
albumin,  and  nourishing  as  food. — J.  L.  B. 

Coffee,  Impts.  in  the  Manufacture  of,     II.  Boisselier, 
Middlesex.     Bog.  Pat.  7904,  April  15,  1896. 

u,  weights  of  washed  coffee,  and  an  oil  or  fat  melting 
at  about '.in    P.,  are  mixed  and  ground  between  two  bori- 

J  si,. nes ;  when  a  sufficient  degree  of  fineness  has  ' 
attained,  there    results  g  semi-liquid  paste,  perfectly  smooth 
and  free  from  grit.      This  is  collected  whilst  warm,  placed  in 

or  cloths,  and  submitted  to  hydraulic  pressure,  whereby 
the  whole  of  the  fat  is  removed.  The  coffee  remaining 
in  the  cloths  is  pulverised  and  sifted,  and  yields  a  product 
readily  miscible  with  hot  wat  n;  the  bevi 

—J.  L.  li. 

Food  Products  and  Beverages,  An  Improved  Process  for 
Sterilising  and  Preserving.  W.  Xiigeli,  Mombach, 
Germany.     Eng.  Pat.  6496,  March  24^ 

Ax  acid  (or  alkali)  is  placed  in  the  preserving  vessel  whilst 
being  heated  in  the  sterilising  chamber.  A  basic  tor  acid) 
substance  is  inserted  in  the  stopper  of  the  tin  or  glass  con-1 
taining  the  sterilised  food,  in  such  a  manner  that  on  turning 
the  bottles  <ir  tins,  combination  of  the  acid  and  base  ' 
place.  This  process  can  also  be  used  for  saturating  nou- 
alcoholic    beverages   with   carbonic   aeid,   tl  unate 

being  placed  in  the  stopper  ed  aft<  r  the  sterilisa- 

tion and  closing  of  the  vessel.  By  the  distillation  of  fer- 
mented beer,  and  bj  it-  subsequent  sterilisation  and  satura- 
tion with  carbonic  acid  as  described  above,  non-alcoholic 
beer  may  be  prepared. — J.  L.  B. 

(£.)— SANITATION;  WATER   PURIFICATION. 

Ozone.  Atmospheric}  Estimation  of,  on  Mont  Blaur. 
M.  de  Thierry.     Comptes  Rend.  is:*7,124,  [9], 

S  e  under  XXIII.,  page  :i60. 

PATENTS. 

Water  Softening    and     Purifying    Apparatus,    Impts.    in. 
V.  H.  Tyaeke,  Old  Broad  Street,  E.C.,  and  t '.  K.  C.ittins, 
Iveison    Boad,    West    Hampstead.      Eng.    Pat.    ,'>sri 
March  16,  1896. 

Tin.  apparatus  comprises  a  tank  to  contain  the  purifying 
ut,  a  mixing  and  settling  tank  having  vertical  partitions 
extending  alternately  from  the  top  and  bottom  so  as  to  form 
a  zig-zag  passage  for  the  water,  a  storage  tank  for  the 
softened  and  purified  water,  an  elevator  adapted  to  discharge 
the  reagent  in  a  suitable  proportion  into  the  mixing  and 
settling  tank,  a  water  motor  (preferably  a  bucket  wheel) 
adapted  to  drive  the  elevator  and  actuated  by  the  water 
to  be  purified,  and  a  supply  valve  automatically  controlled 
by  a  float  located  in  the  storage  lank,  for  admitting  the 
water  to  the  motor  and  mixing  tank. —  1;    A. 

Sewage  and  other  Wast.  Liquids.  The  Utilisation  of  By- 
and  Waste  Products  'Fine  Dusts]  from  Iron  and  Steel 
Industries  for  the  Manufacture  of  Improved  Pre.  ipitants 
for  the  Purification  of.  W.  E.  Adeney  and  YV.  K. 
Parry,  both  of  Dublin.     Eng.  Pat.  5955,  March  17,  1S96. 

The  flue  dusts  produced  in  the  manufacture  of  iron,  ferro- 
manganese,   and   steel,  are   digested  with   hydrochloric   or 
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sulphuric  acid  in  sufficient  proportion  to  dissolve  the  chief 
bane  substances  present    Ite  treated  mass  may  be  dried, 

and  applied  direct  tor  precipitating  sewage  and  the  like  ; 
or  tbe  soluble  salts  maybe  dissolved  and  separated  from 
the  residue,  and  applied  in  like  manner.  "  Besides  treating 
the  flue  dust  with  sulphuric  acid  or  with  hydrochloric  acid, 
it  mar  be  fused  with  bisulphate  of  - 

Sewage  precipitants  may  also  be  obtained  by  mixing 
maugaoiferous  flue  dusts,  containing  higher  manganese 
oxides,  with  crude  sulphates  or  chlorides  of  iron  in  about 
equal  proportion.  The  action  of  the  higher  oxides  of 
manganese,  when  mixed  with  wet  sewage  sludge,  is 
described  in  Eng.  Pat.  21,635,  1894  (this  Journal,  1895, 
983).— B.  S. 

Filtering  Material  and  Process  for  Making  the  Same,  An 

Jmprovrd.     F.  Jursehina,    1..    Sehnitzer,  and  F.  Hirsch, 
all  of  Vienna.     Eng.  Pat.  6934,  March  30,  1896. 
S(  i  under  I.,  page  315. 

Purifying  Water  by  Boiling  it  in  Open  Vessels,  Method 
aiid  Apparatus  for.  A.  Uervaux,  Brussels.  Eng.  Pat. 
.'4.474.  Nov.  2.  1896. 
Tmk  water  is  boiled  in  an  open  vessel  by  meaus  of  steam 
admitted  near  the  bottom,  the  steam  being  continually 
condensed  before  it  reaches  the  surface  of  the  water,  by 
admitting  a  fresh  supply  of  the  water  to  the  vessel.  The 
water  may  be  admitted  either  at  the  top  or  the  bottom  of 
the  vessel,  the  purified  water  being  drawn  off  through  a 
pipe  at  the  side. — R.  A. 

(C.)— DISINFECTANTS. 

Ferrous  Sulphate,  Employment  of,  for  the  Destruction  of 
Cryptoyamic  Parasites  of'  the  Vine.  Croquevielle. 
Comptes  Rend.  1897,  124,  [8],  418—419. 
Tm:  following  treatment  to  be  applied  to  the  vine  in  the 
winter  is  recommended  as  a  preventive  of  the  maladies 
known  as  black  rot,  oidium,   mildew,  anthracnose,  &c: — 

1.  The  stems  are  washed  or  sprinkled  with  a  solution 
containing   at    least    10    per   cent,    of    sulphate    of    iron. 

2.  Powdered  sulphate  of  iron  is  applied  to  the  soil  in 
quantities  varying  from  500  to  1,000  kilos,  to  the  hectare, 
according  to  the  nature  "f  the  soil. — A.  K.  M. 

Formaldehyde,  Methods  fur  the  Estimation  of.    G.  Romijn. 
Zeits.  Aual'Chem.  36,  [•] 
Set  under  XXIII.,  page  366. 


Xanic  of  Paper. 


Composition  of  Pulp. 


PATENT. 
Albumin  and  Protein  Bodies,  Production  '.Formaldehyde 
t  'ompounds   of   the.     Dr.   A.   Classen,  ^-laJChapelle, 
Germany.     Eiig.  Pat.  7712,  April  11,  189b 

By  the  action  of  formaldehyde,  or  of  substaneesapa|,ie   0f 
yielding  it,  on  albumin  or  protein  bodies,  at  a  tc  Deraturt, 
of  110° — 130=    C,  compounds  are  formed  which  e  ,|Uit, 
iunocuous  and  are  gradually  decomposed  by  tissu   an(j 
secretions,  giving  off  formaldehyde.     For  instance,  5l  c  c 
of  purified  albumin  or  blood  serum  are  mixed  with  50  c  0£ 
a  40  percent,  formaldehyde  solution  and  evaporated  on  e. 
water-bath  until  the  mass  appears  dry.     It  is  then  heay 
in  a  digester  for  24  hours  to    120:  (.'.,   finely   powderi 
stirred  up  again  with  formaldehyde  solution,  and  treated, 
second  time  in  the  digester.    The  product  obtained  is  final, 
heated  for  some  time  to   120°— 130    ('.,  alter  which  it  , 
freed   from   formaldehyde   by   washing   with   water.     Th 
products  ore   said  to  possess  a  durable  disinfecting  action 
and  animal  blood,  when  treated  therewith,  even  after  standinj 
several  days  at  405  C,  maintains  a  light  red  tint  and  remain 
perfectly  odorless. — T.  A.  L. 

XIX.-PAPER,  PASTEBOARD.  Etc. 

Paper-making,     The     Results    of    Grinding     Fibres    Jut 

W.  Herzberg.     Mitt.  k.  t.  Versuchsanst.  zu  Berlin,  14 

[5  and  6],  306—308. 
As  is  generally  known,  fibres,  especially  linen,  when  grouni 
in  the  beating  engine  with  blunt  blades  and  dense  stuff,  are 
so  crushed  that  it  is  almost  impossible  to  state  their  origin. 
This  grinding  is  done  mostly  in  order  to  obtain  strong 
writing  paper,  cigarette  paper,  Sec.,  the  pulp  being  known  as 
"  greasy."  In  blotting-  and  similar  papers  a  greasy  pulp  is 
carefully  avoided,  the  grinding  being  performed  with  sharp 
blades,  and  with  thin  stuff  so  as  to  separate  the  fibres  with- 
out crushing  them. 

The  appearance  of  the  fibres  is  different  in  different  cases, 
owing  to  the  various  methods  and  degrees  of  grinding. 

An  examination  shows  that  the  fibre  is  ground  to  such  a 
degree,  in  some  cases,  as  to  make  it  difficult  to  find  any 
whole  filament. 

By  the  use  of  numerous  micrographic  reproductions,  it  I 
would,  no  doubt,  be  possible  to  obtain  normal  standards  of' 
grinding,  which  would  be  of  great  utility  to  paper-makers,  ' 
as  it  would  be  possible  to  compare  results  without  taking  a 
micro-photograph  each  time. 

In  the  table  following,  are  given  the  strength  of  the 
papers  compared  with  those  of  the  fibres  . — 


Middle 


Breaking 

Length. 


Stretching. 


Resistance  against  Crumpling. 


Dutch  bank-note  paper Cannot    be    ascertained    with    certainty   on 

linen. 

Normal  1 Linen,  ores,    rather  strongly 

ground. 

Document  paper    made    from      Linen,  and  a  little  cotton 

unbleached  rags. 

:  l I.im-n  and  cotton 

Cotton,  with  :i  little  hneu 

Photographic  paper 1 n.  with  very  little  cotton 

Linen,  with  very  little  cotton 

Wrapping  paper Manilla  hemp 


Per  Cent. 

11M  Extremely  strong. 


4-7 
5-6 
4-2 

;-j 

3-8 
4-.i 
45 


- 
Very  strong. 

Extremely  strong. 

Very  ,i 

Extremely  strong. 
Weak. 
Weak. 

Extremely  strong. 


The  three  normal  papers  were  made  in  different  mills. 

— S.  P.  E. 

PATENTS. 

Paper,  Process  for  Increasing  the  Suppleness  <>r  Pliability 
of.  O.  Tietze,  Katingen,  near  Disseldorf,  Germanv. 
Eng.  Pat.  44!)7,  Feb.  Js.  1896. 

ll\i;i.  paper  i>  rendered  pliable  aud  more  suitable  for 
concert  aud  other  programmes,  \e.,  by  impregnating  it 
with  soap  made  from  castor  oil.  or  a  mixture  of  castor  and 
other  oils,  and  resin.     The  paper   is  soaked  in,  or  brushed 


over  with  a  strong  aqueous  solution  of  the  soap,  and  dried. 
By  varying  the  relative  proportions  of  fatty  oil  aud  resin, 
various  degrees  of  suppleness  may  be  produced. — L.  A. 

Fabrics  from  Paper   Pulp,  Impts.   in   the   Manufacture  of, 
C.  Brodbeck,  Paris.     Eng.  Pat.  23..">9s,  Dec.  10,  1895. 
See  under  V.,  page  327. 

Alkali-Cellulose,    Impts.  in    the    Manufacture   of.     C.    F. 

Cro>s,  London.     Eng.  Pat.  471:),  .March  2,  1896. 
The   cellulose  fibre  or  pulp  is  treated  for  some  time  with 
dilute  hydrochloric  or   sulphuric  acids,  until  the  cellulose 
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:i  brittle  condition.     It  is  then  washed,  and  treated iu 
an  edge-runner  with  i  lit,  id  such  proportions 

luipound  containing  40  t"  50  pei  cent,  of  cellulose,  10 
to  IS  percent,  i  idn,  and  :I8  to  50  pi  water. 

The  product  i-  then  In  a   pulvcruleut   condition,  favourable 
treatmunl  with  oarbon  bisulphide  for  the  preparation  of 
thiocarbonate.      Ir     bus    approximately    the    composition 
i    M   .  ■  \  ,.  ill      n   P.  E. 

XX.-FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES  AND  EXTRACTS. 

/  1       -tuil  Oil  of.     E.  Braun.     Archie,  der 

Pbarm.  235,  I. 

bOTAoi    oil    is   found  to    contain    (n)    a    terpene,   I'll,. 

mbling  liinonene,  but   no!  giving  crystalline  compi 
with  the  Is ;  </< )  cineol,  < '  „ll    0  fale* 

rianic  acid;  (rf)  acetic  acid,  as  an  oxidation  product;  and 

benzoic  acid.     The  oil  commences  to  boil  at  I  To,  hut 
begins  to  decompose  at  '2<">   C. — J.  O.  B. 

uli.nnn,  Alkaloidal  Vnlui  of.     Kremel.     Pharm. 
Zeit.  41.  ■ 
An  examination  of  the  individual  parts- -routs,  stem,  leaves, 
mill   fruit — of  a  belladonna   plant,  gathered  in    .Inly,  ami 
ingsome  unripe  fruit  and  flowers,  resulted  as  follows  :  — 

r;  of  alkaloid. 

1*616  „  ,. 

The  lew  Tim 

pe  fruits  ftnve 0'600 

se  results  applj  to  dry  material. 

jubstance,  chrysatropic  acid,   was    also 

Prom  all  parts  of  the  plant,  b\   washing   the  acid 

extracts  with  chloroform.     Subsequently,  a  part  of  the  fresh 

root  remaining  over  from  the  above  analysis,  was  dried  at 

losing   84    per   cent,    of  water,  and   was   then 

Dined  for  its  allcalotdal  percentage.     This  last  was  found 

nt. — a  fact  indicating  that  15*71  per  rent. 

alkaloids  had  been  decomposed   in   the   process  of 

drying  ;   a  piece    of  the   same    root  upon  re-examination 

after  having  been  kept  for  the  space  of  our  year,  yielded 

only  0-70  per  cent,  of  alkaloid — a  furthel  I  'lu  per 

cent.     However,    the  decomposition   of  alkaloids   brought 

about  by  keeping  the  drug,  would  -rem  not  to  go  beyond  a 

certain   limit.      Sa  nples  kept   for   a   year  showed   on  an 

■   0*50  and  0*70  per  cent.,  others  kept   tor 

eighi  per  cent.,  ami  still   others,   in  the  form  of 

ler,  kept  for  a  period  of  ten  years  also  showed 0*60  per 

cent,  of  alkaloids. 

lid  extract  of  belladonna  with  2'60  per  cent,  of 
alkaloids  m-  kept  for  a  space  of  three  years,  at  the  end  of 
which  time  the  amount  of  alkaloids  was  fouud  to  be  2-  t.i 
per  cent. 

With  a  view  of  ascertaining  the  relative  percent 
alkaloids  contained  in  belladonna  roots  gathered  at  different 
periods  of  the  year,  specimens  were  gathered  in  June  and 
October  from  the  same  spot.  After  drying,  both  were 
lined  for  the  quantity  of  alkaloid,  as  well  as  for  that 
retractive  matter.  The  former  yielded  0*88  per  cent, 
of  alkaloids,  and  the  latter  hut  0*225  per  cent.  That 
gathered  in   June   gave   26*6    per    cent,   of  solid    exb 

■  mg  :t-  3*2  per  cent,  of  alkaloids;    that  in   October  gave 
16*6  per  cent.,  with  but  1  *30  per  cent  of  alkaloids. 

—J.  O.  B. 

Apiul.  W.  Dulicre.  Jonas,  and  Francois.  J.  Pharm. 
Chim.  1897,  5,  229. 
Vkry  dissimilar  substances  are  sold  under  the  name  of 
apiol.  varying  in  density,  colour,  action  of  solvents  and 
re-agents,  and  action  of  heat,  which  decomposes  adulterated 
apiol,  the  true  apiol  being  volatile.  Essential  oil  of  parslej 
contains  apiol  and  a  terpene  in  varying  proportions  ;  accord - 
Dnliere  some  essences  contain  no  apiol.  Jonas 
states  that  whilst  the  density  of  apiol,  according  to  the 
Belgian  Pharaiaeopceia,  is  1*07— 1  08,  that  of  the  French 
product  is  much  lower.    The  property  of  apiol  of  sinking 


in  water    does    not    serve  for  the  detection    of  impui 
-ample  mixed  with  an  equal  volume o)  olive  oil  behaving 
in  tin-  respect,  exactlj  like  pure  apiol. 

is  has  studied  the  properties  of  apiul  prep 
lowing   manner:  —  l   kilo,  of  ground    | 
was  twici  ed  with  I  litre  ol   92  pei  eenl    alcol 

24  hours,  the   alcoholic  solution    shaken   with    100  gl 

animal  ch  trcoal  for  i  i  hours,  an  I  filtered  ;  then  i i|uarter 

of  the  liquid  was  distilled  ofl  inder  being  mixed 

with  it-  own  weight  of  chloroform,  and  left  to  settle  fm 
24  hours.  Aitei  filtering,  half  the  liquid  was  distilled  off. 
The  residue  was  warmed  a<  100  110  C  until  chloroform 
and  alcohol  were  driven  off,  and  to  the  cooled  liquid  one- 
eighth  of  its  weight  of  litharge  was  added,  the  mixture 
dige-ted  for  24  hour-,  and  filtered  through  a  thick  layer  of 
animal  charcoal.  Tims  obtained,  apiol  is  a  complex  pro- 
duct, on  fractional  distillation  5-— 6  pet  cent,  of  a  light 
yellow  oil  nt  strung  odour  and  pungent  taste  pas-ing  over 
at  150  ;  this  crystallised  on  cooling,  aDd  is  the  G 
"pure  crystallised  apiol."  At  17(1,  a  fatty  oil  of  slight 
odour  and  bitter  taste,  and  non-crystallisable,  distils  over. 
According  to  Francois,  this  i~  apiol.  At  about  I'.il),  a 
brown-coloured  mixture  of  resinous  substances  passed  over 
The  apiol  of  commerce  i-  generally  coloured  green  by 
chlorophyll,  due  to  imperfect  purification,  or  use  of  ether 
instead  of  chloroform.  The  principal  adulterants  are 
roil,  linseed  oil,  glycerin,  and  gur.jmi  balsam.  The 
density  is  1*08  at  15  ( '.  ;  it  is  insoluble  in  water  and 
benzene,  gives  a  cloudy  solution  in  alcohol;  is  soluble  in 
ether  and  chloroform,  and  very  soluble  in  acetic  acid.  If 
apiol  be  allowed  to  run  down  the  sides  of  a  tube  into  nitric 
acid,  at  the  point  of  contact  a  blood-red  coloration  is 
produced,  turning  to  rose  and  then  to  yellow. — A.  I 

Citral,  Action  of  Alkalis  on  •  Methylheptenone  Preparation 

of.     A.  Verley.     Bull  m    1897,17,175. 

By  boiling  with  weak  alkalis,  citral  is  decomposed  into 
acetaldehyde  and  methylheptenone  ;  the  latter  substance 
may  thus  be  readily  prepared  from  the  citral  of  lemon- 
grass  oil.  500  gnus,  of  citral,  500  grins,  of  potassium 
carbonate,  and  .">  litres  of  water  were  boiled  for  12  hours 
with  a  reflux  condenser  ;  acetaldehyde  is  evolved  during 
the  whole  course  of  the  reaction,  and  may  be  collected  by 
allowing  the  condenser  to  become  slightly  warm  and 
attaching  a  receiver  cooled  by  ice.  When  the  operation  is 
over  the  product  i-  steam-distilled,  ami  tin-  crude  ketone,  on 
fractionation  in  ram,,  with  a  distilling  column,  separates 
into  methv  Iheptenone  I  five--ixths  >  and  unaltered  citral.  The 
ketone  is  formed  quantitatively,  but  the  aldehyde  is  partially 
resiniried  :  oulv  trace-  of  organic  acids  were  left  in  the 
Mask. 

(CII:,),X  ':CH.CH.,.CHi.C\CH31:CH.CHO  +  H„0  = 
M1.CH0  +  (CH3)j.C:CH.CH,.CH,.CO.CHa. 

Methylheptenone  prepared  by  this  method  is  identical  with 
that  obtained  by  Wallach.  by  Tiemann  and  Semmler  by 
the  careful  oxidation  of  citral,  and  with  that  extracted  by 
Barbier  and  Bouveault  from  lemon-grass  oil.  The  citral 
extracted  from  lemon-grass  oil  by  means  of  sodium  sulphite 
contains  10  per  cent,  of  methylheptenone;  this  may  be 
separated  by  fractionation  iu  a  vacuum  with  a  distilling 
column,  hut  has  not  the  same  odour  or  boiling  point  as  that 
prepared  by  the  above  method  ;  by  transformation  into  the 
oxime.  purification  of  this  by  distillation  m  vacuo,  and 
subsequent  decomposition,  the  methylheptenone  is  obtained 
quite  pure  and  boiling  at  16S    C. — A.  C.  W. 

Arielltol  rind  its  Homologues.      C.  Moureu  and  A.  Chauvet. 

Comptes  Bend.  1897,  124,  [8],  4i>4— - 406. 
Thk  authors  describe  a  modification  of  Perkin's  method  of 
synthesisinganethoi,  and  the  preparation  of  two  homologues 
of  the  latter,  viz.,  parabutenylauisol  and  para-isopentenyl- 
anisol.  The  odour  of  aniseed  is  characteristic  of  all  these 
compounds,  and  is  also  possessed  by  an  isomer  of  butenyl- 
anisol  obtained  by  Perkin  ;  this  property  is  attributed  to 
the  para  position  of  the  two  side  chains  and  to  the 
peculiar  unsaturated  character  of  the  hydrocarbon  chain, 
-  CH  =  CH  -  E.  —A.  K.M. 
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Xi***t,  Artificial  Iononc  an,l  Hauthorn.     Tiemaon. 

1..-  Goudron.l,  [2],  11. 

1    /,.„„«,  (Artificial  Essence  of  F,o/rf?).-Equal  partsof 

the  fractions  passing  over  between   13S     and   155    (under 
MIS  m    »rS   being   collected.      The  unconverted 

the  residue  is  distilled  and  the  fractions  boiling  between 
125    and  135°  constitute  ionont  (sp.  gr.  0-935). 

2     4r/,7?r„,/  rsscr.  ,.f  Hawthorn  is  prepared  bj  heating 

rher  on  the  water-bath,  P»«>xybenzoic  aMehydc ,  methyl 

iodide,  and  a  solution  of  potash  in  methyl  alcohol     This 

essence  boils  at  218°,  and   its  purity  is  oest  assured  bj  the 

distillation  test. — C.  S. 

Basil,  Essential  Oil  of,  lis  C^^C^p'sUion.^^t 
and  Gnerlain.  Comptes  Rend.  1897,  124,  [6],  300- 
302. 
This  oil  is  obtained  by  distillation  from  the  leaves  of 
0£Z  basilicum  L.,  a  plant  of  orient:,!  origin,  hrtwhi 
has  been  acclimatised  in  the  South  ot  France.  Theiresn 
leave  uvlnsh  about  0-04  per  cent,  ot f  *e  e«ence  or  ^..i 
dried  about  1  ■  5  per  cent.  Essence  of  basil  forms  a  slrg  nM> 
oilv    yellowish    i.pa  sing  a    strong   characteristic 

odour"     Its  specific  gravity  at  15    C.  is  0-9164.      I    is  levo- 
ro.atorv  ,  -  7    4C  in  100  mm.  tube)      <  ta  **ttrt.«^* 
four-fifths    of  the    oil  pass  over   between   190  -220   o., 
"in,  behind  a  viscous  brown  substance  winch  retains  the 
„l.,nr  of  the  original  oil.     The  volatile  portion  on  fractiona- 
tion  yielded    two  main   fractions  :  one   constituting  .boat 
coper  -ent.  of  the  essence  (195°-200°  C.)    consisting  of 
-lindool  (C10H18O,  identical  with  the  linalool  obtained  from 
ol  o     a'ender.  &c)  ;  the  second  (205—215°  C.)  possessed 
an  odour  resembiin,  that   of  estragol   (P^-nietho^aUyl- 
tamen,-).  and  was   found  to   contain   a   large  proportion  of 
Aatbody.     The  estragol,  although  not  separable  as  such 
was    clearly    identified     by    previous     conversion    mto     the 
isomeric  anethol,  and  isolation  of  the  latter.— H.  1.  f- 

Turpenline,  The  Rectification  of;  Oil  of.    E.  Kremers. 

Pharm.  Eev.  1897,15,  "•■ 

y,,u  pharmaceutical  purposes,  oil  of  turpentine  is  usually 

equirld  to  be  rectified.      In    a    series    ot   tables,  the  aut lor 

reproduces   the   results  of  investigations  dealing  with   this 

nuJstio...     In  some   of  the  experiments,  portions  of  crude 

25  a  000  cc)  of  sp.  gr.  0-872  at   20     C,  and  rotatory 

'ower'(«)„  =  +  11-016  were  agitated  with  an  equal  volume 

f  milk  of  lime,  and  after  an  interval  of  at  least  12  hours 

d  stilled  in  a  current  of  steam,  4  fractions  of  200  cc.   each 

bein-  collected,  and  the  residual  200  cc.    rejected.      The 

results  obtained  in  one  experiment  are  subjoined  :  — 


Fennel,  Commercial  Varieties  ami  their  Essential  Oil*. 

J.  C.  Urnney.     Pharm.  .4.  1897,  54,  225. 

THE  chief  chemical  and    physical  differences  of  the    oils  of 

various  commercial  varieties  oi  fennel  fruits  arc  tabulated 

as  follows:  — 


Source. 


!    Optional     *■>•** 
Yield      ':"l;ltlon  solidify- 

11)1)    111,11 

mg 


of  Oil. 


" s 

100  mm. 


Sp.  Gr. 


Per 
Cent. 

,,i  Ken- 


French  sweet  fennel 
French  bitter  fennel 
Persian 

Indian 

ese 

ian 

'ii 

Saxon 


g-10 

+  lfi'O 

+ 

+  16-5 

1-70 

+  14-0 

0-72 

+  21-0 

a-70 

+  1S-5 

r  in 

+  211-H 

1  "-SO 

+  23-0 

470 

+  22 -U 

12-; 

1V7 
11-2 
s-2 
10-0 
6-2 
r  i 
6-1 


0-976 

n 

0 

o 

0 
0 
0 


cl'77 

1-975 

1-967 
(-974 


i-.-7 
lu-2 

i8-a 

28-5 


Fraction. 


Sp.  Gr.  at 


(«)»• 


0-864 
0-8702 


+  14-180 
+  12-297 

+  10-700 


The  decrease  in  volatility  is,  therefore,  accompanied  by  a 

ttorypower     I  n  another  similar  experiment 

„      ,l)   distillate   was   dried   over  anhydrous 

,,   :,„„.     The  ofl  possessed  an  agreeable  odour  itt 

V  «as  °-864    at  20-  C.  («)„  =   +  12-17,   .     Rect.hca- 

tionover   milk  of  lime,  in   the  manner  described,  results, 

th 'relore,  in  the  production  of  an  oil  of  excellent  quality. 

A      he  same  time  it   is  pointed   out   that  the  rectified   oil 

when  stored   in   the   customary   way  is   subject  to  rapid 

rc-inification. — H.  T.  P. 


The  author  finally  giving  it  as  Ins  opinion  that  the 
Russian,  Roumanian,  I  Jalician,  Japanese,  and  Saxon  varieties 
of  the  fruit,  arc  bes,  adapted  for  pharmaceutical  use,  vrtth 
a  preference  for  the  last-named.  The  Indian  fruits,  v.u,ch 
1  :ve  been  considerably  used  in  this  country,  are  thus  shown 
t0  be  of  little  value,  owing  to  their  richness  in  oil  and  the 
presence  of  fenchone  in  their  oils.— J.  V.  V. 

Peppermint    Oil,    Occurrence   of  S$%<*W"S*  '" 

American.  C.  Kleber.  Pharm.  Rev.  l  89G,  14,  269. 
r„E  author  conclusively  proves  that  methyl  sulphide  is  an 
ever-present  constituent  of  American  oil  of  peppern .unt. 
It  may  be  detected  by  distilling  about  50  o.e.  of  the  oil,  an 
efficient  condenser  being  used,  until  a  few  drops  have  passed 
over  The  distillate,  when  agitated  with  mercuric  chloride 
solution,  yields  a  white  crystalline  precipitate.  Other 
Star  compounds  besides  methyl  sulph.de  are  probacy 
.  for  during  the  rectification  oi  crude  peppermint 
Sa  Penetrating  disagreeable  odour  may,  after  a  time  be 
noticed! "sembling  that  produced  when  organic  sulphur 
compounds  are  decomposed  by  heat.— 11.  1.  1  • 

Coumarin,  Purification  of.     EClaassen      Pharm.  Rev. 
15,  28  ;    and  Pharm.  J.  1897,  58,  161. 

i  -R.-..B  coumarin  is  placed  in  a  capacious  copper  ^tiUing 
vessel  or  a  good  Bohemian  flask  petroleum  sunt  of 
W  specific  gravity  added,  and  the  liquid  boded  fo. 
5  or  1 5  minutes,  the  still  being  fitted  with  a  reflux  con- 
aenser      The  liquid  is  then  poured  ...to  a  warm  bottle,  and 

witTs  per  cent,  sodium  hydrate  solution,  and  subsequentl, 
prec.pitating  with  hydrochloric  acid.-A.  fc>. 

Bromphenacetine.    O.  Hodurek.     Ber.  1.97.  177-480. 
T„r   Fabrik  vorm.   Hofmann    and    Schoeter.sack    prepare 

f  tin    t'omine  reaction   is   obta.ned.      On  dilution 
«  eT^o^o-ater^grcater    par^the 

hydrochloride  of  o-broin./i-pbcnetidine- 
CH.,.OC.H0Br.NH,l.fl[«.C.JIIi:Br:NH:HCl  =  1:2:4  . 

Heated  with  aceUc^nhydnde,  it  is  *£«£"* •£ 
diacetyl  compound  (.  ,,H3(.l ,(-  'iasi .oi.a\.^i    ■    i. 


Guaiacum  Resin.    J.  Herzig  and  F.  Schiff.     Ber.  30, 

378 — 380. 

T .formula  rfftyg of ^i-JM-Jjg*;*- 

S2B  onlv^ftK    presence- of  one  hydroxyl  group 
(Ber.  28,  866).— A.  C.  W. 
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Spmilh    I.itn -Hilt  r.    I  I.I  li.iniii.it.      Bull 

Chun.  lS'.i?,  17, 

re  il"'  results  of  the  examination  of  samples 
Spanish  lavender  prepared  in 

I:— 


i  

11  ii'»'  mm.) 

It      <  '. 
i  O.CH, 
I'nv  a.  '      1 1     - 

l)H. 


+  16 

3"  l .'.  1 1 


0-918 


u:. 


SO-, 


lavender   is    lev  ..rotatory   and    contains 
40  per  cent,  of  lin.il>  I  acetate. 
After  Ionations,  the  author  baa  -. 

.eol    from    the   oil,   this   appears   to   be   the   principal 
alcoholic  constituent. — A.  (.'.  \V. 

Chloral,  Industrial  Preparation  of .    A.TrUlat    J.  Pharm. 
Chim.  189",  5,  318   -232. 

I'mi:   ,  •  divided   into  three  stage, — preparati 

oliloral   alcoholate,   conversion   of    this    into   chloral,   and 
formation  of  the  hydrate. 

Ci  olate. — In  a  large  glass  balloon  60  kilo- 

alcohol,  :><  completely  dehydrated  as  possible,  are  subji 
to  the  action  of  a  currenl   of  chlorine,  the  escaping  hydro- 
chloric  acid  being  absorbed  by  water.     The  introduction  of 
the  chlor  considerable   time— in    some    works 

lo — u  days.  Ai  first  the  tlask  must  be  cooled  ;  if  the  tem- 
ture  be  not  properly  regulated  the  yield  is  much 
rvduceil.  After  a  time  the  action  becomes  less  violent; 
rbemixtun  is  then  warmed  to  60  C,  and  finally  to  10 
When  the  liquid  is  completely  soluble  in  water,  the  current 
hlorine  is  stopped,  ami.  on  cooling,  a  white  mass  of  the 
alcoholate  is  obtained,  [n  this  operation,  Si 
recommends  the  use  of  1  per  cent,  of  iodine  as  a  chlorine 
carriei  ;  Page  recommends  au  addition  ofcryst  illised  ferrous 
chloride.   In  the  former  ease  the  ethyl  iodide  torn* 

iinarv  pro.  urinated  liquid 

and  is  transferred  to  an  enamelled 
50 — 200  kilos.,  where  an  equal  volume  of  strong 

sulphuric  acid  is  added  in  small  quantities.    The  temperature 
-ed  to  boiling,  thi  d   vapours    being  returned 

to  the  still.  During  ebullition  there  is  an  evolution  of 
hydrochloric  acid  gas,  the  cessation  of  which  indicates  the 
termination     of     the    decomposition    of     the     alcoholate, 

tonal    distillation    follows,    this    ceasing    when 
thermometer   has  risen   to  Inn    C.     The   distillate   is    atrain 
rcct tried,  the  portion  coming  over  above  94   C.  being  ; 
chloral. 

•  ml  Hydrate.— The  chloral  is  shaken  with  the 
theoretical  quantity  of  water,  and  the  product  of  the 
reaction  at  once  poured  over  a  smooth  surface,  when  it 
solidities  ;   in  this  state  if  i«  sent  into  commerce. 

To  obtain    crystals,  the  warm    mass  (heat  is  diseng.  _ 
in    the    reaction  I    is    mixed    with    one-third   its    volum 
chloroform,   and  the   mixture  let   cool    in   closed  vessel-  ■ 
allisation  is  complete  in  a  week.     The  mother-liquors 
tid  crystallisation.     The  crystals  are   dried 
at  the  ordinary  temperature. 

Flackiugcs  recommends  crystallisation  from  warm  carbon 
bisulphide;   Martius  uses  benzene. 

Other  methods  which  havt-  been  described,  differ  from 
the  preceding  in  that  the  chlorinated  mixture,  after  solidifi- 
cation and  pressure,  is  sublimed  or  distilled  with 
chloride.  Chloral  hydrate  should  be  free  from  alcoholate, 
which  has  not  the  same  physiological  properties ;  and, 
warm.d  with  twice  its  volume  of  water,  it  should  give  a 
dution.  free  from  oilv  drops  and  not  precipitated  by 
silver  nitrate.  When  carefully  heated,  it  should  volatilise 
completely,  and  the  vapours  should  not  be  inflammable. 
Gently  warmed  with  3  vols,  of  strong  sulphuric  acid,  the 
mixture  should  remain  clear.  On  warming  the  bvdrate  of 
chloral   with   potash  solution,  turbidity   is  caused'  through 


separation   ..i   ohl form  i  thi    •  li  a;    portioi 

iodine  dissoh  i  d  in  p  - 

as  the  liquid  begins  to  tui  I    when  the 

prei i'mi,  and  consequently  of  ohlora 

ilicated  by  the  fbi  matron  of  a  precipitat 

iral   hydrate  maj  be  quantitatively  analysed    lo 

mining;  the   amount   of  soda   required   to  convert   it   into 

chloroform.      \.  i !.  \v. 

■ih   lodogallate,  Preparation  of,     .1.  de  Pharm. 
d'Anvers,  52,  826  \  and  Pharm.  .1.  1897,  58 

30'  i    i.iim  it  itrati    of  bism  ith    are   d  ---iced    in 

100    grins,    of    nitric    a-  id  ,.,  ,,| 

warm  water  are  added.      To  this  ig  added,  witl 
agitation,  a  clear  solution  of  I6'f.  grins    of  potassium  iodide 
and  18-8  gnus,  of  gallic  acid  in  800  c.c.of  distilli 
The  precipitate  is  collected,  washed  with  a  -  ntion 

=  lie  acid,  and  dried       A.  >. 

Hypo-iodous  Acid  and  Hypo-iodites.    R.  L.Taylor.   Cbem 

X.ws.  ls'.i?,  75,  97. 

WheS   a   little    alkali    is   added    to   an   aqueous   solution  of 
iodine,  there   is  practically  no   iodate   formed.  90  i  i  93   per 
undergoing  the  reaction  expressed  bv 
the  equation  2KOH         I  BLO  +  KIO  H    KI. 

The  solution  bleaches  indigo  much  more  rapidly  than 
chlorine  or  hypochlorites,  but  does  uol  bleach  litmus.  It 
gives  a  precipitate  with   coball  nitrate,  which   blackens  on 

ling,  and  an  immediate  brown  precipitate  with  mi 
nous  salts  and  lead  salts.     Stronger  solutions  are  obtained 
In  using  iodine  water  containing  a  little  suspended  iodine. 
the  solutions  are  de. .  impletely   by  boiling 

for  three  or  four  minutes.  It  is  stated  that  Lunge  and 
icb  obtained  by  the  action  of  iodine  upon  Imie  in 
presence  of  comparatively  little  water,  a  bleaching  liquid 
which  resisted  a  boiling  temperature  for  hours,  t>i:t  the 
author  concludes  that  their  observations  were  only  COI 
so  far  as  they  agreed  with  those  of  Sch.'nibeiu. 

Free  hypo-iodous  acid  is  formed  by  the  action  of  precipi- 
tated   mercuric    oxide    upon     iodine    water.       The-   filtered 

'less)   solution  ..u]y  the  feeblest  poss 

properties,  but   the   addition   of  a   little   alkali 
changes  it  at  om  strong  a  bleaching  solution  as 

ibein's      li  was  i id  that  40  to  out  of  a 

cent,  of  the  iodine  used,  existed  in  the 
solution  as  hypo-iodous  acid.  With  iodine  water  containing 
a  liit  id  iodine,  a  stroi  ion   is  obtai 

which    soon     decomposes,    turning    brown,    owing     to    the 
liberation  of  iodine. — A.  S. 

Antipyrine   |  Dim.  thylphenylpyrazolone~)  .-  //.,    Compounds 
will,   Phenols.    G.   Patein.     Comptes  Bend,   lsur  124. 

[5].  - 
1'mk  conclusions  arrived  at  are  :  — 

I.  Monometbylphenylpyrazolone  does  not  combine  with 
phen.  die  acids. 

Since  one  of  the  two  X  atoms  existing  in  the  mono-  and 
dimethvlpvrazolones.  is  in  each  case  linked  in  precisely  the 
sain.-  way,  the  fixation  of  phenols  by  antipyrine  must"  be  a 
function  of  its  second  X  atom. 

3.   For   this   reason,    Meyer's  view,   according  to    which 
antipyrine    is    represented   as    a    kind    of  betaiii.    must 
considered  untenable,   for  a  compound   of  this  nature  could 
not  combine  with  phenols. — H.  T.  P. 

Alkaloids,  Determination  of.     E.  H.  Farr  and  E.  Wright. 

Pharm*  J.  4)  202. 

See  under  XXIII.,  page  366. 

Guniacol,  Determination  of,  by  Demethylution.     M.  Adrian. 

Xouvcaux  Bern.  13,  97. 

See  under  XXIII.,  page  367. 

Kola,   The   Caffeine   Compound  in.     ,1.   W.  T.  Enox  and 
A.  B.  Prescott.     .1.  Amer.  Chem.  Soc.  1897,  19,  6a 

Sec  under  XXIII.,  page  366. 
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Acetone.  Estimation  of.   T..  F.  Kebler.  Amer.J.  I'hann.  69, 
65  :    andpharm.  J.  1897,  58,  161. 

S      under  XXIII.,  page  :!6T. 

Aeetanilide,     Eralffine,    Phenacetine,    mid     Mcthacetim  ; 
by     Microehemieal     Tests.       Sehoepp. 
1'harm.  Zeit.  42,  106. 

Set  under  XXIII.,  page  361. 

Citric  Acid,  A  Synthesis  of.     W.T.  Laurence.  Proe.Chem. 
176.  65  — 66. 

EniLii.ic  citrate  was  obtained  synthetically  by  the  condensa- 
tion of  ethlylic  brutnacetate  with  ethylic  oxalylacetate 
in  the  presence  of  zinc,  as  indicated  by  the  following 
equations,  in  which   Et  =  C;II5  : — 

(1)  COOEt.CHjBr  +  COOEt:CH2.CO.COOEt  +  Zn  = 

COOF.t.CH:.C(OZuBrXCH.,.COOEt).COOEt; 

(2)  COOEtL  H  .C((  iZnlir)(CH.,.COOEt).COOEt  +  H,0  = 

COOEt.CHs.C(OH)(CHj.COOBt).C00Et  +  ZnO  +  HBr. 

The  yield  of  ethylic  citrate  is  very  poor,  owing  to  other 
reactions  proceeding  simultaneously.  To  farther  confirm 
the  formation  of  ethylic  citrate,  it  was  converted  into  the 
calcium  salt  of  citric  acid,  and  a  substance  obtained  showing 
the  characteristic  properties  of  calcium  citrate.  The  same 
salt  was  also  obtained  by  heating  the  zinc  compound  formed 
in  equation  Xo.  1  with  alcoholic  potash  and  precipitating 
the  calcium  citrate  from  the  hot  solution. 

The  results  were  all  confirmed  by  analysis.  The  above 
synthesis  of  citric  acid  seems  to  be  of  interest  as  being  more 
direct  and  simple  than  the  synthesis  from  sym.  dichloracetone 
or  from  ethyl-')-cyanaceto-aceta;e. 

PATENTS. 

lo-Derivatives  of  the  Simpler  Aromatic  Amines,  Pro- 
cess/or the  Manufacture  of  R.  YV.  James,  Londou. 
From  W.  J.  llathe'son  and  Co.,  Ltd.,  New  York.  U.S.A. 
Eng.  Pat.  304,  Jan.  5,  1897. 

Instead  of  obtaining  the  acetyl  derivatives  of  aromatic 
amines,  such  as  aniline,  by  heating  these  latter  with  acetic 
anhydride  or  acetic  acid,  the  patentee  proposes  heating 
together  a  salt  of  the  amine,  such  as  the  hydrochloride  or 
sulphate,  together  with  a  salt  of  acetic  acid.  For  instance. 
129  kilos,  of  aniline  hydrochloride  and  82 — 84  kilos,  of 
sodium  acetate  are  heated  for  12 — 24  hours  to  125°  C.  under 
an  inverted  condenser  in  a  vessel  provided  with  an  agitator. 
The  melt  is  then  poured  into  water,  when  the  aeetanilide 
separates  out :  or  this  product  may  be  dissolved  oat  by  means 
of  methyl  alcohol  or  benzene,  which  leaves  the  inorganic 
salts  behind.  It  is  stated  that  it  is  desirable  te  recover  by 
distillation  the  acetic  acid  and  aniline  which  were  not  con- 
verted into  aeetanilide. — T.  A.  L. 

Hydrocarb  t  amphor    Substitute]^  such   as  Turpentine 

or  the  like,  for  the  Production  of  Crystalline  Substances, 
and  Apparatus  for  Treating  and  Manufacturing  same; 
Impts.  in  the  Treatment  of.  H.  B.  McKenna,  Stoke 
Xewington,  London.     Eng.  Pat.  3365,  Feb.  14,  1S96. 

Bv  the  action  of  hydrochloric  acid  gas  and  air  on  American 
turpentine  or  other  suitable  hydrocarbon,  crystalline  sub- 
-taitces  are  produced,  which  deposit  in  the  apparatus 
described,  and  of  which  a  drawing  is  appended.  In  order 
to  purify  the  substance,  it  i-  distilled  with  steam  and 
either  pressed  into  cakes  or  sublimed  like  Japanese  cam- 
phor. The  crystals  may  also  be  placed  in  conical 
,  li  as  are  used  in  sugar  refining,  and  subjected 
to  the  operation  known  as  claying,  which  consists  in 
allowing  a  saturated  solution  of  the  camphor  substitute 
to  percolat.-  through  the  crystals,  by  which  means  oil, 
moisture,  or  any  soluble  impurities  are  removed. — T.  A.  L. 

•jen  Gas,  Impts.  in  Apparatus  for  making.  A.  Sweetser, 
West  Dulwich.  Eng.  1'at.  6408,  March  23,  1896  (sei 
also  tliis  Journal,  1896,  213). 

The  improvements  claimed  include  the  introduction  of  a 
filter  between    the   generator   and   outlet  pipe   or  jet,   to 


prevent  clogging :  the  provision  of  automatic  means  for 
regulating  the  descent  of  the  generator  and  the  consequent 
exposure  of  fresh  portion-  of  the  charge  to  the  heat  of  the 
lamp.  The  generator  and  tubes  are  lined  with  non-oxidis- 
able  material  or  paint,  and  the  charge  may  be  coated  with 
similar  material  or  enclosed  in  a  cover  to  ensure  regularity 
of  heating.  Provision  is  also  made  for  the  sounding  of  an 
automatic  signal  when  the  charge  is  exhausted  and  the 
reservoir  descends  below  a  certain  height ;  also  for  the 
opening  of  a  safety  valve  when  it  is  fully  charged  (to 
prevent  excess  pressure);  and  for  lowering  the  flame,  as  the 
reservoir  rises,  and  vice  versa. — ('.  S. 

Amido-l-alphyI-2-alkyt-b-pyrazolones,  Manufacture  of  A,  a 
Derivatives  of.  O.  Imray,  London.  From  "  The  Farb- 
werke  vorra.  Meister,  Lucius,  and  Briining/'  Hochst  a  M., 
Germany.     Eng.  Pat.  7709,  April  11,  1890. 

Hitherto  the  only  derivative  of  amido-l-alphyl-2-alkyl- 
5-pyrazolone  known,  has  been  the  4-acetaniido-l-phenyl-2- 
3  -  dimethylpyrazolone.  New  derivatives  of  4-amido-  I- 
alphyl  -  2  -  alkyl  -  3  -  methyl  -  5  -  pyrazolone  and  1-jj-amido- 
phenyl-2-alkyl-3-methyl-5-pyrazoIone  are  obtained  by  the 
introduction  of  alcohol  and  acid  radicles.  Thus,  i-;j-amido- 
phenyl-2-alkyl-3-methyl-5-pyrazolone  or  alkoyl  derivatives 
thereof  are  obtained  by  treating  the  derivatives  of  l-/>-alkoyl- 
ainidophenyl-3-methyl-5-pyrazolone  having  the  general 
formula — 

C.,H3O.XH.C6H4. X.C.OB 

)CH 

X:C.CH3 

with  alkyliodides  and  subsequently  with  alkalis.  The 
corresponding  atuido  compounds  are.  then  obtained  on 
hydrolysis  with  acids.  All  these  new  alkyl  and  alkoyi 
derivatives  of  amido-l-alphyl-2-alkylpyrazolone  are  basic 
compounds  forming  salts  with  acids.  For  example, 
]-phenvl-2-3-dimethyl-4-dimethyl-amido  -  5  -  pyrazolone  is 
obtained  by  heating  1  kilo,  of  l-phenyl-2-3-dimethyl-4- 
amido-5-pvrazolone  with  an  eqnal  weight  of  methyl  alcohol 
and  1"4  kilos,  of  methyl  iodide  for  1  hour  to  90°  O.  After 
evaporating  off  the  methyl  alcohol,  the  base  is  liberated  by 
an  alkali,  extracted  with  benzene,  and  crystallised  from  acetic 
ether  and  petroleum  ether,  and  melts  at  108"  C.  A  number 
of  other  alkyl  derivative-  have  been  obtained  from  different 
4-atnido-l-alphyl-2-alkvl-3-methyl-5-pyrazolones,  of  which 
the  melting  points  are  given  in  the  specification.  By  firs; 
methylating  and  subsequently  benzoylatiag  l-phenyl-2-3- 
dimelhyl-4-amido-5-pyrazolone,  the  4-benzoyl-methylftmido 
derivative  is  obtained  (m.p.  137  C).  This,  on  hydrolysis, 
yields  the  4-methylamido  derivative,  of  which  the  picratc 
melts  at  17-'  C.  When  p-acetylaiiiidophenylhydrazine  and 
ethvlaceto-acetate  (equiniolecular  weights)  are  heated  in  an 
alcoholic  solution,  evaporated,  and  heated  to  140° — 150°  C, 
the  product,  on  crystallisation  from  dilute  alcohol,  gives 
o-acetamidophenylmethyl  pyrazolone  melting  at  197°  C.. 
which  differs  entirely  from  the.  product  obtained  according 
to  Ger.  Pat.  85,883,  and  has  a  different  formula  and  consti- 
tution. The  new  product,  when  formed  in  an  aqueous 
solution  in  presence  of  an  acid,  gives  in  addition  the  ethyl 
ether,  which  when  anhydrous,  melts  at  132°  C.  The  acetyl 
ether  obtained  by  boiling  w  ith  acetic  anhydride  or  by  shaking 
with  acetic  anhydride  in  presence  of  soda  lye.  crystallises 
in  yellow  lamina?,  and  melts  at  161°  C.  By  heating  the 
ethylacetyl  ether  of  l-/<-a,  etaruido-phenyl  -  3  -  methyl-  5- 
pyrazolone  with  methyl  iodide  in  benzene  solution,  iodide  - 
of  ammonium  bases  are  formed,  which,  by  the  action  of  acids 
or  alkalis,  yield  l-p-acetylamido-2-3-dimethyl-5-pyrazolone. 
This  compound,  when  heated  on  the  water-bath  with  an 
ex,  ess  of  concentrated  hydrochloric  acid,  is  hydrolysed,  and 
on  subsequent  neutralisation  gives  /)-amidophenyl-2-3-di- 
methvl-5-pyrazolone,  which  i*  easily  soluble  in  water, 
alcohol,  and  chloroform,  but  sparingly  soluble  in  benzene  ; 
it  melts  at  210c  C.  It  differs  from  the  similar  acetyl  deri- 
vative in  not  giving  a  green  nitroso  compound  with  nitrous 
acid.  The  dimethyl  derivative  melts  at  135°  C.,  the  benzoyl 
compound  at  225   C,  and  the  methane  at  196°  C. 

— T.  A.  L. 
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Oxy-pk  i  I    Vn»  or  Improved  Pro. 

factoring      I      Liedercr,   Munich,  Germany.     Eng. 
I-  ,r    as.968,  Dec.  17,11 
The    method     conabts    in    reading    with    hydrochli 
hvdrobromic    acid     on    alkoxyluted     phenoxacetic    acids. 
Thus,   1   part  of  guaiaoxucetie  :i.-i-l    is  heated    foi 
bourn  »uli  !  parts  of  concentrated  hydrochloric  acid,  under 
100     C.      'in    cooling,   hydroxyphenoxacetic 
.•..•liol.ii-.ii,  acid)  crystallises  from  the  solution. 
i-  plates  which  mell  ul  I U9   C,  and  is  converted  on 
distillation  into  its  anhydride,  which  melts  at  58    C.     The 
IS    solution     gives    a    .lurk     blur    colour    with    ferric 
chloride.    The  oxyphenoxacetic  acids  are  sa..l    to  possess 
■lleut  curative  properties." — T.  A.  L. 


XXI.-PHOTOGRAPHY. 
i'A  n  n  re 

Tetranitro  Cellulose  (Collodion  Pyroxylin),  Manufacture 
§  ilutions  of.  E.  Bronnert  and  T.  Schlun  I 
Mulhouse,  Alsatia.  Knp.  Pat  1858,  March  28,  IJ 
Ai.vnm  .it  tetranitro  cellulose  is  insoluble  in  strong  ethyl 
alcoliul.it  becomes  soluble  as  shown  by  Eder  (Her.  1880, 
13,  184)  when  small  quantities  of  certain  organic  and 
inorganic  acids  and  their  ethers  dissolved  in  the 

alcohol,  The  patentees  prepare  a  solution  of  tetranitro 
Cellulose  by  dissolving  it  in  alcohol  containing  the  following 

substances  :—  l'r. salic,  citric,  tartaric,  lactic   or  levnlinic 

acids;  the  salts  of  these  acids,  or  of  hydrochloric  or 
alkylsulphuric  acid  with  the  alkalis,  alkaline  earths,  &c.  ; 
also  the  ethers  of  these  acids.  The  danger  of  drying  tetra 
nitrocellulose  may  be  avoided  by  treating  the  wetted 
material  with  a  solution  of  calcium  chloride,  followed  by 
pressing  aud  drying  and  solution  in  alcohol  as  above 
described. — I.  I.    I' 

Photo'/m/tliir  Prints,  Impts.  in  ( 'hemical  Compositions  far 
Suitable  Material  for.     K.  1'. 
ifeldcr  and  E    Kehle,  Newark.  Essex,  New  Jersey, 
l  .8  A      Eng.  Pat.  15,852,  lulv   17.  l- 

CoiXODION  is  prepared  by  dissolving  300  grains  of  pyroxylin 
iu  1  lh.  of  ether  and  1  lb.  of  absolute  alcohol.  Of  this 
collodion,  1^  oz.  are  thoroughly  mixed  with  the  follow- 
ing:— 10  drops  of  a  solution  containing  15  ^rain-  of 
chloride  of  gold,  platinum,  or  allied  metal  in  14  oz.  ol 
alcohol  (4o  per  cent.)  :  :i  grains  of  an  organic,  e.g.,  citric, 
acid  in  3  drops  of  alcohol:  15  grains  of  silver  nitrate  in 
50  drops  of  alcohol  ;  li  grains  of  a  chloride,  e.g..  strontium 
chloride,  in  3  drops  of  alcohol;  2  drops  of  a  softening 
chemical,  e.g..  glycerin  or  castor  oil  ;  enough  ammonia  ; 
2  to  a  drops  ,,f  gold  bromide.  This  emulsion  applied  to 
the  surface  of  any  suitable  material  leaves  a  sensitive  film, 
and  photographs  printed  upon  the  film,  when  fixed  with 
••  hypo,"  do  not  require  toning,  as  the  latter  effect  is 
produced  simultaneously  with  the  printing.— L.  A. 


XXII.— EXPLOSIVES.  MATCHES.  Etc. 

PATENT. 

Erplosice  Comi>oimd.*,  Impts.  in.     A.  V.  Newton.  London. 
From  A.  Nobel,  l'aris.     Eng.  Pat  64:il,  March  2:<.  1896. 

The  object  of  the  invention  is  to  produce  an  explosive 
compound  which  will  not  act  too  violently  on  coal  to 
be  blasted,  but  cause  a  rending  instead  of  a  shattering 
action.  The  new  powder  is  a  kind  of  gunpowder,  in  which 
charcoal  is  replaced  by  a  combustible  giving  a  greater  body 
of  gas  on  explosion,  and  at  a  lowei  temperature,  so  as 
be  less  liable  to  ignite  auy  firedamp  that  may  be  present. 
Dextrin  may  be  used  in  the  substitution,  and  inert  sub- 
stances may  be  added,  such  as  alum  or  sodium  bicarbonate  ; 
or  combustibles  or  oxidisers,  in  excess  of  their  "  chemical 
combustion    proportions."     A    powder    may   be    made   by 


miving   aud   granulating    i"11  parts   of   potassium 
us  of  sulphur;  75  parts  of  dextrin,  and   10  pari 
m  bicarbonate,     When  a  powder  is  wanted  ...  be  Bred 

by  detonative   ignition,    it    may    be   made    from    60  pan 

potassium  ohlorate,   10  parts  ol   dextrin,  and  50  pan-  ..i 
irbonate,  granulated. 
High  explosives,   suofa   as    picric  acid    or   picratee,  oi 
ballistite,  may  also  be   incorporated   with  combustible 
excess,  oi  with  inert  sub  i"d. — E.  S. 


XX1II.-ANALYTICAL  CHEMISTRY. 

APPARATUS,  ETC. 

I  Filter  Pump.  A  X.  ir.     J.  Wetzel.     Her.  1897 

I\  this  pump  the  tube  widens  after  the  first  constriction  and 
then  narrows,  as  i-  shown  in  Fig.  1.      The  water  thus   twice 


Fig.  1. 


rts  its  action.  The  current  must  be  so  regulated  that 
the  bulb  between  the  two  constrictions  does  not  become 
filled  with  water.      Using  water  at  .'i    ('..  a  vessel  of   A  litre 

IClty   was   evacuated  down   to   a    |  7   mm.  of 

mercury,  in   about    one-third  of   the  time  and  with  the  use 
of  about   one-third  of  the  water  required  to  produce  the 

effect  with  a  pump  of  the  old  form.  Fig.  2  -i 
the  pump  as  constructed  for  evacuation  and  delivel  > 
compressed  air. — A.  C.  W. 

Filter  Paper,  Acidity  of.  Magnier  de  la  Source.  Ann. 
de  Chim.  Analvt.  1897,  2.  82. 
i  hiDTNART  white  filter  paper  is  found  to  be  verv  faintly 
alkaline.  A  paper  12  cm.  in  diameter  was  found  to 
neutralise  00015  grm.  of  H;S04.  This,  however,  is  not 
due  to  the  combination  of  the  acid  with  the  cellulose,  as 
stated  by  Ganz  (Zeits.  fur  angew.  Chem.  18S9,  669),  but  to 
traces  of  earthy  impurities.  French  Berzelius  paper  is  per- 
fectly neutral.  The  Berzelius  paper  of  Schleicher  and 
Schull,  which  has  been  extracted  by  hydrochloric  and 
hydrofluoric  acid,  has  a  distinct  acid  reaction,  equivalent  for 
a  12-em.  paper  to  0*0014  grm.  H..SO.,.  Some  Swedish 
Berzelius  paper,  50  years  old,  had  an  acidity  equivalent  to 
ft* 0003  grm.  The  same  paper  washed  with  very  dilute  HCI, 
and  then  with  distilled  water  until  the  apparent  removal  of  all 
trace  of  acid,  washing  being  continned  for  25  davs.  and  the 
washed  paper  being  dried  over  caustic  potash,  gave  a  decided 
acid  reaction,  equivalent  to  0-0008  grm.  of  H..SI  >4  per  filter  ; 
even  after  prolonged  treatment  with  boiling  water  it  gave  an 
indication  of  acidity  up  to  0-0002  grm.  It  is  thus  evident 
tbat  acid-washed  paper  always  retains  a  trace  of  acid.  The 
matter  is  of  some  importance  in  certain  acidimetric  opera- 
tions, such  as  the  determination  of  potassium  bitartrate  or 
other  acid  salts  with  a  relatively  high  molecular  weight. 

—J.  0.  B. 
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Steawi-Distillation,  Some  Apparatus  for.     F.  E.  Matthews. 

Proc  Chem   Soo.  1897,  [174],  18—19. 
Ix  this  paper  several  forms  of  apparatus  for  automatically 
distilling  substances  by  steam  acre  described. 

Some  solids  of  high  melting  point   may  l>e   separated  by 
boiling   the    Substance    mixed    with   water  in    a   flask    fitted 

Kig.  i. 


Fisr. 


with  a  reflux  condenser  ;  the  solid  substance,  adheres  to  the 
inside  of  the  condenser,  whence  it  iau  he  removed  from 
time  t<>  time. 

For  liquids  heavier  than  water,  the  flask  fr  which  the 
mixture  is  boiled  is  connected  with  the  side  tube  °'  an 
ordinary  distilling  flask  (see  Fig.  1);  this  distilling  "ask. 
tilled  with  water  up  to  the  side  tube,  serves  as  the  receiver. 
Into  the  neck  of  the  receiver,  and  passing  below  the  >i,lrface 
of  the  water,  a  bent  Liebig's  condenser  is  fitted,  whici,1  'las 
the  peculiarity  of  having  a  hole  made  in  it  a  short  distance 
above  the  level  of  the  water  in  the  receiver.  <  >n  boiling'  *'le 
mixture  in  the  flask,  the  vapours  pass  up  the  side  tubi'  01 
the  receiver  into  the  upper  portion  of  its  neck,  and  theirce 
through  the  hole  into  the  receiver,  when  condensation  tal'es 
place.  The  condensed  liquids  run  down  the  condenser  *° 
the  water  level  in  the  receiver,  where  a  drop  of  the  heav> 
fluid  sufficiently  large  to  sink,  is  formed  from  time  to  tin'e- 
The  condensed  liquids  displace  their  own  volume  of  wate'1'. 
wluYh  flows  front  the  receiver  through  the  side  tube  ba0* 
again  to  the  boiling-flask.  In  all  cases  in  which  vapour  ls 
passing  in  one  direction  in  a  tube,  and  water  in  the  other,  'he 
advantage  of  perforating  the  tube  near  its  lower  en(f  ls 
pointed  out. 

For  liquids  lighter  than  water,  the  apparatus  t  see  Fig-  2) 
consists  of  the  boiling-flask,  which  is  an  ordinary  distillluK" 
flask  ;  this  is  connected  by  the  upper  opening  to  an  upti'gh' 
tube  furnished  with  a  "("-piece.  The  top  of  the  upright  fube 
is  connected  to  the  condenser  ;  the  lower  end  dips  twi,'  or 
three  inches  into  a  Woulff's  bottle,  containing  water  in  ptf" 
fietent  quantity,  which  serves  as  the  receiver.  Throi  'g'1 
another  neek  of  the  Wouiff's  bottle,  a  second  tub<-  passes  fr  om 
the  bottom  of  the  bottle  and  is  connected  to  the  side  tube)  °i 
the  boiling-flask.  The  mixed  vapours  pass  from  the  boilii.'g" 
flask  into  the  upright  "T-tube,  thence  into  the  condenst,  'r  i 
there  becoming  condensed,  they  fall  down  into  the  ~[~-tul  "*. 
producing  a  column  of  liquid  which  forces  water  from  f»M 
bottom  of  the  receiver  back  into  the  boiling-flask  through 
its  side  tube. 


Fig.  3. 


• 


A    modification    of     3t lii s 
apparatus  (see  Fig.  3)   Wis- 
peuses  with  the  necessitjo*  °f 
having  an  india-rubber  ctta" 
nection  exposed  to  the  Pt>ot 
vapour.      In   this    moditiO1"1" 
tion  the  boiling  flask   is     an 
ordinary   plain    flask.     Tl-"> 
is   connected    to    the 
denser  by  a  side  tube  blow  n 
on  to  the  upright  tube.     T»ae 
water   returns    to    the    boi>.'- 
ing    flask    through     anothe''1' 
T-tube,   blown    on    to   thii  * 
side    tube    of    the    upright1 
tube.         For     conveniently 
emptying  the  receiver  with- 
out   dismantling    the    appa- 
ratus,   a    separating    funnel 
with  two  neek-  may  replace 
the    Woulff's   bottle   of   the 
previous  apparatus. 

Many  liquids  bump  bad!\ 
when  boiled  with  water; 
this  can  generally  be  avoided 
by  introducing  a  zinc- 
platinum  couple  into  the 
boiling-flask.  The  tempe- 
rature of  the  water  in  the 
boiling-flask  may  be  raised 
by  dissolving  suitable  sub- 
stances such  as  sulphuric 
acid  or  calcium  chloride  in 
it,  or  liqrids  of  higher  boil- 
ing point  may  be  used. 

—A.  .-s-. 
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\  Method  for    Determining    Melting    I' 

■ 
in,,   the   theon -tn -.il    simplicity    of 
melting    I  ■    surprising    tl.iit    in    commercial    work 

nces  I'n  qiiently   occur  between  analysts 
upon   such   a   substance,  for  exampli 
Probably  most,  il  not  all,  of  these  diffen 
l  by  the  different  methods  employed.     Thus  it  is 
mi  that    the   "  English    test,"   which   consisl 

>  solidify  in  a  test-tube  in  which   the 

,],,.,,  placed,  gives  results  froi  F.  lower 

test."  in    which    the   wax   U  melti 
!i-h       Hotli   tlies,    methods  again  diffei    slightly 
capillary-tube  plan,  and  in  thi-   process  a  different 
:t  i-  obtaiued  when  an  "pen  tube  is  used  than  when  it 
mii\  precautions  which  are 
to   be  observed   if  concordant   results   are 
obtained,  and  it  is  much  to  be  desired  that   some  distinct 
and  definite   regulations   should  be   made  with  refi 
the  matter. 

I  he  apparatus  employed  is  a  beaker  filled  to  the  brim 
with  water;  inside  this,  and  separated  from  it  on  all  • 

on,-.      The   smaller   beaker  is   partly  filled  with 
mercury,  in  which  i-   placed  a   thermometer.     A  -m 

1  to  keep  the  water  in  the  large  beaker  of  uniform 
temperature  \  cardboard  or  other  disc,  covers  the  smaller 
beaker  when  tin  operation  is  in  progress.  The  who 
heated  from  below  by  means  ol  a  sand  bath.  When  the 
melting  point  to  be  determined  is  under  30  .  it  i-  better  to 
replai  id  bath  by  an  evaporating  di-li  containing 

water. 

The  i  -  follows  : — The  material   the 

nt  of  which  is  to  lie  taken,  is  placed  on  three  01 

or    four  small    piece-  of   tbiu    ferrotype  plate  or  other  thin 

metallic  sheet,  or  on  tin vcr  e|a--e-  which  are  used  for 

slides.  If  ferrotype  or  other  metallic  slips  are 
useil.  rAir  must  be  taken  to  remove  the  varnish  or  other 
coating  in  order  that  good  metallic  contact  can  be  had  with 
the  mercury.  The  -lips,  with  the  substance  on  them,  are 
now  placed  on  the  surface  of  the  mercury  and  the  heat 
applied  until  the  substance  melts.  The  solidifying  point  is 
the  temperature  above  the  melting 
allowing   '  to    cod.   noting   the    ther- 

mometer when  the  first  solidification  takes  pis 

100     and    200  .    the    larger 

is  bllcl  with  paraffin 

The    fellon  een    found    to    be 

—  (  1.1    The   temperature    must    be   made  to   ri-e 

-lowly.      (2.1    The   li<|iii,l   in  the  outer  beaker  nin-t  be 

lently  stirred,     i  -  than  ^-."i  em.  in  depth  of 

mercury    I  the    inner    beaker.       (4.1     Sufficient 

volume  of  water  must  be  allowed  between  the  two  beakers. 

minimum   distance-   to   givi  are    1   in. 

between  tb,  m  literally  and  ly  in.  at  the  bottom.      (.",,1    Th. 

inner  beaker  must  I  I   a  sufficient  depth  in  the 

er.    This  point  i-  of  great  importance,  the  least  distance 

erenry  and  the  top  of  the  water 

g  3  in.     A  greater  distance  is,  however,  to  be  preferred. 

(6.)  The  whole  should  be  protected  from  draughts. 

should  he  kept  on  the  smaller  beaker  during 

the  determination. 

INORGANIC    CHEMISTRY.— 
QUANTITATIVE. 

km  Thiosulphate  for  Standardising  Solutions  in 
I  mini.  Alkalimetry, and  Acidinutry,  M.  Mutnianski. 
Zeits.  anal.  Cbera.  36,  220— 221. 

Barium  thiosulphate  is  made  by  mixing  hot  highly  concen- 
trated solutions  of  ."it)  parts  of  sodium  thiosulphate  and  10 
parts  of  barium  chloride.  The  precipitate  which  form-  i- 
w  ashed,  tir-t  with  lukewarm  water,  next  with  cold  water, 
then  with  95  per  cent,  alcohol,  and  finally  with  ether.  1*  is 
then  fined  at  the  ordinary  temperature  on  blotting-paper, 
and  is  ready  for  use  ;  266~-7  parts  of  the  salt  are  equivalent 
to  126-54  parts  of  iodine. 

It-  convenience  for  standardising  iodine  solutions  depends 
upon  the  fact  :bat  an  aqueous  solution  saturated  at  17.',    I 
forms  a  yi  j  normal  solution  exactly.  Such  a  solution  deposits 


Hon.-  of  th,-  -alt  on  standiu  U  i .",    i  .. 

■  at  low.r  i  li  i-  all.  red.      Il   is 

ii'n  quickly  made  by  adding  an  excess  of  the  barium  tbio- 

io    a   quantity   of   water   maintained   exai 
17    ,    I  .,  shaking  for  a  quarter  ol  an  hour,  ami  then  filter- 
.  the  nn.li— olv,  ,i  i  i  be  salt     It  may  also  be 

used  to  standardise  normal  a,id  solutions  (hydrocbloi 
sulphuric),  and   bene  ntrolling  normal 

solutions      The  equations   which   ind  ipplication  to 

this  purpose  are— 

Kin,  *   5K1       8HC1       i-.M  1   :  8H.0  -i-  61. 
CIO,  i-  5B1       SB  ,S(  i        3K  SO        SB  0  +  61. 
The  liberated  iodine  is  determined  by  titrating  with  the 
normal  solution  of  barium  thiosulphate   using  starch  as 
indicator,  and  the  Btrengtb  of  the  acid  i-  c 
from.— H.  s.  P. 

Thoria  in  Thorite,  Estimation  ,,/.     E.  Ilimz  and  il.  Weber. 
Zeits.  Anal,  t  hem. '36,  [1],  27— 81. 

Decompose  l  grm.  of  the  thorite  with   concentrated   HCI, 
evaporate  to   dryness,  take  up  with  2  e.c.  of  BCland  water. 
II  S  to  remove  t  lu  and  I'l,.     If  any 
precipitate    obtained     will    not    filter   off    clear,  add   a    few 
drops  of  copper  chloride  solution,  when  the  increase! 
eipitate  will  filter  perfectly.     Expel  ILs  by  boiling,  dilute 
to  200  c.c,  and   precipitate    hot  with  1  grin,   of  oxal 
in   solution.     Alter  two  day-'    standing,   filter,   wash   with 
water,  and  digest  the  precipitate  several  hour-  on  th 
hath    with    60    c.c.  of   cold    saturated    ammonium    o 
solution.     Dilute  to  .'too  c.c,  allow  to  -land  two  days  in  the 
cold,  filter,  and  wash  with  water  containing  a  little  oa 

heat  the  filtrate  and  add  5  c.c.  of ,coi titrated  11(1.     The 

re-idne  which  was  insoluble  in  the  ammonium  oxalate  should 
be   digested   a    second,    third,   and  even   a  fourth  time  with 
t   that  reagent;  filtered,  and  the  filtrate  acidified  a- 
Uior  two  day-,  filter  off  the  thorium  oxalate  pre- 
cipitated by  the  lit  1   wash  with  acidified  water,  ignite, and 
weigh.     As  the  precipitate  always  contains  some  cerium  and 
oxides,  dissolve  by  boiling  with  HC1;  or  fuse  with 
Kl|s-ii(,    dissolve,    precipitate     with    ammonia,    filter     and 
dissolve  the  hydrate  in  HCI.     Evaporate  to  dryness,  dissolve 
in  water  and  a  drop  or  two  of  HC1,  dilute  to  indboil 

tor  a  few  minutes  with  3  to  4  grin-,  of  sodium  thiosulphate. 
Cool,  filter,  and  add  ammonia  ;  filter,  dissolve  hydrates  in 
HCI,  evaporate  to  dryness,  take  up  with  a  little  water  and 
precipitate  boiling  with  concentrated  solution  of  ammonium 
oxalate.  Dilute  and  allow  to  stand  some  time  ill  th 
filter  off  the  cerium  and  yttrium  oxalate-,  ignite,  weigh,  and 
deduct  from  the  weight  obtained  above  to  find  the  weight  of 
pure  Th(  I.. 

When  the  thorite  is  very  impure,  the  repeated  extraction 
of  the  oxalate  precipitate  with  ammonium  oxalate  solution  i- 
insnfficient.     In  that  case  ignite  the  insoluble  residue  and 
Ivewith  concentrated  HCI ;  or  fuse, precipitate  hydrates 
and  dissolve  the  washed  precipitate  in   HCI.     Evaporate  to 
<ko   up  with   a  few  drops  of  weak  HCI,  dilute   to 
100  c.c.  and  precipitate  boiling  with  thiosulphate.      Dissolve 
the  precipitate  iu  HCI,  drive  off  excess  of  acid  by  evaporation, 
liphate  with  d,  and  add  thi-  precipitate  to  the 

main  Th().,  precipitate.  As  the  thiosulphate  precipitation  is 
not  always  complete,  add  ammonia  to  the  filtrate  obtained 
from  it,  dissolve  the  hydrates  in  HCI,  evaporate  to  dryness, 
take  up  with  water  and  precipitate  boiling  with  concentrated 
ammonium  oxalate.  Dilute,  allow  to  stand  24  hours,  filter 
and  precipitate  the  remainder  of  the  ThO.,  with  ammonia, 
adding  this  also  to  the  main  thoria  precipitate. 

The  authors  have  examined  the  reactions  upon  which  the 
scheme  is  based.  They  find  that  the  precipitation  of  thoria 
in  slightly  acid  solution  by  oxalic  acid  is  practically  perfect, 
cerous  salts  behaving  similarly  .  With  regard  to  the  solubility 
of  thorium  oxalate  iu  ammonium  oxalate,  C.  Glaser  has 
stated  (this  Journal.  1896,  675)  that  "  ammonium  oxalate 
precipitates  thoria,  the  precipitate  is  soluble  in  excess  on 
boiling,  but  re-precipitates  on  cooling."  The  authors" 
experiments  show  (1)  that  precipitated  thorium  oxalate  i- 
perfectly  soluble  in  hot  concentrated  ammonium  oxalate, 
the  solution  remaining  clear  after  dilution  and  t,-.o  d 
standing ;  (21  that  addition  of  hot,  concentrated  ammonium 
oxalate  solution  to  thorium  solution  containing  a  little  free 
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acid  gives  a  clear  solution  which  remains  so  on  dilution  and 
cooling  even  after  standing  several  days  j  (3)  that  if  one 
neutralises  considerably  a  thorium  solution,  containing  fiftee 
acid,  by  ammonia,  on  adding  concentrated  ammonium 
oxalate  tothe  hot  solution  it  remains  clear,  but  on  standing 
for  18  hours  it  becomes  opalescent  and  deposits  some 
precipitate  ;  but  the  most  of  the  thorium  oxalate  remains 
dissolved.  Only  conditions  (1)  and  (■I')  arise  in  the  above 
scheme.  The  authors  rind  the  precipitation  of  thorium  from 
its  ammonium  oxalate  solution  by  means  of  HC1  or  am- 
monia is  practically  complete,  and  is  more  convenient  than 
the  more  correct  method  of  evaporating,  expelling  the 
ammonium  oxalate  by  ignition,  &c. — H.  1$. 

Liquefied  Ammonia,  Testing   Commercial.     H.  Bunte  and 

P.Eitner.  J.  fur Gasbeleucht  1897,40,  174—175. 
( Hying  to  incorrect  analyses,  the  impression  has  prevailed 
latterly  that  the  liquefied  ammonia  sold  in  iron  cylinders 
contains  considerable  quantities  of  water.  Such  could 
hardly  be  the  case,  as  the  gas,  before  compression,  is 
thoroughly  dried  with  caustic  lime.  The  difficulties  of 
.esting  liquefied  ammonia  were  overcome  in  the  following 
method  : — A  pipette  of  about  75  c.c.  capacity,  having  a 
stop-cock  on  each  stem,  and  at  one  eud  a  smoothly-faced 
collar,  was  weighed.  The  cylinder  containing  the  ammonia 
was  placed  valve  lowermost,  and  to  the  outlet  was  attached 
by  a  union-joint  a  brass  tube,  the  free  end  of  which  had  a 
collar,  on  which  was  a  leather  washer,  against  which  the 
collar  of  the  pipette  was  firmly  held  by  means  of  a  detach- 
able screw-clamp.  Air  was  expelled  from  the  pipette  ;  the 
outer  cock  was  then  closed  and  the  pipette  two-thirds 
filled  with  the  liquid  ammonia,  and  the  inner  cock  was  then 
closed.  The  pipette  was  detached  from  the  cylinder,  and 
weighed,  to  ascertain  the  amount  of  ammonia  taken.  It 
was  then  placed  upright,  and  the  upper  end  connected  to 
the  first  of  a  series  of  three  weighed  drying  tubes  packed 
with  lumps  of  caustic  potash.  The  outlet  of  the  last  drying 
tube  dipped  under  mercury.  By  careful  opening  of  the 
upper  stop-cock  of  the  pipette,  the  ammonia  was  allowed 
to  -lowly  vaporise  through  the  drying-tubes  and  mercury- 
seal.  At  the  end  of  this  evaporation,  some  drops  of  brown 
liquid  remained  in  the  pipette.  The  free  end  of  the  latter 
was  attached  to  a  caustic  potash  exsiccating  apparatus,  and 
when  the  coating  of  ice  had  gone  from  its  exterior,  the 
pipette  was  placed  horizontally  in  an  air-bath  at  70° — 80°, 
and  a  stream  of  dry  air  drawn  through  it  for  some  time. 
Thus  the  volatile  organic  compounds  and  the  water  were 
collected  in  the  weighed  potash  tubes,  and  a  trace  of  brown 
organic  substance,  insoluble  in  ether  and  alcohol,  but 
soluble  in  nitric  acid  and  liquid  ammonia,  remained  in  the 
pipette.     The  impurities  found  in  one  analysis  were  :  — 

Per  Cent. 
High-boiling  organic  substances  left  in  the  pipette...    fr08 
Volatile  substances  resembling  alcohol  and  water  ...    0-41 

—J.  A.  B. 

Perchlorate,    Estimation    of,    in    Saltpetre.      F.   Winteler. 

Chem.  Zeit.  21,  (1897  >■  75.    I  See  also  this  Journal,  1897, 

163.) 
The  methods  for  the  estimation  of  perchlorate,  which 
depend  on  the  conversion  of  this,  by  heating,  into  chloride, 
are  liable  to  error  from  three  causes,  and  these  errors  may 
become  serious  when  only  small  quantities  of  perchlorate 
are  present.  The  errors  which  may  be  introduced  are  due, 
firstly,  to  volatilisation  of  unchanged  perchlorate  or  of  its 
resultant  chloride;  secondly,  evolution  of  chlorine  by  the 
interaction  of  chloride  and  perchlorate;  and  thirdly,  loss  of 
-chlorine  due  to  the  action  of  NO  (arising  when  nitric  acid  is 
used    to   deconu  npanying  chloride)  on   the    per- 

chlorate. 

The  author  finds  that  the  following  method  avoids  these 
satisfactory  results.  The  method,  which 
depend-  on  the  observation  that  fuming  nitric  acid  and  its 
omposition  products  quantitatively  reduce  perchlorates 
(and  chlorates)  by  heating  to  a  temperature  of  over  200°  C. 
under  pr<  ssure,  i-  carried  out  by  beating  a  given  weight  of 
the  sample,  together    with   an  •  r   nitrate    and 

10  c.c.  of  fuming  nitric  acid  for  5  hours  in  a  sealed  tube  at 
a  temperature  of  I      and  weighing  the  resulting  silver 

chloride.      The   author  gives   some    analyses,  made   with 


pure  potassium  chlorate  and  perchlorate,  to  show  the 
accuracy  of  the  method,  atld  also  an  analysis  of  a  sample 
of  potassium  nitrate.  10  gnus,  of  this  sample  yielded 
0-0282  gnu.  of  AgCl,  equivalent  to  0'27  per  cent,  of 
KCTOj.  (The  solution  of  this  nitrate  remained  colourless 
after  the  addition  of  concentrated  sulphuric  acid  and  gave 
no  precipitate  with  silver  nitrate,  i.e.,  all  chlorine  « as 
present  as  perchlorate).  Chlorides,  if  present,  are  decom- 
posed, according  to  Erck,  by  boiling  with  nitric  acid  (sp. 
gr.  1*14)  and  alcohol,  whilst  chlorates  may  be  removed 
from  a  mixture  of  chlorate  and  perchlorate  by  evaporation 
with  concentrated  hydrochloric  acid. — J.  T.  C. 

Antimonio-Tnngstates,  and  the  Separation  of  Tungsten  and 

Antimony.     L.  A.   Hallopeau.      Bull.   Soc.   Chim.    1897, 

17,  170—175. 
Antimonic  hydrate,  prepared  by   precipitating   potassium 
bimetantimoniate    with    hydrochloric    acid,    dissolves    in    a 
boiling  solution  of  potassium  paratungstate, 

5KjO.i2WO3.HHjO; 
the  filtered  solution  deposits  potassium  antimoniotungstate 
3K20.4W03.3Sb,05+16H..O  or  3KSb03.2W03  +  8H30i 
The  salt  maybe  purified  by  recrystallisation,  it  is  unaltered 
in  air  and  loses    6H20  at   100    ('.,  and   calcination  decom- 
poses  it    into  potassium    tungstate,  acid   antimoniate,   and 
tungstic   acid.     The   metallic  salts  give    insoluble    precipi- 
tates ;  from  the  silver  salt  by    the    action   of  hydrochloric 
acid  and   evaporation    in  vacuo,  there  is  obtained  a  clear 
vitro. nis  mass,  4WO:1.3Sb;05.3H20  +  8HX>,  which   does  not 
lose  water  at  100'  C! 

The  analysis  of  the  compounds  was  effected  by  precipitat- 
ing with  mereurous  nitrate,  the  mercury  salt  was  filtered 
off,  and  the  base  determined  as  sulphate  in  the  filtrate. 
The  mixture  of  tungstic  acid  and  antimony  tetroxide  formed 
by  ignition  of  the  mercury  salt,  was  fused  with  a  large  excess 
of  potassium  cyanide  (12  parts)  in  a  porcelain  crucible, 
according  to  the  method  given  by  Talbot  (Chem.  News, 
22,  229)  for  the  separation  of  tin  and  tungsten.  The  fused 
mass  was  taken  up  with  water,  the  metallic  antimonv 
collected  on  a  tared  filter,  washed  with  water,  finally  with 
weak  alcohol,  and  dried  at  100°.  The  sodium  or  potassium 
sulphate,  after  weighing,  should  be  fused  with  potassium 
cyanide  •.  a  small  quantity  of  antimony  is  sometimes  thus 
recovered.  If,  after  the  fusion,  a  small  quantity  of  anti- 
mony adheres  to  the  crucible  and  cannot  be  removed,  the 
crucible  is  washed,  dried,  and  weighed,  a  small  quantity  of 
ammonium  chloride  added,  and,  by  heating  to  redness, 
the  antimony  is  completely  volatilised  ;  the  loss  in  weight 
represents  the  adherent  metal.  Results  by  this  process  are 
said  by  the  author  to  agree  exactly  with  determinations  by 
precipitating  as  sulphide  and  converting  into  the  tetroxide. 
The  conversion  of  the  metallic  antimony  into  tetroxide  is 
tedious  ;  even  by  repeated  treatment  with  fuming  nitric  acid 
the  filter  paper  is  not  completely  destroyed  ;  in  order,  then, 
to  prevent  loss  of  antimony  on  ignition,  ammonium  bisul- 
phate  is  added  and  the  crucible  slowly  raised  to  a  red  heat. 

It  was  not  found  possible  to  separate  antimonic  oxide  and 
tungstic  acid  by  fusion  with  caustic  soda  in  a  silver  dish, 
on  taking  up  with  weak  alcohol  a  certain  quantity  of 
sodium  antimoniate  always  dissolving  in  the  alkaline  tung- 
state solution. — A.  C.  W. 

Potassium,  Estimation  of:  A  Simplification  of  the 
Schweitzer  -  Lunywitz  Method.  Adolf  Mayer.  Zeits. 
anal.  Chem.  1897,  36,  [3],  159—163. 
In  the  Schweitzer  -  Lungwitz  method  of  determining 
potassium  in  manures,  8tc,  the  sulphates  are  precipitated 
by  means  of  a  solution  of  barium  oxalate  in  hydrochloric 
acid,  any  iron  present  oxidised  with  hydrogen  peroxide,  and 
ammonia  added  to  alkaline  reaction,  so  as  to  simultaneously 
precipitate  the  alkaline  earths  a6  oxalates,  and  iron  and 
aluminium  as  hydrates.  The  author's  objection  to  this  is, 
that  owing  to  the  small  solubility  of  barium  oxalate  in 
hydrochloric  acid  in  the  cold  (1 -7  per  cent.),  more  than  800 
c.c.  cf  the  solution  must  he  added  when,  as  in  the  case  of 
superphosphates,  15  grms.  of  barium  oxalate  are  required. 

In  the  following  modification  (which  was  taken  into  con- 
sideration and  rejected  by  Schweitzer  and  Lungwitz),  the 
hydrochloric  acid  solution  of  barium  oxalate  is  replaced  by 
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barium  chloride  and  oxalic  acid.     Twei  of  the  -oh 

Mm under  examination  are  lioiled  for  HO  minutes   with 

made  np  to  .'.no  c.c.  and  filtered.     I'm 

of  the  filtrate  are  wnrmcd   mid  normal    soluti it    barium 

iride  tulded  from  u  burette  so  long  as  a  precipitate  results. 

\M  (mount  of  normal  oxalic  acid  equivalent   to  that  of  the 

barium  ehloride  used   i-  then  added,  the  liquid   boiled   for 

ind  made  alkaline  with  annum  ...ling. 

made  Dp  <•'  100   c.c,  allowed   to  settle,  and   filtered. 

Fifty  e.e.  of  the  filtrate  are  evaporated  in  a  platinum   basin 

and  the  residue  ignited  at  .is  low  a  temperature  as  possible, 

.   .1  the  ammoniacal  salt*.     The  ignited  residue 

red  in  water,  the  solution  filtered  and  the  potassium 

ipitated   by  adding    10  e.e   of  plntinic  chloride   solution 

staining   1    arm.  of  platinum  and   which   i-   free   from 

hydrochloric   and   nitric  acids  t  and  evaporating   nearly  to 

dryness;  when  cold,  alcohol  (BO  per  cent.)   i-   added,  and 

r  standing  for  some  time  the  precipitate   is  filtered  off 

and  dried  at  120   C.      rhe  results  obtained  with  this  method 

i|  closely  with  those  found  by  the  ordinary  method  of 

estimating  potassium.     It  i-   necessary,  however,  to   boil 

the  liquid  for  not  less  than  20    minutes  after  adding  the 

oxulic  acid,  since  with  less  boiling,  the  results  are  too  low. 

— C.  A.  M. 

Aluminium  and  its  Alloys,  Analysis  i  <       I     Jean.     Rev. 

Chini.  lndustr.  8-  I      ' 

The  influence  on  the  physical  properties  of  aluminium, 
rted  by  the  presence  of  various  metals  and  metalloids 
renders  the  careful  analysis  •  •!  this  metal  and  its  alia 
matter  of  importance,  and  though  Moissan  (this  Journal, 
is;i6.  136)  and  Gouthiere  (this  Journal.  1896,  ?30)  have 
pohliahed   complete    inrth.nl>.    the    author    considers   the 

■t  as  by  no  means  exhausted.     The  method  pm  ■ 

by  him  consists  in  the  lir-t  place  in  carefully  attacking  10 

grins,   of  aluminium    borings   by  10  per  cent,  hydrochloric 

acid  in  a  tla-k  and  absorbing  the  evolved  gases  by  bromine 

water  in  a  Will  and  Varrentrapp  bulb  tube.     When  re» 

baa  finally   ceased,    the    bromine    liquor — containing    the 

sulphur,   phosphorus,    and   arsenic  of   the   substance, — is 

orated  to  drive  off  the   bromine)   and  the  -ulphur  is 

determined  from  the  precipitate  produced  by  barium  nitrate. 

-    thrown  down    from   the   filtrate    by    I1..S,    and 

lenic  acid  after  drying,  treating  with  fuming 

lining,      the  residue   is   taken   up  with 

i  and  any  insoluble  antimoni  calcined,  weighed, 

iedueted    from    the    weight   previously  obtained.     Thi> 

allows  the  arsenic  and  antimony  to  be  calculated. 

The  filtrate  from  the  arsenical  precipitate  is  freed  from 
hydrogen  sulphide  by  heat  and  treated  with  .")  c.c.  of  nitric 
acid  of  concentrated  ammonium  nitrate,  for  the 

ruination  of  phosphoric  acid  by  the  Pemberton  method. 
The  hydrochloric  acid  solution  of  tlie  metal  is  diluted  and 
Si  I  warm  through  a  tared  filter,  and  the  residue,  after 
washing  with  boiling  water,  is  weighed  and  dried,  the  loss 
in  weight  on  calcination  indicating  carbon.  The  remain- 
ing residue  is  fused  with  potassium  and  sodium  carbonates 
and  potassium  nitrate;  taken  up  with  water;  the  solution 
acidified  with  111  1,  and  evaporated  and  calcined  to  estimate 
silica.  The  insoluble  portion  is  calcined,  dissolved  in 
aq.  regia  and  united  to  the  original  solution,  which 
is  then  saturated  with  hydrogen  sulphide  to  throw- 
down  the  insoluble  sulphides.  In  the  absence  of  tin  and 
antimony,  the  precipitate  is  dried,  calcined,  treated  with 
nitric  acid  and  a  few  drops  of  sulphuric  acid  and  diluted 
with  waier  and  alcohol,  the  lead  being  determined  as 
sulphate,  and  the  copper  thrown  down  bv  sodium  hydroxide. 
ii  tin  or  antimony  is  present,  yellow-  ammonium 
•ulphidi  i-  .Med  to  the  mixed  sulphides  and  the  solubie 
sulphides  are  determined  in  the  ordinary  way. 

■irlc-s  filtrate  from  the  hydrogen  sulphide  reaction 
indicate-  absence  of  nickel  and  chromium,  in  which  c;ise 
the  liquid  is  concentrated  to  100  c.c.  and  silica  estimated 
from  ..iie-half  this  quantity,  by  evaporation  in  presence  of 
hi. Tate.  It  is  always  advisable  to  fu.-e  the 
silica  with  alkali  carbonates,  and  separate  anew,  to  ensure 
the  absence  of  alumina.  Iron  is  determined  from  the  same 
solution,  after  the  removal  of  silica,  bv  adding  25  to  30  cc. 
of  111.  1.  aud  titrating  with  stannous  chloride." 


Hie  second  SO  o.«  are  n  lem .'. 

080,    to     which    end    the    liquid     is    ma 
alkaline  with  soda  and    boiled    to  dissolve    the    alumina,  the 

manganese   being  thrown  down   by  bromine,  and  tl 
titrated  with  sodium  sulphide. 

when  chromium  is    present   it  is   determined,  in 
pane     with     iron,     in     a    separate     portimi     >.!     sub 
l    grin,   of    which    i-  attacked   by    caustic   so 
by  b.ai  until  the  evolution  .o   hydrogen  ceases.     The  liquid 
is  then    evaporated   and    fused    with    potassium    nitrate    and 
sodium  bicarbonate,  taken  up  with  water  and  filtered,  the 
insoluble  oxides  being   dissolved   in  dilute  solphurii 
aud,   after   reduction  of    the    solution   bv    zinc,   the  in 
determined    by    titration.      Chromium    i-    then    estimated 
;    eolorimetri  ally  from  the  sain.-   solution    made  up  to  ,",o  e.e. 
iard  solutions  of  potassium  chromate  being  employed 
omparison. 

Nitrogen,  which  is  said  to  be  present  in  some  samples 
of    the    m.  m. ited    ti\    acting  on     Hi    arms,    with 

caustic  soda  solution  ..I    a;    If.i 

through  in  e.e.  of  decinormal  acid  in  a  Scblresing  nitrogen 
apparatus,  and  determining  the  ammonia  by  titration  with 
alkali  ••!  equal  -t  andard. 

For  sodium,  Moissan's  method  is  the  most  convenient, 
modified  by  converting  the  -odium  nitrate  formed  into 
sulphate,  digesting  with  concentrated  ammonium  curb., 
and,  alter  calcination  and  treatment  with  In  e.e.  of  barium 
hydrate  solution,  re-evaporating  to  dryness  with  I 
ammonium  carbonate,  and  re-dissolving  in  boiling  water — 
titrating  the  sodium  as  carbonate  by  the  aid  of  decinormal 
acid.  This  modification  prevents  error  arising  from  the 
incomplete  insolubility  of  aluminium,  &c.  during  the  calci- 
nation of  the  nitrate.  Any  alkali  contained  in  the  barium 
hydroxide  must  be  ascertained  and  deducted  from  the  total 
obtained. — C.  S. 

Coppers  Analysis,  Quantitative,  of  Commercial. 
]•:.  Muriuun.      Moiiat-li.  f.  (hem.  1896,  17,  097— 731. 

Estimation  of  Copper  as  Sub-Sulphide. — The  introduction 
of  a  small  proportion  of  hydrogen  sulphide  in  the  hydrogen 
used  during  the  ignition  of  the  copper  sulphide  was  found 
to  give  more  latitude  both  a-  to  the  time  and  temperature 
required.  Hut  in  this  case  the  crucible  must  be  heated 
to  a  blight  red  throughout,  or  the  re-ults  will  be  con- 
siderably too  high  ;  they  will  always  be  higher  than 
those  with  pure  hydrogen.  The  u-e  of  either  pure  hvdrocen 
sulphide,  carbon  dioxide,  or  carbon  monoxide,  in  plan 
hydrogen,  also  gives  high  results.  It  is  therefore  best  t.. 
heat  the  sulphide  in  pure  hydrogen  for  from  10  to  l.">  inmates 
in  such  a  way  that  the  crucible  is  surrounded  by  the  flame, 
and  to  repeat  the  heating  until  the  weight  is  constant 
adding  only  a  very  small  fragment  of  sulphur  before 
rc-igniting,  and  taking  care  that  the  mass  is  raised  uniformly 
to  a  dull  red  h.at.  Analyses  made  in  this  way  gave 
numbers  ranging  from  99-996  to  100-023  per  cent.  The 
precipitated  copper  .-ulphide  is  apt  to  contain  true  - 
alkali,  lime,  and  silica,  especially  if  it  should  have  been 
treated  with  ail  alkaline  -ulphide  to  remove  antimony  aud 
arsenic.  3  mgrms.  of  alkali  have  thus  been  separated  from 
2  ■  j  grins,  of  sulphide,  it  may  be  completely  removed  by- 
heating  the  -ulphide  precipitate  in  the  funnel  in  an  air-batn, 
and  then  washing  it  with  hydrogen  sulphide  water,  prior  to 
drying  and  igniting  as  usual.  The  lime,  which  is  derived 
from  the  containing  vessel,  is  not  so  easily  removed  ;  but  it 
eau-es  only  a  very  minute  error.  The  silica  must  be 
separated,  after  weighing,  by  treating  the  precipitate  with 
nitric   acid.     A   little  iron  and   nickel  may  als  -cut. 

aud  it  is  preferable  to  adopt  Hampe's  thiocyauate  method 
for  the  separation  of  the  bulk  of  the  copper  (^see  this 
Journal  1S94,  13,  421) 

Estimation  of  Total  Oxygen.  —  The  author  preparc- 
the  sample,  if  of  copper  plate,  by  cutting  it  into  pi 
6—8  mm.  square,  or  if  in  fragments,  by  shearing  it  into 
pieces  1 — 6  mm.  in  diameter,  aud  10 — 20  mm.  long.  1 
sample  is  next  treated  with  benzene  or  chlorolorm  to 
remove  fat,  and  dried  on  a  towel,  which  is  then  sprinkled 
with  sea-sand,  and  rubbed  over  the  copper  until  the  surface 
of  the  metal  is  perfectly  bright  (about  2 — 3  minutes) 
The  sauil   is   then  thrown  away,  and  a  fresh   quantity 
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applied  in  the  same  way;  this  is  finally  removed  and  the 
copper  is  weighed  immediately.     Larger  fragments  may  1,. 

cleansed  t>v  filing  In-fore  applying  the  solvent  for  the 
grease.  The  pieces  are  then  heated  in  hydrogen  in  a bulb 
fube.  ably  in  a  boat  enclosed   within  a  straight 

tube.      \  single  wash-bottle,  containing  caustic  pot- 
ash and  a  little  potassium  permanganate,  and   a   calcium 
chloride  tube  suffice  for  the  purification   of  the   hydrogen. 
ontaining  alkaline  lead   solution  is   unnecessary, 
as  this  rea  mnd  to  be  incapable  of  retaining  such 

traces  of  hydrogen  sulphide  as  maybe  present  in  the  gas. 
If  a  bulb  tube  be  employed,  it  should  be  25  cm.  long  by 
10 — 12  mm.  wide  .internal  measurement),  with  a  bulb 
.".  cm.  in  diameter,  an  1  should  be  fairly  thick  in  the  walls. 
The  boat  is  preferable  because  a  higher  temperature  may 
Ik-  applied  and  the  operation  may  therefore  be  shortened. 
The  best  results  are  obtained  by  determining  the  loss  of 
rht  undergone  by  the  copper  j  but  for  this  purpose  the 
bulh-t  ]'••".  if  used,  should  not  be  weighed  with  the  speci- 
ise  it  is  certain  to  lose  weight  on  heating  ;  copper 
■ever,  cannot  be  weighed  separately,  for  some  of 
them  will  fuse  into  the  glass.  It  is  preferable  not  to 
attempt  to  neigh  the  water  produced  by  the  action  of  the 
hydrogen,  as  this  necessitates  the  use  of  a  very  elaborate 
purifving  apparatus  for  the  hydrogen,  to  ensure  that  it  is 
entirely  free  from  air.  It  is  found  that  thick  pieces  of 
copper  are  practically  as  rapidly  attacked  by  the  hydrogen 
as  thin  fragments  are  :  and  as  the  errors  of  the  method  are 
mainly  due  to  surface  oxidation,  it  is  desirable  to  employ- 
pieces  of  appreciable  size  rather  than  sheet  or  filings. 
Thin  Bheet  mu-t  be  heated  in  the  bulb  tube  for  at  least  an 
hour  to  a  clear  red  heat,  and  thick  pieces  for  two  hours, 
followed  by  a  second  heating  for  half  an  hour  by  way  of 
control.  A  portion  of  the  total  oxygen,  probably  that 
which  is  not  combined  with  copper,  is  removed  with  greater 
difficulty  than  the  remainder.  Reduction  in  carbon  mon- 
oxide was  found  to  he  slower,  hut  it  failed  to  throw  any 
light  upon  the  difference  in  the  condition  of  the  different 
portions  of  the  oxygen. 

/'.  termination  of  the  Cuprous  O.riilt . — The  silver  nitrate 
method  is  found  to  give  results  which  are  so  high  that  the 
process  should  never  be  employed,  except  in  the  treatment 
of  crude  copper  containing  much  suboxide,  in  which  case 
the  error  is  relatively  small. 

Estimation  of  Lead. — Precipitation  of  lead  as  sulphate 
it  ion  with  sulphuric  acid  and  dilution,  gives   high 
results,  owing  to  the  presence  of  silica  and  bismuth  in  the 
pitate.     It  is  best  to  treat  the  cold  nitrate  or  sulphate 
solut  ifficient  hj  drogen  sulphide  solution  to  precipi- 

tate a  few  centigrams  of  copper;  the  finely-divided  precipi- 
tate is  filtered  off  and  will  be  found  to  contain  the  whole  of 
the  lead,  which  i-  estimated  electrolytically,  after  filtering 
off  the  precipitate  and  (without  washing)  dissolving  it  in 
nitric  acid.  V  little  as  0-0003  per  cent,  of  lead  has  thus 
eted  in  a  sample  of  copper,  which  gave  no  indica- 
tion by  the  sulphate  precipitation  method.  At  least  a  part 
'lie  antimony  and  bismuth  is  thus  concentrated  with  the 
lead. 

Uion  of  Antimony  and  Arsenic. — A  large  quantity 
of  the  copper  is  introduced  into  a  bulb-tube,  and  is  heated 
K.   cl  ss  for  at  least   two  hours  in  pure  hydrogen, 

the  bulb  being  covered  with  a  hood  of  asbestos-card,  and 
beir...  round   from    time    to   time    to    prevent   the 

deposition  of  antimony  upon  any  part  of  the  bulb  itself.  A 
portion  of  the  antimony  is  deposited  as  a  mirror  in  the 
straight  part  of  the  tube,  and  the  escaping  gases  are  passed 
through  a  Peligot  tube  containing  hydrochloric  acid  and  a 
little  bromine.  If  the  antimony  be  weighed  as  oxide,  it  is 
necessary,  after  once  beating  the  precipitate,  to  treat  it  with 
cold  water,  which  dissolves  oat  fixed  alkalis,  and  then  to 
dry  and    p  ;hing.     The   tetroxide  is  not 

volatile  at  a  red  heat  iu  the  absence  of  reducing  gases,  and 
it  is  led  to   pass  air   into   the  crucible 

dm  1  he  method  of  weighing  the  tri-sulphide, 

r  heating  in   carbon   dioxiri  ooch  crucible,  may 

•  rrect  results  ow  ing  to  oxidation  from  access  of  air 
through  the  bottom  of  the  crucible.  The  precipitate  should, 
therefore,  be  heated  in  hydrogen  sulphide  gas  after  the 
carbon  dioxide  treatment. 


Determination  of  the  Copper. — From  1-2  to  1"5  gnu.  of 
the  copper  is  dissolved  in  warm  dilute  nitric  acid,  one  or 
two  drops  of  hydrochloric  acid  and  a  distinct  excess  of 
sulphuric  acid  arc  added,  and  the  solution  is  evaporated 
until  all  nitric  acid  is  expelled.  After  dilution,  the  silver 
chloride  and  lead  sulphate  are  filtered  off,  and  washed  with 
r  containing  sulphuric  acid,  and  the  copper  is  preci- 
pitated by  hydrogen  sulphide  and  weighed  as  cuprous 
sulphide.  With  the  precautions  named  in  the  first  section 
of  this  abstract,  the  result  should  be  correct  to  within  0-03 
per  cent.  The  sulphide  may  be  rapidly  filtered  by  employing 
a  filter  paper  3  cm.  wider  than  the  bottom  of  the  funnel, 
pressed  on  to  a  porcelain  funnel  with  perforated  bottom, 
with  the  aid  of  a  truncated  wooden  cone  ;  this  is  used  in 
conjunction  with  a  filter  pump.  Alcohol  may  be  used  for 
the  last  washing  to  expedite  the  drying. 

The  electrolytic  estimation,  as  commonly  used,  is  apt  to 
give  slightly  incorrect  results,  partly  owing  to  irregularities 
in  the  successive  weighings  of  the  platinum  dish,  which 
show  variations  of  3  or  4  lngrms.  A  little  water  may 
also  be  retained  in  the  deposited  copper.  Better  results 
are  obtained  if  the  dish  with  its  deposit  be  heated  in  hydro- 
gen to  a  red  beat ;  but  trouble  is  thus  given  in  the  subsequent 
cleansing  of  the  dish,  owing  to  the  superficial  alloying  of 
the  copper  and  platinum. — W.  G.  M. 

Chromium,  Determination  of,in  Ferrochrome and  Chromium 
Steel.  Spiiller  and  Brenner.  Chem.  Zeit.  1397,  21. 
[1],  3—4. 

The  method  of  Spiiller   and  Kalman   (this  Journal,  l 
-i.;.  950  i  has  been  modified  as  follows  : — 

1.  To  lessen  the  amount  of  sodium  hydroxide  needed  (and 
the  consequent  inconvenience  from  its  contained  water)  the 
substance  to  be  fused  is  mixed  with  sodium  hydroxide  and  a 
layer  of  sodium  peroxide  placed  on  the  top.  On  fusion,  the 
peroxide  mixes  gradually,  and  the  action   does  not  become 

<   violent.     The  rest  of  the  peroxide  is  then  added  to  the  fused 
mass. 

2.  At  the  end  of  the  fusion  a  further  quantity  of  peroxide 
is  mixed  in,  which  greatly  facilitates  and  quickens  tin- 
solution  of  the  cooled  mass  in  water. 

3.  Chromium  steels  are  dissolved  in  hydrochloric  acid, 
B    1  the  chlorides   converted  by  evaporation  with  sulphuric 

:   acid  into  sulphates.     This  gets  over  the  difficulty   of  dis- 
solving tungsten  steels  in  sulphuric  acid. 

4.  With  chromium  steels  containing  little  chromium,  the 
final  titration  is  based  on  Zulkowsky's  method  (iodine  and 
thiosulphate),  not  on  Schwarz'  method  (permanganate). 

— ,1.  T.  D. 

Phosphntir  Slags,  Mechanical  Analysis  of  Basic.      H.  W. 
Wiley.     3.  Amer.  Chem.  Soc.  Is'.iT.  19,  19—22. 

Expebience  has  shown  that  the  ammonium  citrate  method 
is  i  f  varying  value,  a  lower  solvent  action  of  the  acid 
ammonium  citrate  being  noticed  when  the  sample  contains, 
in  addition  to  tetracalcium  phosphate,  triealcium  phos- 
phate, and  particles  of  silicious  slags  and  of  iron  and  steel. 
It  therefore  seemed  desirable  to  effect  a  mechanical  sepa- 
ration, using  sieves  for  particles  ^  mm.  in  diameter  and 
upwards,  and  separating  smaller  particles  by  levigation.  As 
water  cannot  be  used,  from  its  solvent  action  on  the  free 
lime  which  the  slag  contains,  90  per  cent,  alcohol  was 
used.  Photographs  are  given  showing  the  uniformity  in 
size  of  the  grains  of  the  various  separates.  Anal]  sis  r,  veals 
a  regular  progression  in  the  ricbuess  and  availability  of  the 
sample  from  the  coarsest  to  the  finest  parts.  The  data  lead 
to  the  inference  that  it  may  be  advantageous  to  the  manu- 
re! of  basic  slags  to  secure  a  separation  for  the  purpose 
of  being  able  to  place  on  the  market  a  more  concentrated 
and  available  fertilising  material. — L.  J.  de  W. 

Ozone,  Atmospherics  Estimation  of,  on  Mont  Blanc. 
M.  de  Thierry.  Comptes  Rend.  1897,124,  [9],  460— 463. 
Aitki:  having  made  qualitative  tests  with  various  ozone 
papers  in  1894,  1895,  and  1896,  the  author  in  1896  made 
several  quantitative  analyses  of  the  amount  of  ozone  in  the 
at  uiosphere  about  Mont  Blanc.  The  method  employed  was 
thai  of  Albert-Levy,  in  which  the  air  is  aspirated  through 
three   tubes  containing   20  c.c.  of  a  mixture  of  potassium 
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amenite  solution  rod  potassium  iodide  tolation  free  from 
iodau-.  the  arsenate  formed  being  determined  by  moans  ol 
iodine,  and  the  oxygen  which  I  i-  effected  the  obange  calcu- 
lated from  the  r.--nlt  end  multiplied  by  three. 

The  lubjoiued  table  gives  the  results  obtained  at  < Ihamonix 
in. I.-,  !  ,033  in.i.  end  Grands-M   lets  i  m1iuu.1i'.  8,090  m.). 


Temp.    Bar.'ui. 


Volume  ot 
corrected. 


flumonii.  Umul 

j  i.     .. 
Gnnds-Mulets,     Septem- 
ber i 


• 

20 

L9 

684 

El 

117 


Tin-  corresponding  amount  ofozoi  <•.  as  determined  in  the 
Moms.  uri>  observatory  in  Paris,  was  2-0  mgrms.  on 
August  23  and  19  mgrms.  on  September  I,  From  these 
figures  the  conclusion  is  arrived  at  that  the  amount  of  ozone 
iu  the  air  increases  with  the  altitude.-  t  .  \.  M. 

Qold  <»r   Auriferous   Mineral,  Method  for   Estimation  or 
Extraction  of .     E.  Serrant.  Send.  I  w.*7, 124, 

[0],  480. 

under  \..  pagi  334. 

ORGANIC  CHEMISTRY.— QUALITATIVE. 

•  nln  and  Magenta  S,  Uislin  Hon   between,  by  So/tiff's 
on.      P.   Cazeneuve.      Bull.  Soc.  (him.  1897,  17, 

196. 
A  kkpi.t  to  Lcfevre  (this  Joun  1896,  922),  who  main- 
tains that  Magenta  and  Acid  Magenta,  when  decolorised  by 
sulphurous  acid,  give  similar  colorations  with  aldehydes; 
this  is  also  stated  in  Lefevre's  ■  l'raito  des  Matieres  Color- 
antes."  pp.  HiG.i  and  1065.  The  author  made  similar 
solutions  of  200  c.c.  of  water,  30  c.c.  of  magenta  solution 
(I  in  1,000),  20  c.c.  of  sodium  bisulphite  of  !4  1!.,  and  3  c.c. 
of  sulphuric  acid  of  66  1!.  10  c.c.  of  thU  solution  made  with 
ordinary  magenta  ^ive.  rapidly. an  intense  violet  coloration 
with  one  drop  of  formal  or  15  per  cent,  acetic  aldehyde ; 
and  much  more  dilute  solution-  give  the  same  reaction.  In 
the  case  of  the  solution  made  with  Magenta  S,  no  colora- 
tion was  seen ;  and  tin  -an  as  obtained  with  one 
drop  of  tO  per  cent,  aldehyde.  The  colour  only  appears  on 
adding  a  large  excess  of  aldehyde,  but  with  pure  alcohol 
the  original  rose  tint  reappears,  and  not  the  violet  given  by 
ordinary  magenta  with  aldehydes,  Moreover,  a  solution  of 
49  c.c.  of  50  per  cent,  alcohol  and  1  c.c.  of  40  per  cent, 
formal  gives  a  less  intense  coloration  with  the  Acid  Magenta 
than  is  given  by  pure  alcohol. 

Acid  Magenta  is  not  a  suitable  reagent  for  the  detection 
of  aldehydes  (see  Paul,  this  Journal,  1S97,  265).— A.  C.  W. 

Colour  Reactions  yielded  by  Tartarii    and  other  Organic 

Acids.     E.  Pinerua.     Coinptes  Kend.   1897,  124,  [6], 

291—292. 
Tub  reagent  employed  is  a  solution  of  3-uaphthol  iu  strong 
Milphurie  acid  (0*02  grin,  in  1  c.c.  of  HgSQ,).  About 
0*03  grin,  of  the  substance  (.dry)  to  be  examined  is  treated, 
in  a  porcelain  dish  with  10 — 15  drops  of  the  solution.  The 
following  reactious  are  obtained  :  — 

Tartaric  Acid. — Coloration,  blue,  changing  to  an  intense 
yreen  on  application  of  heat.  When  the  mass  is  diluted 
with  water(J5 — 20  volumes),  a  permanently  reddish-yellow 
solution  results 

Citric  Acid. — Coloration,  blue,  not  affected  by  heat.  On 
addition  of  water,  a    olourli  .'illy  yellowish    liquid 

is  obtained.  In  presence  of  an  admixture  of  tartaric  a,  id, 
the  green  tint  readily  appears;  and  with  10 — 12  per  cent, 
of  the  impurity,  the  color itiou  is  dull  blue-green. 

Acid. — Coloration,  yellow-green,  which  becomes 
bright  i/elloic  on  heating,  and  bright  orange  on  dilution. 
This  reaction  is  very  delicate.  Other  organic  acids  yield 
similar  reactions,  but  no'  sufficiently  distinctive  to  be  of 
value.  With  alkaline  nitrites  (2 — 3  drops  of  a  solution), 
the  reagent  yield-  a  very  intense  red  coloration,  which 
remains  unchanged  on  addition  of  water.  A  solution  of 
resorcinol  '  0- 1  grm.  in  I  c.c.  of  HoSOJ    may   be   -imilarly 


employed    to   distinguish   nitrates   from   chloral* 
formet  yields  red-brown  product,  winch  graduaUj 
an    intense    violet   tint,   forming   with    water,  an    on 
solution.     With  the  latter,  an  intense 
obtained,  passing  n>  brown  on  dilution. — II.  T.  IV 

i  i  Oil,  New  Colour  /{caelum  of.  Palas,  Ann.  de 
Chim.  AnaUt.  1,  ill ;  Bull.  Assoc.  Beige  des  Cbini.  10, 
[9], 
A  rose  coloration,  gradually  increasing  in  intensity,  is 
produced  when  colza  oil  is  agitated  in  the  cold  with  an 
equal  volnme  of  rosanilino bisulphite  (prepared  hj  mixing, 
without    heat.  3ci  c.c.  of  a    1  percent,  solution  of    mag. 

ol  34  B  -odnnn  bisulphite,  200  c.c.  of  water,  and 
ol  II  S04).  The  reaction  is  very  deli,  ate,  sufficing 
for  the  detection  of  2  per  cent,  of  colza  oil  in  olive  oil. 
I.  oseed  oil  giyei  a  bright  yellow  col. nation,  but  UO  reaction 
occurs  with  olive,  sesame,  cotton,  arachis,  CMtor,  rape,  nut, 
or  poppy  oil.  or  with  the  fatty  a.ids  of  colza  oil. — I 

U'lui,  Wines,  Testing  for  Coal-Tar  Colours  in,  and 
the  Difference  between  these  Colours  attd  Caramel. 
A.  d'Aguiar  an.l  W.  da  Silva.    t  omptes  Kend.  1 897, 124, 

-      ins      U0. 
I  m  i  authors  do  not  agree  with  the  results  recently  published 
by  Ml  see  tin-  Journal,  1897,  156),  and  they  find 

that  caramel,  when  added  to  a  wine,  can  be  distinguished 
from  the  coal-tai  ...lour-.  The  wine  is  rendered  alkaline 
by  the  addition  ..l  ammonia,  and  is  then  shaken  up  with 
amy]  alcohol.  The  colour  taken  up  by  the  latter  is  noted,  aud 
also  a  dye  trial  is  made  with  a  little  silk.  The  amyl  alcohol 
becomes  hut  faintly  coloured  if  caramel  only  is  present, 
aud  the  fixation  of  the  latter  by  silk  is  also  very  feeble.  In 
the  case  of  wines  to  which  coal-tar  colours  have  been  added, 
the  silk  generally  becomes  distinctly  dyed,  and  where  this 
is  not  the  case,  the  colouring  matter  (e.g.,  ehrysoidiue, 
amido-azobenzeue)  can  be  identified  by  other  reactions. 

—A.  K.  M. 

Vanillin,  Test  for.     Pharni.  J.  1897,  58,  167. 
To  the  solution   under  examination,  add  a  few  drops  of  a 
1  per  cent,  solution  of  ferrous   sulphate,  aud  then  bromine 
water,  drop  by  drop.     Vanillin  gives  a  bluish-green  colour, 
turning  yellow  after  a  time. — A.  S. 

Legal's  Reaction,  The  Generalisation  of.  G.  Deniges. 
Bull.  Soc.  Chim.  1897,  [6],  381. 
Tun  author  has  shown  iu  a  former  communication  (Bull. 
Soc  Chim.  15,  1058)  that  the  coloration  given  by  acetone 
with  sodium  nitroprusside  on  the  subsequent  addition  of  an 
alkali  aud  acetic  acid,  is  common  to  all  compounds  con- 
taining the  acetyl  group  (substituted  or  not),  if  the  carbonyl 
group  be  united  to  certain  other  groups.  Vou  Bittd 
(Annalen,  267,  ■i'-'>  had  previously  shown  that  the  reaction 
does  not  affect  the  aldehyde  or  ketone  groups,  and  he  had 
attributed  it  to  the  presence  of  the  groups  CHh.  CO  and 
CHn.CO.H.  The  author's  attention  has  now  been  drawn 
to  this  statement,  which  he  considers  too  sweeping,  since  he 
has  found  that  if  the  carbonyl  be  united  to  OH,  OR.OM, 
XII  .  or  CI.  the  reaction  does  not  take  place. — A.  C.  W. 

Acetanilide,    Exalgine,    Pbniacetine,    and    Metharetitie ; 

Separation    of.    by    Micro-chemical     Tests.      Schoepp. 

Pharm.  Zeit.  1897,  42,  106. 
The  mixture   is   dissolved  in  the  least  possible  quantity  of 
concentrated  hydrochloric  acid  and  the  analysis  conducted 
in  the  following  systematic  manner  :  — 

A.  A  little  saturated  solution  of  sodium  bromide  is  added 
to  a  drop  of  the  solution,  and  one  crystal  of  potassium 
chlorate.  An  amorphous  precipitate  results  after  about  a 
niiuute :  one  drop  of  20  per  cent,  alcohol  is  added. 
Numerous  needles  separate  =  Acetanilide. 

B. —  1.  Iodine,  dissolved  in  potassium  iodide,  is  added  to 
a  drop  of  the  solution.  An  amorphous  precipitate  results, 
which  should  be  treated  immediately  with  a  drop  of  water. 
The  insoluble  portion  forms  brown  crystalline  scales  = 
Exalgine. 

2.  A  small  quantity  of  the  dry  mixture  is  placed  iu  a  drop 
of  concentrated  hydriodic  acid.  Brownish-red  scales  form 
immediately  =  Exalgine. 
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A  >mall  quantity  of  the  dry  mixture  is  placed  in  a  drop 
•f  a  mixture  of  saturated  sodium  iodide  solution  and  gold 
ehlori  le  in  hydrochloric  acid.  Brown  four-cornered  scales 
result  =  Ezalgine. 

C— 1.  A  drop  of  20  per  cent,  alcohol  and  one  crystal  of 
i  itassilim  chlorate  are  added  to  a  drop  of  the  hydrochloric 
acid  solution.  After  some  minutes  the  mixture  becomes 
somewhat  turbid.  Crystalline  rosettes  or  stars  separate  = 
Phen  acetone. 

..  A  little  saturated  solution  of  sodium  iodide  is  added 
to  a  drop  of  the  solution.  Fine  light  yellow  needles  result 
after  a  few  minutes  =  Pheuacetine. 

3.  A  little  of  the  dry  mixture  is  added  to  a  drop  of 
iodic  aeid.  Light  yellow  needles  form  on  the  crystals 
which  have  not  dissolved  =  Pheuacetine. 

D. — 1.  A  little  saturated  potassium  bichromate  solution, 
or  chromic  acid,  is  added  to  a  drop  of  the  hydrochloric  acid 
solution.  Numerous  cruciform  crystals  separate  after  a 
few  minutes,  sometimes  only  after  heating  =  Methacetine. 

■2.  A  little  concentrated  ferrieyanide  of  potassium  solution 
is  added  to  a  drop  of  the  solution  and  covered  immediately 
with  the  cover  glass.  Yellow  cubes  separate  =  Methace- 
tine. 

3.  A  little  saturated  solution  of  sodium  bromide  and  a 
crystal  of  potassium  chlorate  are  treated  with  a  drop  of  the 
solution,  and  the  cover  glass  is  placed  on  the  micro- 
exsiccator.  On  evaporation  of  the  drop,  numerous  cruciform 
crystals  separate  =  Methacetine. — J.  O.  B. 

ORGANIC  CHEMISTRY.— QCAXTITA  TIVE. 

Paraffin  in  High- Boiling  Distillates  from  Petroleum, 
Determination  of.  Holde.  Mitt.  k.  t.  Yersuehsanst. 
zu  Berlin,  14,  [4],  211— 221. 
After  testing  the  methods  proposed  by  Pawlewski  and 
lilemonowicz,  Zaloziecki,  Holand,  Aisinmann,  and  Engler 
and  Bohm,  the  author  finds  the  latter,  with  certain  modifi- 
cations, is  the  most  accurate,  and  therefore  prescribes  the 
following  method  of  estimation  : — 10  to  20  c.c.  of  the  oil, 
if  poor  in  paraffin  (such  as  Russian  distillates,  &c.,  setting 
below  —  5°  C),  or  5  grms.  if  rich  in  that  constituent 
(American,  Scotch,  or  Galician  oils  setting  at  or  above 
0°  C),  are  treated  with  a  mixture  of  equal  parts  of  98-5 
per  cent,  alcohol  and  ether  in  a  150  or  200  c.c.  Erlenmeyer 
flask,  at  the  ordinary  temperature,  until  dissolved  to  a  clear 

Fig.  1. 
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solution.  The  liquid  is  then  cooled  down  to  between  —  18° 
and  —  20'  (.'.,  and  a  further  addition  of  the  alcohol-ether 
stirred  iu  until  no  oil  drops,  but  only  solid  paraffin  flakes, 
remain  in  suspension,  whereupon  it  i<  passed  through  a  9  cm. 
filter,  previously  cooled  in  the  apparatus  shown  in  Fig.  1, 
and  the  precipitate  rinsed  with  a  little  cold  (—  18°  to 
'    )   alcohol-ether  (I  :  1,  or,  for  soft  paraffin   2:1), 


the  temperature  being  kept  throughout  as  far  below  —  15°  C. 
as  possible,  especially  iu  the  case  of  soft  paraffin,  when  it 
should  average  —  \7J  C.  at  the  highest.  The  washing  is 
discontinued  when  the  solvent  is  found  to  leave  on  evapora- 
tion a  trace  of  fat  or  paraffin-like  (but  net  oily)  residue. 
Should  the  process  of  freeing  the  paraffin  from  oil  take  too 
long,  the  filter  is  transferred  to  another  funnel  and  the 
paraffin  removed,  by  the  aid  of  hot  benzene,  into  a  basin, 
and,  after  evaporating  the  benzene,  rinsed  with  4  to  5  c.c.  of 
warm  ether  into  a  test  glass,  where  it  is  precipitated  by 
stirring  with  a  double  volume  of  absolute  alcohol  at  about 
—  18°  C.  This  reprecipitation  is  also  necessary  for  oils 
containing  much  soft  paraffin,  since,  in  the  ordinary  process, 
the  large  quantity  of  washing  liquid  required,  redissolves  an 
appreciable  proportion  of  the  precipitate.  The  purified 
paraffin  is  finally  rinsed  into  a  glass  basin  with  hot  benzene 
and  heated  ou  the  water-bath  until  the  odour  of  benzene 
disappears  ;  after  drying  for  J  hour  in  the  oven  at  105°  C. 
and  cooling,  it  is  weighed.  Unnecessarily  prolonged  drying 
causes  loss  of  paraffin  by  volatilisation. 

The  whole  operation  is  complete  in  between  an  hour  and 
an  hour  and  a  half,  and  the  results — provided  the  prescribed 
temperatures,  &c.  be  maintained — are  regular  to  within 
0-23  per  cent,  for  hard  paraffin  and  0-33  per  cent,  for  soft 
paraffin.     For  refrigerating  the  filter,  the  apparatus  (Fig.  2) 

Fig.  2. 
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devised  by  Xormann,  is  considered  suitable,  since  the  paraffiu 
can  then  be  precipitated  direct  in  the  funnel  a. — C.  S. 

Mineral  Oils,  Dissociation  of  Petroleum  Aeid  Salts  and 
the  Estimation  of  Free  Acids  in.  K.  Zaloziecki.  Chero. 
Kev.  Kelt-  u.  Harz  Ind.  4,  [2]  and  [3],  25—27  and 
36-  -38. 

In  view  of  the  convetse  dissociative  reactions  exerted  by 
petroleum  on  the  compounds  of  petroleum  acids  with 
alkalis,  in  aqueous  and  alcoholic  solution  respectively,  the 
author  proceeded  to  ascertain  whether  the  one  would 
counteract  the  other  when  both  solvents  were  simultaneously 
present,  and  thereby  enable  an  accurate  titration  of  the  five 
acids  in  the  oil  to  be  effected. 

To  this  end  experiments  were  instituted  with  JN,^  N, 
and  ^  N  aqueous  caustic  soda,  -J^  N  alcoholic  alkali,  and 
mixtures  of  —^  N  aqueous  alcoholic  alkali  in  the  proportions 
of  1:1  and  1:2;  50  c.c.  of  the  alkali  being  agitated  with 
100  grms.  of  oil  in  a  separating  funnel  for  one  minute  (or 
three  to  five  minutes  in  the  case  of  viscous  oils,  unless 
warmed  to  increase  fluidity),  and,  after  separation  of  the 
layers  of  oil  and  water,  titrating  back  the  excess  of  alkali 
in  10  c.c.  of  the  latter,  with  normal  acid.  Tested  in  this 
way  petroleum  distillates,  allowed  to  acidify  by  spontaneous 
oxidation,  gave  the  following  results,  expressed  in  c.c.  of 
J^N  acid  per  100  grms.  of  oil;  J^N  XallO,  15  25; 
3^H  NaHO,  15- 12;  J^N  XaHO  (1  aq.  :  Jl  alcoh.),  15-0; 
JtjN  XaHO  (1  aq.  :  2  alcoh.),  15- 75. 

Parallel  experiments  showed  the  correctness  of  the  above- 
named  assumption  respecting  the  use  of  1:1  aqueous- 
alcoholic  alkali. 

Vr'ith  regard  to  the  preparation  of  neutral  petroleum  for 
mixing  with  known  quantities  of  free  acid,  it  was  found 
that  freshly  prepared  distillate  from  oil  previously  refined 
with  alkali  rapidly  became  acid,  owing  to  the  formation  of 
oxidisahle  bodies  during  distillation,  and  it  was  therefore 
found  preferable  to  employ  a  sample  a  year  old,  neutralising 
this  with  an  excess  of  1  per  cent,  of  alkali  without  redistil 
lation. 
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In  nine  other  instances  with  oils,  either  with  or  without 
added  petroleum  acid-,  the  results  showed  thai  on  iud 
titration  with  X  n  oi  di,  effected  bj  the  aid  of  an 

•sens  of  lye  titrated  back,  is  n  BuHicienth  concordant  and 
reliable  method.  For  lubricating  oils  ol  high  viscosity,  ii 
is  adTisable  to  use  the  decinormal  alcoholic-nqucou  alkali, 
since  alcoholio  alkali  gives  results  in  excess  of  the  truth, 
either  on  aoeonnl  of  dissociation,  the  insuffl  urate 

determination  of  the  end  point  in  the  case  of  these  highly 
coloured  liquids,  or  by  alterations  in  the  amount  of  alkali, 
doe  to  the  solvent  action  of  the  alcohol  on  the  oil. 

Experiment  showed  thn)   though  hydrolysis  occurs  when 

the  salts  of  petroleum  acids  are  boiled,  or  when  they  are 

shaken  up  with  oil9,  either  free  or  nearly  free  From  arid;  the 

Sesomposiiion  is  comparatively  insignificant  in  amount,  not 

.•ding  0'5  per  cent,  of  the  total  acid  in    ■-■  \  solutions. 

Working  on  the  same  lines  as  Kraffl  (this  Journal,  1894 
1207  ■  is'.ic.  l'i»;  and  601  ».  but  substituting  petroleum  Boaps 
(or  sodium  palmitate  and  petroleum  distillate  for  toluene, 
similar  results  were  obtained  :  the  dissociation  ranging  from 
0*5  to 0'  B8  per  rent,  of  the  original  acid,  and  being  therefore 
negligeablc  in  acidimetric  determinations. — C   S 

Petroleum     Oils,    .y  ..    Testing;   Recent     Experience  iu. 

II. Ale.     Mitt.  K.  t.   Versuchsanst.   zn   Berliu,   14,  [4], 
829—887, 

1.  Ite-iinijh  ation  of  Mineral  Oils. —  In  continuation  of  the 
experiments  on  the  behaviour  of  these  oils  when  exposed  in 
thin  layers  t»  the  air  (this  Journal,  1895,  89-4),  samples 
spread  out  thickly  were  heate.l  to  100  C.  for  abonl  7  hours 
daily,  with  the  following  results: — Colourless,  resin-free, 
" paraffin "  oil  (from  the  lowest  lubricating  oil  fractions) 
gradually  volatilised  by  the  end  of  15  months  without 
leaving  any  trace  of  resinous  residue  ;  the  thicker  "  motor  " 
oil  from  the  higher  fractions  left  a  small  solid  residue,  eon- 
listing  partly  of  original  resin  and  partly  of  oxidised 
hydrocarbons;  a  very  thick  Russian  oil  volatilised  only 
slightly  and  resinified  but  little,  especially  when  previously 
extracted  by  7"  per  cent,  alcohol.  On  the  other  baud, 
lubricating  oils  t  Russian  and  (  Vlheiiu)  containing  residuum, 
resinihed  considerably,  and  the  first-named,  which  contained 
the  larger  proportion  of  low-boiling  fractions,  volatilised 
more  rapidly  and  left  a  larger  residue  than  the  other 
Russian  oil  referred  to  above.  Iu  each  ease  the  residue 
'ii-  imperfectly  soluble  in  petroleum  spirit  (although 
some  of  the  original  oils  were  completely  so),  but  was 
almost  totally  dissolved  by  benzene.  These  result-  are 
parallel  with  those  obtained  in  the  previous  series. 

2.  Quantitative  Estimation  of  Water  in  Fatty  Oils. — 
Experiments  were  made  with  various  fatty  oils,  respecting 
the  advantage  of  checking  by  a  blank  experiment,  the  loss 
of  weight  due  to  volatilisation  of  oil  in  determining  the  per- 
centage of  water  by  the  evaporation  test,  though  the 
figures  obtained  show  that  a  fairly  accurate  estimate  can 
be  made  without  this  check,  still  it  is  safer  to  make  the 
parallel  test  in  the  ease  of  all  fatty  oils  and  saponiliable 
fats.  Where  the  amount  of  water  is  large,  it  is  advisable 
to  reduce  the  proportion  by  mixing  witii  a  known  weight 
of  oil  perfectly  tree  from  water.  To  make  the  estimation,  10 
to  SO  grins,  of  oil  are  heated  iu  a  glass  basin  over  a  boiling 
water-bath,  with  continued  stirring,  until  froth  ceases  to 
form  on  the  surface,  the  ascending  bubbles  of  -team  being 
directed,  by  the  aid  of  the  stirrer,  to  the  side  of  the  basin 
and  there  dispersed.  Another  sample  of  the  oil,  previously 
freed  from  water,  is  heated  concurrently,  and  the  amount 
of  water  is  determined  by  the  difference  between  the  losses 
of  weight  sustained  by  both. 

3.  Fateful  OiV  "  Soluble  in  Witter.'' — A  sample  of  this 
oil  (an  ammoniacal  soap  dissolved  in  mineral  oil)  was  sub- 
mitted to  examination  with  regard  to  its  property  of 
protei  ting  east  iron  and  steel  against  the  action  of  water, 
and  for  comparison  in  this  respect  with  the  soft-soap  solu- 
tions generally  used  for  milling  and  cutting  machinery. 
With  this  object  small  polished  east-iron  and  steel  plates 
were  immersed  in  water  containing  2  and  5  per  cent  of  the 
oil,  aud  also  in  1  and  2  per  cent,  solutions  of  soft-soap,  for 
three  weeks.  The  effect  of  the  oil  was  to  preserve  the  steel 
from  all  corrosion,  the  surface  being  merely  covered  with 


in)    Marl,    deposit,    and    the    loss    ri  :    ,|  to 

u-2  percent,  whereas  with  soap  solutions  the  loss  amo 

to  h-twcen  'J    '.I  and     II       pel     ..nt.  and,  on    removal  0 

'i  posit,  thi  surface  was  found  to  have  become  dulled, 
cast   iron  was  n. .t  bo  well   preserved,  having  losl   bet* 
5'3and  7-o  percent,  in  weight,  and  parted   with  its  lustre, 

in  the  oil  and  water  mixtures,  but  was  leas  C ided  than  iii 

Map  solutions,  where  the  loss  in  weight  a in)  dto  19  - 

aud  17*3  p  r  cenl  .  and  a  copious  brownish  vello*  deposit 
was  formed,  especially  at  the  points  of  contact  between  the 
plate  and  tin'  vessel,      lie   working  tests  on  the  machim 

made   with  2  an. I   i  pei  cent,  emulsions  of  (he  oil  in 
water  and  l  to  2  ,  ,  r  ...  of  soft-soap.     II.  re 

the  superior  protection  afforded  by  the  oil  was  manifeste  1  by 
iron  and  steel,  the  latter   being  tree   from  con..-)  m  and  the 
former  merely  coated  with  easily    removable  brown  Rakes, 
whilst   with  soap  the  steel   was  slightly,  and  the  casl 
considerably,  rusted. 

It  was  also  found  thai   the  pies,  nee  of  from   2   to    10  per 
cent,  ol     this   oil   lower., I     the    freezing   point   of    water   In 

i  5    C,  but  no  further  r.  could  be  confirmed  on 

the  addition  of  I  per  cent,  of  glycerin  to  the  2  and  .. 

cent,    solutions,    although    with    0*1      to    I)    .">    per  cent 

rin,  they    more   frequently    remained   liquid  at    - .'.    C. 

than  without  this  addition.— ( '.  S. 


Lards,  Determination  of  Solid  Fats  in  Compound.    <;.  I  . 

T.nnille.     .1.  Amer.  (  hem.  Soc.  1897,  19,  al — 54. 

The  meehanicil  process  adopted  in  the  United  States 
laboratory  for  the  determination  of  the  constituents  of 
compound  lards  as  described  by  Wainwright  (this  Journal, 
1S96,  (120),  cannot  be  relied  upon  under  all  conditions. 
From  a  large  number  of  tests  of  lards  of  known  , 
position,  10  are  selected  containing  cotton-seed  oil  of 
varying  body,  and  both  hard  and  soft  stearin,  but  all 
having  20  per  cent,  of  oleo-stearin  to  80  per  cent,  oi 
cotton-seed  oil.  Although  some  of  the  results  are  within 
1\  units  of  the  true  percentage,  others  are  7  or  8  per  cent, 
too  high  or  low. — L.  J.  de  W. 

Cocoa  Butter.  The  Iodine  Number  of.    D.  Holde.     Zeit-. 
anal  Cheni.  1896,  36,  [3],  163—164. 

Tin:  higher  limit  for  the  iodine  value  of  cocoa  butter  has 
bcen  given  as  51,  and  this  led  Strohl  to  examine  a  large 
number  of  specimens  of  cocoa  butter  (this  Journal,  1896, 
3621,  and  Strohl's  figure-  were  in  turn  critici-cd  by  Puahlgei 
(this  Journal,  1896,  747).  The  author  now  finds  that 
de  Negri  and  Fabris  made  a  mistake  in  the  transcription, 
the  iodine  value  given  by  llubl  being  34. — C.  A.  M. 

Fatty  Acids    [Stearic  Acid,  jc],  Determination  of  l'n 
saponified  Fat   in  Commercial.    F.  and  J.Jean.     Rev. 

de  Chini.  Ind.  1896,  7,  [83],  338—339. 

The  following  method  is  given: — The  sample  is  melted, 
thoroughly  washed  with  hot  water,  dried  at  loo3  C,  and 
tittated  directly  (5  grms.)  with  £  N  alcoholic  potash  and 
phenolphthalein.  Another  portion  of  the  sample  is  com- 
pletely saponified,  the  resulting  soap  decomposed  by  au  acid, 
the  fatty  acids  washed,  dried,  and  a  known  weight  titrate! 
with  standard  alkali.  The  average  equivalent  of  the  mixed 
fatty  acids  is  thus  found,  from  which,  and  the  results  of 
the  preceding  titrations,  the  absolute  composition  of  the 
sample  may  be  deduced  For  the  examination  of  samples 
contaminated  with  tarry  decomposition  products,  and  con- 
taining fatty-  acids  soluble  in  hot  water,  the  following 
scheme  is  suggested: — 10  grms.  of  the  sample  (.dried  at 
100'  C.)  are  washed  with  boiling  water  until  the  washiugs 
pa-s  off  perfectly  neutral.  From  the  wash-water  the  fatty 
acids  are  extracted  by  means  of  a  mixture  of  ordinary  and 
petroleum  ethers,  and  weighed  after  evaporation  ot  the 
solvents.  The  portion  of  sample  insoluble  in  water  i- 
dissolved  in  alcohol,  exactly  neutralised  with  soda,  and 
the  solution  evaporated  to  dryness.  The  residue  is  ground 
up  w  ith  an  excess  of  sand  and  fibrous  asbestos,  aud  extracted 
in  a  Soxhiet  tube  with  ordinary  and  petroleum  ether.  The 
residue  remaining  when  the  ethereal  solution  is  evaporated . 
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consists  of  tar  and  undecomposed  fat.  It  is  weighed, 
then  saponified  by  soda,  and  again  extracted  (in  aqueous 
solution)  with  the  mixed  ethers.  The  extract  on  evapora- 
tion leaves  as  residue  the  tar  alone. — H.  T.  P. 

Sheliac,  Behaviour  of  the  Resin  Acids  of,  in  Separating 
Fatly  and  Resin  Acids  by  Gladding' $  and  Twitchell's 
Processes.  F.  llzer  and  R.  Defris.  Zeits.  anal.  Chein. 
36,  [1],  24—27. 

The  resinous  acids  of  shellac  behave  quite  differently  from 
colophony  (resin)  acids,  in  Gladding*s  process  ;  thus  a  dark- 
coloured  sample  of  shellac,  containing  0 ■  05  per  cent,  of 
unsaponifiable  matter,  gave  only  13  76  per  cent,  of  "  resin 
acids"  by  this  process.  The  silver  salts  of  the  acids  differ 
from  those  of  resin  by  being  mainly  insoluble  in  ether,  resin 
silver  salts  being  soluble.  A  mixture  of  51  parts  of  colo- 
phony, containing  12-9  per  cent,  of  unsaponifiable  matter 
and  49  parts  of  the  resin  acids  of  the  above-mentioned 
shellac,  yielded  48-64  per  cent,  of  -'resin  acids."  The 
shellac  used  had  an  acid  number  of  65-43,  and  a  saponifi- 
cation number  of  204-78.  A  sample  of  commercial  lac, 
composed  of  colophony  and  shellac,  yielded  only  63  7  per 
cent,  of  •'  resin  acids"  by  Gladding's  process. 

Examined  by  Twitchell's  process,  the  dark-coloured 
shellac  gave  66  ■  56  per  cent,  of  "  resin  acids,"  the  petroleum- 
ether  layer  containing  an  ester — a  light  yellow,  transparent, 
resinous  mass  having  the  saponification  number  199- 5.  A 
determination  of  its  acid  number  gave  a  negative  result. 
An  orange-coloured  sample  of  shellac,  having  an  acid 
number  of  53-05  and  a  saponification  number  of  201,  gave 
by  Twitchell's  method,  72-89  percent,  of  "resin  acids." 
These  results  show  that  the  shellac  acids  in  part  react  as  the 
fatty  acids  do,  forming  esters  on  treatment  with  HC1  gas  in 
alcoholic  solution. 

Samples  of  Angola-copal  and  Kauri-eopal  gave  respec- 
tively 86-01  and  86-37  per  cent,  of  "resin  acids"  by 
Twitchell's  process.  Gladding's  process  could  not  be  used, 
as  part  of  the  soda-soap  of  the  acids  separated  out  from  the 
alcoholic  solution  on  adding  sodium  hydrate  solution,  and 
the  addition  of  the  ether  caused  a  further  precipitation. 

— H.  B. 

Tannin,  Estimation  of.      [The  Tannoform  Reaction.] 
E.  Aweng.     Apoth.  Zeit.  1896,  831. 

The  author  has  examined,  as  to  its  value  for  quantitative 
purposes,  the  well-known  reaction  between  tannin  and 
formaldehyde,  whereby  insoluble  condensation  products 
(tannoforms)  are  produced.  Experiments  were  made  with 
solutions  of  oak-bark  tannin  (1 — 25  per  cent.)  in  water. 
He  shows  by  a  series  of  experiments  that  the  tannoform 
reaction  is  unsuilable  for  quantitative  work. — H.  T.  P. 

Gelatin,  Volumetric  Method  for  the  Estimation  of,  in  Glue 
and  Glue  Liquors.  F.  .lean.  Rev.  de  Chim.  Ind.  1896, 
7,  [83],  339—340. 

<  )ne  grm.  of  the  sample  is  soaked  in  cold  water,  then 
dissolved  by  gently  heating  the  liquid  in  a  water-bath,  and 
dilated  to  100  c.c.  at  35°  C.  To  10  c.c.  of  this  solution  are 
added  10  c.c  of  a  1  per  cent,  soluticu  of  tannin,  5  grms.  of 
salt,  and  1  grro.  of  sodium  bicarbonate,  the  mixture  well 
-haken,  rapidly  filtered,  and  the  precipitate  washed  with 
salt  water  (23  B.)  until  the  filtrate  measures  45  c.c.  The 
excess  of  tannin  is  then  determined  by  slowly  adding  to  the 
filtrate  a  solution  of  iodine  (4  grms.  per  litre)  until  a  drop 
of  the  liquid  yields  with  dry  starch  powder  (thinly  spread 
on  filter  paper)  a  blue  stain.  The  liquid  is  now  diluted  to 
60  c.c,  and  titration  continued  until  a  very  faint  end-reaction 

obtained.     The  litre  of  the  iodine  solution   being  known 

(by    titration    against    001    grm.    of    tannin    dissolved    to 

<■.),  the  "eight  of  tannin  consumed  in  precipitating  the 

gelatin   is  found  by  difference.     According  to  the  author, 

100  parts  of  tannin    =  88   5  of  gelatin. 

Since  even  the  purest  commercial  tannin  procurable, 
frequently  contain-  imparities,  the  actual  strength  of  the 
-ample  used  must  be  found  by  the  "hide"  method;  and 
the  standard  solution  prepared  so  as  to  contain  1  grm.  of 
real  tannin  per  100  c.c. — H.  T.  1*. 


Beetroot,  Method   of  Analysis   of  the.      L.  Jesser.      Bull. 
de  l'Assoc.  des  Chim.  de  Sucr.  1897, 14,  684—688. 

It  is  a  well-known  fact  that  the  polarisation  of  the  beetroots 
received  is  always  higher  than  that  of  the  fresh  slices, 
and  factories  which  pay  for  the  beets  on  their  sugar  content 
are  obliged  to  take  this  factor  into  account.  The  reason 
of  the  discrepancy  is  not  yet  very  clear ;  the  author,  ho-.v- 
ever,  can  personally  confirm  this  difference,  which  reaches, 
one  year  with  another,  1  per  cent.,  notwithstanding 
conscientious  sampling  and  every  care  in  analysis. 
Attention  is  called  to  one  source  of  error  :  the  division 
of  the  beetroot,  and,  consequently,  the  apparatus  for  the 
division.  The  taking  of  the  sample  and  rasping  it  are 
made  after  the  two  following  principles: — (1.)  The  sugar 
content  of  the  beetroot  depends  on  its  size.  Roots  of 
medium  size  are  richest  in  sugar,  the  richness  diminishing 
towards  the  two  extremes.  For  this  reason,  samples  are 
taken  of  every  size  to  represent  the  lot.  (2.)  The  sugar  is 
not  regularly  distributed  in  the  beetroot.  The  heart  is 
richer  in  sugar  than  the  periphery.  F"or  conversion  into 
pulp  the  beetroot  is  cut  lengthwise  in  half,  and  then  into 
quarters,  acd  rasped.  In  this  way  an  equal  portion  of  each 
root  passes  into  the  sample,  and  the  average  sugar  content 
results  very  fairly.  But  experience  has  shown  that  the 
polarisation  of  the  juice  thus  obtained  gives  erroneous 
results,  and  gradually  the  method  has  been  arrived  at  of 
testing  the  sugar  directly.  For  this  purpose,  machines  are 
necessary  by  which  it  is  possible  to  obtain  a  suitable  pulp 
or  cream.  These  machines  may  be  classed  in  two  groups  : 
those  which  subdivide  a  part  of  the  root  prepared  by  hand, 
and  those  which  remove  a  portion — of  cylindrical  form — in 
the  form  of  cream.  The  only  good  ones  are  those  which  cut 
out  segments,  as  then,  from  each  root,  great  and  small,  a 
portion  is  obtained  proportional  to  its  size.  A  good 
machine  ought  to  furnish  only  a  small  quantity  of  pulp, 
!  by  taking  from  each  root  only  a  small  segment,  in  order 
that  a  large  number  may  be  included  in  the  sample.  The 
cream  should  be  tested  without  delay  :  a  loss  of  1  per  cent, 
has  been  observed  in  a  cream  kept  in  a  closed  vessel  for 
three  hours.  The  sugar  is  tested  by  one  of  the  methods  of 
digestion,  or  by  alcoholic  extraction,  the  testing  by  the 
juice  should  be  absolutely  coademned.  Digestion  always 
gives  higher  results  than  polarisation  of  the  juice.  If  pulp 
already  pressed  be  subjected  to  a  second  subdivision  and 
pressure,  a  juice  of  a  richer  quality  and  of  higher  quotient 
is  obtained  than  at  the  first  pressing. — L.  J.  de  W. 

Beetroot,    Determination    of    Sugar    in    the.       K.    Kaiser. 
Bull,  de  l'Assoc.  des  Chim.  de  Sucr.  1897, 14,  688—691. 

The  difficulty  of  estimating  the  true  sugar  content  of  a 
lot  of  beetroots  is  attributed,  not  to  the  methods  of  analysis, 
but  to  the  difficulty  of  sampling.  Of  1,000  roots  grown 
in  proximity,  the  mean  richness,  15' 5  per  cent.,  was  shown 
bv  only  25,  or  one -fortieth  of  the  lot;  the  others  varying 
from  18-2  to  12  percent. 

In  estimating  the  sugar  in  any  sample  of  roots,  it  is  im- 
portant to  take,  as  far  as  possible,  a  quantity  of  substance 
from  each  root  proportional  to  its'  size.  If  the  diameters  of 
three  beetroots  arc  as  4:5:6,  their  volumes  are  as 
64:125:216.  To  obtain  equal  proportions  of  pulp,  the  one 
of  diameter  4  should  be  pierced  once,  the  one  of  5 
twice,  and  the  one  of  6  three  times.  By  a  table  the 
author  has  drawn  up  for  beets  of  all  sizes,  and  a  scale 
placed  near  the  perforator  to  show  the  number  of  perfora- 
tions to  be  made,  he  obtains  regularly  3  per  cent,  of 
pulp  for  analysis. — L.  J.  de  \V. 

Sugar  in  Beetroot,  Comparison  of  Direct  Methods  of  Esti- 
mating. J.  Graftiau.  Bull.  Assoc.  Balge  des  Chim  10, 
[9],  354- -357. 
Ox  comparing  the  de  Molinari,  Masson,  cold  digestion  and 
alcohol-extraction  methods  with  that  of  cold  digestion  of 
an  arbitrary  volume,  the  author  finds  that  as  a  rule  the 
latter  gives  results  inferior  to  the  other  direct  methods,  the 
deficit  decreasing,  however,  if  the  digestion  be  prolonged. 
Instantaneous  digestion  he  characterises  a>  chimerical,  the 
results  obtained  in  the  cold  depending  for  their  approximate 
accuracy  on  the  compensating  effect  of   two  errors  :  one  an 
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exoeei,  due  to  imprisoned  air,  and  (he  other  a  deficit. 
ihi-.mI  by  insufficient  diffusion  ;  bul  digestion  in  the  warm 
i<  ii  l~   to  eradicate  both  ligestion  in   vacuo  a 

sufficient  time  for  'complete  diffusion  is  to  ensnre 

accuracy      (.'.  s. 

tlimation  of  Lime  in,  by  Alcoholic  Soap 
Solution.     N    Rydlewski.     Bull,  de  I'Assoc.  dea  Chim. 
de  Su.r    1897,  14,  996—699. 
I\  vii-u  of  the  importance  of  the  organic  lime  suits  present 

in  beetroot  juice,  and  to  obtain  a  quicker  method  ol  i  si i 

tion  than  that  of  incinerating,  dissolving  the  ash,  and  pre- 
cipitating bj  ammonium  oxalate,  the  author  has  prepared 
i  Map  solution  on  Mailer's  formula.  It  is  standardised 
by  barium  chloride,  of  which  100  c.c.  represi  al  0'  0207  gnu. 
,.(  BaOorO-0075  grm  of  Cat).  To  carrj  ont  the  test,  10 c.c. 
of  juice  or  S  c.c  of  syrup  are  poured  into  a  800  c.c.  flask, 
making  up  to  the  mark   with    distilled   water.     Tli  i] 

solution  is  thin  run  in  drop  by  drop  from  a  burette  until  a 
froth  is  ohtained  lasting  five  minutes.  From  the  number 
of  c.c.  of  soap  solution  used,  the  lime  may  he  calculated. 
Tables  are  given  of  results  ohtained. — L.  J,  de  W. 

Starch,  Estimation  of ,  in  Frozen  Potatoes.     I>   Saare. 
Zeits.  f.  Spiritusind.  1897,  20,  51—52. 

I'm.  estimation  of  starch  in  hard  frozen  potatoes  is  con- 
veniently carried  out  by  taking  rather  more  than  5  kilos, 
of  the  sample  and  thawing  in  lukewarm  water,  continually 
replenishing  the  water  until  all  the  earthy  particles  have 
been  removed.  5  kilos,  ol"  the  drained  potatoes  are 
weighed,  ami  the  tare  under  water  determined  by  a 
Keiniaim's  balance.  A  deduction  of  1  per  cent,  is  made 
from  the  starch  found,  as  a  correction  for  errors  of 
manipulation.— J.  L.  B. 

Liquorice    Extract  {Cakes,  Pa  ■      •.  The   Analysis 

mill  Composition  "('.      G.  Py.     J.  de  Phann.  el  de  Chim. 
1897,  [6], 280— 284, 

Moisture. — 10  grms.  of  the  sample  are  dried  for  7  hours 
at  100°  C. 

Ash. —  Total,  ami  that  solubh  in  water,  determined  in 
the  10  grins,  that  have  served  for  the  estimation  of  water. 

Alcoholic  Extract. — 2  grms.  are  dissolved  in  about 
80  8.C.  "I  warm  water,  and  to  the  solution,  when  cool, 
absolute  alcohol  is  added  until  the  mixture  contains  75  per 
cent  of  alcohol  by  volume.  After  12  hours  the  precipitate 
is  filtered  off  and  washed  with  alcohol  of  75  per  cent. 
The  filtrate  is  evaporated  in  a  tared  flask,  the  residue 
dried  at  LOO    C.  and  weighed. 

Glycyrrhizin  ( .1  mm<mium  Glycyrrhizatr). — The  alcoholic 
extract  (from  previous  determination)  is  di.-solved  in  warm 
water  and  precipitated  by  dilute  sulphuric  acid  (  1  in 
The  precipitate  i-  washed  with  acidulated  water,  redis- 
solved  in  strong  ammonia,  and  the  solution  evaporated  in 
a  tared  dish,  dried  at  100°  C.,  and  the  residue  (ammonium 
ylyryrrhizatr)  weighed. 

Organu  Matters  Insoluble  in  Alcohol  are  found  by 
deducting  the  sum  of  the  moisture,  ash,  and  alcoholic  extract 
percentages  from  100. 

The  above  determination-,  as  a  rule,  suffice  to  indicate 
the  quality  of  commercial  liquorice  extracts.  A  more 
complete  examination  would  iuclnde  the  determination  of 
total  nitrogen  by  Kjeldahl's  process  (the  X  derived 
from  glycyrrhizin  is  found  by  multiplying  the  latter  by 
0  0593),  and  of  reducing  sugars.  For  the  latter  purpose 
the  acid  filtrate  from  the  glycyrrhizin  precipitate  may  be 
employed.  Gelatin,  being  often  added,  either  fraudulently, 
or  to  impart  suppleness,  to  liquorice  sticks,  \c  ,  should 
always  he  looked  for.  To  this  end  the  portion  of  sample 
insoluble  in  7,'>  per  cent,  alcohol  may  be  dissolved  in  water 
and  tested  with  tannin,  phosphomolybdic  acid,  picric  acid. 
Pure  liquorice  gives  negati.'e  results  with  these 
reagents.  The  above  liquid  likewise  serves  for  the  detec- 
tion of  gum,  the  presence  of  which  is  indicated  (1)  by 
a  white  precipitate  obtained  on  addition  of  three  drops  of 
copper  sulphate  (1  in  10)  and  10  c.c.  of  potash  solution 
(45  B.)  to  a  little  of  the  liquid,  or  (2)  by  the  usual  ferric 
chloride  and  chalk  test.     If  desited,  gelatin  may  be  detected 


in  the  original  sample  by  dissolving  5  grms.  in  water 
saturating  the  solution  with  ammonium  sulphate,  The 
precipitate  of  gelatin  and  glycyrrhizin  is  washed  with 
ammonium  sulphate  solution;  subsequently  with  75  per 
cent,  alcohol,  which  dissolves  out  the  glycyrrhizin.  The 
residue  is  [dissolved  in  water  and  examined  for  gelatin. 
Admixtures  of  starch  -■  n<l  lamp-black  (frequentlj  contained 
in  liquorice]  pastilles)   may  be  detected   by  microscopical 

,  viiuinathili. 

The  analyses  of  a  number  of  extracts  are  given  in  a  table. 
The  author  concludes  that  commercial  liquorice  extracts, 
whether  c  intaining  gelatin  or  not,  differ  in  a  decided 
manner  only  in  respect  to  the  percentage  of  glycyrrhizin, 
and  that  the  other  constituents  are  subject  to  irregular 
variations.  Samples  containing  less  than  10  per  cent,  of 
glycyrrhizin,  the  author  considers  to  have  been  produced. 
probably,  from  spent  liquorice  root. — H.  T.  P. 

/'  ttassium  Bitartrate,  Estimation  of  the,  contained  in  Wint 
II.  Gautier.     Comptes  Rend.  1897,124,  [6],  298—300. 

100  i   c.  of  the  wine   is   concentrated  by   evaporation  in  a 
conical  flask  to  about  15  c.c,  and  then  set  aside  in  a  cool 

pi subject   to  as   small   fluctuations  of  temperature  as 

possible,  and  alongside  of  it  is  placed  i  econd  flask,  con- 
taining a  saturated  aqueous  solution  of  potassium  bitartrate. 
At  the  end  of  2 — 3  days,  the  excess  of  tartar  will  have 
separated  from  the  wine.  (If  crystallisation  does  not  com- 
mence after  about  12  hours,  a  minute  crystal  of  tartar  may 
be  dropped  into  the  liquid,  and  will  induce  the  desired 
separation.)  The  mother-liquor  is  then  decanted  through 
a  small  filter,  and  its  volume  accurately  ascertained.  Sub- 
sequently, the  crystals  are  washed  with  the  aqneous  tartar 
solution  referred  to  above,  the  filter  is  returned  to  the  flask, 
a  volume  of  tartar  solution,  equal  to  that  of  the  wine  after 
concentration,  added  (to  correct  for  the  tartar  retained  by 
the  mother-liquor),  and  then  water,  to  dilute  the  whole  to 
about  100  c.c.  Finally,  the  liquid  is  heated,  to  facilitate 
solution  of  the  crystals,  and  titrated  with  standard  potas- 
sium hydrate  and  phenolphthalein  in  the  usual  way.  The 
end-reaction,  although  somewhat  obscured  by  the  presence 
of  colouring  matters,  is  still  sufficiently  sharp.  From  the 
result  obtained,  00015  grm.  must  be  subtracted  for  each 
1  c.c.  of  mother-liquor  (ride  supra),  to  allow  for  the  slightly 
greater  solubility  of  tartar  in  water  as  compared  with  wine 
extract.  According  to  the  author,  this  correction  is  practi- 
cally constant  for  wines  of  different  origin. — H.  T.  P. 

7V«,  Analysis  of.     Aglot.      Kev.  Chim.  Indu>tr.  8, 1  7 — 20. 

For  the  estimation  of  tannin,  the  author  boils  1  grin,  of 
powdered  tea  for  2u  minutes  with  50  c.c.  of  water,  and 
repeats  the  operation  several  times  with  fresh  water,  finallv 
making  the  volume  up  to  100  c.c,  and  determining  the 
amount  of  tannin  by  the  |  Aglot)  optical  method,  disregard- 
ing the  turbidity  due  to  albumin  taunate. 

From  the  examination  of  a  number  of  teas,  it  appears 
that  there  is  no  definite  relation  between  percentage  of 
tannin  and  commercial  value,  the  highest  priced  tea  (Long- 
soo)  containing  9-90,  and  the  next  highest  (Loong-Tsing) 
17  0  per  cent.,  whereas  another  tea  which  contained  the 
lowest  of  all  (8-M  per  cent.)  was  worth  only  one-tenth  as 
much  as  the  first  named.  The  theine,  determined  bv  the 
Domergue  method — treatment  with  mercuric  acetate  and 
extraction  by  a  mixture  of  equal  parts  of  benzene  and 
chloroform — ranged  from  2  20  to  3-B5  per  cent. 

In  considering  the  question  of  detection  of  the  adulteration 
of  tea,  it  should  be  borne  in  mind  that  tbe  most  common 
practice  consists  in  adding  spent  tea,  and  furthermore,  that 
this  spent  tea  still  contains  about  one-half  of  its  original 
tannin  and  theine.  Now,  since  the  percentage  of  tannin  in 
sound  tea  ranges  from  9  to  18  per  cent.,  and  the  theine 
from  2  to  4  per  cent.,  it  is  easy  to  make  up  an  adulterated 
tea  containing  more  than  the  minimum  usuallv  prescribed 
for  either  one  of  these  bodies,  but  more  difficult  to  prepare 
one  having  more  than  the  minimum  of  both.  It  is  there- 
fore advisable  to  insert  in  hospital  and  similar  contracts,  a 
stipulation  for  a  certain  minimum  percentage  of  tannin 
also,  instead  of  theine  alone,  as  at  present.     By  this  means. 
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assisted  by  the  physical  tests  of  flavour  and  odour,  and  by 
a  knowledge  of  the  original  value  of  the  reputed  brand  in 
the  country  of  production,  the  difficulty  of  restricting  such 
methods  of  adulteration  would  be  lessened. — C.  S. 


Fat  in  Milk,  Estimation  of.     H.  Fresenius.     Zeits.  Anal. 
Chem.  36,  [1],  31—32. 

The  results  obtained  by  the  Babeock,  Gerber,  and  gravi- 
metric processes  are  compared.  The  gravimetric  process 
used,  consisted  in  evaporating  the  milk  with  quartz  sand, 
and  extracting  the  dry  residue  with  ether  in  an  extraction 
apparatus.  The  fat,  after  evaporation  of  the  ether,  was 
dried  1  hour  at  100'  and  weighed.  The  results  quoted 
show  that  only  insignificant  differences  arise  in  the  results 
obtained  by  the  processes  contrasted. — H.  B. 

Cheese.  Estimation  of  Nitrogen  in.     B.  A.  van  Ketel  and 
A.  C.  Antnsch.     Nederl.  Tijdschr.  Pharm.  1897,  82—96. 

The  authors,  having  analysed  a  number  of  cheeses,  come  to 
the  conclusion  that  only  about  80  per  cent,  of  the  nitrogen 
exists  in  the  form  of  albuminoids,  the  remainder  being  due 
to  ammonia  and  amido  bodies.  The  nitrogen  existing  a< 
ammonia  is  estimated  by  distilling  the  sample,  previously 
powdered  with  the  addition  of  sand,  with  water  holding 
barium  carbonate  in  suspension.  The  distillate  is  received 
into  a  measured  quantity  of  staudard  sulphuric  acid,  and, 
after  boiling,  the  excess  of  acid  is  neutralised  with  standard 
soda,  using  rosolic  acid  as  indicator.  The  nitrogen  exist- 
ing as  amido  compound,  is  estimated  by  macerating  the 
powdered  cheese  with  water  for  15  hours  at  the  ordinary 
temperature.  After  adding  a  little  dilute  sulphuric  acid 
(1 — 4),  the  albuminoids  and  peptones  arc  precipitated  by 
phospho-tungstic  acid.  The  precipitate  is  filtered  off,  and 
then  washed  with  water  containing  a  little  sulphuric  acid. 
The  filtrate  is  made  up  to  a  definite  bulk,  and  the  nitrogen 
is  estimated  in  an  aliquot  part  of  the  liquid  by  Kjeldahl's 
process,  allowance  being  of  course  made  for  the  nitrogen 
existing  as  ammonia.  The  peptones  and  albumoses  are 
estimated  jointly  by  boiling  the  powdered  cheese  (mixed 
with  sand,  as  before)  with  water,  and  filtering  off  from  the 
undissolved  casein  ami  albumin.  In  an  aliquot  part  of  the 
filtrate,  the  peptones  and  albumoses  are  precipitated  by 
ailding  dilute  sulphuric  acid  and  phospho-tungstic  acid. 
\ftcr  washing  with  acid  water,  the  precipitate  is  submitted 
to  Kjeldahl"s  process.  By  the  same  process,  the  total 
nitrogen  of  the  cheese  is  estimated,  and,  after  allowing  for 
the  nitrogen  existing  in  a  different  state,  the  balance  is 
calculated  as  usual  U>  ,  a~ein.  The  amount  of  indigestible 
casein  was  found  to  be  very  trifling. — h.  de  K. 

Alkaloids,  Determination  of.     ]■'..  II.  Fan  and  B.  Wright. 
Pharm.  J,  [4],  4,  2Q2. 

Tiif  present  official  process  of  the  British  Pharmacopoeia 
was  found,  with  slight  modifications,  to  be  well  suited  for 
the  determination  of  morphine  in  opium.  The  authors 
confirm  Dott's  statement  that  morphine  as  ordinarily  pre- 
cipitated, does  not  become  perfectly  anhydrous  at  100  ( 
but  loses  often  5  or  6  per  cent,  of  water,  on  further  drying  at 
110  (.'.  The  following  details  for  the  assay  of  tincture  of 
opium  were  given  : — 80  c.c.  of  tincture  is  evaporated  to  about 
20  c.c,  mixed  with  :)  grms.  of  freshly  slaked  lime,  and  diluted 
with  water  to  85  c.c,  stirring  at  intervals  for  30  minutes. 
50  c.c.  of  the  filtrate  an-  then  filtered  into  a  well-stoppered 
4-oz.  bottle,  and  2  grms.  of  ammonium  chloride,  ::n  c.c.  of 
ether,  and  5  c.c.  of  alcohol  added.  The  whole  is  then 
shaken  well  at  intervals  for  half  an  hour  and  set  aside  for 
12  hours.  The  ethereal  layer  is  removed  with  a  pipette, 
filtered  through  counterpoised  filters,  and  the  contents  of  the 
bottle  rotated  with  another  15  c.c.  of  ether,  which  is  also 
passed  through  the  filters.  These  arc  washeil  with  a  little 
ether,  and  the  crystalline  precipitate  is  collected  on  them, 
and  washed  with  morphinated  water  till  colourless.  It  is 
then  dried  at  a  gradually  increased  temperature,  and  finallv 
at  1 10'  for  one  hour.  It  is  then  weighed.  30  centigrms. 
of  the  crystals  are  now  dissolved  in  a  slight  excess  of 
T'5X .  1I«S04  solution,  and  then  titrated  back  with  AN .  NaHO, 


using  litmus  paper  as  indicator.  To  the  amount  of  pure 
anhydrous  morphine  in  the  total  amount  of  crystals,  indicated 
by  this  titration,  0' 05  grm.  is  added,  as  representing  the 
arerage  amount  of  loss  in  the  process.  This  method  gives 
results  closely  concordant  with  those  obtained  by  Dott's  and 
by  Teschemacher  and  Smith's  processes. 

The  authors  found  that  quinine  salts,  and  the  cinchona 
alkaloids  generally,  may  be  obtained  in  a  perfectly  anhydrous 
condition  in  a  water  oven,  provided  time  enough  for  complete 
drying  be  allowed.  They  recommend  flat-bottom  dishes  to 
be  used  for  drying  alkaloidal  residues,  and  quote  figures 
proving  that  desiccation  therein  takes  place  much  more 
rapidly  than  in  the  round-bottom  capsules  usually  em- 
ployed.—J.  O.  B. 

Kola,  The  Caffeine  Compound  in.     J.   W.  T.   Knox  and 
A.  B.  Prescott.     J.  Amer.  Chem.  Soc.  1897,  19,  63—90. 

Strong  evidence  is  given  that  kolauin,  the  so-called  gluco- 
side  of  kola,  is  in  reality  a  mixture  of  tauuates  of  caffeine 
and  theobromine,  and  that  the  glucose  obtained  on  hydro- 
lysis is  obtained  from  the  tannin.  Both  the  free  and  com- 
bined tannins  were  separated  by  a  method,  taken  in  part 
from  Allen,  and  were  found  to  possess  the  appearance  and 
properties  of  glucoside  tannins.  Artificial  preparations  of 
caffeine  kola-tannin  resembled  kolanin,  and  gave  similar 
reactions.     Further  work  on  its  composition  is  contemplated. 

When  fresh  kola  seed  is  cut  or  bruised,  a  chemical  change 
immediately  takes  place,  as  shown  by  the  rapid  change  of 
colour  of  the  cut  surface  from  pink  or  cream-colour  to  red- 
brown.  Various  solvents  were  tried  with  the  object  of 
removing  the  active  constituents  without  change,  but  with- 
out success.  The  coloration  having  been  attributed  to  a 
diastatic  ferment,  sterilisation  by  heat  was  tried.  A  tem- 
perature of  45  C.  is  sufficient,  when  alcohol  is  employed,  to 
coagulate  the  ferment — at  least,  to  prevent  the  coloration 
afterwards. 

For  the  assay  of  kola  the  process  used  was  that  given 
by  Gomberg  (this  Journal,  1896,  384),  based  on  the  very 
complete  precipitation  of  caffeine  as  periodide  by  Wagner's 
reagent  from  aqueous  solutions  acidulated  with  mineral 
acids,  preferably  hydrochloric,  but  avoiding  excess.  The 
precipitate  formed,  C'sIi10Nj( .);HI.I4,  is  constant  under 
varying  conditions  of  formation.  The  excess  of  iodine  is 
measured,  after  filtering  through  a  dry  asbestos  filter,  by 
taking  an  aliquot  part  of  the  filtrate  and  titrating  back  with 
decinormal  thiosulphate.  1  c.c.  of  Wagner's  solution  = 
0*00485  grm.  of  caffeine,  the  proportion  of  theobromine 
(I '48  percent,  of  the  total  alkaloids)  not  appreciably 
affecting  the  factor. 

For  the  estimation  of  theobromine  in  presence  of  caffeine, 
the  method  of  Knnze  (this  Journal,  1894,  178)  was  found 
very  satisfactory ;  the  alkaloid  beiug  precipitated  as  silver 
theobromine  from  an  ammoniacal  aqueous  solution  by  nitrate 
of  silver,  and  the  precipitate  converted  into  silver  chloride 
on  the  filter. 

The  free  alkaloid  is  extracted  by  chloroform,  the  com- 
bined by  90  per  cent,  alcohol.  Dried  kola  contains  half 
the  alkaloid  combined,  fresh  kola  60  per  cent.  Sterilising 
the  kola,  which  checks  the  formation  of  the  coloured  body 
called  kola-red,  does  not  at  the  same  time  check  the  libera- 
tion of  the  alkaloid. — L.  J.  de  W. 

Formaldehyde,  Methods  for  the  Estimation  of.     G.  liomijn. 
Zeits.  anal.  Chem.  36,  [1],  18—24. 

Ix  comparing  four  methods  for  estimating  formaldehyde,  the 
following  aqueous  solutions  were  used  : — (1.)  2'075grms.of 
pure  "  formaline."  (2.)  2 "075  grms. formaline  +  I'Sgrms. 
concentrated  acetaldehyde.  (3.)  2*075  grms.  formaline  ■+- 
0-353  grm.  pure  acetone.  (4.)  2-075  grms.  formaline  +  1 
grm.  benzaldehyde, —  these  quantities  being  made  up  to 
500  c.c.  in  each  case.     The  first  two  methods  are  new. 

(1.)  Iodometric  Method,  based  on  the  oxidation  of  form- 
aldehyde in  alkaline  solution.  10  c.c.  of  solution  "  1  " 
were  mixed  with  25  c.c.  of  tenth-normal  iodine  solution, 
and  sodium  hydrate  solution  dropped  in  till  the  liquid 
became  clear  yellow.  After  10  minutes  the  reaction  was 
complete ;  the  excess  of  iodine  was  liberated  with  HC1,  and 
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i  United  with  thiosulphate.  Two  atoms  of  I  are  equivalent 
in  on*  molecule  of  formaldehyde.  The  results  save  87*88 
and  87'  10  per  cent  of  formaldehyde  in  the  formaline.  With 
solution  "  •_',"  eoaifaining aeetaldehyde, some  iodoform  was 
produced,  and  irregular,  erroneous  results  were  obtained. 
With  solution  '  3  "  both  the  formaldehyde  and  the  acetone 
irere  lull \  oxidised,  the  latter  producing  iodoform  (as  i n 
Kramer's  process).  Solution  "  4,"  containing  benzaldehyde, 
rroneous  results,  the  benzaldehyde  being  considerably 
oxidised. 

i'j.)  Potassium  Cyanide  Method,  based  on  the  property 
ol  formaldehyde  of  combining  with  KC'N  when  solutions 
containing  them  arc  mixed.  The  addition-product  can 
reduce  alkaline  silver  nitrate  solution  in  the  cold,  bul  if  the 
solution  be  kept  acid  with  HN03,  then,  when  the  aldehyde 
is  in  excess,  no  precipitate  of  silver  cyanide  appears,  and 
when  the  K('X  is  in  excess,  one  molecule  of  formaldehyde 
combines  with  one  molecule  of  KCN,  the  excess  of  K<  N 
precipitating  AgCN  from  the  AgNOa  present.  The  same 
formaline  solutions  as  above  were  used  for  these  tests.  To 
lo  c.c  of  tenth-normal  silver  nitrate,  acidified  with  two 
drops  of  nitric  acid,  were  milled  10  c.c.  of  «  0*62  per  cent, 
KCN  solution,  the  whole  diluted  to  50  c.c,  filtered,  and 
an  aliquot  portion  titrated  by  Yolhard's  process.  0*39  c.c. 
being  consumed  by  the  whole  50  c.c,  When  solution  "  1 
(formaline  alone)  was  mixed  with  the  Kl'N  solution  before 
adding  to  tin-  silver  nitrate  solution,  good  result: — 37*39 
and  87*67  per  cent,  of  formaldehyde — Here  obtained.  I'sing 
solution  "  2,"  if  the  cyanide-aldehyde  solution,  immediately 
after  mixing,  was  added  to  the  silver  nitrate,  good  results 
w.ie  obtained  ;  but  it  the  cyanide  and  aldehyde  stood  some 
time  after  mixing,  the  results  were  much  too  hiu'h.  Solutions 
and  "  4  "  gave  correct  results,  even  after  the  cyanide 
aldehyde  mixture  stood  for  half  an  hour. 

)  Hyaroxylamine    Mtthntl  (Urochet    and   Cambier's, 
Comptes  Kend.  120,  449). —  This  process  gave  good  results 

with  pure  formaline,  but  the  aeetaldehyde,  acetone,  and 
benzaldehyde  all  vitiated  the  results. 

(■  Method  (Ber.  16,  1385).— The  author  does 

ommend  this  process. 

In  general,  pure  formaldehyde  solutions  are  best  analysed 
by  the  iodometric  process,  and  where  other  aldehydes  mav 
be  suspected,  the  KCN  process  should  be  used. — H.  B. 

Estimation  of.     L.  1'.  Kehler.     Amer.  .1.  Pharm. 

69,  65;  ami  Pharm.  J.  lS'-'T.  58,  161. 

l'i  mi.    i'o    c.c.    of    Squibb's   alkaline    potassium    iodide 

solution  (this  Journal,  1897,  168)  in  a  flask,  add  10  c.c.  of 
1  to  2  per  cent,  aqueous  solution  of  noetone,  and  excess  of 
sodium  hypochlorite  solution  (  about  four-fifths  normal),  then 
close  the  fla-k  and  -hake.  Next  acidify  with  hydrochloric 
acid,  add  excess  of  decinormal  sodium  thiosulphate  solution, 
and.  after  allowing  to  stand  for  a  few  minutes,  add  starch 
indicator,  and  re-titrate  the  excess  of  -odium  thiosulphate. 
The  relation  of  the  sodium  hypochlorite  solution  to  the 
sodium  thiosulphate  solution  being  known,  the  amount  of  i 
iodine  set  free  by  the  hypochlorite  used,  can  readily  be 
calculated,  and  this  multiplied  by  0*07612 gives  the  amount 
of  acetone.  The  method  i-  said  to  yield  catisfaetory  results 
for  ordinary  work.  —  A.  S 

Guaiaeol,  Determination  of,  by  DemeUiylation.    M.  Adrian.   | 
Nouveaux  Rem.  13,  97. 

Tiik  process  i-  a  modification  of  that  of  Behal  and  Choay, 
compared  with  which  the  author  claims  that  it  gives  more 
accurate  results.  100  grnis.  of  either  commercial  guaiaeol 
or  of  creosote  are  placed  in  a  flask  of  2.'>0  c.c.  capacity. 
connected  on  the  one  hand  with  another  flask  which  serves 
as  a  generator  of  gaseous  HBr,  and  on  the  other  with  a 
reflux  condenser.  The  exit  tube  from  the  condenser  leads 
the  gas  through  two  wash-bottles  containing  water  ;  HBr  is 
generated  by  the  action  of  water  upon  PBr3.  The  delivery 
tube  between  the  generator  and  the  guaiaeol  is  furnished 
with  a  large  bulb  to  prevent  aspiration  of  the  liquid  when 
cooling.  The  gas  is  allowed  to  pass  slowly  through  the 
guaiaeol,  which   is  gently    warmed  after  the  process   has   | 


been  in  operation  for  half  an  hour,  and  i-  continued  for 
'.mi  minutes.  Tin-  liquid  i-  then  cooled,  transferred  to  a  Largi 
Bask, diluted  with  5  or  6  rols.  of  water,  and  all  volatile  bodies 
removed  by  steam  distillation.  Winn  no  mora  oily  liquid 
comes  over,  the  distillation  i-  stopped,  the  pyrocatechol  in 
the  residual  liquor  is  extracted,  together  with  homopyro- 
cateohol,  by  washing  out  with  ether,  tie-  ether  is  cautiously 
distilled  off,  and  the  residue  dried.  This  i-  then  n 
wi'h  benzene,  which  extracts  the  whole  of  tin-  pyrocatechol, 

leaving   the  li pyroeaie.  hoi    insoluble.       From    thi-    last 

solvent  pyrocatechol  i-  crystallised  out  and  weighed.    { 
must  he  taken  at  the  end   of  the    process  to  avoid  the  least 
trace  of  moisture  either  in  the  residue   or   in   the  solvent,  or 
crystallisation  will  not  take  place.— .1.  < ».  I!. 

Iodoform  Gauze,  Examination  of.    G.  Schacberl.    Apoth. 
Zeifc  I«'a7. 18,  95. 

i  ttOM  1  to  1 ',  u'lnis.  of  tin-  gauze  are  heated  underpressure 
in  a  strong  flask  on  the  water-bath  for  half  an  hour  with 
■  in  grills,  of  a  solution  of  -odium  ethylate,  containing  about 
1'  per  eent.  of  sodium.  After  cooling,  the  solution  i- 
decanted,  the  residue  thoroughly  washed  with  water,  and 
the  alcohol  driven  oti  from  the  united  liquids  by  evapora- 
tion. The  liquid,  after  cooling,  is  then  acidulated  with 
dilute  nitric  acid.  3n  c.c  of  -j'-  N  solution  of  silver  nitrate 
added,  and  the  whole  made  np  to  exactly  200  c.c.  with  dis- 
tilled water.  lODo .c.  are  then  filtered  off, and  in  this  liquid  the 
uncombined  silver  is  determined  by  means  ofyla  N  solution 
of  ammonium  sulphocyanide  with  the  customary  iron  alum 
indicator.  Each  e.e.  of  T's  N  silver  solution  =  0*ti! 
grm.  of  iodoform.  It  is  found  that  many  commercial 
specimens  of  iodoform  gauze  fall  far  below  their  reputed 
strength,  1-1*9  and  6*4  per  cent,  of  the  antiseptic  being 
found  in  samples  which  were  said  to  contain  JO  and  30  per 
cent,  respectively.— J.  ( '.  1!. 


XXIV.-SCIENTIE'IC  &  TECHNICAL  NOTE?. 

Gallium,   Occurren  >   of,   in    the   Clay   Ironstone    of    the 

and  District  of  Yorkshire.  \V.  X.  Hartley  and 
H.  Ramage.  Proc.  Hoy.  Soe.  181*7,  60,  393. 
The  author-  found  that  the  blast-furnace  metal  obtained 
from  the  Yorkshire  ironstone,  smelted  at  Middlesbrnugh-on- 
Tees,  contained  0*00304  per  cent,  of  gallium.  It  was  found 
that  the  gallium  is  contained  in  the  ore  and  is  concentrated 
in  the  metal.  The  gallium  was  estimated  by  a  method  of 
fractional  precipitations  and  spectrograpbic  analysis  of  the 
precipitates,  supplemented  by  gravimetric  determinations 
of  the  purified  gallium  sesquioxide. — A.  S. 

i  Halline  Alumina,  Synthesis  by  the  Action  of  Chlorine 
on  on  Alkaline  Aluminate.  H.  Lover.  Bull.  Soc.  Chim. 
1S97,  17,  [6],  345. 

Dkbbat  has  prepared  corundum  by  the  action  of  hydro- 
chloric acid  on  sodium  aluminate  at  a  red  heat.  The  author 
finds  that  a  similar  result  is  obtained  by  the  use  of  chlorine, 
a  slow  current  of  which  gas  was  passed  for  4 — j  hours 
through  a  porcelain  tube  containing  the  aluminate  mixed 
with  2  per  cent,  of  potassium  chromate.  Uxygeu  is 
evolved,  the  reaction  appearing  to  be — 

AljOj.Na.0  +  CIo  =  Al3Oa  +  SXaCl  t  O. 

The  tube  contains  a  rose-red  crystalline  mass,  which, 
under  the  microscope,  is  seen  to  consist  of  small  hexagonal 
tables,  these  are  occasionally  green  and  more  rarely  blue. 
The  crystals  are  insoluble  in  hydrochloric  and  nitric  acids 
and  have  a  greater  density  than  methylene  iodide. 

—A.  C.  YV\ 

Zircons  in  Tasmania,  Discovery  of.     U.S.  Cons.  Reps., 
March  1897,  364. 

The  United  States  Consul-General  at  Melbourne  reports 
that  among  the  many  valuable  discoveries  of  late  in  the 
colony  of  Tasmania,  one  which  has  created  much  interest 
in  mining  circles  has  recently  been  partially  developed.  It 
consists  of  a  deposit  of  zircons,  allied  with  other  gems  and 
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rare  earth?.  The  gem?  found  in  this  deposit  are  chiefly  zir- 
fons.  sapphires,  and  cinnamon  rubies,  rhe  first-named  are 
cound  in  large  quantities  and  in  every  variety  of  colour. 
Many  of  them  have  been  cut  and  polished,  with  very  grati- 
fying results,  being  hard  and  of  good  lustre.  The  specific 
gravity  of  the  zircon  is  -1  ■  7 ,  thus  being  heavier  than  the 
diamond,  which  i-  3-75;  its  hardness,  compared  with  the 
diamond,  i-  7,  the  latter  being  10.  It  is  of  high  commer- 
cial value  for  use  in  the  manufacture  of  mantles  for 
incandescent  lights.  The  composition  of  the  pure  zircon 
is  64  per  cent,  ot  zirconia  and  36  per  cent,  of  silica.  Anah  ses 
by  Dr.  W.  H.  Gaze,  of  Melbourne,  of  two  samples  of  zir- 
cons from  the  above-mentioned  deposit  give  63  per  cent. 
and  64  per  cent,  of  zirconia,  thereby  testifying  as  to  the 
puritv  of  the  gem.  The  rarer  earths.  viz.,  lanthanum, 
thorium,  didymium,  niobium,  erbium,  yttrium,  cerium,  and 
chromium,  are  all  more  or  less  present. 

The  property  which  contains  this  deposit  has  been  pur- 
chased by  a  Melbourne  syndicate.  It  comprises  an  area  of 
105  acres,  situated  on  the  north-west  coast  of  Tasmania, 
about  midway  between  Emu  Kay  and  Circular  Head,  aud  is 
easily  accessible  by  road  from  either  port.  The  property  is 
heavily  timbered,  among  which  are  trees  of  unusual  height 
and  girth.  There  is  also  permanent  water  on  the  ground. 
A  large  amount  of  work  has  been  done  in  cutting  races 
and  forming  dams  for  sluicing  purposes,  much  labour 
being  expended  in  removing  the  heavy  timber  from  the 
creeks. 

Associated  with  the  zircon  samples  is  a  very  rare  mineral 
known  as  pyrochlore,  of  which  there  are  several  distinct 
varieties.  They  are,  however,  all  composed  of  two  rare 
metals — niobium  and  uranium — with  some  of  the  cerium 
metals.  It  may  he  described  as  niobate  of  uranium,  with 
cerium,  thorium,  yttrium,  didymium,  and  titanium.  The 
percentage  of  each  metal  varies,  and  often  some  of  them 
are  absent.  Thorium  and  yttrium  are  often  present  to  the 
extent  of  10  per  cent.  each.  At  present  Dr.  Gaze  has  only 
determined  niobium,  uranium,  and  titanium,  and  the  residue 
contains  the  other  rare  earths.  Uranium  is  contained  in  very 
considerable  quantities. 

Dr.  Gaze  reports  as  follows  :  — 

"  In  the  first  place,  the  mineral  varies  much  in  com- 
pi  -iti.-n.  It  is,  therefore,  impossible  to  get  two  results 
alike,  especially  when  one  has  to  pick  out  hundreds  of  little 
grains  to  obtain  enough  to  operate  on,  aud  there  is  no 
certainty  that  all  the  grains  are  identical.  The  mineral 
is  of  very  complex  nature,  as  the  analysis  below-  demon- 
strates. In  some  instances,  chromium  has  to  a  great  extent 
replaced  uranium;  in  others,  laothatnrm  and  didymium 
replace  thorium  and  yttrium.  With  more  compact  and 
larger  specimens  better  jesult-  should  be  obtained.  In 
some  instances  only  traces  of  the  rare  earths  were  | 
obtained. 

"  Assay  of  Sbekleton  minerals,  nitrate  of  uranium  and 
chromium,  a  variety  of  pyrochlore: — Uranium,  5  to  0-5 
per  cent.:  chromium,  10"5  to  12*5  per  cent.;  titanium. 
12  to  13  per  cent.:  niobium.  I-")  to  2'5  per  cent.;  iron, 
25  ■">  to  27  7  per  cent.;  magnesium,  2' 2  to  0'5  percent.; 
alumina,  7'. '5  to  6-2  percent.:  lime,  2'  6  to  1  •.1  per  cent.  ; 
silica,  15  to  12  per  cent.;  didymium,  7'i  to  05  per 
cent.;  lanthanum,  62  to  22  per  cent.;  thorium,  1  pet 
cent,  to  trace-  ;  yttrium,  loper  cent,  to  tra 

Clevite.     Chem.  and  Druggist,  April  17,  1S97,  623. 

From  a  mine  recently  discovered  in  Iiyfylkc.  Norway. 
various  minerals  containing  rare  earth-  have  been  obtained. 
-  amoogsl  them,  and  it  is  now  offered  at  2/.  per 
kilo.,  or,  say,  1  ■  id.  an  ounce.  It  yields  1-5  to  2  c.c.  of 
helium  per  gramme  :  therefore,  an  ounce  boltleful  of  helium 
r:h  at  least  Sd,  and  this  does  not  include  the  cost  of 
isolating  it. 

jat  Group,  A  Neio  Synthe&isin  the.     II.  J.  II.  Fenton. 
l'roc.  Chem.  Soc.  1897,  [176],  63. 

In  pie. ions  communications,  it  ha-  been  shown  that  the 
acid  (dihydroxymaleic   acid)  obtained   by  oxidation  of  tar- 


taric acid  in  presence  of  iron,  decomposes,  on  heating  with 
water,  almost  quantitatively  into  glycollic  aldehyde  and 
carbon  dioxide.  Also,  that  this  aldehyde,  when  heated  in 
a  vacuum,  undergoes  condensation,  yielding  a  sweet-tasting, 
solid  gum  which  has  the  formula  C,H1;,06. 

The  present  paper  describes  an  investigation  which 
has  been  made  upon  the  properties  of  this  condensation 
product. 

It  is  easily  soluble  in  water,  and  its  solution  quickly  re- 
duces l'ehling's  solution  and  ammoniacal  silver  nitrate.  It 
gives  various  colour  reactions  characteristic  of  '*  sugars," 
and,  after  purification  with  alcohol,  yields,  with  phenyl- 
hydrazine,  a  normal  hexosazone,  C^H^N^O^,  melting  at 
168° — 170°.  Heated  with  water  to  14(1°,  it  yields  furfural. 
It  is  optically  inactive,  and  appears  to  be  incapable  of 
fermentation  by  yeast. 

The  purified  "  sugar."  when  further  heated  in  a  vacuum 
to  100° — 106:,  loses  water  and  becomes  hard  and  brittle. 
After  2—4  hours'  heating  it  has  the  composition  C,.,H.,.,Ou 
and  after  24  hours'  heating  the  composition  nearly  approxi- 
mates to  CsH10Os. 

The  conditions  under  which  tartaric  acid  may  be  converted 
into  dihydroxymaleic  acid  by  atmospheric  oxygen  exhibit 
close  analogies  with  -onie  of  the  essential  conditions  of 
vegetable  growth  ;  and  it  is  suggested  that  the  direct  pro- 
duction of  a  "  sugar  "  in  the  manner  above  indicated  may 
possibly  help  to  throw  light  upon  the  natural  formation  of 
carbohydrates. 

PATENT. 

Typi .  and  of  Typographic  Plates  and  Matrices,  A  /Veio 
Paste  [Lithographic]  adaptable  for  the  Manufacture  of; 
designed  as  a  Substitute  for  Lithographic  Stones  ,-  and 
Processfor  the  Preparation  and  L'se  of  this  New  Paste. 
Communicated  bv  C.  Delaze,  Paris.  Eng.  Pat.  28,460, 
Dec.  12,  1896. 

Thi:  basis  of  this  paste  i>  a  limestone  found  in  France  near 
Yigan,  in  Hungary  near  Fiinfkirehen,  and  in  Bavaria  near 
Munich.  This  is  mixed  with  oleic  acid,  vaseline,  or  paraffin 
oil  and  with  hydrochloric  acid.  For  the  preparation  of 
typographic  plates  or  matrices,  silicate  of  potash  is  added. 
If  required  for  lithographic  purposes,  carbonate  of  soda  is 
also  added.  The  composition,  in  the  form  of  a  paste,  is  then 
blown  or  cast  through  a  pulveriser  on  to  the  surface 
destined  to  receive  an  impression. — V.  C. 


&m  £oohs. 


Engineering  Chemistry,  A  Manual  of  Quantitative 
Chemical  Analysis  for  the  use  of  Students,  Chemists,  and 
Engineers.  Thomas  B.  Stillman.  M.Sc,  PhD  Pro- 
fessor of  Analytical  Chemistry  in  the  Stevens  Institute  of 
Technology.  Chemical  Publishing  Co.,  Easton,  Pa.,  U.S. 
America.     1897.     Price,  4 '50  dols. 

8vo  volume  containing  preface,  table  of  contents,  and 
subject-matter.  50S  pages,  followed  by  an  alphabetical 
index.  The  latter  18  pages  of  the  work  are  devoted  to 
tables.  The  text  is  illustrated  with  154  engravings. 
The  plan  and  scope  of  the  work  are  given  in  the  following 
summary  of  the  contents  : — Determination  of  Iron  in  Iron 
Wire ;  of  Alumina  in  Potash  Alum  ;  of  Copper  in  Copper 
Sulphate,  &c,  &c.  Analysis  of  Limestone.  Coal  and  Coke 
Analysis.  Scheme  for  Analysis  of  Hematite,  Limonite,  and 
Spathic  Iron  Ores.  For  Analysis  of  Blast-Furnace  Slag. 
Analysis  of  Water  fer  Scale-forming  Ingredients.  Sanitary 
Analysis  of  Water.  Composition  of  Boiler  Scale.  Water 
for  Locomotive  Use.  Feed-Water  Heaters,  &c.  Deter- 
mination of  Heating  Power  of  Coal  and  Coke.  Calorimetry. 
Determination  of  Sulphur  in  Steel  and  Cast  Iron  :  of  Silicon 
in  Iron  aud  Steel,;  Aluminium  iu  Iron  and  Steel,  &c.,  &c. 
Determination  of  Sulphuric  Acid  and  S03  iu  fuming  Xord- 
hausen  Acid  ;  of  Zinc  in  Zinc  Ores,  &c.  Sodium  Cyanide 
as  a  Component  of  Potassium  Cyanide.  The  Chemical  and 
Phy-ical  Examination  of  Portland  Cement.     Determination 
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'.  ,-k.l  in  Nicl     -  of  Chimney  Oases  for 

O, COfcCOand  N     ol  Floe  Gases  with  the  Orsat-Mnencke 
Apparatus:  of  Coal  Gas,   Water  Gas.   Producer  Gas,  &c. 
•!»■    lbmpel    Apparatus,    tec.     Manufs  rVater 

aid  Calculation  of  Heating  Power  of  Various  Illuminat- 
ing G;i~<-      Practical  Photometry*   Calorimetry,   Analysis 

Caolin,  Fire  Sand,  Building  Si -..v.     Physical 

la  of  Building  Stones       \   oys        hemical  and  Physical 
mination  of  Paper,   : —  •;»  [  •  Analysis.    Technical  Examina- 
tion  nf  Petroleum    ami  Lubricatiug  Oils.     <  »il>    used    far 
[Uuminatic         \      ysts  of   Lubricating  <>  nder 

Deposits.     Paint    Analysis.      Pyrometry.     The    Electrical 
Units.     Energy  Equivalents. 


PBINi  ll-l  K    LND     PRACTICE    OS    AGRICUTTCBAJ     .Vv.n-I- 

A  Manual  for  the  Examination  of  Soil-.  Fertilisers,  ami 
iltoraJ  Products;  tor  tin-  us.-  of  Analysts, 
Teachers,  and  Student-  of  Agricultural  Chemistry. 
Vol.  III.  Agricultural  Pkodocts.  By  Harvbi 
Wimy,  Chemist  of  the  United  States  Department  of 
Agriculture.  Chemical  Publishing  Co.,  Easton,  l'a. 
17.     Price  3-75  dols. 

Volume  1.  of  this  »ork  has  received  notice  (this  Journal, 
1S95.  401  V  Vol.  111.  contains  644  pages  of  subject-matter, 
illustrated  with  1_'4  engravings,  and  followed  by  an  alpha- 
betical index.  The  subjects  treated  of  are  classified  as 
follows  : — Part  I  Sampling,  Drying,  Incineration,  and 
Extractions.  II.  Sugars  and  Starches.  III.  Separation 
and  Determination  of  i  Irates  in   t  ride  and  Manu- 

red  Agricultural    Products.       [V.   Fats    and   Oils.      V. 
aiion  and  Estimation  of  H  taining  Nitro' 

VI.     Dairy    Product-.       VII.     M  us    Agricultural 

Products. 

The  Printing  of  Tkxtilb  Fabrics.     A  Practical  .Manual 

on  the  Printing  of  Cotton,  Woollen.  Silk,  and   Half-Silk 

Fabric-.     By   C.    F.    Sbyxoiir  Rothwbll,  Lecturer  ou 

co  and   Delaine  Printing  at  the  Municipal  Technical 

tool,  Manchester.     (  has.  Griffin  and  Co.,  Ltd., Exeter 

Street,  Strand.      1897.     Price  21*. 

Tins  work,  it  is  stated,  is  intended  to  form  a  companion 
volume  to  Knecht  liawson.  and  Loewenthal's  Manual  of 
Dyeing  (this  Journal,  997,478).  The  volume  is  of  similar 
size  and  appearance  to  the  volume  of  the  last-named 
work,  and  contaius  302  pasxes  of  subject-matter  and  an 
alphabetical  index,  followed  by  20  pages  filled  with  printed 
and  dyed  pattern-.  The  text  i-  illustrated  with  SO  ■ 
engraviugs,  and  is  sub-divided  into  chapters  treating  of  the 
following  branches  of  the  subject:  —  INTRODUCTION. 
Methods  of  Textile  Printing.  Style-  I.  Machinery  ..- 
in  Textile  Printing.  II.  Thickeners  and  Mordants.  III. 
Printing  of  Cotton  Goods,  a.  Bleaching  of  Cotton  Piece 
Goods  for  Printing.  6.  The  Steam  Style,  c.  Colours  pro- 
duced directly  on  the  fibre,  d.  Dyed  Style-.  , .  Padding 
■  •■  and  Dischargi  Styles.  g.  Printing  ol 
Compound  Colourings.  IV.  I'rinting  of  Woollen  Goods. 
V.  Printing  of  Silk  Goods.  VI.  Practical  Recipes  for 
IVintiDg.     Appendix  of  Useful  Tables. 


Note-  on  Assaying.  By  P.  r.E  Pkyster  Rickets, 
E.M.,  Ph.D.,  Professor  of  Analytical  Chemistry  and 
Assaying,  School  of  Mines,  Columbia  University,  and 
Ed.  H.  Miller.  AM..  Ph.D.  John  Wiley  and  - 
New  Yrk.  Is. A.  Chapman  and  Hall,  Ltd.,  London. 
1897.     Price  12s.  6<f. 

volume  containing  preface,  introduction,  text  filling 
|  ages,  and  alphabetical  index.  The  wood-cut  illustra- 
tions are  39  in  number,  and  at  the  close  of  the  volume  are 
given  a  collection  of  examples  and  problems,  a  list  of 
rle  woiks  of  reference,  &c  on  assaying,  and  a  list  of 
articles  for  a  laboratory  outfit  for  ordinary  fire  assays,  with 
the  costs  of  these.  The  work  is  sub-divided  as  follow-  — 
Part  I.  Apparatus.  Reagents  and  Chemicals.  Operations. 
II.  Dry  or  Fire  Assays.  III.  Wet  As-a\-  or  Analyses. 
IV.  Laboratory  Tests  for  Ores.  Assay.  Blowpipe,  and 
Qualitative  Schemes.  V.  Tables,  Examples,  and  References. 


I  in    1.1  i  mi  '  i  -  I  .1    in  Mi-i  n  .  TBI  LTBdEX] 

mi'mwi\.      Bj    Dr.    Kobbbi   I.i  iivi  .   Lecturer  in  the 
Impel         -  "i     Posts    and     Telegraphs,    Berlin. 

Translated  from  tin-  2nd  revised  and  enlarged  Editi 
M    M    Pattibon   \Iiii;.  MA.   Fellow  ami   Lecturer  oi 
.    Gonville  and  Cains  College,  Cambridge.     II.  Grevel  and 
Co.,  33.    King   Stn  •    Garden,    London,    vV.I 

t;</. 

"  Ai.tiioi  ..ii    the   main   purpose  of   this  book,"  as  stated  in 
the  preface,  "  is  to  set  forth  the  scientific  aspei  It  of  Klectro- 
t  In  mistry,  the  practical  sides  of  the  subject  have  not  beeu 
left  unnoticed."     The  work   contains  218  pages  of  subject- 
matter,  with  .14  wood-cuts,  and  an  alphabetical   index. 
matter  is  classified  as   f..llo«-: — Pun  I.  Recent Thei 
of   Electrolysis.      (i.)    Phenomena   of  Electrolysis,      (ii.) 
Kara. lav's     Law.        (in.)     Hittorf's      Transport      Nnml 
(iv.)    Law    of    Kohlrauscb.      (v.)    Dissociation   Theory  of 
Arrhenius.     Pari    II.  Tbe.  Theory  of  Solutions  of  Van'    I. 
Hod',     (i.i  Osmotic  P  Hi   I'll.-  Vapour  pressures 

Solutions,     (iii.)  Boiling    Points  and  Freezing-Points  of 
Solution-,     (iv. )  Aqueous  Solutions  of  Electrolytes.     Part 
III.  The  Osmotic  Theory  of  the  Current  of  Galvanic  Ceils. 
Liquid  Cell-  incentration  Cell-,     (iii.)  Daniell 

Cells.  (iv.>  Reduction  <  .  !i-  and  Oxidation  Cells,  (v.) 
Solution-pressures  of  the  Metals,  i-.i.i  Intensity  of  Fixa- 
tion and  Polarisation.  (vii.)  Irreversible  Cells,  (viii.) 
\       mutators,     (ix.)  The  Energetics  of  Gal vanic  Elements 

Entwickblung,  Bab    vxd    Betrieb  der  Elektris.hin 

OfBN     ZUB     GBWINXUNG     VON     Metai.LEN.     (  ARHII.KX, 
rxn    lndbren  Mi:  rw  r  i  iii.i-.  ii  -wit.  BTTGfcN  Produkten. 
Von   Dr.    W.    Borchkrs.     Wilhelm  Knapp,    Halle  a  - 
Germany.      H.   Grevel  and  Co.,  33,   King  Street,  Covent 
Garden,  London.  W.C.     1S97.     Price  M."  2.- 

Pamphlet  containing  64  pages  of  subject-matter,  illustrated 
with  42  illustrative  engravings,  and  followed  by  an  alpha- 
betical index  of  names  of  authors,  discoverers,  or  inventor- 
The  contents  of  the  little  work  are  classified  as  follows  :  — 
Die  Frhitzi  ngsarten.  I.  Widerstandserhitzung.  II. 
Licbtbogtnerhitzung. 

Lb    Foub    £lkctbiq.ub.     Par   M.   Hbnbi  Moissan.     G. 
nheil,  2,  Rue  Casimir-Delavigne,  Paris.     1897.     Price 
Fr.  15.     H.  Grevel    and   Co.,    33,    King    Street.    Covent 
Garden,  London,  W.C. 

Large  Svo  volume  containing  preface,  373  pages  of 
subject-matter  illustrated  with  41  engravings,  3  pages  of  a 
classified  Bibliographic  index,  and  a  table  of  contents.  The 
matter  is  arranged  as  follows : — I.  Description  of  various 
models  of  Electric  Furnace.  II.  Researches  on  the  different 
Varieties  of  Carbon.  III.  Preparation  in  the  Electric 
Furnace  of  some  Simple  Substances.  IV.  Study  of  tar- 
bides,  Silicides,  and  Borides.  A  valuable  feature  of  the 
work  is  the  brief  chapter  devoted  to  "  Conclusions " 
following  each  section  of  the  subject. 


Crane  import* 


TARIFF  CHANGES  AW  CUSTOMS 
REGULATIONS. 

{From  the  Board  of  Trade  Journal.) 

Italy. 

Importation  of  Medi  iiies. 

I  he  Bolletttno  di  Nolizie  Commercial!  publishes  a  decree 
of  the  Dircctor-Geuerai  of  Taxes,  according  to  which 
medicinal  specialities  which  are  not  sold  as  patent  medi- 
cines 'rimedi  o  specific!  segreti)  must  have  a  ticket  printed 
with  the  formula  of  composition  attached,  either  to  the 
receptacle  itself  (i.e...  the  box  or  bottle  in  which  the  medi- 
cine is  directly  contained),  or  else  on  the  outer  wrapper  in 
which  the  article  is  exposed  for  sale  when  the  receptacle  is 
wrapped  in  another  wrapper  or  contained  in  a  sealed  packet 
or  somethins  similar. 
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United  States. 
Tariff  Changes. 


Name  of  Article. 


1  MoKinley  Bill,  1890. 


Acetate  of  lead,  white , 

,  .,       brown 

Acid,  acetic  or  pyroligneous  . 

„     benzoic 

,,     boracic ■ 

..     carbolic 

.,     chromic 

„     citric 

„     gallic 

„     lactic 

„     oxalic 

„     salicylic 

sulphuric 

„     tannic 

„     tartaric 


Alcoholic  perfumery \ 

preparations,  medicinal ■■■;■■■■ ..  —  ■«•• 

Alum,  alum  cake,  patent  alum,  sulphate  of  alumina  and  alum, 
crystals  or  ground. 

Alumina 

Ammonia,  carbonate ■ 

muriate  or  sal-aiumoruac  

sulphate 

Antimony,  regulus  or  metal 

Vrgols,  or  c  rude  tartar 

Baryta,  sulphate  of,  manufactured 

Bay  rum 

Benzol  naphtha,  &c 

Blue  vitriol  or  sulphate  copper  

Borax,  crude,  or  borate  of  soda  or  lime   

„      refined  

Bromine 

Castor  oil 

Calomel 

Camphor,  refined 

Caustic  potash,  in  sticks  or  rolls . 

Chalk,  prepared,  precipitated,  French,  and  red 

( Moral  hj  drate 

Chloroform 

Chlorate  potash • 

Chromateand  bichromate  ot  potash 

Coal  tar  colours  or  dyes.     (Aniline  colours) 

Coal  tar  products  and  preparations,  not  colours  or  dyes 

Cobalt,  oxide  of 

I  OCOB  butter 

Cod  liver  oil 

..oil 

Conperas  or  sulphate  of  iron 

Cotton  seed  oil 

Cream  of  tartai  

Crotou  oil 

Cyanide  of  potassium 

Dextrine  of  British  guin •  •  • :■•:••• 

Drugs  which  have  been  advanced  in  value  by  refining,  grinding, 
or  other  process  of  manufacturing. 

Ether,  fruit,  oils,  or  essences 

.,      nitrous 

sulphuric 

Extracts  of  logwood,  sumac,  Sc ■ 

„  hemlock  bark  

I' nlh-r's  earth, manufactured . 

Fusel  oil  or  amylic  alcohol 

Glauber  salts  (sulphate  of  soda) 

Glycerine,  crude,  not  pun  lied 

„  refined 

Gold  leaf,  packages  of  600  leave 

[ndigo,  extract  or  paste 

I  odlgO,  ear  mined 

Ink.  printing  ink  and  ink  powders 



1  mi ii ne.  ['  sublimed 

Iodoform 

Linseed  oil,  raw  or  boded 

Litharge 

Magnesia,  carbonate 

„  calcined 

„  sulphate , 

Mica 


Morphine  and  its  salts  and  codeine . . . , 

Naphthalene 

Oils,  lemon,  bergamot,  citronella  

„     myrbane 

Olive  o  talad  purposes 

Opium,  aqueous  extract,  tincture  nod  other  liquid  prejia  rat  ions  . 

,,        containing  less  than  '.'  per  cent,  of  morphine 

„      prepared  for  smoking 

„       crude,  containing  9  per  cent,  and  over  of  morphine 

Paraffin 

Paris  green  and  London  purple 

Peppermint  oil   

Phenacet  in 


54  c.  per  lb. 
34  c.     „ 
li  c.     „ 
Free 

5  c.  per  ID. 

Free 

6  c.  per  11). 
10  c.      „ 

Free 


5  c.  per  lb. 

"5  C.       „ 
10  c.       .. 

52*00  per  gallon  and 
50  per  cent, 
so  c.  per  lb. 


tgc.      ,. 
He      „ 
lc.     „ 
4c.      „ 
*c.      ,. 
Free. 
56*72  per  ton 
$1*50  per  proof  gallon 
Free 
2c.  per  lb. 
3  c.     „ 
50.     „ 
Free 
80  c.  per  gallon 
35  per  cent. 

I  c.  ]ier  lb. 
lc.     „ 
lc.      „ 

50  c.      „ 
-"'  c. 

Free 

:ic.  per  lb. 
:sj  percent. 
20 

30  c.  per  lb. 
34  c.     .. 
15  e.  per  gallon 
8  c. 

fVc  per  lb. 
10  c.  per  gallon 

6c.  per  lb. 
30  e.     „ 

25  per  cent. 

lie.  per  lb. 

10  per  cent. 

$2*50  per  lb. 

25  c     „ 

40  c.     „ 

lc     „ 

1  c.       ., 

53'00  per  ton 
10  per  cent. 
- 1 '  25  per  ton 

I I  c.  per  lb. 
1'  c.      „ 

52'00  per  package 

3  c.  per  lb. 
10  c.     „ 

:10  per  cent . 
50  c.  per  U>. 
SOc.     ,. 
81*50      „ 
32  c.  per  gallon 
3c.  per  lb. 

4  c.      „ 
8C.      „ 

t'„c.      „ 
35  per  cent. 

SO  c.  per  oz. 
20  percent. 

free 

20  per  cent. 

35c.  per  gallon 

■to  per  cent. 
512*00  per  lb. 
?12'00     „ 
Free 


Wilson  Bill,  1891. 


Proposed  Dingley  Bill, 

1-'I7. 


2i  c.  per  lb. 
lie.      „ 
20  per  cent. 
Free 

3  c.  per  lb. 
Free 

4  c  per  lb. 
*.",  pei-  cent. 

Free 


on',  per  lb. 
20  per  cent. 
-J2"00  per  gallon  and 
50  per  cent. 
50  c.  per  lb. 

S  i  per  cent. 

P' 

20 

Free 

S3  ■  CO  per  ton. 

8!  -oo  ]>er  proof  gallon 

Free 

l '.  c.  per  lb. 
2  c.       „ 

Free 
35  c.  per  gallon 
25  per  cent. 
10 

Free 
20  per  cent. 
•25 
25  c.  per  lb. 

Free 
25  per  cent. 
23 

Free 
25  c.  per  lb. 
34  c.     ,. 
20  per  cent. 

Free 

20  per  cent. 

live. 

-25  per  cent. 
1 1  c.  per  lb. 
10  per  cent. 

S2*00  per  lb. 
25c.      „ 
Wo.     .. 
10  per  cent. 

51*00  per  ton 

in  per  cent. 

Free 

I  c.  per  lb. 
3  c.      „" 
30  per  cent. 

Free 

25  per  cent. 
25  c.  per  lb. 

Free 

51*00  per  lb. 

20  c.  per  gallon 

I I  c  per  lb. 
8  c.      „ 
7  c.      „ 


25  per  cent. 
SO  c.  per  lb. 
25  per  cent. 


7  C.        ., 

20  per  cent. 

50  c.  per  oz. 
Free 


35  c.  per  gallon 
•2ii  per  cent. 
S6"00  per  lb. 
SO *00      „ 

Free 
124  per  cent* 

25 
25 


.15  c.  per  lb. 
21  c.      ,. 
3  c.      „ 
25  per  cent. 

3  e-  per  lb. 
25  percent. 

4  c.  per  lb. 
sc.     „ 

10c       „ 

4  c.      ,. 
2.",  per  Cent. 
10  c.  per  lb. 

',  c.      „ 
50  c.      „ 

7  c. 
flo  c.  per  lb.  and 
45  per  cent. 
55  c   per  lb. 

!  e.     „ 

i\e.     „ 

lie    „ 

ic.    „ 

1  c.      ,. 

ic.      „ 
,**  c 

J5*25  pel  '■ 
$1*50  per  proof  gallon 
•25  per  cent . 
leper  lb. 

2  c.     „ 

3  c.     „ 

25  per  cent. 

35  c.  per  gallon 

35  per  cent. 

4  c.  per  lb. 
lc.      „ 
lc.      .. 

55  C.      ,. 
20  c.      „ 

3  c.      „ 

5  e.      .. 

.15  per  cent. 

25 

25  c.  per  lb. 

ec.    ., 

15  c  per  gallon 
Free 

\  C.  per  lb. 
7  e.  per  gallon 

6  c.  per  lb. 
20C      „ 

6  c      ., 

lie.      .. 
10  per  cent. 

$3-00  per  lb. 
25  c.  „ 
25  c.  „ 
;c,  „ 
I  c  „ 
$2*00  per  ton 

4  c.  per  lb. 
SI* 25  per  ton 

1  e.  per  lb. 
3  c.       „ 
S'2'0li  per  package 
1  c.  per  lb. 
10  e.     „ 
25  percent. 
25  c.  per  lb. 
20  C.       „ 
$1*00  per  lb. 
32  c.  per  gallon 
2.  c.  per  lb. 
3  c      a 
7  c      „ 
i  c.      , 
I  3  c.  per  lh.  and  15  per 
cent. 
51*00  per  oz.  ' 
25  per  cent. 


50  c.  per  gallon. 

40  per  cent. 
66 '00  per  lb. 
-56-00      „ 
§1-00      ,. 
40  per  cent. 
25 

65  c.  per  lb. 
8  c.  per  oz. 
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Tariff  ( 'hang*  b — continued. 


n  Article. 


Pruaslate  of  potash,  red  . .. 
yellow, 

Prussian  blue 

Quicksilver , 

ul 

■   

Saccharin 


McKinlej  Bill,  1890. 


per  lb. 

Wo,     „ 

5C. 

tic.  ,. 
10  c,      „ 

80.     .. 

3  c  .. 
28  per  cent. 


Wilson  Hill.  1894. 


15  c.  per  lb. 
•23  percent. 

•;  o.  per  lb, 

7"'. 

at    .. 

25  per  cent. 


Saltpetre,  refined 

Santonin 

Silver  leaf,  per  package  ol  500  leaves 



.,   common 

.,   fancy  and  toilet 

,  ash 

..    bicarbonate 

,.    bichromate  and  ohramate 

..    eaual  i«- 

..    crystals  or  sal  soda 

nitrite 

silicate 

Strychnine,  and  its  mi! is 

of  milk 

Sulphur,  refined 

sublimed,  or  Sowers  of 

Sumac,  ground 

Thymol 

Toilet  prepai 

Turkey-red  oil  (for  GO  pei  cent.) 

marine  blue,  tlry,  pulp,  or  mixed  with  water 

Vanillin 

Varnishes,  including  pan. , 

Vermilion  red,  and  colours  containmg  quicksilver , 

White  lead,  tlry  oi  ground,  in  oil 

Whiting  and  Tar!-,  white,  dry 

Zinc  oxide,  dry  or  ground,  in  oil 

„     chloride 

..     sulphate 


1  c  per  11). 

i  c  per  lb. 

"      „ 

M      .. 

7B  o.  per  package. 

30  per  cent. 

per  lit. 

cent. 

10 

1".  c.  per  !l». 

SS 

ic      .. 

i  c.  per  lb. 

1  c       .. 

.. 

.    .. 

SS  per  cent 

1  c       .. 

l-or  lb. 

:•■.    .. 

,      „ 

cent. 

SB  pel 

per  lb. 

<  c.  per  lit. 

eroz. 

er  lb. 

per  lb. 

er  ton 

20 per  cent. 

.. 

20 

er  lb. 

in 

I  n 

Prea 

■  cent. 

■10  per  cent. 

40c  per  gallon 

■'in 

•  i  >'•  1' 

3c,  per  Hi. 

26  per 

SS  per  cent. 

I2e.  per  lb. 

per  cent. 

Sc     .. 

li  c.per  11>. 

ic.     „ 

Ic.      ,. 

;  and  U  c  per  lb. 

Ic.      „ 

25  per  cent. 

25  percent. 

1807. 


20  o.  per  lb. 
8c.      „ 
JC.      ,. 

8c.      .. 
10c.      .. 

.. 

■  per  11).  ami 
15  percent. 

.  c.  per  lb. 
-in  i 
75  c.  |ter  package 
lie  I>er  Hi. 
.-••lit. 
15 c.  per  lb. 
ic.     .. 
Ic     ., 

4  c.  . 

>  c  ,. 

-  .. 

-  „ 

Sue.  per  iiz 
Sc.  per  Hi 
pertoi 
WOO 

per  Hi. 
SS  per  cent. 
SO 
10c.  per  gallon 
lr.  per  111. 

70c  per  nz. 
cent. 
12c.  p.-r  lb. 
.    „ 
Ic    .. 
Dry,  1  o.  per  lb. 
Ground,  1.  c  per  lb. 
1  c.  per  lb. 
1  c.      .. 


March  18,  1897. 

GENERAL   TRADE  NOTES. 
Tue   Tk.  HNICAL   Mdsei  u    LT   H'l.M.    E 

13d.  of  Tra,l,  ./.,  April  1897,  474. 

The  Manufacturer  (Philadelphia)  states  that  attention 
lias  been  called  to  the  great  success  attending  the  "  Technical 
Museum  "  in  Hong  Kong,  which,  about  a  year  ago,  was 
established  by  Tschingtschaufu  missionaries,  Beginning  in 
a  small  way,  it  has  been  gradually  extended,  and  ha-  become 
very  popular  with  the  Chinese,  82,000  of  whom  visited  it 
during  the  last  year.  The  Chinese  cannot  be  convinced  or 
enlightened  by  circulars  or  pictures,  and  hold  fast  to  the 
belief  that  the  t  elcstials  are  vastly  superior  to  the  Western 
barbarians.  But  when  they  see.  as  in  this  Hong  Kong 
museum,  the  wonderful  achievements  of  electrical  mach 
little  models  of  railroads  in  full  operation,  and  other 
technical  appliances,  then  they  become  interested,  suscep- 
tible to  conviction,  and  willing  to  have  the  thing  introduced 
in  their  country  nr  their  hous 

French  Scgae  Production:. 
Bd.  of  Trade  J.,  April  1897,  469. 

The  French  Bulletin  of  the  Minister  of  Agriculture  for 
March  last,  states  that  the  sugar  season  of  1894-9.5  is 
characterised  by  two  principal  features,  viz.,  the  marked 
increase  in  the  output  (a  larger  amount  than  has  ever  been 
produced  in  France),  and  the  diminution  in  prices. 

Sugars  of  88°  hare  fallen  from  33'86  frs.,  the  average- 
price  "(per  1O0  kilos.)  of  1893-94,  to  26'5C  frs.,  and  No.  3 
sugars  from  35  Co  frs.  to  27-65  frs.  This  is  a  result  of 
the  general  over-production,  to  which  France,  long  the 
most  important  of  producing  countries,  has  only  contributed 
in  a  slight  degree. 

Twenty  years  ago,  in  1874-75.  Germany  produced 
250,708  tons  of  raw  sugar,  Austria  106,312  tons,  and  France 
450,711  tons.  In  1894-95  the  output  of  raw  sugar  has 
risen  in  Germany  to  1,831.600  tons,  in  Austria  to  1,044,500 
tons  ;  but  in  France  to  only  745.100  tons. 


Schoellkopf,  Hartford,  ami  Maci.ac.ax,  Ltd. 
Tm:  India-rubber  Trade  of  Lagos. 

Bd.  if  Trade  J.,  April  1897,  481. 
The  Lagos  Echo  Btates   that,  according  to  the  returns  to 
hand  for  the  period  July — December  1896,  the  total  value 

of  imports  into  the  colony  was  4  12,075/.,  a-  against  459,302/. 
for  the  sum-  period  in  1895 — a  decrease  of  17.227/.  The 
total  amount  of  exports  for  the  same  period  in  1896  was 
150,6982.,  as  against  568,423/.  in  1895,  showing  the  enor- 
mous decrease  of  117.726/. 

The  decrease,  particularly  in  the  exports,  is  very  marked 
and  unusual,  and  speaks  volumes  for  the  retrogression  of 
lip-  trade  of  the  colony.  The  item  of  export  in  which  there 
is  the  greatest  decrease  is  rubber,  of  which  conimodm 
there  were  exported,  from  July  to  December  1896", 
3.541,287  lb.,  valued  at  198,167/.,  as  against  4,480.871  lb., 
valued  at  240.127/.,  in  1S95,  a  decrease  of  939,584  lb., 
valued  at  41,959/.  A  large  portion  of  this  decrease  may- 
be set  down  to  the  fact  that  the  yield  in  the  near  districts 
has  been  about  exhausted,  the  trees  being  nearly  all 
destroyed  by  the  reckless  manner  in  which  the  bark  is 
stripped  :  so  that  collectors  have  now  to  seek  their  supply 
further  from  home,  where  the  difficulties  of  transportation 
and  the  additional  expense  have  been  such  as  to  discourage 
many  from  pursuing  the  industry.  Palm  kernels  also, 
however,  and  palm  oil  show — especially  the  former — if  not 
such  a  large  decrease,  at  any  rate  a  sufficiently  marked 
one. 

The  Mineral  Production  of  Spain  in   1896. 
Eng.  and  Mining  J.,  April  17,  1S97,  379. 

According  to  his  usual  custom,  Senor  Koman  Oriol  has 
prepared  and  published  in  the  Revista  Miuera  an  in- 
teresting summary  of  the  mineral  production  of  Spain  for 
the  past  year,  from  which  the  figures  given  below  are 
obtained. 

Sileer. — The  total  production  of  silver  in  1896  is 
estimated  at  222,900  kilos.,  showing  an  increase  over  the 
preceding  year.     Of  this  total,  192,900  kilos,  were  obtained 
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from  argentiferous  lead.  The  only  mines  in  which  silver 
ores  other  than  lead  ores  are  found  are  in  the  province  of 
Guadalajara  ;  these  mines  produced  last  year  30,000  kilos. 
of  silver. 

Lead. — This  is  the  most  valuable  mineral  product  of 
Spam,  on  account  of  the  large  quantity  produced  and  the 
number  of  mines.  A  large  part  of  the  ores  produced  are 
exported  as  ores,  but  the  amount  of  lead  made  in  Spain  is 
considerable.  The  total  quantity  of  lead  ores  mined  in 
1896  was  320,000  metric  tons,  of  which  162.600  tons  were 
exported.  The  production  of  metallic  lead,  including  the 
lead  exported  in  ores,  i-  estimated  at  170.790  ton-,  an 
increase  of  10,000  tons  over  the  preceding  year. 

Quicksilver. — In  the  quicksilver  mining  industry,  the 
most  notable  event  in  1896  was  the  installation  of  com- 
pressed air  rock  drills  in  the  twelfth  level  of  the  Almaden 
mines.  These  mines  produced  22,100  tons  of  ore  during 
the  year  under  review.  Jn  Asturias,  El  Porvenir  Mining 
Company  raised  7,065  tons  of  ore  ;  the  Union  Asturiana, 
4,471  tons  :  and  LaSoterraiia,  670  tons.  In  Granada,  800 
tons  were  obtained.  At  Almaden,  16,076  tons  were 
smelted,  yielding  41,333  flasks  of  quicksilver.  The  total 
quicksilver  production  of  Spain  amounted  to  43,884  flasks. 

Copper. — The  copper  industry  continued  its  prosperous 
career  in  Huelva  in  1896.  The  Rio  Tinto  Company- 
extracted  1,440,000  tons  of  cupriferous  pyrites.  Adding 
to  this  the  output  of  other  mines,  the  ore  product  of  the 
province  of  Huelva  amounted  to  2,800,000  tons.  The 
province  of  Seville  produced  from  the  miues  of  Aznalcollar 
some  25,000  tons  of  similar  ore,  and  the  mine  Profunda,  of 
Villamanin,  in  Leon,  produced  1,050  tons  of  low-grade  ore. 
The  metallurgical  treatment  of  the  Spanish  ores  yielded 
35,000  tons  of  precipitates  with  75  per  cent,  of  metal,  and 
23,000  tons  of  matte  with  45  per  cent,  of  metal.  Besides 
these,  4,174  tons  of  sulphate  of  copper  were  produced  by 
the  Bio  Tinto  Company. 

Zinc. — The  centre  of  the  zinc  industry  is  the  province  of 
Santander,  where  the  Royal  Asturian  Company  raised 
24,000  tons  of  crude  calamine  from  the  mines  at  Reocin, 
and  7.200  tons  from  the  Udias  and  La  Florida  mines. 
From  Reocin,  also,  810  tons  of  blende  were  obtained. 
Zinc  smelting  is  confined  to  the  Arnao  Works,  in  Asturias. 
where  the  out-turn  amounted  to  6,000  tons  of  spelter. 

Iron  Ore  and  Iron. — The  production  of  iron  ore  in 
Spain  for  the  year  1896  was  6.808,000  metric  tons,  an 
increase  of  1,293,671  tons,  or  23-5  per  cent,  ever  1 895. 
The  exports  were  6,253,473  tons,  a  gain  of  1,005,281  tons, 
or  19-2  per  cent.  The  production  of  pig-iron  in  Spain  was 
246,326  metric  tons  in  1896,  of  which  23,805  tons  were 
exported.  The  production  of  steel  ingots  was  104,577  tons, 
62,511  tons  being  made  by  the  Bessemer  and  42,066  by  the 
open-hearth  process.  The  total  production  of  wrought  iron 
and  steel  in  bars,  plates,  and  other  finished  forms  was 
137,809  tons.  There  were  seven  steel  and  iron  works  in 
operation  during  1896. 

Coal. — The  production  of  coal  in  Spain  for  the  year  is 
given  as  follows,  in  metric  tons  :  — 


.        1895. 

1896. 

Changes. 

i 

44,000 

Increase,  91,696 

Total 

1,783,063 

1,874,771 

Increas,.  91,688 

Of  the  coal  in  1896,  the  Asturias  produced  1,122,700 
tons;  Cordoba,  304,000  tons;  Palencia,  132,000  tons;  and 
Ciudad  Real,  100,000  tons.  Of  lignite,  Baleares  produced 
16,000  tons  and  Barcelona  15,000  tons. 

Other  Minerals. — Iron  pyrites  were  mined  and  shipped 
by  the  Aguas  Tenidas  Company  to  the  extent  of  200,000 
tons,  a  decrease  of  40,000  tons  from  1895.  In  manganese 
mining  there  was  a  remarkable  gain,  the  production  of 
manganese  on  -  increasing  from  10,162  metric  tons  in  1895 
to  92,000  tons  in  1896. 

The  production  of  salt  amounted  to  350,000  tons.  The 
province  of  Gerona  report*  an  output  of  105  tons  of  barytes 


and  592  tons  of  soapstone.  The  production  of  fluorspar  in 
Barcelona  has  almost  ceased,  only  three  tons  being  reported 
last  year. 

Amendments  to  the  United  States  Patent  Statutes. 

Scientific  American,  March  20,  1897,  179. 
The  Old  Statutes. 
Sect.  4886. — Any  person 
who  has  invented  or  dis- 
covered any  new  and  useful 
art,  machine,  manufacture, 
or  composition  of  matter,  or 
any  new  and  useful  im- 
provement thereof,  not 
known  or  used  by  others  in 
this  country,  and  not  pa- 
tented or  described  in  any 
printed  publication  in  this 
or  any  foreign  country, 
before  his  invention  or  dis- 
covery thereof,  and  not  in 
public  use  or  on  sale  for 
more  than  two  years  prior 
to  his  application,  unless 
the  same  is  proved  to  have 
been  abandoned,  may,  upon 
payment  of  the  fees  re- 
quired by  law,  and  other 
due  proceedings  had,  obtain 
a  patent  therefor. 


Sect.  4920. — In  any  action 
for  infringement  the  defen- 
dant may  plead  the  general 
issue,  and  having  given 
notice  in  writing  to  the 
plaintiff  or  his  attorney 
30  days  before,  may  prove, 
on  trial,  any  one  or  more  of 
the  special  matters  : 

Third.  That  it  had  been 
patented  or  described  in 
some  printed  publication 
prior  to  his  supposed  in- 
vention or  discovery  there- 
of :  or, 


Sect.  4887. — No  person 
shall  be  debarred  from  re- 
ceiving a  patent  for  his  in- 
vention or  discovery,  nor 
shall  any  patent  be  declared 
invalid,  by  reason  of  its 
having  been  first  patented 
or  caused  to  be  patented  in 
a  foreign  country,  unless 
the  same  has  been  intro- 
duced into  public  use  in  the 
United  States  for  more  than 
two  years  prior  to  the  ap- 
plication. But  every  patent 
granted  for  an  invention 
which  has  been  previously 
patented  in  a  foreign 
country  shall  be  so  limited 
as  to  expire  at  the  same 
time  with  the  foreign  patent, 
or,  if  there  be  more  than 
one,  at  the  same  time  with 
the  one  having  the  shortest 
term,  and  in  no  case  shall  it 
be  in  force  more  than  17 
years. 


The  Amended  Statutes. 

Sect.  4886. — Any  person 
who  has  invented  or  dis- 
covered any  new  and  useful 
art,  machine,  manufacture, 
or  composition  of  matter,  or 
any  new  and  useful  im- 
provements thereof,  not 
known  or  used  by  others  in 
this  country  before  his  in- 
vention or  discovery  there 
of,  and  not  patented  or 
described  in  any  printed 
publication  in  this  or  any 
foreign  country,  before  his 
invention  or  discovery  there- 
of, or  more  than  two  years 
prior  to  his  application,  and 
not  in  public  use  or  on  sale 
iu  this  country  for  more 
than  two  years  prior  to  his 
application,  unless  the  same 
is  proved  to  have  been 
abandoned,  may,  upon  pay, 
ment  of  the  fees  required 
by  law,  and  other  due  pro- 
ceeding had,  obtain  a  patent 
therefor. 

Sect.  4920. — In  any  action 
for  infringement  the  defen- 
dant may  plead  the  general 
issue,  and  having  given 
notice  iu  writing  to  the 
plaintiff  or  his  attorney 
30  days  before,  may  prove, 
on  trial,  any  one  or  more 
of  the  following  special 
matters  : 


Third.  That  it  has  been 
patented  or  described  in 
some  printed  publication 
prior  to  his  supposed  in- 
vention or  discovery  thereof, 
or  more  than  two  years 
prior  to  his  application  for 
a  patent  therefor ;  or, 

Sect.  4887. — No  person 
otherwise  entitled  thereto 
shall  be  debarred  from  re- 
ceiving a  patent  for  his  in- 
vention or  discovery,  nor 
shall  any  patent  be  declared 
invalid,  by  reason  of  its 
having  been  first  patented 
or  caused  to  be  patented  by 
the  inventor  or  his  legal 
representatives  or  assigns 
in  a  foreign  country,  unless 
the  application  for  said 
foreign  patent  was  fled 
more  than  seven  months 
prior  to  the  fling  of  the 
application  in  this  country, 
m  which  case  no  patent 
shall  be  granted  in  this 
country. 
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Tht  Old  Statu 

I        All    ap| 
lions    r«II    patent-    -ll:i: 

completed  and  prepared  foi 
examination  within  two  years 
after  the  filing  of  tin'  ap- 
plication, and  in  default 
thereof,  or  upon  failure  of 
the  applicunt  to  prosecute 
tlie  same  within  two  years 
ufter  an]  action  therein,  of 
which  notice  -hall  have  been 
given  to  the  applicant,  they 
shall  he  regarded  a*  aban- 
doned by  the  parties  thereto, 
unhss  ii  be  shown  to  the 
satisfaction  of  the  Commis- 
sioner of  Talents  that  such 
delay  was  unavoidable. 

-  —Every  patent 
or  .iiiv  interest  therein  shall 
be  assignable  in  law  by  an 
instrument  in  writing  :  and 
the    patentee    or    his   assigns 

or  legal  representatives  maj  . 

in  like  manner,  grant  and 
convey  an  exclusive  right 
under  his  patent  to  the  whole 
or  any  specified  part  of  the 
United  States.  An  assign- 
ment, grant,  or  conveyance 
shall  be  void  as  again-t  an\ 
subsequent  purchaser  or 
mortgagee  For  a  valuable 
consideration, without  notice, 
unless  it  is  recorded  in  the 
Patent  <  IflSce  within  three 
months:  from  the  date 
thereof. 


-  t.  4981.— The  -cveral 
courts  vested  with  jurisdic- 
tion of  eases  arising  under 
the  patent  laws  shall  have 
power  to  grant  injunctions 
according  to  the  course  and 
principles  of  courts  of  equity, 
to  prevent  the  violation  of 
any  right  secured  by  patent, 
.hi  such  terms  as  the  court 
may  deem  reasonable ;  and 
<ipon  a  decree  being  rendered 
iu  auy  such  ease  for  an  in- 
fringement, the  complainant 
shall  be  entitled  to  recover, 
in  addition  to  the  profits  to 
be  accounted  for  by  the 
defendant,  the  damages  the 
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The  Amended  Statutt  i 
Sect  4894. — AH  appl 

tions     U>l-    patents      BO  I 

completed  and  prepared  t"i 
examination  within  one  year 

after  the  filing  of   the 
cation, ami  in  default  thl 
or  upon  failure  of  the  appli- 
cant to  prosecute  tin- 
within     out    year  after    any 
action      therein,      of    which 
notice  shall  have  been  given 
to  the   applicant,   they  shall 
be   regarded    as  abandoned 

liv  the  parties  thereto,  unless 

ii  he  shown  to  the  satisfac- 
tion of  the  Commissioner  of 
Patents  that  such  delaj  was 
unavoidable. 

1898.— Every  patent 
or  any  interest  therein  shall 
-  go able  in  law  by  an 
instrument  in  writing  ;  and 
the  patentee  or  his  assigns 
or  legal  representatives  maj 
in  like  manner  grant  and 
convey  an  exclusive  right 
under  his  patent  to  the 
while  or  any  specified  part 
of  the  United  States.  All 
nieiit,  grant,  or  eon- 
veyance  shall  be  void  as 
against  acy  subsequent  pur- 
chaser or  mortgagee  for  a 
valuable  consideration,  with- 
out notice,  unless  it  i-  re- 
corded in  the  Patent  Office 
within  three  months  from 
the  date  thereof. 

If  any  such  assignment, 
grant,  or  conveyance  of  any 
patent  shall  In'  acknowledged 
before  any  notary  public  of 
the  several  States  or  Terri- 
tories or  the  district  of  Col- 
umbia, or  any  commissioner 
of  thi  United  States  Circuit 
Court,  or  before  any 
tary  of  legation  or  consular 
officer  authorised  to  ad- 
minister oaths,  or  perform 
notarial  acts  under  section 
1  750  of  the  lit  risi  ,1  statute*, 
the  certificate  of  such  a 
hnoivlcdqmenl, under  the  hand 
and  official  seat  of  such 
notary  or  olio  r  officer,  shall 
be  prima  facie  eoidi " 
the  execution  of  such  assign- 
ment* grant,  or  conveyance. 

Sect.  4921.— The  'several 
courts  vested  with  jurisdic- 
tion of  cases  arising  under 
the  patent  laws  shall  have 
power  to  grant  injunctions 
according  to  the  course  and 
principles  of  courts  of  equity, 
to  prevent  the  violation  of 
any  right  secured  by  patent, 
on  such  terms  as  the  court 
may  deem  reasonable  ;  and 
upon  a  decree  being  rendered 
in  any  such  ease  for  au  in- 
fringement, the  complainant 
shall  be  entitled  to  recover, 
in  addition  to  the  profits  to 
be  accounted  for  by  the 
defendant,  the  damages  the 
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The  Old  Statnt.s. 

lainant    ha-    susl 
thereby  ;  and  the  court  -hall 
assess  tin-  same  or  cause  the 
sum.    to  lie  assessed  under 
its     direction.       And     the 

court   shall    have    the    same 

power  to  increase  the  snch 
damages,   in   it-   discretion, 

as  is  given  to  increase   thi 
-  found  by  verdicts 

in  actions  in  the  nature 
oi  actions  of  trespass  upon 
the  i  a 


The  Amend,  d  Statutes 

complainant  has  sustained 
thereby  ;  and  the  court  shall 
assess  th.-  same  or  cause  the 
-inn-  to  be  assessed  under 
its  direction.  And  the 
court  shall  ln.ve  the  same 
power  to  increase  such 
damages,  in  its  discretion, 
a-  is  given  to  increase  the 
damages  found  by  verdicts 
in  actions  in  the  nature 
of  actions  of  trespass  upon 
the  ' 

But  in  any  suit  or  action 
brought  for  the  infringi  men/ 
of  any  patent  there  shall  be 
no  recovery  of  profits  or 
damages  for  any  infringe' 

nit  lit    committed    more    than 

si, e  years  before  the  filing 

of  the  bill  of'  complaint  or 
the  issuing  of  the  writ  in 
such  suit  or  action,  and  this 
provision  shall  apply  to 
existing  causes  of  action. 

Siet.  7. —  That  in  t 
cast  when  the  load  of  any 
Department  of  the  Govern- 
ment shall  request  the 
Commissioner  of  Patents 
to  expedite  the  consideration 
of  an  application  for  a 
putt  lit,  it  shall  be  the  duty 
of  such  head  of  a  Depart- 
ment to  be  represented  before 
the  Commissioner  in  order 
to  prevent  the  improper  issue 
of  a  patent. 

Sect.  8.— -That  this  Act 
shall  take  effect  January  1st, 
1898,  and  sections  1,  2,  3, 
and  4,  amending  sections 
(886,  4920,  4887,  and  4894, 
of  the  Revised  Statutes,  shall 
not  apply  to  any  patent 
granted  prior  to  said  date, 
nor  to  any  application  filed 
prior  to  said  date,  nor  to 
any  patent  granted  on  such 
an  application. 

Approved,  March  S,  1897. 

This  new  law  comes  into  operation  on  January  1st,  1898. 

The  Patent  Lvw. 
Chcm.  and  Druggist,  April  17,  1897,  642. 
Sir  Courtenay  Boyle.  Permanent  Secretary  to  the  Board 
of  Trade,  received,  on  April  8,  a  deputation  of  prominent 
British  manufacturers,  mostly  from  Lancashire,  who  had 
come  to  represent  to  him  that  great  injury  is  inflicted  upon 
British  commerce  by  the  ineffective  character  of  the  Patent 
and  Trade  Marks  Act  of  1883,  especially  that  part  of  it 
section  22)  which  enables  foreigners  to  take  out  a  patent 
in  the  United  Kingdom  for  an  invention  fcr  which  patent 
rights  have  been  refused  them  in  their  own  country,  or  for 
one  which  is  never  worked  in  Britain  at  all.  In  almost 
every  State,  except  Britain,  the  granting  of  patent  rights  is 
subject  to  the  condition  that  the  object  patented  shall  be 
manufactured  in  the  country  within  a  certain  time.  But  in 
this  country  the  Board  of  Trade  have,  nominally,  the  power 
to  grant  licences  to  work  a  patent  if  the  pateutee  "  un- 
reasonably"  refuses  such  a  licence.  During  the  14  years1 
existence  of  our  patents  law,  however,  only  four  applica- 
tions for  such  licences  have  been  made,  and  not  one  has 
been  granted,  the  fact  being  that  the  Board  of  Trade 
considers  itself  prevented  from  exercising  its  power  unless 
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the  patentee  absolutely  refuses  a  licence.  So  long  as  he 
Stops  just  short  of  a  direct  refusal,  he  may  go  ou  without 
hindrance  making  his  patented  article  abroad,  aud  damping 
it  down  here  in  the  finished  state  This  the  deputation  want 
remedied,  either  by  a  short  Act  of  Parliament  or  by  action 
by  the  Hoard  of  Trade.  Mr.  Ivan  Levinstein,  who  was  a 
member  of  the  deputation,  said  that  between  1 891  and  1895 
no  fewer  than  600  patents  were  granted  in  this  country  to 
foreigners,  and  in  uot  a  single  instance  of  all  the  number 
were  the  goods  patented  made  in  this  country.  Sir  Courte- 
nay  Boyle  could  not  hold  out  much  hope  of  alteration  in 
this  state  of  things.  There  would  be  no  time  tbisSession  to 
pass  snch  au  Act  as  the  deputation  asked  for,  he  said. 


Proposed    Tax    on    lu.oivii    Acetate   and    other 
Distillation  Products  of  Wood  in  Germany. 

('hem.  Ind.  1S97,  20,  133. 

A  group  of  forest  proprietors  in  Germany  is  about  to 
agitate  for  the  imposition  of  a  tax  on  the  products  of  the 
dry  distillation  of  wood,  with  the  idea  of  increasing  the 
market  value  of  the  raw  material.  In  this  connection  it  is 
pointed  out  that,  so  far  as  methyl  alcohol  is  concerned,  the 
only  object  effected  would  be  to  cripple  the  export  colour 
and  other  industries  employing  this  product  (a  good  deal 
of  which  is  imported).  So,  too,  with  acetic  acid,  which 
(iermany  is  in  a  position  to  export  in  a  manufactured 
condition  as  lead  compounds,  dyestuffs.  &c. ;  and  the  present 
business  done  in  the  purchase  of  calcium  acetate,  and  its 
conversion  into  more  valuable  products,  would  also  suffer, 
owing  to  the  difficulties  in  the  way  of  arranging  rebate  of 
duty  on  re-export. 

The  case  of  Austria-Hungary  is  cited,  where  the  import 
duty  is  prohibitive,  without,  however,  increasing  the  price  of 
wood. — C.  S. 


Production  of  Camphor  in  China. 

.4.  Hetiry.     Pharm.  J.,  4,  201. 

The  value  of  the  secretion  of  cinnamomum  camphora  has 
only  been  known  to  the  Chinese  for  300  or  400  years, 
although  the  tree  was  valued  for  its  timber  from  ancient 
times.  The  camphor  first  used  in  medicine  was  doubtless 
Malay  camphor.  Until  recent  years  no  camphor  was  pro- 
duced on  the  mainland  of  China,  but  the  industry  has  now 
been  started,  and  promises  to  become  important.  This  is 
the  more  noteworthy  as  Formosa  has  become  Japanese 
territory,  and  it  seemed  likely  at  one  time  that  the  Japanese 
Government  would  establish  a  monopoly  of  the  camphor 
trade.  The  increase  of  the  camphor  industry  in  China  is 
shown  from  the  fact  that  in  1885  only  25  pieuls  were 
exported  from  Xingpo,  while  in  1895  five  ports  of  the 
Empire  exported  a  total  of  1,756  pieuls.  In  Fukien  the 
forests  of  indigenous  camphor  trees  are  considerable,  but 
as  yet  this  district  has  not  furnished  any  material  quantity 
to  the  above  output,  which  is  chiefly  derived  from  Kwangsi, 
where  it  promises  to  develop  in  importance. — J.  O.  B. 


BOARD  OF  TRADE  RETURNS. 
Summary  of  Imports. 


Summary  of  Exports. 


Articles. 

Month  ending  31st  March. 

1896. 

1897. 

Metals 

£                        £ 
1,609                         (..013 
953,968             1,012,437 

58).:,                     17...77- 
3,33"                    3,381,380 

Eaw  materials  for  non-textile  in- 
dustries. 

Total  value  of  all  imports 

38,366,760    '       40,655,114 

Articles. 

Month  ending  31st  March. 

1896. 

1897. 

Metals  (other  than  machinery)  .... 
Chemicals  and  medicines 

£ 
2,684,456 

S'i7..''.  i 
2,931,006 

£ 
3,169,955 

3,073,757 

20,449,623 

21,647.:'  :> 

Imports  of  Metals  for  Month  ending 
31st  March. 


Articles. 

Quantities. 

Values. 

1896. 

1897. 

1896. 

1897. 

Cuuper  :— 

(Jnwrougnt „ 

Iron : — 

Ore „ 

Bolt,  bar,  4c.  ... 
Steel,  unwrought . .      „ 
Lead,  pig  and  sheet      „ 
Pyrites „ 

Other  articles  . .  .Value  £ 

4.317 
6,053 
4,548 

487.538 
3,955 
754 
17.041 
56,959 
24,580 

73,175 

5,661 
13,181 
4,830 

563,1110 
2,670 
2,410 
13,800 
63,740 
391,460 
.. 

90,767 
6,177 

£               £ 
40,198         61,601 
147,541        29&590 

206.197  240,580 

346,422       417,113 

34,109          21.411 

6,149           14.390 

190.414         1 60,5 19 

94.261         10S.241 

2.389          37.S50 

76,892        129,358 

221.678        271.951 

78,418        107,456 

158.198  192,933 

Total  value  of  metals 

•• 

•• 

1,602,956 

2,060,013 

Imports  of  Chemicals  and  Dyestuffs  for  Month 
ending  31st  March. 


Articles. 

Quantities. 

Values. 

1896. 

1897. 

1896. 

1897. 

17,100 
21. 269 
15.036 

"  94 

2.50S 

25.801 
30,490 

:;.3"-J 

17.514 

15.456 
47,320 

"   78 
2.634 

32,616 

45,470 

1,625 

£ 

7,751 

3,506 

112,694 

608 
62,818 

22,628 

39,495 
453,038 
26,705 
36.337 
180,119 

£ 

Bark  (tanners',  &c.)    „ 
Brimstone 

Cutch  and  gambier  Tons 
Dyes  :— 

Anilin  and  other      „ 

Nitrate  of  potash . 

Other  articles. . .  Value  £ 

5,035 
10*73 

126,219 

483 

19,786 

23,430 
(0,032 

593,852 
34,025 
16,507 

104,901 

Total  value  of  chemicals 

- 

" 

953,968 

1,012,437 

Imports  of  Oils  for  Month  ending  31st  March. 


Articles. 

Quantities. 

Values. 

1896. 

1897. 

1896. 

1897. 

Palm Cwt. 

Turpentine Cwt. 

Other  articles  . .  Value  £ 

22,23(1 

2,809 

94,456 

10,554,270 

2,536 

774 

858 

7.115 
1,195 

(;'.>..r.!'7 

11,054,302 
2,669 

310 

8,306 

£ 

24.710 
B7.661 
97,878 
228,237 
51.541 
12,997 
609 
74.937 

£ 

7.652 
40,084 

72,208 

2Ki.2s2 

58,623 

7,564 

8.309 

72.053 

Total  value  of  oils... 

.. 

.. 

581,593        476,778 
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Imports  of   liuv    Materia]    roa    Uoh.-Tmctim 

I\i.i-ii;iks   FOB    MOKTH    ENDING   S161  MaHCH". 


Articles. 


Quantities. 


1887. 


1896. 


£ 
3*18 

627,198 

100,285 
26,480 


Hark.  Peruvian  ..    I  II  l  1,950 

Bristle* i  221.189         87,063 

l\M. 

Gum:— 

Arabic 88,483 

l.ar.xc '  168        116.394 

Gutta-pereha 1,132  8,731         S7J 

Hides,  raw. — 

Drv :u.mi  ess..         89*76        187,537 

Wat 27.!«'1         51,761         .v.'.l  r.i 

IvorJ 3i!(  24,614  24*82 

Manure:  — 

guano Tons  1,903 

Bones 7,876         t",,7^:> 

Nitrate  ofsoda ;         12,817 

phateofliine       ..  28,184 

l'urailin Cwt.  51*93         67,380 

Linen  rags Tons 

Bsparto 20,419 

Pulp  of  wood 

Rosin Cwt.         IK..: 

Tallow  and  stearin      .. 

Tar Barrels 

Wood.— 

Hewn Loads       137*74       136,051 

Sawn 101,958       114,237 

Stares 981  7316 

Mahnaany !  58  6*92 

Other  articles. .  ..Value  £ 

Total  value 


11,977 
30,456 

51*88 

B5.667 
96,092 


j;i 

250,696 

89*46 
85*37 


103,136 

61,489 
21,135 
99,097 

1.(0,091 

i>.-.';;£» 

175,747 

167 

262,682 
294.903 

973,144 


3*30*95     :<.381J3S0 


Besides  the  above,  drura  to  the  value  of  73,9831.  were  imported,  as 
ajnunst  S4.89W.  in  March  1896. 


Expobh  or  Miwi.iiimmi-  Ab -  won  Month 

I  MilN..    8161     >1  \I!CII. 


Quanlitie*. 


Value*. 


1897.  1896. 


1V..7. 


Gunpowder Lb.         68 

Milltan  s   •>"'■  L 

es Lb.       1,756, 

Oaoutchooo Value  £ 

ut Tons  30,552 

Product!  ol  coal  Value  £ 
I  u!  in  nware  ...       „ 

\:irr 

Glass:— 

Plate Bq.Pt.       188*40 

Flint Cwt. 

Bottles 61,518 

Other  kinds 

Leather s— 

{Inwrought 12,030 

Wrought Value  £ 

I i 

Floorcloth   Sq.  Id 

Painters'  materials Val.  u 

I'ap.r  Cwt. 

Rags Tons  6,147 

Soap Cwt. 

Total  value ' 


e 

£ 

91*13 

31*48 

107*61 

109.468 

10,733 

67,118 

.. 

194,185 

162,083 

160,115 

167*1 1 

•• 

11,417 

17.H17 

32*M 

8,882 

6,749 

8  383 

19,121 

28,905 

18,006 

li.:,:;i 

14,11311 

13,593 

113,716 

128.927 

34,284 

104,162 

150.861 

93.039 

146,478 

140,417 

h*97 

87,192 

86*61 

65,947 

6S.081 

•' 

3*31,006 

3,073,757 

iHontblp  patent  list* 

*  The  dates  .riven  are  the  dates  of  the  Official  Journals  in 
which  acceptances  of  the  Complete  Specifications  are  advertised. 
Completo  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  oppr  a 
within  two  months  of  the  said  dates. 


Exports  o*  Metals  (other  than  Machinery)  for 

Month  ENDING   SlSfl   March, 


Articles. 

Quantities. 

Val 

les. 

1896. 

1896. 

1897. 

10,891 

62*69 
38*68 

2U'.>7 

263,341 
8*38 

9.993 

1    - 

U*SS 
86*03 

351,144 

6,S!e 

£ 
18*37 

129*96 
B8.146 
61*18 

180*36 

117.IU5 
1,862,060 

30,901 
•21.2:JS 
38*67 
13*58 

80,014 

£ 
49,7  IS 

Copper  :— 
On  wrought....      „. 

Mixed  metal 

Iron  and  steel . . .    Tons 

Plated  wares  . . .  Value  £ 
-  raph  wires  .      „ 

Tn  Cwt. 

Zinc 

44,261 

119,450 

8*90,506 

34,703 

33*86 

139*48 
17*5  ' 

Other  articles  ..  Value  £ 

•• 

•• 

3,684  166 

3469*65 

exports  uk  dlugs  awd  chemicals  for  month 
ending  31st  March. 


Articles. 

Quantities. 

Values. 

1S96. 

1S97. 

1896. 

1897. 

Bleacliing  materials 
Chemical  manure- 
Medicines Value  £ 

Other  articles. . .        w 

149,030 
10*83 

•• 

474.7:'" 
87,479 

45,5<'.l 
- 

£ 

11  ■'.'.772 
34*78 

388490 

117*38 

106,137 

487,568 

'• 

" 

Sn7,.J74 

880*96 

I.— PLANT,  APPARATUS,  and  MACHINERY. 

Applications. 

6916.  P.  Jensen. — From  G.  Lunge  and  L.  liohrmaun. 
Improvements  in  Glover  towers,  Gay-JLussac  towers,  ami  the 
like,  used,  for  instance,  iu  the  manufacture  of  sulphuric, 
muriatic,  and  nitric  acids.     March  16. 

7071.  C.  W.  Ingraham  and  P.  I!.  MeSwords.  Carbureter. 
March  IS. 

710S.  W.  P.  Thompson.— From  A.  Testelin.  I ir proved 
process  and  apparatus  for  spraying,  distilling,  evaporating, 
or  concentrating  liquids.  Complete  Specification.  March  IS. 

7127.  1'.  Jensen. — From  L.  Kohrmann  anil  H.  H. 
Niedenfuhr.  Improvements  in  Glover  towers  anil  the  like. 
Complete  Specification.     March  18. 

7138.  J.  G wynne.  Improved  method  and  machinery  or 
apparatus  for  cooling  liquids.     March  IS. 

7331.  J.  A.  Smith.  — From  B.  L.  Ryder.  Improvements 
in  apparatus  for  drying  fruit  and  other  organic  matter. 
March  20. 

7.')34.  II.  A.  Wheeler.  A  smokeless  furnace.  Complete 
Specification.     March  23. 

7"i  17.  H.H. Schou.  Improvements  in  refrigerating  appa- 
ratus.    March  23. 

7664.  H.  Higgins.  Improvements  iu  or  relating  to  drying 
and  sterilising.     March  24. 

7667.  H.    Higgins.      Improvements    in    and   relating   to 
March  24. 

Improvements    ill    or    relating    to 
March  24. 

Improvements  in  or  relating  to 
apparatus  for  use  in  sterilising,  disinfecting,  and  similar 
purposes.     Complete  Specification.     March  J6. 

8018.  J.  Grossmann.     Sa  (lass  IV. 

SJ34.  T.  S.  C.  Lowe  and  J.  Haug.  Improvements  iu 
coke,  gas,  and  metallurgical  furnaces,  and  processes  con- 
nected therewith.     Complete  Specification.     March  30. 


sterilising  apparatus. 

7668.    H.   Higgins. 
sterilising  apparatus. 

7888.  E.   Foamier. 
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8247.  J.  Laidlaw  and  J.  W.  Macfarlane.  Improvements 
in  centrifugal  machines.     March  31. 

8393.  W.  MeG.  Greaves.    Improvements  in  water-heaters 

and  superheaters.     April  1. 

S414.  A.  II.  Crockford  and  A.  S.  Vose.  Improvements 
in  pressure  and  vacuum  gauges.     April  1. 

8456.  J.  Muir,  E.  A.  Morse,  inul  F.  O.  Pierson.  Refri- 
gerating apparatus.     Complete  Specification.     April  2. 

B482.  W.  Tattersall.  Improvements  in  heating  or  cooling 
apparatus.     Complete  Specification.     April  2. 

8506.  F.  Wippermnnn.  Improvements  in  drying  appa- 
ratus.    April  2. 

8596.  T.  C.  Palmer.  Improvements  in  and  connected 
with  condensers.     April  3. 

X.  S.  Jenkins.     Improvements  in   melting  appara- 
tus.    April  6. 

8976.  L.  Couher.  Improved  means  applicable  for  use  in 
storing  sulphuric  acid  and  facilitating  its  transport.    April  8. 

9042.  T.  Fletcher  and  Fletcher,  Russell,  and  Co.,  Ltd. 
Improvements  in  furnaces  for  use  with  light  hydrocarbons 
as  fuel.     Complete  Specification.     April  9. 

9212.  M.  Graham.  Improvements  in  or  relating  to 
apparatus  for  charging  gas  and  other  retorts.     April  10. 

Complete  Specifications  Accepted.* 

1896. 

6377.  D.  Adorjan.  Apparatus  for  producing  highly 
overheated  steam  and  vapour.     March  31. 

7868.  T.C.Sanderson.  Apparatus  for  drying  white  lead, 
colours,  and  other  powdery,  granular,  and  nodular  sub- 
stances.    March  31. 

7997.  W.  Shedlock.  Evaporating  apparatus,  chiefly 
designed  for  obtaining  salt  from  brine.     March  24. 

12.557.  S.  J.  N'ortoQ  and  H.  A.  Stenning.  Apparatus 
for  compressing  air  and  other  gases.     April  14. 

16,196.  J.  G.  Chamberlain  and  J.  'VVeddell.  Evaporative 
surface  condensers.     April  7. 

19,290.  A.  J.  Boult. — From  O.  Patin.  Electrical  fur- 
naces.    April  14. 

29,587.  E.  Gauhe  and  Goekel.     Mixing  drums.    April  7. 

1897. 

189.  W.  L.  Gilder.     Furnaces.     March  31. 
1580.  J.  Thomas  and   L.  P.  Thomas.      Presses  suitable 
for  the  treatment  of  oil-cake  and  other  materials.    March  31. 
4249.  J.  Bryson.     See  Clas-  III. 


H.— FUEL,  GAS,  and  LIGHT. 
Applications. 

6779.  M.  A.  A.  E.  Bouhiiue.  Process  of  manufacturing 
a  material  suitable  for  production  of  acetylene.     March  15. 

6797.  A.  Ehrenwerth.  Process  for  the  manufacture  of 
incandescent  light.     March  15. 

6940.  II.  A.  Kent.  Improvements  in  inverted  in- 
candescent gas  lights,  and  attachment  of  incandescing 
material  to  same.     March  17. 

6997.  G.  Pereire,  E.  Sorel,  and  B.  Cruvellier.  improve- 
ments in  the  manufacture  of  acetylene  gas,  and  in  apparatus 
therefor.  Complete  Specification.  Filed  March  17.  Due 
applied  for  Ncv.  5,  1396,  being  date  of  application  in 
France. 

1.   I.   Merrifield.     Improvements  in  apparatus  for 
the  manufacture  of  carlmretted  water-gas.     March  17. 

7043.  T.  Lyons,  .1.  Lyons,  and  J.  Pearson.  Improve- 
ments in  acetylene  gas  generators.     March  18. 

71G8.  F.  S.  Thorn  and  C.  Hoddle.  Improvements  in 
acetylene  gas  generators.     March  19. 

•  See  Xote  (•)  on  previous  page. 


7172.  Comte  Albert  Dillon  de  Micheroux.  New  process 
to  desulphurate  coals,  to  destroy  their  smoke  and  bad 
smell,  to  increase  the  number  of  their  calories,  &c.  March  19. 

7177.  E.  Bohm.  Improvements  in  and  in  means  for  the 
production  of  ozone.     March  19. 

7295.  P.  L.  Caron.  Improved  apparatus  for  producing 
acetylene  gas.     March  20. 

7296.  P.  Guerard.  Apparatus  for  the  automatic  pro- 
duction of  acetylene  gas.     March  20. 

7330.  R.  Schoder.  A  process  for  stiffening  incandescence 
mantles.     March  20. 

7435.  C.  Billington,  jun.  An  improved  method  of  and 
means  for  removing  "scurf"  or  retort  carbon  from  gas 
retorts.      March  23. 

7651.  A.  Alter.  Improvements  in  apparatus  for  the 
treatment  of  gas  for  illuminating  and  other  purposes. 
March  24. 

7744.  E.  G.  Brewer.  —  From  The  Gesellschaft  fur 
Acetylen-Gaslicht  Basel.  Improvements  in  apparatus  for 
generating  acetylene  gas.  Complete  Specification.  March25. 

7782.  H.  H.  Lake. — From  F.  Ferracciu.  Improvements 
in  apparatus  for  automatically  generating  acetylene  gas. 
Complete  Specification.     March  25. 

7858.  E.  S.  Higgins,  H.  A.  Bessemer,  and  W.  B.  Nichol- 
son. Improvements  relating  to  the  production  of  gas  and 
its  utilisation  for  the  generation  of  steam  and  for  other 
purposes,  and  to  apparatus  therefor.     March  26. 

7918.  J.  G.  A.  Kitchen.  Improvements  in  or  relating 
to  acetylene  generators.     March  27. 

7920.  J.  B.  de  Lery.  Improvements  in  the  method  of 
and  apparatus  for  effecting  illumination  partly  by  flame  and 
partly  by  incandescence.  Complete  Specification.  March  27. 

7921.  J.  B.  de  Lery.  Improvements  in  and  connected 
with  burners  for  incandescence  gas  lighting.  Complete 
Specification.     March  27. 

7929.  F.  H.  Smith.  An  acetylene  gas  lamp  or  generator. 
March  27. 

7956.  W.  B.  Hartridge.  Improvements  in  the  manufac- 
ture of  artificial  fuel  blocks,  and  apparatus  for  that  pur- 
pose.    March  27. 

7991.  A.A.Stephenson.  An  improved  composition  and 
apparatus  for  enriching  gas.     March  29. 

8007.  R.  Dixon.  Improvements  in  or  relating  to  the 
manufacture  of  coke.     March  29. 

8108.  J.  G.  A.  Kitchen.  Improvements  in  or  relating  to 
acetylene  generators.     March  30. 

S270.  J.  G.  A.  Kitchen.  Improvements  in  and  relating 
to  acetylene  generators.     March  31. 

8332.  A.  E.  Yeadon  and  S.  N.  Yeadon.  Improvements 
in  the  manufacture  of  briquettes  or  compressed  blocks  for 
fuel  smelting  or  other  analogous  purposes.     April  1. 

8359.  C.  W.  Kemp.  Improvements  in  or  relating  to 
incandescent  gas  lighting.     April  1. 

8363.  W.  C.  Perrius.  Improvements  in  gas  lighting. 
April  1. 

8485.  E.  Bouchaud-Praceiq.  Improvements  in  apparatus 
for  carbutettiug  air.     April  2. 

8513.  J.  A.  Bellon-Lencauchez.  Improvements  relating 
to  the  production  and  purification  of  gas,  and  apparatus 
therefor.     April  2. 

8551.  J.  H.  Exley.  Improvements  in  apparatus  for 
manufacturing  acetylene  gas.     April  3. 

8552.  H.  Cousin.  Improvements  in  apparatus  for  manu- 
facturing acetylene.     Complete  Specification.     April  3. 

8583.  W.  Blackie.  Improvements  in  the  manufacture  of 
oxygen  gas,  and  apparatus  therefor.     April  3. 

8721.  V.  Menue.  Improved  acetylene  gas  generator. 
April  6. 

8759.  D.  Meyer.  Improvements  in  incindescent  gas 
burners.     Complete  Specification.     April  6. 

8793.  W.  P.  Barltrop.  An  impioved  apparatus  for  the 
production  of  acetylene  gas.     April  6. 
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80811  J.  G.  Kerr  and  C  Fry.  Improved  apparatus  for 
tlio  production  and  •- r >  > r. i  _•  ■  •  at  acetylene  gas.  Complete 
Specification.     April  s. 

8019.  I'.  V.  Cusalonga.  Improved  method  and  plant  or 
apparatus  fur  the  treatment  ol  wood  foe  the  manufacture  of 
charcoal.     April  8 

•045.  ('.  0.  Unfiling.  Improvements  in  protecting  and 
lining  the  mantles  of  "  YVelsbach  "  and  similar  lights. 
April  '). 

9126.  C.  II  Stearn.  Improvements  in  the  manufacture 
of  filaments  for  incandeseence  lamps.     April  ;). 

* » I  r "« .  I.   Wilkin-.     Improved  apparatus  and  fittings  for 

Impregnating   atmospheric  air    with    pure  volatile    hydro- 

g  is  for  producing  light,  heat,  or 

April  10. 

COMTLBTK   SPECIFICATIONS    ACCEPTED. 

1896. 
I,  II.  Hart.     Illuminating  apparatus.     March  31. 
59.  D.t'.B,  Forester.     Apparatus  for  pressing  Brtifi 
itent  fuel  or  the  like  into  solid  form.     March  31. 
153.  H.    (       15.    Forester.     Manufacturing   artificial    or 
patent  fuel.     March  31. 

25.  V.  B.    Lewes.     Manufacture   nr  production  of  illu- 
minating gas.     March  31. 

9244.  \\'»  Nicbolls.  Manufacture  of  incandescence 
bodies  f6(  illmminating  purposes.     April  1  I. 

9318.  C.  E.  Bolley  and  C.  I'.  Botiey,  jun.  Treatment  of 
pa*  for  illpmioating  and  other  purpose-.     March  31. 

11,737.  K.  Clausolles.  Apparatus  for  the  production 
and  storage  len  ■   g-i>   for  illuminating   purposes. 

March  ,11. 

19,788.  R.  l.'.Gibbs.    Generation  and  storage  of  acetylei 
March  81. 

15,654,   D.    Whalley   and    J.    ITacking.     Acetylene   gas 
I  mentors.     March  -  I. 

16,877.  1..  \  .  Pratis  and  P.  Marengo.  Production  of 
pure  hydra  il   the  application  of  hydrogen  to  the 

ubtainment  of  light,  heat,  and  power.     March  81. 

16,977a.  I..  V.  Pratia  audi'.  Marengo.  The  utilisation 
of  hydrogen  gas  for  the  ohtainuient  of  light,  heat,  and 
power.     April  14. 

80,589  '.  S  T.  Gnstine.  Apparatus  for  the  production 
of  acetylene.     March  24. 

83,598.  (1.  Trouve.     An  acetylene  lamp.     March  '.'4. 

24,558.   11.  II     Lake. — From   V.  Hanotier   and  G.  Qoste- 
let.     Lamps   adapted  for   producing  aud   burning  acetylene 
March  31. 

26,261.  J.  C.  Mewburn.— From  F.G.Bates.  Manufac- 
ture of  combustible  gas,  including  illuminating  gas  in 
motor  engines  driven  bv  such  gas  aud  in  steam  generators. 
M  u-ch  24. 

29,909.  D.  Nagy.  Process  for  making  brown  coal  and 
lignite  coke.      March  24. 

''.     Dellwik.      Prodnction     of   water-gas     and 
apparatus  therefor.     March  24. 


011. 

II.' 


14. 
ator  I  "r 


1897. 
11.  V.  Daix.     Production  ot  acetylene  gas.     April 
.153.  K.  II.  F.  des  Bssards.     An  improved  general 
acetylene  and  certain  other  gases.      April  14. 

14)(i.  A.  J.  Bonlt.— From   II.  F.  Fuller.    Apparatus  for 
the  generation  of  gas.     March  31. 

U.  1'.  Carter.     Apparatus  for  the  production  and 
storage  of  acetylene  gas.     April  7. 

in.— DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  Etc. 

Applications. 
7233.  (J.  W.Johnson, — From   Kalle  and  Co.     Improve- 
ments in  the  manufacture  of  gnaiscol.     March  19. 
9019.  1>.  A.  Casalonga.     See  Class  II. 


Complete  Specification  Acckptku. 

1897. 

4219,  .1.  Bryson,     Retorts   for  the  distillation  of   shall 
and  other  bituminous  substances  or  for  the  calcining  of 

ironstone,  lime,  and  ether  substances.     March  31. 


IV.— COLOURING  MATTERS  and  DV 

Applications. 

6913.  II.  It.  Valal.  An  improved  manufacture  of  colour- 
ing matters.  Piled  March  16.  Dale  applied  lor  March  II, 
ls;i7.  being  date  ol  application  in  Fran 

7213.    II.    II.    Lake.  —  From    The    Farhwcrk     Muhlheim 
vonnals  A.  Leonhardt  and  Co.    Improvements  in  the  nianu- 
taetuie  of  sulpho  acids  of  the  naphthalene  series  and  of 
ring  matters  derived  therefrom.     March  19. 

i  I.  Imray. — From  The  Farbwerke  vorniaU  M 

Lucins,    and    Briining.      Manufacture    of    new    safranine 
derivatives.     March  20. 

S.  I'itt. — From  I..  CasseUa  and  ( '■■.     Improvements 
in  the  production  of  azosafraninc  derivative-.     March  Jo. 

7:i4l.  .1.    v.    Johnson.— From    t '.    F.    Boehringer    and 
Soehne.     Improvements  in   the   preparation  of  aikyls 
uric  acids.     March  20. 

7704.  W.  H.  Claus  and  A.  Ree.  Manufacture  of  brown 
colouring  matters  containing  sulphur.      March  23. 

8018,  ■!  Grossmann.  Apparatus  for  te-ting  indigos  and 
other  dyes  and  colours.     March  2'J. 

8173.  (1.  1!.  F.llis.  —  From  La  Societe  Cbimiquo  des 
L'sines  du  Rhone,  aneicnneinent  G.  P.  Monnel  el  Cartier. 
Improvements  in  the  manufacture  of  colouring  matt'  r-. 
March 

8188.  II.  E.  Newton. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.  Improvement-  in  the  manufacture  or 
production  of  colouring  matter-.      March  'Mi. 

8235.  G.W.Johnson, — From  Kalle  aud  Co.  Improve- 
ments in  the  manufacture  and  production  of  azo  dyestuffs 
or  colouring  matters  suitab  i  _r  cotton.     March  30. 

33.  0.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius,   and     Briining.      Manufacture    of    new    safranine 

derivatives.      April  1. 

8569.  II.  E.  Newton. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.  Improvements  in  the  manufacture  or 
production  of  colouring  matter-.     April  3. 

8994.  A.  M.  Clark. — From  Kallmann  and  Bapp.  A 
processor  the  production  of  new  tetrazo-azo  compounds. 
April  S. 

90c.t_>.  M.  N.  J.  ltigbv.    An  instantly  drying  ink.  April  9. 

9213.  H.  R.  Vidal.  Improvement- in  the  preparation  of 
dipheuyl.  dinaphthyl,  and  their  derivative-.     April  10. 

Complete  Specifications  Accepted. 

1896. 

7596.  Levinstein,  Ltd.,  and  I.  Levinstein.  Manufacture 
or  production  of  new  colouring  mailer-.     April  14. 

8860.  ().  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius,  aud  Briining.  Proeess  for  discharging  para-uitro- 
aniline  red  fabrics,  white  and  coloured,  and  manufacture  of  a 
discharging  colour  therefor.     March  31. 

9343.  O.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Briining.  Manufacture  of  basic  disazo  dye- 
stuffs.     March  24. 

11,309.  Read,  Holliday,  and  Sons,  Ltd.,  and  H.  Dean. 
Manufacture  of  basic  colouring  matters.     April  14. 

189.    H.    It.    Vidal.      Manufacture    of   sulphuretted 
colouring  matters.     March  24. 

20.230.  B.  Willcox. — From  The  Badische  Auilin  and 
Soda  Fabrik.  The  manufacture  and  production  of  colouring 
matters  from  dinitronaphthalenes.     April  14. 
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1897. 
1145.    IT.   Imray. — From   F.  Peterson   and  Co.     Manu- 
facture of  new  colouring  matters  from  benzidin  sulpha  acids. 
March  31. 


V.— TEXTILES,  COTTON,  WOOL,  SILK,  Etc. 

Applications. 

6768.  O.  Imray.— From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Pruning.  A  method  of  improving  cotton 
fibre.     March  15. 

7093.  C.  D.  Abel.  —  From  J.  Kleinewefers  Sohue. 
Process  and  apparatus  for  mercerising  cotton  in  the  form  of 
hanks.     March  18. 

8460.  K.  T.  Sutherland.  Improvements  connected  with 
the  removal  of  gum  and  such  like  from  fibres.     April  2. 

9056.  K.  Crepv.  Improvements  in  the  method  of  and 
means  for  "  mercerising  "  vegetable  fibres,  fabrics,  and  the 
like.     April  9. 

Complete  Specification  Accepted. 

1896. 
12.S1I7.  L.  Frankenstein.     Finishing  or  ornamenting  the 
surface  of  waterproof  fabrics.     April  7. 


VI.— DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  and  BLEACHING. 

Applications. 

7622.  J.  Tait.     See  Class  XIX. 

7821.  S.  Schwabe  and  Co.,  Ltd.,  A.  Binz.  and  It.  Boral. 
Improvements  in  printing  textile  fabrics  which  may  bo 
subsequently  dyed.     March  26. 

8033.  W.  Watson  and  E.  Bentz.  Improvements  in  the 
production  of  coloured  discharge  patterns  on  indigo-dyed 
cotton  fabrics  in  calico-printing.     March  29. 

8114.  O.  H.  Stone.  A  new  or  improved  process  of 
colouring  papers.     March  30. 

901 1 .  L.  Koenig,  jun.  Improved  appliance  for  dyeing 
and  bleaching  textile  staples,  filaments,  or  fibres,  on  tubes 
and1  Imbbins.     April  8. 

Complete  Specifications  Accepted. 

1896.  • 

7'J77.  H.  W.  V.  Wilson  nnd  W.  Brown.  Apparatus  for 
varnishing  or  otherwise  coating  paper,  cardboard,  or  other 
material.     April  7. 

8311.  L.  C.  G.  Lesage.  Process  and  apparatus  for  use 
in  colour  printing.     April  7. 


VIL— ACIDS,  ALKALIS,  and  SALTS. 

Applications. 

6916.  P.  Jensen. — From  G.  Lunge  and  L.  Rohrinann. 
Set:  ('lass  I. 

7066.  W.  Garroway.  Improvements  in  the  manufacture 
of  ammonium  nitrate  and  other  salts.     March  18. 

7192.  .\.  Schmidt.  Process  and  apparatus  for  the  pro- 
duction of  the  acetates  of  lead,  copper,  and  the  like. 
Complete  Specification.     March  19. 

7715.    J.     McGongan    and    A.    McGougan.      Improved 
for  the    production    of   nitrites   of    the    alkali   or 
alkaline  earth  metals.     March  25. 

I'..  C.  1  Human.  A  new  manufacture  of  a  salt  or 
compound  containing  bromine.     March  29. 

>.  ISourgois,  A.  Lencauchcz,  1..  Hoche,  and  E. 
Isidor.  Improvements  in  or  relating  to  apparatus  for  the 
recovery  cf  ammonia  and  other  products  from  gases. 
March  30. 


S:t:?5.  W.  Wyld  and  J.  H.  Cox.  Improvements  in 
the  means  or  method  of  manufacturing  ferric  sulphate. 
April  1. 

8671.  B.  C.  Hinman.  A  new  manufacture  of  a  salt  or 
compound  containing  bromine.     April  J. 

8976.  L.  Coulter.     See  Class  1. 

9099.  T.  Savage.  Improvements  in  the  production  of 
nickel  sulphate.     April  9. 

9161.  A.  J.  Bambridge  and  G.  Weddell.  Improvements 
in  the  manufacture  of  bicarbonate  of  soda  and  of  carbonate 
and  bicarbonate  of  ammonia.     April  10. 

9215.  H.  1\.  Yidal.  An  improved  process  for  manufac- 
turing alkaline  cyanides  and  other  cyanated  products. 
April  10. 

Complete  Specifications  Accepted. 

1896. 

10,252.  D.  A.  Peniakoff.  .V  process  for  obtaining  and 
extracting  caustic  alkalis  from  alkaline  aluminates,  and 
hydrates  of  barium  and  alumina  from  barium  aluminate. 
April  14. 

15,834.  A.  J.  Outhenin-Chalandre.  Electrolysis  of 
soluble  salts,  especially  applicable  for  the  production  of 
chlorine.     April  7. 

VIII.— GLASS,  POTTERY,  and  ENAMELS. 

Applications. 

6840.  A.  D.  Brogan,  A.  M.  Malloch,  and  J.  Craig. 
Improvements  in  and  relating  to  leers  or  kilns  for 
annealing  glass.     March  16. 

8494.  L.  Mondron.  Improvements  in  the  manufacture 
of  plates  of  glass  designed  for  covering  walls,  ceilings,  and 
other  surfaces.     Complete  Specification.    April  2. 

Complete  Specifications  Accepted. 
1896. 

7899.  R.  Stanley.  Ovens  for  drying  and  burning  tiles, 
pottery,  and  other  plastic  or  semi-dry  ware.     April  14. 

8148.  The  Coalport  China  Co.,  Ltd.,  and  T.  J.  Bott. 
Ornamentation  or  decoration  of  china,  earthenware,  glass, 
and  like  ware.     March  31. 

10,471.  W.  West.  Apparatus  for  the  manufacture  of 
moulded  clay,  earthenware,  and  ceramic  articles.  April  1 1. 

15,804.  J.  Davis  and  A.J.  Davis.  Method  of  producing 
coloured  glass  lights  for  lenses,  also  applicable  for  other 
suitable  purposes.     April  7. 

17,391.  P.  T.  Sievert.  Manufacture  of  sheets,  cylinders, 
and  other  forms  of  glass.     April  14. 

1897. 
334.  G.  G.  M.  Hardingham.— From  G.  W.  Blair.    Manu- 
facture of  glass  articles.     March  24. 

1432.  A.  J.  Boult. — From  P.  A.  J.  Gasse.  Decoration 
of  earthenware,  china,  glass  tiles,  bricks,  and  the  like. 
April  7. 

3376.  E.  W.  Brock.  New  or  improved  process  foi 
transferring  printed  matter  from  paper  to  glass,  earthen- 
ware, and  other  enamelled  surfaces.     April  7. 

IX.— BUILDING  MATERIALS,  CLAYS,  MORTARS, 
and  CEMENTS. 


Applications. 

7798.  T.  Parker. — From  G.  W.  Parker.  Improvements 
in  the  art,  method,  or  process  of  treating  gypsum  rock 
for  the  production  of  artificial  marble  and  the  like.  March  25. 

8261.  .1.  llowden.  Improvements  in  fireproof  floors. 
Complete  Specification.     March  31. 

8268.  .1.  Savers.  Improvements  in  the  manufacture  of 
artificial  stone  and  the  like.     March  31. 
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9030.  1     C.   Hu  \»   improved  treatmi 

UasMuniaee  si  therefrom 

.•i  hydraulic  or  similar  cement,  or  for  other  purposes  requir- 
ing use  of  dry  granulated  slag.     April  9, 

9072.  1).  Wilson.  An  improved  cement  or  concrete. 
April  9. 

9078.  D.  Wil-on.  Improvements  in  the  manufacture  of 
abbe  tor  the  beds  of  billiard  table-  and  other  purposes, 
rtepe  and  blocks  for  building  and  other  purposes,  pillar-, 
eolumns,  posts,  poles,  ohimney  pots,  pipes,  or  tubes,  baths, 
-ink-,  tank-,  buckets,  casks,  drums,  01  barrels,  and  other' 
hollow  articles  and  resai  Is.     April  9, 

Complete  Specifications  Accepted. 
1896. 
9100.  J.  '  .  Nichol.     Mat. -rial  to  he  used  as  a  substitute 

lor  wood,  and  to  be  known  as  "  fal.ricoid."     April  14. 

11,182.  W.  P.  Thompson.  Method  of  preparing  or  treat- 
ing <rood,     March  31. 

11,683.  J.  Dixon  and  A.  Reynolds.  Manufacture  of 
silica  bricks  or  other  highly  refractory  bricks.     April  14. 

86,847.  J.  .J.  Moffat.  Fireproof  floors,  ceilings,  walls, 
and  partitions.     N'ov.  26. 

i    <>.    Kroner.      Process   for  the   production    of  a 
material   for    making   floors,    plasteriugs,   ceilings,   walls, 
-    and  the  like  «  ithotit  joints  or  chinks.      April  7. 

1897. 

A.  Allison.— From  F.  P.  Stone.     Process  of 
solidifying  wood.      April  7. 

2402.  W.  D.  Cliff.     (Hazed  bricks,  and   manufacture   of 

the  same.     April  7. 

8791.  F.  S.  Winser.  Method  of  manufacturing  stone- 
ware and  the  like.     April  7.  s 

sl.,h:U^:,(  '   I-"1°k''-    presses  for  forming  artificial  stones, 
-labs,  tiles,  and  the  like.     April  7. 

1048.  \\  s.  Robinson  and  s.  m.  Brookfleld.  Cement 
ami  concrete.     March  31. 


X.-MFTALLURGr,  MIXING,  Etc. 
Applications. 
6881.  H.  1!    Cassel  and  B.  C.  Hinman.     An  improved 
process  of   and  apparatus  for  extracting  gold  from  it-   ores 
and  compounds.     March  16. 

6890.  W    H.  Staliard.-From  .1.  II.  R.  Whinfield.     Im- 
proved method  tor  treating  ,ron  aud  „ce,  aud  0„|ei. 
.March  16. 

6991.  H.  Griffith,  juu—From  V.  Coppec  and  \  F 
Kempleo.    Improvements  relating  to  aluminium.    March  17 

6992.  H  Griffith,  .jun.-From  V.  Coppee  and  A  e' 
Keuiplen.  Improvements  relating  to  the  casting  of  alumi- 
nium and  other  metals.     March  17 

6993.  H  Griffith,  jun.-From  V.  Coppee  and  A.  E 
Sum.     March  V™™m<  "^  ^  ""  "razing  of  alumi- 

-1.  La  Soeiete  des  Cmvres  de  France.  Process  nnd 
apparatus  for  obtaining  pure  copper  in  a  singlfo^tiTn 
Med  March  17.     Date  applied  for  A  B96beine 

date  of  application  in  France.  '         V 

,7-9f"iJ\,Cope-     ImPn>vements  in  and  relatm*  to  nickel 
M  nickel-alloy  eastings.     March  19. 

7218.  B  Becker.     Improvements  in  extracting  nreeions 

ZSJ  MarTlcT    C0DtainiDS    *"*    ^JEE 

wi.h'n,';  n'-'f ' ':'1wer-1  'r**-     Improvements  in  or  connected 
March  19  S<fara,lng   "«*als   from   cyanide   solutions. 


II.  B.  Cassel  and  li.  C.  Hinman,     An  m.provcd 
process  of  and  apparatus  for  extracting   gold  from  its 
impounds.     March 

A.   J.    M«y.     Iniprovenient-    in   potassium    fluxes 
lor  use    in   the   manufacture    and    casting   of   iron   or 
March  35. 

77.',7.  W.  .1.  May.  Improvi  ments  in  fluxes  for  use  in  the 
manufacture  and  casting  of  steel.     March  25. 

-     W  .  .1.   May.       Improvements    in    metallic    sodium 
use     in     the     melting    or    workiii"    of     metals 
March  25. 

II.  M.  Martin.     Improvements  in  the  production  of 
QgS.     March  -J9. 

8040.  A.  Gilbertsonand  D.  Jenkins.  A  new  or  improved 
method  or  process  for  the  manufacture  of  sheets  of  iron 
>teel,  or  other  material.     March  29. 

Nicholas.     Improvements    in    the   recovery  of 
metals  contained  in  ores  or  other  compounds.      March  81. 

Kentler  and  F.  Steinert    Process  ami  apparatus 
for  recovering  iron  from  slag-heaps.  ( Jomplete  Specification. 

.7.  H.  K.  Jamison.     Improvements  in  the  manufacture 

or  treatment   of  armour  plates  and   in  apparatus  emnl.ned 
therein.     April  3. 

v"'7s.   8.  K.  Jamison.    Improvements  in  the  manufacture 

or  treatment  of  steel  or  nickel  steel,  and  of  articles  made 

steel,  and  in  apparatus  employed  therein.     April  3. 

86.  F.   Moss  and   S.  J.   Davis.      A   new  process  for 

-taming  and  colouring  metals  and    for  other  suitable  pur- 

Apnl  5. 

8763.  C.  II.  Foote.  W.  II.  Walker,  and  E.  A.  S.  Clarke. 
Improvements  in  the  manufacture  of  steel  bv  the  Kesscmer 
or  open-hearth  process.     Complete  Specification.     April  6. 

8873.  W.  Noad  and  W.  Agate.  An  improvement  in  the 
obtamment  of  copper  from  ores  and  other  copper-bearine 
substances.     Complete  Specification.     April  7. 

8887.  0.  Imray.-From  The  Pennsylvania  Salt  Manu- 
facturing (  o.  Improvements  in  apparatus  and  appliances 
for  casting  metals.     April  7. 

8990.  G.  II.  Blenkinsop.     Improvements  in  or  relating 

to  the  smelting  ot   mixed  minerals,  ores,  and   the  like  con- 
taining lead  and  zinc.     April  8. 

Complete  Specifications  Accepted. 

1896. 

7315.  J.E.Preston.     Amalgamating  apparatus.    April  6. 

■     r4--\  B- A-  HadfieM.      Manufactur,  ;    alIov  of 

iron.      April  7. 

7436.  W.  Gibbings.     Blastfurnaces.     April  14. 

-    Vivian.     Recovery   of  gold,    silver,  and   other 
precious  metals.     March  2  I. 

10£94.  JR.  Wylde,  J.  W.  Kynaston,  and  J.  Brock. 
I.Nt, action  ot  zinc  from  ferruginous  liquors,  specially applic- 
April  7        tre;,tmcm  of  ,he  sPem  u"qno«  of  copper  works. 

10,1864.  B.  Politzer.  A  process  for  protecting  metallic 
MarchL.^"151         emiCaI      and     «"»«Ptieri«3     action 

mInW#i5^Di  A-  Pt,,,iako5-  A  Process  of  manufacture  of 
wl  „ orh  al"'"^um'  "hlLh  m«>  or  may  not  be  combined 
with  other  sulphides.     April  7 

Steel'^prii  1  ?h°U  :'n''  *"  StUbb''     CarbonisinS  ir°»  aod 

Mareh'Ji    "'     ^"'^        TrcMmvnt     °f     "ehlable     iron 

o,3".144'.  V'"'  Cot,,i;ls-    rroceS;'  rf  ca3"'°g  for  reducine 
the  density  of  cast  articles.     .March  31.  b  re,,UUD- 


1897. 


8789.  H.  S.  Lloyd.     Storage  batteries.     March 


31. 


41„b.  W    B.   Johnson.— From    Tlie    Pennsylvania   Salt 
Manufacturing      Co  Vunar-itiis      f.„-        uu>»nnia 

March   il  -vpparatus      for      .fisting      metals. 


- 
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[April  30, 1S97. 


-    Neffgen.    Process  ot  treating  granular  or  put, 
,„„  „r\-„  and  slag,  or  other  resfdues  contemn* 
iron,  to  facilitate  the  extraction  ot  the  same.    Maich  .4. 


1897. 
859   Ascbermami.    Process  for  the  extraction  of  metallic 
alloys  and  pure  metals  by  electric  heat.     March  31. 
995    w.S   Doe.     Galvanic  batteries.     March  31. 


XI.— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 

Applications. 
6818.  .1.  Eritirisle.-FroniC.  T.  Barret     An  improved 

Ke  battel  ] .     I  omplete  Specification.     March  lb. 
6929   F    Taylor,  A.  Cooke,  and  B.  W.  D.  Montgomery. 
\„  improved  diaphragm  for  separating  the  gases  in  electro- 
iv.is  of  sodium  chloride  and  other  salts,  and  other  improve- 
meets.     March  1". 

J024.  G.  W.  de  T.uizelmann  and  C  W.  Baker.  Improve- 
ments  in  electric  ■welding.     March  17. 

\  J.  Marqnand.  Improvements  in  and  relating 
to  secondary  batteries  or  accumulators,  and  the  manufacture 
thereof.     March  17. 

7113.  F.H.Perry.     Improvements  in  primary  batteries. 

March  18.  . 

7314  F  E  Everard.  Improvements  in  or  relating  to 
accumulator  plates  or  electrodes  for  secondary  batteries. 
March  20. 

7775  W  J.  S.  Barber-Starkey.  Improvements  in  or 
relating  to  electrodes  for  secondary  batteries.     March  25. 

7958.  K.  A.  Jahncke.  Improvements  in  and  connected 
with  electric  batteries.     March  2  7. 

8059  1)  G.  Fitz-Gerald.  Improvements  in  elements  for 
secondary  batteries  and  electrodes  for  electrolysis. 
March  29. 

8131    S.  V.  B.  Essick.     Improvements  in  primary  electric 
batteries  or  generators.     Complete  Specification.    March  30. 
8"31     G     F.    Redfern  —  From    C.    Riordou.      Improve- 
ments    in    storage    batteries.        Complete      Specification. 
March  30.  ■  . 

s.-,37.  H.  Stanhope.  Improvements  in  or  connected  with 
electric  batteries.     April  3. 

8696.  A.P.Laurie.  Improvements  in  secondary  batteries 
or  storage  cells.     April  6. 

9118.  L.  Epstein.  Improvements  iu  secondary  voltaic 
batteries.    April  9. 

Complete  Specifications  Accepted. 
1896. 
8080.  E.  Commelin  and  1!.  Viau.    An  improved  electrical 
accumulator  under  pressure.     April  14. 

10,472.  G.   A.    Grindle.      An   improvement    in   active 
material  for  secondary  voltaic  batteries.     March  31. 

10,718.    II.    O.    Tudor.      Manufacture    of   positive    lead 

irodes  for  electrical  accumulators.     April  7. 
11,212.    T.   (lark.      Dry   cells    for  galvanic   batteries. 
April  7. 

11,730.  W.  P.  Thompson.— From  The  Elektra  Galvano- 

plasiische   Anstalt,  II.  Teith,  and  A.  Fioeck.     Apparatus 

lor  producing  galvanic  or  electrolytic  depositions.    April  14. 

11,732.    E.    Grunwald.      Plate    for    storage     batteries. 

April  If. 

19,218.  E.  J.  Constant  and  A.  von  Hansen.  Manufac- 
ture or  production  of  chemical  products  by  electrolysis. 
April  11. 

60.  V.   H.  Snyder.      Improvements    relating   to  the 
coating,  covering,  or  amalgamating  of  metals  with  metals, 
ith  metals  aud  other  materials,  by 
t),,    .:    I    i  electricity,  and  to  apparatus  therefor.      March  ::  I. 
27,262.  I  >.   Rothmund,  E.  von   Burgwnll,  and  L.  Ofen- 
nssl.    An  improved  primary   element  with  interchange- 
able    electrode-     and     regenerate     positive     electrodes. 
!l  31. 
29,306.  A.  Heil.     Secondary  batteries'.     March  24. 


XII.— FATS,  OILS,  and  SOAP. 
Applications. 

7228.  P.  Villain.  Improvements  in  the  manufacture  of 
scented  antiseptic,  medicinal,  or  multi-coloured  or  variegated 
soap,  and  in  machinery  or  apparatus  therefor.      -March  19. 

8560.  T.  McKinuon.  Improvements  in  or  relating  to 
soaps  or  other  like  preparations.     April  3. 

8796  E.  G.  Scott.  Improvements  in  aud  connected  with 
the  'saponification  of  fatty  matters  and  in  the  manufacture 
of  glycerine.     April  6. 


XIIL— PAINTS,  PIGMENTS,   VARNISHES, 
RESINS,  INDIA-RUBBER,  Etc. 

Applications. 

7014.  X.  W.  Meadows.  A  process  for  reclaiming  india- 
rubber  from  fabrics  coated  on  both  surfaces.     March  17. 

7399.  E.  O.  S.  Geutele  and  H.  R.  Gentele.  Improve- 
ments in  and  in  the  manufacture  of  pigments,  printing  inks, 
or  paint  mixtures.     Complete  Specification.     March  22. 

$479.  J.  E-  Spong.  Improvements  in  compounds  of 
india-rubber.     April  2. 

8510.  C.  A.  Hakanson,  .T.  H.  Hakanson,  and  A.  R. 
Hakanson  Paint  or  composition  to  be  used  as  a  coating, 
more  especially  in  the  manufacture  of  artificial  slates  and 
for  coating  tile's,  plates,  and  other  articles.     April  2. 

8811  R.  Hiugston  and  .1.  C.  Rankin.  An  improved 
anti-fouling  and  anti-corrosive  paint.  Complete  Specifica- 
tion.    April  6. 

Complete  Specifications  Accepted. 

1896. 

12  451.  K.  Cadoret.  Plastic  and  incombustible  material— ■ 
textiloid— to  be  used  as  a  substitute  for  india-rubber, 
celluloid,  leather,  oil-cloth,  linoleum,  mother-of-pearl 
tortoise-shell,  amber,  ivory,  and  the  like,  and  capable  ot 
beinc  moulded,  drawn  or  made  into  threads,  aud  in  the  torm 
of  plates,  tubes,  cylinders,  or  soft  or  silky  threads 
resembling  silk  in  appearance.     April  7. 

26,548.  E.  Fenton.     Production  of  artificial  gutta-percha 
and  caoutchouc-like  substances.     March  31. 


XIV.— TANNING,  LEATHER,  GLUE,  and  SIZE. 
Applications. 

6769.  O.  Imray.— From  The  Earbwerke  vormals  Meisler, 
Lucius,  and  Briining.     See  Class  XXI. 

7_'7o.   E.  White.     Improvements  in  apparatus  for  taunmg 
hides  and  skins.     March  19. 

8042.    A.  Mitscherlich.     Process  for  the  manufacture  of 
glutinous  substances.     March  29. 

8391.  A.  Zimmermann.     Improvements  in  -he  treatment 
of  gelatinous  substances,  skins,  and  the  like.     April  1. 
-  8632.  <;.  Houevman,  S.  Honeymau,  and   R.  Arneil.     An 
improved   method  for  the  manufacture  of  chrome-tanned 
leather.     April  5. 

9106.  E.O.Daniel.      Improvements   in  the   preparation 
for  and  tanuing  of  hides  and  skins.     April  9. 

Complete  Specifications  Accepted. 

1896. 
13  68C.  H.  Schmi.lt   ami   J.  Landinl,      Arrangement  for 
performing  a  continuous  work  of  tanuing.     April  14. 
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1897. 
576a.  A.  .1    li  mil        IV,., i,   i,,    |..   LippoM.      trapi  ived 
substitute  for  leather  or  like  raotcrial,  an,!  the   met] 
manufacturing  the  satn        "ipril  14. 


XV.— AGRICULTURE  and  MANURES,  Ktc. 
Complete  Specification  Accepted. 
189".. 
I    M    kfooneyand  V.  Dickson.    Manufacture  and 
storing  ,,i  superphosphates  and  the  like.     April  l  I. 

XVI.— SUGARS,  STARCHES,   GUMS,  Etc. 
Application*. 

rs''1-  M   Sachs.      Processes  for  separating  impure  sugar 
at    one  o|ieration   into    crystallised    sugar   and   in,, 
March  26. 

9108.  A.  .1  Boult  — From  C.  M.  Higgius.  Improve- 
ments iu  or  relating  to  adhesive  compounds.  Complete 
Specification.     April  9. 

I'oMPl.llir     Sp»  III,   121  i.  in     A,  CBPTED, 
1897. 
1144.  A.Classen.    Manufacture  of  chemical  compounds 
oi  starch  and  dextrine,  or  equivalent  bodies,  with  formalde- 
hyde or  its  equivalents.     March  24. 

XVII.-BREWING,  WINES,  SPIHITS,  Etc. 

Applications. 

(80.  B.J.  I!.  Mills.— From  A.  Dalmote.     An  improved 

diattasic  preparation  to  be  employed  in  the  manufacture  of 

bread  mid  other  foods   and  beverages,  ;md  to  be  used  as  an 

aid  to  digestion.     March  29. 

ii.  Hathaway.  An  improved  method  of  and 
apparatus  for  purifying  and  maturing  alcoholic  Honors 
March  30. 

9018.0  rtachmann.  Process  and  product  for  the 
preparation  of  certain  kinds  of  beer.      April  8. 

Complete  Specifications  Accepted. 
1896. 

13,263.  B.  W.  Valentin.  Manufacture  of  material  for 
use  in  brewing  or  priming  ales  and  beers.     April  7. 

39,965  .1.  V.  Johnson.— From  The  Electric  Rectifying 
and  licfimng  Co.  Apparatus  for  treating  or  purifying, 
rectifying,  ageing,  deodorisiug,  and  decolorising  alcoholic 
and  other  liquids  or  liquefied  matter.     March  31. 

1897. 
2434.  J.   Sinclair.     Improved   valve   fittings   for   use  in 
fermenting  rats  or  stone  squares.     April  14. 


XVIII.— KOODS,  SANITATION,  Etc.,  and 
DISINFECTANTS. 

Applications. 
A. — Foods. 

6915.    K.   I.   D'Doherty.     An  improved  method   of  pre- 
venting the  decomposition  of  animal,   vegetable,   or  other 
alimentary  substances  or  products.     Complete  Specification 
riled   March   16.     Date  applied  for  Aug.   27.   1S96,  bein» 
date  ot  application  in  Queensland. 

72-20.  A.  S  IVyser.  A  method  of  treating  milk  and 
obtaining  therefrom  a  gelatinous  proteid  substance  and 
thus  forming  a  nourishing  food  for  invalids  and  others 
March    19. 


■''■•'■,    b    1  iiiu.     A  new  or  improved   food  preparation 
'"|J    I""  facture    thereof.       (  ompletc 

ncation,     March  24. 


Thompson.     From  I    0.1  nfiin 
and   process   of  making 


Improve,! 

the    same. 


YV.   P. 

silbstitn 
March  29. 

B.  J. 

Si  \  1 1 

!     Hyatt.      Ini|  -   in   the   treatment    and 

utilisation  of  chicory.     Compli  :,,,,,.     Aprils. 


B.    Mills.  — from    A.    i>  ilmote       S      I 


B. — Sanitation. 

E.   Phillips,      Improvements   in  the    disposal   of 
sewage,  ami  in  the  collection  and  storage  of  gas  given  ,,tl 

in  such  process.      March  23. 

'■    \     I.    ICatow.— From  Riensch  and  Co. 
or    improved    process    and    apparatus    for     purifying    and 
utilising  town  sewerage.     March  31. 

6375.    P,  .1    l-'ruh.      Procc-s  and   apparatus  for  removing 
all  dirtying  ingredients  in  the  chimney  smoke.     April  I.    ' 

~ W     M,  Ducat.     An   improvement  in  or  coi 

with  the  purification  of  wati  .  sewage  and  other  foul  liquids 
April  2. 

C. — Disinfectants. 

328.  .1.  L.  Mortimer  and   .!.  It.  Williams.     A    new   ami 
improved  disinfecting  and  antiseptic  block.      March  16. 

Complete  Specifications  Accepted. 
A.—  Foods. 
189G. 
7m42.    H.    Higgins.      Preservation  of    foods  and   other 

Is.     March  31. 
788o.   R.   Haddan.— From  Kathreiners  Malikaffee  Tab 
mit  beschrankter  Haftnng.     Process  for  producing  coffee 
j    substitutes  for  grain.      April  7. 

11,060.  .1.  Davidson.     Manufacture  of  products  from  tea 

March  24. 

23,40n.   H.  H.  Lake.— From  A.  Astol6   and  E.   Iiru-tia- 
telli.      Improved  alimentary  substance     April  7. 

252205.    H.   D.   Perky.      Method    and   means    for    the 
reduction  ot  grain  to  thread-like  or  shredded  form,  and  for 
the   disposition  of  the   same  in  the    manufacture  of  bis 
and  other  forms  of  bread.     March  24. 

,-7;'  U:  ,S:  '',  Sorenson  and  A.  P.  Heyman.     Mannfai  - 
ot  artificial  food  for  swine,  cattle,  and  the  like.     March  24. 

B. — Sanitation. 
1896. 
11,343.  E.  W.  T.  Jones  and  J.  Garfield. 
sewage  and  other  liquid-.     April  7. 

15,208.  If.  W  Kearns.     Apparatus  or  means  for  treating 
ManAsf*    °r       P°Slt   fl'°m   f°nl    WaterB   and    the   lik^ 

tl,ef,'fi7l;'  S- de/etroffi  A  MW  or  improved  method  for 
the  treatment  of  town  sewage,  refuse,  and  the  like,  for  the 
destruction  of  animaleiihe  and  the  production  of  a  fertilisine 
compound.     April;.  '  " 


Purification  of 


C. — Disinfectants. 
1896. 
1978.    S.    Wohle    and   A.    C.    Irwio. 
detergent.     April  7. 


Manufacture    of 


XIX— PAPER,  PASTEBOARD,  Etc. 
Application. 
7622.  J.  Tail.    Improvements  in  bleaching  and  purifyioe 

paper  pulp.      March  24.  F       }     * 
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Complete  Specifications  Accepted. 
189G. 
210.    H.  H.  Lake.  —  From   E.  Borland  and  J.  Girard. 
Manufacture  of  paper  pulp  from  the  broom  plant.     April  7. 
9100.  J.  C.  Nicbol.     Set' lla<s  IX.     April  14. 
12.6S2.  W.  A.  Kershaw  and  The  Medway   Taper   Mills 
Co.,  Ltd.     Manufacture  of  multiple-pulp  papers.    April  14. 

189T. 

1550.  P.  H.  Hansen  and  J.  K.  Westengaard.  Manufac- 
ture of  artificial  horn  and  the  like.     March  24. 

4099.  A.  A.  Hunting  and  E.  A.  Leigh.  Method  and 
apparatus  for  drying  paper  and  similar  materials.     April  7. 

XX.— FINE   CHEMICALS,   ALKALOIDS, 
ESSENCES,   asd  EXTRACTS. 
Applications. 
6790.  K.  H.  C.  Durkopf.     Improvements  in  the  manufac- 
ture of  products  of  condensation  from  formaldehyde  and 
tannin.      March  15. 

7341.  J.    Y.    Johnson.— From    C.   F.   Boehringer    and    . 

line.     See  Class  IV. 
S026.  C.  Castel.     Improvements  in  the  manufacturing  of 
acid  "  ethyl-sulphuric     and    the    production     of    alcohol. 
March  29. 

8308.  F.  Richard.  Improvements  in  vaporising  appa- 
ratus suitable  for  converting  methyl  alcohol  into  formic 
aldehyde.     March  31. 

•;  II.  Mack.  Method  of  producing  highly  concen- 
treted  fat  solutions  of  fragrant  substances.  Complete 
specification.     April  I. 

8671.  B.  C.  Hinman.     See  Class  VII. 
8915    J.    Y.    Johnson.— From    C.    F.    Boehringer  and 
N„hne.     Method  of  preparing  alkylated  dichloroxypunnes. 

April  7. 

Complete  Specifications  Accepted. 

1896. 
77  !■»    A.    Classen.     Production   of    formaldehyde   com- 
pounds of,  the  albumen  and  protein  bodies.     March  3. 

957 '1  if:  E -£ewton.— From  The  Farbenfabriken  vormals 
F.Bayer  and  C',,.  Manufacture  of  a  pharmaceutical  sub- 
stance.     March  31.   \ 

10,003.  J.    Y.    Johflwn.  —  From    C.    Boehringer    and 
hne.     Manufacture  orVouuot'ou  of  clDnamlc  aldehyde. 
March  31.  V,. 

10,005.  E.  Fischer.  A  method  of  preparing  alkylated 
uric  adds.     April  14.  v  _ 

11  061.  J.  Turner  and  Co.,  Ltd.,  a*d  P.  Schidrowitz  and 
0.  Rosenheim.  Manufacture  of  derivatives  from  piperdine, 
tetra-hjdro-qninoline,  and  their  homologies.     April  .. 

24,568.  A.  Blaile.  Process  for  the  manufacture  of 
artificial  musk.     April  14. 

1897. 
11G4    W.  L.  Wise.— Prom  The  Chemische  Fabrik  von 
Heyden  Gesellschaft  mit  beschrankter  Haftung.     Manufac- 


ture of  o-sulphamin  benzoic  acid  alkylesters  and  of  anhydro- 
«-sulphamin  benzoic  acid.     March  31. 

XXI.— PHOTOGRAPHY. 
Applications. 

6704.  J.  Joly.  Improvement  in  or  relating  to  photo- 
graphy in  colours.     March  15. 

6769.  (1.  Imrav— From  The  Farbwerke  vormals  Meteter, 
Lucius,  and  Briiuing.  Manufacture  of  prepared  sensitised 
leather  for  photographic  purposes.     March  15. 

Complete  Specifications  Accepted. 

1896. 

18,131.  J.  A.  Michel-Dansac  and  L.  Chassagne.  Means 
for  reproducing  the  colours  in  photography,  suitable  also 
for  dyeing  and  printing.     March  31 . 


1897 


5026.     A.    Rateau. 
April  7. 


Chromo  -  photographic   apparatus. 


XXII.— EXPLOSIVES,  MATCHES,  Etc. 

Applications. 

6772.  F.  Muller,  S.  Oberlander,  V.  H.  Fuchs,  and  S. 
Ciomperz.  Improved  blasting  compound,  and  process  for 
its  manufacture.     March  15. 

6995.  B.  E.  Dickinson  and  Kynoch,  Ltd.  Improvements 
in  fog  signals.     March  17. 

8555.  J.  Nicholas.  Improvement  in  explosive  com- 
pounds.    April  3. 

9111.  W.  Greaves  and  E.  M.  Hann.  Improvements  in 
or  relating  to  explosives.     April  9. 

Complete  Specifications  Accepted. 
1896. 
14,007.  F.  M.  Hale  and  J.  B.  Reavil.     Percussion  fuses 
for  explosive  projectiles  or  shells.     April  14. 

1897. 
1154.  FAV.  Jones.  Manufacture  of  explosives.   March  24. 

XXIII.-ANALYTICAL   CHEMISTRY. 
Complete  Specification  Accepted. 
1896. 
10  627.  R.   Wells.      Apparatus   for  testing  butter,   mar- 
garine,   and    the    like,   and    method    of    employing   such 
apparatus.     March  31. 

PATENT  UNCLASSIFIABLE. 
Application. 
8227.  G.  L.  Sehaefer.     Improvements  in  chemical  com- 
pounds.    Complete  Specification.     March  30. 
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Thomas  Tyrer 1S05-1S96. 


COUNCIL   FOR    YEAR    ENDING  JULY.    1897. 

P  •     Dr.  r        pd  Schunck,  F.H  S. 


a-. .!.  /'  .  ■..  r.jut. 
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Douglas  Merman. 
Doei  ' 
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/:    I      r       s     •./.,,-,/. 

G.  K.  Stoker. 
Dr.  T.  E.  Thorpe.  F.R.S. 
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Thomas  Tyrer. 
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C.  C.  Hutchinson. 
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■  Charles  O.  Cresswell. 
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Bovexton  Redwood. 
Walter  F.  Reid. 
John  Spiller. 
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Thomas  Tyrer. 
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Rout.  Adams I..  XV. 

I..  Archliutt.l..XII..  XVIII.  B. 

J.  L.  Baker XVI.,  XVII. 

II.  BaUantyne II.,  \ll 

G,  H.  Beckett VII.,  XXII. 

P.  Bendii III. 

B.  Bents iv.  V..VI. 

F.  R.  lilundstone,}    II..  III.. 

B.a J    X..  Xl\. 

J.  O.  Braithwaite....      XX. 

R.  l:  Brown v..  VI. 

.1.  \.  ButterGnM,  M.A.  II,  III. 
J.C.Cborley  ..  I.,  XIX.,  XXI. 

J.  H.  Collins X. 

J.  T.  Conroy,  Ph.D.  ..     VII. 
\    '  Ornish  ...VIII..  IV..  XIII. 
C.F.Cross....     V..  XII.,  XIX. 
J.  T.  Dunn,  D.Sc.  {    VIx'jX- 

S.  P.  Eastick    {     ^xi'j^1" 
Thos.  Ewan.  Ph.D.  Gen.  Chem. 

(>.  Hamilton I..  X.,  XII I 

H.  Ingle,  Ph.D IV.,  V.,  VI. 

Prof.  D.  E.  Jones,  >    ..    ..    r, 
B.Sc .j    1I.XX1 

W.E.Kay VI. 

J.  li.  C.  Kershaw.... VII,  XI. 
J.  J.  Knight...  J     xVi^V 
L.de  Koningh  XVIII..  XXI II. 
T.  \.  Lawson,  Ph.D.  ..IV..  XX 
P.  H.  Leeds. .  III. .  XIII..  XXI 

D.  A.  Louis X. 

W.  G.  McMillan  {  xiV  \XII 

W.  Mai'nnli XXII 

A.  K.Miller,  >     XVI..  XVII., 
Ph.D j         XVIII. 


X.  II. I.  Miller,  Ph.D.      XV. 
C.A^MitchelLj   xn..XXI». 
H.s.  Pattinson,  I'h.D.    VII. 

it.  i;. pointt...    i. ii. xxu. 

Jnlius  Raschen,  Ph.D.      VII. 
J. C.  Richardson XI. 

F.  W,  Renaut...     Patent  List. 

G.  H.  Robertson ....       XI. 

Cbas.  Salter..  {     ^^ 

R.  Sandon II. 

H.Sehliel.ter.  Ph.D.  [  V^X^ 

J.  Shields,  D.Sc, )r      '-i 
Ph.D  'JGen.  Chem. 

I g.  Singer V.,  VI. 

A.Shonk Gen.  Chem. 

U.P.Skertehle.v[XVI^";.xx 

I    Bonstadt Ill  .  VII.,  X. 

A.  L.  Stern.  D.Sc.  ...     XVII. 

Eustace  Thomas,  B.Sc XI. 

L.T.  Thome,  )..     ... 
Ph.D j11-  UI-  XVII. 

V.H.Veley.M.A..)  „        ™ 
F.R.S.    JGen.Chem. 

r.l. ttoWiber.Ph.D.IV.. XIII. 

J.G.Wells XVII.  XX. 

L.  J.  do  Whalley.  B.Sc.  XVI. 

F.  W.  Wheelwright,)   VVII 

Ph.D ....;  XXU. 

A.  Wingbam x. 

•I  seph  T.  Wood XIV. 

A.    C.    Wright,)    IV..  XVIII.. 
B.Sc,  M.A.  .  j 


XX. 


NOTICES. 

Annual  General  Melting. 

The  Annual  (iooeral  Meeting  will  be  held  in  Manchester 
on  the  14th,  loth,  and  16th  July  next.  The  programme 
and  application  form  tor  tieke"is  will  he  found  in  this 
number.  Tickets  of  Hember.-hip  will  he  issued  in  time  for 
Heeling,  and  will  form,  as  heretofore,  vouchers  for  visits 
to  works  ana  excursions. 

In  accordance  with  the  provisions  of  Rule  18  of  the 
Bye-laws,  notice  is  hereby  given  that  those  Members  whose 
names  are  placed  in  italics  in  the  list  of  Council  will  retire 
from  their  respective  offices  at  the  forthcoming  Annual 
Genera]  Meeting. 

l'rof.  F.  Cloves,  D.Sc,  has  been  nominated  to  the  office 
of  President;  Ur.  Edward  Schunck,  F.R.S.,  has  been 
nominated  Vice-President  under  Rule  11  ;  Mr.  .\.  Gordon 
Salamon  and  Dr.  Win.  .lav  Schieffelin  have  been  nominated 
Vice-Presidents   under   Rule   .'J  ;  and  Mr.  D.  Howard,  Mr 
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Ivan  Levinstein,  and  Mr.  Wm.  Thorp  have  been  nominated 
Vice-Presidents  under  Bide  8. 

The  Hon.  Treasurer  and  Hon.  Foreign  Secretary  have 
been  nominated  for  re-election  to  their  respective  offices. 

Members  are  hereby  invited  to  nominate  fit  and  proper 
persons  to  till  four  vacancies  among  the  Ordinary  Members 
of  Council  under  Rule  1 8.  Nomination  forms  for  this 
purpose  can  be  obtained  from  the  General  Secretary  upon 
application. 

Extract  from  Rule  18: — "  No  such  nomination  shall  be 
valid  unless  it  be  signed  by  at  least  ten  Members  of  the 
Society  who  are  not  in  arrear  withtheir  subscriptions,  nor 
anless  it  be  received  by  the  General  Secretary,  at  the 
Society's  Office,  at  least  one  month  before  the  date  of  the 
Annual  General  Meeting,  to  the  election  to  take  place  at 
which  it  refers.  Nor  shall  any  such  nomination  be  valid  if 
the  person  nominated  be  ineligible  for  election  under  Rules 
12  or  15.  No  member  shall  sign  more  than  one  nomination 
form."  

An  international  congress  on  technical  education  will  be 
held  in  London  during  the  month  of  June.  The  congress 
will  be  opened  on  June  loth,  and  will  close  on  Friday, 
June  ISth.  The  congress  has  been  invited  by  the  Society 
of  Arts  to  meet  in  this  country,  and  the  meetings  will  be 
held  in  the  Society's  large  hall.  The  Companies  of  the 
Drapers,  Fishmongers,  Goldsmiths,  Merchant  Taylors,  and 
Clothworkers  ate  associated  with  the  Society  of  Arts  in  the 
invitation  issued  to  members  of  the  Congress,  and  the 
Right  Hon.  the  Lord  Mayor  has  invited  members  to  an 
evening  reception  at  the  Mansion  House  on  June  17th. 
The  congress  will  be  opened  at  11  a.m.  on  Tuesday, 
June  15th.  by  an  address  from  the  President,  the  Duke 
of  Devonshire,  K.G.,  and  from  the  President  of  the  last 
congress,  M.  le  Professeur  Leo  Saignat.  The  subjects  for 
discussion  at  the  congress  will  include — 

(I.)   Advanced  technical  education. 

(2.)  Secondary  technical  education. 

(3.)  Advanced  commercial  education. 
4      secondary  commercial  education. 

The  subscription  to  the  congress  will  be  5s.  Applica- 
tions for  membership  should  be  accompanied  by  the  amount 
of  the  subscription,  and  be  addressed  to  the  secretary, 
Society  of  Arts,  John  Street,  Adelphi,  W.C. 

Collective  Ixdex. 
In  reply  to  numerous  inquiries,  the  compilation  of  the 
Collective  Index  is  in  active  progress,  part  of  the  work 
being  already  in  the  printers'  hands.  The  labour  of  revision 
and  correction  must,  however,  of  necessity,  take  time  ;  and 
it  is  hoped  that  those  members  who  have  already  subscribed 
will  extend  their  indulgence  to  the  Indexer,  who  is  making 
every  effort  to  complete  this  vast  work. 
The  prices  are  as  follows  : — 

To  Members  (see  Rules  25  and  27)  and  Past 
Members  (see  Rule  30)  ;  Libraries,  Corpora- 
tions, and  Exchanges  on   the  Society's  List 

Each  copy  10s. 

To  Subscribers „       12s.  6d. 

Toothers „  15s. 


Notice  is  hereby  given,  for  the  information  of  members  and 
-.  .advertisers,  that  the  advertisement  columns  of  this  Journal 
have  been  contracted  for  by  Messrs.  Eyre  andSpornswooDE, 
the  Society's  printers  and  publishers,  to   whom  all  commu- 
nications respecting  them  should  be  addressed.      1  he  circu- 
i  .aiion  of  the  Journal  is  now  more  than  3,000  per  month. 


!LIST  OF  MEMBERS  ELECTED  24th  MAY  1897. 
B.idock,  Stanley  II.,  9,  Buckingham  Vale,  Clifton,  Bristol, 

Smelt,  r. 
Bird,  Fred.  C.  J.,52,  Cambridge  Gardens,  Netting  Hill,  W., 

Chemist. 
Burrell,  Loomis,  Little  Falls,  Herkimer  Co.,  N.Y.,  U.S.A., 

Manufacturer. 


Butler,  David  B.,  41,  Old  Queen  Street,  Westminster,  S.W., 

( lenient  Expert. 
Cairns,  Wm.,  5,  Carlton  Place,  Glasgow,  Plumber. 
Caldwell,  Jas.,  c  o  Mexican  Gold  and  Silver  Recovery  Co., 

Hermosiiio,  Sonora,  Mexico,  Chemist  and  Assayer. 
Crawford,  Walter  \V .,  Imperial  Chambers,  91,  Pitt  Street, 

Sydney,  X.S.W.,  Mechanical  Engineer. 
Durkee,  Frank  W.,  Tufts  College,  Mass.,  U.S.A.,  Assistant 

Professor  of  Chemistry. 
Fitzgerald,    Francis    A.    J.,    co    The   Carborundum    Co., 

Niagara  Falls,  N.Y.,  U.S  A.,  Chemical  Engineer. 
Goldschmiedt,   Dr.   Guido,  Laboratory,  Salmgasse  1,  Prag, 

Austria,  Professor  in  Imperial  German  University. 
Hartmann.  Ernest  E.,   c/o  Unomea   Sugar   Co.,  Papaikou, 

Hawaii,  Chemist. 
Harvey,  Jas.,   Love  Clough,  near  Rawteustall,  Lancashire, 

Technical  Chemist. 
Hunter,   Prof.  A.   G.   Kidston,   (subs.)    c  o   John    Huuter, 

81,  Great  Clyde  Street,  Glasgow  ;  and  (Journals)  P.O. 

Box  164,  Duuedin,  N.Z.,  Professor  of  Chemistry. 
Huntington,   Dr.   Harwood,   159,   Front   Street,  New  York, 

U.S.A.,  Consulting  Chemist. 
Jones.  Fred.   W.,   Barwiek,  near  Ware,    Herts,  Explosives 

Works  Manager  and  Chemist. 
Kerr,   Wm.   M,   131,  South   3rd  Street,  Philadelphia,  Pa., 

U.S.A.,  Manufacturing  Chemist. 
McFarland,  P.  W.,  420,  Temple  Street,  New  Haven,  Conn., 

US.  A.,  Chemist. 
Nelson,  Walter,  Messrs.  Geo.  Nelson,  Dale,  and  Co.,  Ltd., 

Emscote  Mills,  Warwick,  Gelatine  Manufacturer. 
Patchett,    James,    Oakworth,    Hadley,    Wellington,    Salop, 

Ironmaster. 
Prochazka,  John,  15,  East   12th  Street,  New  Y'ork,  U.S.A., 

Coal-Tar  Colour  Chemist. 
Schoder,  Dr.  Robt.,  The  Incandescent   Gas   Light  Co.,  14, 

Palmer  Street,  Westminster,  S.W.,  Chemist. 
Smith,  Theophilus  R.,  c/o  Brotherton  and  Co.,  Haigh  Park 

Chemical  Works,  Stourton,  near  Leeds,  Chemist. 
Van    Gelder,  Arthur  P.,   Columbia   University,  New  Y'ork 

City,  U.S.A.,  Instructor  in  Chemistry. 
Wallace,  Robt.  A.,  Dorset   Hall,  Merton,  Surrey,  Chemical 

Manufacturer. 

CHANGES    OF    ADDRESS. 

Akitt,  Thos.,  l/o  Hermosiiio;  Mina   Cerro   Colorado,  Alta-, 

Sonora,  Mexico  ;  Journals  as  before. 
Beckett,  G.  H.,  l/o  San  Remo ;  Bofors,  Vermland,  Sweden. 
Bradburu,   J.   A.,   l/o    lSlt!;    170'.',  West   Genesee   Street, 

Syracuse,  X.Y.,  U.S.A. 
Burrough.  H.,  Jan.,  l/o   Lafayette   Avenue;    c/o  Burrough 

Bros.  Manufacturing  Co.,  Baltimore,  Md.,  U.S.A. 
De  Lessing,  G.  C,  l/o  Lexington   Avenue;  145,  East  29th 

Street,  New  Y'ork,  U.S.A. 
Dickinson,  F.  M.  ;  Journals  to  c/o  Broken  Hill  Proprietary 

Co.,  3,  Great  Winchester  Street,  E.G. 
Fanta,F.,  1  o  Arundel  Street;  97,  Queen  Victoria  Street,  E.C. 
Graham,  C.  C,  i/o   Hull;  Highmoor,  Beurbydding  Road, 

Ilkley,  Yorks. 
Heal,  Carlton,  l/o  Finchley ;  Chapel  Road,   Penketh,  near 

Warrington. 
Heriot,   T.   H.    P..   l/o   Trinidad ;    Pin.    Albion,   Bcrbice, 

British  Guiana. 
Holden,  G.  H.,  I'o  Victoria  Park;   Mendip  Mount,  Heatnn 

Mersey,  near  Manchester. 
Hopkins,  Erastus,  1  o  Worcester  :   207,  State  Street.  Boston, 

Mass.,  C.S.A.,  Port  Examiner. 
Howard,  A.   G.,   I  o   Woodford;    Burnt    House,  Chigwell, 

E~sex. 
Kawakita,  M.,  I'o  London  ;  Imperial  Engineering  College, 

Tokio,  Japan. 
Langer,  Dr.  C,  l/o  London  ;    Hampton   House,  Milverton 

Terrace.  Leam'ngton. 
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Lucas,  B   i;..  1  a  Middlesbro' ;  Moss  Villa,  Elworth   Road, 

Sandbaoh,  ( Iheshire, 
M.  1  ..linn.  J,  If.,  l/o  Bernbnrgg  Fabriche  Unite  di  Biacchi 

.  (  olori,  i  'ogoletto,  neat  Genoa,  Italy. 
.Miitsui. Q  .1  o< lower  Street;  -'ii .  Nicholas  Street,  St,  Peter's 

Road,  Mile  End,  K. 
Meggitt,  H.  A.,  1"  Mansfield;  Laboratory,  Sutton-in-Ash- 

Beld,  Molts, 
iieggitt,  Loxley,  I  o  Mansfield;  Laboratory, Sutton  in-Ash- 

Beld,  Notts 
Messel,  l>r.  H.,1  o  53  ;  80,  Eburj  Street, S.W. 

Miles,  Q.  Wellington,    inn..    1  0    Milk    Street  ;    7.    Kxchange 

Place,  Boston,  Mass.,  U.S.A. 
Patterson,  T.   L.,  l/o  Sugar  Refinery ;  Maybank,  Finnan 

Street,  Greenock,  N.li. 
Preston,  All".,  !  o  Market  Street ;  Park  Hill  View,  Bury. 

Lancashire. 
Rademacher.  II.  A.,  I  o  Lie  Street;  P.O.  Box  2 -1:1,  Lawrence, 

Mass.,  U.S.A. 
Bedwood,  I.  I.,  l,o  Bayonne;  Bantry  House,  Picardy  Hill. 

Belvedere,  Kent. 

Royal-Duwson,    H.,    l.'o    Cockle    (reek;     Retain    Journals 

until  further  notice. 
SchapphauB,   Dr.   K.  C,  l,o  Brooklyn  ;   e  o  (J.  II.  (iraham, 

66,  Broadway,  New  York,  U.S.A. 
Scrymgeour,    Win.,    l/o    South    Africa;     Australian    Gold 

Recovery  Co.,  Kalgoorlie,  West  Australia. 
Segner,  P.,  1  o   Princess   Street ;  8,  Dickinson  Street,  Man- 
chester. 
Smith,  Allan,  1  o  lliiry  Road  ;   Bolton  Road,  Edenfield,  near 

Bury,  Lancashire. 
Thorp,  Win.,  1  o  Crouch  End;  22,  Sinclair  Gardens,  West 

Kensington,  W. 
Tipler,  F.  C,  1  0  Richard  Street ;  48,  Brooklyn  Street,  Crewe. 
Wilson,    Ellwood,   l/o  Bast   Orange;   10,    Belsize    Avenue, 

Hampstead,  X.W. 

Wyatt,  Dr.  Francis,  l/o  <  lid   Slip  ;  39.  William    Street,  and 
29,  Stone  Street,  New  York,  U.S.A. 

IBeatb* 

Cnnliffe,  Jos.,  Kern  Mill,  Whittle-le- Woods. 


Meeting  hi  Id  on  Monday,  May  3rd,  1897. 


UK.     Ii.     MESSEL    I\    THE    limn. 


loirton  ^rrtion. 


The  Chemical  Society's  Rooms,  Bubllngton  House,  W. 

Chairman:  R.  Messel. 
Viee-Chairman:  Boverton  Redwood. 
Cowi  m 


B.  Blount. 

< .  r.  i 

W.  J.  Dibdin. 
R.  J.  Friswell. 
v  //     I. 
D.  H  ward. 
B 


H.  de  Mosenthal. 

B.  E.  R.  Newlands. 

S.  II  ileal. 

F.  a.  Adair  Roberts. 

F.  Napier  Sutton. 

Win.  Thorp. 

T.  Tyrer. 


//.;.  1.  '    ■'  x    n  tary  : 
John  Heron,  110,  Fenehurch  Street,  E.C. 

The  names  in  italics  are  those  of  Members  of  Committee  who 
retire  at  the  end  of  the  current  ses 

The  following  have  been  elected  to  fill  the  vacancies,  and  will 
take  office  in  July  next : — Committee  :  K.J.  Bevan.  otto  Hehner 
J.  B.  Knight.  A.  Ii.  Luis,  and  Lewis  T.  Wright. 

SESSION  1896-97. 
June  U.1897:— 

Dr.  A.  Dupre,  F.K.S.  "  Note  on  a  possible  Danger  from  Fire 
involved  in  the  Transport  of  Barium  Peroxide  in  Wooden 
Barivis. 

Dr.  l'auh  iFarbwerke,  Hoechst  a  Main).  "On  the  Valuation  of 
Commercial  Nitrate  of  Boda." 

Mr.  Hudson  Maxim.  "  Recent  Improvements  in  Smokeless 
Powder  Compounds  and  in  Processes  of  Manufacture." 

Mr.  Alex.  Cameron.  "Comparative  Experiments  on  the  Estimation 
of  i  Void." 

Mr.  William  A.  Davis.  "The  Strength  of  Commercial  Formalde- 
hyde Solutions." 


OX  A  SLOW  COMBUSTION  AR(    LAMP  SUITABLE 
FOB   FACTORIES   AND  STREET   LIGHTING. 

I>V    w.   s.    BQUIBE,    PH.D.,    I 
\      OBDING   to   Mr.  W.  II.  Preece,   one-half  of   the  cost    of 

arc  lighting  is  due  to  the  consumption  and  replacement  of 

the  carbons.  If  in  respect  c.t  this  expense  an  economy  of 
SO  percent,  eonld  be  realized  an  important  step  in  advance 

would  be  made,  still re  so,  if  an  economy  of  7.".  per  cent 

could  be  obtained.  The  lamp  I  am  abont  to  introduce  to 
your  notice  goes  much  further  than  that,  as  vou  will  see 
presently. 

In  an  ordinary  are  lamp  the  consumption  of  carbons  is 
usually  at  the  rate  of  about  I  j  ins.  per  hour— 1  in.  fin 
the  positive  or  upper  carbon,  and  §  in.  for  the  negative 
or  lower  carbon,  or,  say,  40  nun.  per  hour,  both  carbons 
included.  This,  of  course,  will  van  somewhat  according 
to  the  amount  of  the  current.  'Hi,-  consumption  of carbons 
in  the  new  lamp  (varying  also  with  the  strength  of  the 
current)  and  consuming  the  same  amount  of  electrical 
energy  as  the  ordinary  arc  lamp  will  he  from  1  •  20  to 
-'  mm.  That  is  to  say,  only  .1  per  cent,  of  the  consumption 
ot  the  ordinary  lamp— an  economy  of  95  per  cent.  As  this 
result  has  been  attained  by  means -partly  of  a  mechanical, 
partly  ot  a  chemical  character,  I  thought"  it  a  fit  subject  to' 
bring  before  a  society  occupied  to  a  great  extent  with 
questions  of  chemical  engineering. 

The  lamp  was  invented  by  an  American  named  Jandus 
born  at  Wisconsin,  of  Hungarian  parents. 

1  propose  in  the  first  place  to  describe  the  mechanical 
construction  of  the  lamp,  giving  you  an  opportunity  of 
handling  and  examining  the  various  parts.  I  will  then  have 
the  parts  put  together  so  that  you  may  see  the  same  lamp 
in  action.  While  this  is  being  done  we  can  consider  the 
chemical  side  of  the  question. 

Fig.  1  represents  the  lamp  in  section.  The  current 
enters  the  lamp  by  the  negative  terminal,  and  then 
passes  through  a  resistance  which  has  the  effect  of  re- 
ducing the  voltage  (which  is  in  this  room  108)  clown  to  81 
This  is  about  double  the  voltage  usual  for  arc  lamps 
It  then  passes  by  the  insulated  screw  shown  on  the  right 
haud  to  the  lower  carbon  holder,  and  so  to  the  lower  carbon 
It  crosses  the  arc  to  the  upper  carbon.  It  leaves  the  carbon 
by  the  brush  rings,  and  then  goes  through  the  magnet  coil 
t<>  the  positive  terminal. 

The  magnet  coil  encloses  two  cast-iron  magnets  which  I 
may  call  the  male  and  female  magnets.  The  female  magnet 
is  fixed,  but  the  male  is  free  to  move  up  and  down.  These 
will  have  a  tendency  to  attract  one  another,  and  when  the 
current  in  the  coil  is  strong  enough  to  enable  the  induced 
magnetism  to  overcome  the  weight  of  the  lower  magnet 
tliis  will  rise  carrying  with  it  the  upper  carbon.  The  effect 
of  this  will  be  to  lengthen  the  arc,  acd  by  increasing  the 
resistance,  to  diminish  the  current  through'thc  coil  and  su 
arrest  the  further  rise  of  the  magnet.  Matters  thus  remain 
in  equilibrium  until,  by  consumption  of  the  carbon  the  arc 
becomes  longer,  and  the  current  therebv  diminished  The 
h>wer  magnet  then  begins  to  descend.  It  will  be  seen  that 
both  the  fixed  and  the  movable  magnet  are  hollow,  and 
that  the  upper  carbon  is  not  attached  to  either  of  them 
g      'u-n-  tbemovable  magnet  carry  the  carbon  with 

it.  lrus  is  one  of  the  most  iugenious  contrivances  in  the 
lamp.  There  are  three  equidistant  slots  in  the  lower  magnet 
In  each  slot  a  brass  ring  is  inserted,  the  rings  heingVe- 
vented  from  falling  out  by  a  wire  passing  round  the  magnet 
1  he  tendency  of  these  rings  is  to  fair  together  and^c'ip 
anything  passing  in  a  downward  direction,  but  thev  will 
allow  anything  to  pass  in  au  upward  direction.  Bv  th:- 
means  the  carbon  is  firmly  attached  to  the  lower  magnet 

If,  however,  the  magnet  drops  so  far  that  the  rings  come 
in  contact  with  a  brass  plate  cut  out  so  as  to  fit  into  the 
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Mot-  in  'bt'  magnet,  thej  are  lifted  and  rolled  hack  so  as  to 
allow  the  carbon  to  slide,  down  by  its  own  weight  between 
the  rings  ;  the  moment  the  normal  current  is  re-established 

Fig.  1. 


Pos  Carbon 
Tube 


the  magnet  rises,  the  rings  clutch  the  carbon,  and  its  further 
movement  is  arrested.  It  is  in  this  way  that  the  upper 
carbon  is  gradually  fe 2  forward. 


A  somewhat  similar  device  is  employed  to  make  an 
electrical  contact  with  the  upper  carbon  by  means  of  the 
brush  rings.  These  do  not  clutch  the  carbon  at  all,  hot 
rest  gently  against  it,  and  being  hung  in  such  a  way  that 
they  ate  free  to  turn,  they  make  electrical  contact  without 
opposing  any  sensible  resistance  to  the  movements  of  the 
carbon.  Moreover,  the)-  arc  so  placed  that  the  electrical 
contact  is  at  no  great  distance  from  the  arc,  so  thai  the 
carbon  offers  a  minimum  of  resistance,  and  it  is  also  an 
unvarying  resistance — a  point  of  some  importance. 

As  shown  in  the  drawing,  the  arc  is  produced  inside  a 
small  glass  cup,  which  is  closed  at  the  top  by  the  so-called 
"  gas  cap."  This  cap  has  a  double  duty  to  perform.  In 
the  first  place  it  prevents  to  a  considerable  extent  the  esci.pe 
of  the  gases  resulting  from  the  combustion  of  the  carbons 
inside  the  cup.  In  the  second  place  it  provides  for  auto- 
matically extinguishing  the  lamp  when  the  upper  carbon  is 
nearly  exhausted. 

The  carbon  passes  freely  through  the  aperture  in  the 
centre  of  the  cap,  but  the  brass  carbon  holder  cannot  p:iss. 
As  soon  as  this  arrives  at  the  cap  the  movement  is  arrested,. 
the  feed  is  stopped,  the  lamp  is  extinguished,  and  no  harm 
can  happen  to  the  metal  work. 

Besides  the  small  glass  cup  in  which  the  arc  is  produced1 
there  is  also  an  outer  globe,  which  is  so  fastened  by  packing 
to  the  body  of  the  lamp  as  to  be  quite  air-tight.  In  this 
way  a  layer  of  highly  heated  gases  is  caused  to  float  in 
the  upper  part  of  the  outer  globe  upon  the  colder  gases 
beneath.  This  tends  to  assist  the  action  of  the  gas  cap  in 
keeping  the  air  from  the  are.  Lastly,  the  outer  globe  is 
closed  at  the  bottom  by  an  escape  valve,  which  opens  to. 
let  out  the  gases  when  expanded  by  the  heat  of  the  arc. 
Of  course  this  valve  is  removed  when  the  carbons  are 
renewed. 

It  is  evident  that  the  arc  is  produced  in  a  small  chamber, 
to  which  the  possible  access  of  air  is  reduced  to  a  mini- 
mum. Consequently,  very  little  combustion  of  the  carbons 
takes  place.  After  the  lamp  has  been  at  work  for  a  short 
time,  almost  all  the  oxygen  present  in  the  glass  cup  has 
been  consumed,  and  the  gases  in  the  cup  are  found  to  have 
the  following  composition  : — 

Ctirbon  dioxide ft 

Carbon  monoxide 23'0 

Oxygen  _*7 

Nitrogen 72-3 

ioo-ii 

The  interior  chamber  is  not,  however,  perfectly  air-tight, 
and  diffusion  will  occur  between  the  gases  in  the  interior 
chamber  and  those  in  the  globe  outside.  Consequently, 
a  very  slow  combustion  of  the  carbons  will  go  on,  wh'le,  ou 
the  other  hand,  the  gases  produced  in  the  interior  chamber 
will  diffuse  into  the  outer  globe.  After  some  hours  burn- 
ing the  gases  in  the  outer  globe  are  found  to  have  the 
following  composition  :  — 

Carbon  dioxide 0*8 

Carbon  monoxide 12'2 

Oxygen 12  '9 

Nitrogen \ 74*1 

100-0 

It  is  obvious  that,  in  order  to  produce  this  effect,  the  tube 
in  which  the  upper  carbon,  with  its  holder,  slides  must  be 
perfectly  air-tight,  and  the  joint  between  the  glass  globe 
and  the  lamp  must  also  be  air-tight. 

The  result  of  this  arrangement  is  that  the  carbons  burn 
away  very  slowly,  the  consumption  never  exceeding  2  mm. 
an  hour. 

Using  carbons  of  13  mm.  diameter,  the  upper  one 
having  a  length  of  270  mm.,  or,  say,  10|  ins.,  and  the  lower 
one  a  length  of  150  mm.,  or,  say,  t>  ins.,  the  lamp  is  found  to 

bn  rn — 

Hours. 
"With  a  current  of  4- amperes   220 

6        160 

7       120 

Consider  what  this  means !  When  the  ordinary  arc 
lamps  are  used,  a  man  must  go  up  the  post  every  morning 
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and  pal  ia  fresh  csrbons.  In  the  case  of  a  lamp  burning 
220  hours  it  will  be  necessary  to  renew  tin-  carbons,  on  ao 
.  onrj  once  in  three  weeks,  say,  once  a  fortnight  in 
winter,  and  once  a  month  in  summer.  This  is  not  only  a 
great  -  trbons  bat  in  wages  ss  wall. 

The  lamp  which  we  have  put  together  lias  now  been 
banting  f.>r  about  10  minutes,  and  the  gasw  in  the 
chamber  or  cap  should  have  the  composite  d  I  have  indi- 
cated.  I  will  quickly  remove  the  lower  cnr!>on  and  cup. 
At  th.'  moment  that  I  do  so,  the  highly  beated  upper 
carbon  a-  it  passes  out  should  set  are  to  the  gases  in  the 
.  1 1 1 *  i .  i  f>,  i  i'lintf  performed),  you  see  the  carbon  mon- 
oxide burning  with  the  characteristic  blue  flame. 

1  wish  to  dire*  tttention  to  the  waj  in  which  these 

enrbons  burn,  [n  the  case  of  the  ordinary  arc  lamp  burn- 
ing in  air,  the  consumption  of  the  positive  carbon,  as  com* 
pared  with  the  negative  carbon,  is  a-  two  to  one.  In  the 
ease  of  the  Jandus  lamp  it  is  as  tour  to  one.  so  that  the 
consumption  of  the  lower  carbon  is  practically  a  negligible 
quantity.  Owing  to  the  lower  carbon,  in  the  ease  of  an  arc 
produced  in  air,  burning  awa)  at  about  half  the  rate  of  the 
upper  carbon,  which  is  in  all  lamps  fed  up  to  the 
point  of  light  is  gradually  lowered  in  the  globe,  so  that  any 
devices,  Buch  as  reflectors,  or  holophane  globes,  soon  cease 
to  act  properly  unless  there  is  a  special  compensating 
mechanism,  usually  both  complicated  and  costly.  Owing 
to  the  Miy  small  consumption  of  the  lower  carbon  iu  this 
lamp,  the  luminous  point  is  practically  fixed  without  any 
compensating  mechanism  whatever. 

There  is  also  a  considerable  difference  between  the 
of  the  ends  of  the  carbons  burning  in  air   and  those  burning 
iu  the  Jandus  lamp  |  n  ,  Fig.  J).     In  the  Jandus  lamp  they 

Fig.  2. 
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remain  very  nearly  tlat.  slightly  convex  ou  the  negative. 
slightly  concave  on  the  positive.  When  the  carbons  burn 
in  air  the  negative  is  very  distinctly  pointed,  while  there  is 
a  sort  of  crater  formed  on  the  positive.  This  is  generally- 
attributed  to  a  transfer  of  the  particles  of  carbon  from  one 
pole  to  another,  but.  of  course,  the  forms  produced  in  this 
way  must  be  perpetually  broken  down  and  obliterated  by 
the  burning  away  of  the  carbons.  When  there  is  little  or 
no  burning  away,  as  is  the  case  with  the  Jandus  lamp,  we 
should  expect  to  find  this  production  of  a  point  and  a  crater 
greatly  accentuated,  and  in  an  exaggerated  form.  Nothing 
of  the  kind  however  happens  ;  both  the  carbons  remain 
practically  tlat  without  point  or  crater.  Perhaps  we  shall 
have  to  modify  onr  previous  conceptions  in  regard  to  this 
matter. 

We  have  still  to  consider  the  distribution  of  the  light  over 
a  considerable  space  of  ground.  You  will  say  perhaps  that 
the  light  diminishes  according  to  the  square  of  the  distance. 
Yes,  that  is  quite  true  of  a  white  hot  ball,  like  the  suu, 
but  it  is  very  far  from  true  of  the  light  of  the  electric  arc. 
The  light  emitted  in  one  direction  is  very  much  greater  than 


that  in  another  direction,  and  it  depend-  very  much  >•  : 
that  direction  is.  Mr.  Besketb,  of  Blackpool,  has  bet 
experimenting,  both  with  the  Jandus  lamp  and  with  an 
an-  lamp  burning  in  air.  Fig 8.  :'.  and  4  give  in-  results  in  a 
graphic  form.  You  will  notice  that  an  arc  lamp,  burning  in 
air,  shoots  .lown  its  ray-  in  such  a  way  that  the  maximum 
is    attained    at    an    angle    of    15      from    the    perpendicular, 

while  the  Jandus  lamp  attains  its  maximum  at  about  7S  . 
that  is  to  say,  only  15°  from  the  horizontal.     Consequently, 

while    the  ordinary   arc  lamp  brilliantly  illuminates  objects 

'  immediately  underneath  it,  and  objects  at  a  dists 
onlj  slightly,  the  Jandus  ray-  at.-  better  distributed  over 
di-tant  objects.  Fig.  .">  shows  the  amount  of  illumination 
on  the  ground  at  different  distances.  Assuming  the 
lamps  to  be  placed  at  a  height  of  20  ft.,  the  ordinary  arc 
lam]'  produces  a  prodigious  illumination  up  to  20  ft.  or 
thereabouts,  but  then  it  rapidly  falls  off'.  At  .'14  ft.  it  i-  less 
than  the  light  of  the  JandttS,  and  then  it  dies  away  almost 
to  nothing.  The  Jandus,  on  the  contrary,  start-  low,  owing 
to  the  partial  shadow  of  the  lower  carbon.  As  soon  as  we 
get  out  of  the  shadow  of  the  corner  of  the  lower  carbon  the 
light  increases,  and  then,  owing  to  the  nearly  horizontal 
direction  of  its  maximum,  it  diffuses  its  light  very  equally, 
and  as  you  see  it  illuminates  objects  at  1  10  ft.  quite  a-  much 
as  the  ordinary  are  does  at  half  that  distance. 

The  advantages  presented  by  the  Jandus  lamp  may  be 
summed  up  as  follows  • — 

It  will  burn  on  the  public  mains  whieh  have  usually  a 
voltage  of  about  110  without  any  accessories  whatever. 

The  ordinary  arc  lamps  must  either  be  placed  in  series 
or  must  be  furnished  with  a  comparatively  high  resistance 
sfi  as  to  reduce  the  voltage  to  about  40.  This  luean- 
couversion  of  a  good  deal  of  electricity  into  heat  which  does 
nothing  but  keep  the  wire  of  the  resistance  warm. 

The  lamp  is  very  economical,  the  consumption  of  carbon 
being  insignificant. 

The  distribution  of  light  is  very  equable,  far  more  so  than 
in  the  case  of  the  ordinary  arc  lamp. 

The  construction  of  the  lamp  is  extremely  robust.  There 
is  no  clockwork  or  delicate  mechanism.  Probably  it  might 
fall  from  a  considerable  height  without  sustaining  any  other 
injury  than  the  smashing  of  the  glass. 

It  is  eminently  suited  for  illumination  of  chemical  and 
other  works.  It  i-  an  essential  part  of  the  construction  of 
the  lamp  that  it  should  be  practically  air-tight,  the  working 
parts  therefore  would  not  be  liable  to  be  injured  by  ga-es 
or  dust  flying  about  iu  the  factory. 

I  nay  mention  that  any  further  particulars  about  the  lamp 
may  be  obtained  from  Messrs.  Drake  and  Gorham,  66, 
Victoria  Street,  Westminster. 


Discussion. 

Mr.  J.  A.  Hicks  inquired  what  was  the  ampere  consump- 
tion as  compared  with  ordinary  arc  lamps. 

Mr.  II.  Bajj  vntynk  was  in  a  position  to  corroborate 
most  of  Dr.  Squire's  statements  as  to  the  advantages  of  the 
Jandus  lamp.  He  would  like  farther  information,  however, 
as  to  the  consumption  of  the  carbons  and  the  gases 
produced  in  the  outer  envelope.  Bearing  in  mind  the 
materials  of  which  the  lamp  was  composed  it  was 
practically  impossible  to  obtain  absolutely  air-tight  joints, 
and  one  would  expect,  therefore,  that  when  the  lamp  was 
switched  off  a  certain  amount  of  air  would  find  its  way  in, 
and  that  after  a  few  hours  a  diminution  of  the  carbonic 
oxide  would  have  taken  place.  lie  gathered  that  that  was 
the  case,  and  would  like  to  know  if  the  rate  of  consumption 
quoted  by  the  author  referred  to  a  continuous  run  without 
switching  off  or  to  an  intermittent  run  as  iu  ordinary- 
circumstances.  He  would  also  like  to  know  whether  the 
composition  of  the  gases  in  the  outer  envelope  also  referred 
to  their  state  after  a  continuous  run  or  after  intermittent 
-witching  off. 

Dr.  LrnwiG  Mo.nd  remarked  that  Dr.  Squire  had  laid 
some  stress  on  the  remarkable  saving  in  carbon  effected  by 
this  lamp.  He  did  not  profess  to  be  an  expert  on  the 
subject,  but  he  believed  it  was  generally  considered  that  in 
the   ordinary   are   lamp   the  rapid  consumption  of  carbon 
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was  not  altogether  wasteful,  since  such  lamps  gave  more 
powerful  illumination.  He  would  therefore  like  to  know 
what  was  the  efficiency  of  the  .landus  lamp  as  compared 
with  the  ordinary  arc  lamp,  and  to  what  extent  the  economy 
in  carbon  was  counterbalanced  by  a  loss  of  lighting  power. 
Mr.  K.  3.  Fri-wi  i.i.  enquired  whether  there  was  any- 
thing like  a  plus  pressure  in  the  envelopes  around  the 
cartons,  as,   if   so,  the  lamp    might   possibly   be  used   in 


explosive  atmospheres,  since  a  continuous  small  current  of 
carbonic  oxide  from  the  inner  envelope  would  prevent  the 
access  of  explosive  gases  to  it.  The  lamp  might  thus  be 
available  for  use  in  factories  where  the  ordinary  arc  lamp 
was  inadmissable  on  account  of  the  explosive  nature  of  the 
atmosphere. 

Dr.  S.  Rideal  pointed  out  that  from  the  analyses  given 
an  explosive  combination  of  carbon  monoxide  and  oxygen 
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»a-  Found  between  the  outer  ami  inner  envelopes,  Meing 
tliut  in  the  inner  globe  the  monoxide  was  in  excess  whilst 
oxygen  m  in  excess  in  the  outer  globe. 

Mr.  I.i to»  lasTKii  asked  for  Further  information  as  to 
the  light  efficiency  of  the  lamp  a-  compared  with  ordinary 
arc  lights.  Prof.  S.  Thompson,  in  a  recent  course  of 
lectures,  had  pointed  onl  thai  in  lamps  with  enclosed  arc 
:,  brown  deposit  «as  found  inside  (He  globe,  which  obscured 

the  green  rays.  That  was  an  undesirable  result,  since 
green  and  yellow  rays  were  what  one  wished  to  have  as 
being  the  essential  ones  for  light.  Moreover,  the  accumula- 
tion of  products  of  combustion,  using  impure  carbons,  must 
in  time  result  in  a  loss  of  light.  The  author  had  stated 
that  the  lamp  required  SI  volts  and  6"5  amperes,  which 
mean!  an  energy  of  over  500  watts  to  consume  per  hour. 
In  a  circuit  of  no  volts  an  energy  of  30  volts  x  6-."> 
amperes,  =  19.ri  watts,  would  be  wasted  in  beating  the 
resistance  put  in  scries  with  the  arc  lamp.  Would  not  the 
large  amount  of  energy  used  in  this  lamp  be  in  ibe  long 
run  dearer  than  the  saving  in    the  carbons?      Experiments 

made  by  Prof.  Ayrton  showed  how  greatly  the  results  of 
arc  lamps  varied  according  to  the  current  employed,  and 
that  only  certain  current  intensities  and  lengths  of  arc 
yielded  good  results.  \s  the  arc  used  in  the  Jandus  lamp 
was  a  rather  long  one,  he  would  like  to  know  whether  the 
arc  could  be  kept  steady  and  work  satisfactorily  with 
alternate  currents,  especially  those  of  slow  frequency. 

Dr.  W.  s.  Son  re.  in  repl]  to  Mr.  Blond's  remarks,  said 
that  the  economy  claimed  for  the  Jandus  lamp  was  not 
only  in  respect  of  the  saving  in  the  carbons,  but  also  in 
the  attention  required  to  replace  the  carbons,  which  were  so 
quickly  consumed  in  the  ordinary  1  imps.  There  was  not 
any  greater  waste  of  current  in  this  lamp  than  in  the 
ordinary  lamps,  indeed  not  nearly  so  much  if  the  ordinary 
lamps  were  used  singly  or  in  parallel  with  the  current  as 
usually  supplied  by  the  street  mains,  for  in  that  case  the 
ordinary  lamp  required  a  resistance  involving  a  considerable 
loss  of  heating.  The  Jandus  lamp  being  run  with  a  high 
voltage  and  a  low  ampereage,  required  therefore  a  long 
arc,  while  with  the  ordinary  lamps  the  reverse  was  the  case, 
and  the  arc  was  therefore  a  short  one.  In  both  cases  the 
watts,  i.e.,  the  amount  of  electric  energy  consumed  in  the 
lamp,  would  be  practically  the  same.  The  proportion  of 
gases  produced  would  vary  according  to  the  time  the  lamp 
was  burnt.  The  table  before  the  meeting  represented  the 
composition  of  the  gases  in  the  outer  envelope  after  the 
lamp  had  been  burning  for  three  or  four  hours.  He  did 
not  make  the  analysis  himself,  and  therefore  could  not 
vouch  for  its  correctness,  it  being  obvious  that  the  exact 
proportion  of  the  gases  must  depend  to  some  extent  on 
the  particular  part  of  the  envelope  from  which  they  were 
taken.  At  any  rate,  the  analysis  proved  that  diffusion  had 
taken  place  from  the  inner  to  the  outer  envelope.  He  did 
not  claim  that  the  escape  valve  was  absolutely  air-tight  in 
the  chemist's  sense  of  the  term.  Unless  it  were  very 
carefully  made  aud  tested,  he  would  not  consider  it  suitable 
for  use  in  an  explosive  atmosphere,  though  as  a  general 
rule  it  might  be  fairly  safe.  Why,  he  asked,  should  one 
take  an  arc  lamp  into  an  explosive  atmosphere  at  all,  when 
a  glow  lamp  answered  all  purposes  and  was  infinitely  more 
suitable. 

Dr.  Moxd  remarked  that  he  understood  the  author  to 
claim  an  economy  in  the  working  of  the  lamp,  due  to  the 
dispositions  of  the  carbons.  But  the  question  was  what 
was  the  candle  power  produced  for  a  given  consumption  of 
current. 

Dr.  Sqi:ire  replied  that  the  lamp  gave  an  illuminating 
power  of  about  1,200  candle  power  per  half  a  Board  of 
Trade  unit.  But  the  power  was  not  all  in  the  same  direc- 
tion. Most  of  it  was  at  an  angle  of  75,  and  the  rest  at 
various  angles.  The  light  produced  in  an  arc  was  to  a 
certain  extent  a  measure  of  the  resistance  of  that  arc. 
With  a  greater  resistance  the  energy  was  converted  into  heat. 
and  that  heat  was  realised  upon  the  points  of  the  carbons. 
Therefore  if  the  arc  were  increased  in  length,  the  temperature 
of  the  carbon  would  be  increased,  because  the  resistance 
was  greatest  there.  An  ordinary  arc  lamp  upon  the  usual 
circuit  of  100  volts  required  a  resistance  interposed  in  order 
to  get    the  arc  of    such  a  length   as    to  bring  down  the 


voltage  to  about  40.  This  reduction  involved  OOnaiderabtl 
loss,  It  did  not  follow  that  a  longer  arc  would  produce 
more  light,  because  the  light  eumc  from  the  carbon,  and 
only  to  a  small  extent  from  the  arc  itself.  The  longer  are, 
that  is  to  say,  the  greater  resistance,  enabled  a  current 
of  less  ampereage  to  heat  the  carbons  to  the  required 
temperature. 

.Nil.  (ivsim  said  that  his  experience  of  such  lamps  was 
thai  over  85  per  cent,  of  the  current  went  away,  and  he  did 
not  sec  any  advantage  in  the  larger  arc.  With  a  greater 
surface  of  carbon  they  would  have  not  more  light  hnt  heat, 
and  that  was  just  what  was  not  wanted. 

Dr.  Squire,  interposing,  said  that  was  just  what  was 
wanted,  as  it  was  because  of  the  high  temperature  of  the 
upper  carbon  that  the  light  was  evolved.  Electricity  as 
electricity  could  not  he  used  as  a  source  of  light.  It  must 
first  be  converted  into  heat  in  such  a  way  that  some  sub- 
Stance,  usually  carbon,  as  in  both  the  arc  and  glow  lamps, 
was  heated  to  incandescence.  All  bodies,  without  excep- 
tion, offered  at  ordinary  temperatures  more  or  less  resistance 
to  the  electric  current,  and  were  therefore  more  or  less  heated. 
Quite  as  much  heat  as  was  developed  in  the  electric  arc  would 
be  developed  in  a  long  wire  offering  the  same  amount  o» 
resistance,  but  as  the  heat  was  in  that  case  spread  over  a  long 
resistance,  the  temperature  developed  would  be  low.  In  the- 
case  of  the  arc,  the  resistance,  and  therefore  the  heat,  being 
all  at  one  point,  a  very  high  temperature  was  attained. 
The  higher  the  temperature  the  greater  the  amount  of 
light. 

Mr.  Gaster,  resuming,  said  that  what  was  wanted  was 
the  largest  possible  amount  of  light  from  the  smallest 
possible  surface.  He  would  like  to  know  at  what  intervals 
the  results  shown  on  the  diagram  before  them  had  been, 
taken,  and  if  they  had  been  checked  at  various  times  to- 
ascertain  if  they  agreed. 

Dr.  Moxd  said  that  it  might  interest  members  to  know- 
that  he  had  accidentally  learnt  a  fact  that  day  which 
corroborated  Dr.  Squire's  statement  that  the  light  of  the  arc 
increased  with  the  resistance  between  the  carbons.  It  had 
been  generally  supposed  that  the  heat  of  an  arc  could  not 
be  carried  beyond  the  volatilising  point  of  carbon,  which 
was  estimated  at  3,500°  C,  but  M.  Moissan  bad,  in  the 
course  of  his  experiments  on  the  melting  of  titanium, 
attained  temperatures  in  the  arc  which  he  estimated  at 
between  4,00f):  and  5,000°  C. 

A  Member  inquired  if  there  was  a  deposit  of  carbon  in 
the  inner  envelope  sufficient  to  interfere  with  the  emissoo 
of  light. 

Dr.  Squire  replied  that  a  slight  deposit  did  occur  upon 
the  inner  glass,  but  the  matters  forming  this  deposit  when 
given  off  from  the  arc  would  be,  and  in  fact  were,  carried 
by  convection  to  the  upper  part  of  the  glass  and  there 
deposited,  so  that  the  deposit  was  invariably  above  the  line  of 
light,  and  in  no  way  interfered  with  the  illuminating  power. 
It  was  easily  removed  by  the  attendant  when  changing  tbe- 
carbons. 

The  Chairman  thought  that  the  lamp,  owing  to  its  great 
power  of  diffusion,  was  likely  to  be  of  considerable  advan- 
tage in  illuminating  large  spaces.  The  theoretical  points; 
raised  during  the  discussion  were  of  great  interest  and 
deserved  further  consideration.  It  was  obvious  that  in  a 
lamp  of  this  nature  the  light  produced  must  be  at  least  equal 
to  that  of  an  ordinary  arc  light,  but  from  the  fact  thar 
practically  no  crater  was  formed  in  the  carbons,  the  con- 
sumption of  carbon  must  be  much  less. 

ON  ATTEMPTS  TO  CONVERT  OLEIC'  ACID  INTO 
CANDLE  MATERIAL.— I. 

BT    DR.    J.    I.EWKOWITSCH. 

One  of  the  most  fascinating  technical  problems  in  the  fa» 
industry*,  is  the  conversion  of  oleic  acid  into  solid  fatty  acids 
or,  at  all  events,  into  solid  substances  which  we  comprise 
under  the  name  'Candle  Material." 

Several  years  ago  I  was  led  to  attack  this  problem  from, 
a  technical  point  of  view,  and  I  set  myself  the  task  of 
examining  the  various  processes  proposed   hitherto  in  the 
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hope  that  a  thorough  aud  methodical  investigation  might 
lead  to  some  practically  feasible  method. 

The  great  commercial  importance  of  this  subject  becomes 
at  once  apparent  if  we  consider  the  difference  in  the  prices 
of  ■•stearine "  (commercial  stearic  acid)  and  "  oleine " 
(commercial  oleic  acid)  —round  about  15/. "per  ton  at  present 

prici bearing  in  mind  that  the  candlemaker  obtains,  even 

by  the  best  methods  known,  30  per  cent,  of  oleic  acid.  This 
acid  must  rank  in  the  candle  works  as  a  by-product,  the  sale 
of  which  for  soapmaking  becomes  more  and  more  difficult 
the  greater  the  pressure  of  Cottonseed  oil  and  other  cheap 
oils  is  on  the  market. 

At  the  first  glance  the  problem  seems  to  resolve  itself  iuto 
the  simple  addition  of  two  hydrogen  atoms  to  oleic  acid  with 
f.-rmation  of  stearic  acid,  the  most  desirable  candle  material. 
But  whereas  the  lower  members  of  the  acrylic  or  oleic  series 
are  readilv  converted  into  saturated  acids,  oleic  acid  itself 
resists  all  attempts  at  hydrogenisation.  I  have  carried  out 
a  large  number  of  experiments  in  this  direction  under  most 
varied  conditions,  but  hitherto  all  of  these  gave  negative 
results.  It  has  been  tried  to  act  with  hydrogen  in  statu 
nascendi — evolved  by  electricity — on  oleic  acid  under 
pressure,  but  the  process  has  not  proved  a  commercial 
success. 

The  remarkable  power  of  resistance  oleic  acid  offers  to 
the  assimilation  of  hydrogen  becomes  also  apparent,  if 
hydrogenisation  is  attempted  in  a  roundabout  fashion,  viz., 
by  first  converting  it  into  the  aihromo-addition  product,  and 
then  reducing  the  latter  by  hydrogen.  Dibromo-stearic  acid 
is  readily  formed,  but  on  attempting  to  reduce  the  latter,  I 
always  obtained  the  original  oleic  acid. 

It  is  true  that  reduction  can  be  effected  by  means  of 
phosphorus  and  hydriodic  acid,  but  the  palpable  hopelessness 
of  such  a  process,  from  a  commercial  point  of  view,  has  not 
even  elicited  an  attempt  to  try  this  process  on  a  semi-large 
scale.  By  heating  oleic  acid  with  1  per  cent,  of  iodine  to 
•J70  — 280  C.  P.  de  Wilde  and  Reyebler  succeeded  in 
obtaining  abont  70  per  cent,  of  stearic  acid.  But  as  only 
one-third  of  the  iodine  could  be  recovered,  the  process  had 
to  be  abandoned.  Even  when  for  part  or  the  whole  of  the 
iodine  the  cheaper  bromine  or  chlorine  was  substituted, 
commercial  failure  resulted.  The  process  had  a  fair  trial 
on  the  large  scale  in  a  Belgian  candle  works,  but  the  large 
amount  of  valueless  b3--products,  coupled  with  the  fact  that 
no  autoclave  could  resist  the  corrosive  effect  of  the  halogens, 
showed  once  more  that  beautiful  laboratory  experiments 
but  too  often  lead  to  disastrous  results  in  the  works. 

The  action  of  chlorine  on  oleic  acid  and  the  reduction  of 
the  chloro-derivatives  under  pressure  by  means  of  zinc,  oriron 
powder,  &c,  has  been  made  the  subject  of  a  German  patent 
by  Ziirrer,  who  claims  to  have  obtained  solid  saturated  fatty 
acids.  I  have  not  finished  yet  the  examination  of  this 
process,  and  am,  therefore,  not  in  a  position  to  offer  any 
remarks,  hut  I  may  say  that  as  far  as  I  am  aware,  it  has  not 
been  tried  yet  on  the  large  scale. 

The  conversion  of  oleic  acid  into  its  solid  isomeride 
elaidic  acid  has  figured  of  long  in  text  books,  and  has  been 
propounded  as  8  commercial  process  as  often  as  it  bas  been 
Bhown  to  be  a  valueless  process  to  the  caudlemaker.  To 
i  be  reagents  effecting  this  chaDge,  viz.,  nitrous  acid  and 
sulphurous  aeid,  there  has  been  added  lately  sodium 
bisulphite,  which  Saytzeff  allows  to  act  on  oleic  acid  uuder 
pressure  at  a  temperature  of  175 — 180J  C. 

At  this  juncture  I  may  mention  that  about  two  years  ago 
Lidoff  made  the  statement  that  by  the  action  of  nitrous 
oxides  at  tio  -  -s.">  ('.en  oleic  acid,  an  increase  of  weight 
of  the  material  takes  place,  and  thai  the  resulting  product 
absorbs  9  percent,  only  of  iodine,  whereas  oleic  acid  assimi- 
lates 90  per  cent.  My  own  experiments,  however,  showed 
me  thai  elaidic  acid  is  formed  and  the  apparent  low  iodine 
value  is  due  to  the  anion  on  potassium  iodide  of  nitrous 
acid  not  washed  out  completely  from  the  product. 

i  hopes  were  at  one  time  entertained  of  t lie  applica- 
tion of  Varrentrapp's  reaction,  viz.,  the  conversion  of  oleic 
acid  into  palmitic  and  acetic  acids  by  means  of  caustic 
potash.  The  process  bas  b^en  described  and  it--  commercial 
results  stated  in  two  papers  read  before  this  Section  by  the 
late  l.ant  Carpenter  (this  Journal,  1883,  98;  1884,200). 
It  is  true  large  quantities  have  been  worked  by  Mr.  Radisson 


in  Eouruier's  works  at  Marseilles,  and  the  candles  made 
from  the  artificial  palmitic  acid  created  some  sensation  in 
technical  circles  at  the  Paris  Exhibition  of  1878.  But  on 
account  of  their  rank  odour  and  their  greasy  touch  the 
candles  found  no  buyers,  and  although  further  improvements 
were  heralded,  the  process  seems  to  have  or  has  died  a 
premature  death.  At  the  last  Paris  Exhibition  I  vainly 
looked  (Lewkowitsch,  Technical  Report  on  the  Paris 
Exhibition,  Chemiker  Zeitung,  18S9,  1190)  for  the  candles 
made  with  Kadisson's  artificial  palmitic  aeid,  and  on 
enquiry  I  elicited  the  fact  that  the  process  had  been 
abandoned,  not  only  for  the  reasons  stated  above,  but  also 
on  account  of  the  high  cost  aud  the  great  danger  attending 
its  workiug  in  consequence  of  the  concomitant  evolution 
of  hydrogen. 

Another  promising  process,  viz.,  M.  v.  Schmidt's  zinc 
chloride  process  has  met  with  no  better  fate.  The  process 
and  its  products  have  been  examined  on  a  laboratory 
scale  by  the  late  R.  Benedikt  and  his  paper  (cf.  Chemical 
Analysis  of  Oils,  Eats.  Waxes,  &e.  by  J.  Lewkowitsch, 
p.  664),  well  repays  perusal  on  account  of  the  beautiful 
illustration  it  affords  of  the  capabilities  of  the  modern 
processes  of  fat  analysis  as  a  means  of  reseach.  I  have 
examined  the  process  myself,  and,  as  a  matter  of  course,  I 
could  but  confirm  Benedict's  statement  with  that  exception, 
however,  that  I  found  no  solid  saturated  acids  other  than 
hydroxy  acids.  The  temperature  at  which  the  interaction 
of  oleic  acid  aud  zinc  chloride  is  to  take  place  must  be 
kept  at  exactly  185°  O.  as  the  inventor  directs.  Deviation 
from  this  point  leads  to  an  increase  of  liquid  substances. 
Unfortunately  the  solid  candle  material  must  he  distilled 
and  the  considerable  proportion  of  #-hydroxystearic  acid 
(melting  point  82°  C.)  in  the  crude  product  is  seriously 
diminished  by  the  partial  conversion  of  this  acid  into  oleic 
and  iso-oleic  acids.  Thus,  from  a  candlemaker's  point  of 
view,  a  substance  of  high  melting  point  is  rendered  practi- 
cally valueless.  Schmidt's  process  was  tried  on  the  large 
scale  in  an  Austrian  candle  works.  The  quantity  of  liquid 
nnsaponifiable  substances  obtained  was,  however,  so  large 
that  commercial  success  was  out  of  the  question.  It  only 
remains  to  be  added  that  the  inventor  has  allowed  his 
patent  to  lapse. 

The  action  of  concentrated  sulphuric  acid  on  oleic  acid  is 
well  known  in  candle  works,  and  practical  application  of  it 
is  made  in  the  partial  conversion  of  oleic  acid  into  solid 
substances.  I  say  partial,  as  out  of  the  47  per  cent,  of  oleic 
aeid  with,  e.g.,  tallow,  would  yield  only  17  per  cent,  are 
converted  into  candle  material.  As  stated  already,  30  per 
cent,  of  oleic  acid  still  result  as  a  by-product. 

The  sulphuric  acid  process  seemed  to  offer  the  greatest 
hope  of  success,  and  I  have  devoted  considerable  attention 
to  it. 

I  have  also  examined  and  have  still  under  examination 
several  other  reactions  not  mentioned  above,  and  I  hope  to 
lay  the  results  of  this  research  at  some  future  time  before 
this  Society. 

My  reason  for  bringing  some  of  my  results  regarding  the 
action  of  sulphuric  acid  on  oleic  acid  before  the  Society, 
incomplete  though  they  are,  is  that  David  has  recently 
taken  out  a  patent  for  a  process  which  to  some  extent 
covers  results  I  have  obtained  some  time  ago.  Whilst 
preparing  these  notes  I  find  that  there  has  also  appeared  a 
paper  by  the  same  chemist  in  the  Comptes  Rendus,  an 
abstract  of  which  is  published  in  last  month's  issue  of  our 
Journal. 

It  is  not  my  intentiou  to  criticise  David's  paper,  but  I 
must  remark  that  his  "  stearolactone,"  the  proportion  of 
which  is  stated  by  him  to  be  18 — 20  per  cent,  of  the  crude 
product,  is  practically  nothing  but  /3-hydroxystearic  acid. 
At  any  rate,  in  my  own  experiments  I  obtained  chiefly  3-hy- 
droxystearic  acid,  even  when  closely  following  his  direction. 
The  impure  substance  had  an  acid  value  of  189 '12  and  an 
ether  Value  of  14-29  only,  so  that  the  amount  of  lactone 
was  insignificant.  Besides,  the  melting  point  of  the  crystals 
obained  by  the  first  crystallisation  from  alcohol,  and  there- 
fore still  very  impure,  was  60° — 60- 5  (',  whereas  stearo- 
lactone melts  at  473 — 48=  C.  The  melting  point  of 
/3-hydro.xystearic  acid   is  81     C.     Experiments   made  with 
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mixtures  of  ooDoentrated  and  (tuning  aeids  I  see  below  )  gave 
0-hydroxystearic  acid  and  not  the  lactone. 

I.  Action  of  Sulphuric  Acid  on  Oleic  Acid 

The  action  of  sulphuric  asid  on  oleic  acid  is  a  very 
eoatplieated  one,  and  although  h  nambei  of  papers  have 
been  published  by  different  authors  ■  satisfactory  explana- 
tion of  the  reactions  taking  place  in  still  a  desideratum. 

Xo  doubt  tliis  is  chiefly  due  to  a  formula  satisfactorily 
expressing  the  chemical  constitution  of  oleic  acid  not 
baring  been  established  yet.  We  shall  perhaps  best  ge( 
an  insight  into  the  difficulties  besetting  this  subject  by 
briefly  examining  iis  theoretical  aspect. 

At  present  we  know  four  ratty  acids  of  the  empirical 
formula  l'lsllj,<  •■...  viz.,  oleic  acid,  elaTdio  acid,  iso-oleic  or 
solid  oU-ic  acid,  and  rapic  acid. 

The  last-mentioned  acid,  rapic  acid,  is  certainly  not 
identical  with  any  of  the  other  three  acids,  for  it  doe-  not 
solidify  on  cooling;  nor  does  it  give  the  elaldin  reaction. 
Being  but  tittle  studied  the  acid  need  not  engage  our 
further  attention. 

Klaidie  acid  is  undoubtedly  the  atereometrical  isomeride 
of  oleic  acid,  and  its  formula  will  lie  readily  derived  from 
that  of  oleic  acid. 

Oil  attempting  to  arrive  at  a  rational  formula  of  oleic 
and  iso-oleic  acids,  the  safest  plan  will  be  totrythe  inductin 
May  by  building  i  pon  well  ascertained  facts.  Oleic  acid,  on 
being  heated  with  melted  caustic  potash,  yields  palmitic  and 
acetic  acids.  This  reaction  would  appear  to  be  in  favour 
of  the  simplest  expression.  t»iz.,  CuH31CH=CH-COOH. 
Hut  is  it  gives  the  same  products,  it  tells  us  no  more 

than  that  under  the  influence  of  caustic  potash  an  intra- 
molecular change  takes  place,  one  acid  being  converted 
into  its  isomende  before  being  finally  broken  up.  We 
iit,  then  fore,  assign  to  oleic  acid  and  iso-oleic  acid 
the  formula-  C,  11 ...-  CII..-CH,-  CH  =(  '11 .( '( II  )ll  and 
,';  H..-CH..-CI1  =CH-CH,COOH  respectively,  or  via 
versA. 

A  more  definite  answer  is  supplied  by  the  sulphuric  acid 
reaction.  On  treating  oleic  acid  with  this  acid  at  a  low 
temperature  and  boiling  the  product  with  water,  one 
obtains.  amoDgst  other  substances,  (  1  )  a  solid  anhydride, 
the  corresponding  acid  of  which  does  not  exist  in  its  free 
I,  and  (2)  a  hydroxy  steal  ic  acid. 

1  he  -olid  anhydride  (,J1  ;;i  V.  (ha\  ing  the  same  empirical 
formula  as  oleic  acid,  but  differing  from  it  bj  its  physical 
state  and  by  not  .absorbing  halogens)  must  he  considered 
as  the  inner  lactone  of  a  hydroxy  acid.  I  ,,11, ..( > ,.  and 
reasoning  from  analogy,  its  stability  would  lead  us  to  look 
upon  it  as  a  y-Iactone,  so  that  its  formula  would  be 
.  xpressed  by — 

7 
C,  IU-CH..-CH-CH-CH-CO 

A 


and  its  corresponding  acid  thus- 
C,<H  j-CH-CH  - 
I 
OH 


CH..-COOH 


This  would  fix  the  -y-carbon  atom  as  one  of  the  doubly- 
linked  carbon  atoms  in  oleic  acid,  and  it  would  only 
remain  to  choose  between  the  formulae  of  a  y-S  or  a  0-y 
unsaturated  acid,  thus — 

7 
CnH — CH=CH-(  H.-CH.-COOH 


C13H.,;-CH,-CH=CH-CH.,-C0l>H. 

The  hydroxystearic  formed  besides  the  lactone  just 
described  yields,  on  being  subjected  to  distillation  in  vacuo, 
two  unsaturated  acids,  viz.,  oleic  and  iso-oleic  acids,  a 
portion  of  the  original  acid  passing  over  unchanged  at  the 
same  time. 

This  behaviour  of  the  hydroxystearic  acid  is  completely 
analogous   to  that   of  all  known  0-hydroxy  acids   derived 


from  lower  fatty  acids  of  the  acrylic  series,  and  analogy 
thus  sneaks  for  the  formula — 

0 

(  ,,ll  ,    en     i  n     CH-COOH 

I        I 
II— till 

•  In  treating  iso-oleic  acid  with  concentrate. 1  Bulphuric 
acid  and  boiling  the  product  with  water. two  hydroxysti 
acids  are  formed,  one  of  which  is  identical  with  the  hydrox) 
acid  yielded  by  oleic  acid.  The  proportion;  of  the  two 
hydroxy  acids  vary  according  to  die  temperature  employed 
during  the  interaction,  the  yield  of  the  second  hydroxy  acid 
decreasing  as  the  temperature  rises.  This  second  hydri  \v- 
stearic  acid  distils  without  decomposition  in  vacuo,  it  yields 
no  lactone  and  cannot  therefor.-  be  a  y-hydroxystearic  acid 
Reasoning  again  from  antilogy  this  behaviour  of  the  acid 
would  correspond  to  that  of  au  u-hydroxy  acid,  thus — 

•  'i.H-a— CH— CH— CH— COOII 
I  I 

H      oil 

Since  both  oleic  and  i-o-oleic  acids  lead  to  the  same 
hydroxystearic  acid  it  is  evident  that  both  acids  must 
have,  in  common,  one  carbon  atom  which  is  linked  by  a 
double  bond  toils  neighbour;  and  as  we  fixed  the  -y-carbon 
atom  as  one  of  these  for  oleic  acid,  the  carbon  atom  common 
to  both  acids  must  he  either  the  3  or  the  5  carbon  atom,  so 
that  we  would  have  to  adopt  for  iso-oleic  as  formula,  either 
a  5-€  or  an  a-$  unsaturated  acid. 

The  above-mentioned  analogies  render  it  more  likelv  that  • 
oleic  and  iso-oleic  acid  have  the  /3-carbon  in  common  as  one 
of  the  doubly  linked  carbon  atoms,  so  that  we  should  have 
as  the  likeliest  formula?    for  oleic  and    iso-oleic  acids  the 
following : — 

7  3 

CuHjs— CH.— CH  =CH— CH2— COOH  and— 
Oleic  acid. 

0 

CuHjg— CH,— CHr-CH=CH— COOH— 

Iso-oleic  acid. 

1  have  avoided  adducing  the  formation  of  palmitic  acid  as 
an  additional  proof,  for  the  conclusion  derived  from  the 
behaviour  of  an  unsaturated  acid  with  melting  caustic 
potash— formerly  held  as  conclusive — has  lost  much  of  its 
force,  and  one  might,  therefore,  rule  out  of  court  whatever 
evidence  is  afforded  by  the  formation  of  palmitic  and  acetic 
acids.  But  I  would  think  the  reasoning  given  above  speaks 
in  favour  of  the  formula;  as  stated,  and  I  may  therefore 
omit  discussing  the  formula — 

C3Hir— CH=CH— (CH,);— COOH 

and  proposed  by  liaruch  (Beriehte,  1894,  173). 

I  have  dwelt  at  some  length  at  these  theoretical  specula- 
tions as  they  are  of  the  utmost  importance  for  the  solution 
of  our  problem.  I  merely  will  remark  by  the  way  that  the 
same  reactions,  mutatis  mutandis,  occur  in  the  case  of  erucic. 
brassidic,  and  iso-erucic  acids. 

From  the  candlemaker's  point  of  view  the  conversion  of 
oleic  acid  into  iso-oleie  would  be  an  important  step,  for  the 
latter  acid  melts  at  17  C,  and  does  not  share  the  fate  of 
elaidie  acid  when  worked  into  candles,  for  commercial 
distilled  stearine  does  contain  considerable  quantities  of 
iso-oleic  acid. 

I  have  made  some  experiments  with  oleic  acid  and  sul- 
phuric acid  diluted  with  an  equal  volume  of  water  (cf. 
Fittig,  Liebig's  Annalen.  283,  51),  but  no  practical  result 
was  obtained.  As  the  conversion  into  iso-oleic  acid  by 
means  of  iodostearic  acid  and  alcoholic  potash  had  to  be 
left  out  of  the  question  for  obvious  reasons,  I  was  forced 
to  fall  back  upon  the  known  interaction  of  concentrated 
sulphuric  acid  on  oleic  acid. 

The  products  of  this  reaction  at  a  low  temperature  are 
chiefly  0-hydroxystearic  acid,  sulphostearic  acid,  aud 
stearolactone. 
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Adopting  the  formula  C,jH~  -  CH=CH-CH-COOH 
for  oleic  acid,  we  may  explain  the  interaction  by  the  simple 
addition  of  SO,H .  OH  to  oleic  acid,  much  as  hydrobrotnic 
acid  is  assimilated. 

According  as  the  S03H  group  is  assimilated  by  the  7  or 
the  0  carbon  atom,  two  different  sulphostearic  acids  will  be 
formed,  and,  as  there  is  no  reason  why  one  acid  should  be 
formed  in  preference  to  the  other,  it  is  reasonable  to 
a-sunie  that  both  acids  are  formed,  say,  iu  equal  propor- 
tions, and  that  we  thus  obtain  the  two  sulphostearic  acids — ■ 
(1.)  CsH^— CH— CH— CH;,— COOH 

I  I  and 

SO,H   OH 

(2.)  C'1SH.;; -CH-CH  -CH,— COOH 

OH  SO3H 

(One  might  as  well  write  the  formula?  of  these  acids — 
C13H,-— CH(SU4H)— CH.:— CH2— COOH  and 


Cl3H~— Cfl.; 


-CH(S04H.:)— CH;— COOH 


but  the  mode  of  expression  adopted  renders  the   chemical 
changes  more  conspicuous  to  the  eye.) 

These  acids  are  not  very  stable,  and,  by  merely  allowing 
the  crude  product  to  stand,  they  absorb  moisture  enough 
to  be  partially  split  up  into  SO fi.:  and  hydroxy  acids,  viz., 
/3  and  7  hydroxy  acids  — 

C,  ,H„— CH„— CH— CH,— COOH 

I 
OH  ajd 

C13H27-CH-CH,_CH..-COOH 

OH 

the  latter  of  which  immediately  undergoes  dehydration, 
forming  7-stearolactone.  Another  portion  of  the  sulpho- 
stearic acids  will  remain  unchanged. 

On  boiling  the  resulting  mass  with  water,  the  sulpho- 
stearic acid  is  further  converted  into  hydroxystearic  acids, 
Thus  a  suitable  candle  material  would  be  obtained,  ;/ 
subsequent  distillation  could  be  avoided,  whereby,  as 
explained  already,  (3-hvdroxy stearic  acid  is  changed  into 
oleic  and  iso-oleic  acids"  (I  purposely  omit  here  following 
up  the  possibility  of  /3-hydroxysteanc  acid  forming  pro- 
ducts of  condensation,  viz.,  hydroxystearohydroxysteanc 
acid  OH.Cl;HMCOO.C17.HMCOOH  and  the  dibasic  an- 
hydride— 

.  C.jHj.COOH 
1/      ' 


O 


\ 


C17H31COOH 


a-  suggested  by  Juillard.) 

In  the  first  instance  it  seemed  necessary  to  direct  efforts 
to  the  production  of  a  crude  material  containing  the 
smallest  amount  of  unsaturated  products.  It  is  known  that 
the  best  conditions  to  effect  this  are  found  in  working  at  a 
low  temperature,  and  by  employing  concentrated  acid  and 
dry  oleic  acid. 

I  describe  my  modus  operandi  briefly  : — Oleic  ami  was 
cooled  to  0  C.  bv  ice  ;  the  congealing  of  the  acid  does  not 
interfere  with  the  subsequent  operation,  as  the  temperature 
rises  soon.  Sulphuric  acid,  also  cooled  down,  was  then 
allowed  to  fall  drop  by  drop  into  the  oleic  acid,  whilst  the 
mass  was  imitated  vigorously.  The  temperature  was  not 
allowed  to  rise  beyond  5°  C,  although  no  detrimental  effect 
wa-  observed  when  the  temperature  rose  to  J5  C.  towards 
the  end  of  the  operation,  as  was  the  case  in  experiments 
on  the  large  scale.  No  evolution  of  sulphurous  acid  was 
noticeable,  and  the  material  was  not  blackened.  This  is  in 
contradistinction  to  the  action  of  vitriol  at  higher  tempera- 
tures which  was  carried  out  for  the  cake  of  comparison  (see 
below).  The  product  became,  on  standing,  a  buttery  mass. 
It  vas  boiled  with  water  repeatedly  until  the  wash-waters 
were  free  from  acid. 

The  decomposition  with  water  just  described  seemed  in 
some  experiments  to  yield  a  better  material  when  the  mixture 
ofo'eic  acid  and  sulphuric   acid  was  allowed  to  stand   •_' I 


hours;  other  experiments,  however,  did  not  bear  this  out, 
and  6eemed  to  prove  that  time  was  not  an  important  factor. 
This  is  a  point  to  be  ascertained  yet  on  the  large  scale. 

In  the  following  table  (Table  Xo.  1)  a  number  of  experi- 
ments is  given,  the  quantities  of  sulphuric  acid,  calculated 
to  one  molecule  of  oleic  acid,  being  varied.  The  amount  of 
unsaturated  substances  was  measured  by  the  iodine  number 
of  the  product.  The  original  oleic  acid  was  prepared  from 
good  tallow  ;  it  absorbed  80  per  cent,  of  iodine. 

Table  No.  1. 

Action  of  Sulphuric  Acid  of   Varying  Strength  on 
Oleic  Acid. 


Oleic  Acid. 

Sulphuric 

Acid. 

Iodine 
Number 

of  the 

Molecules. 

Containing  SO.Hj 

Molecules.     ( 

Product. 

Per  Cent. 

1 

95 

1 

3983 

1 

95 

1 

83  73 

1 

95 

1 

47-23 

1 

103 

(fuming  acid.) 

1 

26-26 

1 

103 

(fuming  acid.) 

1 

20-43 

1 

95 

10-96 

1 

95 

2 

10-86 

1 

95 

2 

10-28 

1 

95 

0 

11-15 

1 

95 

2 

14-99 

1 

92 

0 

23-02 

1 

92 

2 

21-06 

1 

103 

( fuming  acid.  I 

0 

10-28 

1 

100-5 
(mixture  of 
fuming  and  con- 
centrated acid.) 

2 

14-40 

1 

100-5 
(mixture  of 
fuming  and  con- 
centrated acid.) 

2 

14-41 

1 

95 

2-5 

16-73 

] 

92  5 

2-5 

23-6(1 

1 

93 

2-5 

19-61 

1 

95 

3 

6-74 

1 

95 

3 

8-46 

1 

103 
(fuming  acid.) 

3 

16-04 

This  table  is  full  of  suggestions  for  a  number  of  experi- 
ments that  are  being  carried  out  on  the  large  scale. 
Contrary  to  expectation,  the  greatest  amount  of  saturated 
products  is  not  obtained  when  acid  was  used  of  100  and 
more  per  cent,  of  SOjH.,.  There  appeared  this  further 
drawback  in  the  employment  of  acids  of  such  high  strength, 
that  the  product  was  liquid  at  the  ordinary  temperature, 
and  gave  emulsions  with  water,  so  that  the  sulphuric  acid 
had  to  be  washed  out  by  means  of  a  solution  of  Glauber 
salts,  whereas  in  all  other  cases  washing  with  water  gave 
two  well-derined  layers.  The  same  drawback  was  experi- 
enced in  the  case  of  treating  oleic  acid  with  vitriol  at 
1.32°  C.  Also  the  quantity  of  water  mixed  with  the  crude 
product  has  apparently  some  influence  on  the  chemical 
changes.  . 

It  should  be  noted  here  that  practically  no  evolution  ot 
sulphurous  acid  was  observed,  whilst  working  at  low  tem- 
peratures ;  therefore  no  loss  of  substance  occurs,  and  the 
vield  of  the  raw  product  must  be  more  than  100  per  cent, 
of  the  oleic  acid  worked  upon.  If  we  assume  for  a  moment 
that  addition  of  sulphuric  acid  to  oleic  acid  takes  place 
exclusively,  according  to  the  equation — 

ClaHM02  +  S04Hs  =  C1SH:11(  >.(0H)SO3H. 

Hydroxystearo-sulphuric  acid. 
and  that   on   boiling  with  water  the   decomposition    takes 
place,  according  to  the  following  equation  :— 

C13HmO./.OH)(S03H)  +  11,0  =  C,sH330«(OH)  +  S04H» 
141  grms.  of  oleic  acid  should  yield  150  grms.  In  an 
actual  experiment  145  grms.  of  the  crude  product  were 
obtained,  but,  of  course,  this  is  not  meant  as  a  confirma- 
tion of  the  assumption  made.  For  not  only  are  anhydride 
(stearolactone)  and  other  products  formed,  but  the  action  cf 
sulphuric  acid  on  oleic  acid  reaches,  from  a  practical  point 
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of  view,  a   limit,  as  n  glance  at    Table  No.  1  will  show  (  ~,t  No.  2.      Hitherto,  it  lias  only  been    possible   to  carry  out,  on 

above),  a  lemi-large  scale,  using  over  l  ion  of  material,  the  inter- 

Tho  crude  products  obtained  by  the  experiments   de-  action  of  l  mol.  of  oleic  acid  with  I  mol.  of  sulphuric  a<-i<i 

scribed  in  Table  No.  i  were  examined  as  set  out  in  Table  of  about  95  per  cent,  of  sulphuric  acid. 


Table  No.  8. 
t  'null  Product  obtained  by  the  Interaction  of  Sulphuric  Acid  and  Oleic  Acid  at  a  I.nw  Temperature. 


Oleic  acid. 

Bulpbnric  Acid. 

lil.  o:.i. ,r\  Experiments. 

Works  Experiment. 

N 

Molecule. 

i  lontainiug 

Pi  i  Cent,  so, >!.. 

Mol. villi's. 

W*™*     *gfi*»     Iodine  Value. 

*«•«  Value,     gjpon^     todina  Value. 

i 
2 

S 

i 
l 

l 

95 

(mixture  of 

fuming  and 

concentrated 

acid). 

108 

1 fuming  acid). 

i 
l 

l 

187-8                179-2 
186-1                 18S*6 

120*8                 188*8 

81-8 
28-1 

24*8 

98*4 

IIIHTI 

24-8 

The  fact  that  jB-hydroxystearic  acid  on  being  distilled 
undergoes  considerable  deterioration  from  a  cundlcmnker's 
point  of  view — for  hydroxystearic  acid  has  a  melting-point 
of  82'  C.  in  its  pun  state— suggests  the  idea  of  removing 
it  from  the  crude  product,  before  subjecting  it  to  distilla- 
tion. The  use  of  solvents  is,  of  course,  out  of  question, 
and  the  only  practically  feasible  process  is  hydraulic 
expression.  Tin.  is  being  tried  on  the  large  scale,  and  it  is 
hoped  that,  by  suitable  processes,  the  necessity  of  distilling 
may  be  obviated. 

In  the  experiments  described  below,  with  the  exception 
of  that  given  in  Table  No.  (>,  the  hydroxy-stearic  acid  was 
not  eliminated  before  distilling. 

The  crude  products  characterised  in  Table  Xo.  2  were 
subjected  to  distillation,  which,  in  the  ease  of  the  laboratory 
experiments,  was  carried  out  in  a  flat  bottomed  cylindrical 


copper  still  (a  by  no  means  suitable  apparatus),  and  in  the 
case  of  the  works  experiments  an  ordinary  still  was  used. 
Superheated  steam  was  employed,  and  the  distillation  was 
effected,  for  reasons  of  convenience,  under  atmospheric 
pressure  instead  of  in  niriio.  It  will,  of  course,  be  under- 
stood that  these  experiments  are  comparable  in  a  limited 
sense  only  ;  the  distillates  were  broken  up  into  fractions 
when  they  appeared  to  change  in  consistency,  and  the 
residues  varied  considerably  in  colour,  thus  proving  that 
distillation  might  have  been  carried  further  in  some  cases. 
In  no  case,  however,  was  distillation  continued  until  pitch 
only  remained  in  the  still. 

Tlie  results  thus  obtained  are  given  in  the  following 
Table,  Xo.  3,  the  numbers  1 — 3  given  in  the  first  column 
correspond  to  those  in  Table  No.  2. 


Table  No.  3. 
Distillation  of  Crude  Products  with  Superheated  Steam. 


"Works  Experiment. 

i 


Xo. 


Crude  Product  ohtained 

from  Oleic  Icid  nod  Sulphuric 

Acid  containing  —  per 

Cent.  SO.Hj. 


Laboratory  Experiment. 


E'5 


•3  = 
=  c 
c  £ 


«  _ 


».2 

t-  _ 

S3 
ft 


1.1 

ta  at 


a 
•B.2 


i        S  Z 


3 
"35 


1  mo':,  of  oleic  acid  and  1  mol.  of  Per  Per  Per 

SO.Hj:—  Cent.  rent.  Cent. 

95 27*4  42-7  -HI 

100*5    (mixture   of   fuming  86*0  *1'5  17*6 
■nd  concentrated  acid). 

108  (fumiug) L9*G  16*9  33-7 

1  mol.  of  oleic  acid  and  'J  mols. 
-    I  II.:- 

9S ll-ri  18*8  12-2 

86*6 9"5  11-8  13-ij 


Per 

Cent. 
1-8 


;2-7 

51-5 


Per 

Cent. 

4-0 

U-2 

Per 

Cent. 

S-6 

s-i 

Per 
Cent. 
30-0 

Per 
Cent. 
30-0 

Per 
Cent. 
2U-5 

11-7 

3-3 

•• 

•• 

•• 

6o 
6-G 

3-8 

6-!l« 

" 

" 

Per 
Cent. 


Per 

Cent. 
6-2 


Per 
Cent. 
7'3t 


*  still  leaked  :i  little.  t  Of  course,  this  high  loss  is  due  to  the  exceptional  circumstances. 

The  several  fractions  thus  obtained  are  further  characterised  in  the  following  Table  Xo.  4. 


Tabus  Xo.  4. 

Constants  of  the  Several  Fractions  obtained  from  the  Crude  Products  No.  1 — 3,  Table  Xo.  3. 


Crude  Product,  Xo.  1. 


Laboratory  Experiment. 


First         Second        Third 
Fraction.   Fraction.  Fraction. 


Fourth 
Fraction. 


Iodine  nnml>er 

Acid  

Saponification  Dumber. . 

Melting  point.  0    C 


58              S4-3    I        s:i  s  gg-4 

192            188*5          196*9  188-1 

2nl             2H1-2           199*9  194*9 

Liquid.  '27-2-28*3    27*2—29  2.3-5-29 


Crude  Product.  Xo.  1. 


Works  Experiment. 


First 
Fraction. 


Second        Third         _  .. 
Fraction.  Fraction.      CU1K- 


Iodine  number 

Acid  

Saponification  number. . 
Meltiug  point,  o   C 


are 

8s' i 

6s-$ 

iors 

i'/T's 

iy,-i 

too-? 

too'o 

tss-g 

20't 

«■•( 

«}•« 

tOi'3 
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Table  No.  4 — continued. 


Crude  Product.  No.  8. 



Laboratory  Experiment. 

First               Second 
Fraction.          Fraction. 

Third 
Fraction. 

Iodine  number 

Acid  

Saponification  number  . 
Melting  point,  0°  0 


56-6 

197*6 

20V1 

Liquid. 


i98-a 

199-9 

■2C-6— 28  8 


62"2 

194-6 
198*4 

2G-6— 2! 


Crude  Product.  So.  S. 


Laboratory  Experiment. 


First        Second 
Fraction.   Fraction. 


Third 
Fraction. 


Fourth 
Fraction. 


Iodine  number 61 -9    :  7S-4           8V4  84-1 

Acid            !       20T5    I  200-5            19s'9  192'S 

Saponification  number. .  2091    I  2033          19B-7  194-5 

Melting  point.  o:  C Liquid.  Liquid.  26-1— 27*2  29—29-4 

It  should  be  borne  in  mind,  that  the  iodine  numbers  do 
not  correspond  to  the  equivalent  amounts  of  oleic  acid,  the 
>.jlid  iso-oleic  acid  absorbing  the  same  amount  of  iodine  as 
the  ordinary  oleic  acid.  A  glance  at  the  melting  points 
shows  that  iso-oleic  acid  has  beeu  formed  in  considerable 
.|Uautities,  whereas  stearolactone  can  be  present  but  in  small 
quantities  judging  from  the  small  differences  between 
saponification  and  acid  values.  This  is  remarkable  as 
stearolactone  is  supposed  to  distil  without  decomposition. 

For  the  sake  of  comparison  I  add  the  results  obtained  on 
treating  oleic  acid  with  1  moL  of  concentrated  S04Hs  at 
132'  C.     See  Table  No.  5. 

Table   Xo.  5a  (Laboratory  Experiment). 

Product  obtained  by  the  Interaction  of  Sulphuric  Acid 

and  Oleic  Acid  at  1323  C.  and  then  distilled. 


First  Fraction  .. 
Second  Fraction 
Third  Fraction.. 
Residue 


Yield. 


Per  Cent. 

Ill's 
30-0 
l6-6 

!•:••  t 
i  corrected,  26 
4-2 


Acid      lS;^:»;f-    Melting 
™>«-    ,     Yah™         Po»lt- 


LSI -16 

167-38 

152 'OS 


201-3 
19S-9 
191-9 


°C. 

Liquid 

255-80 

25-5-32 


Iodine 
Number. 

Acid 
Yalue. 

Saponific 
Yalue. 

Melting 

Point. 

Crude  product 

53 -HO 

169-8 

°C. 

Bulk  distillate    from 

71-60 

180-2 

20-70 

crude  product. 

linlk  distillate:— 

Cold-pressed  cake  .. 

69-48 

195-5 

207-8 

30-80 

oil  ... . 

69'4S 

181-8 

202-2 

Hot-pressed  cake . . . 

72-10 

202-8 

206-7 

43-05 

(titer  test) 

It  is  evident  that  acidification  at  the  high  temperature 
can  never  be  a  paying  process,  on  account  of  the  great  loss, 
and  it  can  only  be  a  question  of  examining  more  closely 
acidification  at  a  low  temperature. 

From  the  practical  point  of  view,  the  most  important 
factor,  next  to  the  yield,  of  the  pressed  cake  is  its  melting 
point,  as  some  minor  technical  difficulties  will,  no  doubt, 
be  overcome.  A  report  on  the  experiments  on  the  large 
scale  must  be  deferred  to  a  future  occasion. 

In  conclusion,  I  submit  the  results  of  an  experimental 
distillation  of  a  crude  product  obtained  by  the  interaction 
of  1  mol.  of  oleic  acid  and  sulphuric  acid  of  95  per  cent. 
Si  l,II;,  freed  from  hydroxystearic  acid. 

Table  No.  6. 

Distillation  of  Crude  Product  freed  from  Hydroxystearic 
Acid. 


Yield. 


II. 


Melting  Points. 


II, 


First  fraction  . 
Second    „ 
Third      „      .. 
Fourth    ,. 

Residue 

Loss 


'er  Cent. 

Per  Cent.l 

24-0 

23-4 

240 

29-2 

f  32-97 

I  7-8.) 

C1S-9-* 

(.22-11) 

5-1 

5-7 

S'2 

4-9 

Liquid  Liquid 

24-29  Oilv 

24-4-29-4  I     24-4—27-- 

20-0-25-5  ;     26-6— 30-i 


The  residue  is  very  high  indeed.  In  mitigation  of  this 
high  number  it  must  be  stated  that  it  contained  9  per  cent. 
of  ash  (Glauber  salts  from  the  washing,  see  above),  but  this 
still  leaves  for  the  corrected  number  29-4  —  2-6  =  26-8 
per  cent.  The  proportion  of  stearolactone  is,  however, 
higher  than  in  the  case  of  crude  products  No.  1 — 3,  Table 
No.  4. 

The  same  experiment  was  carried  out  on  the  large  scale. 
The  results  thus  obtained  are  given  in  Table  5n. 

Table  No.  5b  (Works  Experiment). 

Product  obtained  by  the  Interaction  of  Sulphuric  Acid 

and  Oleic  Acid  at  132    C.  and  then  distilled. 


The  considerable  amount  of  liquid  products  obtained 
must  not  be  looked  upon  as  consisting  entirely  of  unchanged 
oleic  acid.  These  liquid  substances  consist  to  some  extent 
of  anhydrides,  and  further  experiments  must  decide  whether 
they  contain  ordinary  oleic  anhj'dride — which  I  prepared 
some  years  ago  by  heating  oleic  acid  with  acetic  anhydride 
(this  Journal,  1890,  666) — or  products  of  polymerisation. 

Discission-. 

Dr.  Eideal,  while  admitting  the  great  scientific  value 
of  the  paper  thought  that  it  would  have  been  appropriate  if 
it  had  been  read  before  the  Chemical  Society,  as  at  present 
the  results  of  the  author's  experiments  did  not  seem  to 
warrant  any  commercial  application  on  a  large  scale. 

Mr.  W.  Mahsbridge  considered  the  statement  put  forward 
by  the  author  to  be  extremely  interesting  from  the  theoretical 
point  of  view,  but  that,  from  the  standpoint  of  the  candle- 
maker,  they  offered  very  little  encouragement.  Even 
the  best  fractions  of  the  material  treated  had  very  low 
melting  points,  and  further  distillation  appeared  to  be 
necessary,  the  result  of  which  would  be  partially  to  return 
them  to  a  liquid  condition,  unfitting  them  entirely  for  the 
manufacture  of  candles.  The)-  had  already  many  cheap 
sources  of  stearic  acid  of  low  quality,  what  was  wanted  was 
something  of  a  high  quality.  Some  years  ago  he  had  met 
with  a  sample  of  stearic  acid  made  by  Badison  s  process, 
which  gave  very  fair  candles,  but  its  use  was  abandoned 
because  the  process  of  re-distillation  was  found  to  be  too 
expensive.  It  appeared  to  him  that  in  the  present  case 
they  would  be  met  with  a  similar  difficulty.  The  margin 
between  the  ordinary  brown  oleic  acid  and  the  hard  stearine 
of  cotton  oils  was  less  than  31.,  and  the  cost  of  re-distil- 
lation would  soon  do  away  with  that  margin.  He  therefore 
did  not  see  much  prospect  of  oleic  acid  coming  into  use  as 
a  source  of  candle-making  material. 

Dr.  J.  Lewkowitsch,  in  reply,  while  admitting  the 
general  correctness  of  Mr.  Mansbridge's  views,  explained 
that  in  the  hurry  of  summarising  his  paper  he  had  omitted 
a  point  which  would  seem  to  promise  better  results.  The 
crude  product  referred  to  undoubtedly  gave  candle-making 
material,  but  it  required  pressing,  and  the  question  resolved 
itself  purely  into  one  of  yield.  The  raw  product  contained 
the  two  substances,  stearolactone  and  hydroxystearic  acid, 
and  it  was  now  for  them  to  endeavour  so  to  treat  it  as  to 
avoid  the  production  of  the  liquid  acid.  From  the  candle- 
maker's  point  of  view  distillation  was  undoubtedly  a  draw- 
back. That  point  was  fully  dealt  with  in  the  paper,  and  his 
view  was  that  they  should  try  to  arrive  at  some  means  short 
,   of  distillation  which  would  field  a  white  material  suitable 
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foi  the  purpose.  Some  of  the  experiment!  were  made  ;it  a 
very    low    tempi  u   freezing  point     and  Borne  at 

a  high  t«  iiipi  -r.ii  111 .-.  l.'li  and  (lir  latter  lielled  a  con 
siderabic    loss.      Mr   did    not    attach   any  importance   to    the 

apparently    considerable     loss    in    the   works    experiment 

Hi     those   cxper m*   were   made    very    roughly    in 

nnsatisfactory  apparatus,  and  the  results  were  only  given 
us  an  auxiliary  to  the  laboratory  experiments. 

The  Chairmas  regretted  thai  from  want  of  time  the 
discussion  bad  been  so  restricted.  He  <li'l  not  agree  with 
Dr.  BideaTs  view,  for  unless  chemists  - iw  the  theoretical 
aide  of  the  problems  thej  had  to  deal  with,  such  problems 
would  have  ■  poor  chance  of  solution. 

NOTE  ON  OZONE  GENERATORS. 

IiV    EDWARD    llr:  IM  8. 

HiVnra  road,  with  a  considerable  degree  of  interest,  the 
paper  of  Mr.  E.  Andreoli   on   "Ozone:    Its   Commercial 

Production."  &c,  (this  Journal,  1897,  89 — 93),  and  having 
also  noted  the  number  of  patents  recently  taken  out  on  this 
subject,  I  thought  that  probably  a  brief  recitnl  of  a  few 
points  of  hard-earned  experience  from  an  old  worker  in  this 
difficult  field  would  lie  acceptable. 

For  the  commercial  application  of  ozone,  the  generator 
with  glass  plates,  which  was  introduced  years  ago  by  me, 
would  appear  to  be  the  only  way,  so  far  as  can  be  at 
present  seen,  to  obtain  a  large  area.  Point  bearing  elec- 
trodes have  been  advocated,]  know,  but  experience  has 
shown  me  that  points  Bhould  be  avoided.  For  the  success- 
f'ul  production  of  ozone,  the  electrodes  should  be  as  highly 
charged  with  electricity  as  possible,  but  such  charging 
cannot  be  adopted  with  point-bearing  electrodes  because 
sparks  would  be  produced,  and  ozone,  already  formed,  would 
be  destroyed.  With  very  higlllj  charged  electrodes  (most 
conduciye  to  ozone  formation)  even  specks  of  dust  or  ditt 
might  give  rise  to  sparks  through  the  formation  of  points. 
The  only  wax  to  avoid  sparks  with  point-bearing  electrodes 
is  to  avoid  charging  these  electrodes  so  highly  as  to  reach 
the  sparking  point,  but  this  would  beat  the  sacrifice  of 
capacity  for  the  prodnotion  of  ozone ;  yield  would  be 
greatly  diminished. 

The  air  to  be  ozonised  should  be  dried.,  and  filtered 
through  cotton-wool  ;  otherwise  small  solid  particles  may 
become  deposited  on  the  electrodes,  and  (parking  may 
ensue,  as  already  explained. 

There  is  no  doubt  that  nitrous  vapours  would  be  formed 
as  the  result  of  sparking,  and  with  these  a  peculiar  odour. 
but  ozone  would  be  destroyed.  Looking  at  the  character 
of  a  large  number  of  so-called  "chemical  patents  "  annually 
issued,  it  is  not  impossible  that  the  conditions  laid  down 
in  sundry  of  those  patents,  ostensibly  for  the  production  of 
ozone,  will  rather  favour  the  formation  of  oxides  of  nitrogen 
— in  other  words,  of  nitrous  fumes. 

I  may,  in  conclusion,  perhaps,  just  call  attention  to  a  slip 
ill  a  statement  in  Mr.  Andreoli's  paper,  toe.  cil.,  page  f>9, 
col.  -.  and  8  1  1  nes  from  the  bottom,  where  it  is  stated  that 
'*  Ladd  constructed  an  ozone  generator,  which  consisted  of 
parallel  sheets  of  glass,"  &c.  It  i3  true  that  Ladd  constructed 
such  a  generator,  but  he  did  so  as  ordered  ami  employed  by 
me:  it  was  my  generator,  and  the  first  in  which  sheets  of 
glass  were  used. 
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AN  IMPROVED  FORM  OF   Bl  SSEN   BURNER. 
BY  BT/On    1UB8HAIX,   d.SC,   r.n.-.K. 

A  GttKvr  drawback  with  the  ordinary  form  of  Bunsen 
burner  is  the  liability  of  the  central  jet  1..  become  ehol  ■  I 
up  by  anything  falling  down  the  tube.  A  single  drop  of 
water  is  often  sufficient  to  extinguish  the  dame,  and  a 
fused  borax  bead  is  still  more  objectionable,  owing  to  the 
difficulty  of  properly  clearing  the  jet.  This  is  troublesome 
enough  in  ordiuary  laboratory  work,  but  is  much  worse 
with  a  large  practical  class.  Various  methods  of  getting 
oyer  the  difficulty  have  been  tried  more  or  less  successfully. 
I  think,  however,  I  have  now  succeeded  in  evolving  a  form 
of  burner  which  is  a  considerable  improvement  on  preceding 
ones. 

The  improvement  consists  In  replacing  the  central  jet  by 
a  suitably  inclined  lateral  opening  in  the  wall  of  the  burner 
itself.  The  burner  is  left  open  right  through,  and  the  sib 
air   holes   arc   done   away   with.      An   air   regulator   can    be 


L? 


fitted  on  the  base  in  the  form  of  a  pivoted  diaphragm.  A 
simple  form  of  the  burner  is  illustrated  in  the  diagram. 
This  represents  a  section  through  the  gas-supply  tube  and 
inlet  (to  the  right  of  drawing)  and  one  limb  of'the  tripod 
base  (to  the  left).  The  upper  tube  screws  into  the  lower 
portion.  This  consists  of  a  very  shallow  tripod  with  circular 
opening  for  the  tube.  At  one  side  of  the  opening  is  a 
block  into  which  the  gas-supply  tube  is  fixed  and  through 
which  the  gas  inlet  is  drilled.  The  inclination  of  the  inlet 
and  its  diameter  depend  somewhat  on  the  richness  of  the 
gas  used. 

The  advantages  of  the  burner  are,  that  the  gas  inlet  does 
not  become  choked  ;  anything  dropping  down  the  tube 
passes  right  through  to  the  bench.  Further,  if  the  gas 
inlet  is  properly  arranged,  the  flame  can  be  turned  do-in 
very  low  withrut  it  strik:ng  back  or  the  air  supply  requirinc 
regulation.  Again,  the  air  regulator  fitted  on  the  bottom 
cannot  jam  in  the  way  the  usual  circular  regulator  does  ; 
in  fact,  it  can  be  completely  removed  by  the  aid  of  a  screw- 
driver in  a  few  seconds  :  it  is  unnecessary  except  when  a 
luminous  flame  is  desired. 

The  burner  is  now  in  use  in  Edinburgh  and  Aberdeen 
Universities,  and  works  well.  It  is  manufactured  only  by 
Messrs.  Baird  and  Tatloek,  being  provisionally  patented. 
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THE  MANUFACTURE  AND  INDUSTRIAL  USES 
OF  PERSULPHATES. 

BY    HUGH    MARSH  ALL,    E.SC,    F.K.S.E. 

Wires  requested  by  the  Chairman  of  the  Seetion  to  give  a 
paper  on  "The  Manufacture  and  Industrial  I'ses  of 
Persulphate*,"  I  explained  to  him  that  whilst  1  had  pre- 
pared considerable  quantities  for  my  own  use  and  studied 
many  of  their  reactions,  I  had  no  practical  experience  of 
these  salts  from  a  manufacturer's  point  of  view.  It  followed, 
therefore,  that  any  paper  would  consist  largely  in  a  com- 
pilation of  material  already  published,  though  not  in  a 
connected  form  readily  accessible  to  members  of  the  Society. 
Your  Chairman  thought,  however,  that  such  a  paper,  giving 
an  account  of  my  own  work,  and  a  resume  of  the  most 
important  work  done  by  others,  might  still  be  of  use,  if  only 
to  draw  attention  to  the  possibilities  of  these  new  oxidising 
agents.  On  the  Continent  the  persulphates  have  received, 
and  are  receiving,  a  considerable  amount  of  attention,  but 
in  this  country  they  seem  to  have  been  totally  neglected,  so 
far  as  I  am  aware. 

The  anhydride  of  persulphuric  acid  was  first  prepared  by 
Berthelot  in  1878.  He  obtained  it  by  submitting  a  mixture 
of  dry  oxygen  and  sulphurous  anhydride  to  the  silent 
electric  discharge  in  an  ozonising  tube.  It  is  an  oily  liquid, 
freezing  to  white  crystalline  solid  at  lower  temperatures.  It 
can  be  sublimed  at  a  moderate  temperature.  It  decomposes 
spontaneously  in  the  course  of  a  few  days,  forming  sul- 
phuric anhydride  and  oxygen.  It  dissolves  in  water,  giving 
an  acid  solution,  which  soon  decomposes,  forming  sulphuric 
acid  and  oxygen  ;  it  dissolves  in  sulphuric  acid,  and  this 
solution  is  more  stable.  The  composition  of  the  anhydride 
is  represented  1>3-  the  formula  S.,0-. 

Berthelot  also  showed  that  the  oxidising  liquid  formed 
round  the  anode  during  the  electrolysis  of  fairly  concen- 
trated sulphuric  acid  contains  a  substance  other  than 
hydrogen  peroxide,  which  had  up  till  then  been  supposed  to 
be  the  sole  cause  of  the  oxidising  action.  The  properties  of 
the  electrolysed  sulphuric  acid  were  exactly  similar  to  those 
of  a  solution  of  persulphuric  anhydride  in  sulphuric  acid, 
anil  Berthelot  assumed  that  during  the  electrolysis  of  the  acid 
a  hydrate  of  persulphuric  anhydride — persulphuric  acid  — 
had  been  formed. 

Berthelot  studied  the  conditions  affecting  the  formation  of 
persulphuric  acid  by  electrolysis,  more  especially  as  regards 
the  concentration  of  the  sulphuric  acid.  He  did  not  prepare 
the  salts ;  in  fact,  it  was  for  some  time  supposed  that  these 
could  not  exist,  persulphuric  acid  being  classed  along  with 
hydrogen  peroxide  as  an  "  indifferent  "  substance.  This 
view  had  immediately  been  put  forward  by  ilendeleef, 
whose  ideas  of  the  "  periodic  law  "  did  not  admit  of  a  salt- 
forming  oxide  of  sulphur  higher  than  S(>3.  Subsequently, 
however,  Berthelot  showed  that  persulphates  certainly 
could  exist  in  solution. 

In  1891,  while  engaged  in  an  investigation  on  the  elec- 
trolytic oxidation  of  cobalt  salts,  I  incidentally  obtained  a 
small  quantity  of  a  potassium  salt,  which  analysis  proved  to 
have  the  composition  represented  by  the  empirical  formula 
kMi„  and  which  therefore  was  a  salt  of  Berthelot's  per- 
sulphuric acid.  The  geneial  properties  of  the  salt  also 
.  3  with  those  of  persulphuric  acid.  Only  a  small 
quantity  of  the  substance  was  obtained,  and  attempts  were 
made  to  prepare  further  quantities  by  simply  electrolysing 
potassium  hydrogen  sulphate  solution  in  the  apparatus 
employed  for  the  cobalt  electrolyse:,  (('hem.  Soc.  J.  1891, 
771).  This  consisted  of  a  platinum  basin  of  200  c.c. 
capacity,  cooled  externally  by  a  stream  of  water,  in  the 
.  entre  of  this  was  placed  a  porous  jar  containing  dilute 
sulphuric  acid,  into  which  dipped  a  thick  coil  of  platinum 
wire  to  act  a>  cathode.  The  basin  contained  a  saturated 
solution  of  potassium  sulphate  in  dilute  sulphuric  acid,  and 
itself  constituted  the  amide.  The  current  was  supplied  by 
a  secondary  battery,  and  averaged  in  the  experiments  about 
:i  amperes.  Solid  persulphate  began  to  separate  after  a  day 
or  two,  and  thereafter  deposited  fairh  rapidly.  When  a 
considerable  amount  had  collected,  it  was  drained  off  and 
dried  on  porous  plate.  The  mother-liquor  was  diluted 
somewhat  and  resaturated  with   potassium   sulphate,   after 


which  the  electrolysis  was  continued.  It  was  found  that 
the  crude  persulphate  thus  obtained  could  be  purified  by 
dissolving  it  in  boiling  water,  filtering  quickly,  and  cooling  the 
liquid.  The  loss  was  small,  although  slight  decomposition 
did  take  place. 

Similarly,  it  was  found  that  the  corresponding  ammonium 
salt  could  easily  be  prepared  by  employing  ammonium  sul- 
phate in  place  of  potassium  sulphate.  It  separated  solid 
in  the  anode  cell  in  the  same  way,  and  was  similarly  treated. 
The  loss  on  purification  in  this  case  was  much  greater  owing 
to  the  ammonium  salt  being  much  more  soluble  in  water. 
(Ice-cold  water  dissolves  only  1  ■  8  per  cent,  of  the  potassium 
salt,  but  58  per  cent,  of  the  ammonium  salt ;  so  that  a  strong 
solution  of  ammonium  persulphate  produces  an  abundant 
piecipitateof  potassium  persulphate  when  added  to  a  strong 
solution  of,  say,  potassium  acetate.) 

Other  sulphate  solutions  gave  no  deposit  of  persulphate 
on  electrolysis,  the  normal  or  acid  salts  being  apparently  less 
soluble  in  the  mother-liquor,  and  separating  out  first. 
Certain  other  persulphates  were,  however,  prepared  in- 
directly ;  the  ammonium  salt  formed  the  starting  point,  so 
it  was  prepared  in  much  greater  quantity  than  the  potassium 
salt. 

In  order  to  prepare  ammonium  persulphate  in  quantity 
more  conveniently  than  was  possible  in  the  small  apparatus 
first  employed,  a  new  apparatus  with  much  larger  basin 
was  tried.  Berthelot  in  his  early  papers  had  stated  that 
he  preferred  to  use  a  small  anode  (of  platinum  wire),  to 
prevent  as  much  as  possible  decomposition  of  persulphuric 
acid  in  contact  with  platinum.  As,  however,  I  had  not 
observed  in  my  former  experiments  any  special  tendency  to 
such  decomposition,  although  the  surface  of  platinum  was 
large,  and  as  the  apparatus  had  given  good  results  in  pre- 
paring large  quantities  of  cobaltic  solutions,  I  expected  to 
get  equally  good  results  with  it  in  the  present  case.  In  this 
I  was  disappointed,  no  persulphate  separating  even  after 
some  days  with  a  current  rising  to  5  amperes.  The 
apparatus  was  therefore  completely  changed  so  as  to  use 
a  smaller  anode,  still  in  a  large  vessel.  The  latter  consisted 
of  a  beaker  standing  in  an  outer  vessel  containing  cooling 
water.  In  the  beaker,  to  one  side,  was  suspended  a  porous 
jar  containing  dilute  sulphuric  acid  in  which  dipped  the 
cathode,  formed  of  a  sheet  of  thin  platinum  foil.  The  anode 
was  composed  of  a  long,  thin  platinum  tube  in  which  cold 
water  could  be  circulated.  The  beaker  was  filled  with  a 
saturated  solution  of  ammonium  sulphate  in  dilute  sulphuric 
acid.  With  this  apparatus,  using  a  current  of  3 — 5  amperes, 
good  yields  were  obtained,  especially  when  a  very  small 
anode,  got  by  dipping  the  tube  only  a  short  distance  into 
the  liquid,  was  employed.  It  was  found  advisable  to  keep 
two  solutions  going,  one  being  saturated  with  ammonium 
salt  whilst  the  other  was  being  electrolysed.  If  the  solu- 
tions were  not  changed  frequently,  ammonium  persulphate 
crystallised  out  when  the  sulphate  was  added,  showing  that 
there  was  deficiency  of  ammonium  salt  in  the  liquid.  Some- 
times a  perforated  vessel  containing  crystals  of  ammonium 
sulphate  was  suspended  in  the  upper  layer  of  solution  during 
the  electrolysis.  When  solid  persulphate  had  collected  in 
tlie  beaker  to  a  considerable  depth,  the  mother-liquor  was 
transferred  to  a  similar  beaker,  in  v  hich  the  operation  was 
coutiuued.  The  proper  draining  of  the  persulphate  mud 
was  at  first  somewhat  difficult.  The  plan  which  succeeded 
best  was  to  sink  in  it  a  porous  jar  closed  with  an  india- 
rubber  stopper,  from  which  a  glass  tube  led  to  a  large  bottle, 
from  which  the  air  was  pumped.  The  liquid  was  gradually 
sucked  out,  and  a  dry,  hard  mass  of  crude  ammonium  per- 
sulphate resulted.  If  so  desired,  this  could  then  be  further 
purified  by  recrystallisation  from  water. 

Several  kilos,  of  ammonium  persulphate  were  prepared 
in  this  way  without  difficulty. 

The  impossibility  of  preparing  persulphates  when  a  very 
large  anode  was  employed,  led  me  to  change  my  views  as 
to  the  way  in  which  they  were  formed.  The  formula 
which  had  at  first  been  adopted  for  the  persulphates  was 
MM  ij.  This  was  based  on  a  determination  of  the  electrical 
conductivities  of  solutions  of  the  potassium  salt,  the  values 
found  agreeing  with  those  given  by  Ostwald  for  potassium 
perchlorate.  If  that  formula  were  correct,  we  might 
assume  that  persulphuric  acid  was   formed   simply  by    the 
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discharge  of  the  ESO*  ions  conveying  the  ourrent,  these, 
and  not  SO.,,  forming  t  in-  majority  of  the  auious  in  tola 
lion*  "i  lulpburic  acid  or  acid  sulphate  of  the  strength 
employed.  In  that  case  it  was  difficult  to  see  why  the 
amount  formed  should  be  so  diminished  by  increasing  the 
anode  Burface.  If,  nowever,  the  true  molecnlar  formula  for 
persulphate  should  be  \r._.s;t>.,,  then  the  case  is  entirely 
different.  Persulphuric  acid  would  then  be  formed  by  two 
diioharged  EISOj  ions  uniting  together,  and  there  would  be 
iter  opportunity  for  sm-li  union  the  cli  ser  the  ions  were 
packed  together  at  the  moment  of  their  discharge,  t hut  is 
to  say,  the  higher  the  cnnv.it  density.  To  obtain  a  high 
current  density  with  a  large  anode  means  a  very  Btrong 
current  ;  but  with  moderate  current  the  same  effect  is 
procured  by  correspondingly  diminishing  the  anode  area. 
To   decide    the    matter     definitely,    estimations    of     t lie 

molecular  weights  of  the  variolic  persulp botes  were  made 
by  freezing-point  determination.  These  all  pointed  to  the 
doubled  formula.  Similar  results  were  obtained  by  other 
observers.  An  experiment  of  a  different  kind  was  also 
tried.  A  solution  of  barium  persulphate  was  electrolysed 
in  a  U'nhe.  whh  platinum  electrodes.  Barium  sulphate 
rapidlj  formed  round  the  cathode,  hut  not  at  all  round  the 
anode.  If  the  persulphate  ion  were  SO4  we  should  expect 
it  when  discharged  to  give  at  least  some  sulphuric  arid  by 

acting  upon  the  water.  Instead  of  that,  however,  we  get 
only  persulphuric  acid  and  oxygen  :  so  that  this  experiment 
also,  if  anything,  favoured  the  double  formula.  All  doubt 
was  finally  removed  by  a  redetermination  of  Ostwald's 
conductivity  values  for  potassium  perchlorate,  which  ware 
shown  to  have  been  formerly  inaccurate. 

We  may  therefore  consider  the  formation  of  persulphate 
from  sulphate  by  electrolysis  as  very  similar  to  that  of 
tetrathionate  from  thiosulphate  by  the  action  of  iodine. 
Persulphate  is  in  fact  analogous  to  tetrathionate,  as  exhibited 
by  the  corresponding  formula.'  (.MSI >., )..!  >._,  and  (  MSt  >3)..S..  ; 
just  as  anhydrosulpbate,  (.\ISlf,"M»,  corresponds  to  tri- 
thionate.  (\IS(I,),S.  The  names  persulphuric  acid  and 
persulphate  are  therefore  now  somewhat  unfortunate,  as 
the  persulphates  have  no  close  relation  to  the  perchlorates 
and  permanganates. 

To  get  good  yields  of  persulphite  it  is  evident,  then,  that 
we  should  have:  first,  an  anode  solution  containing  the 
largest  possible  proportion  of  MSO,  (practically  HS(  >  ) 
ions;  second,  high  current  density ;  third, low  temperature. 
The  first  ensures  that  the  largest  possible  portion  of  the 
current  goes  to  provide  the  HS(>4  groups  required  for  the 
formation  of  per.-ulphatc  ;  it  implies  the  removal  of  already 
formed  persulphate  as  rapidly  as  possible  from  the  anode. 
The  second  secures  that  a  large  proportion  of  the  discharged 
USO,  groups  unite  together  to  form  persulphate,  and  do  not 
cause  other,  unproductive,  reactions.  The  third  is  necessary 
because  the  acid  liquid  containing  persulphate  easily 
decomposes  when  warmed;  possibly  also  there  would  be  less 
persulphate  actually  formed,  the  other  reactions  predomi- 
nating as  the  temperature  rose.  It  is  probable  that  per- 
sulphuric acid  is  the  substance  formed  in  the  electrolysis  of 
the  various  salts,  the  potassium  or  ammonium  persulphate 
resulting  by  double  decomposition  with  the  potassium  or 
ammonium  sulphate  present. 

\-  1  matter  of  fact,  these  conditions,  so  far  as  they  relate 
simply  to  th»  electrolysis  of  sulphuric  acid,  had  been  care- 
fully studied  by  Kicharz  as  early  as  188S,  but  I  was 
unacquainted  with  his  original  paper  (Ann.  d.  Phys.  u. 
Chem.  xxiv,  1885)  at  the  time  of  my  work.  He  gives  the 
results  of  whole  series  of  experiments  on  the  effects  pro- 
duced by  varying  the  above  conditions.  Another  point 
discovered  by  Kicharz  is  that,  after  an  anode  has  been  in 
nse  for  a  short  period,  the  yield  of  persulphuric  acid 
unexpectedly  fails,  but  that  the  yield  resumes  its  former 
amount  if  the  anode  is  withdrawn  and  made  red  hot. 
Apparently  the  surface  of  the  anode  is  acted  upon  in  some 
way,  a  slight  roughening  being  produced. 

More  recently  the  conditions  affecting  the  formation  of 
persulphuric  acid  have  been  very  fully  studied  by  Klhs  and 
Schonherr  (Zeitscbrift  fur  Klectrochemie,  1895 — 1896),  who 
■were  at  first  also  unaware  of  the  full  extent  of  Kicharz'- 
work.  Their  results  bear  out  those  of  the  latter,  and  as 
they  cover  more  ground,  I  shall  refer  to  them  later. 


I  need  only   say  a  lew   wends  about  il the!   persulphate! 

wlneh  I  prepared.  None  could  be  obtained  by  direct 
electrolysis  of  the  sulphates  in  dilute  sulphuric  acid. 
Those  tried  in  this  way  were-  sodium,  lithium,  magnesium, 
/.inc.  Attempts  to  get  pure  crystallised  specimens  of  them 
by  various  double  decompositions — for  example,  through  the 
barium  salt — were  also  unsuccessful  :  they  an-  apparent!} 
very  soluble    in  water.      Small    quantities   of  approximately 

pure   sodium   salt   were   prepared   by  the  action   of  pure 

Bodium    hydroxide    on   strong   solutions    ,,f    the    | Red 

ammonium  salt,  and  evaporation  IB  vacuo.  They  could  not 
be  got  to  crystallise,  however,  and  gave  only  crystalline 
crusts  contaminated  with  sulphate.  The  barium,  strontium, 
and  calcium  salts  are  easily  obtained  pure  by  the  action  of 
the  corresponding  hydroxides  on  a  strong  sedation  of  ammo- 
nium persulphate,  and  evaporating  the  filtered  solm 
in  vacua.  They  all  crystallise  with  4  mols.  of  water,  and 
are  very  soluble,  especially  the  calcium  salt.  They  dissolve 
in  absolute  alcohol,  the  solution  in  the  case  of  the  barium 
ami  strontium  salts  soon  depositing  a  monohydrated  salt. 
practically  insoluble  in  the  liquid.  The  calcium  solution 
does  not  do  so,  and  the  addition  of  ether  to  it  throws  down 
th.'  titrahydrated  salt  unchanged.  A  small  quantity  of  lead 
salt  was  prepared  by  treating  the  barium  salt  with  dilute 
sulphuric  acid  in  slight  excess  and  dissolving  lead  carbonate 
in  the  persulphuric  acid  solution  thus  obtained.  It  is  very 
soluble  and  difficult  to  crystallise.  It  contains  2  or  3  mols. 
of  water  of  crystallisation.  Lead  persulphate  was  of  a 
certain  interest,  as  it  bad  been  suggested  that  its  behaviour 
might  throw  light  on  the  chemistry  of  secondary  batteries. 
It  decomposed  very  quickly,  forming  lead  sulphate  anil  free 
acid,  hut  no  peroxide,  so  that  it  is  very  unlikely  that  it 
plays  any  part  in  the  charging  of  a  secondary  cell.  The 
contrary  view  is  nevertheless  held  by  some  chemists, 
though  it  is  strongly  combated  by  Kills. 

1  shall  now  give  a  few  of  the  principal  results  obtained 
by  Elbs  and  .Schiiuherr  in  their  investigation  already  men- 
tioned. Their  experiments  are  of  importance,  supplving 
data  for  obtaining  the  best  yields  by  electrolysis;  but'it  is 
to  be  remembered  that  the  yields  stated  refer  to  the 
amount  formed  in  solution,  and  not  to  the  quantity  of 
soiid  persulphate  obtainable. 

The  apparatus  employed  consisted  of  a  divided  cell 
formed  by  a  porous  jar  of  100  c.c.  capacity,  standing  in 
a  beaker.  A  cylinder  of  lead  or  platinum  of  150  sq.  cm. 
surface,  surrounding  the  jar,  formed  the  cathode.  The 
anode  was  a  platinum  wire  or  foil  dipping  into  the  jar.  The 
cell  was  surrounded  with  ice.  Sometimes  the  arrangement 
was  reversed,  a  ring  of  platinum  wire  in  the  outer  cell 
forming  the  anode,  and  a  coil  of  lead  pipe  in  the  jar  acting 
both  as  cathode  and  as  a  cooling  worm.  The  liquids  to  he 
investigated  were  of  course  placed  in  the  anode  division, 
sulphuric  acid  always  in  the  cathode  division. 

Influence  of  Acid  Concentration. 

Current  density  =100  amp.  per  sq.  decim.    Temp.  51— 6°. 

The  maximum  effect  was  obtained  with  acid  of  1-45 
sp.  gr. 

Tield  for  1st  hour,  69"3  per  cent,  of  possible. 
2nd    „    Wo 

The  fall  during  the  second  hour  is  probably  largely  due 
to  the  accumulated  persulphuric  acid  itself  undergoing 
electrolysis. 

Influence  of  Current  Density  at  Anode. 

Acid  ol  l  "38  sp.  gr.    LHirati  in  of  exp.  =  5n  iniu. 

Current  density  =  i  amp.  per  sq.  decim. 

Yield  =  0"7  percent,  of  possible. 
Current  density  —  28  amp.  per  sq.  decim. 

Yield  —  53*3  per  ■  .le. 

Current  density  =300 amp.  per  sq.  decim. 

Y'ield  =  67*5  per  cent,  of  possible. 

Influence  of  Temperature. 

Acid  of  1*38  sp.  cr.     Duration  of  exp.  =  GO  inin. 

Temperature  -  2   C.    Yield  ijt  per  cent,  of  possible. 


27    C. 
60=  C. 
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0'D 


398 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


[May  31,  1807. 


Influence  of  other  Substances  dissolved. 

A  great  many  experiments  were  carried  out  in  which 
other  sulphates  besides  sulphuric  acid  were  present.  In 
manv  cases,  as,  for  example,  with  zinc  and  magnesium, 
these  had  no  noteworthy  effect.  In  others  there  was  a 
large  increase  in  the  persulphate  yield.  The  sulphates 
which  produced  the  best  results  were  those  of  nickel, 
potassium,  ammonium,  and  aluminium,  the  increase  beiug 
most  marked  in  the  latter  case ;  sodium  sulphate,  strange 
to  say,  had  practically  no  action. 

It  was  further  found  that  a  very  small  quantity  of  hydro- 
chloric acid  added  to  the  sulphuric  acid  (0-03  grm.  in 
SO  cc.)  caused  a  most  remarkable  increase  in  the  yield  ; 
for  example,  in  one  case  the  yield  rose  from  43 '9  per  cent. 
to  69  per  cent.,  and  in  another,  from  10  per  cent,  to  57- 3 
per  cent.  Possibly  the  high  result  iu  the  case  of  aluminium 
sulphate  was  partly  due  to  the  fact  that  the  sample  used 
contained  a  trace  of  chloride. 

Generally  speaking,  the  results  obtained  in  the  experi- 
ments under  this  head  are  quite  inexplicable. 

Influence  of  the  Condition  of  the  Anode  Surface. 

An  ordinary  platinum  anode  must  be  frequently  removed 
and  ignited,  the  surface  being  kept  as  blight  as  possible. 
A  platinised  electrode  gives  very  poor  results,  but  also 
becomes  efficient  when  made  red  hot,  the  surface  then 
assuming  a  metallic  lustre.  An  anode  placed  horizontally 
is  better  than  a  vertical  one.  as  in  the  former  case  the 
convection  currents  caused  by  escaping  gas  remove  the 
newly-formed  persulphuric  acid  more  quickly  from  the 
neighbourhood  of  the  anode,  which  is  of  importance. 

Finally,  the  authors  conclude  from  their  various  results 
that  ammonium  persulphate  is  the  cheapest  and  most  con- 
venient to  prepare,  using  a  moderately  high  current  density, 
a  strong  solutiou  of  the  sulphate,  with  or  without  sulphuric 
acid,  and  adding  ammonium  carbonate  from  time  to  time 
to  keep  up  the  supply  of  ammonium  salt.  If  potassium 
persulphate  is  wanted,  it  is  better  to  prepare  it  from  the 
ammonium  compound  by  double  decomposition. 

In  such  experiments  the  percentage  yield  can  be  got  by 
determining  the  oxidising  power  of  a  known  fraction  of  the 
solution  and  comparing  it  with  the  theoretically  possible 
for  the  current  during  the  time  of  the  experiment  (1  am- 
pere-hour could  produce,  at  most,  3-63  grms.  persulphuric 
acid)  ;  or  by  comparing  the  quantity  of  oxygen  evolved 
with  that  evolved  in  a  voltameter  placed  in  the  circuit,  the 
yield  of  persulphuric  acid  being  proportional  to  the  differ- 
ence between  them  relatively  to  that  evolved  in  the  volta- 
meter. Instead  of  the  volume  of  oxygen  given  by  the 
voltameter,  half  the  volume  of  the  hydrogen  obtained  at  the 
cathode  in  the  apparatus  itself  might  be  taken  for  an 
approximate  result. 

A  fresh  developmeut  in  connection  with  the  preparation 
of  persulphates  has  taken  place  comparatively  recently,  and 
may  be  of  considerable  importance.  Some  time  ago, 
Lowenherz  applied  for,  and  was  granted,  a  German  patent 
for  the  preparation  of  sodium  persulphate  by  the  action 
of  caustic  soda  on  the  ammonium  salt.  Later,  he  took  out 
a  new  patent  for  the  preparation  of  it  directly  in  the  elec- 
trolytic cell.  This  he  effects  by  thorough  cooling  of  the 
liquid,  high  current  density,  and  the  occasional  addition  of 
soda  to  the  solution.  The  apparatus  is  the  usual  divided 
cell,  a  porou-  jar  standing  in  a  vessel  of  similar  height  and  ' 
of  about  three  times  the  capacity.  The  vessel  is  of  metal 
(presumably  lead),  contains  sulphuric  acid  and  water  mixed 
in  about  equal  volumes,  and  itself  constitutes  the  cathode.  ; 
The  inner  cell  contains  a  saturated  solution  of  sodium 
hydrogen  sulphate,  and  the  anode  is  a  piece  of  platinum 
wire  or  foil.  The  liquid  is  cooled  by  cold  water,  circulating 
in  a  coil  in  the  inner  cell,  and  surrounding  the  outer  vessel. 
The  current  employed  is  about  3  amperes  per  sq.  cm.  of 
anode,  at  lj  volts,  but  may  rise  considerably  above  that. 
From  time  to  time  during  the  process,  sodium  carbonate, 
either  in  solution  or  fused  in  its  water  of  crystallisation,  is 
added  to  the  inner  cell.  In  course  of  time  solid  sodium 
persulphate  separatee  at  the  bottom  of  the  porous  jar. 
When  sufficient  has  collected  the  jar  is  removed,  and  the 
solution  poured  off  into  another  jar,  in  which  the  process  is 


continued.    The  process  is  continuous  but  for  this  changing 
of  the  cells,  necessary  once  in  about  12  hours. 

If  this  process  is  economical  as  regards  current,  the 
preparation  of  sodium  persulphate  should  rank  before  that 
of  the  ammonium  salt,  as  the  original  material  is  cheaper. 
In  use,  the  sodium  salt  would  also  be  much  preferable  to 
the  potassium  or  ammonium  salts.  It  is  far  more  soluble 
than  the  former,  and  more  generally  applicable  than  the 
latter — if  alkaline  solution  was  desirable,  for  example. 


It  seems  to  be  somewhat  generally  supposed  that  the' 
persulphates  are  very  unstable  salts,  and  cannot  be  kept 
for  long.  This  is  certainly  true  of  solutions,  and  of  those 
salts  which  have  water  of  crystallisation,  but  does  not  apply- 
to  those  salts  which  can  be  got  pure  and  dry.  Potassium 
salt  is  the  best  example  of  such,  its  sparing  solubility 
rendering  it  capable  of  easy  purification.  It  undergoes 
practically  no  change  at  the  ordinary  temperature.  Samples 
of  it  prepared  five  or  six  years  ago,  recrystallised  and 
carefully  dried,  still  have  bright  shining  crystal  faces  and 
are  almost  quite  free  from  sulphate.  The  ammonium  salt 
cannot  be  easily  prepared  so  pure  as  the  potassium  salt  to 
start  with,  and  does  not  keep  quite  so  well.  Still,  a  sample- 
prepared  five  and  a  half  years  ago,  which  had  been  once 
recrystallised  from  water,  powdered,  treated  with  ammonia 
gas,  and  dried,  still  contains  97  per  cent,  of  persulphate. 
Other  samples  not  so  carefully  treated,  now  contain  much 
mote  sulphate  than  the  above.  In  presence  of  water  the 
decomposition  of  persulphates  is  much  more  rapid. 

The  most  striking  chemical  properties  of  the  persulphates 
is  their  powerful  oxidising  actioa,  whether  used  in  neutral, 
acid,  or  alkaline  solution.  In  many  cases,  however,  the 
action  is  probably  not  a  direct  oxidation,  a  molecule  of 
persulphate  (MSO,).:  taking  up  two  atoms  of  a  second  metal 
to  form  2  mols.  of  sulphate.  Such  action  would  corre- 
spond more  to  the  direct  action  of  bromine  or  iodine. 
Many  reactions  of  the  persulphates  are  most  simply- 
explained  in  this  way.     Among  these  are  the  following : — 

Action  on  chlorides,  bromides,  iodides  ;  sulphate  and  free 
halogen  are  produced  (most  of  these  persulphate  reactions 
proceed  slowlv  at  ordinary  temperatures,  more  rapidly  on 
warming)  :   K\,S.,Os  +  2K1  =  2K.,S04   +  I.:. 

The  conversion  of  ferrocyanide  into  ferricyanide  is 
similar:  KoS.,0,  +   2K4t'eCy6  =  2K2S04  +  2K3FeCy6. 

Also  that  of  manganate  (in  alkaline  solution)  into  per- 
manganate :  K2S.,Os  +  2K2Mn04  =  2K.:S04  +  2KMn(J4. 

An  interesting  example  is  the  action  on  solution  of 
thiosulphate,  resembling  that  of  iodine,  tetrathionate  and 
sulphate  being  produced — 

K;s2Os  +  2KSS203  =  2K,S04  +  K;S406 

This  affords  an  easy  method  of  preparing  tetrathionatcs 
from  the  corresponding  persulphate  and  barium  thio- 
sulphate. In  this  case  insoluble  barium  sulphate  and 
soluble  tetrathiouate  are  directly  produced — 

(NH^jSjOa  +  2BaS;,03  =  2BaS04  +  (NH4)j£408. 

There  is  a  considerable  evolution  of  heat  in  this  reaction, 
as  may  le  observed  by  mixing  concentrated  solutions  of 
sodium  thiosulphate  and  ammonium  persulphate.  A 
gradual  but  very  marked  rise  of  temperature  takes  place. 

Somewhat  similar  to  these  actions  is  that  on  ferrous 
salts,  converting  them  into  ferric.  Thus  ferrous  sulphate 
with  ammonium  persulphate  and  water  gives  a  brown 
solution  from  which  iron  ammonium  alum  crystallises  out  — 

2FeS04  +  (XH4):S,08  =  Fe2(S04)3  +  (NH4)„S04. 

This  reaction  is  employed  for  the  quantitative  deter- 
mination of  persulphate,  with  the  aid  of  a  standard  solution 
of  permanganate. 

The  action  of  persulphate  solutions  on  the  metals  them- 
selves is  also  interesting,  many  of  the  latter  dissolving  more 
or  less  rapidly  ;  so  that  we  have  here  a  case  of  a  metal 
dissolving  in  a  solution  of  a  normal  salt  and  producing  a 
solution  containing  normal  salts  only. 

Zinc,  aluminium,  cadmium,  and  magnesium  simply  dis- 
solve up  without  any  specially  noticeable  phenomenon — 

K;S..Os  +  Zn  =  K:S04  +  ZnS()4 
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c  lobalt  also  dissolves,  giving    i  pink  solul and  forming 

a   -~ii^;lit   dark  deposit      Nickel  sheet  or    wire   is    ha 
iked   ai   all,  bui  an  electrolytic  deposit  of  the  metal 
*  more  rapidly . 

Mercury  is  rapidly  attacked.     If  pure  solution  of  pntas- 

siam  persulphate  is  poured  on  metallic  mercury,  a  slight 

\   deposit   quickly   forms,    t> nt    soon  gives  place    to   a 

siderable  yellowish-white   precipitate.     In   presence  of 

free  sulphuric  acid,  a  white  precipitat ly  i-  produced. 

'I  hi-  is  also  the  case  with  ordinary  solutions  of  ammonium 
persulphate. 

pi  i  is  dissolved,  giving  a  solution  of  cupric  sulphate, 
while  a  Blight  reddish  deposit  is  also  noticeable  "i,  the  metal. 

Lead  i-  attacked   only  superficially,  the  bright  Burface 
tarnishing  from  the  formation  of  a  thin  film  of  sulphate, 
which  apparently  prevents  further  action- 
Silver  is  dissolved  by  persulphate  solution.     Ii  :,    piece 
of   wire  or  foil   i-  suspended   in  the    solution   it   becomes 
gradual!)    corroded,  while  a  block  deposit   forms    on  the 
metal  and  at  the  bottom  of  the  vessel.    This  afterwards 
issolves  with  evolution  of  gas.     Probably  silver  sulphate 
forms  :   K._.s..<  )a  +  2Ag  =  K.,SO,  +  AgjS04.     From  this 
-Uver  peroxide  is  formed  by  a  second  reaction — 
Ag.so,  r  K.S.H,   ■  ■-•II  ii      K.-ii,  +  2H_.su,  +  2AgO. 

Metallic  iron  dissolves  very  easily  in  solution  of  persul- 
phate, with  concentrated  and  slightly  acid  solution  of 
ammonium  persulphate  the  action  is  violent,  [f  ordinary 
is  used,  a  deposit  of  carbon  remains.  Iron  is  quickly 
attacked  bj  the  solution,  even  if  it  contains  free  ammonia, 
ferric  hydroxide  being  formed;  and.  as  it  is  probable  that 

carbon  compound  is  produced  under  such  circumstances, 
this  might  form  a  convenient  method  of  obtaining  the  total 
ion  in  iron  analysis.     The  reaction  is  being  investigated 
for  this  purpose. 

Gold  and  platinum  are  not  attacked  by  persulphate 
solutions. 

Persulphates  cause  more  or  less  complete  precipitation  of 
peroxides  when  added  l>,  solutions  of  certain  metallic  salts  ; 
for  example,  those  of  manganese,  silver,  and  cobalt.  In 
other  cases,  as  those  of  lead  and  nickel,  precipitates  of 
peroxides  are  obtained  only  after  the  addition  of  alkali. 
In  the  case  of  manganese  the  oxidation  can  he  carried  still 
farther  by  digesting  the  mixture  on  the  water-hath  for 
-  .me  time,  when  a  pink  solution  of  permanganic  acid  or  of 
dine  permanganate  is  slowly  formed.  Similarly,  in 
presence  of  alkali,  chromic  salt  can  lie  converted  into 
eliminate  by  means  of  potassium  persulphate. 

.Many  organic  substances  are  oxidised  by  acid  or  alkaline 
persulphate   solution.     Thus,   many  colouring-  matters    are 

-   j  bleached  bj  it;  for  example,  indigo,  litmus,  turmeric. 

rhe  above  are  some  of  the  most  interesting  reactions  of 

persnlphates  which   1   have  investigated.     Recently  1  have 

studying  some  of  them,  along  with  others,  somewhat 

more  fully,  and  hope  to  be  able  to  make  a  communication 

on  the  subject  later. 

As  regards  the  technical  uses  of  pel  sulphates,  I  ran 
give  little  information  of  a  definite  character.  Numerous 
j.stions  for  their  employment  have  been  made,  hut 
whether  or  not  these  have  really  found  practical  application 
it  is  difficult  to  discover.  Thus,  they  have  been  proposed 
a-  bleaching  agent-,  and  for  use  in  medicine  as  disinfects 
For  several  years  potassium  and  ammonium  persnlphates 
have  been  manufactured  in  quantity  by  Dr.  A.  I'm 
Nyon,  Switzerland,  and  he  has  supplied  them  to  dealers  and 
various  manufacturers.  In  many  cases  they  were  wanted 
for  experimental  investigations  in  dyeing,  bleaching,  the 
manufacture  of  dyestuffs,  Sec,  and  apparently  have  found 
a  certain  applicability  in  some  of  these  departments. 

Some  time  ago  potassium  persulphate  was  put  upon  the 
market,  under  the  name  of  "  anthion,'!  as  a  hypo-eliminator 
for  use  in  photography.  The  special  advantages  claimed 
for  it  were  that  it  completely  destroyed  the  thiosulphate 
without  attacking  the  image.  It  undoubtedly  destroys  the 
thiosulphate,  but  the  resulting  tetrathionate  is  probably  a- 
difficult  to  remove  by  washing,  and,  if  allowed  to  remair.  at 
all  in  the  negative  or  print,  would  probably  be  quite  as 
objectionable  as  thiosulphate  :  further,  as  persulphate  solu- 
tion does  attack  metallic  silver,  there  is  almost  certain  to 
be  some  effect  on  the  image. 


Although    I    have   been     so    unsuccessful    in   obtaining 
definite  particulars   of  the    industrial   i  at   ol  pi  i 

sulphate-,   perhaps   some   members    of    thi     Sectii   - 
employ   oxidising    agents    on   thi 
hint-  as  io  possible  usi  -  of  them  from  the  diversi 
which  have  been  already  noted.    Of  com 
depends  upon  the  price  at  which  persulphates  can  be 

ed  on  a  manufacturing  scale    <  in  this  point  I   ha 
data.    The  present  retail   price  in  small   quantity  i-  aboul 

to  4s.  per  lb.    A  year  or  two  ago  it  was  double  that. 
The  commercial  potassium  salt  contains  as  much   it 
or  more  per  cent,  of  persulphate;  the  ammonium  salt  vcrj 
much  Less. 

Even  though  persulphates  should  not  become  of  much 

an  a  large  scale,  they  are  convenient  substances  to  bavi 
in  a  laboratory.     In    many  cases  they  can  he    used  in  | 
of    hydrogen   peroxide,   bromine,   iodine,  &c;  and,  as  we 
have  seen, can   be  preserved  for  a  long  time  without   de- 
composition. 

Meeting  lull  <m  Wednesday,  May  5th,  1 8 1* 7 . 
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THE  VOLUMETRIC  ESTIMATION  OF  ZINC. 

BY    EDWARD   GEO.    lallllin,    V.K.s.M.,    1.1,.  . 

In  tin-  volumetric   determination   of    zinc  by  a   standard 
solution  of  sodium  sulphide,  more  or  less  difficulty  i-  oft<  a 

experienced  in  ascertaining  the  exact  point  at  which  all    thi 
zinc   is    precipitated   and   the    sodium     sulphide    bee 
present  in  excess.     'Thi-  i-  usually  accomplished  by  adding 
to  the  ammoniacal  solution  of  zinc  under  examination  bi 
flocculent    ferric   hydrate,    and    watching  for    the  moment 
that  the  darkening  of  the  flakes  takes  place,  which  happens 
as  soon    as    an  excess  of  sulphide  has  been  added.     This 
needs   much   care  and    practice   in  order  to  obtain    uniform 
results,  owing  to  the  fact  that  unless  the  solution  of  zinc  bo 
kept  in  constant   agitation  the  iron  is  very  liable  to  1,1, : 
before  all  the  zinc  is  precipitated.     This,  of  course,  may  1  ■ 
overcome    by    filtering   off  small    portions    of  the    si  '.<■ 
from  the  suspended  zinc  sulphide  and  testing  a  drop  of  the 
filtrate  with  ferric  hydrate  on  a  -lab,  or  by  using  a  solution 
ol  had  in  the  same  way,  or  by  employing  lead  paper.     I 
have  found   the  following  method  very  delicate  and  rapid  in 
determining  the  end  of   the   titration,  and  it   i-  1 
the  fact   that  the  suspended  sulphide  of  zinc  has  no  action 
on  metallic  silver,  whereas  the  smallest  excess  of  sulphidi 
of  sodium  in  tin-  solution  will  produce  a  stain  upon  a  bright 
silver  snrfaie.  A  small  bright  plate  of  silver  is  procured,  and 
at   intervals  during  the  titration  a  drop  of  tbe  zinc  soli  I 
containing  suspended  ZnS  is  taken  out  on  a  glass  rod  and 
placed  upon  the  silver  plate,  and  allowed  to  remain  th.  r>' 
for  10   to  20  seconds.     No  blackening  of  the  silver  surf.i  ic 
occurs  until  there  is  an  excess  of  sodium  sulphide  pre-.  I  I 
when  the  stain  upon  the  silver  plate  is  evident  at  once, 
the  titration  may  be  considered  finished. 

The  number  of  drops  of  the  standard  solution  of  sodium 
sulphide  required  to  produce  the  stain  in  the  time  men- 
tioned, may  be  ascertained  in  a  quantity  of  water  equal  in 
bulk  to  that  of  the  zinc  solution  operated  upon,  and  after- 
wards deducted  from  the  total  used  in  calculating  the  result. 
One  part  of  NasS  in  20,000  of  water  will  produce  a  stain. 

Another  way  to  use  the  silver-plate  indicator  is  to  run  in 
the  sulphide  to  small  excess,  and  then  titrate  back  with  a 
solution  of  zinc  of  known  strength,  watching  tbe  di-aj  ] 
anee  of  the  stain  on  the  silver  plate  in  this  instance.  Tin,, 
i-  thus  gained  when  testing  a  substance  containing  an 
unknown  quantity  of  zinc  for  the  first  time,  but  in  easi  - 
"here  the  amount  is  approximately  known,  the  formei 
method  suffices,  the  greater  part  of  the  sulphide  being  run 
in  at  once,  and  the  silver-plate  indicator  applied  during  i1  . 
addition  of  the  la-t  portions  only. 

Precaution.— Although  it  has  been  stated  that  the  pre- 
cipitated sulphide  of  zinc  has  no  action  upon  the  silvei 
plate,  yet  in  the  presence  of  a  large  excess  of  ammonia  in 
the  cold  there  i-  a  -light  action  ;  therefore  it  is  desirable  to 
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ic  die  precaution   to  avoid,  as  far  as  possible,  adding   I 

ammonia  than  is  required  to  redissolve  the  precipitate  ' 
formed  in  rendering  the  solution  of  ziuc  under 
examination  alkaline.  However,  if  the  temperature  of  Ihe 
i-olution  of  zinc  be  raised  to  about  I8tf  F..  a  much  larger 
immonia  may  be  added  without  interfering  with 
the  accuracy  of  the  test  <t  the  final  estimation  of  the  zinc. 
Under  anj  circumstances  1  prefer  titrating  the  solution  of 
z.'nc  hot. 

The  first  appearance  of  the  stain  on  the  silver  plate  can 
be  more  easily  distinguished  in  a  diffused  light,  such  as 
that  reflected  from  a  sheet  of  white  paper,  or  a  white  card, 
and  more  especially  if  the  drop  be  removed  at  the  end  of 
I"  or  20  seconds  by  means  of  a  small  blotting  pad  or  piece 
of  folded  filter  paper. 

A  porcelain  dish  is  the  most  convenient  vessel  in  which 

rfonu  the  titration.     Another  point  to  ensure  accuracy 

is  to  be  careful  that  the  silver  plate  is  clean  and  free  from 

grease.     A   little   cha'k   and   ammonia    is    useful   for   this 

purpose. 

APPARATUS    FOB    GAS    ANALYSIS. 

BY    J.    KENT    SMITH    AND    J.    W.    TOWEltr. 
HEAD    BY    J.    KENT    SMITH. 

Some  two  years  ago  one  of  us  had  occasion  to  perform  a 
large  number  of  gas  analyses  in  connection  with  the  changes 
taking  place  iu  producer-gases  of  different  compositions  after 
passing  through  the  regenerators  of  a  Siemens  steel  furnace, 
and  a  short  time  previous  to  this  a  large  number  of  analyses 
of  coal-gas  obtained  in  the  Semet-Solvay  process  of  coking. 
The  necessities  of  these  cases  together  with  some  experimen- 
tal work  entailed,  were  the  origin  of  the  present  appara.us. 
The  results  obtained,  and  the  very  favourable  comments  of 
r-everal  chemists  who  have  seen  the  apparatus  working, 
prompted  us  to  put  it  before  you  this  evening. 

We  first  submit  to  you  a  modified  gas  sampler,  more 
ially  adapted  for  taking  continuous  or  average  samples 
is,  and  working  with  mercury.  That  mercury  is  the 
only  liquid  which  may  be  employed  for  accurate  work  is.  we 
think,  universally  established.  Many  operators  recommend 
the  use  of  water,  previously  saturated  with  the  gas  to  be 
examined.  This  I,  personally,  have  found  unsatisfactory, 
especially  in  regard  to  the  analyses  of  illuminating  coal-gas. 
Some  time  ago  I  had  occasion  to  draw  some  average  samples 
of  coal-gas,  representing  a  24  hours'  make,  both  raw  and 
purified  gas  being  sampled.  The  collecting  bottles  were 
-tilled  with  water  taken  direct  from  the  large  station  meter 
in  which  the  raw  gas  was  measured.  Samples  were  also 
c  illected  "  dry "  at  short  intervals  over  the  21  hours  and 
analysed  tor  H_S  and  C( '_.  While  in  the  dry  samples  the 
:entages  of  C02  and  H2S  gave  as  an  average  2-6  per 
cent,  in  the  crude  ga-  and0'7  per  cent,  in  the  purified  gas, 
in  the  samples  collected  over  gas-water  the  results  were 
respectively  2 •  0  per  cent,  and  1-3  per  cent.,  thus  showing 
thai  COj  had  actually  been  dissolved  iu  the  one  case  and 
taken  up  from  the  water  in  the  other. 

This  is  certainly  an  extreme  case.  The  sampling 
bottles  were  subjected  to  a  considerable  range  of  tempera 
ture,  but  this  is  a  point  very  generally  to  be  encountered 
when  drawing  average  samples.  AgaiD, the  saturated  water 
was  saturated  in  both  case-  with  "  raw  "  ;as  In  spit? 
of  tbi-,  we  arc  of  the  opinion  that  the  above  figures  are  a 
iig  proof  that  "saturated  water"  is  anything  but  an 
advisable  containing  liquid  for  an  average  iras  sampler. 

ampler  (Fig.  1  >  consists  of  a  hollow  sphere  of  stout 

s  mounted  on  a  solid  stand,  having  a  capillary  Mown  on 

the  upper  extremity  carrying   a  three-way  glass  tap  of 

1^  mm.  bore.     At  its  lower  extremity  on  the  one  side  is  a 

tubulure  of  2  mm.  bore,  and  on  the  other  side  a   capillary 

carrying  a   -ingle-way  glass    tip   of  1  mm.  bore,  the  exit 

tube  of  which  is  bent  to  a  seal,  thus  preventing  over-running 

and  consequent  ople.     The  upper  tap  has  a  ridge 

noii  it  just   beyond   the   glass   casing,    and   a  strong 

rubber  band  fits  in!o  the  groove,  forming  a   washer,  which 

prevents  the  tap  from  -[.ringing  out  of  place.     The  tubulure 

is  attached  by  thick  rubber  pressure  tubing  to  an  ordinary 

Or^at   bottle,  which   acts   as   a  mercury   reservoir.     About 

midway  up  the  rubber  tubing  a  -crew  slip  is  placed. 


The  -ampler  is  filled  completely  with  mercury  by  raising 
the  Oraat  bottle,  opening  the  sealed  tap  till  the  "mercury 
flow  -  out,  closing  it,  and  keeping  the  mercury    rising   until 


Fig.  1. 


IR  R..I 


Gas  Sampler. 

the  capillary  at  the  top  is  filled.  The  clip  being  shut,  the 
bottle  is  then  placed  underneath  the  seal  and  the  collecting 
pipe  pumped  or  blown  through  by  means  of  the  three-way 
tap,  and  by  adjusting  the  lower  tap  a  constant  sample  is 
accumulated. 

Iu  taking  a  sample  of  gas  with  a  mercury  sampler  over 
a  lengthened  period,  difficulty  is  always  experienced  from 
tlu-  liability  of  the  mercury  to  stop  running.  This  is 
caused  by  particles  of  dirt  collecting  at  the  inlet  and  outlet 
of  the  bore  of  the  tap,  and  in  addition  to  this  the  repul- 
sion between  mercury  and  glass  has  a  tendency  to  stop  the 
flow.  When  the  mercury  is  set  to  drop  at  the  rate  of  fiO 
to  80  drops  per  miuute,  the  flow  will  usually  stop  when  the 
head  of  mercury  above  the  tap  is  reduced  to  about  3  in. 
with  perfectly  clean  mercury;  dirt  will,  of  course,  stop  it  at 
any  time. 

We  have  found  that  the  insertion  of  a  fine  jet  in  the 
bore  of  the  trip,  with  the  point  placed  so  as  to  meet  the 
stream  of  mercury,  to  a  great  extent  overcomes  both  diffi- 
culties (Fig.  2).     s.nia!l  particles   of  dirt   wii!  either    pass 

Fig.  2. 


through  the  jet  or  fall  on  one  side  and  collect  in  the  space 
round  the  jet,  and  the  mercury  will  continue  to  run  uutil  the 
head  is  reduced  to  about  1  in. 

There  is  this  objection  to  the  use  of  the  jet :  the  tap  can 
be  used  at  one  speed  only,  because  the  jet  must  always  be 
at  full  bore.  It  is  very  easy,  however,  to  make  the  jets  ;  a 
minute  or  two  suffices  to  make  one,  if  the  one  iu  use  is 
not  of  right  size.  J  In  v  are  made  by  pushing  a  tapering 
capillary  tube  through  the  plug  of  the  tap  until  the  point 
is  reached  at  which  it  fills  the  bore ;  this  point  is  marked, 
the  tube  withdrawn  and  heated  for  a  second  in  a  small 
flame  at  about  an  eighth  of  an  inch  from  the  mark,  then 
drawn  out  quickly  tj  the  size  required,  and  the  tapering 
piece,  about  a  quarter  of  an  inch  long,  altogether  cut  oft'. 

In  order  to  make  the  speed  of  aspiration  more  uniform,  a 
tube  of  1  to  2  ft.  may  be  attached,  if  desired,  to  the  sampler, 
to  give  a  greater  fall ;  this  must,  of  course,  be  bent  at  the 
lower  end  to  form  a  seal. 

For  drawing  au  average  sample  of  gas  at  different 
periods  of  the  day  the  apparatus  may  be  connected  up  for 
the  first  sample,  and  an  aliquot  amount  of  ga^  drawn.  It 
may  then  be  left  in  slain  quo,  and  previous  to  drawing  the 
next  portion  of  the  sample  the  pipe  is  cleaned  of  "  stale 
gas"  by  blowing  or  pumping  through  the  three-way  tip 
according  as  the  gts  to  be  exam'ned  is  under  pressure  or 
suction. 


M«j- 31  i  THE   JOURNAL  Ol'   THE   SOCIETY  OF  CHEMICAL   INDUSTRY. 


101 


The  sampler  in  particularly  adapted  to  drawing  samples 
for  tin'  purposes  of  checking  the  work  ol  boilei  Bremen. 

It  la  advisable  io  ill  i  taea  thai    the  apparatus  should  bi 
.1-    near   the  gas  flue   as    possible.     The  collecting   pipe 

should  be  as   short  as  possible  and  of  a  narrow   I It 

maj  convenient!}  be  widened  al  the  intake  end,  and  an} 
dust  arrested  by  means  of  a  plug  of  loosely  packed  asbestos. 
A  piece  of  stout  walled,  narrow   bore  glass  tube   may   be 

enclosed  in  an  outer  iron  tube,  the  intervening  -; 
being  packed  with  asbestos.    The  whole  sampling  appa- 
ratus may  be  carried  in  a  small  separate  case  if  del 

Tht  Gas  Analysis  Apparatus. 

This  apparatus  presents  man]  featun  s  comm 
man]   of   the   forms   of  apparatus   in  the   market.     From 
the  results  of  two  years  work   done  in    it  «<•  feel   we 

ified   in  saying  that   wi    have   produced   an   apparatus 
which  is — 

(1.)  Acc 
(:>.)  Rapid. 
(:t.)  Portable. 

i  i.)  Simple,  and  last  but  not  least, 
(3.)  Kasilj  cleaned. 
(_1.)  Accurate,  in  that — 

We  work  over  mercury. 


Fig.  3. 


We  U-. ■  a  lurge  sampli  1 1.< .,  up  to  10 

W  e  have  do  capill  irj  tubes  which  are  uot  onder 

actual  measurement 

<  >ur   ri-k    of  leakage  i(    rcduci  'I  to 

ami 
W  e  h        a  8]  irate  n 

without  the  ai<l  of  a  cathel eter. 

<-■ '    l;  'I'1'',    in  thai  the   ad  ,    absorption 

bulbs  i-   very  quickl}  performed,  and  the  p 
themselves    offer    special    advantages    for    rapid 
i  ption. 

Portable,    in    that    the   whole    apparatus,   to"ether 
with — 
I    ur  sets  of  absorption  bulbs, 
Batter}  and  coil  for  explosion,  and 
The  sampler  already  described,  is   carried  io   the 
case  before  you. 

(4.)   Simple,  in  that  the  whole  apparatus  carries  only  two 

taps,  one  of  these  being  used  for  regulating. 

(.5.)   Easily  cleaned,  the  eudiometer  being  removable  bv 
I  disconnecting  one  rubber  joint  and  drawing 
out  the  fore  part  of  the  split  shelf. 

I'liis  last  point  will,  we  think,  recommend  itself  strong]} 
to  chemists  who  are  required  to  make  a  considerable  number 
of  gas  analj 

The  apparatus  consists  of — 
A   eudiometer  tube    fitted   with    platinum 
electrodes  drawn  to  a  capillary  at  its  upper 

end,  this  capillary   being  bent  twice  at  right 
angles  and  fitted  with  a  three-way  tap  (sketch). 

The  lower  end  of  the  eudiometer  is  drawn  out 
to  a  tube  having  a  bore  of  2  mm.,  and  is 
connected  to  the  first  upright  of  a  hoi 
F  piece.  The  second  upright  of  the  F  P'ecc 
is  connected  to  a  balance  or  pressure  tube  of 
8  mm.  bore,  contracted  near  the  top  to  a  fine 
calibre,  and  opening  out  again  for  a  length  of 
10  cm. 

This  contraction  prevents  projection  of  the 
mercury  from  the  pressure  tube  should  the 
levelling  bottle  be  brought  up  quickly.  The 
pressure  tube  i-  of  sufficiently  wide  "bore  to 
overcome  any  error  in  levelling  due  to  capillary 
attraction,  and  enables  the  apparatus  to  be 
worked  with  very  much  less  mercury  thai 
would  be  nece-sarv  if  thi  eudiometer  and 
pressure  tube  were  of  the  same  diameter 
The  horizontal  arm  of  the  F piece  is  com 
to  an  ordinary  Orsal  bottle,  a  large  single- 
way  tap  of  2  mm.  bore  set  in  the  b.-fse  of  the 
apparatus,  being  interposed.  Hy  means  of 
this  tap  levelling  is  much  simplified.  To 
prevent  the  tap  springing  under  the  high 
mercury  pressure  put  upon  it  a  mahoganv 
slot-fastened  casing  is  superimposed.  Both 
eudiometer  and  pressure  tube  are  contained 
in  glass  jackets  closed  at  both  extremities,  and 
having  milk-glass  backs.  The  upper  cork  of 
the  eudiometer  jacket  is  split,  and  platinum 
wires  connected  to  the  electrodes  are  led 
through  it.  Arrangements  for  a  constant  water 
flow  may  be  adapted. 

The  eudiometer  is  graduated  to  100  c.c.  in 
one-fifths,  the  zero  point  being  at  the  outer 
extremity  of  the  bore  of  the  three-way  tap. 
It  is  supported  by  a  split  shelf,  through  "which 
the  lower  end  of  the  tube  runs,  while  the 
rectangular  bend  at  the  top  is  supported  by  a 
baize-lined  groove  in  the  wooden  easing'  i  : 
the  stand.  The  exit  capillary  tube  on  the 
three-way  tap  has  a  bulb  blown  upon  it.  A 
sliding,  removable  spirit  level  is  carried  by  a 
pair  of  uprights  in  front  of  the  eudiometer  an  1 
balance  tubes,   and  is   fitted  with  a  hair-line, 

1  for  the  purpose  of  securing  an  exact  reading.' 

\\  ith  this  ii-Oj.  c.c.  may  le  easily  read. 


- 
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The  absorption  vessels  (Fig.  41)  are  of  a    Bpecial  form, 

■  -■  as  of  a  vertical  series  of  bulbs,  mushroom  shaped, 


Absorption  Bclbs. 

to  prevent  any  gas  bubbles  being  intercepted  at  their  upper 
end,  and  flattened  at  the  bottom.  The  connecting-tube  of 
.  bulb  in  the  set  rises  slightly  above  the  bottom  of  the 
bulb  immediately  above,  so  that  in  each  bulb  a  layer  of  the 
absorbent  liquid  is  retained.  The  gas  is  thus  exposed  to 
the  action  of  several  successive  layers  of  the  absorbent, 
:  g  the  bulb  a  greatly  increased  absorbing  capacity, 
with  a  minimum  of  bulk.  In  addition,  the  fact  that  the 
gas  entering  at  the  top  is  first  spread  out,  and  meets  with 
the  freshly-wetted  sides  of  the  bulb,  and  then  has  to  pass 
through  a  narrow  space,  where  it  has  practically  to  bubble 
through  a  very  thin  layer  of  liquid,  greatly  promotes 
absorption,  while  the  absorptive  surface  of  liquid  is  nearly 
six  times  the  area  of  the  hulb  section  at  its  widest  part. 

The  containing  jar  is  contracted  at  the  top,  and  fused  on 
to  the  stem  of  the  bulbs.  It  contains  a  tubular  opening, 
through  which  it  can  be  filled  by  means  of  a  small  funnel 
with  a  bent  stem.  A  rubber  hard-ball  is  attached  to  the 
tubulure,  which  serves  as  a  pressure-vessel  for  forcing  the 
reagent  up  the  bulbs  after  adjusting  them,  and  protects 
the  reagent  from  oxidatiou.  A  small  rubber  cap  closes  the 
mouth  of  the  bulbs  when  not  in  use.  They  cau  be  emptied 
imply  removing  the  rubber  ball,  inverting  the  bulbs, 
and  shaking  gently.  The  bulb  for  copper  chloride  solution 
i-  not  fused  to  the  containing  jar,  but  suspended  by  means 
a  rubber  stopper.  This  enables  a  piece  of  copper  gauze 
to  be  placed  in  the  containing  jar,  outside  the  bulbs. 

A  comparative  trial  of  the  bulbs  was  made  with  a  sample 
of  producer-gas,  selecting  C<  I  as  the  most  "  obstinate  " 
tent.  A  large  sample  was  taken  and  entirely  freed 
from  COj  and  oxygen.  The  percentage  of  CO  contained  in 
the  CO...  freed  gas  was  25'0  per  cent.  Acid  copper  chloride 
solution  was  used  which  had  been  previously  used  several 
time.  Each  trial  absorption  vessel  was  filled  at  tin-  Mime 
time  with  the  same  solution,  and  an  equal  quantity  of  's.i- 
'liawu  into  the  eudiometer  for  each  experiment. 

In  a  plain  glass  bell-tube  of  the  usual  type,  270  mm. 
<  26  mm.,  packed  with  glass  tubes,   is   per  cent,  of  the 
.1  amount  of  CO  present  was  absorbed  at  the   first   pass 
(about  30  seconds  duration). 

i  sing  til.-  same  Bized  glass  bell-tube,  but  substituting 
copper  gauze  for  the  packing  tubes,  as  is  the  practice  of 
many  chemists,  28  per  cent,  of  the  total  amount  of  <  II  I  was 
absorbed  in  the  first  pass  of  the  same  duration,  topper 
ize  is  objectionable  for  accurate  work, owing  to  its  strong 
tendency  to  retain  gas  babbles. 

(3.)   With  our  own  form  of  bulbs,  using  the  same  amount 

of  gas  and  thi    same  copper  solution,  Go  per  cent,   of  the 

tal  amount  of  CO  present  was  absorbed  in  the  lirst  pass, 

whilst  practically  the  whole  of  the  CO  present  was  absorbed 

ia  five  passes. 

Other  trials  of  our  bulbs  have,  when  producer-gas  of  a 
somewhat  similar  composition  is  worked  with,  given 
average  results  of  well  over  Co  per  cent.,  the  best  6 


reaching  to  nearly  70  per  cent.,  and  the  worst   being   no 
lower  than  55  per  cent. 

The  stand  is  of  mahogany,  and  [has  a  cupboard  which 
may  be  rack-fitted  for  packing  six  absorption  pipettes.  It 
is  fitted  with  shelves  holding  a  dry  cell,  and  a  -j^-in.  spark 
induction  coil.  It  also  contains  a  drawer  for  holding  the 
eudiometer  tap,  a  shelf  for  holding  the  sampler  and  a 
bracket  (with  packing  block)  for  holding  the  absorption 
bulbs  in  place.  It  has  sliding  doors  completely  enclosing  it 
back  and  front,  and  small  auxiliary  slot-fastened  covers 
are  fitted  to  protect  the  only  two  slightly  projecting  gla-s 
parts.     A  handle  for  carrying  the  case  is  attached. 

The  apparatus  is  worked  as  follows: — 100  c.c.  of  gas  is 
drawn  in  through  the  three-way  cock,  the  excess  gas  over 
100  c.c.  being  expelled  in  the  usual  way.  The  levelling 
must  be  very  carefully  done,  as  it  must  be  remembered  that 
a  difference  of  1  mm.  mercury  is  equal  to  over  13  mm.  of 
water. 

The  three-way  cock  is  then  turned  so  as  to  give  a  through 
passage  from  the  inlet  to  the  outlet.  The  first  absorption 
bulb  is  slipped  on,  with  a  well-fitting  connecting  piece,  of 
medium  thick  rubber.  By  pressure  on  the  hand-ball  the 
reagent  is  made  to  rise  through  the  bore  of  the  three-way 
tap  until  it  stands  in  the  upright  portion  of  the  outlet  tube. 
By  turning  the  three-way  tap  quarter  round,  communication 
is  made  between  the  eudiometer  and  the  absorption  pipette, 
and  the  reagent  falls  a  little,  pulling  with  it  a  small  quantity 
of  gas  from  the  eudiometer.  Pressure  is  then  put  on  by 
means  of  the  mercury  bottle,  and  the  whole  of  the  gas 
driven  into  the  pipette.  The  mercury  bottle  is  then  lowered, 
the  speed  of  the  gas  travelling  back  checked  by  means  of 
the  lower  tap  as  the  absorbent  rises  in  the  pipette,  and  the 
three-way  tap  shut  off  the  moment  the  absorbent  comes  up 
to  the  tap.  After  the  constituent  to  be  estimated  is  com- 
pletely absorbed,  the  three-way  tap  is  turned  half  round, 
and  the  pipette  quickly  disconnected  and  capped.  The 
capillary  may  be  cleansed  by  drawing  in  and  expelling  a 
little  water  by  suction  at  a  short  piece  of  rubber  kept  fixed 
on  the  outlet  of  the  three-way.  Any  number  of  successive 
absorptions  may  be  made  by  a  moderately  skilled  manipu- 
lator without  a  bubble  of  air  or  a  drop  of  absorbent  reagent 
being  drawn  into  the  eudiometer. 

Reagents, 

(1.)  Ethyl  Alcohol  (1  e.e.  ou  mercury  followed  by  1  c.c. 
of  water  on  mercury)  removes  "hydrocarbons."  This 
may  be  conveniently  done  by  utilising  the  sampler  as  the 
absorption  pipette.  Butterfield  says  these  hydrocarbon- 
are  benzene  and  its  homologues  and  are  identical  with  the 
condensation  products  ou  cooling  to  22°  C.  (Deville) 
Sutton  says  they  consist  of  hydrocarbons  of  the  series 
CjtHon+i  and  CnHsn+j. 

(2.)  Cadmium  Chloride  in  strong  solution,  slightly 
acidified,  may  be  used  for  the  H.,S  estimation,  but  thi- 
is  preferably  estimated  in  a  separate  portion  of  gas  with 
standard  iodine. 

('A.')  K HO.  —  Good  caustic  potash  not  purified  by  alcohol 
should  be  used.  A  solution  of  40  Tw.  to  50"  IV.  is  a. 
strength  sufficient  for  all  general  work. 

(4.)  Alkaline  Pyrogallol    Solution   is   undoubtedly   the 

I  best  reagent  to  use  for  the  determination  of  oxygen. 
Clowes    has    pointed    out    that   when   the    proportion    of 

I   oxygen   present  in   the  gas  is  large,  carbon   monoxide  is 

I  frequently  evolved,  the  amount  generally  being  greater 
the  higher  the  ratio  of  pyrogallic  acid  to  potash  in  the 
absorbing  solution.  Even  practically  pure  oxygen  maj 
be  wholly  absorbed  by  using  a  solution  of  160  grms.  of 
potash  with   10  grms.  of  pyrogallol  in  200  c.c.  of  solution 

I  without  evolution  of  CO.  For  ordinary  work  a  solution 
rather  weaker  in  alkali  and  with  a  greater  proportion  ot 

I   pyrogallol  may  safely  be  used. 

(5.)  Fuming  Sulphuric  Acid  of  the  greatest  obtain- 
able strength  is  used  for  heavy  hydrocarbons  =  C.,H4,  &e. 
Before  use  it  is  diluted  with  about  10  per  cent,  of  its  volume 
of  ordinary  1 '  84  H2S04.  This  reagent  gives  a  higher 
absorption  than  bromine  water.  The  latter  reagent  is, 
moreover,  very  troublesome  when  working  over  mercury,  as 
it  corrodes  the  mercury  surface  and  makes  reading  difficult, 
and  freqi.ent  cleaning  necessary. 
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It  hat  been  shown  by  mauy  chemists  that  fuming 
sulphuric  acid  removes  a  amall  amount  of  oxygen  from 
the  gas.     With  this  statement  oar  experi  les. 

"reduction    products"   and   SO|  vipour  must   be 
removed  bj  KHO  before  reading. 

i  Cuprou*  Chloride  may  be  used  in  either  a  byd 
chloric   acid   or  an   ammoniaeal   solution.    The   latter   i- 

ghtly  the  quicker  absorbent,  but  i-  m 
troublesome  to  prepare. 

The  HCI  solution  may  be  made  by  boiling  TO  grins,  of 
tine  copper  oxide  with  1,000 c.c  of  hydrochloric  acid  for 
1  all  an  hour,  adding  gradually  ■luring  the  tirst  10  minutes 
mis.  ol  opper  powder,  or  fine  tilings.  The  solution  is 
made  np  to  it*  origin. il  volume  with  gradually  ad  led  water 
and  decanted  into  a  tightly  stoppered  fla-k  containing 

pper  gauze     The  solution  should  \«    colourless  after 
ling  a   little.     It    turns    brown   when   in  contact   with 
.en. 
Acetylene  and  ethylene  are  both  absorbed  by  nmmoniacal 
cuprous  chloride. 

The  1 101  vapour  has  g  very  low  tension,  but  in  accurate 

it  may  be  removed  by  K 1  li  >  before  reading. 
(  >  der  of Estimation  should  l>c :"  Hydrocarbons,"  C0.H3S, 
I  i,  i    II  .  &c  ,  CO. 

The  II  and  (II,  may  then  be  estimated  by  explosion  with 

-•'•n. 
t  I)  mag  also  be  estimated  together  with  (II.  and  H  by 
explosion,  but  this  we  do  not  recommend.  The  somewhat 
tedious  C<  *  absorption  is  certainly  done  away  with,  but 
an  additional  oxygen  absorption  mast  he  made.  In  addition 
gen  free  oxygen  gas  must  be  used, or  else  air  (in  which 
the  per  cent.  N  is  known).  In  the  latter  case  the  explo* 
must  be  performed  on  a  smaller  quantity  ol  _  is,  not  much 
exceeding  i i 

After  the  discussion  the  working  of  the  apparatus  was 
demonstrab 
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The  names  -  :ire  those  of  Members  of   Committee  who 

:etire  at  the  end  of  the  current  s  ■ 

The  following  have  been  elected  to  fill  the  vacancies,  and  will 
take  office  in  July  nejt  -.—Commits  .  B.  K-  :ht,  I.  Levinstein. 
A.  I.:,  fcmann.  A.  Ree.  and  ('.  Truby. 


A  METHOD  OF  SEPARATING  TIN.  ARSENIC, 
AND  ANTIMONY. 

BY    WILLIAM    DAHCEK,    B.SC. 

.Tt  ne.isG  from  the  number  of  papers  which  have  been  reail 
before  various  Sections  of  the  Society  of  Chemical  Industry 
during  the  past  IS  months,  it  is  very  evident  that  serious 
efforts  are  being  made  at  the  present  time  to  solve  the 
problem  which  has  long  been  a  source  of  trouble  to 
analysts,  the  old  methods  of  separating  these  metals  being 
not  only  tedious,  but  also  yielding  results  which  troubled 
the  peace  of  mind  of  the  analyst  considerably  as  to  their 
accuracy. 


I  have  now  the  pleasure  of  bringing  before  the  notice 
the  Society  another  attempt    to  arrive  at  a    Bolutii 
problem  by  a  method  up<>ii  which  I  have  been  working  t^r 
some   few  months  as  opportunity  has   allowed.     A'    ■ 

led  to  claim  it  as   simply  a  qualitative  separation  of 
the    three    metal-,  but    having    obtainc  i  rlj 

quantitative  results,  especially  as  regards  the  separation  of 
tin  from  antimony,  I  venture  to  Bnbmit  the  proves-  to  the 
m\  brother  analysts,  premising  that  I  bavi 
not  fully  investigated  all  the  reaction-  which  tak.-  place  in 
the  coarse  of  the  analysis,  merely  giving  detail-  ol 
process  and  a  few  of  the  results  obtained,  hoping  that  some- 
one having  more  time  at  his  disposal  and  better  qualifica- 
tion- than  myself  may  take  the  question  up  and  work  it  out 
thoroughly. 

The  method  depends  mainly  npon  the  reactions  which 
take  place  when  the  sulphides  of  the  metals  are  treated 
with  a  solution  of  calcium  hydrate. 

\ntiu.ony  sulphide  dissolves  rapidly  and  compleb  Ij 
colourl.  --  -hlphantimoniate  or  antimonite  of  calcium. 

Arsenic -ulphide  i-  also  quickly  dissolved  and  decolor- 
ised, bat  after  a  -hort  time  partially  precipitates  a-  ar-eniato 
or  arsenite  of  calcium. 

Tin  sulphides  on  treatment  with  a  sufficient  quantity 
lime  water  are  speedily  decolorised,  and  at  the  same  time 
converted  into  an  insoluble  crystalline  compound,  the  exact 
composition  of  which  I  have  not  determined.  Microscopical 
examination  shows  three  distinct  form-  of  crystals,  needles 
mbling  calcium  sulphate  forming  the  largest  portion  of 
the  precipitate,  small  grains  of  calcic  carbonate,  and  a  third 
form  of  crystal  which  varies  according  to  the  conditions 
under  which  the  reaction  has  taken  place  ;  in  the  cold, 
these  crystals  appear  as  six-rayed  stars.  If,  however,  the 
t.iiq/crature  has  been  raised  la  mar  the  boiling  point, 
cubical  crystals  are  formed. 

I  think  these  crystals  are  -tannic  or  metastnnnic  oxide. 
According  to  all  the  literature  I  have  been  able  to  find  on 
the  subject,  the  precipitate  i-  a  sulphostannate  or  stannite  of 
calcium,  but  the  following  reactions  I  think  prove  this  to  be 
incorrect  :  it  is  soluble  in  cold  dilute  hydrochloric  acid,  the 
solution  having  a  faint  opalescence;  it  is  also  soluble  in 
dilute  nitric  and  sulphuric  acids,  bydrated  stannic  oxide 
being  precipitated  on  boiling  the  solutions  of  the  two  last- 
named  acids. 

i     ustie   and  carbonated   alkalis    only  partially   dissolve 
the  precipitated  tin.  but  the  whole  of  it  may  be  dissolve 
sulphide  of  ammonium. 

The  main  fact,  however,  with  which  we  have  to  deal  i- 
that  the  tin  is  entirely  precipitated  from  the  solution  of 
sulphide  and  hydrate  of  calcium  ;  it  settles  rapidly  and  filters 
easily,  and  can  be  washed  with  boiling  water.  It  will  be 
evident  from  the  above  that  the  qualitative  separation  of 
tin  from  antimony  becomes  a  very  simple  operation,  the 
mixed  sulphides  washed  free  from  acid  requiring  only  - 
be  diffused  in  a  sufficient  quantity  of  fresh,  clear  lime  water 
to  entirely  decolorise  them;  this  may  be  done  at  the 
ordinary  temperature,  but  heating  to  about  80;  C.  accele- 
rates the  reaction  and  renders  the  tin  precipitate  denser : 
the  filtrate  from  this  will  contain  all  the  antimony,  which 
may  be  recovered  as  sulphide  by  adding  an  excess  of  acid. 
I  may  here  remark  that  it  is  immaterial  whether  the  tin 
is  iu  a  stannous  or  stannic  condition,  but  it  is  not  advis- 
able to  have  an  excess  of  sulphur  present,  as  sulphide  of 
tin  is  slightly  soluble  in  polysulphide  of  calcium ;  there 
must  be  an  excess  of  hydrate  of  calcium  to  effect  the  total 
precipitation  of  the  tin. 

If  arsenic  be  present  together  with  the  tin  and  antimony 
in  quantity  not  exceeding  5  or  6  per  cent,  of  the  tin,  the 
whole  of  it  will  be  found  in  solution  with  the  antimony. 
from  which  it  may  be  separated  in  the  following  manner  : — 
Strong  ammonia  is  added — about  5  e.c.  to  each  1U0  c.c.  of 
the  solution,  which  is  then  heated  in  a  covered  beaker  to 
near  boiling ;  glacial  acetic  acid  is  added  drop  by  drop 
until  a  slight  permanent  precipitate  is  formed ;  it  is  ther. 
boiled  until  the  precipitated  sulphide  of  antimony  be- 
comes dense  and  settles  quickly,  leaving  the  liquid  clear 
and  slightly  acid  to  litmus  paper,  though  still  having  a 
rather  strong  smell  of  ammonia.  After  settling,  the  solution 
may  be  filtered  whilst  still  hot,  and  the  sulphide  of  arsenic 
be  thrown  out  by  adding  an  excess  of  hydrochloric  acid. 
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When  a  considerable    quantity  of   arsenic    is  pr 
•:ou   of  it  will    be    precipitated    with    the    tiu.  g 
iration  maj  I  by  treating  the  precipitate  with 

yellow  sulphide   of  ammonium   to    dissolve  all, 
|t  the  calcic  carbonate,  which  is  always  presort  when 
the  analysis  has  been  made  in  an  open  vessel.    The  solution 
is  diluted  considerably  and    boiled,   caustic  lime  mad'    by 
n     -:ng  pure  calcic  carbonate  is  added  gradually,  and  the 
boiling  continued  until  the  ammonia  is  nearly  all  expelled; 
-  then  allowed  to  cool,  and  filtered.     The  sulphide  of 
Die    may  be    precipitated  from    the  filtrate  by  hydro- 
chloric aeid. 

The  quantitative  separation   of  the  three  metals  is   con- 
ted   on   the   same    lines   as    above   described,    with,  of 
course,   the   necessary   precautions   of    well   washing    the 
;    rates.  .xc. 
Perhaps  the  simplest  way  of  explaining  the  process  will 
-  iribe  an  analysis  i  if  the  three  metals  taken  in  nearly 
al  quantities  ;  and  I  may  here  remark  that,  owing  to  the 
•    _::t  solubility  of  both  hydrate  and  sulphide  of  calcium  iu 
r,  only  small  quantities  of  tin  can  lie  taken  for  analysis  ; 
otherwise  large  volumes  of  liquid  would  require  to  be  filtered 
and  dealt  with,  0-1   grm.  of  tin   as  sulphide  taking  nearly 
3<  U  c.c.  of  lime  water  to  convert  it  entirely  into  the  insoluble 
condition. 

Taken— 

Grm. 

Pure  tin 01 

Antimony  as  tartar  emetic 0*1 

Arsenious  anhydride 0*1 

1  in  small  porcelain  crucible  with   1   grm.  dehydrated 
potassium  carbonate  ami  1  grm.  sulphur.    Afterburning  off 
as  much  of  the  last-named  substance  as  possible,  and  cooling, 
the  melt  was  dissolved  in  a  small  quantity  of  hot  water  and 
filtered  from  a  trace  i  'f  sulphide  of  iron  into  a  beaker  capable 
of  holding  600  c.c,  the  filtrate — which,  together  with  the  wash 
water,  should  not  be  more  than  .">0  to  60  c.c— carefully  treated 
with  hydrochloric  acid  in   slight  excess,  sufficient   only  to 
ire  that  all  the  potah  is  converted  into  chloride  ;  pure 
ic  carbonate  is  added  iu  sufficient  quantity  to  make  it 
neutral,  and  300  c.c.  fresh,  clear  lime  water  ponred  in,  the 
beaker  placed  on  gauze  over  a  lamp  and  heated  to  about  SO  C. 
for  four  or  five  minutes.     A  bulky  nearly  white  precipitate  is 
formed,  and  the  liquid  becomes  pale  yellow  in  colour  ;  after 
cooling  and  settling,  50  c.c.  of  the  solution  are  passed  through 
a  filter,  usiDg  preferably  one  of  the  hardened  filters ;  an  equal 
volume  of  clear  lime  water  is  added.     If  no  further  precipi- 
tation takes  place,  the  whole  of  the   solution   is  decanted 
through  the  filter ;  the  precipitate  is  washed  twice  by  decan- 
tation  with  lime  water  and  then  with  hot  water,  leaving  as 
much  as  possible  of  the  precipitate  in  the  beaker.   The  filtrate 
i-  now  placed  over  a  lamp  tobcil  down,  whilst  the  precipitate 
dt  with  in  the  following  manner: — The  portion  on  the 
filter  is  w  ashed  off  with  hot  water  into  the  beaker  containing 
the  rest  by  means  or  the  wa-h   bottie.     The  filter  is  sub- 
sequently  moistened    with    yellow   sulphide  of   ammonium 
and  thoroughly   washed   with    hot   water    into  the    beaker, 
2  or  3  c.c.  more  sulphide  of  ammonium  are  added,  the  whole 
mad.-   up   to    about   400   c.c.   and   heated  to  boiling;  pure 
caustic   lime   is   now  gradually  added,  about   1    grm.  in  all, 
and  the  boiling  continued  until  the  tin  falls  out  of  solution  ; 
this  will  occur  when  the  ammonia  is  all  driven  off.     The 
solution  is  pale  yellow  in  colour,  and  when  cold  should  give 
rfher  precipitate  on  addition  of  lime  water. 
After  filtering,  the  precipitate   is  dried  and  ignited,  and 
rated  from  the  calcium  by  boiling  in  dilute  nitric  acid, 
again  filtered,  well  washed,  ami  weighed  as  -tannic  oxide. 
When  treated  in  this  manner,  the  precipitated  tin  retains 
line    condition,    and    filters    and    washes    easily. 
separation  of  arsenic  from  tin  by   this   method   is  not 
•     f.  in  the  alloy  or  compound  taken   for  analysis, 
r-enic  is  in  excess  of  the  tin  :  in  such  a  case  the  above 
mid  require  to  he  repeated. 
The  filtrates  from  the  tin  containing  the  antimony  and 
led    together   and    boiled     down    to    about 
f  ammonia  (sp.gr.  0-880)  run  io,  and  glacial 
acetic   acid  added  drop   by  drop  until  a  slight  permanent 
red  precipitate  is  formed  ;  the  boiling  is  continued  until  the 
sulphide  of  antimony  becomes   dense  and  -ettles  quickly, 


leaving  the  solution  clear  and  slightly  acid  to  litmus  paper. 
The  boiling  must  not  be  too  long  continued,  or  the  sulphide 
of  antimony  may  Income  so  finely  divided  as  to  pass 
through  the  filter  paper.  After  settling,  the  sulphide  of 
antimony  is  filtered  off.  and  as  it  still  contains  a  small 
quantity  of  arsenic,  it  is  dissolved  in  ammonia  and  lime 
water,  a  few  drops  of  sulphide  of  ammonia  being  added,  if 
necessary,  and  the  solution  again  precipitated,  boiling  with 
acetic  acid.  The  antimony  is  determined  by  titration  with 
iodine  in  alkaline  tartrate  solution,  dissolving  the  sulphide 
in  strong  hydrochloric  acid  in  presence  of  a  little  iodine — a 
process  devised  by  Dr.  J.  Clark  vthis  Journal,  1896,  2.")5). 

The  arsenic  is  precipitated  from  the  filtrates  from  the 
antimony  by  addition  of  rather  a  large  quantity  of  strong 
hydrochloric  aeid  as  sulphide,  and  only  completely  after 
long  standing.  After  filtering  and  washing,  the  sulphide  of 
arsenic  is  dissolved  off  the  filter  into  a  large  flask  with 
strong  ammonia,  diluted  considerably  with  water,  and  boiled 
until  free  from  sulphuretted  hydrogen,  a  few  drops  of 
dilute  sulphuric  acid  added,  and  again  boiled  until  clear  am} 
free  from  precipitated  sulphur;  it  is  then  cooled,  made 
alkaline  with  carbonate  of  soda,  starch  solution  added,  and 
titrated  with  iodine.* 

Kesults  of  analysis  :  — 

Tin 0-1003  found. 

Antimony irlOO       „ 

Arsenic 0"098       „ 

Separation  of  Tin  from  Antimony. 


Taken. 

Found. 

Tin. 

Antimony, 

Tin. 

Antimony. 

o-ioo 

0-1015 
0-043 

o-ioo 

Grm. 

1J-1.W 
152 

o-ioo 

Grm. 
0"10S 
0-1046 
0-045 
0-103 

Grm. 
H-IK'SS, 
u-156 
0-151 
O'lOl 

-       nation  of  1 

in  from  Arsenic. 

Taken. 

Found. 

Tin. 

Arsenic,  As203. 

Tin. 

.jsenic,  Asj03.t- 

Grm. 
0-100 

Grm. 

n- 10  i 
0  025 

Grm. 
0-1018 

Grin. 
0094 
W019S 

Taken. 

Found. 

Tin. 

Arsenic.  As*jt  '  • 

Tin. 

Arsenic,  Ai^Oj. 

Grra. 

o-ioo 

Grm. 
ii  03S 
0080 

Grm. 

o-ioo 

o-ioi 

Not  determined. 

Separation  of  Anti 

nony  from  Arsenic. 

Taken. 

Found. 

Antimony 

Arsenic,  As.Os. 

Antimony. 

Arsenic,  As^Os-t 

Grm. 

o-ioo 

0-1098 

0-054!) 

Grm* 

o-ioo 

0-0866 

0-0433 

Grm. 

o-ioi 

o-llu 
0-050 

Grin. 
0-099 

Xot  determined. 

•  This  is  a  modification  of  De  Clermont  and  Frommel's  process, 
Comptes  Rend.,  vol.  66,  p.  828. 

t  The  arsenic  determined  us  magnesia  salt. 

I  Arsenic  determined  by  boilmtr  solution  u!  sulphide  in  ammonia 
with  large  quantity  of  water  and  titrating  with  iodine  in  alkaline 
solution. 
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I  ui.iy  here  note  th. it  ars.  oic  in.i.f  bo  separated  from 
antimony  In  evaporating  the  calcium  solution  of  the 
sulphides  to  complete  dryness  the  sulphide  of  arsenic  is 
.1,  composed  ;  the  sulphide  of  antimony  i  emaining  unchanged 
maj  be  dissolved  out  of  the  residue  by  repeated  wash 
with  lime  v  iriogofP,  and  tating  as  sulphide 

by   adding     bj  drochloric    acid.     The    resid  u 

umi  and   i  is  cautious! 

with   dilate   sulphuric   acid,    filtered  scess   of 

sulphate  of  lime,  and  n  little  free  sulphur  boiled  to  expel 
sulphurous  acid,  made  alkaline  with  carbonati  ol  soda,  looted, 
ami  titrated  with  iodine. 
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1  have  made  a  few  experiments  with  hydrate  of  barium 
on  the  sulphides  of  the  t lirof  metals,  but,  so  far,  they  have 
■   ■  i  1  verj  satisfactory  . 

In  conclusion,  nn   thanks  are  due  to  Messrs.   Roberts, 
Dale,  and  Co.,  of  this  city,  for  permission  to  publish  tl 
results,  which  have  been  obtained  in  their  laborati  ry. 

NOTE  OH  THE  API  LTERATION  OF  SILKS. 

by,    m.    i.   i  INGDON,   inn 

Lfteb  a  highly  interesting  historical  sketch  of  the  silk 
industry,  and  a  slight  resume  of  the  processes  in  rogue  for 
the  weighting  of  silk,  Sir  Thomas  Wardle,  at  the  last  meet- 
ing of  the  Section,  attributed  the  decay  i  f  the  English  silk 
industry  to  this  weighting  or.  as  termed  in  the  lecture, 
adulteration  of  silk.  1  must  take  strong  exception  to  this 
il  cause  of  decay,  which,  however,  certainly  did  com- 
mence ahout  the  same  time  us  the  Swiss  and  French  dyers 
started  the  chemical  weighting  of  silk.  This  weighted  silk 
was  used  for  the  manufacture  of  low-priced  fabrics,  and  a 
great  demand  for  these  arose,  and  was  not  catered  for  to 
nn  degree  by  the  English  silk  manufacturers,  either  throngh 
want  of  energy  on  their  part,  or  else  inability  to  have  their 
yarns  weighted  to  the  desired  point  by  the  English  silk 
dyers.  If  the  former,  then  the  cause  of  the  decay  is  self- 
evident  :  if  the  latter,  were  any  steps  taken  to  meet  the 
demand ': 

After  the  reading  of  the  paper,  I  put  the  following 
question  to  Sir  Thomas  Wardle  : — Can  the  English  silk 
dyer  weight  black  warps  up  t.»  26  —  28  oz..  and  black  souple 
up  to  40 — il  or..  \  and.  if  not,  has  any  attempt  been  made, 
as  in  the  U.S.  V,  by  means  of  imported  talent,  to  arrive  at 
this  result  '.'  The  reply  was,  that  yarns  could  be  weighted 
up  to  24 — 26  oz.  in  this  country;  consequently  1  must  assume 
that  the  English  silk  dyer  cannot  supply  the  required 
demand  tor  the  heavier  weighted  silk  yarns,  and  1  therefore 
should  like  to  .haw  the  attention  of  the  English  silk  dyer 
to  two  possible  ways  of  meeting  this  demand  and  the  foreign 
competition  :  firstly,  by  following  the  example  of  the  leading 
calico  printers  of  this  country,  and  engaging  highly  trained 
chemists  to  woik  out  the  different  processes  for  them  {I 
believe  English  calico  printing  has  benefited  largely  by 
this  step,  and  other  industries  might  well  follow  suit, 
especially  as  there  is  now  a  fair  supply  of  highly  trained 
English  chemists),  or  else  by  importing  Swiss  or  French 
foremeu  silk  dyers,  to  teach  the  most  modern  continental 
methods  of  silk  dyeing.  This  latter  was  the  means  adopted 
in  the  U.S.A.  Since  the  importation  of  one  dyer  about 
25  years  ago,  an  industry  has  been  built  up  by  periodic 
importations  which  dow  employs  some  two  or  three  thousand 
men  under  the  necessary  scientific  direction,  both  chemical 
and  mechanical,  in  works  fitted  up  with  the  most  modern 
machinery.  Now,  to  meet  this  demand  for  highly  weighted 
silk  yarns,  and  to  turn  the  same  out  in  quantity,  if  the 
English  silk  dyers  cannot  or  will  not  do  il  (although  I  feel 
sure  there  are  several  English  silk  dyers  who.  if  only  pro- 
perly supported,  would  come  to  the   front"),  why  do  rot  the 


mini  ifncturcrs  •  omhine  and     tai  •  i  itfvc  dyebo 

provided    with    modern    mochiuery    and    under 
direction  to  dye  the  yarns  in  quantity.     Bj  this   I   do 

becks  to  dye  al i  50  !b.  of  yarn  at  u  time,  b  l 

becks  capable,  for  colours  or  black  warps,  of  holding  at  : 
100  lb.,  and   for  black   souples   250  lb.     I    maysay  from 
practical  experience  that  becks  this  size  are  in  u 

feel  couvin I  that  if  this  is  done,  and  the  manufactun 

cater  for  the  taste  of  the  public,  ry  to  force 

them  what  they  do  not  require,  the  English  silk  industry 
would  so, m  occupy  its  old  predominant  position. 

There  is  a  silk  association  in  this  country  which  certainly 
has  succeeded  in  obtaining  some  little  employment  for  the 
spitallields   weav.r-,   but    has   evidently    missed   the 
question,  viz.,  of  meeting  the  dem  i  this 

and  other  countries  for  a  low-priced  article,  and  also  the 
advisability  of  calling  in  chemical  assistance — not  of 
chemists  who  have  learnt  a  little  qualitative  and  quantita- 
tive analysis  during  the  course  of  a  year  or  twoal  college — 
but  of  ne  in  research  work.     I    believe  practical 

and  well-trained  eb<  mists  are  conspicuous  by  their  ab 
in  the   Leek  and  Macclesfield  districts,  although  I  am  ti  I  l 
one  or  two  of  ihe  d\  ,ts  do  somctimi  s  seek  outside  assist 
in  this  line. 

Much  as  it  would  hi  pleasing  to  see  Sir  Thomas  Wardle's 
idea  of  the  practical  abolition  of  silk  weighting  carried  i 
such  a  scheme  in  my  opinion  would  not  be  feasible,  ami 
might  even  be  considered  visionary.  Some  little  good 
might  be  done  if  the  dyers  of  other  countries  would  support 
the  Swiss  dyers  in  their  endeavours,  as  mentioned  by  sir 

'III as  Wardle,   to  limit   the  weighting.     This   they  would 

doubtless  have  to  do  in  self-protection  owing  to  the  dai 
of  excessive  over-weighting;  and  in  furtherance  of  this 
would  suggest  the  following  limits  : — 

Oz. 

Whii.  and  colour- 16  -18 

„  .,         souplss 18  -90 

k  warps 22-2 1 

souples i"    12 

irdinette 80  -m 

ii.  re  is  another  view  oi  the   question,  viz.,  Can  th 
manufacturer  make  use  of  the  weighted  yarns    when    he- 
receives  them,  and  does  he  know   what   weighted  yarn  is 
required  tor  any  fabric  he  may  be  required  to  match? 

not   think,  however,  comes  within  the  province  of  this 
Societj . 

I  trust  that  these  few  remarks  may  cause  a  discussion  on 
this   interesting  subject,  which  should  not  be  lightly  i 
over  b\  thi    S 

Disc-cssion. 

Mr.    Harry  Grimshaw   thought  it  most  important   to 
ascertain  the  cause  of  decline  in  the  silk  industry  of  G 
Britain.     Sir  Thomas  Wardle  had  suggested  that  it  was 
In  adulteration,  while  Mr.  I. angil. hi   attributed  it   mine 
the  lack   of    competition  between  English    dyers    and    those 
abroad  in  the  production  of  a  cheap  silk.      II 
to   think    that    the    distribution    of  wealth  would   have    a 
tendency   to   produce   a  great  change   in  the  demand 
cheaper  >ilks  ;   but   then  there  was    the  question  of  cheap 
labour  abroad,  which  would  have  tube  taken  into  ace 
before  we  could  compet  •  successfully  with  the  foreigner. 

Dr.  Bowman  remarked  that  it  was  difficult  for  the  British 
silk  trade  to  compete  with  that  of  other  countries,  inasn 
a-  the  foreigner  had  not  the  same  desire  to  comply  with  the 
Adulteration  Acts  as  was  the  case  in  England. 

Or.  Bailey  thought  the  question  of  adulteration  in  the 
silk  trade  was  a  very  wide  one,  and  the  constant  charge  of 
fashion  w.i-  in  a  great  measure  responsible  for  the  denianl 
for  a  cheao  article.  It  was  a  question  which  conld  not  be 
considered  from  a  chemical  point  of  view. 

A  NOTE  OS   THE  THEORY  OE  DYEING. 

BY  ERNEST  BEXTZ,  F.C.S.,  AND  FRANK  J.  FARREIX, 

To  explain  according  to  the  chemical  theory  the  nature  of 
the  phenomena  of  dyeing  in  the  case  of  wool  and  silk,  t 
has  been  assumed  that  the  fibres  in  question  are  amidu- 


100 


THE  JOUKNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


[M.cy  SI,  1897. 


earboxylic  acid*,  the  constitutions  of  which  may  be  pro- 
Tisionalh  represented  by  the  formula — 

X— KHS 
—nil.  .H 

in  which  X  is  au  unknown  radical  or  radicals. 

According  to  this  view  the  acidic  colouring  matters 
(snlphonie  acid  derivatives  of  azo  drestsfis,  nitro-pheuolic 
compounds,  eosins,  &c.)>  in  dyeing,  saturate  the  amido 
mps,  while  the  dyeing  with  basic  colouring  matters  i-  a 
result  of  the  attraction  exerted  upon  the  easily  dis-oeiated 
colour  bases  by  the  carboxyl  groups.  Without  entering 
0  any  discussion  of  the  nature  of  the  process  of  dyeing 
wool  and  silk,  it  is  sufficient  to  point  out  that  the  conclusion 
regarding  the  chemical  natures  of  wool  and  silk  (about 
which  exceedingly  little  is  known)  has  been  largely  deduced 
from  a  consideration  of  the  dyeing  properties  of  the 
fibres.  The  evidence  apart  from  this  is  meagre,  and,  as  far 
is  the  presence  of  carboxyl  groups  in  silk  is  concerned, 
is  principally  the  fact  that  carboxy  compounds  are 
formed  when  that  fibre  is  decomposed  by  barium  hydrate 
( Sehiitzenberger  and  Bourgeois),  dilute  sulphuric  acid 
t  Cramer,  Waltenberger,  and  Stadeler,  and  Wcyl),  or  alcoholic 
potash  (  Bichardson").  The  compounds  produced  when 
wool  is  similarly  decomposed  have  not  been  so  closely 
studied.  With  regard  to  the  amido  groups,  P.  Bichard 
(Bull.  Soc.  Ind.  Mulhouse,  18S8  ;  this  Journal,  1SSS,  S41) 
has  shown  that  wool  and  silk,  when  they  are  treated  w  ith 
nitrous  acid,  become  diazotised  and  gWe  coloured  compounds 
ou  bringing  them  into  alkaline  solutions  of  phenols  (see  also 
Kichardson,  this  Journal,  1 S93, 426  ;  Dreaper,  ibid.  1 894,  95  ; 
Watson  Smith,  ibid.  1896,  245).  Doubt  has  been  expressed 
concerning  the  interpretation  of  this  reaction.  We  have, 
therefore,  repeated  Richard's  work.  We  find  the  products 
of  the  action  of  nitrous  acid  on  wool  and  silk  behave  in  all 
respects  as  'liazo  compounds,  combining  with  phenols  and 
uinido  bases,  undergoing  the  general  reactions  for  this  class 
of  substances  observed  by  Griess  and  Sandmeyer,  &c. ; 
and,  further,  that  the  wool  and  silk  azo  compounds  are 
decomposed  when  heated  with  an  acidified  solution  of 
-tannous  chloride,  the  regenerated  wool  and  silk  being 
capable  of  being  again  diazotised  and  combined  with 
phenols  and  amido  compounds. 

The  quantity  of  diazotisable  nitrogen  present  in  wool  is 
only  l'O — 1*2  per  cent.,  that  is,  Jj —  -Jj  of  the  total 
nitrogen  present.  Notwithstanding  this,  it  might  be  sup- 
posed that  the  dyeing  with  acidic  colouring  matters  took 
le  through  the  medium  of  the  diazotisable  nitrogen 
(presumably  the  free  amido  group),  the  rest  of  the  nitrogen 
being  unaffected  by  the  processes  adopted  for  the  removal 
of  the  diazotisable  amido  group,  since  there  is  sufficient  of 
the  latter  to  account  for  the  absorption  of  the  amounts  of 
colouring  matters  usually  applied.  We  find,  however,  that 
the  wool  which  has  been  deprived  of  its  diazotisable  amidic 
nitrogen,  dyes  with  acidic  colouring  matters  apparently  as 
well  as  does  wool  in  its  ordinary  state.  The  dye-baths 
are  exhausted  in  both  cases  to  the  same  extent,  and  the 
colours,  so  far  as  orr  experiments  range,  are  as  fast  to 
-  » iping  and  to  light.  As  might  be  expected,  the  basic 
colouring  matters  dye  the  "  de-amidated  "  wool  equally  as 
powerfully  as  they  dye  ordinary  wool. 

The  method  of  "  de-amidating  "  wool  referred  to  consists 
in  treating  it  with  nitrous  and  hydrochloric  acids  at  the 
ary  temperature  for  10 — 12  hours,  washing,  and 
boiling  with  (1)  alcohol,  or  (2)  cuprous  chloride  and  hydro- 
chloric acid,  or  (3)  water.  The  colours  of  the  wool  thu> 
treated  are  respectively  (1)  brown,  (2)  very  pale  buff,  and 
brown.  The  modified  wool,  after  treatment  again 
with  nitrous  acid,  does  not  in  any  of  the  three  cases  yield 
colours  when  acted  upon  by  alkaline  phenol  solutions.  It 
contains,  as  mentioned  above,  l'O — 1-2  per  cent,  less  of 
nitrogen  than  the  original  wool. 

Silk  may  be  similarly  "  de-amidated,"  and  the  product 
behaves  towards  colouriug  matters  like  ordinary  silk. 

It  would  appear,  therefore,  that  in  the  dyeing  of  wool  and 
silk  with  acidic  colouring  matters  the  amido  groups  present 
in  the  fibre-substances  play  either  no  part  at  all  or  at  most 
an  unimportant  one. 


POTASSIUM  PEBCABBOXATE,  AXD  THE 

OXIDATION  OF  THE  LEUCO  BASE 

TO  ACRIDINE  YELLOW. 

11V    ARIUVl:    H.    LYMX. 

Potassium  peroarbonate  is  obtained  by  electrolysing  a 
saturated  solution  of  potassium  carbonate  at  low  tempera  ■ 
aires,  about  -10".  The  salt  is  deposited  in  the  anode  space, 
and  is  filtered  and  dried  rapidly  n  prevent  decomposition. 
It  is  at  first  bluish,  and  on  drying  becomes  white. 

When  heated  above  100°  it  is  decomposed  as  follows  : — 

KjCA  =  k,co3  +  co2  +  o. 

In  ice-cold  water  it  dissolves  without  being  decompased. 
The  decomposition  is  quicker  and  more  complete  according 
;b  the  temperature  is  raised,  and  takes  place  in  accordance 
with  the  following  equation  : — 

K.-CA  +  Hj.0  =  2KHC03  +  O. 

When  brought  into  contact  with  alkalis  and  gently 
heated  a  current  of  pure  oxygen  is  evolved — 

KsC,06  +  2KOH  =  2KXO.,  +  HjO  +  O. 

With  acids,  carbon  dioxide  is  evolved  and  hydrogen 
peroxide  is  formed  quantitatively — 

KX'A  +  H.SO.,  =  K2S04  +  2CO;  +  H..O.,. 

Prom  the  above  it  appears  that  the  salt  oxidises  in  acid, 
neutral,  and  alkaline  solutions. 

Drs.  Constam  and  von  Hansen  have  tried  its  bleaching 
powers  on  cotton,  wool,  jute,  silk,  hair,  &c,  with  more  or 
less  success,  the  experiments  having  been  only  conducted 
on  a  small  and  incomplete  scale. 

An  abstract  on  the  salt  will  have  been  seen  in  the 
Journal  of  this  Society,  1896,  815,  and  further  details  will  be 
found  in  the  Journal  of  the  Society  of  D\  ers  and  Colourists, 
Vol.  XII.,  Xo.  12;  also  in  the  "  Zeitschrift  fur  Electro- 
eheniie,"  Vol.  III.,  p.  445.  a  new  article  has  just  come  out 
under  the  title  "  Ueber  die  Darstellung  and  Eigensehaften 
des  Kaliumperearbonats,"  by  A.  von  Hansen. 

Oxidation  of  the  Lcuco  Jiase  to  Aeridine-Yellow. — 
Ger.  Pat.  52,324  (Leonhardt  and  Co.,  in  Miihlheim). 
As  is  well  known,  the  Ieuco  base  is  prepared   by  the  con- 

1       "  i  1 

densation  of  metatoluylenediamine,  C6H3,  C'H3,  NH;,  XH,, 
with  formaldehyde  in  presence  of  sulphuric  acid  to  tetra- 
amidoditolylmetliane,  from  which  the  leuco  base  is  formed, 
through  elimination  of  one  molecule  of  ammonia,  by  heating 
with  dilute  hydrochloric  acid  under  pressure. 

/\ 


H2X  /\    XH.-.H.X    ,'     \  NHS 
H,C  I    ;  I    J  CH3 


condensed  with 

lit  OH     — 


Two  niols.  of  metatoluylenediamine 
/\  XH.      H,X  / 


IPX 
H,C 
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Tetra-amidoditolylmethane. 
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CH, 


oxidising,  1H 
being  split  off 
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Diamidodimetlijihydro-icrid.ne. 
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Diamidodimethylacridine  or  acriiline  yellow. 
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The  condensation    can   take   place    either    in    methyl 
iholic  or  aqueous  solution,  preferably  in  the  latter. 
According  to  the  patent,  the  final  oxidation  is  can 
bi  means  of  ferric  ohlmi.l.-.  air  being  also  technically  used  : 
bichromate,  nitrous  acid,  &c,  can  also  take  their  pig 

\  disers.      The  dyestnfl  itself  in  dilute  solution   gives  a 
characteristic  yellow  and  green  fluorescence.    This  hydro. 
acridine  takes  up  oxygen  easily,  the  dye  being  somewhat 
precipitated  on  exposure  to  air.  and  entirely  by  boiling  tin- 
solution  for  some  time  or  passing  air  through  in  the  neat. 
The  dry  leoco  base  is  fairly  stable,  and  i-  readily  soluble  in 
and  dilute  acids. 
The  product  obtained   by  heating  1  grms.  of  the 
amidoditolylmethane     with    IS    grms.    hydrochloric    acid 
(concentrated),  and  50 — 55  c.e.  water  in  a  sealed  tube  nt 
150    C.  for  Bix  hours,  was  diluted  with  water,  and  to  tbis 
-added  potassium  percarbonate  and  acid.     On  addition 
©f  acid   the  liquid   frothed    considerably,  which   froth  dis- 
appears slowly.     The   percarbonate   was   added  until   no 
further  precipitate  was  formed.     The  filtrate  pave  no  pre- 
cipitate with  ferric  chloride,  or  in  passing  air  through  in 
the  heat,  from  which  one  may  assume  that  the  oxidation 
was  complete.     The  reddish-brown  precipitate  was  filtered, 
washed,  and    dried,    in  a   vacuum  desiccator,   and    weighed 
grms.      The  substance    so  obtained   was  redder  and 
had  a  purer  appearance   than  the  commercial   product.     It 
was  soluble  iu  water,  the  dilute  aqueous  solution   showing 
the  characteristic  yellow  and  green  fluorescence  of  acridiue 
n      ow,      I:  dyed  siik  with  the  same  strength  as  the  product 
made  by  the  author  by  oxidation  with  ferric  chloride,  but,  if 
anything,  somewhat  purer  In  appearance,  and  had  a   very 
much     greater     colouring     power     than     the     commercial 
product,  a    \    per   cent,   skeiu   dyed     with     this    substance 
being  more  strongly  dyed  than  a  2  per  cent,  skein  with  the 
commercial    product.     The    percarbonati-    would   therefore 
seem  to  be  a  very  suitable  oxidising  agent  in  this  case.     It 
possesses  the  great  advantage  that  the  bicarbonate  which  is 
formed  ou  oxidation  in  neutral  solution,  as  also  the  chloride 
or  other  salt  formed  in  acid  solution,  are  easily  washed  out 
of  the  product  with   water,  and  it  is  thus  unnecessary  to 
wash  with  hydrochloric  arid,  as   is  the  case  after  oxidation 
with  ferric  chloride. 

Experiments  on  a  larger  scale. — 125  grms.  of  the  con- 
densation product  obtained  from  203  grms.  of  metatoluy- 
leiiediamiue  with  formaldehyde  and  sulphuric  .acid  were 
heated  for  about  eight  hours  under  s — 10  atmospheres 
pressure  in  an  autoclave  with  32  I  grms.  concentrated  hydro- 
chloric acid  aud  1  litre  of  water.  The  product  so  obtained 
consisted  of  a  dark  red  liquid,  a  sediment  of  hydroacridine 
crystals,  and  a  difficultly  soluble  sediment.  The  whole  was 
diluted,  stirred  up,  and  divided  as  equally  as  possible  into 
four  parts,  two  of  which  were  oxidised  with  ferric  chloride, 
one  with  air,  aud  oue  with  potassium  percarbonate. 
Practically  speaking,  the  yields  were  equal,  26  grms.  being 
obtained  by  ferric  chloride  (with  double  quantities), 
13  irrtns.  with  air,  and  IS  grins,  with  percarbonate — in 
each  ease  about  23  per  cent,  of  the  theoretical  quantity 
from  the  ruetatoluylenediamine  employed.  The  oxidation 
with  the  percarbonate  was  executed  under  precisely  the 
same  conditions  a-  in  the  previous  experiment.  These 
products  were  not  quite  as  soluble  iu  water  as  the  products 
made  on  a  small  scale,  and  leave  considerable  ash  on 
burning.  The  commercial  product  shows  iu  these  respect- 
very  similar  properties. 

In  order  to  ascertain  whether  the  oxidising  action  of  the 
percarbonate  in  acid  solution  is  due  t.>   the   intermediate  . 
formation  of  hydrogen  peroxide  according  to  the  equation — 

KjC.Oo  +  2HC1  =  2KCI  +  2COj  +  H.O, 

the  following  experiments  were  undertaken. 

Four  seaied  tubes,  each  containing — 

Grms. 

Condensation  product S\ 

Concentrated  HC1 8 

Water 87 

were  heated  in  the  same  furnace  for  six  hours  at  13o  C. 
Iu  each  case  the  contents  were  previously  made  as 
homogeneous  as  possible.     The  contents  of — 


No.  1  wen  treated  with  hydrogen  peroxide  alone,  whereby 
practically  no  precipitate  was  formed;  bul  on  addition 
ol  more  a>id  the  substance  i  une  do«  n  freely. 

No  -  were  treated  with  hydrogen  peroxide  and  acid. 

No.  8  wen-  treated  with  potassium  percarl ate  without 

additional  arid. 
No.  I  were  treated  with  potassium  percarbonate  and  acid, 
as  in  previous  ca 

In    each    case    the    oxidising    agenl    was   added     until    no 

further  precipitate  was  formed  ,    m  ireover,  ferriV  chloride 
produced    no   more    precipitate    in    each    portion.       Ihi 
differences  in  the  yield-  are  probably  clue  to  the  fact  that   it 
i-   impossible   to   subject  the    tubes  to  exactly   the   - 
temperature  in  the  furnace. 

Remits. — No.  1  gave  1*8  grms.  chocolate-brown  product. 
No.  -'  gave  1*8  grms.  light-brown  product. 
No    1  gave  1-8  gn  ■  n  product. 

No.  4  gave  1*0  grm.  chocolate-brown  product. 

All  four  products  are  soluble  in  water,  possess  the 
characteristic  fluorescence,  and  give  the  same  effect  on  silk. 
These  substances  have  a  different  appearance  one  against 
another,  and  their  densities  also  -tern  to  vary,  insomuch  as 
the  one  collects  at  the  top  and  the  other  at  the  bottom  of  the 
liquid. 

Experiments  u-ith  Isolated  Hydro-acriditu  in  a  Carbonic 
Acid  Gas  Atmosphere. — The  hydroacridine  is  partly  oxidised 
by  air  at  the  ordinary  temperature-  when  in  a  wet  state,  but 
can  be  isolated  in  a  fairly  pure  state  by  filtering  the  contents 
of  a  sealed  tube  in  an  atmosphere  of  earbon  dioxide  under 
suction  and  quickly  transferring  to  a  vacuum  desiccator. 
This  product  melts  above  ;iou  uuder  decomposition. 
Four  small  portions  were  dissolved  in  water. 

To  No.  I.  hydrogen  peroxide  was  added  without  acid, 
aud  very  little  precipitate  was  formed. 

To  No.  II.  hydrogen  peroxide  and  acid  in  excess  were 
added.  In  this  case  a  copious  precipitate  was  formed  as 
above. 

To  No  III.  potassium  percarbonate  was  added  without 
additional  acid  aud  the  precipitate  was  formed. 

To  No.  IV.  potassium  percarbonate  and  acid  were 
added.  The  precipitate  came  down  freely,  as  in  the  last  two 
eases. 

<  In  repeating  the  experiments  with  isolated  hydroacridine 
in  the  air  with  an  hydrogen  peroxide  purchased  in  England. 
the  author  found  that  the  precipitate  was  copiously  formed 
w  ithout  additional  acid  as  in  the  other  cases.  This  may 
perhaps  be  accounted  for  by  a  difference  in  the  amount  of 
available  oxygen  in  the  two  hydrogen  peroxides,  or  a 
difference  in  the  quantity  of  acid  in  solution. 

It  is  more  economical  to  work  with  the  percarbonate  with 
excess  of  acid  than  otherwise,  since  in  the  latter  case  much 
of  the  oxygen  formed  escapes.  The  experiments  seem  to 
confirm  the  assumption  that  the  action  of  potassium  per- 
carbonate in  acid  is  due  to  the  intermediate  formation  of 
hydrogen  peroxide. 

All  the  products  had  a  much  higher  dyeing  power  than 
the  commercial  product,  both  on  silk  and  on  cotton  mor- 
danted with  tannin.  On  cotton  the  colours  are  of  a 
greenish-yellow,  but  the  perearbouate  product  shows  a  much 
purer  yellow  than  the  others.  On  silk  the  difference  is  not 
so  noticeable. 

The  action  of  ammonium  persulphate  was  also  tried  under 
the  same  conditions  as  the  percarbonate,  but  gave  a  very 
dark  grey  substance  which  neither  produced  in  water 
solution  the  characteristic  fluorescence,  nor  was  it  completely- 
soluble.  It  dyed  silk  brown, at  the  same  time  partly  taking 
away  the  gloss. 

Summary. — In  the  oxidation  of  diamidodimethylhydro- 
acridine  to  acridine  yellow — 

Potassium  percarbonate  with  additional  acid  gives  very 
good  results. 

Potassium  percarbonate  without  additional  acid  gives  also 
good  results,  though  in  this  case  the  action  is  slower  and  not 
so  economical. 
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Hydrogen  peroxide  with  addition  -  similarly  to 

to  the  P'  te  under  these  conditions.  _ 

Hydrogen  p  iroxide  without  additional  acid  also  gives  the 

PrAmmoniuoi     persulphate  n     entirely   different 

|  ict,  which  was  not  further  invesl  gated. 
Ute  .  hasc  to  crystal  violet  with 

potassium  percarbonate  also  made  in  the   Polytechmkum 
laboratories  did  not  prove  successful. 

The  above  investigation  formed  part  of  that  made  tor 
obtaining  the  diploma  in  the  technical  chemical  course  of 
the  Federal  Polytechnic  School  in  Zurich,  ami  the  author 
wishes  here  to  express  his  most  sincere  thanks  to  Prof. 
Gnehm  for  his  kind  help  and  suggestions  m  it.  and  to 
Dr.  Constam  for  furnishing  some  notes  on  the  salt  as  well  as 
a  sample  of  the  same. 


Dr.  Grossmann  exhibited  an  apparatus  for  testing  indigo 
and  other  colouring  matters,  a  full  description  of  which  had 
been  read  by  him  the  previous  evening  at  the  Bradford 
Section  of  the  Society  of  Dyers  and  Colourists. 
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THE  SAMPLING  AND  ANALYSIS  OF  COKE, 

AM)  VALUATION  OF   COAL   FOR 

COKING   PURPOSES. 

BY    W.    F.    KEATD.-Q    STOCK,    F.I.C. 

Erratum  ra  Dim  ussion. 

{This  Journal,  1897,  308.) 

Is  Mr.  Stock's  reply,  rend  from  line  6  as  follows  :— With 
regard  to  Mr.  Proctor's  question,  he  (Mr.  Stock)  thought 
that  the  writer  in  the  Comptt  •  Ri  ndus  was  at  fault  in  that 
he  attempted  to  extract  hi-  phosphorus  with  aqua  regia  ; 
for  it  was  well  known  that  if  much  peroxide  of  iron  was 
present  the  acid  mixture  had  little  effect  upon  it  until  the 
nitric  acid  was  largely  broken  up. 

And  from  line  13  read  :— He  had  not  noticed  the 
occurrence  of  titanic  acid  in  coal  ash,  although  local  fire- 
clays, associated  with  coal  seams,  sometimes  contained  as 
much  as  3  per  cent.  In  presence  of  titanic  acid  it  would 
be  difficult  to  extract  the  phosphorus,  8cc. 


SESSION  1S96-9- 


Meeting  held  at  Wyvern  Hotil,  Leicester,  on  Wednesday, 

■    April  28rA,  189*. 


MR.    F.    J.    R.    CARULLA  IN    THE    CHAIR. 


AN   ATTEMPT   TO   PREPARE   METHYLENE. 

L'Y    .J.    J.    SUDBOROUGH. 

After  drawing  attention  to  the  great  interest — from  a 
theoretical  point  of  view — attaching  to  the  preparation  of 
compounds  of  the  type  of  carbon  monoxide,  a  compound 
which  stands  in  quite  an  isolated  position  as  regards  the 
numerous  other  carbon  compounds,  the  author  pointed  out 
the  various  attempts  which  had  been  made  to  prepare  the 
hydrocarbon  methylene  CiL,  drawing  special  attention  to 
those  of  llutlerow. 

The  communication  concluded  with  an  account  of  some 
experiments  which  the  author  himself  had  undertaken  some 
three  years  ago  at  the  suggestion  of  Prof.  Victor  Meyer. 
The  substance  made  use  of  in  each  case  was  methylene 
iodide,  CH2To.  When  heated  to  its  boiling  point  for  some 
time,  a  considerable  amount  of  iodine  separated  out,  but 
little  or  no  gas  appeared  to  be  evolved.  When  the  iodide 
was  dropped  on  to  sand  contained  in  a  flask  and  heated  to 
about  500  ,  it  was  completely  decomposed  ;  much  carbon 
was  deposited,  and  hydrogen  iodide,  together  with  other 
gaseous  products,  were  also  formed,  but  no  trace  of  ethylene — 
a  compound  which  is  generally  formed  on  the  decomposition 
of  methylene  iodide — could  be  found.  Methylene  iodide 
reacted  vigorously  when  warmed  with  an  excess  of  fine 
silver  powder  :  a  certain  amount  of  carbon  -was  deposited 
and  a  considerable  quantity  of  gas  evolved.  The  greater 
part  of  this  latter  consisted  of  ethylene,  C2H4,  since  it  readily 
combined  with  bromine,  yielding  ethylene  dibromide 
(b.  pt.  Lio  ('.").  A  certain  amount  of  a  hydrocarbon  which 
was  not  absorbed  by  bromine,  but  no  hydrogen  could  be 
found  in  the  residue.  The  hydrocarbon  on  analysis  proved 
to  he  methane,  CH4,  no  doubt  formed  by  the  decomposition 
of  methylene  into  methane  and  carbon. 

Discussion. 

Trof.  F.  Clowes  said  that  personally  he  was  gratified 
to  hear  the  record  of  Dr.  Sudborough's  experiments.  A 
record  of  failures  was  by  no  means  without  instruction. 
While  listeniug  to  the  paper,  it  had  struck  him  that  acetylene, 
OIL.,  might  be  persuaded  to  part  with  half  its  carbon,  and 
thus  act  as  a  starting  point.  There  would,  of  course,  be 
difficulties  in  the  way,  as  the  author  had  mentioned,  but 
there  seemed  to  be  no  reason  why  C^U,  should  not  part  with 
some  of  its  carbon. 
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•  hairman  suggested  thai   - substance  might  be 

..I  hold  methylene  in  solution  much  in  tin- 
«.i\  thai  ammonium  was  retained  by  mercury  in  thi  well- 
ammonium  amalgam. 
Dr.  .1.  J.  Si  db  >i;i>i  ■.!!,  in  reply,  said  thai  Prof.  I 

i  to  ilnuk  thai  he  (.the  author)  had  succeeded  in 
decomposing  methylone  iuto  carbon  and  methane,  ill, 
But,  judging  from  the  experiments,  he  thought  that  there 
was  ring  such  a  result.   Although 

ethylene  could  be  decomposed  into  carbon  and  methan 
doubtful   if  the   temperature   at    which    the   read 
irred  »as  high  enough  to  bring  about  -  ich  a  decompo- 
lt  was  more  probable  that  the  methanewas  obtained 
by  the  decomposition  of  the  methylene  first  formed. 

THE  REMOVAL  OE  MINERAL  OIL  STAINS  FROJJ 
i  OTTON  FABRK  S 

\:\     -.    J.    ' 

Among  the  many  difficulties  which  besel  the  path  of  the 
bleacher  and  dyer  of  cotton  fabrics,  perhaps  none  are  more 
serious  ths  -milt  from  the  presence  in  the  finished 

ds  of  mineral  oil  stains.  The  lace  bleacher  finds  it 
extremely  difficult  to  get  rid  of  the  blacklead  that  is 
to  lubricate  the  lace  machine,  and  which  occasionally  funis 
\  ay  ..n  to  the  fabric.  Hut  in  this  case  he  can  see 
dearly  when  the  Mack  stain  has  been  removed  :  while  in 
the  case  of  a  mineral  oil  stain,  he  knows  that  though  it  has 
apparently  been  completely  removed,  i'  is  liable  to  reappear, 
after  goods  have  been  stocked  a  few  weeks,  in  the  form  of 
a  light  yellow  Slain. 

The  presence  of  these  unsaponifiable  oils  on  the  fabric, 
generally  from  one  or  both  of  two  causes  : — 

1,  It  often  liappecs  that  drops  of  oil  from  the  machinery 
01  shafting  above  the  fabric,  fall  upon  it  and  thus  cause  a 
stain  ;  while  possibly  a  bearing  which  has  been  allowed  to 
get  hot  and  to  "squeak,"  has  a  superabundance  of  oil 
applied  to  it,  with  the  result  that  the  heated  oil  is  thrown  on 
to  the  piece,  thus  causing  a  large  number  of  small  stains. 
These  spots  of  oil  often  contain  iron  or  brass  dust  carried 
from  the  bearing. 

ne  manufacturers  of  lace  and  hosii  rj  goods  find  it 
necessary  to  lubricate  their  yarns  before  putting  into  the 
machine,  and  for  this  purpose  a  good  saponifiable  fat  or 
oil  is  generally  used,  which  "I  ips,  rather  than 

hinders,  the  cleansing  of  the  goods  in  the  bleaching 
Hut  the  temptation  offer  d  by   cheap  oil  leads  some  to  use 
so-called  stainless  oils,    which  are    mis  neral  and 

•able  oils,  the  former  in  some  cases  largely  pre- 
ponderating. So  ]  mg  as  a  good  emulsion  is  produced  lu 
mixing  it  with  a  little  dilute  alkali  or  with  soap,  the 
nee  of  the  mineral  oil  is  not  noticed  by  the  maker  of 
the  fabric,  and  the  latter  is  thu>  rendered  liabli 
faulty  when  finished. 

It  i-  much  to  b  deplored  that  mineral  oils  should  be 
used  for  this  purpose,  but  if  the  question  of  cost  makes  it 
imperative  or  desirable,  the  proportion  of  hydrocarbon  oil 
mixed  with  the  saponifiable  oil  should  never  exceed  50  per 
cent. 

Of  the  stains  from  these  t>vo  causes,  the  most  persistent 
are  those  produci  the  heated  bearing  or  shafting,  and 

if  the  goods  containing  them  have  lain  in  Mock  for  some 
time — s3y  three  months  or  more — the  difficulty  of  removing 
them  is  much  increased.  Indeed,  it  is  often  found,  when 
-  have  been  bleached,  that  the  fibre  has  become 
disintegrated,  and  a  small  hole  in  the  fabric  is  the  result 
where  the  stain  had  previously  appeared. 

In  the  case  of  fabrics  which  require  "  gassing,"  sueh  as 
6ome  lace  fabrics,  muslins,  cambrics.  Sec,  no  doubt  the 
heat  causes  the  mineral  oil  to  penetrate  more  deeply  into 
the  fibres,  and  thus  renders  the  stains  more  difficult  of 
removal. 

Various  methods  have  been  proposed  for  the  elimination 
of  these  oil  stains  besides  those  used  by  many  bleachers 
who  beep  their  processes  secret.  The  value  of  many  of 
these  latter  may  well  be  doubted,  especially  if  that 
mentioned  by  a  bleacher  who  gave  evidence  in  a  recent 
law   case    may   be    taken    as    a    type.      Speaking   of   the 


possibility   of    removing    mineral   nil    stain:  ttou 

said  thai  tin- ild  be  done  bj  a  pro.  > 

own,  which  he  could  not  divulge,  but  thai  even  this  process 

tendered  the  fabric.     No  w I<  i    the  judge  remarked 

in  that  ease  it  was  quite  as  well  to  keep  the  proces 

Perhaps  one  of  the   mosl    usual  methods  of    dealing  with 
•Iain-  ill  detail,  as  well  OS  one  of   the  most  effect!! 

to  impregnate  them  with  olive  oil  or  olein,  allow  it  hall 
hour  to  thoroughly  permeate  the  stained  part,  then  boil  th- 
ai a  caustic  soda  lye  for  sb  oi  eight  hours. 
It  should  be  remarked  here  that  if  the  mineral  oil  USi 
mixed  with  an  equal  proportion  of  a  vegetable  oil, it  is  much 
more  easily  removed,  and  the  ordinary  proa  uing 

.rally  sufficient,  if  the  stains  are  fresh.      In  a  paper 
published  in  the  Hull,  de  la  Soc.  d'Industrielle  de  Mulhouse 
in  lss'j,  E.  Scheurer  shows  that   a   mixture   of  5  parts 
Scotch  petroleum  with  5  parts  of   eolton,  rape,  or   olive   ell 

moved   by  one   lime   boil  of   six   hours,  followed   by    a 
iil  ot  soda  ash  and  resin  tor  lu  hours,  while 
a  mixture  of  C  parts  of  Scotch   petroleum  with  I  parts 

cable    oil    was    not    removed    by    thai    treatment,   ami 
involved  danger  of  the  after-development  of  the  staim 
the   finished   fabric.     He  also   found  by  experiment  thi 

'able  oil   mixed  with   the   mineral  oil  was   more  easily 

•  able  than  a  mixture  of  fully  acid  (viz.,  olein)  and 
unsaponifiable  oil,  when  boiling  with  soda  ash  and  resin. 
Further,  a  mixed  oil  containing  ii  parts  of  Scotch  petroleum 
and  4  parts  of  vegetable  oil  was  more  readilj  removed 
when  the  soda  ash  and  resin  boil  was  preceded  by  a  lime 
boil  and  sour.  He  suggested  that  this  was  probably  owing 
to  the  lime  soap  formed  with  the  cotton  fats,  absorbing  the 
mineral  oil  from  the  interior  of  the  fibre,  in  the  same  way 
that    pipeclay    and    plaster    act    when    applied    to    remove 

-tain-  from  finished  fabrics.     In  boiling  with  can-- 
soda  he  found  the  addition  of  a   small   quantity  of  resin  to 
the  boil    (about  1  oz.  to  '_'  gal's,  ley  )    was   an    advantage  in 
removing  the  oil ;  it  formed  a  sufficient   quantity  of  -oap 
to  emulsify  the  natural  fats  of  the  cotton. 

Another  method  which  has  been  successful!]  used  fbi  I 
removal  of  these  stains  is  to   steep  them  all  night  in  a  bath 
containing — 

lib. 


Soap i  in.    \ 

Ammonia.' 

[Turpentine -J  oz.  J 


"iliug  and  bleaching  in  the  usual  way. 
Quite  recently  E.  Schweitzer  has  proposed  the  use  of 
aniline  oil  or  phenol  in  soap  solution  for  removing  mineral 
oil  stains.  In  an  article  in  the  Bulletin  de  la  So 
d'Industrielle  de  Mulhouse,  he  says  :  Since  aniline 
possesses  the  property  of  dissolving  many  bodies  which  are 
insoluble  in  ordinary  solvents,  he  conceived  the  idea  of 
trying  its  effect  for  the  removal  of  stains  (e.g.,  mineral  oil 
stains  i.  \-  a  result  of  his  experiments  he  patented  a 
proeess  in  which  the  stained  goods  are  steeped  in  a  bath  of 
5  quarts  aniline  oil,  9  lb.  soap  in  20  gallons  of  water  for 
half  to  five  hours,  and  then  boiled  and  bleached  in  the 
usual  way  :  an  alternative  method  is  to  add  the  aniline  oil 
or  phenol  to  the  lye  in  the  kier  just  before  boiling,  and  to 
proceed  as  usual.  When  phenol  is  used  half  the  quantity 
suffices.  A  patent  for  a  similar  process  was  applied  for 
about  the  same  time  by  Messrs.  Ferguson  and  McMeckin. 
Hast,  who  immerse  the  fabric  in  a  liquid  said  to  be 
capable  of  dissolving  the  mineral  oil.  The  composition  of 
the  said  liquid  is  :  — 

H." 10  to  15 galls. 

8  lb. 

Soda  ash 4  .. 

Ammonia  extract  of  soap 2  .. 

Oil 1  pint. 

The  oil  may  be  shale  oil,  paraffin  oil,  resin  oil,  aniline,  or 
phenol. 

The  fabric  is  immersed  for  5  to  12  hours,  and  it  is 
claimed  the  treatment  removes  the  oil  stains  and  improves 
the  finish  of  goods.  The  first  of  these  two  methods  was 
reported  to  be  satisfactory  by  M.  Jacquet  after  a  trial  in 
which  2,000   pieces  of  cotton  cloth  were  bleached ;  but  he 
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admitted  that  a   number  of  the   stains  still   remained  after 
the  treatment. 

Pressure  of  business  has  prevented  me  making  the  series 
of  bleaching  trials  which  this  treatment  appears  to  me  to 
demand ;  but  a  short  trial  was  made  on  some  well-twisted 
cotton  fabric  which  had  been  previously  bleached. 

The  fabric  was  impregnated  with  ordinary  American 
mineral  oil  over  one  half  its  surface  ;  then  divided  into  four 
equal  ports  (each  having  half  staiuedn  They  were  then 
left  in  a  stove  at  lln  F.  for  two  hours,  ami  treated  as 
follows  :  — 

No.  1,  boiled  1  hour  with  1  oz.  of  soap,  |  oz.  of  phenol 
in  1  pint  of  water. 

No.  -,  boiled  1  hour  with  1  oz.  of  soap,  1  oz.  of  aniline 
oil  in  1  pint  of  water. 

No.  3.  boiled  1  hour  with  1  oz.  of  soap  in  1  pint  of  water. 
[ied  in  J  oz.  of  turpentine,  \  oz.  of  ammonia, 
and  1  oz.  of  soap  in  1  pint  of  water,  and  then  boiled  for  five 
niiuir    • 

After  rinsing  and  drying,  the  stain  appeared  to  be 
removed  in  every  case ;  but  on  re-examining  them  two  days 
after,  Nos.  1  and  2  showed  the  stain  distinctly,  while 
Tsos.  3  and  4  had  a  very  faint  appearance  of  slain. 

The  idea  implied,  in  M.  Schweitzer's  article,  that  the 
aniline  or  phenol  acts  as  a  solvent  for  the  mineral  oil,  is,  I 
believe,  a  mistaken  one.  Probably  their  penetrating  power 
may  enable  them  to  permeate  the  cotton  wax  and  substance 
of  the  fihre.  and  to  bring  through  the  cell  walls  the  mineral 
oil  which  has  found  its  way  to  the  centre  of  the  fibre, 
which  the  alkalis  alone  cannot  touch.  In  other  words, 
thev  may  assist  the  emulsive  action  of  the  soao  and 
alkali. 

It  is  found  in  practice  that  if,  before  boiling,  the  fabric  is 
well  scoured  in  a  dolly  or  in  washing  stocks  with  a  scap 
solution  and  the  addition  of  a  little  carbonated  alkali,  the 
mineral  oil  stains  are  more  thoroughly  and  easily  removed, 
than  when  boiled  in  the  kier  at  once.  By  this  procedure 
also,  any  iron  or  brass  dust  off  bearings  or  shafting  is  removed 
before  being  fixed  by  the  acid,  &c.  used  in  bleaching. 

Much  of  the  unsatisfactory  work  arising  from  these  stains 
might  doubtless  be  avoided  if  in  the  bleaching  process 
■lent  time  were  given  in  the  first  boil  for  the  natural  oil 
aud  cotton  wax  of  the  fibre  to  be  completely  saponified  and 
removed.  Scheurer  has  shown  that  with  the  best  materials 
€i  ir  the  ley  boil,  goods  must  be  boiled  for  six  hours  before 
the  cotton  oil  can  be  saponified  aud  the  way  cleared  for 
•the  emulsion  of  any  remaining  waxy  and  unsaponifiable 
matter ;  but  in  the  lace  trade,  at  least,  customers  often  in-i-t 
upon  the  bleacher  returning  goods  in  that  time  (viz.,  six 
hours),  bleached  and  dried.  The  short  boiling  thus 
•enforced  only  removes  the  oil  on  the  surface,  and  the 
major  part  of  the  mineral  oil  is  imprisoned  by  the  cotton 
-wax,  &c.  remaining,  and  forms  an  objectionable  stain  on 
the  finished  fabric ;  or,  if  at  first  apparently  cleared,  it 
-ubsequently  oozes  to  the  surface  of  the  fibre  and  develops 
•into  a  pale  yellow  stain. 

The  ley  boil  should  be  done  under  pressure  with  caustic 
•soda,  a  little  resin,  and  a  small  quantity  of  a  good  tallow 
soap.  The  speed  at  which  the  liquor  circulates  in  the  kier 
influences  the  emulsive  power  of  the  detergent  liquor,  a 
quick  circulation  being  advantageous.  A  good  tallow  soap 
( being  cheaper  than  olive-oil  soap)  should  be  used  in  pre- 
ference to  the  mottled  soaps  made  from  bone  grease,  &c, 
which  latter  are  so  largely  used  by  bleachers  in  consequence 
of  their  low  price.  It  will  be  found  that  a  sound  tallow 
■soap  is  much  more  effective  where  obstinate  stain?  have  to 
be  dealt  with. 

The  dolly,  a  machine  used  by  lace  and  hosiery  bleachers, 
J-  almost  a  necessity  for  removing  the  worst  of  these  stains. 
Its  action  is  to  beat  the  goods  while  immersed  in  the  deter- 
gent liquor.  Those  stains  which  survive  this  treatment  can 
1>e  taken  singly  and  hammered  on  a  bench  with  a  small 
wooden  mallet,  dipping  them  occasionally  into  a  strong  soap 
solution. 

In  the  case  of  removing  stains  from  dyed  and  finished 
fabric*,  which  cannot  be  wet  out  again  without  spoiling 
benzene,  which  acts  as  a  solvent  for  mineral  oils,  can  be 
used-     The  stain  is  impregnated  with  the  solvent  and  then 


pressed  between  blotting  paper  or  other  absorbent  material, 
thus  removing  the  benzene  with  the  oil  in  solution. 

This  solvent  is  not  used  on  the  large  scale  by  the  bleacher, 
as,  apart  from  other  objections  to  its  general  use,  the  expense 
is  prohibitive. 

Discxssiox. 

Mr.  II.  Forth  admired  the  author's  pluck  in  tackling 
this  subject.  Talking  of  mineral  oil  stains  on  fabrics  always 
frightened  bleachers  and  dyers.  Notwithstanding  most 
careful  treatment,  these  staius  appeared  months  after  the 
goods  had  gone  away.  Many  attempts  had  been  made  to 
remove  these  stains,  but  usually  without  success.  He 
agreed  with  the  author  that  it  was  oil  from  the  bearings 
or  other  parts  of  the  machinery  which  caused  the  mischief. 
Fine  white  cashmere  shirts  with  silk  in  them  often  showed 
stains  after  a  very  long  time.  Oil  staius  also  appeared  on 
the  papers  in  which  the  eoods  were  wrapped.  The  paper 
absorbed  the  oil,  and  the  customer  of  course  condemned 
the  articles. 

Mr.  S.  F.  Brru'oiifi  had  recently  had  some  difficulty  with 
regard  to  slight  stains,  which  he  attributed  to  mineral  oil. 
He  would  be  glad  to  hear  of  a  test  to  ascertain  whether  they 
were  mineral  oil  stains  or  not. 

Mr.  .1.  T.  Wood  asked  whether  benzoline  could  not  be 
used.  It  was  used  now  on  a  very  large  scale  for  extracting 
grease  from  leather.  A  machine  which  recovered  the 
benzoline  would  involve  little  or  no  expense  except  for 
plant. 

Dr.  SiTDBOROUGit  thought  that  by  no  single  process  could 
these  stains  be  removed.  They  were  due  to  various  sub- 
stances. Mineral  oils  could  probablybe  removed  by  extraction 
by  benzine  or  benzoline.  Those  mineral  oils  which  were  used 
for  lubricating  were  allied  to  benzoline.  The  stains  due 
to  small  particles  of  brass  or  iron  from  the  bearings  could 
not  of  course  be  removed  in  the  same  way  as  mineral  oils. 
Possibly  they  might  be  removed  by  some  of  the  methods 
mentioned.  At  any  rate,  the  stains  due  to  metals  ought  to 
be  removed  before  the  fabric  was  bleached,  as  otherwise 
the  material  would  be  liable  to  rot  in  the  process  of  bleach- 
ing. The  stains  due  to  mineral  oils  could  be  removed  before 
or  after — it  was  immaterial.  From  a  common-sense  point  of 
view  was  not  prevention  better  than  cure  ?  Were  there 
no  means  at  haud  by  which  they  could  prevent  the  staining 
of  the  fabric  ?  Could  they  not  design  a  guard  to  screen 
some  of  the  bearings  from  the  fabric  ? 

Dr.  Clowes  said  that  in  the  course  of  a  long  experience 
at  the  University  College  at  Nottingham,  the  question  of 
these  stains  had  arisen  on  more  than  one  occasion,  and 
both  the  causes  referred  to  by  the  author  were  present  in 
the  fabrics  which  were  submitted  to  himself.  There  were 
brown  stains  in  the  fiuished  fabric  due  to  iron  and  due  to 
mineral  oil.  In  one  instance  they  proved  that  the  stain  was 
due  to  iron  by  burning  the  raw  fabric  and  estimating  the 
quantity  of  iron  in  the  ash,  and  then  treating  the  finished 
fabric  in  the  same  way.  The  ash  of  the  finished  fabric 
contained  a  large  quantity  of  iron,  obviously  picked  up  it, 
the  course  of  making  and  finishing.  There  was  no  process 
in  the  finishing  which  would  remove  the  iron.  The 
bleaching  would  tend  to  fix  the  iron  rather  than  to  remove 
it,  and  unless  the  iron  were  removed  specially  as  suggested 
there  seemed  no  chance  of  getting  rid  of  it.  In  one  ease  the 
source  of  certain  stains  alleged  to  be  caused  by  mineral  oil  was 
ascertained,  not  by  examining  the  stains  themselves,  but  by 
examining  the  oil  which  had  been  used  for  preparing  the 
yarn.  Yarn  was  commonly  greased  with  lard  before  it  was 
passed  through  the  rollers,  which  had  iron  surfaces.  In 
the  case  of  irou  stains,  the  oil  which  had  been  used  for 
preparing  the  yarn  was  found  to  be  acid,  and  the  iron  was 
introduced  by  the  action  of  the  [acid  on  the  iron  surface  of 
these  rollers.  In  another  case  mineral  oil  was  undoubtedly 
present  in  the  oil  used  for  this  purpose.  He  supposed  that 
that  was  an  acknowledged  operation.  It  was  known  to  be 
mixed  with  vegetable  oils.  They  proved  this  by  simple 
experiment.  The  fact  of  the  presence  of  mineral  oils 
explained  why  there  was  such  difficulty  in  removing  the 
stains.  They  would  expect  to  remove  them  by  washing 
with  soap,  but  this  was  found  to  be  impossible  after  the 
goods  had  been  kept.    They  could  remove  the  appearance 
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of  the  stains,  but  the  goods  were  ultimately  nan)  back  ■ 

the  staim  having   reappeared,  stains  of  - 

standing    coul.i    no)    be    removed   by    simple   mechanical 

tment, or  short  treatment  with soWeDts.   No  doubt  il 

p — ible  to  gel  a  thin  film  of  the  oil  off,  l.ui  not  the  balk 

of  the  "il  which  bad  penetrated  into  the  fabric     The  goods 

1 by,  and  the  oil  from  beneath  gradually  worked  its  way 

in  the  surface  again.     Probably  the  fabric   would  require 

prolonged  treatment  to  get  ri.i  of  nil  the  oil. 

The  <  muimiw  agreed  with  I'r.  Sndborough,  that 
"prevention  was  better  than  cure"]  but  in  order  to  say 
whether  prevention  was  possible,  one  should  know  the 
character  of  the  machinery.  Perhaps  Mr.  Paton,  as  an 
engineer,  would  enlighten  them, 

Mr.  Paton  — ;«.i<  1  hot  bearings  onght  not  to  exist.  There 
was  always  a  reason  for  bearings  getting  hot,  and  it  was 
preventable.  While  he  bad  no  special  knowledge  of  these 
machines,  yel  on  general  principles  he  might  say  that  the 
riving  of  oil  could  he  prevented.  Bearings  were  now  made 
which  required  oil  once  in  six  months,  and  during  the 
whole  of  that  time  there  was  not  the  slightest  appears 
of  oil.  The  more  troublesome  of  the  two  classes  ol  stains 
appear  to  be  from  the  hearing-,  and  these  were  usually 
preventable.  Now  the  subject  has  been  brought  forward, 
engineering  members  of  the  Society  might  be  called 
in  to  confer  with  the  chemists  in  onler  that  the  difficulty 
might  be  remedied. 

Mr.  B.  M.  Caves  said  if,  as  seemed  to  he  the  case,  the 

1  almost  necessarily  involved  -tains,  was  it 

not  courting  failure  to  put  mineral  oil  in  that   used   for 

Should     not  oil    be    used, 

entirely  to  the  exclusion  of  mineral  oil  ? 

Mr.  PBKTECOST,  in  reply  to  Mr.  Forth,  said  that  he  had 
merely  dealt  with  the  difficulty  as  regarded  eottou  fabrics  ; 
and  the  treatment  recommended  for  cotton  would,  of  C0U1  se, 
be  too  severe  for  silk  and  wool.  With  regard  to  Mr.  We  - 
remark  as  to  whether  beuzoline  could  not  be  used  on  a  large 
scale  where  the  benzoline  was  recovered,  there  seemed  to  be 
no  likelihood  of  bleachers  complicating  their  plant  any 
further.  It  would  be  too  expensive,  taking  into  account  the 
price  paid  for  bleaching.  There  was  also  the  danger  of  fire, 
but  this  could  be  overcome.  It  would  also  be  necessary 
to  -tore  the  goods  before  treating  them,  if  the  process  was 
to  be  effective.  lie  questioned  whether  many  cf  I 
mineral  oil  staius  could  be  completely  removed  by  an  ordi- 
nary treatment  with  benzine  without  the  preliminary  re- 
moval of  moisture.  He  confessed  he  could  not  satisfacto 
explain  why  old  oil  stains  were  found  to  be  tender.  He 
had  found  some  that  were  somewhat  tender  before  the 
goods  passed  through  the  bleaching  process.  The  metal 
dust  mixed  with  oil  from  bearings  might  account  for  it. 
Dr.  Sudborough  asked  whether  these  -tains  eould  not  be 
prevented.  They  eould,  and  easily.  The  best  method  of 
prevention  was  simply  to  us,-  oils  which  were  saponifiable. 
This  eould  be  done  at  an  infinitesimally  small  extra  cost; 
but  the  desire  to  get  a  cheap  oil  led  people  to  adulterate 
with  mineral  oil,  and  the  buyer  did  not  know  that  the  oils 
so  adulterated  caused  such  mischief.  The  bleacher  did  not 
generally  find  much  difficulty  in  distinguishing  between  an 
iron  stain  and  a  mineral  oil  stain.  The  former  was  removed 
by  treatment  with  strong  [101,  and  subsequent  thorough 
rinsing  in  water  and  weak  alkali  to  remove  all  trace  of  acid. 
The  iron  stain  never  reappeared  after  this  treatment.  Dr. 
ad  alluded  to  the  oil  which  he  examined.  He 
probably  referred  to  the  same  oil  which  was  sent  to  him 
(the  author)  on  a  piece  of  lace  two  or  three  weeks  afterwards. 
The  piece,  with  one  end  stained  in  the  oil,  after  passing 
through  the  usual  bleaching  process,  showed  a  large  yellow"- 
-  -tain  distinctly  visible.  He  at  once  set  it  down  to 
mineral  oil,  and  returned  the  piece  to  the  dollies,  and  gave 
it  a  10  hours'  boil.  The  stain  was  completely  removed. 
On  making  enquiry  0  or  10  months  after  this  lie  found  that 
there  had  been  no  reappearance  of  the  mineral  oii  stain. 

Dr.  Clowes  explained  that  the  goods  to  which  he  had 
referred  might  have  stood  with  the  oil  in  contact,  so  that 
the  oil  would  be  much  more  likely  to  penetrate.  Possibly 
in  the  case  mentioned  by  Mr.  Pentecost  the  penetration 
was  i  ot  allowed. 


1111    0L1COREFKACTOMETER. 

Ml    -.    I.    B1  KFOBD. 

Mr.  lti  aFORD  described   the  oleorefraotometcr  of  Messrs. 

Aniagal  ami  Jean,  which    he    had  found  eflp 

in  analysing  a   lug.-    batch   of  samples    of  butters, 

example— And  by  its  ana    he   was  able    to  select   tho<e 

"deserving  of  -pcrial    attention."      lie  would  not  condemn 
a  -ample  on  the  strength  of  th,-,-   indications,  but   . 
mean-  of  sorting  the  good    from  the    bad  he  consi  lercd  the 

instrument  invaluable.    The  instrument  was  describe 
an   article   b\     Dr.    Muter   in    the    Analyst,    Mas     ; 
pp.  s7 — 89.    M.  Jean  bail  discovered  a  typical  oil  that  g 
no   refraction,  and   with    which  the  outer   receptacle   was 
alwa_\s    tilled.       Mr.    Burford     had     found     that     lard    oil 

answered  the  same  purj 

l.iu:  vtusi. 
This  Journal.  ls-..7,  810,  col.  1.  The  sketch  which  should 
represent  a  suspended  "  vacuum-jacketed  tube  "  has  been, 
accidentally  placed  in  a  wrong  position.  It  should  have 
been  turned  90°  to  the  right,  so  as  to  bring  the  twisted 
wire  by  which  the  tube  is  suspended  into  a  vert 
position, 

iirman  :  Thos.  I 
Viee-Chairman  :  Christopher  Raw-son. 
ttet : 


H.  E.  Aykroyd. 
J.  Cohen. 
J.  R.  It- 
's. Farrant. 
T.  Glendinning. 
A.  Hess. 


it".  /..  ■, ;,. 
.1.  a.r  ■ 

P.  W.  Richardson, 

A.  Smithells. 
Geo.  Ward. 
T.  in, 


Son.  I.     H  s.   /-.  tary  and  Treat 

H.  K.  Pi-ecV.  /■.  Yorkshire  ColleKe,  Leeds. 


The  names  in  italics  are  those  of  Members  of  Committee  who 
retire  at  the  end  of  the  current  session. 

The  following  have  been  elected  to  fill  the  vacancies,  and  wili 
take  office  in  July  next  -.—Committee:  F.  \V.  liianson.-I.  J.Hue 
W  .  Mil'.  Mackey,  and  H.  R.  Procter. 


3ESSI0] 


Meeting  held  on   Monday,  March  29th, 


mi:,  t.  vairi.ey  ix  the  chair. 


A  METHOD  <>F  ESTIMATING  THE  WEIGHT  OF 
Si  i'. Il>  MATTER  IX  THE  AIB. 

BY    J.    E.    COHEN,    PH.D. 

In  connection  with  a  series  of  experiments,  which  werc- 
undertaken  with  the  view  to  estimating  the  impurities  in 
the  atmosphere  of  Leeds,  I  attempted  to  determine  the 
weight  of  suspended  matter  in  the  air.  I  roughly  appraised 
the  quantity  at  not  much  above  1  mgrm.  in  100  cb.  ft.. 
which  would  necessitate  therefore  a  large  volume  of  ai: 
extreme  accuracy  in  weighing.  The  first  method,  subse- 
quently relinquished,  consisted  in  aspirating  the  air  by 
mean-  of  a  -mall  electric  Blackman  fan  and  interne]  I 
the  dust  by  a  glass  plate  smeared  with  glycerin,  which 
was  then  washed,  the  washings  filtered  and  the  solid  matter 
weighed.  The  volume  of  air  aspirated  was  measured  by 
an  anemometer.  I  mention  the  method  in  case  anyone 
may  feel  disposed  to  improve  npon  il,  but  under  the  con- 
ditions I  employed  I  found  it  unsatisfactory.  The  second, 
plan  was  to  filter  a  smaller  and  more  carefully  measured 
volume  of  air  and  to  weigh  the  solid  matter  as  before. 
I   had  the  use  of  a  very  delicate  balance  for  the   purpose  - 


ill 
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1  employed,  to  begin  with,  an  open  zig-zag  tnbe  coated  inside 
with  a  thin  layer  of  vaseline,  which  permitted  a  rapid 
How  of  air.  In  order  to  determine  it'  vaseline  lost  weight  in 
the  coarse  of  aspirating  large  volumes  of  air  over  its  surface 
gained  by  absorption  of  moisture,  the  tnbe  was  heated  to 

.  and  air,  filtered  through  cotton  wool,  aspirated 
rapidly  by  means  of  a   vacuum   pump  for  four  hours.     In 

her  experiment  the  same  process  was  conducted  for 
five  hours  at  the  ordinary  temperature  and  in  a  third 
experiment  at  a  slower  rate  ^'21  eb.  ft.)  tor  six  hours. 
The  loss  in  the  first  ease  was  1  mgrm.  and  in  the  last  two, 
■u-2  mgrm.  There  was  therefore  a  slight  loss  at  the 
ordinary  temperature. 

Four  experiments  were  then  made  on  unfiltered  air  with 
the  following  result : — 


Number  of 

Experiment. 


Time. 


Number  of 
Cubic  Feet 
Aspirated. 


Gain  in 
Weight. 


Hours. 

^Urms. 

1 

6 

27 

0 

■> 

6 

27 

0-3 

a 

it 

36 

0-3 

4 

6 

S3 

0-3 

Adding  on  the  0-2  mgrm.,  which  the  vaseline  loses  in  the 
same  time,  the  average  gain  in  weight  would  correspond  to 
1-36  mgrm.  in  101)  cb.  ft.  of  air. 

On  examining  the  zig-zag  tube  with  a  iens,  the  quantity 
of  dust  in  the  bends  gradually  decreased,  until  the  last  lends 
appeared  entirely  flee  from  specks,  from  which  it  might  be 
concluded  that  the  dust  was  completely  removed  in  its 
passage  through  the  tube.  The  method  finally  adopted  as 
giving  the  most  accurate  results  was  the  following  :  — 

A  cotton-wool  plug  was  used  as  the  filtering  medium. 
In  order  to  ascertain  if  the  size  of  the  plug  to  be  employed 
was  effective  as  a  filter,  it  was  fixed  iuto  a  wide  opening  of 
a  similar  zig-zag  vaseline  tube  to  that  previously  used,  and 
air  aspirated  through  it  for  several  hours.  No  specks 
appeared  on  the  vaseline  in  any  part  of  the  tube.  This 
plug  was  fixed  into  an  open  wide  glass  tube  with  a  con- 
1  tail  piece  for  filtering,  and  transferred  to  a  stoppered 
bottle  for  weighing.  Some  difficulty  was  experienced  at 
first  in  obtaining  the  plugs  of  a  constant  weight.  Cotton- 
wool is  exceedingly  hygroscopic,  and  after  being  dried  at 
100°  will  rapidly  absorb  moisture  from  the  air  as  the  tem- 
perature drops.  1  found  on  one  or  two  occasions  when 
the  plugs  were  accidentally  left  in  the  steam  oven  a  short 
time  after  steam  was  turned  off;  the  temperature  having 
dropped  a  few  degrees,  that  they  invariably  weighed  more, 
even  though  left  in  a  desiccator  over  sulphuric  acid  during 
the  night. 

When  the  plugs  were  heated  in  the  steam  oven  for  the 
same  number  of  hours,  placed  straightway  in  the  desiccator 
over  sulphuric  acid,  and  weighed  against  a  similar  plug, 
heated  and  dried  under  precisely  similar  conditions,  the 
plui:-  attained  a  constant  weight.  17  weighings  of  the 
cheek  bottle  with  its  plug  were  made  between  March  8 
and  June  4,  1894,  and  the  maximum  variation  was 
0'4  mgrm.,  the  variation  from  the  mean  being  (J- 2  mgrm. 
I  he  difference  between  the  check  and  experimental  plug, 
which  was  adjusted  by  a  few  small  weights,  is  obviously 
less.  As  a  matter  of  experience  whenever  tested,  the 
weights  were  practically  identical.  The  form  of  apparatus 
-  shown  in  the  diagram. 


A  is  a  leaden  tube  fixed  through  the  window.  Through 
a  cork  diaphragm  within  this  is  fixed  an  open  glass  tube 
li.  The  wide  portion  contains  tin-  weighed  eotton-wool 
plug.  The  glass  tube  B  is  connected  with  an  empty  bot- 
tle ( '.  and  a  Desagu  water-jet  aspirator,  which  is  fixed 
iuto  a  large  wash-tower  E,  so  that  air  can  be  aspirated 
through  li  and  C,  and  delivered  to  the  experimental  si< 
meter  F  for  measurement. 

The  experiments  were  carried  on  in  the  Philosophical 
Hall,  near  the  centre  of  the  town,  and  air  was  aspirated 
through  tin  aperture  in  a  window,  about  15  ft.  above  the 
ground. 

The  air  was  aspirated  for  about  six  hours  daily. 
During  May  and  June  at  the  rate  of  25—35  cb.  ft.  a 
day.  Sometimes  the  plug  was  weighed  after  one  day, 
sometimes  the  experiment  was  continued  two,  three,  or 
four  days.  Two  sets  of  experiments  were  conducted 
alternately,  giving  the  following  results  :  — 


Number  of 

Experiment. 


Cubic  Feet 
Aspirated. 


Gain  in 
Weight. 


Weight  per 

100  Cut' 


480-94 

68f7S 


Mgrxns. 

J--2 

s-i 


1-19 


from  which  we  may  conclude  that  the  weight  of  solid  mat- 
ter in  Leeds  air  is  nearly  1*2  mgrrns.  per  100  eb.  ft.  As 
this  solid  matter  is  perfectly  black,  we  may  assume  that  it 
consists  for  the  most  part  of  soot.  Though  so  small  in 
weight  it  represents  for  the  whole  bulk  of  Leeds  air  a 
quantity  approaching  8  cwt.  of  solid  suspended  impurities 
in  the  atmosphere  at  every  moment  of  the  day. 

Discussion. 

The  Chairman  drew  attention  to  the  necessity  for 
standardising  anemometers,  and  especially  in  allowing  for 
the  nature  of  the  opening,  as  similar  experiments  made  with 
differently  shaped  apertures  gave  different  results. 

Mr.  F.  H.  Uichakdsos  enquired  whether  any  experiments 
had  been  made  with  pyroxylin  as  the  absorbent  for  the 
dust,  as  he  had  used  it  ior  the  estimation  of  micro-organi-m^ 
with  much  success.  He  was  of  opinion  that  Dr.  Carnellv's 
flasks  might  be  used  for  these  determinations,  water  or 
glycerine  being  employed  as  the  absorbent  media.  This 
would  be  very  useful  in  microscopic  work  at  any  rate. 

Mr.  H.  D.  Macket  understood  that  Dr.  Cohen's 
determinations  only  referred  to  the  dry  dust  in  the  atni  s- 
phere.  He  would  like  to  know  whether  the  moisture  had 
been  estimated  also,  since  micro-organisms  and  other  organic 
constituents  all  contain  more  or  less  water. 

Dr.  Cohen,  in  reply  to  Mr.  Kichardson,  remarked  that  he 
had  not  been  attempting  the  estimation  of  micro-organisms 
in  these  experiments — hence  the  small  quantity  of  air  that 
he  had  aspirated.  As  regards  the  weight  of  micro-organic 
impurities  he  considered  it  almost  negligible,  for  considering 
the  number  of  these  particles  in  the  air  it  was  extraordinary- 
how  little  increase  of  weight  there  was. 

SOME  METHODS  OF  ANALYSIS  OF  CHKOME 
SALTS. 

BY    lliOF.    H.    K.    FKOCTEK,    F.I.C. 

The  methods  which  I  am  about  to  describe  lay  no  claim 
to  originality  in  principle,  but  are  simply  the  result  of  a 
search  for  convenient  means  of  determining  the  principal 
constituents  of  the  various  chrome  liquors  now  largely  used 
in  leather  manufacture,  and  were  originally  intended  for 
publication  in  a  little  bcok  which  I  have  in  the  press  on  the 
methods  of  analysis  in  use  in  the  leather  industries.  Some 
of  my  friends,  however,  expressed  the  opinion  that  the 
information  may  also  be  useful  to  chemists  engaged  in 
dyeing  and  other  kindred  manufactures,  who  are  not  likely 
to  see  the  book  to  which  I  have  referred,  an  I  I  have 
therefore  ventured  to  bring  it  before  the  Society. 

The  determinations  generally  required  for  these  purposes 
consist  in  that  of  chromic  acid  in  its  free  state  and  in  acid 
and  normal  salts,  of  the  normal  and  ba-ic  salts  of  chromium 
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lomblned  with  other  arid-,  nod  of  chrome  oxide  as  obtained 
in  tlir  ash  of  fabrics  -  i  after  ignition,  by  which  il 

i-  rendered  extremely  insoluble.     I"  this  last  cano  the  ino-t 
practicable  waj  of  getting  the  chromium  into  solution  is  to 

rert  it  into  cbromie  acid   by  fusion  with  a   mixture  oi 

i  parts  of  sodium   carbonate  and   l    pari   of  Bodium 

peroxide,  for  10  or  IS  minutes.     [(  the  ash  is  finely  pulver- 

ised   before  fusion,  this  shonld   be  sufficient,  bul    if  anj 

i  residue   is   left  on  solution  in   water,  the   operation 

must  be  repeated.     A  nickel  crucible  may  be   usod,  but  fur 

isional  work  the  damage  to  n  platinum  crucible  is  not 
very  serious.  The  alkaline  melt  must  be  boiled  with  water 
for  at  l»;i-t  half  an  hour  before  acidification  to  destroy 
I  of  peroxide,  as  hydrogen  peroxide  reduces  chromic 
acid,  while  oxidising  it  in  part  to  perchromic  acid.  i'V 
tin-  Journal,  1895,  1017s  1896,  155.)  The  chromic  acid 
may  then  be  estimated  in  the  solution  by  titration  with 
iodine  and  potassium  iodide  and  thiosulphate  as  about  to 
be  described.  For  mere  detection  of  ehromium  to  an  ash, 
fusion  in  a  borax  bead  is  a  delicate  test,  a  very  intense 
oolour  being  produced  even  in  the  oxidising  flame, 
while  the  green  produced  by  ferrous  iron  is  pale,  and  passes 
into  a  yellow-brown  in  the  oxidising  flame,  becoming  much 
paler  ns  it  cools. 

The  atomic  weight  of  chromium  is  given  by  Ostwald  at 
52-  15,  oxygen  being  reckoned  as  16,  and  it  i-  therefore  more  | 
accurate  to  take  the  round  number  52  than  the  frequently 
adopted  52 -5.  and  certainly  sufficiently  so  for  technical 
purpose-;  while  it  has  the  convenience  that  Cr03  is  then 
\  100,  which  considerably  facilitates  calculation. 
i  hi  this  reckoning  the  molecular  weight  <■(  potassium 
bichromate  is  294.  It  must  be  remembered  thai  chromic 
may  he  looked  at  from  tin-  double  point  of  view  oi  a 
dibasic  acid,  of  which  j  grm.-molecule  will  he  required 
for  1  litre  of  normal  solution;  and  of  an  oxidising  agent, 
of  which  1^  atom-  of  oxygen  are  active,  and  which  will 
therefore    liberate  :;  atoms    of    iodine.   Sec,   and   of    which 

rm. -molecule    only  is  required    for  a   normal    solution. 

Similarly,  considering  bichromate,  we  sec  that   the  molecule 

tins  two  chromic  acid  groups  both  "half  hound,"  and 

therefore  only  saturates  as  much  alkali  as  the  one  molecule 

c  chromic  acid,  while  as  an  oxidising  agent  il  contains 

1  oxygen,  and  liberates  6  atoms 

of  iodine,  and  that  therefore  only   ^  grm. -molecule  or  49 

grai.  is  required   for  a  normal   solution.     1  must   apologise 

for    mentioning   such    elementary    facts,  but    shall    have   to 

make    use  of   them  later,  and    have  found    that    the    two 

different  normal    Strengths  are  sometimes    confusing  at  first 

,-ight.     I?oth   acidimetric  and   oxidising   methods   may  be 

used  advantageously  for  analytical  purposes. 

Chromic  acid  may  be  estimated  gravimctrically  by  pre- 

cipitation  as  lead  or  barium  eliminate,  but  still   more  easilj 
satisfactorily  by  reduction  (by  alcohol  oi   sulphurous 
acid)  to  chromic  oxide  (Cr:0,)  and  subsequent  precipitation 
by  ammonia. 

Of  the   volumetric  methods,  the   oni  |    recom- 

mended depends  on  the  oxidation  of  a  ferrous  salt  by  the 
chromic  acid,  as  in  Penny's  method  of  estimating  iron.     A 
i  nient  method,  where  o  il  determinations  are 

required,  is  to  weigh  about  1  gun.  of  pure  ammonio-ferrous 
sulphate  from  a  weighing  bottle  into  a  flask  or  beaker,  adding 
a  little  water,  and,  say,  10  c.c.  of  dilute  sulphuric  acid, 
and  titrate  it  with  the  chromic  solution  of  which  the  strength 
is  to  be  determined  until  a  drop  withdrawn  by  a  glass  rod 
-  no  greenish  tinge  with  a  freshly  prepared  solution  of 
potassium  ferricyanide  on  a. white  plate.  Three  molecules 
or  1,176  of  the  ferrous  salt  corresp  ind  to  1  molecule  or  100 
of  t'rl  )„  from  which  the  strength  of  the  solution  i-  easily 
calculated.  The  principal  objection  to  this  method  is  the 
character  of  the  end-reaction,  which  is  always  more  trouble- 
some than  one  dependent  on  a  change  of  colour  in  the  body 
of  the  solution,  and  the  necessity  of  weighing  out  the  ferrous 
salt  every  time  on  account  of  the  liability  of  ferrous  solutions 
to  oxidation  by  the  air. 

Where  many  analyses  ha\e  to  be  made.  1  lave  found  the 
iodometric  method  of  Zulkowsky  much  more  convenient  and  i 
very   accurate   and   rapid:  and   especially   si    with    very 
dilute   solutions   such  as  ate  used  in  tanning  and  dyeing. 
Some  of  the  text-books  talk  about  distillation  of  the  liberated 


iodine,   and  others   convey    lie-  impression   that   digestion 
under  pressure  in  a  closed  flask  is   necessar]  foi    the  com 

ph-te  liberation  of  iodine  from   potassium  iodelc-  by  chromi  i 
acid,  but   in   my  experience  tie    reaction  i- almost   in-tan 

at    ordinary    temperatures,  ami    at    least    is  quite 

complete  in  the  eol.i  m  a  few  minutes  in  a  stoppered  bottle. 

The  method  is  conveniently   carried  out  a-  follows: — A 

il  quantity  of  the  chroma). ■  or  chromic  acid  solu 
lion,  which  should  not  contain  more  than  about  0'01  grin, 
of  potassium    bichromate   or    it-    equivalent,  i'i  placed  in  a 

.1  bottle  of  200  or  300  c.c.  capacity, and  lu  c.c.  of  a 

10  per  Cent.  BOlution  of  potassium  iodide  and  5  C.C.  of  con- 
centrated (or  a  corresponding  quantity  of  dilute)  hydro- 
chloric acid  is  added.  The  buttle  i-  closed  and  well 
shaken,  and  allowed  to  Btond  at  least  a  lew  minutes,  when 
it  is  titrated  with  a  \  lo  solution  of  pure  sodium  thio- 
-ulphale  (24 •  8  grms.  per  litre)  until  the  brown  coloration 
of  th.  liberated  iodine  has  nearly  disappeared,  when  about 
1  c.c.  of  I  p.  rent,  starch  solution  is  added  and  the  addition 
of  the  thiosulphate  continued  till  the  violet  of  the  -tarh 
iodide  has  given  place  to  the  pale  greenish  blue  of  the 
chromic  chloride.  With  wry  slight  practice  this  point  is 
ly  easy  to  hit.  As  the  violet  tinge  sometimes 
reappears  by  some  secondary  oxidation,  its  first  disappear- 
ance shonld  be  noted  a-  the  end-point.  A-  ha-  already 
n.  .1,  each  molecule  of  chromic  acid  liberates  three 
of  iodine,  and  consequently  each  c.c.  of  N/10  thiosnlphatc 
is  equivalent  to  0 * 0049  grm.  of  bichromate,  or  0*0033  of 
chromic  anhydride.  If  pure  thiosulphate  solution  is  not  at 
hand,  an  approximately  normal  solution  is  made-  by  dis- 
solving 25  grins,  of  ordinary  "  hyposulphite  of  soda  "  in  a 
litre  o I  water,  and  titrating  20  c.c.  of  X  [0  bichromate  solu- 
ti  in,  a-  above  described  with  iodide  of  potassium.  If  the 
same  quantity  of  the  two  chrome  solutions  be  used,  their 
strengths  will  he  directly  proportionate  to  the  thiosulphate 
used  in  each  ease.  A  similar  method  may  lie  used  to  esti 
mate  the  thiosulphate  in  "hypo  liquors"  by  adding  the 
liquor  to  be  tested  from  the  burette  to  the  iodine  solution 
obtained  by  treating  10  c.c.  of  10  per  cent,  potassium 
iodide  solution,  acidified  with  hydrochloric  acid,  with  20  c.c. 
of  \  in  bichromate,  which  will  correspond  to  ii-49Ggrni.  of 
pure  thiosulphate.  No  accurate  results  can  be  obtained  by- 
titrating  thiosulphate  direct  with  bichromate,  as  the  oxida- 
tion is  complex,  and  proceeds  further  than  that  with  iodine. 
rhe  iodide  used  must  be  free  from  iodato,  and  the  hydro- 
chloric acid  free  from  chlorine,  both  of  which  may  be  tested 
by  a  blank  experiment,  when,  if  cither  are  present,  iodine 
will  he  liberated,  colouring  the  solution  brown,  and  giving 
the  usual  reaction  with  starch.  If  pure  chemicals  cannot 
be  obtained,  the  amouut  of  iodine  so  liberated  must  be 
determined  and  allowed  for. 

It  is  frequently  desirable  not  only  to  determine  the  total 
quantity  of  chromic  acid  present,  but  the  relative  amounts 
as  free  acid  and  bichromate,  or  as  bichromate  and  neutral 
ehromate.  It  is  obvious  that  all  three  of  these  cannot 
exist  in  the  same  solution,  hut  it  must  not  be  forgotten 
that  free  chromic  acid  may  co-exist  with  other  free  ai  ids, 
and  that  by  any  alkalimetrical  process  they  will  be  esti- 
mate 1  together.  Neutral  ehromate  reacts  neutral  with 
phenolphthalein,  while  bichromate  and  free  chromic  acid 
are  acid  to  it.  If,  therefore,  bichromate  and  neutral 
ehromate  are  present,  the  former  can  be  estimated  by  ad. lint; 
standard  sodium  or  potassium  hvdrate  solution  in  presence 
..!  phenolphthalein  till  the  latter  is  reddened.  Every  e.e. 
ol  N  'ji  alkali  will  in  thi>  ease  correspond  to  0-0147  grm. 
of  potassium  bichromate,  il-Ol  of  half-bound  chromic  acid 
(present  as  bichromate),  or  O-005  grm.  of  free  chromic 
anhydride,  the  question  being  one  of  acidity  simply,  and 
not  of  oxidising  power:  and  hence  free  chromic  acid  will 
consume  double  as  much  soda  as  when  "  half-bound,"  in 
bichromate. 

If  a  solution  contain-  ol  grm.  of  OO,  in  whatever 
form,  it  will  require  SO  c.c.  of  N  10  thiosulphate  to  reduce 
the  iodine  it  evolves  from  potassium  iodide.  If  the 
chromic  acid  is  free,  it  will  also  require  20  c.c.  of  N/10  sodic 
hydrate  to  make  it  neutral  to  phenolphthalein  ;  while  if  it 
i-  present  as  bichromate,  only  10  c.c.  will  be  required,  and 
in  the  case  of  neutral  ehromate  none  at  all.  We  may 
therefore  deduce  the  following  ru'e  : — 


414 


THE  JOURNAL  OF  THE  SOCIETY   OF  CHEMICAL  INDUSTRY. 


[May  81, 1697. 


If  the  H  10  soda  required  to  neutralise  the  chromic  acid 
is  less  than  one-third  the  X  10  thiosulphate,  each  e.c.  of 
soda  corresponds  to  0*01  of  CrO^  as  bichromate  or  to 
o  ('147  of  potassium  bichromate,  ami  the  remainder  of  the 
chromic  acid  indicated  bj  the  thiosulphate  will  be 
present  as'  neutral  chromate.  If  the  soda  required  is 
more  than  one-third  the  thiosulphate,  each  e.c.  in  excess 
of  one-third  corresponds  to  0  01  of  free  Cr03,  and  the 
remainder  indicated  by  the  thiosulphate  is  bichromate.  If 
the  soda  exceeds  two-thirds  of  the  thiosulphate  the  whole 
of  the  chromic  acid  is  free,  and  the  excess  of  soda  over 
tiro-thirds  corresponds  to  some  other  acid.  The  pale 
yellow  colour  of  the  neutral  chromate  scarcely  lessens  the 
distinctness  of  the  end  reaction  with  phenolphthalein. 

It  is  also  possible  to  estimate  the  free  chromic  acid 
directlv  by  the  methods  described  by  Mr.  Carlton  Heal  and 
the  author  in  a  paper  on  the  "Analysis  of  1'sed  Chrome 
Liquors."  which  was  published  in  this  Journal,  1895,  248  ; 
and  probably  for  very  exact  work  this  would  be  preferable 
to  the  indirect  method  just  described. 

The  determination  of  chromium  in  solutions  of  chrome 
salts  is.  of  course,  readily  performed  gravimetrically  by 
precipitation  with  ammonia,  but  its  rapid  volumetric  esti- 
mation is  much  less  easy.  Naturally  if  it  can  be  converted 
into  chromic  acid,  its  estimation  by  the  methods  already 
^iven  will  present  no  further  difficulty.  The  problem  is  to 
find  an  oxidising  agent  which  is  powerful  enough  to  convert 
the  whole  of  the  chromium  into  chromic  acid,  but  which 
can  itself  be  completely  removed  from  the  solution  before 
titrating,  without  at  the  same  time  reducing  any  of  the 
chromic  acid  formed,  or  which  is  incapable  of  liberating 
iodine  or  oxidising  thiosulphate.  Hydrogen  peroxide 
naturally  suggests  itself,  but  though  it  is  capable  cf  oxidis- 
ing chromic  to  perchromic  acid,  it  also  acts  on  it  as  a 
reducing  agent  with  evolution  of  oxygen.  Sodium  peroxide 
in  alkalinesolution  oxidises  chrome  salts  rapidly  to  chromic 
acid,  hut  must  te  completely  destroyed  by  boiling  before 
acidification,  which  demands  half  au  hour,  and  with  all 
-ible  care  the  results  -rem  apt  to  be  lower  than  the  truth. 
Nitric  and  chloric  acids  are  unsuitable  from  the  difficulty 
of  getting  rid  of  them  and  their  products  after  the  oxida- 
tion is  finished,  t  )n  the  whole  potassium  permanganate 
seems  to  be  the  most  suitable  oxidising  agent.  Crookes, 
in  his  "  Select  Methods,"  quote-  a  process  suggested  by 
W.  J.  Sell  for  the  analysis  of  chrome  steel  and  similar 
compounds,  in  which  he  "oxidises  with  permanganate  in  a 
solution  rendered  acid  with  sulphuric  acid,  and  after 
neutralising  and  filtering  off  the  manganic  oxide,  estimates 
the  chromic  acid  iodometrically.  However  well  this  may 
answer  the  purpose  for  which  it  was  originally  intended,  it 
is  rendered  inapplicable  in  the  present  case  by  the  fact  that 
in  tanning,  and  I  suppose  in  dyeing  solutions,  chlorides  are 
frequently  present,  and  in  acid  solution  in  contact  with 
manganic  oxide,  chlorine  is  eyolved,  which  it  is  almost 
impossible  to  get  rid  of,  and  which,  on  the  one  hand,  is  apt 
to  make  the  results  too  high  by  liberating  iodine,  while  on 
the  other,  free  hydrochloric  acid  in  presence  of  chromic 
acid  leads  to  loss  by  partial  reduction  of  the  chromic  acid, 
and  by  volatilisation  as  chlorochromic  acid.  Crookes  de- 
scribes another  method  in  which  the  salts  of  chromium  are 
oxidised  by  standard  permanganate  in  alkaline  solution,  and 
their  amount  estimated  by  the  volume  consumed,  a  point 
being  taken  as  the  end  reaction  when  the  supernatant 
liquid  was  pure  yellow,  free  from  any  trace  of  green  or 
rink.  I  have  not  found  this  nearly  sufficiently  delicate,  at 
least  with  the  dilute  solutions  with  which  I  have  had  to  deal, 
but  the  following  modification  has  been  found  to  give 
satisfactory  results,  and  to  be  very  easy  to  work.  A 
measured  quantity  of  the  chrome  solution,  which  should 
not  contain  more  than  about  0-05  grm.  of  Cr;03,  is  rendered 
decidedly  alkaline  with  sodium  hydrate,  raised  to  a  boil, 
and  potassium  permanganate  added  till  the  supernatant 
liquor  remains  pink  after  boiling  for  two  or  three  minute-. 
Alcohol  i-  then  added  drop  by  drop  to  the  boiling  liquid 
till  the  pink  disappears,  and  the  solution,  after  cooling,  is 
made  op  to  a  known  volume,  fay,  250  e.c,  and  filtered. 
The  chromic  acid  is  then  determined  with  potassium  iodide 
and  thiosulphate  in,  say,  50  e.c,  as  has  been  already 
described.  The  alcohol  does  not  reduce  the  alkaline 
chromate  solution,  at  least  under  the  conditions  described. 


Beside  the  estimation  of  chromium  it  is  often  desirable  to 
determine  the  basicity  or  otherwise  of  the  liquors.  I  cannot 
suggest  any  direct  means  of  doing  this,  but  in  absence  of 
ammonia,  and  of  bases  precipitated  by  sodium  carbonate, 
the  total  acidity  in  combination  with  chrome  is  easily  found 
by  a  modification  of  Hehner's  method  of  determining  the 
permanent  hardness  of  waters.  A  known  excess  of  sodium 
carbonate  is  added  and  the  solution  boiled  for  a  short  time, 
made  up  to  100  e.c,  filtered,  and  the  sodium  carbonate 
titrated  back  in  an  aliquot  part.  I  have  not  found  any 
necessity  for  evaporation  to  dryness.  The  same  method 
may  be  applied  under  the  same  conditions  to  alumina  -alts, 
and  in  the  writer"-  hands  has  given  much  more  satisfactory 
results  than  Bayer's  method  of  direct  titration  in  presence 
of  methyl  orange,  or  its  modifications.  In  the  case  of 
sulphate  of  alumina  5  grm.  of  the  sample  is  dissolved  in 
about  40  e.c.  of  water,  50  e.c  of  XI  sodium  carbonate  is 
added  and  the  mixture  is  boiled  for  a  short  time,  made  up 
to  100  c.c,  filtered,  and  20  cc.  representing  1  grm.  of  the 
sample  is  titrated  with  X  1  acid  and  methyl  orange. 

Discussion. 

The  Chairman-  reviewing  the  methods  suggested  by 
Prof.  Procter  for  the  estimation  of  chromium  considered 
that  any  iodometric  method  was  likely  to  be  superior  to 
those  in  which  ferrous  sulphate  in  any  form  was  used.  He- 
thought  that  after  fusing  a  chromium  compound  with 
sodium  peroxide,  the  excess  of  the  latter  might  be  more 
quickly  removed  by  boiling  after  addition  of  sodium 
bicarbonate  since  the  peroxide  is  unstable  in  presence  of 
carbon  dioxide.  He  drew  attention  to  the  fact  that  in> 
reducing  a  chromate  to  chromic  oxide  by  means  of  alcohol, 
especially  if  the  alcohol  is  now  quite  pure,  too  much  of  the 
latter  must  not  be  used  as  some  non-volatile  organic  com- 
pound seems  to  be  formed  which  is  capable  of  preventing 
the  complete  precipitation  of  the  chromium.  The  ammonia 
should  be  added  only  in  slight  excess. 

Mr.  C.  Eawson"  said  he  had  used  caustic  soda  with 
phenolphthalein  for  the  estimation  of  bichromate  but  he 
found  that  better  results  are  obtained  by  adding  the  alkali 
in  excess  and  then  titrating  back  again,  than  by  direct 
titration.  He  had  also  used  lacmoid  paper  to  titrate 
chromate  (alkaline  to  lacmoid)  in  presence  of  bichromate 
(neutral  to  laomoid),  acid  being  run  into  the  solution  until 
a  drop  of  the  latter  placed  on  a  piece  of  lacmoid  paper 
causes  no  change  of  colour. 

Prof.  Procter,  in  reply  to  Mr.  Ward,  said  that  sodium 
peroxide  does  not  seem  to  be  prepared  perfectly  pure  but 
generally  contains  some  iron  which,  however,  does  not 
interfere  in  any  way  with  the  estimation  of  chromium. 

Mr.  Fairley  incidentally  mentioned  a  mode  of  indicating 
standard  solutions  free  from  doubt  or  ambiguity.  The 
quantity  of  substance  taken  is  made  the  numerator  of  a 
fraction,  and  the  volume  in  which  it  is  finally  dissolved 
the  denominator.  Thus  sulphuric  acid  solutions  may 
written  :  — 


Normal  sulphuric  acid,  or  —■  H..SO.,,  or  - 


Decinormal  sulphuric  acid,  or 
Centinormal  sulphuric  acid,  or 


II.SO.,  or 


in 

lfo 
&c. 
A  discussion  followed  on  this  proposal. 
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HjS04; 


flt)33  fgorfe  awtioiu 

Zrm  <» :  Charles  F.  Chandler. 
Vice-Chairman:  J.  U.  Wainwright. 
Committee : 


M.  Alsberg. 
T.  Lyr.ton  Briggs. 
ir.  T.  Bruckma  »«, 
\v.  M.Chadwick. 

Yirtril  Coblentz. 
H.  Endemann. 
W.  F.  Fuerst. 

Bon.  Treasurer:  K.  C.  Woodcock. 

Bon.  Local  St  ert  tary  : 

Dr.  H.  Schweitzer,  77,  'William  Street,  New  York,  l.S.A. 


Jas.  Hartford. 
S.  '..  Lore. 
Thoa.  J.  Parker. 

Tm.  Jay  Schieflehn, 
R.  C.  Schupphaus. 
D.  Wesson. 


I,  lSa:.} 

- 


TI1E  JOURNAL  OP  THE  SOCIETY  OP  CHEMICAL  INDUSTRY. 


I  If, 


Thf  names  hi  Italics  aw  those  <>t  Members  of  Committee  who 
retire  :it  tiii'  end  ol  theourranl  sealon. 
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Meeting  held  on  Friday,  Aptil  29rd,  1897 


PROF.    (  II  V-       I.     ill  VMH.KII     IN    Till      III  MIC. 


Before  iln'  business  of  the  evening  commenced,  Mr.  1{.  T. 
Ani.'iiv  exhibited  ( Ibaasagne's  New  Colour  Photographs, 
ami  Mr.  c  K.  Miinn-  exhibited  a  iu»  Petroleum  Welsbach 
Lamp. 

Illl    DETERMINATION  OB  THE  SPECIFIC 
QRAVl  IV  OF  MOLASSES. 

l;v    .1.   0.    BOOT, 

Molasses  containing  abonl  40  or  SO  per  com.  sugar, which 
i>  tin-  residue  "i  ili.'  Bugar  works  and  refineries,  lias  a 
specific  gravity  of  aboul  1-400,  The  determination  of  the 
specific  gravit]  of  ihi~  molasses  is  verj  frequently  necessary 
in  ili.-  sugar  laboratories,  whilst  the  viscosity  of,  ami  the 
amount  of  air  contained  in.  tin-  molasses,  makes  it  impos- 
sible to  take  tin-  correct  specific  gnu  its  with  an  hydrometer. 

Sidersky  (Zeitschrifl  F6r  Rabeniuoker  Industrie,  1881, 
192)    mentions   a    method    which    gives   good    results. 

\  cording  to  this  method,  the  molasses  is  heated  in  a 
funnel  about  :>  ins.  diameter,  placed  in  a  hot-water  funnel. 
The  tube  of  the  funnel  is  closed  bj  a  glass  rod  covered  with 
a  piece  of  ruliber  tubing.  The  molasses  gets  thin  by  the 
ind  the  air  bobbles  rises  to  the  surface,  forming  a 
team  preserving  the  molasses  from  evaporation.  When  all 
the  air  bobbles  have  reached  the  surface,  the  funnel  is 
placed  on  a  support,  the  glass  roil  is  lifted  out  of  the 
funnel  tube  ami.  titter  allowing  the  first  part  of  the  mol- 
asses to  run  off,  it  is  caught  in  a  50  e.e.  flask,  which  litis 
been  previously  dried  and  weighed.  When  the  molasses 
has  nearly  reached  the  mark  on  the  flask,  the  glass  rod  is 
lowered  into  the  funnel  tube,  thus  stoppiug  the  flow  of  the 
molasses.  Tht  flask  and  contents  tire  now  cooled  to  15°  C. 
and  weighed;  water  at  1.".  C.  is  then  added  to  the  mark, 
and  the  weight  is  agaiu  taken.  The  water  does  not  mix 
with  the  molasses,  and  it  is  therefore  an  easy  matter  to 
add  water  to  the  mark  very  accurately. 

The  specific  gravity  is  then  calculated  as  follows:— 

Flask,  with  molasses . 

Flask,  empty I.V834 

Molasses 69-612 

Alter  adding  the  distilled  water  at  15'  C:  — 

Tsi    .....  .  Grms. 

Ha.sk.  with  molasses  and  water . 

sees 83'3kj 

Water  added 0*934 

The  SO  c.e.  flask  contained,  therefore,  50  c.c.  —0-934  c.c. 
-  4'.' -066  c.c.  mol 

The   molasses   weighed  69-512  grms.,  and  the   specific 
gravity,  consequently,  is  '^V1'."  =  1-416. 

1  have  devised  a  modification  of  this  method  which  does 
away  with  one  weighing  and  makes  the  calculation  very 
The  molasses  is  heated  iu  the  hot-water  funnel  just 
as  in  the  method  of  Sidersky.  The  molasses  is  run  into 
the  .in  e.e.  flask  up  to  about  1  c.c.  from  the  mark.  After 
cooling  down  to  15  C.,  a  potassium  carbonate  solution  of 
! ...  "'" J1!'-  &■  ! :;yi '  '5  I'or  cent.  K.C't  ^  is  added  to  the  mark. 
Ihe  flask  with  the  molasses  and  the  carbonate  solution 
is  now  webbed  and  the  specific  gravity  calculated  as 
is: — 

Kla.sk.  with  molasses  and  potassium  carbonate  .     M'6I8 
B"k,empt» lr,.Kii 

Molasses  and  potassium  carbonate...    7u-7st 

Specific  gravity  =  7".^*  =  1-4157. 


I ti  t lii-  example  we  took    ■  molasses  of  1-416 

and  filled  the  flask  up  to  1  c.c.  from  the  mark  ;  we  have 
therefore— 

1-416  +  1    loo      ro-J84. 

The  difference  is  then  only  0< 18.    When  the  molasset 

has  a  specific  gravity  of  I  SSO  or  1-450,  the  flask  being 
filled  up  to  1  c.e.  from  the  mark,  ami  potassium  carbonate 
solution  of  1-400  Bp.  gr.  is  used,  the  difference  is  0- 001, 
which  can  be  considered  of  no  importance. 

The  potassium  carbonate  solution  should  always  be  made 
of  about  tin  same  specific  gravity  tis  that  of  the  molassi  -  to 
be  test,,!.  The  following  table  gives  the  percentage  of 
potassium  carbonate  present  in  solutions  of  different  specific 
gravities  at  l.'i    C. 

Spi  <iuc 

Gravity. 

tlf.'ii  per  cent,  potassium  carbonate P860 

SVM       ..  ,.  1*860 

'       ..  ..  1-470 

36-76       „  „  .,  1*880 

1-890 

r  umi 

1      •■  ..  run 

WIS        „  ..  i-ijii 

"•'"'       ..  .  1-480 

H'86        .,  run 

18*70        ,.  ..  ri.-,ii 

THE  DEFINITION  OB  A  LAKH. 

HV    MAXIMILIAN    TiMH. 

A  composite  definition,  culled  from  the  older  and  newer 
chemical  and  literary  authorities,  tends  to  indicate  that  a 
lake  pigment  is  an  organic  dye  precipitated  on  an  inorganic 
base.  The  ivord  lake  implies  a  colour  usod  for  gla 
purposes  and,  formerly,  lakes  were  used  to  that  end  almost 
entirely.  Time  and  fashion  have  little  regard  for  custom, 
and  what  was  considered  n  lake  pigment  25  years  ago  is,  in 
many  instances,  not  manufactured  at  all  to-day. 

The    United    States   Customs    Tariff  of    1894    says    that 
lakes  should  be  dutiable  at   25   per  cent.,  and  a  vermilion 
containing   lead   should  be  dutiable  at   6   cents  per  lb.     It 
further  says,  that  all  blues  containing   ferrocyanide  of  iron 
shall   be   dutiable  at  6  cents  per    lb  ,  and   all    chromium 
colours  and  all  blues    containing   ultramarine   at    3   cents 
per  lb.     The  fact  that   a  lake  is  not  definitely  described  in 
the  tariff  may  lead  to  some  confusion,  but   it"can   easily  be 
demonstrated  that  there  are  a  variety  of  pigments  which 
are  of  such   composition  that   they  may  either  be  lakes,  or 
paints,  or  both.     If  the  tariff  be  strictly  interpreted,  all  the 
e.'sine   colours  of   the   scarlet  order  would    be   vermilions 
containing  lead,   because  they  are  invariably  cosines  pre- 
cipitated  by  nitrate  or  acetate  of  lead  on   a  base  of  lead 
oxide,   clay,   alumina,    barium    sulphate,    starch,   or    any 
suitable   medium.      If  a  solution  of   cosine   be  taken  and 
precipitated   by    nitrate    or   acetate   of    lead     a   colour   is 
obtained,   which   is    an    article   of  commerce    sold    under 
various  names  and  may  be  regarded  as  a  true  lake.     It  has 
excellent  covering  property,  is  fairly  permanent,  and  can  be 
made  in  any  shade  from   a  pale  vermilion  to  a  deep   ruby, 
according  to  the  methods  of  manipulation  and  the  grade  of 
cosine  used.     Calculating  the  amount  of  lead  contained  in 
a  sample  of  this  kind,  the  percentage  would  be  42   per  cent, 
oxide  of  lead   and   58   per  cent,  bromofluoresic    acid,   the 
change  occurring  because  lead  replaces  the  sodium  originally 
contained  in  the  yellowish   shade  of   eosine.     This  "is  un- 
questionably the  highest  type  of  hike  that  can  be  made,  and 
in  going  down  the  scale,  if  the  same  ingredients  be  used  and 
reduced  with   10  per  cent,   of  alumina  and  25  per  cent,  of 
lead  oxide  (orange  mineral),  a  colour  is  obtained,  which  in 
one  branch  of  the  trade  sells  as  scarlet  lake,  and  in  another 
branch  of  the   trade   is   used   and   sold  under  the   name  of 
coach  grinders'  vermilion.     That  this  is  a   lake  there  is  no 
doubt,  and  that   it  is  a  vermilion   there  is   no  doubt  either. 
The  question  naturally  arises  over  an  article  of  this  kind 
it  is  dutiable  tit   25   per  cent,  as  a   lake,  or  is  it   dutiable  at 
6  eects  per  lb.  as  a  vermilion   containing  lead:-'      There  are 
hundreds   of   red   lakes    which    look    like  vermilion,  and  in 
some  industries  are    used  as   vermilions,   and  in  other  in- 
dustries used  as  lakes,  and  nearly  all  of  them  contain  lead 
as  a  part  of  the  base.     If  they  contain   originally  cosine, 
they  contain  subsequently  lead,  because  lead  is  used  as  the' 
precipitant. 
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A  blue  made  h\  precipitating  potassium  or  sodium,  ferro- 
cyanide with  a  ferric  Baltis  known  in  commerce  as  Prussian 
blue,  and  if  part  of  this  blue  l>e  precipitated  in  conjunction 
with  alumina  hydrate,  a  colour  is  obtained  which  in  some 
industries  -ells'  under  the  name  of  blue  hike,  and  in  other 
lis  under  tbenameof  Antwerp  blue.  As  Antwerp 
blue,  this  colour  is  dutiable  at  6  cents  per  ft.  because  it 
contains  ferrocyanide  of  iron:  a-  blue  lake,  tbis  colour  is 
dutiable  at  '.:.">  per  cent.  In  a  like  manner  are  ehrome 
greens  precipitated  with  alumina  hydrate  tor  producing 
certain  lithographic  ink  colours  and  known  commercially 
as  permanen:  green  lake,  or  such  other  names  as  the  makers 
fancy  or  the  consumers  whim  would  dictate, 

From  the  examples  quoted  and  the  inferences  made,  I 
contend  that  it  is  not  within  the  province  of  the  general 
chemist  to  decide  whether  a  pigment  under  examination  be 
a  lake  or  not.  Time  was  when  the  analytical  chemist's 
opinion  was  taken  conclusively  as  to  the  potability  of  a 
given  water.  Matters  have  changed  and  now  it  is  the 
chemist  who  ha-  the  knowledge  of  bacteriology  who  decides 
as  to  the  noxious  or  innoxious  quality  of  the  water.  All  the 
published  definitions  of  a  lake  are  so  vague  and  general 
that  they  admit  of  too  many  exceptions  and  include  a  vast 
number  of  colours  which  should  be  taken  or  classed 
separately. 

Discussion. 

Mr.  AnrbaCHEB  considered  a  lake  to  be  a  pigment 
consisting  of  an  organic  colouring  matter  or  dye  chemically 
combined  with  some  material,  usually  aluminium  or  some 
derivative  combination,  which  may  be  either  pure  or  else 
containing  a  certain  quantity  of  white  pigment,  which  is 
added  either  to  dilute  the  intensity  of  colour  of  the  organic 
compound  or  else  to  give  it  the  proper  working  quality. 

Many  manufacturers  called  the  products  that  they  sent 
out  lakes  when  they  were  not  really  lakes  at  all ;  and  a 
colour  containing  orange  mineral  could  not  justly  be 
classified  a-  a  lake,  because  a  lake  was  assumed  to  be  a 
colour  containing  but  little  body  with  some  transparency, 
which  in  the  case  of  orange  mineral  was  added  only  to  give 
it  body.  A  lake  was  a  pigment  which  was  not  supposed  to 
have  much  body,  and  which  was  used  in  connection  with 
other  pigments  which  possessed  body  to  give  it  intensity  of 
colour. 

Mr.  J.  A.  UllmaNN  took  exception  to  the  definition  just 
given  because  of  what  was  known  in  commerce,  and  some- 
times called  "  white  lake,"  viz.,  hydrate  of  alumina,  which 
was  purely  inorganic  in  character;  but  it  was  called  white 
lake  because  it  had  the  qualities  of  transparency,  which 
are  generally  desirable  in  lakes.  The  name  of  lake  should 
be  given  to  every  pigment  which  had  some  degree  of 
transparency,  or  else  should  be  confined  entirely  to  the  old 
lakes  as  they  were  formerly  made. 

Mr.  Assbacher  had  never  heard  the  term  "  white  lake  " 
used,  and  be  had  been  in  the  trade  for  five  years. 

Dr.  Alsiiero  entirely  disagreed  with  Mr.  1'llmaon.  In 
the  first  place,  a  lake  was  certainly  nothing  but  a  colouring 
matter,  chiefly  organic,  precipitated  by  some  means  on  a 
transparent  or  acini-transparent  substratum,  as  ordinary 
aluminium  hydrate,  to  which  may  have  been  added  starch, 
simply  a-  an  adulterant.  He  had  never  heard  of  a  lake 
such  a-  Mi.  Tocb  specified,  which  he  took  to  he  a  slip  of 
the  tongue,  containing  lead  oxide.  He  presumed  that  he 
meant  sesqui-oxide,  red  lead,  or,  as  it  was  known  commer- 
cially, "  orange  mineral." 

The  author  referred  to  the  1894  tariff.  That  tariff  con- 
tained two  paragraphs,  one  of  which  referred  to  vermilion 
red  containing  quicksilver,  which  was  dutiable  at  20  per 
cent.  ad  valorem,  and  another  paragraph  referring  to 
vermilion  red-  not  containing  quicksilver,  bul  containing 
or  made  with  lead,  which  paragraph  was  probabhj  intro- 
dn>'  tat  tariff  simply  for  tin'  reason  that  some  time 

previous    to  il  some  so-called  imitations  of    ver- 

milion had  been  mad.-.  These  imitation-  were  always 
precipitated  on  the  sesqui-oxide  cf  lead  with  red  lead  and 
th.    orange  mil  commerce,  although    somi    might 

contain  white  lead,  oxide  of  zinc,  and  so  on,  partly  as 
adulterants  and  partly  a-  a  means  of  altering  the  hade. 
If  they  contained    whites,    the    resulting  colour    was    not 


quite  so  yellowish.  It  was  more  of  a  bluish  tone,  and  the 
reason  they  were  separated  from  the  vermilion  proper  was 
that  there  was  no  means  of  determining  their  value.  For 
instance,  orange  mineral,  which  at  that  time  paid  a  duty 
equivalent  to  about  60  per  cent,  ad  valorem,  v/as  coloured 
with  a  mere  trace  of  eosine  so  as  to  avoid  paying  the  duty, 
which  was  \\\  cents  per  lb.  People  in  Europe  simply  took 
100  lb.  of  orange  mineral  or  red  lead,  and  added  a  few 
ozs.  of  cosine  in  solution,  which  they  sent  to  the  United 
Stales  market,  and  which  paid  25  per  ctnt.  ad  valorem 
instead  of  GO  per  cent.  He  also  dissented  from  the  author's 
statement  about  ferrocyanides  being  lakes.  The  author 
stated  that  a  well-known  firm,  Messrs.  Windsor,  Newton, 
and  Co.,  of  London,  described  "  Antwerp  blue  "  as  a  lake. 
He  (Dr.  Alsberg)  had  known  the  article  a  good  many  years 
and  had  manufactured  many  thousand  pounds  of  it.  It 
was  nothing  but  a  mixture  of  ferrocyanide  of  iron  with 
some  aluminium  hydrate  for  certain  purposes  ;  but  nobody 
ever  thought  of  classifying  that  colour  as  a  lake.  Nor  had 
he  ever  heard  that  certain  chromium  colours  which  Mr.  Toeh 
did  not  specify,  and  which  could  be  only  either  the  oxide 
or  the  sesqui-oxide,  the  article  known  in  commerce  as  the 
so-called  hydrate.  Sesqui  oxide,  manufactured  according 
to  Binlay's  process  by  the  fusion  of  pstassium  bichromate 
with  picric  acid,  and  subsequent  washing,  was  the  pure 
sesqui-oxide,  sometimes  toned  up  either  with  a  trace  of 
ultramarine  blue  or  ferrocyanide  of  iron,  so  as  to  give  it  a 
little  more  bluish  tone  instead  of  the  yellow  ish  tint  which  it 
had  originally.  The  other  chromium  colour  must  be  a  mix- 
ture of  lead  chromate  and  ferrocyanide  of  iron  only.  Those 
certainly  were  not  lakes.  They  lacked  every  property  of  a 
lake.  A  lake  had  never  been  known  to  mean  anything 
but  a  colour  precipitated  ou  a  transparent  or  translucent 
substratum. 

Mr.  Toch,  in  reply,  said  that  if  he  mentioned  the  orange 
mineral  as  a  lead  oxide,  he  did  it  on  the  authority  of  a  very 
learned  man,  who  said  orange  mineral  has  not  yet  been 
classified  as  a  complete  compound,  and  should  not  be  any- 
thing else,  because  of  various  uncertain  conditions.  He 
denied  that  a  lake  must  be  precipitated  on  a  substratum 
more  or  less  translucent,  since  pure  eosine  precipitated  by 
nitrate  of  lead  was  undoubtedly  a  lake,  and  yet  it  was  not 
precipitated  on  anything.  It  was  simply  a  precipitate,  and 
was  a  compound  which  was  absolutely  new.  Dr.  John  W. 
Draper,  in  a  book  which  he  published  in  1842,  defined  a 
lake  as  alumina  which  carried  down  a  colouring  matter 
similar  to  that  of  cochineal  or  the  extract  of  some  of  the 
West  Indian  woods  or  some  of  the  Oriental  woods.  That 
was  so  until  the  newer  changes  came  up.  A  lake  was 
entirely  different  at  the  present  day  to  what  it  was  25  or 
30  years  ago.  The  tariff  of  1894  said  vermilion  red  con- 
taining lead  should  pay  a  duty  of  6  cents  a  lb.  Vermilion 
red  containing  lead  might  also  be  a  lake,  because  if  an 
absolutely  true  lake  might  contain  42  per  cent,  of  lead, 
calculated  as  oxide,  why  could  not  a  colour  be  a  lake  which 
only  contained  10  per  cent,  of  orange  mineral,  another  form 
of  lead  oxide  ?  He  brought  the  matter  up  to  show  the 
absurdity  of  that  very  paragraph  of  the  tariff  of  1894.  He 
had  asked  the  Board  of  Appraisers  whether  they  would 
determine  what  a  lake  was.  They  said  they  would  prefer 
to  leave  that  for  other  people.  They  would  simply  say 
whether  a  certain  colour  was  a  lake  or  not ;  but  a  colour 
might  be  imported  from  Germany,  for  instance,  which  was 
worth  about  8  marks  a  lb.  To  the  uninitiated  eye  it  looked 
exactly  like  vermilion,  but  to  the  Board  of  Appraisers  and 
their  chemists  that  colour  might  pass  as  vermilion  red 
containing  lead,  at  6  cents  per  lb.  Those  things  had 
happened,  and  it  was  just  because  the  Government  made 
incorrect  discriminations  that  paragraphs  like  the  above 
should  be  excluded.  Messrs.  Winsor,  Newton,  and  Co. 
did  not  claim  their  Antwerp  blue  to  be  a  lake.  They 
claimed  it  to  be  a  ferrocyanide  of  iron  precipitated  on 
alumina,  and  he  merely  mentioned  it  because,  according  to 
the  old  definition,  this  was  a  lake  because  it  was  precipi- 
tated on  an  inorganic  base. 

Mr.  Ansbagheb  said  that  one  could  not  add  orange 
mineral,  which  was  an  oxide  of  lead,  to  a  lake  without 
affecting  the  colour   to   such   an  extent  that  anyoni    who 
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inld   at  onoi-  determine    thai  thai 

vermilion.     Whenever  that  lak attained  orange  mineral 

;:  no  longei  indshoulil  beclassificil 

Mr.  I  iimvn  sail]  thill  in  former  times  certain  pigments 

■  lakes,  and   their  distinctive  character  was 

thaii  transparence  ;  and,  therefore,  when  eosine  and  similar 

t  lakes  were  introduced,  it  was  on  acconnl  of  their 

the  lakes  that  they  were  brought  into  commerce 

under  thai   name.     Ii   therefore  seemed    to   bim  thai   the 

name  "  lake  "  could  justly  be  given  to  such  colours  only  that 

iled  the  old  lakes,  and,  as  Mr.  Ansbacher  said,  this 

particular  quality  was  greatly  diminished    so 

such  pigment  as  orange   mineral   was   added.     The  name 

■•  lake  "  should  be  given  exclusive!]  either  to  thus,-  old-time 

is   they  were  formerly  prepared,  or,  if  it  were  to  be 

extended,  to  all    colours  that    possessed    these    properties. 

Accordingly   it    would    also    apply    to    those    translucent 

substances   thai    were   sometimes    known   as   white   lakes. 

which  bad  no  colour  ill  all.     It'  the)  bad  to  choose  between 

confining  the  name  "lake"  to  its  original  use  or  else  extending 

uderably  beyoud,  he  agre  tl  with  Mr.  Ansbacher  that 

if  anything  were  added  to  a  lake  which  modified  it-  distinct 

qualities  it  then  ceased  to  bo  a  lake  in  the  proper  sense. 

SOLUBILITY  OF  1. IMF.  IN   PRESENI  KOESODIUM 

AMi   POTASSIUM  CHLORIDES  AT  VARIOUS 

TEMPERATURES. 

BV   SODFBBt    I.    rvllOT. 

Tin  following  research,  which  I  carried  out  as  a  student 
in  Zurich  13 years  ago,  and  which  has  never  been  published, 
was  undertaken  to  ascertain  the  effect  of  temperature  and 
am  and  potassium  chlorides  in  solution  upon  the 
solubility  of  lime. 

It  will  be  perceived  that  the  solubility  of  lime  in  saline 
solutions  diminishes  with  the  increase  of  temperature ; 
secondly,  that  the  addition  of  chloride  of  potassium  or 
sodium  increases  the  solubility  of  lime  till  over  t;  per  cent. 
of  the  chloride  is  in  solution,  at  which  point  the  maximum 
sohihilitv  is  passed,  and  the  sohihilitv  diminishes  to  a 
minimum  where  the  aqueous  solution  is  saturated. 

At  the  boiling  point  (99   centigrade  at  Zurich)  'he  saline 
mtaining  between  tfo   and   Il'o  grms.  of 
common  salt  per  litre  dissolved  a  little  over  T'5  of  1  p 
of  lime.     The  relative  ini  -  lability  with  increase  of 

salt  seems   a   little   larger  at   the  hoiliug   point  than   at   the 
nro  point.     At  ordinary  temperatures  the  solubility  is  less 
point  and  much  more  thau  at  the  boiling  point. 
It  further   appears   that   after  60  grms.  of  -alt   per "litre   is 


the  solubility  "f  lime  in    water  dimin 
not  so  rapidly  in  proportion  to  th 

it  previously  increased.     In  a  saturated  aqui  on  of 

the  solubilitj  ol  lime  is  iboul  29  percent,  lew  than  in 

pure   water  at   ordinal 

■    or    9    per  cent,  less  than   in  pure'  water.      In  pure 
water  the  solubilitj    <d'  lime  diminishes  with  rising   tem- 
perature less  rapidly  between  0  and   IS  than  between   13 
and  99  . 

In  saturated  solutions  of  either  KC1  or  Natl  it  di- 
minishes with  rising  temperature  more  rapidly  betweei 
and  IS  .  and  less  rapidly  between  IS  and  99  .  The 
solubility  of  Nat'!  ini  reases  so  little  with  an  increase  of 
temperature  as  not  to  materially  affect  the  result  "f  the 
experiments  in  Nat'l  solutions  saturated  it  different  tem- 
peratures. I  have  even  seen  it  stated  that  it  wa-  not  at  all 
mure  soluble  at  the  boiling  point  than  at  zero  point.  I  beg, 
however,  to  tte  the  opinion  of  the  majority,  hacked 

by  quantitative  experiments,  that  it  does  increase  in  solu- 
bility with  the  increase  In  temperature.  If  a  satui 
solution  of  common  salt  at  100*  be  cooled,  out  of  contact 
with  the  air.  it  will  deposit  salt.  In  the  ease  of  chloride  of 
-Mini  the  solubility  of  the  lime  is  uniformly  less  than 
in  corresponding  Solutions  of  common  salt.  The  maximum 
solubility  for  zero  and  ordinary  temperatures  seems  to  occur 
in  a  little  stronger  solution  than  was  the  Case  witheommon 
salt  ;  just  how  much  I  did  not  ascertain,  but  the  maximum 
will  not  considerably  exceed  the  solubility  attained  with  a 
solution  containing  60  parts  oi  Kt'l  per  litre.  For  saturated 
solutions  the  problem  is  made  harder  by  the  incre  I 
solubility  of  chloride  of  potassium  as  the  temperature 
increases,  and  we  rind  that  the  curve  of  solubility  continues 
out  in  a  straight  line  downward  as  far  as  the  increasing 
solubility  of  Kt'l  Hikes  it. 

The  general  relations  mentioned  in  connection  with  solu- 
bilities in  salt  solutions  obtain  also  in  the  Kt'l  solution,  but 
there  is  a  peculiarity  which  1  did  not  mention  in  connection 
with  the  salt  solution  because  it  is  quite  obscure,  but  which 
becomes  very  obvious  and  apparent  in  the  ease  of  chloride 
of  potassium,  namely,  that  at  the  boiling  point  the  solubility 
of  lime  in  either  salt  or  chloride  of  potassium  solutions 
increases  to  a  mnch  stronger  solution  of  the  salt  than  at 
ordinary  temperatures  or  the  freezing  point. 

Apparently  the  maximum  solubility  of  the  lime  at  the 
boiling  point  is  in  both  eases  where  the  amount  of  the 
chloritle'.in  solution  is  about  120  grms.;  but  the  curve  of 
solubility  i-  so  flat  on  top  that  this  maximum  canuot  be 
located  very  accurately.  It  i-  apparently  later  in  the  case 
of  chloride  of   potassium   than  in   the  case  of  chloride  of 
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sodium.  It  takes  a  larger  proportion  of  chloride  of  potas- 
sium to  dissolve  the  maximum  possible  amount  of  lime  than 
of  chloride  of  sodium. 
Whether  these  proportions  coincide  with  the  relative 
molecular  weights  of  chloride  of  sodium  would  he  difficult  to 
determine,  owing  to  the  experimental  error  iu  dealing  with 
such  minute  deviation-.  ( )n  the  same  co-ordinate  paper 
I  have  prepared  a  -cries  of  curves  to  show  the  effect  of 
temperature  on  the  solubility  of  lime  in  different  solutions 
of  the  chloride.  In  other  words,  the  temperature  varies 
with  the  abscissa,  and  the  strength  of  the  solution  with  the 
ordinate.  This  brings  out  a  noticeable  fact :  that  the  solu- 
tion of  common  salt  having  240  gnns.  per  litre  dissolves  at 
the  zero  point  a  trifle  more  lime  than  pure  water,  and  at  the 
boiling  point  over  20  per  cent,  more,  and  the  curves  of 
solubility  representing  CO  grms.  and  30  grms.  lie  pretty 
close  together  throughout  their  length.  In  the  case  of 
chloride  of  potassium  these  three  lines  start,  to  he  sure,  at 
about  the  same  points  — in  other  words,  at  zero  temperature. 


The  solubility  of  the  lime  varies  little  between  30  grms.  of 
chloride  of  potassium  and  120  grms.  of  chloride  of  potas- 
sium in  aqueous  solution  ;  but  at  the  boiling  point  there  is 
a  difference  of  some  12  per  cent,  or  more.  The  solubility 
in  solutions  of  chloride  of  potassium  of  zero  grms.  and 
240  grms.,  and  saturated  at  zero  centigrade,  lie  close 
together,  and  converge  as  they  approach  the  boiling  point. 
To  sum  up  briefly  the  results  of  the  investigation,  we  see 
that  the  solubility  of  lime  in  solutions  of  either  chloride  of 
potassium  or  of  sodium  increases  to  a  maximum  at  about 
one-fifth  of  saturation,  and  then  diminishes  to  a  minimum 
at  the  saturation  point,  where  it  is  bwer  than  in  pure  water. 
The  chloride  of  sodium  solutions  dissolve  more  lime  at  all 
temperatures  and  degrees  of  concentration  than  equal 
solutions  of  chloride  of  potassium.  That  iu  each  case  the 
maximum  solubility  of  lime  in  the  chloride  solution  is  at 
the  lowest  temperature,  and  at  about  60  to  120  grms.  of 
the  chloride  per  litre,  and  that  the  minimum  solubility 
occurs  at  the   saturation   point  and  at  the  highest  tempera- 
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tare.  Thai  an  increase  of  temperature  at  nil  times  and  in 
any  of  these  solutions  diminishes  the  solubility  of  the  lime, 
and  nt  any  given  temperature  tlio  minimum  solubility  is 
i  in  the  saturated  solution. 
I  bad  ii"  verj  definite  practical  object  in  m\  experiments  ; 
the]  were  simply  purely  scientific  research,  intended  to 
throw  light   on    tin-    general    relations    of  substances  in 

solution. 

1  attribute  the  additional  solubility  of  lime  in  saline 
solution  to  a  partial  reaction,  whereby  chloride  of  calcium 
and  hydrate  of  sodium  ore  formed  in  juxtaposition.  Such 
reactions  1  consider  of  great  importance  to  the  theory  of 
obemistry,  and  1  hope  the)  will  !»■  more  thoroughly  studied 
in  the  future.  They  are  not  dwelt  upon  in  books,  but 
every  practical  or  theoretical  chemist  realises  their  great 
importance  and  significance  ;  and  a  more  exact  record  of 
these  partial  reactions  would  be  of  great  assistance  in 
technology,  and  save  mon>  useless  attempts  to  accomplish 
the  impossible. 

Suppose  that  :n\  research  hod  shown,  in  place  of  this 
wave-like  curve,  a  hyperbola  with  it-  cusp  at  the  left :  in 
other  words,  supposing  that  the  solubility  of  lime  in  salt 
had  increased  in  an  increasing  ratio  with  the  strength  of 
the  saline  solution  ?  This  might  have  led  us  to  infer  that 
with  chloride  of  potassium,  under  pressure,  it  might  have 
been  even  possible  to  avail  ourselves   of  the  reaction,  and 

manufacture  hydrate  of  potassium  on  a  commercial  scs 

The  actual  results  have  absolutely  closed  this  particular 
door,  and  by  so  much  limited  the  field  for  future  technical 
iuvestigators. 


Tin:  DETEBM1NATION  OF  TANNIN  BY 
MEANS  OF  HIDE  POWDER. 

BT   JOHN    H.    YOCCM. 

Thkrk  arc  two  general  methods  in  use  for  making  tanuiu 
determinations — the  hide  powder  and  the  Lowenthal. 

The  latter  method  is  oxidation  in  acid  solution  of  all  the 
organic  material  obtained  in  an  extraction  of  raw  tanning 
material  by  nuans  of  permanganate  of  potash,  then  remov- 
ing the  tannins  by  means  of  a  gelatine  solution  and  oxidising 
the  remaining  organic  matter  under  the  same  conditions. 

In  the  hide  powder  method  the  solids  in  a  tannin  solution 
are  determined  by  evaporating  to  dryness  and  weighing, 
the  tannin-  are  removed  from  a  separate  portion  of  the 
solution  by  means  of  hide,  and  the  remaining  uon-tanning 
stances  determined  bj  evaporation  and  weighing,  the 
difference  being  the  material  removed  by  hide  or  tannin. 

In  the  technical  examination  of  tanning  material,  the 
method  that  gives  results  that  are  approximately  true 
measures  of  the  tanning  value  must  he  accepted,  i.e.,  deter- 
mines those  organic  bodies  that  go  with  the  hide  to  make 
leather  irrespective  of  their  chemical  composition.  During 
the  operation  of  making  leather  there  is  opportunity  for 
both  chemical  and  physical  reactions.  There  occurs  a 
chemical  reaction  between  the  hide  and  the  tannin,  and  a 
physical  reaction  of  tbe  nature  of  a  dyeing  operation. 

A  true  chemical  union  probably  occurs  between  the  hide 
fibre  or  the  inter-cellular  gelatine  of  the  hide  and  the 
tannins,  but  this  is  only  a  part  of  the  tanning  operation,  as 
tannins,  colouring  matter,  &c.,  dye  the  fibre,  and  are  held 
in  solid  solution,  hence  a  purely  chemical  method  will  not 
determine  those  organic  bodies  that  go  with  the  hide  to 
make  leather,  and  an  empirical  method  becomes  a  necessity. 

Part  of  every  soluble  compound  in  a  tanning  solution  is 
taken  op  by  the  hide,  but  it  is  only  those  that  have  the 
special  property  of  "  tanning  "  that  are  completely  removed 
when  the  hide  is  in  excess,  the  amount  of  non-tanning 
materials  that  are  taken  up  depending  npon  the  condition 
of  the  hide,  concentration  of  solution,  &c  ,  and  is  relatively 
small  in  any  case. 

The  Lowenthal  method  does  not  regard  these  conditions, 
but  determines  the  amount  of  material  that  will  precipitate 
gelatine,  and,  aside  from  the  difficulties  of  operation,  par- 
ticularly the  duplication  of  conditions  of  oxidation  each 
time,  we  do  not  know  the  amount  of  oxygen  necessary  in 
any  individual  ease  for  the  oxidation  of  the  particular 
tannin  we  are  working  with,  and  consequently  are  not  able 


i"  calculate  directly  tie  amount  "i  mat.  rial  removed  by  the 
gelatine.    For  these  reasons  the  Lowenthal  method  hai 
superseded  h\  the  hide  powder  method  very  largely, 
'the    bide    powder    m.thod    ha-   several    modifications, 

probably  tbe  best  being  that   adopted  by  the    A latum  uf 

Official  Agricultural  Chemists  at  it-  recent  meeting  in 
Washington.     lt\  strict  attention  to  (he  details,  concordant 

results  can  he  obtained,  a-  the  following  results  show. 
These  results  were  obtained  by  three  chemists  working 
with  this  method  and  using  the  same  hide  powder. 

Summary  or-  Extbaci  Analyses. 
Total  Solids. 


Analyst, 

Sample 

Sample          Sample 

11.           III. 

Sample 

Sample 
V. 

B. 

C. 

12  -4ii 

tf'jM 

II  -:tl 

4I-U7                42-lH 
89-73              W7S 
40-32              10-89 

18-66 

41-20 
41-32 

U'M 

4u-::i 
in  -.' 

Soluble  Solids, 

A. 
B. 
C. 

11  -20 
4D-90 
4tV41 

89-ffl 

.■lie  17 
39-48 

41-47 
40-23 

W2I 

41-88 
IO-50 
40-58 

41-58 
io-3v 

39-96 

Non-Tannins. 

A. 
B. 
C. 

16*68 

15-18 
1689 

1704 
15-70 
16-47 

16-&7 
149K 
15-4M 

ls-20 
16'73 
16-68 

16-94 

1545 
16-86 

To  lint  ns. 

A. 
B. 
C. 

2V6S 
2572 
21-5-2 

22  -114 
23-47 

22-!« 

25-20 
25-25 
24-76 

28*68 
2S-75 

24-00 

24*66 
24-85 
23-Otl 

This  method  obviates  many  of  the  objections  to  previous 
schemes  proposed  for  the  use  of  hide  powder  as  a  measure 
of  the  tannin  in  raw  materials,  hut  still  has  the  variations 
due  to  differences  in  the  hide  powder  itself. 

Washing  the  hide  immediately  before  adding  it  to  the 
tannin  solution,  and  making  a  correction  for  dilution  due 
to  the  moisture  in  the  wet  hide,  removes  the  soluble  hide 
error. 

The  use  of  mechanical  means  of  shaking  makes  the 
method  a  rapid  one,  and  completes  the  tanuing  operation 
before  there  is  time  for  the  production  of  more  soluble 
hide.  The  empirical  method  of  filtration  gives  comparable 
results  on  the  soluble  solids,  and  the  suggestion  that  20°  I !. 
he  the  temperature  of  the  filtration  removes  a  source  of 
error,  as  the  reds  go  into  solution  quite  rapidly  as  the 
temperature  rises,  and  nice  versa.  Testing  the  non-tannin 
filtrate  for  soluble  hide  and  for  tannin  are  essentials  of  the 
method. 

The  test  for  soluble  hide  is  precipitation  by  means  of  an 
excess  of  tannin  solution :  it  is  quite  delicate,  as  the 
tannate  of  gelatin  is  insoluble  in  an  excess  of  tanuin.  The 
reverse  test— that  for  tannin  by  means  of  an  excess  of 
gelatin — is  not  sufficiently  delicate,  as  the  tannate  of  gelatin 
is  soluble  in  excess  of  the  gelatin  solution.  I  have  been 
using  for  this  test  a  solution  of  gelatin  in  dilute  alcohol— a 
saturated  solution  that  does  not  gelatinise.  This  is  made 
by  adding  5  grms.  of  gelatin  to  100  c.c.  of  water,  warming, 
and,  when  dissolved,  adding  40  c.c.  of  90  per  cent,  alcohol, 
and  filteriug  off  the  precipitate  at  a  temperature  a  few- 
degrees  below  that  of  the  laboratory.  In  making  this  test 
a  turbidity  is  to  be  expected  in  dilute  solutions  rather 
than  a  precipitate,  which  is  best  viewed  in  a  Nessler  tube. 

The  use  of  a  uuiform  amount  of  hide  in  solutions  of 
uniform  density  is  a  matter  of  such  importance  that  I 
present  the  following  data  regarding  it.  Using  a  solution 
of  a  commercial  tanning  extract,   10  and  20  grms.  to  the 
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litre,  and  following  tlie  method  otherwise  for  non-tannins,  I 

obtained — 


Srms. 

j 

rms. 

Grin. 

0*1780 
0*1796 

0*1775 

Grm. 

0-S89I) 
0*3677 

1          * 

■!': 

While  C  obtained  on  same  extract — 


With  hide  1  noii-t; 


Per  Cent. 
. .     17-60 
..     16-66 


It  i-  therefore  essential  that,  where  tanning  materials  are 
being  bough)  upon  analysis,  that  the  chemists  be  -applied 
with  the  same  hide  powder  and  observe  the  same  method  in 
it-  ii-.'. 

The  variations  in  liide  powder  are  not  due  so  much  to  the 
different  kind-  of  hides  as  a  source  of  supply,  but  to 
the  means  employed  in  preparing  it 


40 grins,  of  pressed  washed  hide,  equivalent  to  lo-GOgrms. 
dry  hide,  were  used  to  200  c.e.  of  the  tannin  solution,  and 
in  all  eases  the  non-tannin  filtrate  was  free  from  soluble 
hide  and  from  tannin. 

Using  200  c.e.  of  a  solution  of  20  grins,  commercial 
extract  to  the  litre,  and  varying  the  hide.  40  grins,  of  wet- 
pressed  hide,  equal  to  10*60  grms.  dry  hide,  gave  0-368:1 
grin,  non-tannins  from  100  c.e.  of  the  non-tannin  filtrate 
that  was  evaporated,  while  50  grms.  wet-pressed  hide,  equal 
to  13-25  «rm-.  dry  hide,  gave  0-3493  grm.  under  like 
conditions.  These  are  averages  of  four  determina- 
tions, and  in  all  eases  the  non-tannin  filtrate  was  free  from 
soluble  hide  and  tannin.  These  figures  show  that  the 
additional  2-65  grms.  of  dry  hide  took  as  a  dye  0*0380 
grm.  of  non-tannins,  equal  to  If  0142  grm.  per  grm.  of 
dr\  hide,  while  10-60  grms.  of  dry  bide  removed  1-2858 
grms.  from  the  extract  solution,  equal  to  (V  1212  grm.  per 
grm.  of  dry  hide.  In  connection  with  this,  a  solution  of 
commercial  glucose  was  made  containing  8-3840  grms.  dry 
material  to  the  litre  ;  a  non-tannin  determination  was  made 
following  the  method.  The  residue  on  the  non-tannin  weight 
from  L00  c.e.  wa-  0-7548  grm. 

40  grms.  of  wet-pressed  bide  were  used,  equal  to  10  grms. 
dry  hide.  10  grms.  of  dry  hide  had  taken  0-1672  grm. 
of  glucose  as  a  dye  or  0*0167  grm.  to  a  grm.  of  dry  hide. 
Corrections  for  the  dilution  caused  by  the  wet  bide  were 
made  in  each  instance.  These  results  show  that  variations 
in  concentration  of  solution  and  amount  of  hide  used  are 
factors  that  must  be  regarded. 

Variations  in  the  amount  of  non-tannin  material  due  to 
differing  kinds  of  hide  powder  cannot  be  so  easily  regulated, 
and  is  the  source  of  more  discord  in  result  than  any  other 
point  in  the  method. 

I  tested  seven  different  lots  of  hide  powder  by  shaking 
5  grms.  of  the  air-dry  hide  with  200  c.e.  of  water  containing 
of  gallo-tannin,  with  the  following  result: — 

1  remo  grm.  of  gallo-tannin  per  grm.  of  hide. 

2  ..        0*8558 
•1  0*lf 

4        ..        0*1087 
0*2581 

6  ..         0*186! 

7  ..  0 

pies  3,  I,  5  and  6  did  not  meet  the  requirements  of 
thi-  method  for  bide  powders,  while  I,  2,  and  7  did.  Three 
chemists  working  with  these  hide  powders  got  the  following 
result-  on  the  same  extract  :  — 

Per  Cent. 

A.  Hide  powder]  gave  non-tannins 17*07 

IS.  „  2  15*87 

C.  „  7        .,  „         17*83 


A  t  0MPAKISON  OF  KIEL  GAS  PBOGESSES. 

BY    V.    L.    SI.UCUM. 

Till,  practical  supplying  of  fuel  gas  to  the  public  in  sufficient 
quantities  and  of  satisfactory  quality  has  now  been  an 
established  industry  for  little  over  a  decade.  Like  many 
other  industries,  the  beginning  was  made  with  supplies  from 
nature,  and  are  still  hugely  obtained  from  this  source.  The 
successful  prosecution  of  fuel  gas  supply  in  the  last  ten 
years  has  fully  and  accurately  demonstrated  the  advantages 
derived  in  using  gaseous  fuel  in  every  branch  of  industry 
and  domestic  economy,  as  well  as  developing  very  com- 
pletely the  most  economical  appliances  for  handling  and 
burning  the  same  ;  in  other  words,  the  business  of  distri- 
buting, supplying,  selling,  and  burning  fuel  gas  is  well- 
developed  and  tiie  public  thoroughly  educated  to  its  use. 
This  applies,  of  course,  in  its  fullest  sense  to  the  natural  gas 
belt,  but  is  by  no  means  confined  to  it,  as  the  annual  state- 
ments of  nearly  all  gas  companies  throughout  Europe  and 
America  show  an  annually  increasing  percentage  of  con- 
sumption of  their  total  output  for  fuel  and  power  purposes, 
and  this  at  a  price  which  is  far  above  a  comparative  price 
with  solid  fuel  in  almost  every  instance. 

As  gas  undertakings  are  divided  into  two  parts — the 
manufacturing  and  distributing  departments — and  as  the 
supply  of  natural  gas  is  failing,  we  are  confronted,  in  the 
natural  gas  region,  with  the  serious  necessity  of  developing 
the  manufacturing  processes  so  that  they  will  be  adapt- 
able to  the  supplying  of  artificial  fuel  gas  under  all 
conditions.  The  last  few  years  have  seen  processes  and 
methods  come  and  go  almost  out  of  number,  yet  through 
the  numerous  negative  results  as  well  as  real  advances  there 
has  been  withal  some  permanent  gain.  The  probable  lines 
on  which  fuel  gas  will  he  produced  have  been  clearly 
established,  and  a  marked  beginning  made  in  each  field. 
This  is  indeed  something,  for  the  field  is  a  large  one. 

The  methods  of  producing  fuel  gas  can  be  divided  into 
three  classes — 

First  :    Coal    gas  by   distillation,  including    by-product 

ovens. 
Second:   Bituminous   coal  water-gas  producers,  or  inter- 
mittent machines  using  bituminous  coal,   blasting  or 
heating  with  air,  and  then  decomposing  steam. 
Third:    Producers,  or  continuous  machines,  of  Mond  and 

Siemens'  type. 
The  above  divisions  are  classified   according  to  the  heat- 
ing value  of  a  cubic  foot  of  the  gas  which  they  respectively 
produce,  and  will  be  taken  up  in  the  same  order. 

Perhaps  the  greatest  detriment  to  the  more  rapid 
development  of  successful  fuel  gas  processes  has  been  the 
so  far  unattainable  ideal  in  heating  value  per  unit  of  the 
natural  product,  i.e.,  980  I'.T.U.  per  cubic  foot.  Numerous 
heat  unit  analyses  of  natural  gas  at  Pittsburg  made  with 
the  Junker's  calorimeter  show  the  average  to  be  978  to  980 
B.T.U.,  the  gas  often  analysing  nearly  pure  CH,.  I  there- 
fore use  for  all  calculations  with  Pennsylvania  natural  gas 
980  B.T.U.  as  the  proper  average.  This,  however,  does  not 
bold  true  with  other  fields :  for  example,  a  recent  examina- 
tion of  the  natural  gas  supplied  at  Louisville,  Ky.,  gave — 

Per  Cent. 

CH,   87-75 

H, 1*81 

Total  combustibles 89-06 

C<>,, 6-60 

Nj 4-84 

Total  non-combustibles l0-!>4 

Grand  total 100-00 

The  calculated  British  thermal  units 

percb.  ft =    886*8 

Junker's  calorimeter  gave 989*0 

Error    very    likely    caused    by    hydrocarbon    vapour-,    as 
Junker's  calorimeter  is  an  excellent  check  on  analyses. 

The  highest  attainable  heating  value  in  manufactured 
gas  is  from  coal  gas;  this  gives  600  to  625  B.T.U.,  which 
is  approximately  two-thirds  the  indicated  efficiency  of  the 
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CO, 

Itluumiants  . 

O, 



CH 

H, 

ft 


.  8-0 

.  g-a 

.  0-2 

.  7-0 

.  30-0 

.  **6 


Datum).       Tin-  make-;  natural    gas  til.     i.lcal .  and    ha-  led,  "I 

course,  to   unnumbered   fruitless   attempts  in  duplicate  it 
lh.'  nnlv  possible  way  has  been  by  me 
and  petroleum  will  nol   be  considered  here  in  any  form,  a- 
its  value  in  the  liquid  or  nutural  fotm  per  million  heat  units 
it  BufBoieut  to  debar  further  manipulation  with  thi 
nf  producing  fuel  gas  to  compete  with  coal,    'flu-  fuel  gas 
of  the  future  will  almost  unquestiouabl)   be  a  very  much 
lower  i_'.i-  in  beating  value  per  cb.  ft.  than  is  now  generally 
sought.     It  i-  not  going  t"  I"-  -■>  much  the  question  of  the 
efficiency  of  a  cubic  loot  of  gas  with  the  consumer 
a-  tin:  cost  of  hi-  gas  pet  available  million  heat  unit-.     The 
question  of  delivery,  therefore  quantity,  does  not   interest 
Mm. 
First:    Coal  Gas    Process. — There   is    little  unsaid  on 
question.    The  present  methods  of   manufactnn 
fully  abreast  of  the   times    in   the  quality  and   quantity 
ibtained  from  a  given  coal.     The  tar  is  being  dispof 
of  to  tin-  lust  advantage  and  also  the  ammonia.     A  general 
change  will  be  gradually  effected   by  which  the  cj 
will  h.-  saved — usually   12   to   lu  oz.  of     :'.\"     per  ton  of 
American  coals — as  well  as  tin-  sulphur  and  benzoic.     This 
latter  will  average  approximately  l  "5  gals,  per  ton 
carboni-ed.     This  will  be  accomplished  more  from  i 
through  larger  demands  for  L'as  than  from  new  processes. 
The  one  thing  which  need-  a   radical  change  i-  the  quality 
of  the  coke.    This  is  caused  by  the  ever  increasing  demand 
for  a  metallurgical  coke  with  the  gradual  diminishing  beds 
of  i.l.v  for  bee-hive  ovens,  also  the  dimluish- 

ihc  anthracite  deposits,  whose  substitute  must  be 
crushed  .-.ike  of  suitable  hardness  ;  added  to  thi-  the  fact 
that  the  increasing  demand  for  gas  requires  a  better  coke 
in   order  to  extend  the   market,    which,  with    ordinary  gas 

coke,  is  very  limited. 
With  the  above  conditions  in   existence   it  is  no  wonder 
that   the  by-product   oven  has   lately  received   such  pro- 
minence as   to   make  it   appear,   erroneously,  in   a  class  by 
itself.     This   view    ha-    been    strengthened    by   the    great 
secrecy    maintained  by    several   of    the     by-product    oven 
promoters  as  regards  their  machinery  for,  and  methods  of, 
handling  the    gas.     It    seems    to   the  writer  that   the   by- 
product oven  is  only  to  be  an  improvement  in  one  of  the 
ii  L'as  manufacture, viz.,  the  retort  house. 
-  made   and  delivered   to  the  hydraulic 
main  it  has  entered  wholly  into  the  domain  of   the  coal  gas 
manufacturer,  an. I  no  one,  I  think,  will  successfully  contra- 
dict this  fact.     If  the  by-product  coke  oven  can  replace  the 
retort  by  making  a  better  and  more  saleable  coke,  as  good 
u  quantity  with  as  much  tar  and  ammonia 
5t  of  labour  and  repairs,  then  the  retort  most  be 
largely  replaced  by  the  oven,  and   thi-   one   disadvantage  in 

is  manufacture  will  have  been  brought  abreast  of  the 
requirement-  of  the  time-.  This  is  now  practically  an 
Accomplished  fact.  There  are  ovens  now  in  operation 
which  are  as  tight  a-  the  average  gas  retort,  yielding  a 
coke   that    is   lower  in  volatile  matter   than    bee-hi 

made  from  the  same  coal,  and  is  very  hard  and 
thoroughly  adapted  to  metallurgical  purposes,  while  the  tras 
is  of  excellent  quality,  analysing  as  follows  .  — 


The  great  drawback  in  the  use  of  the  by-product  oven 
has  been  some  means  of  economically  heating  them,  as  the 
ovens  require  gas  tiring  to  produce  a  good  quality  of  coke. 
This,  however,  is  mo-t  satisfactorily  accomplished  by 
producer  gas  (preferably  the  Mond  type,  which  will  be 
mentioned  below).  I  >uly  a  limited  amount  of  recuperation 
is  required.  One  of  the  best  types  for  recuperation  is  the 
one  employed  by  Carves.  The  system  of  regeneration  does 
not  seem  to  produce  as  good  coke  on  account  of  regular 
fluctuations  in  the  temperature  of  the  oven  during  coking. 
producing  a   more  unevenly   porou-   coke,  and   forming  a 


i    percentage  of  higher  decomposing    i  j  ' 
thus  making  a  bighi  I  of  volatib  i  the 

eoke. 

A— inning  the  by-producl  oven  in  place  of  the  retort, 
the  products  of  one  ton  of  coal,  at  a  reasonabli 

manufacture,  are — 

I  .. 

Mel  illurgioal  coke 

Crude  tar loo 

ammonia    \H     .' 

0*76 

B.T.1  I  r.u. 

One  ton  of  bituminous  B  T.r. 

In  assuming  600  B.T.C.  p.-r  cb.  ft.  for  coal  gas,  I  have 

taken  a  very  conservative  average,  and  one  that  can  always 
be  maintained  in  practice,  as  the  following  analysis,  made 
while  making  a  test  of  Dominion  coal  with  ordinary  retorts, 

will  -how  :  — 

The  coal  analysed  — 

Per  I 

Hi   -tare 11". 

abined  volatile  matter 10 

l'i\.  .1  carbota 68*78 

I--.; 

Sulphur 1*60 

Nitrogen 1*39 

The  coke  analysed  — 

No.  l. 

Per  ' 

Moisture "'II 

Combined  volatile  matter 8*1 

Fixed  carbon 86*62 

Ash  8*7 

Sulphur -Jul 

Xo.  2. 

Peri 

Moisture 1*31 

abined  volatile  matter 8*89 

Pixedcarbon    87*27 

6*63 

Sulphur i-;*i 

The  analyses  of  the  gas  from  this  coal  is  a  good  average 
coal  gas.  The  heat  unit  determinations  were  made  with  a 
Junker's  calorimeter  between  the  gas  analyses  and  repre- 
Mtit,  not  the  same  gas  as  that  analysed,  but  give  an  average 
of  the  same  gas  and  show  the  slight  fluctuations  during 
carbonisation. 


2nd. 


3rd. 


CO, 

Illuuiinants..  5*2 

<>, 0*8 

co 

CH, 33-7 

II    .iii'l 

N. 1*5 


PerCent.  Per  Cent.  Per  Cent 


Heat  Unit  '; 

Aualv-r-  lias  per 
(  h.  Ft.  i. 


3-0 

5-n 

in 

3.V1 

.'.-I 


11 
62 
i,'.; 
45 
39*2 
M'8 
33 


1st  617*9B.T.U. 

'JiuKWVU 
3rd  617*0 


-V  sample  of  gas,  taken  when  the  same  works  were  running 
on  Westmoreland  (Pennsylvania')  coal,  gave,  on  analysis,  the 
following  :  — 

Per  Cent. 

CO, 1-8 

Illuminants 5*9 

O, ii 

CH, 42s 

CO 36 

H;  4"-;i 

Mj    3!' 

The  candle  power  wa-  17-  7-. 
Calorimeter  gave  Oyj  I5.T.C.  per  cb.  ft. 
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This,  with  the  other  analysis  given  above,  shows  that 
there  is  do  difficulty  in  producing  at  least  a  600  H.U.  gas 
and  maintaining  jt  iu  daily  manufacture. 

Second:  Bituminous  Coal  Water  Gas  Producers. — 
Under  this  type  are  classed  such  apparatus  as  manufacture 
gas  from  bituminous  coals  by  means  of  first  heating  a  large 
body  and  depth  of  fuel  with  an  air-blast,  burning  the  coal 
at  bottom  to  coke,  then  admitting  steam  and  producing 
water  pis,  the  watt  r  gas  formed  passing  up  through  the 
undecomposed  coal,  thus  distilling  off  a  part  of  the  volatile 
matter  as  coal  gas.  The  best  developed  machines  of  this 
type  are  the  Hastings  and  Loomis.  The  regular  water  gas 
machines  are  not  considered  here,  as  they  use  only  expensive 
fuel  and  produce  a  lower  heatiug  value  gas. 

An  analysis  of  blue  water  gas  made  from  gas  house  coke 
in  the  Granger  machine  gave — 

Per  Cent. 

■  0  4-8 

in 11-5 

H, 52-41 

CH ii-  1 

N 04" 

A  heat  unit  determination  of  the  same  gas  with  Junker's 
calorimeter  gave — 

B.T.U.  percb.  ft 331-5 

The  ideai  of  this  class  of  gas  machine  would  be  a  machine 
which  would  remind  all  of  the  volatile  matter  from  the  coal 
as  coal  gas  and  convert  all  carbon  into  water  gas,  i.e., 
Hj  +  CO.  This  would  be  accomplished  in  part  by  either 
getting  the  necessary  heat  from  outside  sources  to  maintain 
incandescence,  or  when  blasting  up  to  allow  the  blast  gases 
to  pass  only  through  the  carbonised  portion  of  the  coal. 
Numerous  patents  have  been  taken  out  to  accomplish  this 
in  the  different  ways  mentioned,  but  as  yet  this  field  is  open 
to  very  marked  improvements. 

The  process  which  is  the  best  developed  in  this  class  is 
the  Hastings,  or,  as  the  European  patents  read,  the 
"Hastings  and  Hauk  process."  The  writer  had  occasion 
to  examine  this  process,  which  is  in  operation  as  an  auxiliary 
to  the  natural  gas  plant  at  Louisville,  Ky.  The  test  extended 
over  a  period  of  10  days.  Jellico  coal  was  used,  analysing 
as  follows:  — 

Per  Cent. 

Carbon 63-10 

Volatile  matter 32 •33 

Moisture ran 

Ash 24 

Sulphur 0'07 

In  this  process  they  work  with  a  mass  of  fuel  from  10  ft. 
to  12  ft,  deep.  In  htating  up  by  means  of  the  air-blast, 
the  gases  produced  rise  up  through  the  whole  mass  of  fuel, 
thus  destroying  a  part  of  the  volatile  matter  of  the  coal. 
An  analysis  of  these  blast  gases  taken  at  the  outlet  of  the 
machine  gave — 

Per  Cent. 

CO 13-15 

'i; 2-00 

CO yiin 

Nj 7615 

The  volume  of  this  gas  produced  per  blast  was  12,085 
cb.  ft.  corrected  to  atmospheric  pressure.  It  was  found 
afterward  that  there  was  an  extra  air-blast  over  the  coal, 
which  destroyed  all  trace- of  (  II,  and  H_..  The  blast  gas 
was  then  completely  burned  iu  an  untight  tubular  boiler 
recuperating  nearly  10  per  cent,  of  the  heat  generated  in 
the  process  of  manufacture.  It  is,  however,  safe  to  assume 
that  quite  as  much  of  the  volatile  matter  is  distilled  with 
the  blast  gases  a-  by  the  water  gas,  as  the  heat  range  is 
rily  exactly  the  same  in  each.  The  coal  gas  in  the 
coal  should  be  in  volume  approximately  one-fifth,  or  as 
one  is  to  four,  hence  the  following  calculated  mixture 
should  represent  the  resultant  gas  in  this  process.  The 
two  actual  analyses  made  from  two  different  runs  show 
that  this  deduction  is  practically  accurate. 


'Water  li:;-  Coal  Gas 
(Typical).  (Typical). 

Mixture    Analysis    Analysis 
(Calcu-        (Ho.  1         (No.  2 
lated).      Pound).     Pound). 

I'er  Cent. 
N. 3-4 

Per  Cent. 

2-1) 

2-0 

1-0 
49-0 
35-0 

6-0 

VII 

Per  Cent. 

2'ir. 

3-12 

n-  52 
55-8 

7-0 
30-4 

1-0 

Per  Cent.  Per  Cent. 
8-2               5-4 
5'2              9-2 

0 in 

0'6 

CH 

CO 365 

43 -S 
8'2 

32-8 
1-2 

41-9 
7-5 
34-11 

llluminants. 

0-9 

B.T.TJ 363-3 

Specific  gravity  of  gas 0-576 


343 


The  large  percentage  of  non-combustibles  is  caused  by 
poor  construction  of  the  machine  used,  there  being  leaky 
valves  which  allowed  air  to  work  in  during  gas  making,  as 
a  constant  air  pressure  was  maintained  against  these  valves. 

The  average  yield  of  the  363  B.T.U.  gas  per  ton  of 
2,000  lb.  of  coal  was  51,250  cb.  ft.  (corrected). 

There  was  some  considerable  tar  produced,  and  8-03  ib. 
of  ammonia  per  ton  of  coal,  calculated  as  sulphate. 

The  gas  indicated  five-candle  power  (approximately). 

Taking  the  first  analysis  in  the  above  table,  which  gave 
363  3  B.T.U.  per  cb.  ft.,  multiply  by  51,250,  the  number 
of  cubic  feet  of  gas  from  a  ton  of  coal  gives  an  efficiency 
of  9,309  B.T.U.  in  gas  from  each  lb.  of  coal  used.  1  lb. 
of  Jellico  coal  gives  15-105  (calculated).  This,  therefore, 
shows  a  fuel  efficiency  of  61-63  per  cent,  of  the  coal  used, 
without  considering  the  coal  used  to  produce  steam.  It 
was  impossible  to  obtain  this  last  data,  on  account  of  the 
construction  of  the  plant  and  other  uses  of  the  steam. 

I  have  received  from  the  company  who  operate  the  plant 
the  following  as  the  average  of  their  winter's  operation. 
They  are  making,  I  understand,  about  2,500,000  cb.  ft.  per 
day. 

Each  1,000  cb.  ft.  required  to  produce — 

Lb. 

Coal 23 

Coke 5 

Coal  under  boiler 10 


Total  . 


The  time  of  admitting  the  steam,  or  of  gas  making,  was 
eight  minutes.  On  one  of  these  normal  runs  the  gas  was 
sampled  every  two  minutes,  and  analysed,  with  the  following 
results  :  — 


End  of  End 

First  Two     of  Fourth 

Minutes.    |     Minute. 


End 
of  Sixth 
Minute. 


End 
Of  Eis:lilli 
Minute. 


Percent. 

C02 44 

llluminants....  l'O 

O,. !         1-0 

CO 330 

H.   '         44-2 

CH, 7-8 

X2 8-6 


Lost 


Per  Cent. 

9-1) 

0-8 

2-2 
28-8 
45-24 

4-2 

9-76 


Per  Cent. 

9-5 

0-7 

3-8 
23-5 
45-1 

6-2 
U-2 


The  analyses  show  that  the  hotter  the  gas  the  greater 
the  amount  of  volatile  matter  carried  off.  This  type  of 
apparatus,  with  some  few  changes  in  construction,  should 
produce  a  400  B.T.U.  gas.  This  has  been  corroborated  in 
part  by  some  recent  analyses  made  on  a  new  plant,  in 
which  some  of  the  errors  noted  in  the  first  had  been 
corrected. 

The  coal  used  was  ordinary  slack,  mined  near  Greens- 
burg,  Pa.,  and  analysed  as  follows  : — 

Per  Cent. 

Moisture l'OO 

Volatile  matter 31-93 

Fixed  carbon 59-99 

Ash 7-08 

Xo  nil  was  used,  and  the  sample  of  gas  for  first  analysis 
was  taken  from  the  large  holder.  The  second  was  taken 
from  a  second  holderful  and  a  different  run. 
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Calorimeter  tc~t  gave  890  B.T.U.  per  eb.  ft.,  which  shows 
thai  bj  a  more  careful  exclusion  of  nitrogen  and  n  proper 
reduction  of  the  COj  there  will  be  no  difficulty  in  making 
and  maintaining  a  ii"1  B.T.1 

With  proper  appliances  for  utilising  the  producer  gas 
formed  in  blasting  up  and  the  saving  of  the  waste  heat  in 
the  gas  made,  the  net  actual  efficiency  should  bo  raised  to  at 
least  70  per  cent,  of  the  fuel  charged,  while  any  class  of 
fuel  can  he  used. 

The  net  results  at  a  very  moderate  cost  of  manufacture 
per  ton  of  eoal  would  he  (approximately)— 

8*0  Ih.  ammonia  sulphate. 
53'SOO  cb.  ft.  of  WO  B.T.1  10,000  B.T.U. 

d  -SO, ,000  B.T.1  .  (Apx.) 

Third : — Producers  or  Continuous  Gas  Machines. — This 
type   is   represented    by  the   Siemens   and  Mond  producers. 

The  inventions  of  these  two  gentlemen  represent  the  two 

steps  of  real  progress  made  in  continuous  gas  machines, 
the  manufacture  of  gas  hv  partial  combustion  with  the 
recuperation  of  waste  heat  and  saving  of  by-products.  Dr. 
Siemens  so  constructed  his  producer  as  to  get  the  very 
laigest  percentage  of  decomposition  of  iff.,  admixing 
eventually  with  the  air  a  small  percentage  of  steam  in  order 
to  reduce  his  temperature,  at  the  same  time  forming  IL 
and  C(  >  from  same.  The  following  analysis  by  Ritchie 
is  a  typical  one,  and  gives  the  practical  working  limit  of 
this  machine  : 

Per  Cent. 


CO.. 

■     II. 
ell 
II,  .. 


5-2 

it 
8-6 

Eiel 


Calorie  value  m  B.T.O.  per  cb.  it..  I.'i7-:s. 

The  amount  of  gas  produced  usually  represents,  in 
heating  efficiency,  from  t'>0  per  cent,  to  65  per  cent,  of  the 
coal  charged  iu  I  he  producer.  This  type  of  machine 
practically  supplied  the  demands  tor  producer-gas  from 
1861  to  1889.  True,  there  were  many  modifications,  but 
no  great  progress  was  made  in  the  art  during  this  time. 

The  advent  of  l>r.  Mond's  invention  marked  the  second 
epoch  in  this  branch  of  gas  making.  His  apparatus  pro- 
duce- a  higher  heat  unit  gas  per  cb.  ft.,  gives  approxi- 
mately  a  SO  per  cent,  better  yield  per  ton,  ov  over  80  per 
cent,  fuel  efficiency  of  the  eoal  charged  in  the  producer. 
-  is  clean  and  cold,  and  can  be  piped  any  distance, 
burning  readily  cold,  as  it  is  very  high  in  hydrogen,  and  is 
adaptable  to  all  purposes  where  fuel  gas  can  be  used.  Added 
to  this,  about  100  lb.  of  sulphate  of  ammonia  are  produced 
and  recovered  per  ton  of  coal,  or,  putting  it  more  exactly, 
at  least  70  per  cent,  of  the  fixed  nitrogen  in  the  coal  is 
recovered  as  Xll;.  The  machine  is  nearly  automatic,  and 
the  composition  of  the  gas  changes  very  little.  An  average 
of  many  analyses  from  several  months'  operation  gives — 

Per  Cent. 

COj 17-0 

CO 110 


I'll,  . 
H.  ... 
N     ... 


Calorific  value  in  B.T.U.  per  cb.  (t.  =  15G-;>. 

The  coal   used  to  produce  this   i-   a   very  poor  quality  of 

slack. 


The  lir-i  installation  of  these  prod 
was    at    Halifax,   Nova    Scotia,    and  •    worked 

successfully  with  Dominion  i  k,  the  avei 

is  of  the  gas  being  — 

p.  i  1  lent. 

I  0    18*0 

i), 

I'll B*8 

II    87*0 

Cll. 8'7 

Taking  the  Mond  producer  as  the  type  of  this  class,  oni 
ton  of  coal  yields,  with  a  very  moderate  expenditure  in 
labour — 

I >.i,. ob.  ii.  "I  UW9  B.T.U.gas     86405,000  B.T.U.) 

100  lb.  of  ammonium  Bulpl 
(One  i a!  equallii  10, »oo  li.T.l'. 

Tabulating  the  results  obtained  in  the  different  classes 
we  have,  as  the  products  of  one  ton  of  coal — 




Cb.  ft.  of 

B.T.1  .  of  Total 

l..'LS. 

Coke. 

Bituminous  water 

gas. 

Producer              gas 

(Mond). 

10,000                  6,000,000 

81, ,1 

Mil. 85,105,000 

1,400 



Ammonia 
(NHS). 

Tar. 

Benzol. 

Cyanogen. 

5  1b. 

ill,. 

100  lb. 
sulphate. 

Bituminous  water 

Ras. 
Producer           gas 
(Mond). 

.. 

The  cost  of  producing  a  thousand  feet  of  gas  by  these 
different  processes,  not  taking  either  the  coal  used  or  the 
products  sold  into  consideration,  using  only  the  cost  of 
labour.  The  interest  on  the  capital  investment  and  cost  of 
materials  in  the  operation  is — 

i  Ml  per  1,000 cb.  ft. 

Coal  nas 6-0  c. 

Bituminous  water  pis fi-fl  c. 

Producer  gas  i  tfond) 0*62  c. 

This  gives  only  the  cost  value  of  producing  a  given 
volume  of  gas  with  its  accompanying  by-products,  as  given 
above.  The  cost  of  coal  with  the  price  obtainable  for  the 
different  by-products  all  combine  to  change  these  values. 
These  conditions,  however,  are  different  iu  each  different 
locality  and  cannot  be  given  here,  but  can  he  easily  cal- 
culated for  any  locality  from  the  above  tables. 

The  last  and  one  of  the  most  important  considerations  is 
the  real  comparative  value  of  the  different  gases,  with  each 
other,  to  the  consumer;  in  other  words,  taking  natural  gas 
as  a  unit,  its  comparative  value  as  coal  is  so  thoroughly 
established  in  practice  that  it  certainly  makes  a  very- 
accurate  standard.  Gas  is  found  to  be  less  economical  in 
the  generation  of  steam  than  for  any  <  ther  purpose.  The 
average  of  a  large  number  of  tests  show  that  it  re  piires  SO 
per  cent,  of  the  heating  value  of  the  coal  in  natural  gas  in 
order  to  get  the  same  results,  labour,  repairs.  &c. 
considered.  In  one  test  of  two  mouths'  duration,  the 
heating  efficiency  of  the  gas  used  was  81-67  per  cent,  of 
that  of  the  eoal  in  order  to  obtain  the  same  results  under 
the  same  boilers.  This  is  also  true  of  Mond  gas,  as  tests 
already  made  give  the  same  evaporation  from  the  gas 
produced  from  one  ton  of  coal  as  burning  direct  under  the 
same  boiler.  (It  has  been  noted  above  that  the  fuel 
efficiency  of  the  Mond  producer  is  a  little  over  80  per  cent.) 

In  all  other  branches  of  industry,  especially  iron,  steel, 
and  glass  there  is  required  only  40  per  cent,  to  4.j  per 
cent,  of  the  actual  heat  units  as  gaseous  fuel  as  compared 
with  bituminous  coal. 

In  domestic  use,  i.e.,  cooking  and  the  heating  of  houses, 
the  economy  is  still  greater.     It  is  proven  by  long  practice 
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that  1.5  per  cent,  to  20  per  cent,  of  the  actual  heating 
efficiency  of  ;i  ion  of  coal  delivered  as  gas  will  compete 
sfolly  with  coal.  The  above  calculations  are  based  on 
the  prices  obtained  for  natural  gas  and  coal  in  Pittsburgh, 
and  the  difference  in  value  unit  for  unit  includes  all 
advantages  and  savings  connected  with  the  burning  of  gas 
as  compared  with  coal.     These  results  tabulated,  give — 

I*crco?i  t  nff(? 
l.TpnofC  I  [oivalentof 

.  including  all      lent  including    r  ,  necessary 

Costs,  i  ,,.--.        aUCostsol      toequalOoal= 
Repairs.  &c.  Burning.  yjo  per  Cent. 


r.T.r. 

b.  r.Tj. 

Per  Cent 

Generation       of 

so, 



go 

General  nii'l  use 

18,1 

13,50 

use  . . . 

■  000  to 

6, '.000 

15  to  20 

In  supplying  and  consuming  gas  it  is  very  advantageous 
from  the  manufacturers'  standpoint,  to  have  as  high  a  heat 
unit  :;as  as  possible  on  account  of  capital  investment  in 
mains  :  while  from  the  consumers  point  of  view  it  does  Dot 
make  as  much  difference,  as  the  higher  heating  value  gases 
require  more  air  to  accomplish  complete  combustion.  The 
different  percentages  of  air  are  therefore  given  below. 

In  the  calculations  uiven  below  a  definite  composition  of 
each  of  the  different  gases  considered  had  to  be  assumed  in 
order  to  find  the  exact  amount  of  air  necessary  for  com- 
bustion, as  well  as  the  temperature  of  combustion. 

The  following  analyses  have  been  selected  as  representa- 
tive average  analyses  of  each  gas  considered  : — 


Natural  Gas 
[PGH) 
(Analysu 

April  1V7'. 


Coal  Gas. 


liituminous 
Water  Gas. 


C1I,  . 
Cn  1 1  in 
CO,.... 

N 


p      i     • 


96-9 
0-8 

ir:; 
1'2 


CO. 

Illumi- 

nants. 

O, 

co2.... 

I'll,  ... 

Ha  .... 
N 


2' 2 
S'2 

0'fi 
3-8 
86-5 

4.V4 
.       ii'8 

100-00 


Per  Cent. 


CO*, 
lllumi- 

IlRlltS. 

Oa.... 

CO  ... 

H 

HI,  .. 
St.... 


6-83 
I'M 

0'2 
29-48 
18'95 

s-i;s 
4-64 


l't'.-MO 


Mond  Gas. 


00 

CO 

Illumi- 
nants. 

£.::: 

N, 


Per  Cent. 
17-0 


11-0 
04 

1-fl 
27'2 
42-5 


100-00 


Air  necessary  to  burn  completely  1  cb.  ft.  of  each  of  the 
above  gases  is  as  follows:  — 

Nulural  gas 9*80  cb.  ft.  air  for  complete 

combustion. 

[gas 5-iio 

Bituminous  water  gas 2'a7 

Mond  pis 1"25 

Ilefore  closing.  I  wish  to  acknowledge  the  able  assistance 
tendered  by  C.  S.  Lomax,  who  has  had  charge,  under  my 
direction,  of  all  the  different  examinations  from  which 
extracts  have  bi-en  made  for  this  article. 


Sleeting  held  on  Friday,  March  l'jlli,  lsit: 
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OH  THE  ANALYSIS  OF  ASPHALTUM. 

BY    s.    r.    \NI>    il.    B.    PKCKHAM. 

Dr.  II-  i  d  thi  Journal  of  the  Society  of  Cbemica| 

Industry  for   December   18H6,  has  proposed  a  uev 
for  the  technical  analysis  of  asphalts,  which  may  be 

as  wholly  radical.     We  shall  not  attempt  to  discuss 
all  of  the  point-  chat  be  makes.     A  few  will  be  sulli- 

One  of  us  haH  been  at  work  on  asphaltums  ol   various 
sorts  since  iv|).v    We  fully  agree  with  the  inference  that 


maybe  fairly  drawn  from  what  Dr.  Endemann  says,  that 
we  can  all  plead  considerable  ignorance  of  the  subject:  still, 
something  lias  been  learned  in  the  60  years  since  Boussing- 
ault  attempted  to  separate  the  maltha  of  Pechelbronn  into 
its  constitutional  principles.  We  think  that  Dr.  Endetnaim 
has  overlooked  some  of  the  facts,  of  which  it  may  be  said 
we  are  pretty  sun-.  I  If  these  facts  let  us  mention  a  few  as 
pertinent  to  this  discussion  :  that  bitumens,  from  natural 
gas  to  asphaltum,  include  compounds  and  mixtures  of 
compounds  belonging  to  all  of  the  known  series  of  hydro- 
carbons ;  that  of  the  more  dense  petroleums,  malthas, 
and  asphaltums  these  compounds  have  been  very  little 
investigated  ;  and  that  no  one  has  pretended  to  determine 
the  series  present  in  any  asphaltum.  Consequently,  to  talk 
about  petrolene  and  asphaltene  as  entities,  as  chemical 
compounds,  is  no  more  rational  than  to  speak  of  kerosene 
and  naphtha  as  constituents  of  petroleum. 

Dr.  Endemann  deals  with  refined  asphalts  as  if  they 
were  quite  independent  of  the  crude  materials  from  which 
they  were  derived.  As  a  chemist  we  think  he  has  made 
a  great  mistake  at  the  outset.  He  says  that  asphalt  is 
asphaltene  dissolved  in  petroleum.  He  might,  with  equal 
propriety,  say  that  petroleum  is  petroleum  tar  dissolved  in 
kerosene.  Neither  the  word  petrolene  nor  asphaltene  has 
any  meaning  as  a  name  for  a  chemical  compound. 

While  at  Trinidad  we  were  impressed  with  the  large 
amount  of  strong  mineral  water  that  saturated  the  crude  pitch, 
and  the  important  role  that  it  must  play  in  the  technology 
of  that  substance.  The  water  itself  is  of  no  consequence, 
it  is  the  salts  that  the  water  holds  in  solution.  If  the 
water  is  all  evaporated  the  salts  may  act  only  with  greater 
energy.  We  therefore  determined  to  study  the  pitch  with 
reference  to  this  question.  The  pitch,  when  taken  out  of 
the  lake  is  completely  saturated  with  this  water,  some  of  it 
is  dripping  wet.  When  it  is  refined  the  water  dries  out, 
and  the  salts,  particularly  the  sulphates,  react  with  the 
bitumen.  Every  refiner  knows  that  vast  quantities  of 
hvdrogen  sulphide  escapes.  Does  Dr.  Endemann  think 
that  this  gas  exists  entangled  in  the  pitch  ready  formed, 
and  is  simply  driven  off  by  heat  ?  If  so,  he  is  greatly 
mistaken. 

We  have  carefully  examined  pitch  procured  from  both 
within  and  without  the  lake.  Their  action  was  identically 
the  same.  About  100  grms.  were  placed  in  an  iron  casserole 
and  heated  very  carefully,  with  a  thermometer  as  a  stirrer. 
They  softened  at  about  140:  F.,  and  continued  to  grow 
softer,  until  at  200°  F.  they  were  quite  plastic,  and  began  to 
give  off  little  puffs  of  vapour.  On  testing  these  puffs  with 
lead  paper  the  reaction  was  strong  for  hydrogen  sulphide. 
As  the  heat  increased  the  reaction  became  more  energetic, 
until  at  300°  F.  the  melted  pitch  boiled  from  escape  of  gas, 
a  large  part  of  which  was  hydrogen  sulphide.  The  tem- 
perature was  maintained  at  about  400°  F.  for  about  three 
hours,  until  the  fused  pitch  became  quiet  and  gave  off  very 
little  gas.  The  gases  given  off  from  start  to  finish  consisted 
largely  of  hydrogen  sulphide. 

In  order  to  further  test  this  matter,  100  grms.  of  crude 
commercial  lake  pitch,  from  near  "the  tramway,  was  coarsely 
pulverised,  suspended  in  distilled  water  in  a  flask,  placed 
on  a  steam  bath,  and  heated  at  from  140°  to  150°  F.  At 
that  temperature  the  pitch  was  not  adhesive,  and  remained 
suspended  in  the  water.  It  was  digested  in  successive 
portions  of  water  for  about  a  week,  until  the  water  no 
longer  gave  a  reaction  for  sulphuric  acid,  the  whole  amount 
of  water  beiDg  about  5  litres.  The  first  portion  of  water 
used  contained  a  notable  quantity  of  ferrous  sulphate, 
which,  on  standing,  became  ferric  sulphate,  with  deposition 
of  ferric  oxide.  The  5  litres  were  concentrated  to  one,  and 
portions  of  100  c.c.  each  were  evaporated  in  duplicate  on  a 
water-bath  for  total  solids.  The  amount  obtained  equalled 
an  average  of  1-3.55  per  cent,  of  the  pitch.  In  two  other 
portions  the  sulphur  existing  as  soluble  sulphates  was 
determined.  It  amounted  to  0- 1483  per  cent,  of  the  pitch. 
The  residue  from  which  the  aqueous  solution  had  been 
made,  when  dried,  was  without  cohesion  at  ordinary  tem- 
peratures, and  when  rubbed  up  in  a  mortar  resembled  in 
appi  nance  a  rich  garden  soil.  Duplicate  determinations  of 
the  sulphur  in  this  extracted  pitch  gave  an  average  of 
3-3425  per  cent,  of  the  pitch  originally  taken.     Duplicate 
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p ,,,;..  Mil     ether,     with 

petroleum  ether  followed  bi  boiling  spirits  ol  turpentine, 
and  with  tin-  game  followed  bj  chloroform,  and  the  sulphur 
determined  In  the  several  pairs  of  solutions.  The  ^  .il n.  - 
obtained  wei 

Pel  O  hi. 

Sulphur  in  the  aqueous  solution 0 

petroleum  ether  solution  l"MM 

spirits  ot  turpeutine  solution 0*7818 

i 

residuum  solution O'SftM 

Total  sulphur  in  pitch S"  1008 


When  Mi-s  Linton  analysed  the  B7  specimens  for  the 
i  trial,  tli.-  chloroform  extract  accumulated  to  the 
amount  of  about  2  •.-nil-.  The  excess  of  chloroform  was 
distilled  ofl  on  a  water-bath,  the  residue  evaporated  nearly 
to  dryness  and  allowed  to  become  quite  drj  bj  exposure  t.i 
the  .in  of  ihe  laboratory.  The  dry  residue  was  repeatedly 
washed  in  95  per  cent,  ethylic  alcohol  until  the  alcohol  was 
no  longer  coloured;  when  a  very  light,  dry.  brown,  and 
incoherent  powder  remained,  which  contained  S*871  per 
of  sulphur.  When  carefullj  heated  in  a  platinum 
crucible,  it  became  black,  intermixed,  gave  off,  fast. 
hydrogen  sulphide,  then  dense  vapours,  which  took  tire  and 
burned  with  a  smoky  Same,  leaving  a  mass  of  coke  that 

.  burned  off,  leaving  a  very  light  ash  that  retained  the 
form  of  the  intermixed  mass.  This  ash  consisted  almost 
■wholly  of  ferric  oxide  that  dissolved  in  hydrochloric  aeid  with 
difficulty.     The  amount  was  5*016  per  cent,  of  the  powder 

51  IS  per  cent,  of  ii  "ii,  which,  with  the  .VS71  per  cent 
of  sulphur  amounted  to  9*3822  percent,  that  was  neither 
carbon,  hydrogen,  nor  oxygen.  We  believe,  however,  that 
the  sulphur  and  iron  are  inorganic  combination  with  the 
other  three  elements. 

This  chloroform-soluble  part  is  the  only  constituent  of 
Trinidad  pitch  that  has  been  isolated  m  sueh  form  as  to 
approach  the  requirements  demanded  of  a  cheniieal  com- 
pound. ( If  course  if  it  contains  nearly  (5  per  cent,  of  sulphur, 
which  Dr.  Kndemann  did  not  know  was  there,  bis  determin- 
ation of  the  carbon  anil  hydrogen  are  probably  valueless. 
\\  .  have  not  made  any  combustions  for  several  reason-. 
chief  unions;  which  is  the  fact,  that  the  material,  while  all 
obtained  from   Trinidad    pitch,  was   not  all  from   the  same 

imen.  We  have  concluded  that  the  brown  powder  is  a 
sulphosalt  of  iron,  in  which  ferrous  sulphide  is  linked  In 
sulphur  to  an  organic  radical.  It  is  properly  to  he  con- 
sidered a  part  of  the  bitumen.  Before  we  know  anything 
about  the  compound,  if  it  be  a  compound,  it  has  got  to  be 
treated    a-    suggested    by  Miss  Linton  in   her  rir-t  paper — a 

creation  that  Dr.  Endemann  appears  to  have  overlooked. 
She  says  "  a  review  of  the  results  heregivi  ts  the 

query,  have  the  methods  heretofore  employed  tor  the 
technical  analysis  of  asphaltum  really  been  analytical  at  all. 
Would  no;  a  method  and  pi  by  the  results  of 

the  qualitative  analyses  given  in  this  paper,  and  based  on 
the  8  application  of  different  solvent-  ami  yielding 

Its   similar  to   those   of    fractional   distillation,   re 

ime    analytical,   especially    if   the    separate    portions 

lived  by  the  different  solvents  were  subjected  to  sueh 
treatment  by  oxidising  agent-  as  would  enable  us  to 
determine  to  what  groups  of  hydrocarbons  the  different 
substances  dissolved  respectively  belong"  ?*  The  colossal 
magnitude  of  this  problem  deter-  any  chemist  who  knows 
anything  about  it  from  attempting  its  solution. 

There  are  few  substances  in  nature  more  complex  than 
crude  Trinidad  pitch.  It  consists  of  crude  bitumen, 
mineral  -alts,  sulphate-,  chloride-.   Sec,    partially    dei 

I,  humus,  humie  acid,  &c,  sand  and  clay,  ferric 
disulphide  in  such  a  minute  state  of  division  that  it  may 
almost  be  said  to  be  moleeular.  and  sulphur  ;  some  of  it  no 
doubt  free,  and  the  remainder  in  various  forms  of  organic 
combination.  Xo  chemist  has  yet  attempted  to  show  what 
the  varied  reactions  of   these   materials    upon    each  other 
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I Ime-  a-  a    re-ultaui   m  the  crude  I'll  li.  noi    has  any 

mpt  been  made  to  show  what  the  chi  it 

refining    are.      Ii    i-    obvious    that    a    part   of    il 

pea   a-   hydrogen    sulphide.      It    is  quite    lertain   the 

amount  so  removed  depends  upon  the  temperature  and  the 

i  of  time  the  pitch  is  heated  ;    but  what  hee.uiie-  of  the 

sulphur  thai  remains,  what  new  combinations  follow  ; 

if  any,  those  remarkable  humus  compounds  play  in 
the  new  arrangement  -  bo«  much,  if  any,  of  the  compounds 
of  iron  and  sulphur  are  removed,  and  many  other  problems, 
are  those  thai    the  chemists  of  the  future  have  got   to 

solve. 

We  Know  already  that  refined  Trinidad  pitch  ma\ 
of  a  good  quality  of  crude  pitch  care  full j  melted,  contain 
after  being  refined,  about    the   same   percentage  of   sulphur 
a-  the   crude;  but,  as   a  large  proportion  of  the  pitch   is 
removed  in  the  process  of  refining,  so  a  correspond^ 
large  proportion  of  the  sulphur  ha-  disappeared.     Thei 
nothing  in  the  treatment  by  solvent-  to  change  the  condition 
of   the    mineral    matter.      If,    however,   the    pitch   has   been 
nihil    in    the  still,   as    Mr.  Richardson    -ay-   in    one  of  his 
reports  is  the  custom  of  the  Barber  Co.,  the  problem  of 
comparison  of  results  becomes  infinitely  complicated ;  for, 

as  the  pitch  is  made  n fluid,  more  or  less  sulphur  may 

burn  out  more  or  less  hydrogen,  and  a  variety  of  combina- 
tions anil  recombinations  follow.  Dr.  Kndemann  seems  to 
think  that  oiling  -imply  adds  to  the  petrolcnc  and  makes 
it  capable  of  dissolving  more  asphaltene.  If  that  is  tin- 
ease  it  destroys  the  validity  of  the  com; 
the  apparent  value  of  the  oiled  specimen.  It  may  do  more: 
it  nia\  menace  the  volatility  as  well  as  solubility  of  tbi 
called  asphaltene,  and  thus  augment  the  apparent  value  of 
the  specimen.  It  also  makes  a  specimen  apparently  require 
less  residuum  oil  to  soften  it,  when  in  reality  it  does  not.  the 
oil  having  been  added  in  two  portions 

Again,  the  pitch  may  have  been  blown  with  air  in  refining. 
Blowing  bitumen  with  air  at  400' F.  burns  out  the  hydrogen. 
The  Blyerite  process  proves  it  in  the  s;lme  manner  that  the 
Dubb's  process  proves  the  burning  out  of  hydrogen  by 
sulphur.  A  large  amount  of  personal  experience,  which  we 
are  not  at  liberty  to  further  explain,  has  proved  to  us  years 
ago  that  both  air  and  sulphur  will  at  high  temperatures 
remove  hydrogen  from  asphaltum,  making  it  hard  and 
brittle. 

If  the  pitch  is  oiled  in  the  kettle,  the  increased  fluidity  of 
the  refined  pitch  makes  a  barrel  of  pitch  extremely  irregular 
in  its  composition.  Much  of  theorgauic  matter,  not  bitumeD. 
and  a  part  of  the  chloroform  soluble  will  rise  to  the  top, 
while  a  part  of  the  mineral  matter  sinks  to  the  bottom,  thus 
leaving  the  middle  of  the  barrel  much  richer  in  desirable 
qualities  than  the  average  of  the  barrel.  Those  who  are 
posted  take  their  samples  from  the  middle  of  the  barrel. 

Xow  Dr.  Endemann  has  proposed  to  take  a  sample  of 
one  or  the  other  of  these  refined  pitches  and  heat  the 
bitumen  extracted  by  chloroform  for  29  hours  in  a  stream 
of  carbonic  acid  gas,  at  a  temperature  of  200a  C. — 2J"  O. 
=  392°  F. — 42S3  F.,  and  weigh  the  residue  as  asphaltene. 
He  says,  "the  loss  should  be  called  water  and  light  petro- 
Iinea."  Why'.'  It  should  be  called  exactly  what  is.  If 
the  chloroform  is  dry.  a-  it  should  be,  where  does  the  water 
come  from?  At  that  temperature  the  distillates  are  not 
light  unless  they  are  cracked  products  of  decomposition,  as 
they  might  be  in  this  ease.  If  they  arc  not  decomposition 
products  they  are  heavy  oils.  As  long  a-  any  volatile 
matter  is  dsiven  off,  hydrogen  sulphide  will  form  a  part  of 
it,  until  nothing  but  coke  is  left ;  why,  then,  shall  we  name 
it  until  we  know  what  it  is  ? 

He  says  that  "  asphalt  is  mainly  asphaltene  dissolved  in 
petrolene,  like  turpentine."  What  kind  of  asphalt 
he  mean  ':  Is  it  one  containing  7i  per  cent,  of  sulphur  or 
one  half  of  one  per  cent,  of  sulphur  ?  Is  it  one  with  a 
large  per  cent,  of  pyridin  bases,  that  on  distillation  will  not 
yield  a  trace  of  paraffin,  or  is  it  one  that  contains  only  a 
trace  of  nitrogen  and  yields  largely  of  paraffin?  Is  it  one 
that  forms  substitution  compounds  with  great  readiness 
with  nitric  acid,  or  is  it  one  that  is  simply  oxidised  into 
water  and  oxides  of  carbon,  without  a  trace  of  nitro-substi- 
tution  compounds?  We  satisfied  ourselves  30  years  ago 
that  nothing  but  decomposition  products  can  be  obtained 
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from  the  distillation  of  solid  asphaltums.  Whj ,  then,  should 
ire  attempt  to  go  back  to  Boflssingault's  early  research, 
which  he  himself  admitted  «  is  unsatisfactory? 

We  have  lately  had  two  specimens  of  refined  Trinidad 
pitch  submitted  to  us  bj  members.  They  were  so  nearly 
■like  in  colour  that  when  powdered  and  placed  in  the  sun 
in  a  window  seat  to  dry.  they  were  both  black  and  coherent 
in  10  minutes,  and  if  not  carefully  labelled  could  not  have 
been  distinguished. 

The  results  of  analysis  were  reported  as  given  below  : — 


II. 


Soluble  in  petroleum  ether 
turpentine 

chloroform 

Total  bitumen., 


Organic  and  volatile. 
Mineral  matter 


Per  Cent. 
S'.r.-iiti 
19-270 

0-713 

59-250 

8'507 

32 -2  is 


Per  Cent. 

88'  is:. 

21-705 

1-138 

01-323 

7-K10 
31-217 


liiii-iiim 


loir  ono 


Sulphur 

Silica 

Oxides  of  iron  and  alumina 


3-639 
19-182 
21-168 


3-372 
20-005 

19-377 


JFota]  bitumen — 

Soluble  in  petroleum  ether  . 
„  turpentine,  after. 

„         chloroform     „    . 


Proporfion  of  total  bitumen  soluble  in 
boiling  turpentine. 


32-417 
1-174 


62-743 

30-394 
1-863 


lilil'llliu 
98-854 


100-000 
98-137 


Upon  these  results  we  pronounced  these  two  specimens, 
samples  of  practically  the  same  thing.  Such  an  examination 
involves  a  considerable  amount  of  careful  analytical  labour, 
but  the  results  are  not  without  value.  If  anyone  has  any- 
thing really  better  to  offer,  no  one  would  be  more  glad  than 
ourselves  to  hear  the  report. 

Discussion. 

Mr.  Clifford  Richardson,  in  reply  to  a  question 
whether  the  silica  and  the  oxides  of  iron  and  aluminium 
were  given  on  the  total  or  on  the  percentage  in  the  ash, 
said  that  they  were  the  percentages  in  the  ash.  Adding 
together  the  19  and  21  made  32.  The  silica  and  oxide  of 
iron  made  up  the  total.  The  silica  was  the  much  larger 
constituent  of  the  ash. 

Dr.  Endlmanx  saiil  it  seemed  evident  that  the  author 
looked  upon  the  sulphur  as  a  necessary  constituent,  not 
onl)  of  asphalt,  but  also  of  asphaltene,  or  of  the  substance 
which  remained  behind  after  distillation.  Without  intend- 
ing to  deny  the  presence  of  a  certain  amount  of  sulphur  iu 
bitumen  prepared  by  the  author's  method,  he  (Dr.  Ende- 
mann)  denied  the  conclusions  which  the  author  had  drawn 
from  the  work  he  has  done.  Sulphur  was  present  in  most 
asphalts,  but  the  sulphur  was  not  a  consituent  of  asphaltene. 

■n  investigation  of  asphalt  was  with  a  view  of 
isolating  those  substances  which  really  gave  asphalt  its 
peculiar     properties,    and    the    substances    which    he    had 

I  did  not  contain  sulphur.  He  consequently  left  out 
all  such  substances  which  he  knew  did  not  beiong  to  the 
bituminous  material.  He  separated  the  sulphur  on  the  same 
principle  that  he  separated  the  ashes,  if  Texan  asphalt, 
alluded  to  in   his  second   paper  (this  Journal,  1897,   122), 

-tilkd.  sulphur  compounds,  as  well  as  some  sulphur- 
etted hydrogen,  were  obtained  in  the  distillate.  The  residue. 
dissolved  in  a  little  chloroform  and  evaporated,  contained 
in  the  a  out  0-4  per  cent,  of  sulphur.     Of  this  0-4 

t.  of  sulphur,  however,  he  had  been  able  to  eliminate 
during  the  whole  process  described  in  the  paper  -till  more, 
leaving  only  a  Iittli  over0-l  per  cent,  oi  sulphur  behind. 
Asphaltic  oxide  i  ..,.11  ,<  I  contained  16  per  cent,  of  oxygen. 
torn  of  oxygen  therein  would  correspond  to  I  percent. 
of  oxygen  ;  one  atom  of  sulphur   iu  such  compound  would 


correspond  to  8  per  cent,  of  sulphur.  Assuming  the  mate- 
rial to  contain  o--l  per  cent.,  the  formula  must  be  multiplied 

by    -     =  20,  in  order  to  insert  one  atom  of  sulphur  ;  that 

is,  they  would  have  a  formula  for  asphaltic  oxide  like  the 
following  :  (',  „11|U(  )-„S,  which  was  quite  preposterous.  But 
since  more  than  half  this  sulphur  could  be  removed  by- 
further  treatment,  it  was  clear  that  sulphur  was  simply  a 
slight  impurity,  owing  to  an  imperfect  method  of  extraction. 
There  were  thus  asphalts  where  sulphur  played  no  part 
whatever.  Admitting  that  Trinidad  asphalts  contain  a  very 
large  amount  of  sulphur,  he  had  not  analysed  for  it,  not 
wanting  sulphur  in  his  product;  and  he  had  done  his  best 
to  exclude  it  during  the  purification  described  in  his  former 
papers.  The  author  implied  that  the  asphaltogeu  or 
asphaltene  contained  sulphur  of  constitution,  and  that  it 
was  this  sulphur  which  linked  the  metals  to  the  organic 
portion  ;  that  is,  he  looked  upon  the  solution  of  the  iron  as 
due  to  the  formation  of  a  thio  salt.  Now,  apart  from  the 
fact  that  the  chloroform-soluble  inorganic  material  con- 
sisted mainly  of  alumina  with  only  small  quantities  of  iron 
and  lime,  and  that  aluminium  sulphide  could  never  exist  in  a 
mass  often  containing  10  per  cent,  of  water,  if  bitumen  of 
refined  Trinidad  asphalt  were  extracted  by  means  of  a  little 
chloroform,  a  considerable  amount  of  sulphur  dissolved. 
But  if  that  solution  were  diluted  with  more  chloroform,  as 
stated  in  his  previous  paper,  a  precipitate  was  obtained, 
which,  on  being  examined,  gave  far  more  sulphur  tliau  the 
pitch  which  remained  in  solution.  Further  dilution  gave  a 
further  precipitate.  If  that  were  filtered  off  and  the  solution 
allowed  to  stand  a  day  of  two,  the  apparently  clear  liquid 
deposited  a  third  precipitate,  and  thus  within  a  few  days  the 
10  or  6  per  cent,  of  sulphur  which  the  author  found  in  his 
asphalt  came  down  to  about  1  per  cent.  Of  course  the 
removal  afterwards  of  the  petrolene  would  still  more  reduce 
the  sulphur  in  the  residue.  Now,  according  to  his  theory, 
the  sulphides  were  soluble  in  a  chloroform  solution  of 
asphaltene  and  more  soluble  in  concentrated  solution  than 
in  dilute  solution.  This  was  nothing  so  very  extraordinary. 
They  could  not  dissolve  resins  in  water,  yet  they  knew  that 
they  could  dissolve  resins  in  water  containing  other  sub- 
stances iu  solution.  Those  who  had  had  anything  to  do 
with  the  poorer  grades  of  logwood  extract  would  know  that 
logwood  extract  diluted  with  water  gave  a  heavy  precipitate, 
insoiitble  on  washing;  but  it  was  in  perfectly  clear  solution 
before.  Refined  asphalt  contained,  like  nearly  all  carboni- 
ferous minerals,  pyrites,  and  later,  after  exposure,  perhaps 
also  sulphates  ;  so  it  might  contain  arsenical  pyrites.  That 
these  substances  might  have  influence  on  the  two  asphalt 
constituents  during  application  was  possible,  and  certainly 
worth  the  study ;  but  everybody  must  admit  that  this  was  a 
secondary  matter. 

Now  as  to  the  reaction  accompanied  by  the  formation  of 
sulphuretted  hydrogen.  For  many  years  his  hydrogen 
sulphide  apparatus  consisted  of  a  flask  filled  with  paraffin, 
to  which  a  certain  amount  of  sulphur  had  been  added. 
Heating  alone  produced  sulphuretted  hydrogen.  But  if 
iron  pyrites  instead  of  sulphur  were  taken  and  heated  with 
paraffin  they  would  find  that,  instead  of  all  sulphur  passing 
over,  with  formation  of  an  unsaturated  hydrocarbon,  iu  the 
case  of  irou  pyrites,  FeS2,  only  half  the  sulphur  passed 
over,  while  half  remained  behind  with  the  iron.  The  petro- 
lenes  contained  paraffins.  In  Texas  asphalt,  at  least,  the 
petrolene  contained  about  25  per  cent,  of  paraffins.  The 
other  substances  or  substance  seemed  to  be  a  diterpene  or 
perhaps  a  mixture  of  several  diterpenes,  as  far  as  he  had 
been  able  to  determine.  Boussingault  made  an  analysis  of 
petrolenes  obtained  from  the  asphalt  of  Pechelbron,  and  he 
found  it  had  the  composition  of  spirits  of  turpentine. 
I  low  ever,  it  had  a  very  much  higher  boiling  point,  and  the 
vapour  density  was  fouud  to  be  about  9,  which  would 
indicate  that  he  had  not  a  terpeue  hut  a  diterpene  in  his 
hands. 

His  reasons  for  believing  that  there  was  a  diterpene 
present  were  :  concentrated  sulphuric  acid  acted  upon  the 
material  very  energetically,  developing  sulphurous  acid, 
an<l  producing,  besides  a  sulpho  acid,  a  solid  black  con- 
densation compound,  looking  like  asphaltene,  but  which 
was  not  asphaltene;    also  the    boiling    point   of   the  sub- 
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-unci',  tlio  peculiar  Suoreicesoe,  and  the  artificial  mask 
odour  on  treatment  with  nitric  acid.  Artificial  musk  is 
trinitrocymene.  The  products  which  he  obtained  could 
not  be  chemically  pure.  The  nature  of  these  Mibstanci  - 
did  not  permit  it.  He  had  statiit  repeatedly  that  his  brawls 
Here  only  approximate!  and  to  be  used  Dimply  as  guides 
in  ohemical  analysis,  and  in  this  ease  they  held  good.  By 
whichever  ol  Ins  methods  the  ohemical  analysis  was 
carried  out  he  generally  Obtained  concordant  results. 

The  author's  references  to  his  paper  as  to  how  asphalt 
should  he  treated,  \c.  were  nut  always  correct.  II  •  stated 
that  Boussingauk's  process  was  unsatisfactory,  and  that  he 
rind  said  himself  it  was  unsatisfactory.  The  reason  he 
(J>r.  Endemann)  had  never  dwelt  upon  it  before  was  this  : 
Boussingault  had  found  that  when  he  made  a  combustion 

of  his  original  asphalt,  that  he  could  find  in  it  only  2  to  'i 
per  cent,  of  oxygen.  When  afterwards  he  examine, 1  his 
so-called  asphaltcne  he  found  it  contained  15  per  i 
and  when  he  developed  the  relation  between  the  two,  then 
he  found  out  he  got  a  good  deal  more  of  asphaltic  oxide 
than  would  correspond  to  that  small  quantity  of  oxygen 
which   he  found  in  the  original  asphalt.     In   i 

he  had  asphalt  which  contained  very  likely asphaltOgen 
as  well  as  asphaltene. 

The  Ciiairm  vn  said  he  understood  from  the  paper  that 
the  author  seemed  at  issue  with  Dr.  Endemann,  because  he 
understood  Prof.  Endemann  to  intimate  that  asphaltum 
was  a  combination  of  two  orthree  simple  definite  compounds, 
while  his  opinion  was  that  asphaltum  was  a  mixture  of  an 
indefinite  number  of  definite  compounds. 

Dr.  Knokm.w  said,  as  the  result  of  his  last  investigation, 
he  sorted  with  an  asphaltOgen  containing  less  than  0*2 
per  cent. of  sulphur,  and  being,  therefore,  a  practically  pure 
hydrocarbon.  This  substance  oxidised  to  asphaltene,  then 
to  asphaltic  acid,  and  finally  to  asphaltulmic  acid.  Com- 
mencing with  a  pure  hydrocarbon,  he  obtained  all  these 
substances.  Of  these  substances  the  asphaltOgen  and 
asphaltene  and  asphaltic  oxide  might  be  found  in  one  single 
specimen  of  asphaltum.  The  asphaltic  oxide,  however.  was 
not  a  substance  which  possessed  bitumen  properties,  so  that 
the  solid  hydrocarbon  or  the  solid  bitumen  consisted  of 
two ,  substances — asphaltOgen  and  asphaltene ;  the  volatile 
substances  consisted  of  a  series  of  hydrocarbons  belonging 
the  paraffin  series  and  also  one  or  more  hydrocarbons 
belonging  apparently  to  the  diterpene  series.  This  investi- 
gation was  not  concluded,  but  at  any  rate  there  were  a 
number  of  substances  present.  Mr.  Peckhani  based  his 
remarks  on  his  first  paper  which  treated  simply  of  the  hard 
asphalts  used  for  paving.  Those  contained  mainly  asphalt 
At  that  time  he  did  not  yet  know  asphaltOgen.  He  did  not 
get  asphaltOgen  until  he  commenced  to  work  with  the  malthas, 
ll'.s  tirst  paper  was  ,<u  the  hard  paving  asphalt  after  being 
refined,  while  the  second  paper  treated  of  the  malthas,  which 
reached  them  also  refined  ;  that  was,  so  far  refined  that  the 
water  was  driven  off  before  they  were  sent  out,  and  probably 
the  very  lightest  petrolenes.  There  were  a  great  variety  of 
asphalts,  both  hard  and  soft,  but  he  had  invariably  been 
able  to  get  asphaltic  oxide  from  any  and  all  asphalts  which 
he  had  examined.  That  is.  they  contained  a  hydrocarbon 
or  an  oxygen  compound  which  oxydised  at  a  temperature 
of  between  220  and  i."iO°  C..  and  might  finally  be  converted 
into  the  substance  asphaltic  oxide. 

Dr.  Schweitzkb    asked    if    every     asphalt     contained 

asphaltOgen. 

Dr.  Exix'.mvxn  said  that  every  one  which  he  had  seen 
contained  asphaltene  ;  even  the  petroleum  residuum  oil  used 
as  a  dilutant  in  case  of  fluxing  for  cement  contained  about 

c  cent,  of  asphaltOgen,  which  might  be  obtained  as  ! 
asphaltic  oxide. 

The  Chairman  asked  what  were  the  characteristic  pro- 
perties of  asphaltene  generally. 

Dr.  Km'Kmvss.  in  reply,  sai.l  that  asphaltene  was.  at 
ordinary  temperature,  solid.  Its  melting  point  was  at  about 
210°  C.  When  melted  it  soon  became  covered  with  a 
wrinkled  skin,  and  this  skin,  when  pushed  aside,  became 
quite  elastic,  and  another  skin  formed,  all  of  which  skin- 
finally  were  converted  into  asphaltic  oxide  of  the  formula   i 


CMH,,I  I,.      If  mixed   with    real    pi  btained    bj    the 

distillation  of  asphalt,  it  gave  a  mixture  with  the  properties 
-plultum. 

in  reply  to  farther  questions,  Dr.  Endemann  went  on  to 

-iv  that  asphaltOgen  was  riot  very  good  for  varnish  pnr- 
poses;  asphaltene  was  better.  A  certain  quantitv 
asphaltOgen  would  make  an  asphaltene  more  elastic,  [n 
the  ease  of  varnish  gum.  the  petrolenes  were  nearly  all 
driven  out,  and  a  small  quantitv  of  asphaltOgen  was  ol 
great  value  as  taking  the  place  of  the  pctrolcne,  and  pro- 
i  -ticitv,  with  the  additional  advantage  that  it  was 
far  more  stable  than  the  more  volatile  petrolene.  The 
asphaltOgen  had  a  very  high  boiling  point.  AsphaltOgen 
was  separated  from  asphalt  as  follows  :  — In  the  first  p 
the  amount  of  asphaltOgen  pr,  sent  was  determined  by  the 
quantity  of  asphaltic  oxide  which  can  be  obtained  from  it. 
Guided  by  this,  the  asphalt  was  distilled  in  a  partial  vacuum  ; 
it  being  necessary  not  to  overheat  the  material,  because 
the  temperature  for  the  distillation  of  petrolenes  and  the 
destruction  of  the  asphaltene  lay  very  near  together.  A 
member  present  had  tried  distillation  in  an  absolute  vacuum, 
and  perhaps  would  give  his  experience. 

A  viLvna  i;  stated  that  in  his  bands  distillation  in  a  partial 
vacuum  was  not  a  success ;  but  a  vacuum  of  about  71 1  mm, 
gave  a  very  go,., I  result.  By  distilling  in  a  half  vacuum, 
he  obtained  a  peculiar  decomposition  and  a  sulphurous 
odour,  and  on  this  account  he  decided  to  get  a  perfect 
vacuum  with  a  pump  working  with  about  V>  ft.  water 
pressure.  With  this  pump  he  got  a  splendid  result,  but 
distilled  about  J,  oz.  only.  The  first  trial  in  a  vacuum  was 
not  a  success ;  his  half-gallon  retort  collapsed.  With  a 
sand-bath  it  distilled  very  easily  and  very  quickly.  The  liquid 
was  perfectly  transparent.  He  used  Trinidad  asphalt,  but 
did  not  know  to  what  extent  it  would  be  of  use  to  Dr.  Ende- 
mann. 

Dr.  Eniikmann  said  the  Trinidad  asphalt  did  not  contain 
much  petrolene.  He  had  used  an  asphalt  containing  about 
25  per  cent,  of  petrolene,  and  with  this  he  was  able  to 
obtain  a  sufficient  yield  of  material. 

Mr.  S.  F.  Peckham  wrote,  in  reply,  that  Dr.  Endemann's 
paper  in  the  December  issue  of  the  Society's  Journal  was 
the  only  paper  of  his  relating  to  asphalts  that  he  had  - 
He  did  not  recollect  having  said  that  sulphur  was  a  neces- 
sary constituent  of  asphalt  or  asphaltene,  of  which  latter 
substance  he  had  no  knowledge.  The  statements  made 
were  the  result  of  careful  research,  extending  over  niany 
inonths  on  his  own  part  and  that  of  his  sou.  They  were 
intended  to  refer  to  Trinidad  pitch  solely,  and  not  to*  bitu- 
mens in  general,  asphaltene,  asphaltOgen,  or  any  other 
substance.  After  having  an  opportunity  to  studv  the  dis- 
on  in  print,  and  the  paper  on  the  same  subject 
promised  by  Mr.  Kichardson,  he  might  possibly  prepare 
some  further  notes  on  the  subject. 

3ournai  ana  ^atrnt*  literaturf. 
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I -PLANT,  APPAKATUS,  AND  MACHINERY. 

Slone  [Artificial],  capable  of  Resisting  Fused  Alkalis, 
Alkali  Sulphides,  and  Hydrochloric  Acid.  W.  Henipel 
and  W.  Sezierski.  Bayerisches  Ind.  u.  Gewerbe  Blatt, 
Thonwaaren  Ind.  11,  14*. 

See  under  IX.,  page  442. 

_Y.  «■  Fractional  Distilling  Apparatus  for  Laboratory  and 
Industrial    Uses.      A.    Tixier,    Cbenal-Ferrou-Douilhet 
and  Co.     Bull.  Soc.  t'him.  1897, 17,  392. 
See  under  XXIII.,  page  465. 

PATENTS. 

Superheating  Steam,  Impts.  in  Apparatus  for.     G.  Sinclair, 

Albion    Koiler    Works,   Eeith,    X.B.      Eng.    Pat.    7819, 

April  14,  1896. 

The    ''apparatus    for   superheating  steam,  comprises    two 

Is  provided  with  steam  inlet  and  outlet  branches,  and 

connected  together  by  rows   of   tubes,  the    tubes    being 

arranged  in  the  main  flue  or  equivalent  part  of  a  boiler  or 

set  of  boilers,"  so  that  they  are  heated  "  by  the  outgoing 

gases."— B.  A. 

Highly  Superheated  Steam  or  Vapours,  Improved  Method 
and  Apparatus  for  Producing.     D.  Adorian,  Budapest, 
Hungary.     Eng.  Pat.  6377,  March  23,  1896. 
The  heatino-  gases   are   conducted   between   a    system    of 
continuous  "tubes,  through    which  the  steam   or  vapour  is 
passed  in  a  direction  opposite  to  the  direction  of  the  gases. 
The  tubes  are  tapered  or  reduced   in   diameter  from  the 
place   at   which   the   steam   or    vapour   enters    from    the 
generator  to  the  place  at   which  it   leaves  the  tubes,  this 
-truction  giving  a  greater  area  of  passage  to  the  heating 
I  he  place  where  they  enter  the  system   of  tubing. 
The  beating  gases  are  deflected  by  plates  disposed  between 
the  tubes,  to  distribute  the  gases   uniformly,  and  heat-con- 
ducting  bodies    may    also   be  placed   within   the  tubes   to 
transniit  the  heat  to  the  steam  or  vapour.    A  draft  regulator, 
automatically  adjusted  by    means  of  a  "  cataract,"  is   em- 
ployed to  regulate  the  passage  of  the  heating  gases  in  exact 
proportion  to   the   quantity   of  steam    or  vapour    passing 
through  the  tubes. — R.  A. 

Oil-Presses,    Filter-Presses,   and   tht   like  ;    Impts.    in   or 

relating  to  Cloths  for.     A.  J.  Boult,  111,  Hatton  Garden, 

Middlesex.    From   II.   W.  J.  Van  Otterbeek  Bastiaans, 

many.    Eng.  Pat.  7718,  April  11,  1896. 

To  avoid  unequal  wear,  the  cloths  employed  are  in  the  form 

of  folded   or   flattened   tubes,   which,   after   one   or   more 

'•ations  in  the  press,  are  refolded  so  that  the  parts  of  the 

opposed   sides   occupy  new  relative   positions.     The  cloths 

may  be  used  as  ordinary  flat  fabrics,  or  their  edges  may  be 

thickened  by  folding  them.— P..  A. 

jrc]  Fabric,  Impts.  in  and  relating  to. 
J.  Germain,  L.  Boisne,  and  li.   Jtoisnc,  Conde-sur-Noir- 

,.;,„.  ■  Eng.  Pat.  8078,  April  16,  1896. 

Tin;  warp  or  weft  threads  of  the  fabric,  or  both,  arc 
formed  of  a  core  of  one  or  more  twisted  asbestos  thi 
around  which  a  number  of  strands  or  slubs  of  untwisted  or 
ted  ■    are  «ound.     After  the  weaving 

operation,  the  untwisted  or  slightly  twisted  fibres,  or  strands 


adhere  to  one  another,  so  that  no  interstitial  spaces  or 
openings  are  left  through  which  liquids  or  gases  can  escape 
unfiltered. — K.  A. 

Fluid  Extracts  and  Solutions,  Impts.  in  the  Method  of 
and  Means  for  Preparing.  J.  Longshaw,  Burlington 
Street,  Liverpool.  Eng.  Pat.  9085,  April  30,  1896. 
The  material  is  placed  in  one  or  more  tanks,  in  which  it  is 
treated  with  the  extracting  liquid  or  solvent.  The  liquid  is 
withdrawn  from  the  tanks  through  a  steam  heater,  and  again 
returned,  this  process  being  continued  until  the  required 
degree  of  strength  is  obtained.  A  pump  may  be  employed 
to  effect  the  circulation  of  the  liquid. — K.  A. 

Evaporating  Apparatus,  Impts.  in  and  relating  to,  chiefly 
designed  for  obtaining  Salt  from  Brine.  W.  Shedloek, 
Clapham,  Surrey.     Eng.  Pat.  7997,  April  15,  1896. 

AiTAitAii  s  is  claimed  of  the  kind  described  in  the  Speci- 
fication of  Eng.  Pat.  7796  of  1896.  The  brine  or  other 
liquid  is  fed  into  one  or  more  externally  heated  tubes  or 
troughs,  which  extend  through  the  steam  space  of  a  steam 
generator,  and  the  salt  or  other  deposited  substance  is 
automatically  and  continuously  conveyed  (by  screw  con- 
veyors) from  the  said  troughs  into  a  chamber  or  casing 
connected  therewith,  from  which  it  is  elevated  by  an 
additional  conveyor,  through  an  inclined  easing,  and  is 
discharged  at  a  higher  level  than  that  of  the  liquid  in  the 
tubes  or  troughs. — R.  A. 

Metallic  Surfaces,  A  Process  for  Protecting,  against  Che- 
mical and  Atmospherical  Action.  B.  Politzer,  Vienna. 
Eng.  Pat.  10,864,  May  19,  1896. 

The  metallic  surface  is  coated  with  a  thin  layer  of  a  drying 
oil  or  mixture  of  drying  oils  to  which  a  siccative  has  been 
added,  and  when  thus  coated  is  exposed  to  a  temperature 
of  from  200°  to  400"  C.  for  from  half  an  hour  to  one  hour. 
The  adhesion  of  the  drying  oil  to  the  surface  is  increased 
bj-  the  addition  of  a  little  resin,  before  the  heat  is  applied. 

— C.  A.  M. 

Furnaces,  Impts.  in.     J.  Wagner,  Paris.    Eng.  Pat.  16,061, 
July  20,  1896. 

Air  is  distributed  to  the  under  side  of  the  furnace  grate  by 
a  series  of  louvres,  movable  on  a  horizontal  axis,  and  jointed 
at  the  ends  of  the  rods.  By  this  arrangement  the  rate  of 
combustion  is  regulated  by  acting  upon  the  admission  of 
air.  The  furnace  is  provided  with  side  combustion  chambers 
above  the  grate  and  fuel  bed.  The  walls  are  furnished 
internally  with  flues  for  the  circulation  of  air,  opening  into 
the  furnace  through  holes  in  a  specially  prepared  perforated 
brick.  The  fireclay  blocks  also  have  angles,  which  cause 
the  hot  air  to  produce  whirls,  whereby  a  perfect  mixture  of 
the  "ases  is  obtained.  The  furnace  is  provided  with  two 
bridges  at  a  distance  apart,  the  first  permitting  the  en- 
trance of  hot  air  by  the  side  flues  to  the  bed,  the  two 
bridges  forming  really  a  combustion  chamber  in  the  furnace. 
Mechanical  raking  is  performed ;'  it  is  based  on  the  im- 
parting of  a  series  of  shocks  or  movements  to  the  grate,  The 
mouth  of  a  blower  or  ventilator,  or  the  blast  pipe  of  a  steam 
injector,  is  arranged  in  the  ash  pit.  To  delay  the  flame  and 
the  gaseous  current,  and  to  change  their  direction,  thereby 
allowing  for  the  deposition  of  ashes,  there  is  arranged  a 
series  of  flame  directors,  fixed  at  a  certain  distance  behind 
the  bridge  and  distant  from  one  another  by  a  space  pro- 
portional to  the  size  of  the  furnace.  Air  is  supplied  by 
side  flues  in  the  fire  blocks  or  the  lateral  masonry.  The 
combustion  chambers  behind  the  bridge  are  closed  by 
movable  louvres  working  on  an  axis,  to  allow  removal  of 
cinders  without  interruption. — R.  S. 

Earthenware  Still-Worm  Pipes,  Impts.  in.  E.  Edwards, 
London.  Erom  L.  Rohrmann,  Krauschwitz,  near  Muskau, 
Germany.     Eng.  Pat.  39,345,  Dec.  21,  1896; 

In  order  to  make  framing  or  other  supports  unnecessary 
the  separate  pipes  are  provided  with  projecting  parts,  in 
which  openings  or  passages  are  formed  for  the  circulation  of 
the  cooling  water,  the  pipes  being  laid  helically,  directly  one 
above  the  other,  the  interior  of  the  pipes  being  strengthened. 
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tsary,  by  ribs  or  stay*.     \  bottom  itand  or  Bupport, 
ili.'  inoliuntioii  of  whioh  is  made  to  correspond  with  thai  of 
the  worm  pipi  t,  and  provided  with  openin 
tile  entire  apparatus. — E.  S. 

Millstones  and  Milling-Rollers,  Impts.  in  Artificial.  S. 
Theiner,  Pilsen,  Bohemia.     Bug   Pal   8458,  Feb 

iventor  claims  the  use  of  carborundum   along  with 
material  such  as  quartz,  >\c..  «s  an  ingredient  >.i'  b 
millstones.— V.  C. 

Retorts  for  the  Distillation  of  Shalt-  and  other  Bituminous 
Substances,  or  for  the   Calcining  of  Tronstone,  Lime,  or 
other  Substances;   also   applicable   to    Gas   Producers; 
Impts.   in   or    relating    in.      .1.    Bryson,  Pump] 
Midlothian.     Eng.  Pat.  4249,  Feb.  17,  1897. 

1\  retorts  of  tho  kind  mentioned  abovo,  each  retort 
of  retorts  is  provided  with  one  lower  hopper  leading  t  < >  a 
discharge  door,  the  door  being  operated  by  one  of  four 
methods  illustrated:  (1)  a  chain  mid  hydraulic  or  other 
ram  direct ;  (2)  a  chain  and  band-lever;  (3)  a  chain,  spur 
gearing,  and  band-wheel;  and  (4)  a  chain  and  ram,  and  a 
ontal  shaft  connecting  the  two.  —  B   S. 

Compressed  or   Liquefied   Gas  [Carbonic  Acid  Go 
Jtnfts.  iii  Capsules,  for   Containing,  and  Apparatus  for 
Charging  them.    T.  &..  Calderwood,  Canonbury,  London. 
Eng.  Pat.  5008,  Feb.  34,  1897. 

ad  of  the  capsule  is  formed  with  a  cylindrical  month, 
which  is  closed  by  a  plug,  and  the  other  end  is  formed 
with  a  bole  provided  with  :i  ..lurk  valve  through  which  the 
can  be  charged  and  emptied.  In  charging  the 
eapsule,  it  ia  pressed  lengthwise  between  two  dies,  the  lower 
die  being  formed  with  two  valve-controlled  duets,  one  to 
supply  the  its*  to  the  capsule,  and  the  other  to  permit  the 
escape  of  superfluous  iras,  &c.  after  the  capsule  is  charged. 

—  It.  A. 

IT.— FUEL.  GAS.  AND  LIGHT. 

from   Coke   Furnaces,    Treatment   ../'.     stahl    u. 
'  Eiseu,  is;i6, 17,  90;  Chem.  Zeit.  21, 

Separation   of  Cyanogen.  —  The  gases,   previously  freed 

mmonia,  are  passed  through  scrubbers  containing  a 

solution  of  soda  or  potash,  in  which  is  suspended  carbonate 

le  of  iron.     \   ferrocyanide  is  formed,  which 
purified  by  crystallisation.     The  amount  of  cyanogen  formed 
depends  on  the  temperature  of  the  furnaci .     Thus,  at  800 
— 900°,  1  cb.  m.  of  grms.  of  sodium  ferrooyanide, 

whilst  at  950°,  and  above  this.  .">« — 95  grins,  were  obtained. 
The  Use  of  the  above  G<is  for  Lighting  Purposes. — The 
g;\-  itself  has  only  half  the  illuminating  power  of  ordinary 
coal-gas,  but  it  can  be  easily  enriched  with  benzol.  The 
lighting  power  of  the  gas  may,  by  this  means,  be  raised  to 
that  of  it;  candles. 

The  Application  of  Benzol  for  Enriching  Coal  ' 
The  benzol  1 1 1 : i y   be  used  for  enriching  inferior  coal-gas. 
lusly  admixed,  it  does  not  condense  in  the  gas  pipes, 
even  in  very  cold   weather.      At   present,   about  '.  pi 
of  the  coal-gas  produced  in  Germany  is  thus  enriched. 

— W.  P.  S. 

Coal-Gas,  The  Use  of  " Manjak"  [Barbados  Bitumi- 
nous Pitch]  in  the  Manufacture  of .  .1.  H.  Pye.  J.  Gas 
Lighting,  1897,  69,  s<-- 

■•  M  vn.ivk  "  is  a  natural  bitnminous  pitch,  and  is  found  in 
Barbados,  very  near  and  sometimes  upon  the  surface  of  the 
ground,  in  seams  varying  from  1  to  l>  feet  in  thickness, 
running  usually  at  an  angle  of  about  15°,  and  in  close 
proximity  to  rocks.  Petroleum  oil  occurs  in  abund 
the    same  localities,  often  seen  oozing   .>ut   of  the 

ground  or  floating  down  the  stream-.     "  Manjak  "  is  black, 
ha-  ■    high    lustre   and    a   bright    conchoidal    fracture,    in 

resembling  newly  broken  pitch. 
on    analysis:  moisture.    2*00    per    cent.;    volatile    organic 
matter,  70'85  per  cent. :  non-volatile  organic  matter 
percent.:  and   mineral  matter,  0*18  per  cent.     "Manjak" 
has,  uiuler  different  names,  been  used  in  the  insulation  of 


eleotrio  wires,  in  the  manufacture  of  varnishei 
i  asphalt  road-  and  pavements,  and 
when  mixed  with  peal  or  pthi  c  organic  matter. 

Th.-  gas  producin  "  was    cot 

with  that  ofWigaa  Arley  coal,  which  latter,  owing  to  the 
defective  state  or  the  plant,  gave  only  9,000  ob.  ft.  of  17 
candle-power   gas  per  ton,    Thi  refully 

hand-pioked  so  as  to  n  tuff  and  dust,  and  preserve 

the  stokers  from  the  intense  heat  produced  when  chat 
with  very  flne  material,  and  small  charges  of  ho  lb. 

were    carbonised      for    Ci    hours,    before     being     completely 

burned  off.  The  gas-holder  was  practically  emptied  1 1 
commencing  the  test,  and  >i\  tests  of  the  illuminating 
power  of  the  gas  ol  the  outlet  of  the  holder  were  made 
during  the  day,  their  average  being  taken.  The  coke 
ua-  water-slaked  and  dried  before  weighing.  The  tar 
and  lii|iior  were  not  measured,  but  a  larger  quantity  of 
tar  was  apparently  formed  than  was  ihe  case  with  coal. 
The  rapidity  with  which  the  gas  WW  evolved  during  the 
first  three  hours  of  the  charge,  necessitated  regulating  ihe 
exhauster  to  draw  J. in.  vacuum,  instead  of  working  with 
rel  gauge  as  usual,  and  this  causeda  slight  suction  of 
air  through  the  leaky  condensers,  which  somewhat  reduced 
the  illuminating  power  of  the  gas.  •  ine  ton  of  "  manjak  " 
yield  d  13,32  I  eh.  ft.  of  48'85  candle-power  gas,  and  9  cwt. 
of  friable  and  porous  coke. 

The  author  considers  that "  manjak  "  is  eminently  suitable 
as  an  enricher  of  coal-gas,  since,  when  well  mixed  iu  small 
quantities  with  the  retort  charges,  it  is  very  easily  handled 
by  the  retort  men. — A.  S. 

Motiazite  Sands,  Examination  of  th<-  Earths  contained  in. 

Sohutzenberger  and   Boudouard.     Comptes   liend.  1897, 

124,  481—486. 
l!v  treating  monazite  sands    with    sulphuric  acid,  and    pre- 
cipitating the  earths  of  the  cerium  group  as  double  sulphates 
by  the  addition  of  potassium  sulphate  and  further  purifica- 
tion, the  authors  have  obtained  :  — 

(1.)  A  cerium  metal  having  an  atomic  weight  of  about 
188,  the  solution  of  which  is  not  precipitated  by  copper 
oxide. 

(2.)  A  substance  which  can  he  precipitated  by  copper 
oxide  and  by  sodium  sulphate,  with  an  atomic  weight  of 
about  1  IS. 

(3.)  A  substani I   atomic  weight,  157,  the  sulphate  of 

which    is    precipitated    by  copper    oxide,  but  not  by  sodium 

sulphate. — J.  s. 

Thorium  Nitrate,  <  rystallised.     '  (.  Kuhse.     Zeit.s.  angew. 
in.  1897,  115—117. 

TiinititM  salts,  as  is  well  known,  form  the  principal 
material  for  impregnating  mantles  for  incandescent  gas 
lighting.  The  nitrate  is  the  most  suitable  salt  for  this 
purpose,  because  it  is  easily  soluble,  and  is  converted  into 
oxide  without  producing  a  troublesome  amount  of  smoke. 
\s  sent  out  from  the  chemical  works  it  is  known  as 
"  calcined  "  thorium,  and  forms  white  fragments,  obtained  by 
drying  an  aqueous  solution  of  the  nitrate.  In  this  condition 
it  contains  4S  to  50  per  cent,  of  oxide,  the  anhydrous 
nitrate,  Th(X03)4,  representing  55  per  cent.  Thorium 
nitrate  decomposes  on  evaporation,  so  that  it  is  not  con- 
centrated beyond  the  point  where  a  nitrate  of  the  above 
oxide  content  results,  and  which  still  dissolves  easily  in 
water  to  a  clear  solution. 

With  regard  to  this  behaviour  the  question  arises,  Wh\  is 
not  crystallised  thorium  nitrate  produced,  which,  like  every 
crystalline  salt,  would  offer  a  certain  guarantee  of  puritv 
aud  uniformity  in  percentage  of  oxide  ?  Earlier  authorities 
idered  thorium  nitrate  as  uncrystallisable,  or  as  erystal- 
lisable  with  extreme  difficulty.  Cleve,  in  1871,  prepared 
.  well-formed  crystals  in  the  form  of  six-sided  plat.-. 
containing  12  im.ls.  of  water  of  crystallisation — 

ThOj.8Nj05  -r  12HaO. 

These,  however,  quickly  lo<e  It*  per  cent,  of  water,  or 
about  8  mols.  of  water  of  crystallisation,  when  dried  over 
sulphuric  acid.  Hut  if  an  aqueous  solution  of  the  nitrate 
he  evaporated  and  allowed  to  crystallise  hot,  large,  well- 
formed  crystals  are   easily  obtained,   essentially    different 
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from  those  of  Clove.  The  salt  contains  6  mols.  of  water  of 
crystallisation,  loses  none  of  this  over  sulphuric  acid,  and, 
when  well  dried,  is  only  slightly  hygroscopic.  Its  formula 
is  Thi '  .-'N  ' ' .  - -''H  i  '..  and  the  crystals  belong  to  the 
quadratic  system. — L.  J.  de  AY. 

Free  Nitrogen  in    Purified   Coat-Gas,  Apparatus  for  the 
■mination    of  the.      G.   Arth.      Bull.   Soc.   Chini. 
1897,17,  l-'"- 

See  under  XXIII.,  page  470. 

Thoria,  Behaviour  of,  with  O-raUe  Aeid  and  Ammonium 
Oxalate,  and  the  Estimation  of.  C.  Glaser.  Zeits.  anal. 
Chem.  36,  213. 

See  under  Will.,  page  468. 

PATENTS. 

Illuminating  Gas  [Acetylene,  e)-c.~],  Impts.  in  the  Manu- 
facture or  Production  of.  V.  li.  Lewes,  Greenwich. 
Eng.  Pat.  6928,  March  30,  1S96. 
To  obtain  illuminating  gas  containing  acetylene,  which  can 
be  used  in  ordinary  burners  without  smoking,  mixed 
carbides  are  manufactured  in  an  electric  furnace,  using 
such  compounds  in  their  production  as  will  by  double 
decomposition  give  rise  to  a  high  temperature,  whereby 
the  carbides  are  produced  with  less  expenditure  of  electrical 
energy  than  heretofore.  Such  metals  are  chosen  that  the 
carbides  formed  can  be  decomposed  by  the  action  of  water, 
liberating  a  mixture  of  acetylene  and  other  hydrocarbon 
gases,  i'or  example,  261  parts  of  manganese  peroxide, 
56  parts  of  lime,  and  72  parts  of  carbon  are  mixed  and 
heated  in  the  electric  furnace  in  the  ordinary  way.  The 
oxygen  liberated  from  the  oxide  of  manganese  burns 
violently  with  some  of  the  carbon,  the  heat  of  the  combus- 
tion, together  with  the  heat  of  the  electric  arc,  producing  a 
fused  mass  of  the  carbides  of  calcium  and  manganese.  On 
treating  this  substance  with  water,  the  gas  evolved,  consists 
of  acetylene  diluted  with  methane  and  hydrogen,  which  can 
be  burnt  with  very  great  illuminating  effect  and  without 
smoking. — H.  B. 

Acetylene   Gas  for  Illuminating  Purposes,   Impts.   in   Ap- 
paratus for  the  Production  and  Storage  of.    E.  Clausolles, 
Uarcelona,    Spain.      Eng.    Pat.    11,737,    May    29,    1896. 
(Under  International  Convention,  Jan.  24,  1896.) 
The  admission  of   water  to  a  receiver  containing  carbide  of 
calcium  is  controlled  by  the  rise  and  fall  of  the  bell  of  a 
gas-holder,  which  automatically  moves  a  cock  on  the  water- 
supply  pipe.     The  gas-holder  may  be  a  storage  reservoir,  or 
may  merely  receive  gas  temporarily   when  the  production 
exceeds   the   consumption.      When   the    bell  has   fallen   a 
certain  distance,  it  closes  the  circuit  of  an  electrical  signal- 
ling  apparatus,   and   thus   the   attendant  is    notified    that 
recharging  is  necessary.-— J.  A.  B. 

Acetylene,  Impts.  in  or  relating  to  the  Generation  and 
Storage  of.  E.  R.  Gibbs,  Egremont.  Eng.  Pat.  12,788, 
Jane  10,  1896. 
Within  a  gasometer  bell  floating  in  a  tank  is  a  perforated 
diaphragm  for  the  support  of  carbide  of  calcium.  A 
thick  layer  of  oil  on  the  water  in  the  tank  is  provided, 
with  the  object  of  preventing  moisture  acting  on  the 
carbide  when  the  latter  is  drawn  up  by  the  rise  of  the 
bell  from  the  tank.  A  pipe  from  the  base  of  the  tank 
telescopes  within  a  wider  pipe  attached  to  the  crown  of 
the  bell.  The  latter  pipe  is  perforated  near  the  gasometer 
crown,  and  thus  the  acetylene  generated  may  be  withdrawn 
from,  or  other  gas  for  admixture  admitted  to,  the  gasometer 
b\  eithei  pipe.  Fresh  supplies  of  carbide  are  admitted 
through  a  sliding  chamber  with  mercurial  seal  attached  to 
the  crown  of  the  gasometer,  or  hv  hand  through  a  siphon 
filled  with  oil    -  J.  V.  B. 

Acetyleni  Ga  Generators,  Impts.  in.  D.  Whalley  and  J. 
Hacking,  lilackburn.     Eng.  Pat.  15,654,  July  li,  1896. 

Tin;  generator  is  preferably  a  cylindrical  metal  vessel  with 
a  detachable  lid  secured  tightly  thereto  by  a  screw  or  clamp. 


Within  the  upper  part  of  the  generator  is  a  perforated 
metal  receptacle  for  carbide.  Water-inlets  with  separate 
taps  are  provided  at  three  different  levels,  and  a  gauge  shows 
the  height  of  the  water  in  the  generator.  The  gas  passes 
from  near  the  top  of  the  latter  through  a  cooler  to  the  burners 
or  a  gasometer. — J.  A.  B. 

Acetylene,  Impts.  in  and  in  Apparatus  for  the  Production 
of.  G.  S.  T.  Gastine,  Marseilles.  Eng.  Pat.  20,529, 
Sept.  16,  1896. 

The  apparatus  comprises  a  generator  or  generators  and  a 
bell  gasometer.  Each  generator  consists  of  a  vertical  tank, 
with  discharge  cock  at  its  base,  in  which  is  supported  a 
perforated  basket  containing  calcium  carbide.  A  bell-shaped 
cover,  having  a  protruding  spout  near  its  rim,  passes  over 
the  basket.  Beneath  the  dome  of  the  cover  is  the  mouth  of 
a  pipe  which  rises  vertically  through  the  generator.  When 
the  tank  is  filled  with  water,  the  gas  generated  collects  under 
the  cover  and  normally  passes  by  this  pipe  to  the  gasometer, 
whence  the  burners  are  fed.  A  vertical  groove  allows  the 
passage  of  the  spout  when  the  cover  is  being  affixed  or 
removed  ;  by  turning  the  cover  when  it  is  in  the  lowermost 
position  about  its  vertical  axis,  the  spout  is  brought  beneath 
an  overflow  chamber,  and  at  the  same  time  retains  the 
cover  in  that  position.  The  movement  of  the  gasometer 
bell  is  made  to  operate  the  spindle  of 'a  tap  on  the  pipe  which 
conveys  the  gas  from  the  generator  to  the  gasometer  in  such 
a  manner  that  the  tap  closes  when  the  bell  is  charged  to 
about  one-fifth  of  its  total  capacity.  The  pressure  of  the 
gas  thpn  accumulating  in  the  generator  depresses  the  level  of 
the  water  below  the  carbide,  but  gas  continues  to  be  slowly 
evolved  through  the  action  of  the  aqueous  vapour,  and 
further  depresses  the  water  until  the  spout  becomes  unsealed 
and  the  gas  escapes  into  the  overflow  chamber.  A  pipe 
from  the  top  of  the  latter  conveys  it  to  the  gasometer. 

—J.  A.  B. 

Acetylene  Gas,  Impts.  in  Apparatus  for  Producing  and 
Storing.  G.  Trouve,  Paris.  Eng.  Pat.  23,591,  Oct.  23, 
1896.     (Under  International  Convention.) 

This  relates  to  improvements  in  the  apparatus  described  in 
Eng.  Pat.  23,521,  1895  (this  Journal,  1896,  892).  In  the 
generator  the  stopper  is  dispensed  with  and  the  vessel 
permanently  closed  by  a  heavy  lead  top,  and  the  wire  cage 
is  supported  by  a  stand  at  a  convenient  height,  instead  of 
being  suspended.  The  vessel  is  now  provided  with  a 
removable  bottom.  In  place  of  a  condenser,  for  cooling 
and  drying  the  gas  prior  to  consumption,  it  is  now  stated 
that  a  more  favourable  result  is  obtained  by  coupling 
together  two  gas-holders  which  are  supplied  alternately  by 
one  or  more  generators.  One  holder  delivers  while  the 
other  is  filling.  Suitable  taps  and  connections  between  the 
generators  and  holders  are  described.  The  whole  apparatus 
is  arranged  so  that  the  gas  is  under  the  pressure  of  a  very 
small  (10  to  30  cm.)  head  of  water. — J.  A.  B. 

Acetylene  Gas,  Improved  Apparatus  for  Producing  and 
Utilising.  G.  Trouve,  Paris.  .  Eng.  Pat.  23,592,  Oct.  23, 
1896.     (Under  International  Convention.) 

This,  like  the  preceding,  relates  to  improvements  in  the 
apparatus  described  in  Eng.  Pat.  23,521,  1895.  They 
comprise  a  condenser,  packed  with  glass  beads  or  absorbent 
material,  attached  to  the  top  of  the  generator,  and  a  safety 
siphon  tube,  by  which,  when  the  pressure  in  the  generator 
rises,  the  excess  gas  passes  direct  to  the  gas-outlet  pipe,  or 
to  a  point  above  a  burner,  instead  of  escaping  into  the 
atmosphere. — J.  A.  B. 

[Acetylene.']  Generation  of  Gas,  Impts.  in  or  relating  to 
Apparatus  for  lite.  A.  J.  Boult.  London.  Erorn  H.  F. 
Fuller,  Chicago.  Eng.  l'at.  1440,  Jan.  19,  1897. 
Within  an  outer  tank,  containing  water,  is  a  bell,  supported 
b\  counter-weights  and  guide-rods.  In  the  lower  part  of 
the  tank  is  a  cylindrical  chamber  surrounded  by  the  water 
and  fitted  internally  with  diaphragms  so  arranged  that  the 
gas  entering  at  one  point  pursues  a  tortuous  course  before 
passing  oat  at  the  opposite  point,  the  object  being  to  cool  it 
and  thus  condense  any  water  present.     The  gas  passes  from 
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the  npBtt  purt  of  the  lu'll  by  B  pip  ".  wfaiofa  DBM68  doUDWardfl 

an. I  telescopes  over  a  stand  pipe  w  hich  rises  from  the  bottom 
ol  the  tiink.  The  stand  pipe  being  in  communication  with 
the  condensing  chaajsber,  the  izi\*  from  t  T 1  •  -  bell  can  always 
pass  into  the  condensing  chamber  whatever  the  height  tit' 

.1.  .  i — 1 1       tl. i. .:...».  ..».!.;. i*.    t.^i.i.,^   !■    *;.-.,.!  ...  «i,  .    ,.nn.._ 
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the  hell.  The  calcium  carbide  holder  is  fixed  in  the  upper 
pari  of  the  bell.  Three  forma  of  holder  are  described,  the 
object  of  each  being  to  bring  a  single  isolated  portion  of  ili«- 
oharge  into  ooutacl  «  itli  the  water  at  a  t i nw.  in  each  form, 
us  the  bell  descends,  fresh  portions  of  carbide  come  into 
Mmtact  »iih  the  water  us  required.  The  generator  is  Btted 
with  a  safety  vent. — H.  B. 

I  i  tyfaw   Gas,  improved  Apparatus  fir  ilw  Production 
ami  Storage  of.     li.  E.  Carter,  Niagara  Kails.  Canada. 

Bng.  Tat.  8984,  Jan.  88,  1h;i7. 

Tiik  generator  consists  of  a  cylindrical  bell,  the  base  of 
which  stands  in  a  water  lute.  Within  the  lull  i-  a  cylindrical 
carbide    receptacle    centrally     divided    by    a     perforated 

diaphragm,  preferably  of  hemispherical  form.  Tin'  carbide 
is  put  in  the  spare  above  the  diaphragm,  and  the  lime 
formed  falls  through  the  latter.  Phe  carbide  reeeptaele  is 
provided  with  an  agitator  worked  by  a  crank  outside  tin' 
ratOT.  The  water  is  sprayed  on  to  the  carbide  from  a 
pipe  fed  through  a  funnel  and  siphon.  The  gas  p 
from  the  generator  to  a  bell  gas-holder,  whence  the  bin 
.11  e  supplied.  A  lever,  attached  nt  one  end  to  the  gas-holder 
bell  and  at  the  other  to  a  cord  connected  to  a  valve  spindle 
in  a  water  receptacle,  controls  the  supply  of  water  thence  to 
the  funnel  mentioned  above,  by  the  rise  and  fall  of  the  bell. 
The  water  receptacle,  of  which  the  capacity  is  regulated  by 
the  position  of  a  movable  overflow  pipe,  is  tilled  from  a 
cistern  through  a  cock  actuated  by  a  float  within  the 
receptacle.  The  water  flows  very  -lowly  through  this  cock, 
but  escapes  rapidly  through  the  exit  valve  when  it  is  open, 
and  thus  the  water  receptacle  serves  as  an  automatic 
measuring  and  fcedins  apparatus,  which  limits  the  amount 
of  water  admitted  each  lime  to  the  generator. — J.  A.  li. 

Carbides,  /'  r  the  Agglomeration  of.     G.  de  ll.de 

Sale-.  Lyons.     Eng.  Pat,  1653,  Jan.  SI,  1897. 

M.l.KO  ••  cartridges  "  are  formed  by  tilling  carbides,  into 
cylindrical  cases  made  of  cardboard,  paper,  or  metal,  which 
are  provided,  if  desired,  with  u  longitudinal  slot  or  slots. 
The  interstices  are  filled  up  with  tar.  bitumen,  or  sand, 
according  to  the  rapidity  of  action  required  when  generating 
The  ends  of  the  cartridges  and  the  slits  are  covered, 
till  required  for  use,  by  impervious  paper  or  waterproof 
fabric.— K.  S. 

Fire-lighters,  Zmpts.  in.     P.  15.  de  F.  d'Humy,  Liverpool. 
Eng.  Pat,  5795,  March  16,  1896. 

The  tire-lighters  are  formed  principally  of  fine  shavings,  or 
sawdust,  which  is  first  immersed  in  a  caustic  soda  solution, 
and.  alter  drying,  is  plunged  into  petroleum  or  other 
miueral  oil.  It  is  afterwards  again  dried,  pressed  into  a 
mass,  and  then  reduced  to  powder.  A  second  powder  is 
formed  by  grinding  the  product  obtained  by  mixing  and 
heating  together  powdered  resin,  fine  shavings  or  sawdust, 
and  an  oxidiser,  as  saltpetre,  sodium  nitrate,  or  other  nitrate 
or  chlorate.  The  first  powder  is  mixed  with  the  second 
and  heated,  a  little  dust  of  charcoal  and  lime  being  added. 
The  material  is  afterwards  moulded  under  pressure. — li.  S. 

Chambers  for  the  Combustion  of  Gases  \  Waste  and  lilast- 
Fwmaee  (r'u..  -,  .w.  .  Impts.  in  »r  relating  to.  J.  Hart- 
mann.  Taris.  Eng.  Fat  J-679,  April  24,  1896. 
Tuk  apparatus,  serving  for  heating  steam-generators  or 
other  furnaces,  by  the  combustion  of  waste  gases  from  blast 
furnaces  or  the  like,  is  composed  of  three,  or  sometimes 
of  two,  chambers  so  arranged  as  to  obtain  at  least  one 
reversal  of  the  flame.  To  avoid  loss  of  heat  by  radiation, 
all  the  trails  which  are  externally  in  contact  with  the 
atmosphere,  are  entirely  hollow  or  provided  with  flues  in 
which  the  air  supply  for  the  combustion  of  the  gas  circu- 
lates. A  pressure  gauge  is  fixed  at  the  point  where  the  gaa 
enters  the  chamber,  indicating  the  pressure  of  the  gas,  and 
to    this    pressure    correspond    certain    bars     and    number- 


marked  upon  the  I  al  ■.  ■  I  of  lb''  air-  ami  gas  Bupply  pipes,  in 

-iicllamannerlll.it   when     the    valve-  |    to    tt„  -, 

bar-,  the  proper   proportion-    of  air   and   gas   flow   int.,  the 

chamber. —  II    B. 

Hydrocarbon  Mist."]  Gat  fir  Illuminating  and  other 
Purposes,  Impts.  m  ami  relating  in  the  Treatment  of. 
i'  I  .  and  C.  F,  Botley,  Bastings.  Eng.  Pat.  9316, 
Mil  2,  1896. 

To  prevent  the  formation  of  naphthalene  and  other  deposits 
from  tin-  gas  ami  to  increase  it-  illuminating  power,  it  is 
passed  through  a  horizontal  cylindrical  metallic  vessel,  at 
one  end  of  which  are  atomi-ers  producing  a  mi-t  of  anv 
suitable  liquid  hydrocarbon,  from  0*680  to  0-980  sp.  gr. 
lb.-  atomisers   mav  he   operated   by  either  compressed  air, 

■r  superheated  steam,    and   each  consists   of  a  tubular 
body  provided  with  inlet  branches,  one  of  wuich  communi- 
cates with  a  smaller  tube  arranged  within,  to  convey  the  oil, 
whilst     the    other    communicates    with    the    annular    3| 
between    the    said    tube    and    the   outer   body,   and   form- 
a    passage  for   the   compressed    air,   &e.      The    combined 
oil    and    air,    4c,    then    enter  an   expansion  chamber  and 
finally    pa-s    through   a   nozzle    covered    with   a  perfor 
plate  to  complete  the  "  atmnisation  "  of  the  oil.     "  The 
will    thus   carry    a    certain    amount    of  oil  in  mechanical 

i-ion." — II.  li. 

Pure  Hydrogen  Gas,  Impts.  in  the  Production  of  L.  V. 
Pratis  and  P.  Marengo,  Turin,  Italy.  En<'.  Pat.  16  277 
.Inly  22,  1896. 

Hi  i'KO'.fv  gas  is  obtained  by  acting  upon  iron  filings  and 
water  by  gradual  additions  of  sulphuric  acid  of  50c  1!., 
equal  parts  by  weight  being  taken  of  each.  The  hydrogen 
produced  is  conducted  first  through  water,  then  through 
solution  of  a  lead  salt,  then  through  a  device  containing 
diaphragms  of  wire  gauze,  to  a  gasometer,  whence  the  gas 
traverses  an  insulating  water  valve,  an  elastic  chamber,  and 
a  second  device  similar  to  the  first,  when  it  is  taken  bv 
hrauch  pipes  to  the  place  of  utilisation.  The  arrangement's 
described,  permit  of  the  gas  being  produced  under  con- 
siderable pressure. — E.  S. 

Combustible  Gas,  including  Illuminating  Gas;  Impts.  in 
and  in  conn,, -lion  with  the  Manufacture  of,  and  in 
Apparatus  or  Plant  for  the  Purpose.  J.  C.  Mewburn, 
London.  Erom  E.  (';.  Bates,  Philadelphia.  Eng.  Pat. 
•26,261,  Nov.  2o,  ls'96. 

The  15  pages  of  text,  with  26  claims  and  23  drawings, 
describe  improvements  upon  Lorois's  Eng.  Pat.  16,413  of 
1893.  For  producing  combustible  gas,  heated  air  and 
superheated  steam,  either  or  both,  earburetted  with  hydro- 
carbon vapours,  are  passed  through  a  producer  containing 
incandescent  fuel,  wherein  combustion  i-  maintained  under 
a  pressure  of  over  42  lb.  per  square  inch.  For  producing  illu- 
minating gas  the  pressure  is  maintained  at  over  50  ib.  per 
square  iach,  whereby  the  hydrocarbons  are  partly  oxidised 
and  partly  fixed  as  illuminants  ;  and  for  gas  of  high  illuminat- 
ing power  the  proportion  of  hydrocarbon  is  increased,  and 
the  pressure  is  maintained  at  about  100  lb.  per  square  inch. 
In  one  modification  for  making  combustible  gas,  the  incan- 
descent fuel  in  the  producer  is  dispensed  with.  Means  are 
described  for  utilising  the  heat  of  the  waste  and  other 
gases  for  heating  the  boiler  feed-water,  injecting  the  same 
into  the  boiler,  for  heating  the  compressed  air  and  for 
utilising  the  heat  disengaged  bv  the  compression  of  the 
air,  \c.— II.  B. 

Water-Gas,  Impls.  in  the  Production  of  and  in  Apparatus 
therefor.  C.  Delhvik.  Stockholm.  Eng.  Pat.  2'J,S63 
Dec.  28,  1896. 

Dt  Bore  the  air-supply  period,  such  a  quantity  of  air  is 
admitted  to  the  fuel  as  to  produce  chiefly  carbon,  dioxide 
instead  of  carbon  monoxide,  the  combustion  to  carbon 
dioxide  producing  a  greater  amount  of  heat,  and  thus 
shortening  the  necessary  air-supply  period  as  compare! 
with  combustion  to  carbon  monoxide,  the  patentee's  object 
being  to  have  as  -mall  a  proportion  as  possible  of  producer 
gas   iu   the  gas  finally  obtained.     In  a   suitable  generator 
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described  and  claimed,  ibe  air  is  supplied  from  an  upright 
pipe  into  the  fuel  at  various  levels,  and  the  fuel  is  kept  at 
a  definitelevel  which  a  trial  lias  shown  to  result  in  the 
pr.Hliietii.n  of  the  maximum  of  carbon  dioxide.  The  height 
of  the  fuel  is  automatically  kept  at  the  required  level  by 
using  a  coal  receptacle,  consisting,  say.  of  a  cast-iron  pipe 
passing  down  through  the  top  of  the  generator.  The  lower 
extremity  of  ibis  pipe  is  fixed  at  the  required  level,  and  the 
coal  is  fed  down  the  pipe,  the  upper  end  of  which  is  closed 
after  each  charging  to  prevent  the  gases  from  passing  up. 
The  generator  is  fitted  with  usual  steam  pipes,  &c,  for 
producing  the  water-gas. — H.  B. 

Brown  Coal  and  Lignite  Coke,  A  Xew  or  Improved 
Process  for  Making.  T>.  Nagy,  Budapest.  Eng.  Pat. 
29,203,  Dec.  19,  1896. 
Lignite  or  brown  coal  is  placed  in  closed  vessels  or  piles, 
mixed  with  65  per  cent,  of  calcium  chloride,  2  per  cent,  of 
magnesium  carbonate,  and  5  per  cent,  of  boric  acid.  The 
mixture  is  then  distilled  under  atmospheric  pressure.  The 
residue  is  a  substance  between  charcoal  aud  coke,  and  can 
be  used  for  all  purposes  for  which  charcoal  has  hitherto 
been  used. — R.  S. 

Combustion    Products   under   Pressure,   and   utilising    the 

same  for  Operating  Heat  Engines  and  for    Propelling 

Ships;    Impts.    in     and    connected    until     Means    for 

Generating.     D.  Cook,   Queen  Victoria  Street,  London. 

Eng.  Pat.  6073,  March  18,  1896. 

The  products  are  produced  under  pressure  in  a  chamber  A, 

leading  to  a  receiver  R,  the  whole   of  the    chambjr    and 

receiver  beintr  lined  with  non-conducting  material  C,  as  a 
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thick  lining  of  fireclay.  Outside  the  plates  is  a  space  D, 
and  then  comes  the  outer  shell.  Air  enters  the  space  D  at 
a,  and  passes  to  a  ring  of  perforations  L,  leading  to  the 
combustion  chamber.  Fuel  (as  powdered  coal)  and  air  are 
forced  in  measured  quantities  into  the  chamber  through  an 
opening  M,  a  special  device  for  this  purpose  being  illus- 
trated. The  fuel  is  ignited  by  an  incandescent  tube,  or 
grid,  or  wire,  or  electric  spark,  or,  as  shown,  by  a  tube  E, 
capable  of  being  rendered  red  hot  by  a  blow-pipe  flame, 
applied  internally,  and  afterwards  of  being  withdrawn. 
The  hot  products  under  pressure  escape  through  an  expansion 
nozzle  lined  with  fireclay,  and  provided  with  a  valve  or 
valves. — B.  S. 

ILL-DESTRUCTIVE  DISTILLATION, 
TAR  PRODUCTS.  Etc. 

Benzene,  Recovery  from  Coke-Ocen  Gas.     ('.  Heinz,  rling. 
Chem.  Iliiudscliau.  1897    S         I  Im.'. 

In  the  author's  net 'no.  I  of  separating  benzene  from  coke- 
oven  gas  by  cooling  the  compres-ed  gas  by  a  counter  current 
of  that  from  the  expansion  cylinder,  a  temperature  of  —  70' 
to  —80  C.  is  obtained,  the  benzene  being  deposited  in  the 
condensing  tubes,  which  are  duplicated  so  thai  one  set  is 
always  available  while  the  other  is  being  freed  from  the 
solid  deposit.  In  an  experimental  installation  in  I'pper 
Silesia, about  40,000  cb.  iu    of  gas  were  treated  daily  ;  they 


contained  20  grins,  of  benzene  per  cubic  metre.  For  treating 
60,000  cb.  m.  a  pressure  of  about  240  H.P.  is  required, 
working  day  and  night,  to  produce  1,200  kilos,  of  beuzene. 
The  working  expenses  may  be  reduced  by  utilising  the 
excess  of  gas,  over  and  above  that  required  for  heating  the 
coke  ovens,  as  a  source  of  motive,  power  in  gas  engines  ; 
and,  siuce  the  excess  from  60  Otto  coke  ovens  is  24,000  cb. 
m.  per  diem,  there  is  an  ample  margin  for  this  purpose, 
only  3.600  cb.  m.  being  needed  daily  for  the  amount  of 
power  in  question.  It  is  found  more  advantageous  to 
dispense  with  an  expansion  cylinder  in  working  the 
apparatus,  and  to  allow  the  gas  to  expand  in  a  chamber 
instead,  the  increased  power  requisite  being  obtained  from 
the  waste  gas,  without  much  expense. 

Before  the  coke-oven  gas  is  compressed,  it  is  advisable  to 
dry  it  by  passing  it  through  a  Bohrmann-Lunge  sulphuric 
acid  tower,  or  by  means  of  calcium  chloride,  to  prevent  the 
formation  of  ice  in  the  tubes,  economise  power,  and  enable 
the  residual  ammonia  to  be  recovered.  Filtration  for  the 
removal  of  traces  of  coke-dust  is  also  expedient. 

For  estimating  the  benzene  content  of  the  gas,  a  modifi- 
cation of  Deville's  method,  by  substituting  liquid  carbon 
dioxide  for  methyl  chloride  in  the  final  cooling,  is  recom- 
mended. A  simpler  but  less  accurate  method  is  to  absorb 
the  benzene  by  passing  the  gas  through  cumene  in  a  cooling 
mixture,  distilling  off  the  fractions  below  140° — 145n  C., 
aud  submitting  the  distillate  to  fractional  distillation. — C.  S. 

Asphalt  and  Petroleum,  The  Credo  Deposit  of.  Boulangier. 
Comptes  Kend.  Ileus,  de  la  Soc.  de  Find.  Miuerale, 
1896,  14. 

The  deposit  recently  discovered  at  Credo,  which  lies  mid- 
way between  two  important  asphalt  mines — that  of  Seyssel, 
in  France,  and  that  of  Yal-de-Travers,  in  Switzerland, — 
contains  beds  of  sand  impregnated  with  a  viscous  petroleum, 
rich  in  paraffin,  running  from  the  sand  as  soon  as  the  beds 
are  cut  and  flowing  at  and  from  an  altitude  of  2,952  ft. 
Asphalt  has  also  just  been  discovered. — A.  S. 

Paraffin,  Estimation  of  in  Distillates  of  High  Boiling 
Paint  from  Brown  Coal  Tar  and  Crude  Petroleum. 
D.  Holde.     Zeits.  angew.  Chem.  1897,  116. 

See  under  XXIII.,  page  471. 


IV.-COLOURING  MATTERS  AND  DYES. 

Indigo  Salt,  Action  of  Light  on  K(dle's.     E.  Kopp.     Bull. 
Soc.  Ind.  Mulhouse,  1897,  87—89. 

In  some  of  the  early  dyeing  experiments  with  Kalle's  indigo 
salt,  o-nitropheuyl-lactylmethylketoue — 

C6H1(NO,).CH(OH).CH;.CO.CH\i) 

it  was  noticed  that  the  goods  had  a  patchy  appearance  after 
developing  in  caustic  soda,  which  was  found  to  be  due  to 
the  action  of  light  previous  to  development.  The  cotton 
was  printed  with  the  following  mixture  :  100  c.c.  of  gum- 
water,  1  grm.  of  sodium  carbonate,  29  (4  +  25)  c.c.  of 
water,  7'"r  grms.  of  indigo  salt,  and  10  c.c.  of  sodium  bi- 
sulphite solution  (40°  B.),  and  then  passed  through  a  caustic 
soda  bath  (15°  B.)  at  62°  C,  washed,  soaped,"  and  dried. 
On  exposing  samples  to  sunlight  it  was  noticed  that  after 
2  minutes  a  distinct  effect  was  produced,  whilst  in  5  minutes 
the  shade  was  reduced  to  one-half.  The  yellow  rays  of  the 
spectrum  produced  no  effect,  whilst  the  action  gradually 
increased  from  the  green,  through  red,  to  blue.  This  method 
has  been  applied  for  obtaining  photographic  prints  by 
employing  the  solution  as  above  with  three  times  the 
quantity  of  gum-water,  for  coating  a  suitable  medium  and 
drying  the  plates  iu  the  dark.  The  exposure  varies  from 
1  to  12  hours,  the  image  appearing  in  yellow  and  brown 
shades,  and  is  then  developed.  It  would  appear  that  li^ht 
effects  a  partial  decomposition  of  the  indigo  salt.  Indigo 
salt  was  formerly  sold  in  the  form  of  its  bisulphite  compound, 
but  owing  to  the  readiness  with  which  it  decomposes,  even 
in  diffused  light,  it  is  now  supplied  as  the  free  ketone. 

— T.  A.L. 
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Dipkdtalj/lelhiHe,  An   Analogue  of  Indigo  in   the  Indent 
V    K a.     Ber.30, 

In  the  course  rch   on   the   cause  of  colour   in 

koic  snbsti M,  the  author   has  prepared  an   anali 

of  indigo,   in    which   the    imido   groups   are   replaced    bj 
carbooyl   groups.      The   notion   of    potash   and   hydro 
do  on  diketohydrindene  (indandion)— 
.CO 

<  n,<        >CII 
Mo' 

(obtained  by  the  action  of  sodium  on  a  mixture  of  phthalic 
arid  diethyl  ether  and  acetic  ether,  and  d  •   of 

the  product  with  dilute  sulphuric  acid.  YVislicciius  ami 
Kt.de.  Annalen,  252,  "  -  )i  gives, according  to  the  conditions 
of  the  experiment,  four  well  characterised  substances:  — 

I.  A  green  substance,  which  is  the  potassium  salt  of 
the  analogue  of  indigo  white,  and  having  the  following 
constitution  : — 

<    II,  <  >CK.C1I<  ><-,.ll 

X  CO  /  X  C< )  / 

J.  A  red  siih-tance,  which  is  also  obtained  by  the  action 
radium  or  molecular  silver  on  dihromodiketohydrindene 

in  benzene  or  toluene,  which  is  the  analogue  of    indigo,  has 

the  formula — 

.CO 
L'\ 

N  CO 


C,H4<        > 

\cox 


c 


ami  is  termed  diphthalylethyleue  or  indenigo. 

3.  A  brownish-yellow  substance,  triketohydrindene  (indan- 
trion),  probably — 

.11,/         \CO 

4.  An  acid,  which  is  the  final  product  of  the  oxidation, 
and  apparently  identical  with— 

1.2.  I  ,ll,o>.li;(  mn  ii. 

The  first  of  these,  termed  diphthalylethane,  is  in  many 
respects  similar  to  indigo  as  regards  its  solubility  in  aniline 
ami  sulphuric  aci.l.  its  stability,  and  fa  sublimation. 

Since,  however,  its  alkali  salts  arc  practically  insoluble  in 
water,  it  is.  unlike  indigo,  unsuiti  iploymeut  in  the 

reducing  vat.  and  hitherto  it  has  not  been  possible  to 
obtain  in  quantity  a  soluble  sulphonic  acid  of  diphthalyl- 
ethyleue. From  a  boiling  hath,  the  alkali  salts  of  tin's 
latter,  dye  animal  fibres  a  greenish  shade.  For  the  pre- 
paration of  the  potassium  salt  of  diphthalylethane,  5  grms. 
of  diketohydrindene  and  B-25  grins,  of  potash  are  dissolved 
in  jo  e.c.  of  0*5  to  0 •  75  per  cent,  hydrogen  peroxide,  and 
heated  tor  half  an  hour  on  tin-  water-hath.  The  precipitate 
is  washed  with  dilute  potash  and  extracted  with  alcohol, 
which,  on  concentration,  deposits  the  potassium  salt  as  a 


greenish  powder.  On  boiling  with  glacial  acetic  acid, 
diphthalylethane  is  obtained  a-  an  amorphous  yellow 
l>  r,  which  crystallises  from  alcohol  or  aniline  in 
microscopic  needles,  melting  at  >•■■'  100  <  ■  The  best 
\  ield  of  indenigi  10  per  cent,  |   was  obtaini 

airing  5  grms,  of  diketohydrindene  with  'J 2  gnus,  of 
potash  in  50  e.c.  of  water,  and  gradually  adding  LI  *25  gnus. 

JO  per  emit,  potassium  persulphate,  neutralised  with 
ammonia.  The  sulphuric  acid  formed  is  gradually  neutralised 
with  the  calculated  amount  of  potash,  and  the  precipitate 
is  washed  with  hot  dilute  potash.    The  product  is  extracted 

with  glaeial  acetic  arid,  and  crystallised  from  aniline, 
forming  red  needles,  which  sublime  with  partial  decomposi- 
tion, ami  form  a  sparingly  soluble  sulphonic  acid.  ludau- 
trion  is  obtained,  together  with  diphthalylethylene,  when 
the  oxidation  is  effected  with  :! — 8*5  percent  hydrogen 

peroxide.        It     is    dissolved    out    witll    glacial    acetic     arid, 

forms  brownish-yellow  plates  melting  at  190°— 206  C, 
and  is  insoluble  in  dilute  acids  and  alkalis. — T.  A.  L. 

Kitronaphthalene,  a-Naphthylamine,  p-Phenylene  Din- 
mine,  ami  Phenylene  Blue,  Preparation  <;/'.  L.  Paul. 
Zeits.  E.  angew.  Chom.  1897,  145—152 
Tin:  author  describes  a  number  of  experiments  for  the 
preparation  of  the  various  products  mentioned,  the  follow- 
ing quantities  giving  the  hest  results  : — 

Nitronaplithalene.  —  1-5  kilos,  of  naphthalene  arc- 
gradually  stirred  into  a  mixture  of  11  kilos,  of  nitric 
acid  (  13°  B.)  and  the  saIUe  weight  of  sulphuric  acid 
(66°  B.)  at  a  temperature  below  4", — 50  C.  Towards 
the  end  of  the  operation  the  temperature  is  allowed  to 
rise  tor  about  half  an  hour  to  50°  ( '.  The  nitronaphthaleiie 
is  then  allowed  to  solidify,  separated  from  the  acid,  washed 
with  hot  water,  and  dried  at  140  C.  The  yield  was 
1  -91  kilos.. and  the  product  melted  at  aOA>25  C.  Although 
no  appreciable  quantity  of  naphthalene  was  obtained  on 
Steaming,  the  solidifying  point  after  this  treatment  rose 
to  50-.'i  ('.  For  further  purification,  2-73  kilos,  of  the 
crude  by-product  were  dissolved  in  0'GS  kilos,  of  solvent 
naphtha,  filtered,  aud  cooled  to  do  C.  About  half  the 
nitronaphthaleiie  crystallises  out  and  is  filter-pressed, 
the  press  ealos  being  steamed  to  remove  the  last  traces 
of  naphtha.  The  nitronapbtbaleue,  after  drying  at  130° — 
140  C.,  solidifies  at  54<>-25  C.  and  weighs  1  •  1  7  kilos.  If 
required  still  purer,  100  grins,  of  this  product  are  re- 
crystallised  from  500 — 7.'jO  e.c.  of  alcohol,  when  the 
ing  point  rises  to  55  ■':,  i  . 

a-Naphthylamine. — A  cast-iron  vessel  which  can  be 
closed,  provided  with  an  agitator,  and  containing  800  grms. 
of  ground  iron  borings.  4o  grms.  of  hydrochloric  acid 
(20  "5  1!.).  and  400  e.c.  of  water,  is  heated  in  an  oil-bath 
to  "0°  C,  when  656  grms.  of  nitronaphthalene  (91  ■  5  per 
cent.,  m.p.  50  '5  C.)  are  gradually  added  in  portions  of 
20 — L'5  grms.  every  5  minutes,  and  stirred  for  7 — S  hours. 
The  melt  weighs  1-S4  kilos.;  half  of  it  is  neutralised  with 
50  grms.  of  slaked  lime  in  an  iron  vessel  and  distilled 
with  steam  heated  to  150 — 263    I  . 


Fig.  i. 
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In  Fig.  1,  B  is  the  superheater,  and  D  represents  the 
still  containing  the  neutralised  melt.  The  flame  under  I) 
is  so  adjusted  that  the  temperature  of  the  thermometer  is 
approximately  the  same  as  that  in  C.  At  the  commencement, 
about  250  c.c.  of  water  pass  over  :  the  temperature  in  D  is 
then  raised  to  150'  C,  whea  a-uaphthylamine  begins  to 
come  over.  The  temperature  gradually  rises  to  260" — 2i5o" 
('.,  the  whole  operation  lasting  5  hours,  and  about  4  litres 
of  water  passing  over,  the  quantity  of  a-naphthylamine 
varying  from  406 — 41 S  grms.  '1  he  product,  after  drying, 
is  distilled  in  vacuo  at  a  temperature  from  240= — 290°  C, 
the  largest  fraction  distilling  at  248D — 252"  C.  389  grms. 
were  obtained  from  400  grms.  of  crude  base,  but  no  details 
are  given  as  to  the  pressure. 

p-Phenylene  Diamine. — A  mixture  of  4-67  kilos,  of 
amido-azobenzene  hydrochloride  ^  =  6-7  kilos,  of  a  90  per 
cent,  paste),  13  litres  of  water,  and  2  kilos,  of  spirit,  is 
placed  in  a  wrought-iron  vessel  provided  with  a  water 
jacket  and  an  agitator.  The  temperature  is  raised  to  about 
SO  i  ..  and  3 — 5  kilos,  of  zinc  dust  in  quantities  of  75  grms. 
are  aided  every  5  minutes.  The  melt  is  finally  heated  to 
'.in  t  '..  and  maintained  at  this  temperature  for  half  an  hoar. 
<  )ne  kilo,  of  sodium  carbonate  is  then  added,  and  by  means 
of  a  current  of  steam,  first  the  alcohol  and  then  the  aniline 
is  blown  off.  The  alcoholic  distillate  measures  about 
3  litres,  has  a  sp.  gr.  40"  Tralles,  and  is  used  for  the  next 
operation.  In  order  to  recover  the  aniline,  25  litres  are 
distilled  off,  and  the  aniline  is  salted  out.  The  residue 
remaining  in  the  reducing  still  consists  of  an  aqueous 
solution  of/>-phenylene  diamine  i;  about  40 — 50  litres),  which, 
after  filtering  from  the  zinc  hydrate,  is  evaporated  under 
reduced  pressure  in  a  current  of  carbonic  acid  to  about 
6  litres.  The  rj-phenylene  diamine  crystallises  out  and  is 
hydro-extracted.  The  yield  is  2'0  kilos,  equal  to  about 
90  per  cent,  of  the  theoretical.  The  addition  of  05  to 
0'75  kilo,  of  hydrochloric  acid  to  the  mother-liquor  gives 
about  150  grms.  of  /(-phenvlene  diamine  hydrochloride 
more.  The  base  so  obtained  is  sufficiently  pure  for  the 
preparation  of  water-soluble  indulines,  but  for  further 
purification  it  is  extracted  with  benzene.  A  diagrammatic 
representation  of  an  apparatus  for  this  purpose  is  given 
in  the  accompanying  Fig.  2. 

J) 
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A  is  a  jacketed,  leaden,  cylindrical  vessel  provided 
with  a  sieve  plate  covered  with  eloth.  The  vessel  is  filled 
about  two-thirds  with  crude  base  and  is  then  closed  with  a  well- 
fitting  cover  by  means  of  a  red-lead  and  glycerin  joint.  The 
cock  c  being  closed  and  b  open,  benzene  is  poured  into  the 
apparatus  through  13.  After  closing  6  the  water  in  d  is 
heated  by  means  of  the  steam-pipe  in  order  to  bring  the 
benzene  to  gentle  ebullition.  When  the  extraction  has  been 
carried  on  for  a  sufficient  time,  c  is  opened,  and  the  benzene 
charged  with  /j-phenylene  diamine  is  allowed  to  flow  into  C, 
whence  it  is  distilled  through  the  condenser  D  into  A,  and 
the  operation  is  again  repeated.  After  several  extractions, 
A  is  charged  with  fresh  base,  and  in  the  end  C  contains  pure 
/(-phenylene  diamine,  which  is  removed  through  the  man- 
hole h. 

Phenyler.e  Blue. — 100  grms.  of  crude  ;)-phenylene  diamine 
and  35  grms.  of  its  hydrochloride  are  heated  to  150°  C,  and 
3ii  grins,  of  a-nitronaphthalene  are  slowly  added,  the  tem- 
perature during  this  operation  being  kept  below  170"  C. 
The  melt  is  then  heated  to  180"— 1903  C.  for  three  hours, 
when,  after  cooling,  it  is  ground,  dissolved  in  4  litres  of 
water  and  200  grms.  of  hydrochloric  acid,  and  precipitated 
with  5  kilos,  of  salt.  The  dyestuff  so  obtained  weighs 
150  grms.,  and  is  in  no  way  different  from  commercial 
Paraphenylene  blue.  The  mother-liquor  contains  about 
15 — 18  grms.  of  a  redder  dyestuff,  which  can  be  separated 
by  the  addition  of  more  salt  or  by  caustic  soda,  but  it  is 
also  contaminated  with  a-naphthylamine,  due  to  reduction  of 
the  a-nitronaphthalene. — T.  A.  L. 

Yellow  Dyestuff  derived  from  Dinitrofluorescein. 
Y.  Reverdin.     Bull.  Soc.  Chim.  1897, 17,  416—419. 

Bv  the  action  of  ammonia  on  dinitrofluorescein  at  the 
ordinary  temperature,  a  yellow  dyestuff  is  obtained 
which  dyes  wool  in  an  acid  bath  a  yellow  shade,  similar  to 
that  obtained  with  tartrazine.  The  following  is  the  method 
of  preparation : — To  a  paste  of  100  grms.  of  dinitro- 
fluorescein and  100  gnus,  of  water,  in  a  flask  kept  in  ice-cold 
water,  75  c.c.  of  21  per  cent,  ammonia  are  added.  The 
mixture  dissolves,  and,  after  some  hours,  is  changed  into  a 
solid  mass.  This  is  triturated  with  125  c.c.  of  brine  and 
filtered,  and  after  well  draining,  the  ammonium  salt  is 
converted  into  the  acid  by  the  addition  of  dilute  hydro- 
chloric acid.  The  acid  is  filtered,  and  digested  with  10  parts 
of  acetone  to  remove  impurities ;  it  is  then  converted  for 
use  into  the  easily  soluble  sodium  salt. 

On  leading  a  current  of  hydrochloric  acid  gas  into  the 
boiling  alcoholic  solution  of  the  acid,  a  yellow  crystalline 
ether  is  formed,  the  sodium  salt  of  which  crystallises 
well. 

The  composition  of  the  yellow  dyestuff  is  probably 
represented  by  the  formula — 

.C6Hs(NOs)OH 
C<    >NH    ~ 

NC6H;(N03)OH 

C6H4.CO.O 

an  oxygen  atom  of  dinitrofluorescein  being  replaced  by  the 
imido  group. 

Caustic  soda  in  excess  does  not  change  the  yellowish-red 
solution  of  the  new  dyestuff,  but  turns  the  pure  yellow 
solution  of  dinitrofluorescein  to  a  deep  violet.  The  effects 
obtained  on  wool  with  the  new  colour  are  distinguished 
from  those  given  by  dinitrofluorescein  by  their  level  shade 
and  by  their  much  greater  fastness  to  light,  which  is,  how- 
ever, not  quite  equal  to  that  of  tartrazine. 

A  similar  dyestuff  is  obtained  by  the  action  of  aniline  on 
dinitrofluorescein  at  120°  C,  removal  of  excess  of  aniline 
by  hydrochloric  acid,  solution  in  sodium  carbonate,  and 
salting  out ;  this  colour  dyes  wool  reddish-yellow.  The 
product  of  the  action  of  ethylamine  on  dinitrofluorescein 
colours  wool  orange  ;  the  p-toluidine  compound  produces  a 
brownish-yellow. 

Similar  dyestuffs  have  been  obtained  by  the  action  of 
ammonia  on  other  nitrofluoresceins,  such  as  the  products 
of    the  nitration    of    dichloro-  and    tetrachloro-fluorescein, 
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.hi. I  the  iubManca  produced  bj  fusing  resoroinoi  with  the 
nitrophlbnlia  acid 

C,H,i II  ,\"     I    <  '".II  ,  NO,       1:2:8] 

—A.  c.  vv. 

I  aiiium  Bases,  Halations  of  the,  in  the  Safraniiiea. 
0.  Fisoher  and  K.  Hepp.    Ber.  30,  891—408. 

I  Hi  ■mmonium  compounds  obtained  by  the  action  of 
methyl  iodide  i>n  phenezine,  aaphthazine,  or  naphthophona- 
line  (Ber.  26.  179).  are  easily  converted  by  the  action  of 
potash  into  other  bases.  Thus  the  iodomethylate  of 
uaphthophenazine  yields  ins-methyl  rosindone.  By  the 
action  of  ammonia  instead  of  potash,  these  addition  pro- 
duets  yield  rosindulinea, as  Kehrmann  ilVi.  29,  8316;  this 
Journal,  1896  802)  and  Fischer  and  Hepp  (Ber.  29,  2752 ; 
this  Journal,  1897,  132)  have  shown.  The  iodide  of  ms- 
metbyl  naphthopbenazonium  is  obtained  by  beating  uaph- 
thophenazine with  an  excess  of  methyl  iodide   to    100 

C.  The  product  is  extracted  with  benzene,  and  is 
sparingly  soluble  in  water.  The  chloride  obtained  bj 
treating  a  warm  alcoholic  solution  of  the  iodide  with  silver 
chloride  is  easily  soluble,  but  can  bo  salted  out  When 
dissolved  in  2o  parts  of  70  per  rent,  alcohol  and  treated 
with  an  excess  of  ammonia,  it  yields,  after  standing  about 
two  days  and  separation  from  some  tar  formed,  dark  red 
needles  of  ms-methyl  rosinduline  hydrochloride. 


/ 


\/ 


The  aqueous  solution  is  a  fiery  orange-red,  and  does  not 
fluoresce,  whilst  the  alcoholic  solution  exhibits  a  fine 
yellow  fluorescence.  The  base  is  very  similar  to  rosindu- 
line,  and  dissolves  with  a  greenish  colour  in  sulphuric  acid, 
which  becomes  yellowish-red  on  dilution.  When  heated 
with  hydrochloric  acid  and  acetic  acid  to  ISO3  C.  under 
pressure,  or  else  with  dilute  sulphuric  acid  at  17o  C,  the 
product  is  converted  iuto  the  corresponding  indone,  the 
iinido  group  being  replaced  by  oxygen.  As  already  men- 
tioned, the  action  of  potash  on  an  alcoholic  solution  of  a 
salt  of  nuphthopheuazonium  yields  the  same  substance.  It 
crystallises    from    dilute   alcohol  in   golden    yellow  matted 

>,  and  dissolves  in  concentrated  sulphuric  acid  with  a 

red  colour  and  slight  greenish-yellow  dichroism,  the 
solution  on  dilution  becoming  yellow.  Continuing  the  dis- 
cussion on  the  relations  between  the  azonium  bases  and  the 
Baframues,  and  in  reply  to  Kehrmann  and  Nietzki  ( Iitr.  29, 
8316  and  2771;  this  Journal,  1896,  802,  and  lS'.tr.  132), 
the  authors  point  out  that  Kehrmann  adopts  the  para- 
quinone  formula  for  the  safranine  bases,  and  that  whereas 
the  anhydride  of  m-diazobenzoic  acid  is  formed  in  an  acid 
solution,  Nietzki's  proposed  .',  ring  anhydride  is  decomposed 
by  acids  and  re-formed  by  alkalis. 

With  regard  to  the  fact  of  the  diazotisability  of  aposafra- 

.  ■■,,  the  authors  maintain  that  this  does  not  affect  their 
previous  views,  and  they  again  refer  to  their  remark-  on 
the  conversion  of  different  nitroso  bases,  such  as  nitroso- 
phenol,  p-nitroso- aniline,  and  p-nitrosodiphenylamine,  into 
dia/ophenol,  diazo-aniline,  and  diazodiphenylamine.  All 
these  qninone  imides  are  converted  by  the  action  of  nitrous 
ncid  into  another  configuration,  and  a  similar  change  would 
appear  to  take  place  in  the  ease  of  aposafranine  salts,  that 
is  to  say,  that  the  normal  red  and  not  the  abnormal  green 
salts   :ire   diazotisable.      The   concentrated   sulphur 

try  in  order  to  produce  the  chaDge,  causes  the  acid  tn 
attach  itself  to  a  nitrogeu  of  the  phenazine  ring.  The  salt- 
are  represented  by  the  following  formula: : — 
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Green  Salt. 


By  the  action  of  nitron-  acid  the  substance  assumes  the 

o-quiiionoid  form — 


II  S04.HsN.  I      I       X—  I       J 


B    si  i,ii 

and  diazotisatiou  follows.  It  appears  mote  probable  that  n 
transformation  such  as  this,  should  take  place  under  the 
action  of  concentrated  sulphuric  acid  and  nitrous  acid, 
rather  than  that  this  change  should  be  brought  about  by- 
cold  water,  which  is  in  effect  Kehrmann's  view,  the  bases 
according  to  him  being  paraqninones  and  the  salts 
o-quinoneg.  Safranol  hydrochloride,  for  instance,  according 
to  Kehrmann  and  Xictzki,  has  the  formula — 


ci  r„H, 


By  washing  with  cold  water  it  yields  safranol,  and  it 
more  probably  has  the  constitution  of  a  p-quinone  like  the 
base  — 


/\ 
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\/ 
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since,  on  heating  with  acetic  anhydride  under  pressure,  only 
a  mono-acetyl  derivative  is  obtained,  which  is  also  the  case 
with  safraninone.  Further  proofs  are  afforded  by  the  be- 
haviour of  niethvlphcnosafranine  (from  methyI-/>-phenylene 
diamine  +  -J  anilines). 

Safraninone. — This  substance,  having  the  formula — 
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has  been  obtained  by  the  action  of  alcoholic  potash  on 
phenosafranine  (Annalen,  286,  -'11;  this  Journal,  1893, 
797),  and  synthetically  by  .laubert  (Ber.  28,  274;  this 
Journal,  1895,  564).  Neither  method  is  satisfactory,  but 
one  giving  better  results,  consists  in  heating  1  pait  of  pheno- 
safranine hydrochloride,  1  part  of  crystallised  sodium 
acetate,  and  100  parts  of  water  under  pressure  to  150°  C. 
The  product  forms  bluish-green  prisms,  which  dissolve  to  a 
red  solution  fluorescing  brownish-yellow.  The  solubility 
of  the  base  in  water  is  noteworthy,  as  also  its  relatively  high 
tinctorial  value.  The  substance  contains  one  primary 
amido  group,  which  can  be  diazotised,  and  it  also  unites 
with  aldehydes  with  liberation  of  water.  When  heated 
with  dilute  alkalis  under  pressure,  it  is  converted,  like 
phenosafranine,  into  safranol.  Methylphenosafranine,  ob- 
tained by  oxidising  p-methylphenylene  diamine,  together 
with  two  molecules  of  aniline,  yields  a  hydrochloride 
crystallising  in  green  prisms.  The  solutions  are  somewhat 
bluer  than  those  of  phenosafranine.  Mineral  acids  cause  a 
change  to  bluish-violet  or  blue.  The  solution  in  concen- 
trated sulphuric  acid  is  bluish-green,  whilst  the  solutions 
fluoresce  similarly  to  those  of  phenosafranine.  The  sub- 
stance contains  one  primary  amido  group  and  can  be 
diazotised.     From  reactions  described,  the  authors  conclude 
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that    methvl    phenosafranine   only   contains  one    nitrogen 
group  capabli  J  lation,  aud  they  ascribe  the  following 

formula  to  the  compound  :  — 


>o; 


/\ 


\/ 


.NH, 


Cf,H5 


— T.  A.  L. 


Azo  Dyestuffs,  Dynamical  Investigations  on  tin  Formation 

of.  11.  Goldschmidt  and  A.  Merz.  Ber.  30,  071—687. 
With  a  view  of  studying  the  course  of  the  reaction  in  the 
formation  of  azo  dyestuffs,  the  authors  have  investigated 
the  rate  of  formation  of  certain  amido-azo  and  hydroxyazo 
dyestnffs  under  various  conditions  by  combining  diazo- 
benzene  sulphonic  acid  with  dimethylanUine  hydrochloride 
and  with  phenol,  and  have  arrived  at  the  following  con- 
clusions : — 1.  I  )n  combining  the  hydrochloride  of  a  tertiary 
aromatic  amine  with  diazobenzene  sulphonic  acid,  the  base, 
itself  liberated  by  hydrolysis,  combines  with  this  latter. 
2.  An  excess  of  hydrochloric  acid  diminishes  the  rate  of 
combination.  3.  The  rate  of  combination  is  unaffected  by 
the  concentration  of  the  solutions.  4.  In  the  formation 
of  hydroxyazo  derivatives  from  phenols  and  diazo  com- 
pounds, the  reacting  substances  are  the  free  phenol  (liberated 
by  hydrolysis)  and  the  syn-diazo  compound.  5.  An  excess 
of  alkali  diminishes  the  rate.  6.  The  time  requisite  for 
the  combination  increases  with  the  concentration  of  the 
solutions. — T.  A.  L. 

The  "  Shinia  "  Lcaces  of  Cyprus.     Imp.  Inst.  J.,  May,  1 55. 
See  under  XXIV.,  page  474. 

PATENTS. 

A'eir     Colouring    Mailer    [Violet-Blue]    from    Dinitro- 

naphthalene,    Tin'    Manufacture    and     Production    of. 

.1.  Y.  Johnson.  London.     From   "The   Budische  Anilin 

aud  Soda  Fabrik,"  Ludwigshafen,  Germany.     Eng.  Pat. 

7766,  April  13,  1896. 

Accokdisg  to   Eng.    Pat.   10,996  of    1893    (this   Journal, 

0  ),  a  dyestuff  termed  A,  was  obtained  by  reducing 

dinitronaphthalene  with  grape  sugar.     It  had,  however,  the 

disadvantage  of  being  very  insoluble,  and   could   only  be 

used  for  dyeing  purposes  by  producing  it  on  the  fibre.     If, 

however,  t'iie  dinitronaphthalene  he  reduced,  in  presence  of 

a  sulphite  or  a  bisulphite,  with  grape  or  milk  sugar,  sodium 

sulphide  or  staonite,  or  with  zinc  dust,  a  dyestuff  is  obtained 

which  is  completely  soluble  in  water  and  dyes  unmordanted 

wool   deep  violet-blue  shades.     About    lo  kilos,  of   finely 

powd.red  1 .  l'-dinitroaaphthalene,  10  kilos,  of  grape  sugar, 

.ilos.  of   a   sodium    bisulphite   solution    (40   per    cent. 

XaliSU,),   2o    kilos,    of    caustic    soda    lye    (21    per   cent. 

NaOH),   and    800    litre-    of   water,  are    heated   for   about 

■i  hour-  to  80   C.  until  no  unaltered  dinitronaphthalene  can 

be  detected.     The  solution,  which  is   blue,  i-   mixed  with 

r.ilos.  of  hydrochloric  acid  (32  per  cent.  HO)  and  boiled 

so  I  phurous  acid   gas    is    given   off.     The  dyestuff 

is  then  precipitated  wit!;   salt  or  potassium  chloride,  and 

after  drying   has   the  appearance   of  a  violet-black   powder 

with  a  metallic  lustre,  and  is  readily  soluble  in  hot  water. 

— T.  A.  L. 

Dyestuffs  and   Tanning  Extracts,  Impts.  in  and  rei 

lo  lite  Manufacture  of.  11.  11.  Lake,  London.  From 
Lepetit,  Lollfus,  and  Gansser.  Milan  and  Susa  (Pied- 
mont i,  Italy.     Eng.  Pat.  ,-5*2,  April  23,  1896. 

Thk  action  of  bisulphite  or  neutral  sulphite  of  soda  on 
certain  vegetable  colouring  or  tanning  extracts  gives  new 
pcodncte  having  valuable  properties  Thus,  300  kilos. 
of  old  fustic  extract  (28  B  and  100  kilo-,  of  sodium 
bisulphite  solution  (35  B.j  are  mixed  and  heated  for 
8  hours  in  an  autoclave  to  110° — 115°  C.  A  magma 
of  microscopic  crystals  of  so-called  sulphomorine  is  thus 
obtained,  which  is  sparingly  soluble  even  in  hot  - 
Thi-  dyestuff  give-  bright  yellow  shades  on  alum,  chrome, 
and   tin    mordants,  quite   different  from    those    given    In- 


ordinary fustic  extract.  Young  fustic  treated  in  the  same 
way,  but  heated  to  140° — 150  C.  gives  a  product  dyeing 
verv  pure  yellow  -hade-.  By  heating  300  kilos,  of  quer- 
citron barfc  extract  (2s  B.)  with  100  kilos,  of  sodium 
bisulphite  for  8  hours  in  a  closed  vessel  to  14(1° — 145°  C, 
a  product  is  obtained  of  much  greater  solubility  than  the 
original  extract  and  giving  much  stronger  shades  on 
mordanted  cotton.  The  products  obtained  from  quebracho 
and  hemlock  extracts  are  perfectly  soluble  in  cold  water, 
and  give  a  pink  colour  to  hides  similar  to  that  produced 
by  mimosa  bark.  These  tanning  extracts  keep  the  leather 
perfectly  soft,  and  act  more  quickly  than  the  quebracho 
extracts  generally  used. — T.  A.  L. 

Colouring  Mailers  of  the  Rosinduline  Series,  Impts.  in  the 
Manufacture  of.  C.  1).  Abel,  London.  From  "The 
Actieii  Gesellschaft  fiir  Anilin  Fabrikation,"  Berlin, 
Germany.     Eng.  Pat.  8857,  April  27,  1896. 

Pbkntx-  or  tolyl-rosinduline  sulphonic  acids  are  obtained 
by  the  action  of  aniline  or  o-  or  p-toluidine  on  the  rosindu- 
line derivatives  described  in  Eng.  Pat.  16,217  of  1895  (this 
Journal,  1896,  587).  By  the  further  sulphonation  of  these 
products,  trisulphonic  acids  are  formed.  The  following 
working  quantities  are  given  :  — 10  kilos,  of  the  rosinduline 
sulphonic  acid  of  the  aforementioned  specification,  30  kilos, 
of  aniline,  and  5  kilos,  of  aniline  hydrochloride  are  heated 
for  two  hours  to  165: — 170:  C.  The  phenyl  rosinduliDe 
sulphonic  acid  separates  as  a  greenish  crystalline  powder, 
the  excess  of  aniline  being  removed  in  the  usual  manner. 
The  new  acid  is  almost  insoluble  in  water,  whilst  its  sodium 
salt  is  sparingly  soluble.  It  dyes  wool  Bluish-red  shades 
from  an  acid  bath,  and  when  treated  in  the  following  manner 
yields  a  trisulphonic  acid.  10  kilos,  of  the  product  are 
stirred  into  30  kilos,  of  fuming  sulphuric  acid  (32  per  cent. 
S03)  at  30° — 35°  C.,  after  which  the  temperature  is  raised 
to  05° — 70°  C.  for  four  hours.  The  melt,  when  cold,  is 
poured  on  to  3—4  times  its  weight  of  ice,  the  trisulphonic 
acid  filtered  off,  converted  into  its  sodium  s.-rh,  and  the 
dyestuff  salted  out.  It  dyes  very  level  bluish-rod  shades 
on  wool,  which  are  distinguished  for  their  fastness  to  light 
aud  alkalis.  The  following  characteristics  distinguish  it 
from  the  phenyl  rosinduline  sulphonic  acids  of  Eng.  Pat. 
19,167  of  1890  (this  Journal,  1891,  831).  The  free  acid  is 
readily  soluble  in  water  and  forms  well-characterised  salts. 
Its  disodium  salt  crystallises  in  brown  lamellae,  is  insoluble 
in  alcohol,  sparingly  soluble  in  cold  but  easily  in  hot  water, 
and  can  be  completely  precipitated  by  salt.  The  acid 
barium  and  calcium  salts  are  nearly  insoluble  in  water. 

— T.  A.  L. 

Basic  Disazo  Dgestuffs.  Manufacture  of.  O.  Imray, 
London.  From  "  The  Farbwerke  vorra.  Meister,  Lucius, 
and  limning,"  Hoecsht  a  M.,  Germany.  Fug.  Pat.  9348, 
May  2,  1890. 

The  aniido  ammonium  bases  produced  according  to  Eng. 
Pat.  14,494  of  1895  (this  Journal,  1896,  587),  when  utilised 
as  dyestuff  components,  yield  basic  disazo  dyestnffs,  which 
dye  cotton  not  only  w'hen  mordanted  with  tannin,  hut  also 
unmordanted  cotton  from  an  acid  bath.  The  dyestuffs  may 
be  obtained  according  to  three  methods:  either  by  diazo- 
tising  amido  dyestufis  produced  by  the  action  of  diazotised 
amido  ammonium  baaes  on  primary  amines  and  combining 
them  with  other  components,  such  as  resorcinol,  naphthol, 
m-phenylene  diamine  or  6-naphthylamine,  or  by  combiuiug 
monazo  dyestuffs  with  diazotised  amido  ammonium  bases, 
or  by  treating  azo  dyestuffs  capable  ot  being  combined, 
and  containing  an  amido  ammonium  base  as  component, 
with  diazo  compounds.  The  following  method  gives  the 
quantities  employed  in  one  of  the  processes: — 3 '77  kilos, 
of  m-trimethyl  ammonium  phenyl-azo-a-naphthylamine, 
obtained  by  the  action  of  diazotised  rn-amidophenyltrimethyl 
ammonium,  on  o-naphthylamine,  are  dissolved  in  150  litres 
of  water  and  diazotised  by  means  of  2'4  kilos,  of  hydro- 
chloric acid,  and  0-69  kilo,  of  sodium  nitrite.  The  diazo 
solution  is  run  into  a  solution  containing  11  kilos,  of 
resorcinol  and  3  kilos,  of  sodium  acetate.  After  standing 
some  time  it  is  boiled  and  salted  out,  when  it  forms  a 
blackish-brown  powder. — T.  A.  L. 
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MmiV  Aldehyde,  Impls.  in  the  Manufacture  or  Pre 
auction   of,      I      I      Boehringet    and   Stthne,    Waldhof, 
Germany.     J.  IT.  Johnson,  London.     Eng.  Pat.   10,003, 

May    II.    K 

S        .  i  r  XX.,  pagi 

/'  tcharging  Para  tfilraniline  Bed  Fabrics  White  and 
t  'olimrsil,  and  Manufacture  of  a  Discharging  Colour 
therefor;   Process  for.    O.   Imray,  London.     Bog;  tat 

\pril  ■■:.    189C. 

Sec  under  \"  I.,  page  138. 

.V.  ir  Red  Colouring  Mailers  of  the  Triphenylmethani 
Group,  and  Method  of  Producing  the  Same,  J.J.  M. 
Ville,  Paris,  France.     Eng.  Pat.  16,039,  .Jul*  80,  1896. 

Tiii:*k  dyestuffs,  which  the  patentee  terms  rhodazines,  are 
obtained  by  heating  under  an  inverted  condenser  for  about 
18  hours,  one.  two,  or  three  molecular  proportions  of  phenyl- 
hydratine  with  one  molecular  proportion  of  rosolie  acid, 
with  or  without  the  presence  of  alcohol.  The  melt  forms 
i  reddish-brown  mass,  ami  for  use  it  is  dissolved  in  con- 
centrated acetic  acid.  The  Bolution  is  added  directly  to  the 
dye-bath,  which  is  afterwards  neutralised  with  sodium 
illuminate  until  only  slightly  acid. — T.  A.  I.. 

Sulphuretted  Colouring  Matters  [Black,  Blackish-Brown'] , 
Impls.  in  the  Manufacture  of.  H.  K.  Vidal,  Paris, 
Faroe.     Eng.  Pat.  is. 489,  Aug.  20,  1696. 

(  SRTAIH  lueta  derivatives  of  benzene,  when  heated  with 
sulphur  or  with  sulphur  and  ammonia,  either  alone  or 
together  with  alkaline  sulphides,  yield  dyestuffs  which  give 
black  or  brackish-brown  shades  on  vegetable  fibres.  The 
derivatives  suitable  are  dihydrozyl,  amidohydrozyl,  di- 
amido,  triauiido,  and  certain  sulphur  derivatives,  such  as 
sulphaminol  ( m-oxythiodiphenylaniine)  or  thioresoreinol. 
Thus,  so  kilos,  of  resorcinol  saturated  with  ammonia  and 
t"i-4  kilos,  of  sulphur  are  heated  in  a  closed  vessel  to 
960  C.  for  eight  hours,  when  a  brittle  blackish  mass  is 
produced.  According  to  another  method,  -J."i  kilos,  of 
Chryaoldine  or  Bismarck  brown  arc  heated  to  840  C.  «ith 
80  kilos,  of  sodium  sulphide.  When  the  reduction  is 
finished.  6"4  kilos,  of  sulphur  are  added,  and  the  reaction 
-    omplete  when  the  mass  has  become  too  stiff  to  agitate. 

— T.  A.  I.. 


A'eio   Colouring    Matters    [Blue-,    Green-,    and    Brown- 
Blacks]  from  Benzidine  Sulpha  Acids,  Manufacture  of 

II.  Imray,  London.  From  F.  Petersen  and  Co., 
Schweixerhalle,  Bale,  Switzerland.  Eng.  Pat.  1145, 
Jan.  15,  !  - 

Rn£   Pat   13,743  of    1890   (this  Journal, 

I,  647),  certain  intermediate  products  tire  obtained  by 
combining  the  benzidine  sulphonie  acid  of  Griess  with  two 
molecular  proportions  of  7-amidonaphthol  sulphonie  acid. 
In  the  present  specification,  one  or  both  of  theso  latter  is 
replaced  by  one  or  two  molecular  proportions  of  ainido- 
naphthol  disulphonic  acid  11,  or  by  one  molecular  proportion 
of  acid  II  and  one  of  a  phenol  or  amine.  Polyazoic  dye- 
stuffs  are  thus  obtained  which  show  peculiar  bluish  si: 
on  wool  or  half-wool  and  similar  fibres.  On  further  diazo- 
tisinir  and  combining  with  an  amine  or  a  phenol,  or  one  of 
their  derivatives,  dyestuffs  are  produced  which  give  bluish- 
black  to  brown-black  shades  on  unmordanted  vegetable 
fibres,  fast  to  light  and  washing.  A  quantity  of  benzidine 
sulphonie  acid  corresponding  to  10  kilos,  of  sodium  nitrite 
is  mixed  in  an  alkaline  solution  with  17  kilos,  of  7-amido- 
naphthol sulphonie  acid,  and,  immediately  afterwards,  with 
25  k:los.  of  amidonaphthol  disulphonic  acid  II.  The  mass 
is  then  farther  diazotised  and  combined  with  -2.i  kilos,  of 
m-phenyleiiediamine.  After  making  the  solution  alkaline, 
the  dyestuff  separates  as  a  black  precipitate,  which  dyes 
cotton  or  wool  a  deep  blue-black,  fast  to  light  and  washing. 

— T.  A.  L. 


V -TEXTILES  :  COTTON,  WOOL.  SILK.  Etc. 

Mercerised    Cotton,  Scrooping.      II.   Werner.    Leipziger 
Filrber-  u.  Zengdrucker  Zeit.  46,  [5],  179—181. 

'In  cotton  which  has  been  lustred  bj  merceiisation  whilst  in 
a  stretched  condition  (see  this  Journal,   1896,  804  and 
a    silk-like    scroop    may    be    imparted    by   tin-   following 
process. 

Work  the  goods  for  15  minutes  at  4n    ('.  in  a  solution   of 

calcium  acetate  of  5  — 6   B.    Squeeze  lightly,  and,  without 

rinsing,  work  for  15  minutes  at  ."in  — 60°  C.  in  a  bath 
containing  40 — Go  percent,  of  soap.  Again  squeeze  lightly 
and  pass  through  a  cold  bath  consisting  of  1  part  of  acetic 
acid  to  lo  parts  of  water,  and  dry  without  rinsing. 

This   process    i~    gem  rally  applied  after    dyeing.     Should 
the   shade  have    undergone    a  slight    change,   this   may    be 

rectified  by  adding  a   suitable  basic  dyestnfl  to  the  ; lie 

acid  bath.  For  light  shades  it  is  preferable  to  pa~s  tin 
goods  in  the  grey  or  bleached  -late  thiough  the  calcium 
acetate,  and  to  dye  them  by  adding  Some  substantive  dye- 
stuffs  to  the  soap-bath,  and  to  shade,  it  necessary,  with 
basic  colouring  matters  in  the  acetic  acid  bath. — I.  S. 

Haw  Fibres,  A  .Veto  Method  for  tin-  Quantitative  Estimation 
of.     Ltbbin.     Arch.  Hyg.  1897,  28,  212. 

See  under  XXIII.,  page  471. 


VI -DYEING,  CALICO  PRINTING,  PAPER 
STAINING.  AND  BLEACHING. 

Acetic  Acid  us  an  Assist  ml  iii  Dyeing.  A.  II.  Wainright. 
(X.  Dyers'  Journal.)  Leipziger  Fiirber  Zeit.  46,  [1], 
149—150. 

The  author  advocates  the  substitution  of  acetic  acid  for  the 
stronger  mineral  acids  in  dyeing,  on  the  ground  that  the 
dyes  obtained  with  it  are  more  level,  the  penetration  of  the 
dyestuff,  in  the  case  of  heavy  cloths  or  felts,  much  better, 
whilst  yarns  are  less  liable  to  felting  than  with  the  more 
active  mineral  acids. — I.  S. 

Logwood  Substitutes  in  Woollen  Dyeing.    Leipziger  Farber- 
u.  Zeugdrucker  Zeit  46,  [4],  155— 157. 

Tins  is  a  review  of  the  various  artificial  colouring  matters 
which  have  been  put  on  the  market  in  competition  with 
logwood  for  blacks  on  woollen  cloth.  The  dyestuffs  which 
the  author  considers  as  most  suitable  substitutes  for  log 
wood,  are  Diamond  ISIaek  F,  Xaphthvlamine  Black  B,  and 
Xaphthyl  Blue-black  N.  The  following  methods  of  appli- 
cation are  given.  Diamond  Black  is  dyed  with  10  per  cent. 
of  Glauber's  salt  and  4  per  cent,  of  acetic  acid.  Enter  at 
"  hand-heat,"  raise  slowly  to  boiling,  keep  the  hath  at  this 
temperature  for  half  an  hour,  then  add  1  percent,  of  sulphuric 
acid,  and  boil  again  for  half  an  hour.  Add  now  1  percent. 
of  potassium  bichromate  and  boil  half  an  hour  longer. 

Xaphthvlamine  Black  is  dyed  with  10  per  cent,  of  Glauber's 
salt  and  5  per  cent,  of  acetic  acid.  Enter  at  65  (  ..  raise  to 
boiling  point,  and  maintain  this  temperature  for  half  tin  hour  ; 
then  add  3  per  cent,  of  copper  sulphate  and  4  per  cent,  of 
acetic  acid,  and  keep  boiling  until  the  bath  becomes 
exhausted. 

Both  these  colouring  matters  possess  the  advantage  over 
logwood  of  being  much  faster  to  liaht  and  acids  ;  whilst 
Xaphthvlamine  Black  K  has  the  additional  advantage  that 
its  tint  is  not  altered  in  artificial  light. — I.  S. 

Pink  on  Cotton  with  p-Nitraniline,     M.  Goldovsky.    Fiirber 
Zeit.  8,  [6],  89. 

The  author  aimed  at  finding  a  substitute  for  alizarin  pinks 
that  would  not  involve  so  many  tedious  manipulations  as 
the  latter,  and  he  recommends  the  use  of  />-nitraniline  for 
the  purpose. 
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Equal  molecules  of  p-nitraniline  sail  and  hydrochloric 
acid,  together  with  15  per  cent,  of  common  salt  (of  the 
weight  of  material  taken),  are  dissolved  in  boiling  water. 
The  yarn  is  impregnated  »ith  this  solution, squeezed, passed 

through  a  nitrite  bath,  then  through  a  solution  of  fl-naphthol, 
and  soaped.  The  resulting  colour  is  yellowish  rather  than 
pink.  Kut  a  good  pink  may  be  obtained  if  2  mols.  of  sodium 
acetate  are  substituted  for  the  1  mol.  of  acid  in  the  above 
formula. 

S  -  quentlj  the  author  has  modified  this  process  by 
passing  the  impregnated  yarn  through  a  solution  of  a  "  lead 
salt  "  before  entering  the  nitrite  bath.  Another  method, 
which  the  author  believes  to  be  the  most  promising,  is  first 
to  fix  on  the  fibre  a  metallic  oxide  (preferably  that  of  lead), 
and,  after  rinsing,  to  pass  the  goods  through  the  diazo 
solution  of  p-nitraniline,  and  develop  in  /9-naphthol.  This 
process  is  said  to  give  beautiful  light  pinks.  For  fuller  and 
deeper  shades  the  order  of  treatment  is  reversed.  In  either 
ease  the  goods  are  subsequently  to  be  soaped. — I.  8. 

Discharging  Para  Nitranilim  Red  Fabrics  White  and 
<  'iilmirctl,  and  Manufacture  of  a  Discharging  <  Wow 
therefor  ;  Prejcess  for.  O.  Imray,  London.  From  "  The 
Earbwerke  Mum.  Meister,  Lucius, and  Bruning," Hoecfasl 
a  M.,  Germany.     Eng.  Pat.  8860,  April  27,  1896. 

In  discharging  paranitraniline  red  it  has  been  hitherto 
difficult  to  obtain  pure  whites,  and  the  same  objection  also 
applies  to  the  use  of  resists.  The  patentees  have,  however,  [ 
discovered  that  satisfactory  results  are  produced  by  em- 
ploying in  the  resist,  substances  in  which  paranitraniline 
red  is  soluble.  The  products  of  reduction  (p-pheny  lene- 
diamine  and  amidonaphthol)  are  then  removed  by  washing. 
A  tin-salt  discharge  is  printed  on  /* -nitraniline  red,  con- 
taining 50 — 150  grms.  per  litre  of  a  solvent  such  as  glycerin, 
acctin,  ehlorhydrin,  &c,  together  with  the  acetates  and 
citrates  of  ammonium  and  a  thickening  such  as  wheat 
starch  or  gum.  After  printing  and  dyeing,  the  fabric  is 
steamed  for  10  minutes,  passed  through  hot  water,  well 
washed,  and  then  passed  through  a  very  dilute  slightly  acid 
solution  of  bleaching  powder.  By  the  addition  of  dyestuffs 
which  are  not  affected  by  the  treatment  (such  as  Persian 
berries,  with  or  without  the  addition  of  aniline  colours,  &c), 
coloured  discharges  can  be  obtained. — T.  A.  L. 

Paranitraniline  Bed  Discharge  on  Indigo,  The  Production 
of.     C.  Kurz  and  !■'.  Kunert.     barber  Zeit.  8j  49 — 50. 

Tin:  only  discharge  suitable  for  this  purpose  is  found  to  be 
the  lead  chrotnate  and   chlorine  discharge,  which  depends 
in   the  fact  that   lead  chromate  precipitated   on   the  fibre 
causes  liberation  of  chlorine  on  passing  through  a  bath  of 
hydrochloric   and    oxalic    acids,   thereby   discharging    the 
indigo.    Paranitraniline  red  is  totally  unaffected  by  chlorine.   ! 
The  method  for  producing  a  red  on  a  dark  vat-blue  ground 
is  follows: — Pad  the  dyed  cotton  with  1   litre  of  water, 
gnus,  of  0-iiaphthol,  32  c.c.  of  caustic  soda  of  70J  Tw., 
grms.  of  Turkey-red  oil,  2  grms.  of  tartar  emetic,  and 
?m>.  of  neutral  potassium  chromate.     Dry  in  the  hot- 
fiue  and  print  with  250  c.c.  of  starch-tragacanth  thickening, 
100  grms.   of  lead  acetate,  and  250  c.c.  of   a  solution  of 
diazotised    paranitraniline    containing   13   grms.    of  para- 
nitraniline, and  30  grms.  of  sodium  acetate  in   addition   to 
mm  nitrite   and  hydrochloric  acid.     After  printing,  dry, 
pass  through  dilute  ammonia,  wash  well,  and  pass  rapidly 
through   the   discharging    bath,  which  contains  40  c.c.  of 
hydrochloric  acid  of   36°  Tw.,  and   40  grms.  of  oxalic  acid 
per  litre  ;  finally,  wash  thoroughly  and  dry. 

If  a  white  discharge  be  desired  in  addition  to  the  red,  a 
thickened  lead  acetate  solution  is  also  printed  on  the  fabric 
before  discharging  in  the  acid  bath. — B.  B.  B. 

Orange  and  Bed  Shades  by  Means  of  Nitrotoluidinei  on 
a  (i-Naphthtil  Ground,  Production  of.  T.  Skawinski. 
Bull.  Soc.  Ind.  Mulhouse,  1897,  90  —  94. 

Tin.  author  has  examined  the  shades  obtained  by  combining 
the  diazo  compounds  of  H  of  the  10  possible  nitrotoluidines 
with  £-naphthol  padded  on  a  fabric,  and  arrives  at  the 
results  given  below.     To   prepare  the  diazo  bath,  dissolve 


3'5  gnus,  of  a  nitraniline  or  3-8  grms.  of  a  nitrotoluidine  in 
50  c.c.  of  boiling  water  and  6  c.c.  of  hydrochloric  acid 
(22°  B.),  cool,  add  100  grms.  of  ice,  diazotisc  with  25  c.c. 
of  normal  nitrite,  allow  to  stand  15  minutes,  then  add  7-5 
grms.  of  crystallised  sodium  acetate  and  make  up  to  250  c.c. 
The  cotton  fabric  is  prepared  with  /3-naphthol  in  the 
usual  manner. 


o-Nitraniline 

m-Nitraniline 

p-Nitraniline 

Nitrotoluidine, 

CH,.Ni)„XH2- 

1.3.4 

1.1.5 

1.5.6 

1.2.6 

1.2.4 

1.4.6 

1.1. 6 

1.2.5 

Xitroxvlidine, 

CHa.CHj.NOj.NBt,, 
1.4.2.5 


M.P. 

114 

('. 

]<•■-»- 

(  . 

97° 

c. 

92° 

c. 

78° 

c. 

107° 

c. 

l"S 

n 

138° 

<j. 

112" 

c. 

Shade  produced. 


Reddish-orange. 

Yellowish-orange. 

Bluish-red. 


Yellowish-red. 

Orange, yellower  and  duller  than 

onitranilinc. 
Orange,  redder   than  o-mtraui- 

line. 
Orange,  yellower  than  i/i-nitraiii- 

line,  and  brighter  than  1.4.5. 
Orange,  similar  to  the  preceding, 

but  duller. 
Orange,  much   redder    than  »i- 

nitraniline. 
Reddish-orange. 
Orange,  similar  to  o-nitraniline. 


Red,    much    yellower    than    p- 
nitraniline. 


— T.  A.  L. 

Resists  and  Coloured  Designs  on  an  Aniline  Black  bg 
Printing  on  Resists  with  a  Black  containing  Substantive 
Colours.  P  W.  Pluzanski.  Bull.  Soc.  Ind.  Mulhouse, 
1897,  98 — 103.  Sealed  Communication  deposited  May 
10,  1885  ;  opened  Oct.  28,  1896. 

The  method  consists  in  printing  an  alkaline  resist,  either 
white  or  coloured,  and  printing  on  this  with  an  auiline  black 
containing  a  direct  dyestuff.  The  black  does  not  develop 
on  the  resist,  whilst  the  dyestuff  contained  in  it,  does,  thus 
giving  its  own  colour  if  the  resist  used  be  white,  and  a 
different  shade  if  it  be  coloured.  A  second  communication 
gives  details  of  the  quantities  employed,  of  which  the 
following  is  an  example  : — On  a  diamine  blue  ground  the 
following  resist  is  printed:  218  grms.  of  tragacanth,  100  grms. 
of  crystallised  tartaric  acid,  46  grms.  of  calcined  potassium 
carbonate,  66  grms.  of  caustic  soda  lye  (45°  B.),  and  100 
c.c.  of  water ;  this  must  react  neutral,  and  is  mixed  with 
1 70  grms.  of  tragacanth  and  1 20  grms.  of  tin  salt,  after  which 
60  grms.  of  sodium  carbonate  are  added,  and  finally  100 
grms.  of  crystallised  sodium  acetate,  10  grms.  of  ohm,  and 
10  grms.  of  terebenthene.  The  black  consists  of  1  kilo, 
of  black  thickening,  520  grms.  of  Brilliant  Green,  80  grms.  of 
glycerin,  90  grms.  of  97  per  cent,  aniline,  and  90  gnus,  of 
hydrochloric  acid  (19°  B.).  The  goods  are  then  steamed 
for  three  minutes  in  a  Mather-l'latt  steaming  chamber  well 
soaped  (at  44°  G.),  dried,  and  finished.  For  obtaining 
discharges  on  coloured  goods  dyed  with  chromium  acetate 
or  with  basic  colours  on  tannin  and  tartar  emetic,  the  fabric 
is  printed  with  a  mixture  containing  sodium  chlorate, 
citrate,  and  acetate,  citric  acid,  potassium  ferricyanide,  and 
chromium  acetate,  then  steamed,  grounded  with  Auiline 
Black  containing  Khodamine,  Methylene  Blue,  &c,  passed 
through  the  Mather-Platt  steaming  chamber,  and  finished  as 
above.  -T.  A.  L. 

Finishing  Operations,  The  Influence  of,  on  the  Colour  of 
Wool-Dged  Goods.  O.  Walther.  Fiirber  Zeit.  8, 
50—51. 
Is  the  selection  of  colouring  matters  for  the  dyeing  of 
loose  wool,  too  much  attention  cannot  be  paid  to  the  in- 
fluence of  the  various  finishing  operations  upon  the  colour 
of  the  cloth.  Washing,  milling,  carbonising,  raising, 
shearing,  drying,  steaming,  and  hot-pressing  may  each 
have  an  important  influence  upon  the  shade,  these  in- 
fluences being  partly  chemical  and  partly  mechanical.  The 
operatious  of  raising  and  shearing  may  considerably  affect 
the  depth  of  colour.  It  is  usual  in  raising,  to  commence 
with  already  used  aud   comparatively   blunt  teazles,  and 
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gradually  proceed  to  sharper  onesj  it  tliis  change  is  not 
sufficiently  gradual  there  is  a  tendenoj  to  teai  out  films 
Oram  t tie  rubric  ;  the  resulting  covering  of  hairs  is  then  less 
thiok  tlmu  when  the  progression  baa  been  less  rapid,  and 
the  oolonr  appean  paler.  Bhearing  too  close  lias  alio 
ilu'  effect  of  making  the  shade  appear  paler,  especially 
when  raising  has  been  badly  carried  out.  Too  vigorous  a 
steaming  may  readilj  change  the  tone  of  colour,  and  too 
strong  a  pressure  forces  the  surface  liairs  down  upon  the 
bod]   of  ill.   fahrio,  and  '"  tlus  case  also,  the  colour  will 

appear  paler.      K    1!.  B. 

Leather  Dyeing  with  Artificial  Dyestuffs.     Leipziger 

Karbcr-  u.  Zeugdrucker  Zcit.  46,  [■*],  162—165. 

Steeping  Method. — The  dyeing  is  most  conveniently  carried 

out  in  n  wooden  trough,  with  sloping  sides,  about  1  m.  Ion-.', 
0"5  in.  wide,  anil  0*85  metre  deep.  Iron  should  be  avoided 
in  tlie  interior  of  the  trough.  The  water  to  be  used  should 
be  free  from  lime  and  iron.  When  such  water  is  not 
available,  about  10  c.c.  of  acetic  acid  should  be  added  to  a 
hath  of  J — ti  litres. 

Two  skins  about  equal  in  size  are  laid  with  their  flesh 
sides  together,  and  are  then  pressed  together  on  a  plate  of 
glass  or  zinc,  by  passing  over  them  a  blunt  brass  blade, 
which  at  the  same  time  removes  any  adhering  foreign 
matter.  By  this  means  only  the  grain  side  of  the  skin  is 
dyed,  leaving  the  inside  white. 

From  5 — 6  litres  of  water,  at  about  40  C.,  are  poured 
into  the  trough,  and  the  requisite  dyestuff  is  added  in 
solution.  In  order  to  obtain  level  dyeings,  however,  the 
dyestutf  is  distributed  over  three  baths  of  varying  strength-, 
the  first  being  the  weakest,  and  the  last  the  strongest.  The 
St  Qond  pair  of  skins  is  first  passed  through  the  second,  and 
then  through  the  third  old  baths,  and  finally  through  a 
freshly-prepared  third  bath.  For  very  delicate  shades,  two 
baths,  one  old  and  one  new,  are  sufficient. 

For  basic  colours,  the  bather  is  first  mordanted  with 
potassium  bichromate  for  light,  with  iron  acetate  for  medium, 
and  with  pyrolignite  of  iron  ("Iron  liquor ")  for  dark 
shades.  When  very  small  quantities  of  potassium  bi- 
chromate are  sufficient,  this  may  be  added  to  the  dye-bath 
direct;  but  when  larger  quantities  are  to  be  used,  the 
biebrome  is  applied  in  a  separate  bath,  in  which  the  skins 
are  worked  for  about  10  minutes.  Iron  mordants  should 
l>e  used  of  a  strength  of  IS  15.  for  the  pyrolignite.  and  1  \° 
15.  for  the  acetate. 

After  dyeing,  the  skins  are  well  rinsed,  and  the  surplus 
water  is  removed  by  laying  them  flat  on  an  inclined  plate  of 
glass  or  ziue.  and  passing  over  them  a  blunt  blade  of  brass 
or  steel.  Skins  that  are  to  be  glazed  receive  now  a  coating 
of  raw  linseed  oil,  and  are  then  dried  in  the  air,  or  in  a 
moderately  heated  room.  Too  slow  drying  may  caase 
UUevenuess  of  shade.  During  the  drying,  creases  :irt.  t,,  1„. 
avoided. 

Brushing  Method. — To  dye  leather  by  this  method,  the 
dry  skins  are  laid  on  a  table  anil  the  tepid  dye  solution  i> 
applied  with  a  long-haired  brush.  As  it  is  difficult  in  this 
way  to  get  au  even  colour  free  from  streakiness,  iu  one 
Operation,  the  dye  solution  is  used  very  weak  and  the  skins 
receive  several  successive  coats,  allowing  each  one  to  dry 
before  the  next  one  is  applied.  When  acid  colours  are  used, 
some  acetic  acid,  or  a  correspondingly  smaller  quantity 
of  sulphuric  acid,  is  added  to  the  dye-bath. 

Finally,  the  skins  receive  a  dressing  of  milk,  or  of  a 
mucilage  of  Flea-wort  (Flohsamen),  Plantago  P.iytliitm-L., 
or  linseed,  in  order  to  impart  to  the  leather,  softness  and  a 
dull  finish,  not  otherwise  obtainable.  The  first  of  these 
dressings  i>  used  for  light,  the  second  for  medium,  and  the 
third  for  dark  shades.  The  two  last  are  prepared  by  boil- 
ing the  Flea-Wort  or  linseed  with  water  and  straining  off 
the  mucilage,  which  is  then  diluted  to  the  proper  strength. 
These  dressings  are  applied  to  the  dry  skins  with  a  sponge, 
and  after  allowing  to  dry,  the  skins  are  rubbed  with  a  hair 
brush  or  coarse  flannel,  which  produces  the  required  dull 
finish.— I.  s. 

PATENTS. 
Bleaching,  Dyeiny,   Washing,  and  similarly   Treating  of 
Spun  Fibres  ana  Stuffs  of  every  kind;  Process  if' and 


Apparatus  fur.      B.  Thies,   Ochlrup,   Germany,      i 
Pat  8491,  April  33,  1896. 

A  mm  u  Kit  of  vessels,  which  serve  as  receptacles  for  the 

materials  to  be  dyed,   \r  ,   are    mounted    near   one   another 

and  connected  with  liquor-supply  and  -collecting  vessels, 

the  latter  of  which  receive  the  liquors  after  use,  for  convey- 
ance back  to  the  supply  vessels.  All  the  vessels  arc  closed 
when  in  use,  and  by  means  of  arrangements  of  pumps, 
exhaust  vessels,  valves,  and  two-  and  four-way  cocks,  the 
flow  of  the  liquors  through  the  materials  under  treatment, 
is  caused  to  take  place  alternately  in  opposite  directions. 
The  materials  may  also  be  treated  with  gases,  air,  and  steam , 
if  desired. 

Numerous  modifications  in  the  construction  and  arrange- 
ment of  the  apparatus,  and  in  the  methods  of  working  it, 
are  described  iu  the  original  specification,  which  is  illus- 
trated with  eight  sheets  of  drawings. — E.  B. 

Colouring  Photographs,  Improved  Minus  fur,  suitable  also 
for  Dyeing  uiul  Printing.  J.  A.  Michel-Dansac  and 
I,  Chassagnc,  I'uris.     Kng.  l'at.  18,181,  Aug.  15,  1896. 

See  under  XXI.,  page  164. 

Bleaching  Cotton  and  other  Vegetable  Textile  Materials, 
An  Improved  Method  or  Process  of.  J.Kent,  London. 
Eug.  Pat  22,82;!,  Oct.  14,  1896. 

Cotton  and  other  vegetable  textile  fibres  are  "bleached" 
or  "  half-bleached  "  by  steeping  them  in  a  solution  prepared 
by  treating  a  finely  ground  mixture  of  lime  and  soda  with 
water.  The  fibres  may  afterwards  be  treated  with  bleaching 
powder  and  acid  in  the  usual  way. — E.  13. 


VII.-ACIDS,  ALKALIS,  AND  SALTS. 

Sulphur,  The  Extraction  of,  in  Sicily.     Eng.  and  Mining 
J.,  April  24,  1897. 

Ix  a  recent  paper  in  the  liassegna  Mineraria,  Sr.  Aiehino 
says  that  by  far  the  greater  portion  of  the  sulphur  raised 
from  the  mines  of  Sicily  is  extracted  from  the  accompatu - 
ing  limestones  by  liquation  in  kilns,  the  necessary  heat 
being  produced  by  the  combustion  of  part  of  the  sulphur  in 
the  rock.  In  other  cases  the  fuel  used  is  coal  or  wood,  or 
superheated  steam,  or  the  liquation  is  effected  by  a  solution 
of  calcium  chloride,  whose  boiling  point  is  slightly  higher 
than  the  melting  point  of  sulphur.  The  preponderating 
method  is  still  that  of  using  large  kilns,  originally  intro- 
duced in  I860.  The  only  difference  now  noticeable  is  the 
increased  dimensions  of  the  kilns.  The  kiln  consists 
merely  of  a  circular  pit,  surrounded  by  a  wall.  The  bed 
slopes  at  an  angle  of  10°  to  153  toward  a  rectangular  aper- 
ture in  front,  4  ft.  high  and  3  in.  wide.  The  burning  lasts, 
for  kilns  holding  250  to  2,500  cb.  m.,  from  a  month  to  three 
months.  The  consumption  of  sulphur  as  fuel  amounts  to 
one-third  or  even  more  of  the  sulphur  contained  in  the 
rock,  a  proportion  notably  greater  that  that  theoretically- 
necessary.  In  practice  it  is  not  found  expedient  to  treat 
rock  containing  less  than  10  per  cent.  The  cost  of  treat- 
ment averages  18  c.  per  ton.  In  order  to  obviate  the  great 
loss  of  sulphur  numerous  modifications  have  been  proposed. 
In  1880  ltobert  Gill  patented  a  regenerative  furnace  tor  the 
purpose,  which  has  been  largely  adopted.  The  chambers 
have  a  capacity  of  10  to  30  cb.  m.,  and  a  kiln  with  two 
chambers  can  be  used  for  45  to  90  operations  in  the  year. 
The  steam  extractor,  which  was  introduced  25  vears  ago, 
has  gradually  come  into  more  general  use.  It  consists  of 
an  iron  vessel  filled  with  mineral  into  which  steam  is  con- 
ducted. The  cylinder  holds  5  to  5  j  tons,  and  the  operation 
lasts  24  hours.  In  a  recent  installation  with  a  horizontal 
cvlinder  holding  4j  tons  it  has  been  found  possible  to  com- 
plete 15  to  16  operations  in  24  hours. 

The  relative  importance  of  the  three  types  of  apparatus 
is  shown  by  the  statement  that  of  the  suiphur  produced  in 
Sicily  in  1891  about  "4  5  per  cent,  was  from  the  old  kilns, 
1 7  per  cent,  from  regenerative  furnaces,  and  8-5  percent, 
by  steam  extractors.  In  1895  the  proportions  were  56  -3 
per  cent.,  31  percent.,  and  12.7  percent,  respectively. 


440 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


[Maj  Si,  1887. 


Chlorine  by  Monti's  Process,  Preparation  of.  G.  Lunge 
and  F.  Marmier.  Zeits.  f.  angew.  Chem.  1S97, 137 — 138. 
Although  in  this  method  the  loss  of  nickel  is  said  to  be 
considerable  and  the  chlorine  obtained  not  pure,  investigation 
en  undertaken  \\  ith  the  view  of  a  comparison  with  the 
Deacon  process,  with  which  it  has  certain  points  in  common. 
The  process  consists  in  p^-sing  air  and  hydrochloric  acid 
gas  over  pumice  soaked  in  nickel  chloride,  and  heated  to  a 
temperature  of  about  650  C.  In  the  first  experiments,  the 
gase-  were  first  mixed,  whilst  subsequently  they  were  passed 
over  the  hot  pumice  in  succession.  When  employing  the 
former  method,  the  best  result,  viz.,  54  per  cent  of  the 
theoretical  amount  of  chlorine,  was  obtained  by  passing 
25  volumes  of  hydrochloric  acid  and  75  volumes  of  air  over 
the  pumice  heated  to  650"  t  .  At  this  temperature,  however, 
the  sublimation  of  the  nickel  chloride  was  very  considerable, 
and  resulted  in  the  exit  tube  soon  becoming  choked.  Ac- 
cording to  the  alternative  method  the  pumice  soaked  in 
nickel  chloride  was  heated  in  a  current  of  air  at  400°  0., 
the  temperature  being  gradually  raised  to  650'  C.  in  order 
to  convert  the  nickel  chloride  into  nickel  oxide.  A  known 
quantity  of  hydrochloric  acid  gas  was  then  passed  through 
the  apparatus,  that  unabsorbed  by  the  nickel  oxide  being 
retained  by  caustic  soda  and  titrated,  so  that  an  approximate 
idea  was  obtained  of  the  amount  remaining  in  the  apparatus. 
Air  was  then  passed  through  the  apparatus,  the  temperature 
being  raised,  and  the  chlorine  and  hydrochloric  acid  were 
estimated  in  the  issuing  gas.  The  following  conclusions 
were  arrived  at  from  the  experiments  : — 1.  The  best  tem- 
perature for  the  absorption  of  hydrochloric  acid  by  nickel 
oxide  is  between  450"  and  500°  C.  2.  The  freshly  prepared 
catalyte  absorbs  hydrochloric  acid  well,  but  soon  loses  its 
absorptive  power,  so  that  frequent  renewal  is  necessary.  3. 
The  best  temperature  for  the  formation  of  chlorine  by 
passing  air  over,  appears  to  be  between  600°  and  650°  C. 
The  ratio  of  CI  :HC1  during  the  whole  process  is,  on  an 
average,  80  :  20,  but  at  certain  periods  the  proportion  of 
chlorine  rises  to  91  per  cent.  The  decomposition  proceeds 
best  when  the  pumice,  after  treatment  with  hydrochloric  acid 
gas,  is  quickly  and  not  gradually  raised  to  the  higher  tem- 
perature. It  is  to  be  observed  with  regard  to  the  purity  of 
the  chlorine,  that  this  method  was  patented  with  a  view  to 
utilising  it  in  the  Ammonia-soda  process.  Even  for  this, 
however,  the  method,  it  is  said,  has  been  abandoned,  since 
volatilisation  of  the  nickel  soon  chokes  the  tubes.  (See  also 
this  Journal,  1893, 146.)— T.  A.  L. 

Chlorine  and  Steam,  Action  of  a  Mixture  of,  on    Gloiving 
Charcoal.     A.  Xaumann  and  F.  G.  Mudford.     Ber.  1897, 
30,  347—354. 
The  authors  have  investigated  the  action  of  a  mixture  of 
chlorine  and    steam  on    glowing  charcoal,  and,  in  contra- 
distinction to  the  results  of  Lorenz    (Zeits.  anorg.   Chem. 
1895,  10,  74 — 77),  have  arrived  at  the  following  conclusions. 
(1.)  The  action  of  a  mixture  of  steam  and   chlorine  on 
glowing    charcoal    takes    place    in    accordance    with    the 
equation — 

2Cla  +  211,0  +  C  =  4HC1  +  CO- 
at  the  temperatures  attained   in   an   ordinary  combustion 
furnace,  and  not  quantitatively,  according  to  the  equation — 

CI;  +  HjO  4-  C  =  2HC1  +  CO, 
as  maintained  by  Lorene. 

In  proof  of  this,  tliev  pr>int  out  that  the  ratio  of  carbon 
monoxide  to  carbon  dioxide  increases  with  increased  length 
of  the  layer  of  glowing  charcoal,  which  indicates  that  the 
carbon  dioxide  first  formed  is  afterwards  reduced  in  passing 
over  the  glowiDg  carbon. 

(2.)  The  increase  of  carbon  monoxide  is,  in  presence  of 
a  sufficient  quantity  of  chlorine,  limited  by  the  following 
process,  which  takes  place  even  at  low  temperatures  and 
which  mav  be  of  technical  value  : — 

CI,  +  BUO  +  CO  =  2HC1  +  C(  I 
(S.)  The  formation  of  hydrochloric  acid  as  the  result  of 
the  combined  processes  takes  [dace  with  an  evolution  of 
heat,  so  that  if  the  proper  conditions  are  fulfilled,  and 
especially  if  an  excess  of  steam  !>••  avoided,  the  continued 
application  of  heat  on  the  large  scale  would  be  unnecessary. 

--J.S. 


Chlorate,    On    the    Conversion    of  Hypochlorite   into. 
r.  Bhaduri.     Zeits.  anorg.  Chem.  1897,  13,  385. 

The  author  has  carried  out  a  series  of  experiments  to  find 
the  exact  conditions  under  which  the  above  conversion 
takes  place.  Sodium  hypochlorite  was  prepared  by  con- 
ducting washed  chlorine  gas  through  a  caustic  soda  solution 
made  from  metallic  sodium.  The  conteut  of  the  solutions 
varied  in  the  different  experiments,  from  1  '5  to  25  per  cent. 
The  temperatures  at  which  the  absorption  took  place,  lay 
between  25° — 33°  C,  and  the  gas  current  was  continued  in 
some  experiments  for  4  or  5  hours.  It  was  found  that  the 
amount  of  chlorate  formed  was  inappreciable  in  solutions 
below  7  per  cent,  strength,  and  that  in  such  solutions  the 
reaction  proceeded  according  to  the  equation — 

2NaOH  +  CI,  =  NaOCl  +  NaCl  +  H;0. 

In  solutions  of  10  per  cent,  and  upwards,  the  secondary 
reaction — that  is,  the  conversion  into  chlorate — became  more 
marked,  and  when  the  percentage  strength  rose  above  20, 
it  was  found  that  time  played  an  important  part  in  the 
decomposition. 

In  one  series  of  experiments  a  solution  kept  in  the  dark, 
showed  a  decomposition  of  only  6  per  cent,  after  24  hours. 
By  conducting  chlorine  through  another  portion  of  the  solu- 
tion for  1  hour,  decomposition  proceeded  up  to  1  ■  5  per 
cent. ;  free  alkali  hindered  the  change.  Further  experi- 
ment showed  that  a  solution  of  sodium  hypochlorite  under- 
went change  even  in  the  dark,  and  that  the  amount  of 
decomposition  increased  with  the  refrangibility  of  the 
light  rays ;  the  yellow  rays  were  far  more  active  than  the 
red.  The  decomposition  gave  rise  to  chlorate  and  oxygen, 
and  proceeded  more  rapidly  under  diminished  pressure. 

The  author  has  also  studied  the  change  occurring  in  the 
dark  at  100°,  and  he  finds  that  with  dilution,  the  decom- 
position diminishes  to  a  certain  point,  where  it  possesses  a 
minimum  value.  With  further  decrease  in  the  concentra- 
tion, the  decomposition  again  increases.  The  most  stable 
aqueous  solutionis  one  containing  approximately  0 '4  per 
cent,  of  salt  molecules. — J.  T.  C. 

Suits,  Action  of  Free  Bases  on.     A.  Colson.     Comptes 
Rend.  1897,  124,  502—504. 

The  author  has  proved  that  the  displacement  of  ammonia 
in  ammonium  chloride  by  the  free  bases  di-isobutylamine 
and  piperidine  is  a  case  of  heterogeneous  dissociation 
similar  to  the  action  of  a  fixed  acid  on  the  salt  of  a  volatile 
acid,  e.g.,  sulphuric  acid  on  lead  chloride. — J.  S. 

Ammonium  Cyanide,  "Note  on  the  Foimalion  and  on  the 
Manufacture  of.  D.  Lance.  Comptes  Rend.  124, 
819—821. 

According  to  Langlois  and  Kuhlmann,  ammonia  gas,  when 
passed  over  carbon,  always  yields  ammonium  cyanide  ;  on 
the  other  hand,  Bucb  and  Bergman  n  assert  that  at  1,000'  C. 
and  temperatures  above  this,  only  hydrocyanic  acid  is  formed, 
and  the  residual  ammonia  is  all  dissociated  into  nitrogen 
and  hydrogen.  The  author  has  caused  dry  ammonia  jjas 
to  pass  through  a  column  of  wood  charcoal,  0-2  m.  high  by 
0'02  m.  in  diameter,  contained  in  a  porcelain  tube.  The 
gas  iva;  passed  at  the  rate  of  4  litres  per  hour,  and  the 
temperature  of  the  charcoal,  as  determiued  by  the  Ls 
Chatelier  pyrometer,  in  a  series  of  experiments,  varied  from 
1,000°  C.  to  1,100"  C.  The  products  of  the  reaction  were 
collected  in  a  series  of  washing  vessels  containing  distilled 
water,  and  the  liquors  obtained  were  titrated — 1st,  by 
Buignet's  method ;  2nd,  by  Liebig's  method.  Liebig's 
process  being  only  applicable  in  the  presence  of  an  alkaline 
cyanide,  the  difference  or  the  identity  of  the  results  obtained 
by  the  two  methods  at  once  showed  whether  a  liquid  con- 
taining free  hydrocyanic  acid  or  ammonium  cyanide  only, 
had  been  produced.  In  every  ease  the  tests  by  Liebig's 
method  were  identical  with  those  by  Buignet's,  showing 
that  under  the  conditions  above  described,  ammonium 
cyanide  was  always  formed.  The  author  found  that  the 
temperature  employed  (1,000" — 1,100°  C.)  was  that  which 
yielded  a  maximum  amount  of  cyanogen,  and  that  the 
nitrogen  converted  into  cyanogen  was  equal  to  25  per  cent, 
of  the  nitrogen  contained  in  the  ammonia  used. 
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Win  ii.  however)  r  mixture  of  an ii».  hydrogen,  end 

nitrogen  was  passed  throngh  the  charcoal  heated  to  the 
same  temperature!  n  much  larger  yield  of  cyanogen  was 
1.  A  mixture  in  the  proportion  oi  I  litre  of 
ammonia  gas,  1  litiv  of  nitrogen,  and  8  litres  of  hydrogen 
raised  the  percentage  of  nitrogen  converted  into  oyanogen 
in  30*6  per  cent,  of  the  nitrogen  of  the  ammonia,  and  bj 
decreasing  the  proportion  of  ammonia  relatively  to  tin-  two 

other  eases,  and  also  increasing  the  proportion  ofhydn 

relatively  to  the  nitrogen,  the  yield  of  cyanogen  was  still 
further  increased.  Thus,  a  mixture  in  the  proportion  of 
•Jin i  o.o.  of  ammonia  gas,  with  .'>  litivs  of  hydrogen  and  500 
i'.<\  of  nitrogen,  yielded  an  amount  of  oyanogen  containing 
nitrogen  equal  to  an  average  of  85  percent,  of  the  nitrogen 
oontained  in  the  ammonia  used.  As  this  amount  of  cyanogen 
was  combined  with  an  equivalent  of  ammonia  containing 
the  same  percentage  of  nitrogen,  it  was  evident  thai  at 
least  To  per  cent,  of  the  nitrogen  in  the  recovered  ammonium 
Cyanide  had  been  derived  from  the  free  nitrogen  in  the 
mixture.-    11.  s.  P. 

Sodium  Bicarbonate,  Analysis  of.     G.  Lunge.     Zeits. 
f.  angew.  Chem.  1897,  16i). 

See  under  XJULlI., page  468. 

Liquid  Ammonia,  Analysis  of  Commercial,    A.  Lange  anil 
J.  Hertz.     Zeits.  f.  angew.  ('hem.  1897,  224. 

See  iimler  XXIII.,  page  467. 

Monazite  Sands,  Examination  of  the  Earths  contained  in. 
Sohfitzenberger  and  Boudouard.     Comptcs  Rend.,  124, 


4sl. 


See  under  II.,  page  429. 


Thorium  Nitrate,  Crystallised.     O.  Fuhse.     Zeits.  angew. 
Chem.  1897,  113. 

See  under  II.,  page  429. 

Thoria,  Behaviour  of,  with  Oxalic  acid  and  Ammonium 
Oxalate,  and  the  Estimation  of  C.  Glaser.  Zeits.  Anal, 
them.  36,  213. 

See  under  XXIII.,  page  468. 

PATENTS. 

Salt  from  Brine,  Tmpts.  in  and  relating  to  Apparatus  for 
obtaining,  and  for  similar  Purposes.  W.  Shedlock, 
Clapham,  Surrey.     Gng.  Pat  7796,  April  18,  1896. 

A  nv,  with  a  circular  brim  and  flat  bottom,  is  continuously 

ted  with  brine,  led  into  a  circular  vessel  mounted  \ipon  a 
vertical  central  revolving  shaft,  which  also  carries  a  series 
scrapers.  One  or  more  perforated  pipes,  extending 
from  the  receiving  vessel,  distribute  the  brine  as  they 
revolve.  Flat  chambers  or  pipes,  having  the  form  of  in- 
complete rings,  to  admit  of  passage  downwards  of  the  salt 
scraped  ofl  their  upper  surfaces,  are  provided  as  heater-, 
and  the  heat  of  the  water  of  condensation  (when  steam  is 
u-ed  as  the  heating  agent)  is  utilised  for  raising  the  tempe- 
rature of  the  brine  before  it  enters  the  pan.  The  pan  is 
preferably  steam-jacketed  at  the  bottom.  A  trough  or 
channel  is  arranged  below  for  the  receptiou  of  the  salt, 
which,  by  the  action  of  the  scrapers,  is  continuously  driven 
towards  an  aperture  in  the  bottom  of  the  pan  ;  and  the  salt 
i-  carried  by  a  screw-conveyor  in  the  trough  to  an  inclined 
casing,  from  which  it  is  delivered  by  a  suitable  elevator,  in 
a  drained  condition,  into  moulds  or  other  receptacle-. 
Alternative  modifications  of  the  apparatus  arc  described. 

— E.  S. 

Evaporating  Apparatus,  Impts.  in  and  relating  to.  chiefly 
designed  for  obtaining  Sou  from  Brine.  W.  Shedlock, 
Clapham,  Surrey.     Bng.  Pat.'  7907,  April  15,  1896. 

v  I  under  I.,  page  428. 

T/III.-GLASS.  POTTERY.  ENAMELS. 

Glass  coloured  by  Copper.     P.  Zulkowski.     Chem.  Ind. 

20,  [6],  134—139. 

Thiifk  kinds   of  glass  coloured  by  means  of  copper  were 

examined  by   the  author,   viz. :— Copper-ruby — an    alkali- 


lead    glass   containing   64"8    per  cent,   oi    silica,    l*i 
cuprous  oxide,  2' 16  of  stannous  oxide,  I  ti  •  7 1  of  lead  oxide, 
'.in    of    potassium  oxide,  and  6*18   per  cent,  of  sodium 
oxide:     ''Arenlurin  " — an    alkali-lime    glass    with    4  •  'J    per 

cent,  of  copper,  8*07  of  lead  oxide,  8*74  of  calcium  oxide, 
in;  of  potassium  oxide,  and  10*22  per  cent,  of  sodium 
oxide;  and  "Porpora" — an  alkali-lime-lead  glass  with 
only  85*8  per  cent,  of  silica,  but  89*06  of  lead  oxide,  7*89 
of  cuprous  oxide,  4*81  of  calcium  oxide,  2*6  of  potassium 
Oxide,  and  6*81  percent,  of  sodium  oxide,  this  latter  glass 
resembling  the  ancient  hmmatinone. 

The  Avenlwin  exhibited,  under  the  microscope,  innumei 
able  crystals  resembling  those  of  metallic  copper,  tin 
presence  of  which  in  the  free  Btatc  was  proved  by  the 
decoloration,  effected  by  the  pulverised  glas-,  of  an  amino- 
niacal  solution  of  cuprie  oxide  when  heated  in  a  scaled 
tube,  thus  confirming  WBhler's  view  that  the  peculiar 
appearance  of  this  glass  is  due  to  metallic  copper  in 
suspension. 

( )n  the  other  hand,  neither  the  I  'oppt  r-rnby  nor  I'orpnra 
glass  exerted  an*  reducing  action  on  cuprie  oxide  solution, 
even  after  three  years'  exposure  in  sealed  tubes,  and  this 
circumstance,  coupled  with  their  appearance,  leads  the 
author  to  conclude  that  their  colour  is  due  to  cuprous 
oxide,  in  solution  in  the  first-named,  and  as  dark  red 
crystalline  ramifications,  branching  in  all  directions,  in  the 
Porpora. 

Experiments  on  the  devitrification  of  slags  that  have 
been  forced  to  dissolve  or  combine  loosely  with  extraneous 
substances,  showed  that  though  the  mass  remains  homo- 
geneous when  cooled  suddenly,  yet,  when  the  internal 
friction  is  diminished  by  reheating,  molecular  rearrange- 
ments impairing  the  homogeneity  of  the  mass  are  easily 
occasioned,  and,  as  this  phenomenon  is  on  a  parallel  with 
the  behaviour  of  glass  coloured  by  copper,  it  is  assumed 
as  probable  that  the  cuprous  oxide  forms  an  unstable  com- 
pound, which,  on  reheating,  is  broken  up,  the  oxide 
remaining  in  solution  (Copper-ruby),  or,  finallv,  after 
prolonged  heating,  separating  out  as  crystals  {Porpora)  in 
a  manner  analogous  to  devitrification.  This  view  is  also 
held  to  apply  to  glazes,  glasses  and  enamels  coloured  by 
metallic  oxides,  Seger  (Jahresber.  f.  Chem.  Tech.  1896, 
762)  having  disproved  the  "  dissolved  metal "  theory  in 
the  case  of  copper-red  glazes  by  showing  the  necessity  for 
an  alternate  reducing  and  oxidising  atmosphere  in  the 
kiln  during  their  preparation,  whereby  glaze  containing 
cuprie  oxide  and  fritted  at  400°  to  500°  ('.  in  an  atmosphere 
of  hydrogen,  assumes  a  red  colour,  which  it  loses  at  a 
higher  temperature  (1,000°  C),  and  only  regains  when 
fused  again  with  a  glaze  free  from  copper,  containing  some 
oxidising  agent.  This  reaction  explains  the  previously  un- 
known role  of  the  tin  and  iron  oxide  always  used  in 
making  these  glazes,  their  function  being  to  at  first  reduce 
the  cuprie  oxide,  and  subsequently  oxidise  the  metal.  An 
excess  of  tin  may  reduce,  not  only  the  copper  oxide,  but 
also  any  sulphates  present,  as  was  found  by  Witt  in  a 
glass  slag  composed  almost  entirely  of  cuprous  sulphide, 
and  containing,  in  the  centre,  a  regulus  of  tin  and  copper. 

With  regard  to  the  production  of  gold  colouring,  which 
should  be  on  a  par  with  copper  if  the  foregoing  assump- 
tions be  correct,  the  author  points  out  that  the  non- 
existence in  a  free  state  of  a  fire-resisting  red  oxide  of  the 
former  metal,  does  not  disprove  the  hypothesis  ;  and,  from 
the  dyeing  properties  of  the  ammoniacal  solution  of  "  gold 
purple,"  he  considers  it  not  impossible  that  this  metal  may 
form  in  molten  glass  an  unknown  compound,  which,  in 
subsequent  stages  of  decomposition,  produces  gold-red,  and 
also  gold  Aventurin  glass. — C.  S. 

PATENTS. 

Coloured  Glass  Lights  for  Lenses,  Impts.  in   the  Methods 
of  Producing;  also  applicable  for  other  suitable  Pur- 
poses.     J.    Davis   and    A.   J.    Davis,    West    Bromwich, 
Stafford.     Eng.  Pat  15,804,  July  17,  1896. 
The  invention  relates   to    the   manufacture   of  lenses  and 
dioptric  lights   0f  plain  and   coloured   glass  combined,  as 
well   as  to  coloured    glass   lights   for  use  on  ships,   light- 
houses,   railways,    &c,  and    may    also   be   applied   in    the 
production  of  table  glasses  of  various  kinds.     To   produce 
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u  plano-convex  lens,  of  ruby  colour  for  instance,  a  flat 
piece  of  ruby  .glass,  cut  to  the  required  size,  is  heated  and 
bent  to  fit  a  thin  concave  heated  iron  mould.  The  formed 
glass  is  transferred  to  the  concave  bed  of  a  massive  mould, 
and  a  ma>s  of  white  molten  glass  is  pressed  upon  it  by  a 
flat  plate  or  cover.  The  mould,  with  its  contents,  is  then 
placed  in  a  heated  kiln,  and  the  lens  thus  formed  is  after- 
wards ground  on  the  plane  surface.  J  u  forming  a  dioptric 
leus,  the  piece  of  coloured  glass  is  bent  to  the  convex  sur- 
face ot  a  plauo-eonvex-shaped  mould,  called  the  "  combiner 
and  compressor,"  and  is  retained  in  its  place  by  clips ; 
white  molten  glass  "  metal  "  is  then  plaeediu  a  mould  of  the 
form  required  for  the  outside  face  of  the  lens,  and  the  com- 
pressor, with  its  adhering  plate  of  coloured  glass,  is 
applied.  The  lens  is  then  heated  and  annealed.  The 
methods  of  producing  other  forms  of  combined  coloured 
and  white  glass  are  similar. — E.  S. 

Stoneware  and  the  like,  Improved  Method  of  Manufac- 
turing.    F.  S.  Winser,  London.     Eng.  Pat.  2791,  Feb.  2, 

isyr. 
Selected  fireclays  are  incorporated  with  flint,  Cornwall 
stone,  or  china  clay,  finely  ground  and  sifted,  and  "  mel- 
lowed" in  the  clay  shed.  The  material  is  then  worked  on 
plaster  slabs,  before  being  placed  in  plaster  of  Paris  moulds, 
in  which  it  is  left  for  24  hours.  The  moulded  articles  are 
then  dried,  finished  off,  and  glazed  with  a  compost  of 
4  parts  of  Cornwall  stone,  2  parts  of  whiting,  and  1  part  of 
calcium  sulphate ;  and,  after  again  drying,  are  fired  at  a 
slowly  increasing  temperature.  The  name  of  "  Sicnnow  " 
is  given  to  the  stoneware  thus  made. — E.S. 


iX.-BUILDING  MATERIALS,  CLAYS, 
MORTARS.  AND  CEMENTS. 

Slone    [Artificial]    capable  of    resisting    Fused   Alkalis, 

Alkali  Sulphides,  and  Hydrochloric  Arid.     W.   Hempel 

ami  \V.  Sezierski.     Bayerischcs   Ind.   u.  Gewerbe  Blatt  ; 

Thonwaaren  Ind.  H,  148. 

The  natural  soap-stone  (steatite)  occurring  in  Norway,  the 

Tyrol    and  North    America  is    mainly   composed   of  Si02 

(44-3  per  cent.),  MgO  (20"7),  CaO  (34),  and  Al3Oa  (4-3 

per  cent.),  and  when  fired,  resists  the  action  of  fused  alkalis 

and  alkali  sulphides,  the  loss  in  weight  not  exceeding  0-4 

per    cent.,   whereas   in   the  case   of    ordinary   fire-brick    it 

amounts  to  about  54  per  cent. 

In  an  attempt  to  imitate  this  stone  for  lining  alkali  fur- 
naces, the  authors  selected  a  brick-earth  containing  SiO.,, 
7282  pel  cent;  A.I0O3,  iO-48;  MgO,  0'31  ;  and  CaO, 
i,- 1,:'.  per  cent.,  differing  from  the  natural  stone  chiefly  in 
the  inverted  ratio  of  silica  and  alumina.  To  approximate 
to  the  constitution  of  the  latter,  they  employed  the  calcined 
magnesia,  formed  as  a  by-product  in  the  hydrochloric  acid 
works  at  Stassfurt,  and  containing  83 '76  per  cent,  of  MgO, 
and  3  42  percent,  of  SiO» ;  also  a  dolomite  from  Ostrau, 
with  16  "84  per  cent,  of  MgO,  27  "86  of  CaO,  and  513  per 
cent,  of  SiO.T  Two  classes  of  mixtures  (which  follow) 
were  made,  the  one  forming  a  product  agreeing  in  silica- 
content  and  the  other  in  magnesia-content  with  the  natural 
stone  ;  these  gave,  on  examination,  the  following  results:  — 
Mixtun  I.  (It'2  per  cent.  Si02).— Clay,  142  parts; 
magnesia,  100  parts.  Fusing  point  same  as  steel.  Loss  of 
weight  on  exposure  to  fused  alkali  and  alkali  sulphides, 
0-02  ami  0'  12  per  cent,  respectively. 

Mixture  II  (20-1  percent.  MgO).— Clay,  300  parts; 
magnesia,  100  parts.  Fused  concurrently  with  I.;  lost 
0-18  per  cent,  under  the  action  of  fused  alkali  sulphide, 
but  decomposed  in  presence  of  fused  alkali  (soda). 

Mixturi  III.  <44:'.  per  cent.  SiO,). — Clay,  57-83  per 
cent.;  dolomite,  12-17  per  cent.  This  mixture  forms  a 
hard  stone  corroded  by  fused  alkali  to  the  extent  of  0'5, 
and 0' 04  per  cent,  by  sulphides;  it  also  resists  concentra- 
ted hydrochloric  acid,  and,  being  more  refractory  than  the 
natural  stone,  forms  tin-  best  substitute  for  the  latter. 
Both  tin  component  materials  are  plentiful  in  nature,  and 
it  is  therefore  advisable  to  employ  (he  product   for  furnace 


linings,  those  parts  not  in  contact  with  the  fused  alkalis 
being  constructed  of  fireclay,  with  an  intermediate  zone 
of  pure  magnesia  when  high  temperatures  are  in  question. 

— c.  s. 

Cement,  New  Quick-Setting  Besistent.     Monit.  Ceramique, 

28,  [4],  39. 
Thu  Societe  metallurgique  de  Champigneulles  employs  hot 
blast-furnace  slag — containing  32  to  36  per  cent,  of  silica, 
39  to  45  percent,  of  lime,  15  to  22  per  cert,  of  alumina, 
0P5  to  1"S  per  cent,  of  iron  oxide,  and  0  to  8-5  per  cent, 
of  manganese  oxide  —  quenched  in  cold  water,  and 
thoroughly  mixed  with  slaked  lime  in  the  following  pro- 
portions :  — 

(1.)  Strong  lime,  25  to  30  parts  ;  slag  sand,  75  to  70  parts 
(dry). 

(2.)  Hydraulic  lime,  35  to  50  parts  ;  slag,  C.5  to  50  parts  ; 
together  with  sufficient  water  to  form  a  stiff  mortar.  On 
leaving  the  mixer,  the  mass  is  formed  into  slabs,  and 
exposed  to  the  air  until  dry  enough  to  break  into  large 
pieces,  and  it  is  then  roasted  in  furnaces  at  a  temperature 
ranging  from  dull  to  bright  red  heat,  according  to  the 
degree  of  quick  setting  to  be  produced.  It  is  finally  ground 
to  fine  powder. 

To  prepare  less  rapid  setting  cements,  the  calcined  mass 
is  ground  with  dry,  quenched  furnace  slag  (as  above)  and 
slaked  lime  in  suitable  proportions. — C.  S. 

PATENTS. 

Insulating  Material  for  Underground  Electric  Wires, 
Cables,  or  the  like;  New  or  Improved  Manufacture  of. 
P.  R.  de  Faucheux  d'Humy,  Liverpool.  Eng.  Pat.  5794, 
March  16,  1896. 

The  substance  of  this  invention  is  the  use  of  cellulose 
material,  such  as  cotton  disintegrated  by  heating  in 
petroleum  or  other  hydrocarbon.  Shale  oil  and  refined 
petroleum  are  mixed,  and  ozokerite  and  fine  sawdust  or 
like  vegetable  material  introduced.  A  certain  quantity  of 
paraffin  wax  is  then  added,  together  with  waste  cotton  or 
refuse  fibre,  and  grease — in  preference,  linseed  or  cotton- 
seed oil.  After  the  addition  of  water  the  whole  is  boiled, 
and  when  the  cotton  is  entirely  amalgamated  and  the 
water  evaporated,  fresh  waste  cotton  or  cotton  wool  is 
added,  with  a  small  quantity  of  ozokerite.  The  cotton 
wool  is  allowed  to  soak,  and  when  cool,  the  material  is 
pressed  between  cylinders  and  converted  into  sheets.  Or 
it  can  be  applied  direct  in  a  hot  state,  to  the  wire  to  be  insu- 
lated.—C.  A.  M. 

Bricks  and  the  like,  Impts.  in  Insulating.  S.  Pollafe, 
Klausenburg,  Hungary,  and  N.  Zwillinger,  Egeres, 
Hungary.     Eng.  Pat.  8281,  April  20,  1896. 

The  inventors  claim  the  method  of  making  insulating 
bricks  by  impregnation,  immediately  on  leaving  the  kiln, 
with  a  hot  solution  of  asphalt,  tar,  paraffin,  or  pitch,  and 
the  use  of  such  bricks  for  building  purposes,  electric 
insulators,  and  for  rendering  floors  and  walls  damp-proof. 

—V.  C. 

Wood    [Waterproofing    for     Carvings'],     Impts.     in    the 

Method    of  Preparing  or  Treating,  for  the   Purpose  0/ 

Waterproofing  the  same,  or  for  mailing  it  more  applicable 

for   the     Formation    of  Permanent    Pressed    Designs. 

W.   P.  Thompson,    Liverpool.     Eng.    Pat.     11,182,  May 

22,  1896. 

The  wood  is  impregnated  with  a  solution  of  cellulose,  and, 

it  is  stated  that  it  can  be   moulded  under  heavy  pressure 

without    disintegration,    so    that  it    is  applicable    for  the 

preparation  of  "  pressed  wood  carvings." — V.  C. 

[Plaster.]  Process  for  tlie  Production  of  a  Material  for 
making  Floors,  Plastering  Ceilings,  Wulis,  Hoofs, 
and  the  like  without  Joints  or  Chinks.  O.  Kraner, 
Einsiedel,  near  Chemnitz,  Saxony.  Eng.  Pat.  29,654, 
Dec.  24,  1896. 
A  solution  of  magnesium  chloride  is  mixed  with  paper 
pulp  "  residue,"  filling  matter  is   added,  the  u  carbonate  of 
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■nesin,  and  lastly  water.     'I'll.-  usual  proportion  is  60  per 
e.-nt.  of  magnesium  chloride,   10  per   rent,   of  "  paper  or 
_•-  or  residue,"  and  80  per  cent,  of  water. 

— V.C. 

n   ..,/,  An  Improved  /'      i  nfor  Increasing  the  Density  of. 

i      \.  Allison,    1. on. I. .n.     l'lom  F.  P.  Stone,  Chioago. 
..  Jan.  86,  1-    ■ 

■•  A  ii  viii..  compressed,  waterproof,  wooden  block,  consisting 
of  an  integral  structure  composed  of  solidified  cotton-seed 
oil,  an.l  tiie  naturally  united  tibres  of  the  wood  transversely 
flattened  and  compacted,  and  having  their  natural  length 
and  direction,  the  flattened  fibre*  and  their  intern 
cotton-seed  oil  being  substantially  as  set  forth." — V.  (  . 

/  Bricks, and  Manufacture  of  the  same:  Impts.  in. 
t7.  1'.  Cliff,  Leeds.     Eng.  Pat. 2402,  Jan.  -J;>,  1S97. 

In  addition  to  the  glaze  on  the  face,  a  gla/.e  about  ^  to 
|  in.  wide  is  formed  on  the  edges  or  sides  of  the  beds  and 
ends  adjoining  the  coloured  and  glazed  face. 

The  face  of  the  brick  is  first  dipped  in  a  colouring  body, 
the  body  being  then  scraped  "off  the  adjoining  edges  of  the 
beds  and  end-."  Afterwards  the  face  of  the  brick  is  dipped 
"  from  about  \  to  |  in.  below  the  surfa.-e  of  the  glaze  bath, 
so  as  to  leave  a  coating  of  glaze  of  tin-  width  ou  the 
adjoining  sides  of  the  bed-  and  ends." — V    I 

Cement  and  Concrete,  Impts.  in.  W.  S.  Robinson,  Haul-. 
Nova  Scotia,  and  S.  M.  Brookfield,  Halifax,  Nova 
S.-otia.      Eng.  Pat.  4048,  Feb.  i;,.  is;.;. 

1 .  •  earth,  gravel,  broken  rock,  or  the  like,  are  added  metallic 
iron  or  ferrous  salt,  alum,  Rpsom  salts,  aud  silicate  of  soda. 
A  hydraulic  cement  is  thus  said  to  be  formed,  capable  of 
Betting  under  either  salt  or  fresh  water. —  V.  C. 

Bricks,  Tiles,  Earthenware  Pipes,  Puttcri/-Ware,  Cement, 
Lime,  Gypsum,  and  Similar  Materials  ;  Impts,  in  Kilns 
fir  Burning.  John  West,  Didsbury,  and  W.  J.  Jenkins, 
Manchester.     Bng.  Pat.  7270,  April  23,  1897. 

Tiik  inventors  claim  an  arransrement  (described  in  the 
specification  with  reference  to  drawing-)  "of  flues  and 
damper-,  whereby  tires  are  maintained  and  regulated  along 
both  sides  of  the  kiin,"  and  "  conveying  the  gases  from  the 
top  of  the  chambers  to  the  chimney."— V.  C. 


X.-METALLURGY. 

Gold  Mining  in  Burma,  Notes  upon.  A.  H.  Brornly. 
Tran-.  North  of  England  Inst,  of  Mining  and  Mech. 
Engineers,  1897,   46,'[2],  122—129. 

The  principal  gold-mining  property  is  that  held  by  the 
Choukpazat  Gold-mining  Company,  in  the  Wuntho  district, 
I'pper  Burma.  The  lode  is  a  bedded  lenticular  body  in 
clay-slate,  varying  from  S  ft.  in  thickness  downwards,  the 
average  being  about  3  ft.  ;  it  is  about  200  ft.  deep.  The 
country  rock  of  clay-slate  is  much  impregnated  with  chlorite, 
and  also,  iu  places,  the  quartz  itself.  The  quartz  is  often 
heavily  mineralised,  containing  iron  and  copper  pyrites, 
arsenical  pyrites,  galena,  blende,  aud  a  tin-white  mineral, 
stated  by  Saville  Shaw  to  be  tellurium  or  a  telluride.  This 
latter  is  always  a-sociated  with  gold,  and  consequently 
enriches  the  stone.  Schistose  filling  sometimes  rep] 
the  quartz. 

A  ten-stamp.  800-lb.,  high  mill  is  used,  with  bins  at  the 
back, grizzly, Bpalliog-floor,  &c,  and  the  power  is  furnished 
by  a  10  hor-e  portable  Kobey  engine.  The  drop  is  7  in.  ; 
depth  of  discharge.  8  to  10  in.  ;  number  of  drops,  90  ; 
mesh  30,  "or  hole  0-021  in.  square."  The  output  is 
about  2 '2  tous  per  stamp  per  24  hours,  and  duty  of  stamps 
about  1-  .">  cut.  per  effective  horse-power  per  hour.  These 
conditions  of  milling  gave  the  best  re-ults  « ith  a  decidi  >■ 
refractory  ore.  From  the  plates,  the  pulp  passes  over  two 
6-ft.  corrugated  belt  F'rue-vanuers.  The  concentrates 
consist  mainly  of  irou  pyrites,  containing  about  0-7  per 
cent  of  copper,  a  little  antimony,  aud  about  2  to  2|  oz.  each 
of  goli  and  silver.  Milling  returns  give  an  average  of  S  per 
cent,  of  sulphurets,   value  as   above.     Some    coated    uon-   | 


amalgamable  gold  also  i  -  apes  the  battery.  Retains  over 
about  8,000  ton-  mill.. I,  -hows  the  value  of  the  or.-  • 
about  10  dwt.  of  fine  gold,  or  a  little  over  1  1  dwt.  of  bullion 
pet  ton.  The  tailings  vary  from  ■_'  to  i\  dwt  ,  and  may  be 
averaged  at  :t  dwt.;  they  are  amenable  to  cyanidation. 
The  average  pei  covered  by  amalgamation  is.'.i 

per  cent,  j  locked  up  in   concentrates,  20  per  cent.,  and  in 
tailings,  29  per  cent.      It  i-  probable  that  concentrating  may 
lie  dispensed  with  and  direct  eyaniding  of  tailing-  adopted. 
otal  working  costs  are:  mining.  "-15  rupees  ;  Iran- 
port,   0-7">;  milling,    I'OO  rupees    per  ton.     Total,  about 
12  rupees  or  1  is.  per  ton. 

The  output  from  this  min  ■  is  at  present  only  300  tons 
per  month,  but  it  i-  hoped  that  an  output  of  900  tons  per 
month  will  shortly  be  attained. — A.  S. 

Gold-Gravel  Washing  in   Eastern  Siberia.    K.  I).  Levat. 
Eng.  and  Mining  J.  1897,  63,  [14],  329. 

The  introduction  of  the  sluice  for  washing  gold-bearing 
gravels  is  gradually  proceeding  in  Eastern  Siberia.  In  the 
Trans-Baikal  it  is  little  employed,  but  in  the  Amour 
province  it  is  quite  common,  and  in  the  placers  worked  by 
the  Zeya  Company,  it  i-  used  to  the  exclusion  of  other 
appliances. 

In  the  placers  worked  by  the  Zeya  Company,  the  Bluices 
are  39*82  m.  in  length,  of  which  21  -3  m.  are  enclosed  in  a 
kind  of  cage  to  prevent  the  stealing  of  gold,  nearly  all  the 
metal  being  obtained  from  the  riffles  of  the  upper  part.  The 
bottom  of  the  sluice  is  furnished  with  riffles  of  iron,  where 
the  gravel  is  coarse  ;  when  the  alluvium  is  of  fine  gravel  or 
sand,  the  bottom  is  of  iron,  perforated  with  hole-  15  to 
20  mm.  in  diameter.  The  average  fall  is  6°.  A  sluice  of 
this  kind,  071  m.  in  width,  washes  about  600  cb.  m.  in  10 
hours,  and  the  water  required  is  about  eight  times  the  bulk  of 
the  gravel  washed.  If  much  clay  be  mixed  with  the  gravel. 
lumps  not  broken  up  and  dissolved  are  carried  awav  with 
the  stones  and  pebbles,  and  the  gold  contained  in  them  is  lost. 
The  author  suggests  as  improvements:  an  increase  of  the 
length  of  the  sluice,  use  of  a  larger  quantity  of  water,  and  the 
introduction  of  mercury  in  the  riffles  or  borces  near  the  tail 
of  the  sluice.  A  washer  used  in  the  Amour  region  is  al-o 
described.  It  is  driven  by  a  water-wheel,  which  imparts  a 
rotary  motion  to  the  washer  itself.  This  washer  is  used  to 
treat  the  gravel  directly  from  the  placer  and  also  for  a 
second  treatment  of  the  tailings.  It  treat-  about  160  cm. 
in  10  hours.  The  author  suggests  that  the  washer  would 
be  improved  by  the  addition  of  riffles  and  mercury  to  the 
-luice,  to  catch  the  fine  gold. — A.  S. 

Cranium,   Preparation  and    Properties   of.     H.   Moissan. 
Bull.  Soc.  Chim.  1897,17,  266—271. 

Uranh  m  may  be  obtained  readily  from  the  double  chloride 
of  uranium  and  sodium,  either  by  electrolysis  or  by  reaction 
with  sodium ;  but  it  is  best  prepared  by  the  reduction  of  the 
oxide  with  carbon  in  the  electric  furnace.  In  the  pure 
state  its  properties  resemble  those  of  iron :  it  may  be  filed, 
it  combines  with  carbon,  and  may  be  hardened  bv 
quenching.  It  is,  however,  more  oxidisable  than  irou, 
finely  powdered  uranium  slowly  decomposing  water  even  in 
the  cold.  It  may  be  obtained  crystalline,  and,  if  pure,  it  is 
quite  white.  A  yellowish  shade  indicates  the  presence  of 
nitrogen,  with  which  it  combines  so  readily  that  special 
precautions  must  be  taken  in  preparing  the  metal  in  order 
to  avoid  the  action  of  this  element.  Uranium,  when  free 
from  iron,  exerts  no  influence  upon  the  magnetic  needle, 
and  as  a  metal  it  is  more  volatile  than  is  irou  in  the  electric 
furnace. — W.  G.  M. 

Metals,  Precipitation  of.     J.  B.  Sendereas.     Bull.  Soc. 
Chim.  1897,  17,  2  71—286. 

Tuts  is  a  continuation  of  the  author's  previous  work  with 
nitrate  solutions  (Bull.  Soc.  Chim.  15,  -OS,  691,  991  ;  this 
Journal,  1893,  761,  and  1895,  370).  the  actien  of  metals 
upon  solutions  of  sulphates,  chlorides,  and  acetates  of 
silver,  copper,  and  lead  being  now  examined.  It  has 
hitherto  been  stated  in  general  terms  that  a  certain  metal  is 
capable  of  precipitating  certain  other  metals  from  their 
solutions  ;  but  it  is  now  shown  that  such  generalisations  are 
unsafe,  as  the  possibility  of  precipitation  depends  upon  the 
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acid  of  the  dissolved  salt.  Thus,  neither  tin  nor  iron  will 
reduce  the  acetates  of  silver  or  copper ;  bismuth  will  act 
upon  the  acetate,  but  not  upon  the  sulphate,  of  silver; 
aluminium  precipitates  silver  sulphate  completely,  but  is 

almost  without  action  upon  the  acetate:  and  again,  it  pre- 
cipitates cupric  chloride  very  rapidly,  whilst  it  attacks  the 
sulphate  very  -.lowly,  and  the  acetate  eveu  more  slowly. 
The  degree  of  dilution  also  causes  similar  variations  in  the 
behaviour  of  the  ructa'.s  ;  a  metal  which  precipitates  another 
vcr\  rapidly  from  a  solution  of  a  certain  strength  mar  react 
slowly,  or  even  be  quite  inactive,  with  another  of  different 
Strength  :  lead  in  cupric  chloride,  and  zinc  and  aluminium 
in  lead  acetate,  are  cases  in  point.  It  has  been  previously 
shown  that  when  metals  were  precipitated  from  their  nitrates 
a  variable  amount  of  nitric  acid  was  decomposed,  and,  as  a 
result.  Uichter's  law  was  never  found  to  be  verified. 
With  the  salts  now  tried,  the  acid  remains  unchanged,  but 
the  water  is  in  some  cases  split  up,  hydrogen  being  evolved 
and  a  portion  of  the  precipitating  metal  being  oxidised  and 
forming  basic  salts.  Zinc  and  aluminium  afford  good 
examples  of  this  action.  Occasionally  (e.o\,  in  the  case 
of  tin  and  bismuth)  an  acid  salt  is  formed  and  remains  in 
solution,  whilst  a  basic  salt  or  an  oxide  is  precipitated. 

It  would  seem  that  if  this  action  of  the  acid  on  the  water 
were  eliminated,  Richter's  law  should  hold  good ;  but 
account  must  be  taken  of  the  tendency,  in  some  cases,  to 
form  alloys.  Cadmium,  placed  in  solutions  of  silver  or 
copper,  gives  precipitates  which  absorb  a  considerable  pro- 
portion of  the  precipitating  metal.  Other  metals  also  form 
alloys,  but  in  very  small  proportions.  Zinc,  alone,  acting 
upon  lead  acetate,  gives  a  precipitate  of  pure  lead.  It  is 
found  that  out  of  90  cases  examined,  Kichter's  law  is  only 
approximately  true  in  about  10  cases,  and  true  in  one. 
In  the  other  80  cases  either  the  weight  of  deposit  was 
incorrect,  or  else  no  deposition  took  place  at  all,  or  not 
after  the  first  instant.  Richter's  law  is,  therefore,  not 
generally  applicable,  being  affected  by  more  or  less  complex 
reactions. 

It  may  be  specially  noted  that  the  author,  confirming  and 
extending  his  earlier  work,  shows  that  whilst  annealed  iron 
and  steel  readily  attack  silver  nitrate  solution,  cold-worked 
iron  and  quenched  steel  are  without  action,  which  tends  to 
indicate  the  existence  of  allotropic  modifications  of  iron. 
This  is  observed  with  all  specimens,  whether  roughly 
cleaned  or  smooth  polished  with  rouge.  Slight  action  is 
sometimes  observed  in  the  case  of  worked  specimens,  if  the 
cut  ends  of  the  bar  be  exposed  to  the  solution,  as  though 
the  inner  portions  of  the  metal  were  different  from  the 
exterior  ;  but  if  the  ends  of  such  bars  be  coated  with 
vaseline  no  action  will  be  apparent.  The  action  of  the 
annealed  iron  upon  the  solution  varies  with  the  temperature 
and  duration  of  the  annealing.  With  silver  sulphate  both 
kinds  of  iron  can  react,  but  the  annealed  bars  act  more 
vigorously.  With  silver  acetate  and  cupric  chloride  or 
sulphate  both  classes  of  iron  behave  alike. — W.  G.  M. 

Aluminium  Bronze,  The  Use  of.     Imp.  Inst.  J.,  May,  155. 

Until  quite  recently  aluminium  bronze  was  used  chiefly  in 
the  manufacture  of  cheap  jewellery,  for  which  purposes  its 
capacity  for  taking  a  good  polish  and  of  retaining  its  colour, 
it  peculiarly  suitable.  In  a  paper  communicated  to 
the  American  Institute  of  Mechanical  Engineers  {Engineer- 
ing, January  29th,  1897),  Dr.  Waldo  points  out  that  it  is  a 
verj  suitable  material  for  the  manufacture  of  the  seamless 
tubes  for  water-tube  boilers,  for  which  brass  and  steel  are 
now  commonly  used.  The  author  has  examined  a  series  of 
alloys  of  aluminium  and  copper,  and  he  has  obtained 
evidence  of  the  existence  of  the  following  deSuitc  chemical 
compounds: — 

Cu.,Al.  Cu5Al.         Cu10Al.  Cu16Al. 

\1.         Cu6Al.         (  u,  \1.  Cu18Al. 

\1.  CunAl.  Cu:t,Al. 

The  evidence  which  Dr.  Waldo  adduces  as  proof  of  this 
maj  be  follows : — 

I.  A  rise  of  temperature  occurs  when  the  molten  metals 
are  mixed. 

II.  The  alloys  are  crystalline  when  carefully  made. 


111.  Chemical  analysis  and  microscopical  examination 
show  them  to  be  homogeneous. 

1Y.  There  is  no  "  sweating  out  "  of  either  metal  when 
the  alloys  are  worked  at  a  red  heat. 

Of  these  alloys  he  recommends  those  having  the  com- 
position CusAl  or  Cu10Al  as  most  suitable  for  industrial 
use. 

A  comparison  of  the  tensile  strengths  of  aluminium 
bronze  with  those  of  Swedish  open-hearth  steel  and  brass, 
at  different  temperatures,  gave  the  following  results  : — 


Temperature  of 
Experiment. 

Aluminium 
Bronze. 

Swedish 
Brass.       1  Open-Hearth 

Steel. 

15°  C 

96,000 
6,100 
4,100 

980°  C.  to  1,010°  C 

1,300°  C.  to  1,400°  C. . . . 

2,770                17,500 
250                    1,950 

From  this  table  it  will  be  seen  that  the  tensile  strength 
of  aluminium  bronze  is  very  high,  and  this,  taken  with  the 
fact  that  it  stands  great  strains  without  undergoing  molecular 
rearrangement,  ought  to  gain  for  it  an  extensive  application 
in  the  arts. 

Tungsten-Iron,  Alloy  of.     T.  H.  Norton.     J.  Amer.  Chem. 
Soc.  1897,19,  110. 

The  author  describes  an  alloy  which,  when  analysed 
according  to  Ziegler's  method  (Dingler's  Polyt.  J.  274, 
513)  was  found  to  contain  93 '4  per  cent,  of  tungsten  and 
6-18  per  cent,  of  iron.  The  specimen  had  a  lustrous 
appearance,  a  hardness  of  7,  and,  when  powdered,  a  specific 
gravity  of  14-55.— J.  L.  B. 

Nickel,  Estimation  of,  in  Nickel  Steels.     J.  Spuller. 
Chem.  Zeit.  1897,  21,  213. 

See  under  XXIII.,  page  470. 

Pig  Iron,  Determination  of  Sulphur  in.     A.  A.  Blair. 
J.  Amer.  Chem.  Soc.  1897, 19,  114. 

See  under  XXIII.,  page  469. 

Silicon,  A  Rapid  Method  for  the  Determination  of,    in 
Silico-Spiegel  and  Ferro-Silicon.      C.   B.   Murray  and 
G.  P.  Maury.     J.  Amer.  Chem.  Soc.  1897, 19,  138. 
See  under  XXIII.,  page  469. 

PATENTS. 

Steel  or  Alloys  of  Iron,  Impts.  in  the  Manufacture  of. 
R.  A.  Hadfield,  Sheffield.  Eng.  Pat.  7422,  April  7,  1896. 
(Under  International  Convention.) 

Non-magnetic  alloys  of  iron,  nickel,  manganese,  and  carbon, 
of  high  electrical  and  thermal  resistance,  tough,  and  of  great 
tensile  strength,  which  can  be  forged,  rolled,  or  cast,  are 
prepared  by  adding  to  pig-iron,  cast  or  wrought  iron,  steel 
or  iron  scrap,  or  a  mixture  of  these,  either  direct  or  by 
means  of  previously  prepared  alloys  or  mixtures,  from  3  to 
1 1  per  cent,  of  manganese,  8  to  25  per  cent,  of  nickel,  and 
carbon  up  to  l\  per  cent. — J.  II.  O. 

Gold,  Silvei ,  and  other  Precious  Metals,  Impts.  in  Appa- 
ratus for  the  Recovery  of.  S.  Vivian,  Southall.  Eng. 
Pat.  8967,  April  28,  1896. 
Revolting  drums  or  barrels  of  hexagonal  or  polygonal 
section,  and  furnished  upon  their  inner  circumference  with 
radial  partitions  lined  with  fiat  or  corrugated  plates,  pre- 
ferably of  copper,  are  used  as  amalgamators  instead  of  the 
usual  drums  with  curved  plates.— J.  H.  C. 

Zinc,  Impts.  in  the  Extraction  of,  from  Ferruginous 
Liquors,  specially  applicable  /»  the  Treatment  of  the 
Spent  Liquors  of  Copper  Works,  J.  R.  Wylde,  J.  W. 
Kynaston.  and  J.  Brock,  Liverpool.  Eng.  Pat.  10,494, 
May  15,  1896. 

The  ferruginous  spent  liquor  is  taken  hot  from  the  copper 
precipitating  tanks  into  a  series  of  cisterns  similar  to  Welilon 
chlorine  stills,  and  calcium   carbonate  is  added  sufficient  to 
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neutralise  the  free  acid,  and  then  in  further  proportion 
equivalent  to  the  lino  present  in  the  liquor.  Hydrogen 
sulphide  ia  passed  through  the  Belies  of  cisterns  |  which  are 
provided  with  agitators)  in  such  a  manner  as  to  make  the 

prooc otinuous.     When  a  batch  of  the  liquor  has  been 

rated  with  the  gas,  sufficient  spent  liquor  is  added  to 
with  the  cicess  ol  hydrogen  sulphide,  and,  after  sub- 
sidence, the  precipitate  "f  sine  sulphide  and  calcium 
sulphate  is  drained  and  washed  free  from  iron  ^alts.  and  is 
then  heated  in  a  Weldon  still  with  hydrochloric  acid,  the 
hydrogen  sulphide  evolved  being  utilised  in  the  first- 
deearibed  process.  The  contents  of  the  still  are  then  filtered 
from  the  undissolved  calcium  sulphate,  ami  heated  with 
milk  ot'  lime  to  obtain  sine  hydroxide,  which  may  be 
treated  in  any  desired  way.  If  iron  be  present  in  the  sine 
chloride  solution,  bleachmg-powder  solution  may  be  added 
to  peroxidise  the  Iron,  and  then  calcium  carbonate  in  Blight 
i  ->.  The  solution,  after  filtering  off  the  ferric  hydro 
may  then  be  precipitated  as  before.— 1     S 

Sulphide  of  Aluminium,  which  mat/  or  may  not  he  com- 
bined with  other  Sulphides  {or  Sulphurets'),  A  Process 
of  Manufacture  of.  [Obtaining  Aluminium.']  D.  A. 
Peniakoff,  Huy,  Belgium.  Eng.  Pat.  11,555,  May  27, 
1896. 

\  -  -.  i  i  or  double  anhydrous  aluminium  salt,  such  us  a 
fluoride  or  chloride,  fused  with  the  sulphide  of  an  alkali 
or  alkaline  earth,  together  with  a  chloride  or  fluoride  as  a 
Sax,  yield-  a  mixture  containing  aluminium  sulphide,  from 
which,  iu  the  same  crucible,  aluminium  may  be  reduced, 
"  cither  by  the  action  of  an  electric  current  or  by  means 
of  reducing  gases  (.such  as  hydrocarbons,  for  example)." 

The  following  formula;  present   examples  of  the  prepa- 
ration of  aluminium  sulphide  :  — 


(.l.i    U.F,  +  3Xa2S 


:  Al,Sj  +  6NaF. 

\*.J     -ll.jC,;.   U.>Ur      t     OilttqO    --- 

(3.)   Alt'l,,  6KaCl   -r  3Xa,S  = 


(2.)  AIL",.  oXaF  +  3Xa.,S  =  ALS3  +  12XaF. 

"-,S  =  Al.Sj  +  i8Na<  i. 


When  the  bath  is  constituted  according  to  the  reactions 
(1)  or  (2),  if  aluminium  be  reduced  from  the  fused  mass, 
the  supply  of  aluminium  sulphide  is  kept  up  by  additions 
of  aluminium  sulphate  and  carbon  ;  aluminium  fluoride 
and  sodium  sulphate  arc  first  formed,  according  to  the 
equation     U.oSi  >    •  6NaF      A  ,   and    the 

sodium  sulphate  is  reduced  to  sulphide  by  the  carbon,  with 
1'ient  production  of  aluminium  sulphide  according  to 
equations  (1)  and  (2).  It  is  stated  that  "  even  where  the 
sulphide  of  aluminium  produced  in  the  bath  is  subjected 
to  electrolysis,  the  sulphide  alone  may  undergo  the  electro- 
lytic action,  and  not  the  fluoride,  as  the  latter  requires  fur 
its  electrolytic  decomposition,  a  far  greater  electro-motive 
force  than  that  which  suffices  to  bring  about  the  decom- 
position of  the  sulphide  of  aluminium.  Besides,  where 
electrolysis  is  resorted  to,  the  sulphur  separated  from  the 
aluminium  serves,  for  the  most  part,  to  reduce  the  alkaline 
sulphate  to  the  condition  of  alkaline  sulphide,  thus  adding 
its  effect  to  the  action  of  the  carbon." — E.  S. 

Atuntinium  and  Aluminium  Alloys,  Impts.  in  the  Manu- 
facture of  Bods  ami  Tubes  mainly  from.  A.  G.  Brown, 
Manchester.     Eng.  Pat.  14,380*,  June  89,  1896. 

The  molten  metal  is  poured  into  the  chamber  of  a  press  and 
allowed  to  cool  until  it  has  attained  a  temperature  of  about 
i  ..when  it  is  forced  through  a  die  of  the  required  form 
by  means  of  a  plunger.  This  svstem  of  treatment  is 
claimed  — T.  11.  f. 

Blast  Furnaces,  Impts.   in,  and   in   the  Mode   am!   Means 
i  Haryiny  the  same.     T.  Lewis,  Shit'nal.     ling.  Pat. 
10,061,  May  12,  189G. 

This  invention  is  intended  to  lessen  the  escape  of  gases  or 
heat  while  charging,  and  to  prevent  the  entrance  of  cold 
air:  also  to  reduce  the  chances  of  explosion,  and  to  prevent 
injury  to  the  furnace  lining,  bell,  and  ring,  and  irregular 
charging,  by  the  swaying  of  the  bell. — J.  IF  (.'. 


Sheet  Iron  ami  Steel,  Impts.  in  the  Treatment  of,  in  the 
Sfanufacturi  of  Polished  Sheets.    .1.  I'.  Grey,  Bridgend, 

and  T.  (iwynne.   Briton   Ferry.     Eng.   Pat  94,  .Ian.   l, 

1897. 
Tin:  sheets,  after  leaving  the  pickling  and   washing  tanks, 
are  dipped  into   lime  water  and  passed  through  a  drying 
Stove;    they  are  then  cold-rolled    and   annealed,  and   finally 

passed  slowly  through  a  furnace  heated  to  dark  cherry- 
redness  to  produce  a  thin  61m  of  oxide,  which  prevents 
rust.— J.  H.  C. 

Ore-Briquettes,  Process  of   Treating  Granular  or  I'nl- 
verult  nt  Iron  Ores  and  Slay  or  other  Residm  s  containing 

Iron  to  facilitate  tin   Extraction  of  the  same.     s.  Xcff- 
gen,  Miinlhcim-on-the-Kliinc.     Eng.  Pat.  4809, Feb.   17, 

The  materials  are  moistened  with  calcium  oxide  or  mixed 
dry  with  calcium  hydroxide,  pressed  in  moulds,  and  heated 
in  a  moist  atmosphere  for  I  to  6  days  to  a  temperature  of 
90°  to  100°  C— J.  H.  C. 


XI.-ELECTRO-CHEMISTRY  AND 
ELECTRO-METALLURQY. 

(.4.)—  ELECTRO-CHEMISTRY. 
PATENTS. 

Carbon  [Electro-Deposition  of],  Impts.  relating  to  the  Use 

and    Treatment  of,  in   Electro-Chemical  or    Electrolytic 

Processes,  and  to   Apparatus   therefor.     Dr.    A.  Coehn, 
Gottingen,  Germany.     Eng.  Pat.  5584,  March  12, 

ADVAxrXA.GE  is  taken  of  the  discovery  that  carbon  dissolves 
when  used  as  an  anode  in  strong  hot  solutions  of  sulphuric 
and  other  acids  which  give  off  oxygen  at  the  anode  during 
electrolysis,  to  employ  such  solutions  as  baths  for  the 
electro-deposition  ol  carbon  on  suitable  cathodes.  Under 
these  conditions  also,  carbon  may  be  employed  as  a  soluble- 
electrode  in  a  battery,  peroxide  of  lead  or  other  suitable 
substance  forming  the  negative  element,  and  such  battery 
is  reversible  and  capable  of  being  recharged. — G.  H.  R. 

ndary  Voltaic  Batteries,  Active  Material  for  [Lead- 
Antimony  Baching],  An  Tmpt.  in.  G.  A.  Grindle, 
Prestwich.     Eng.  Pat.  10,172,  May  15,  1896. 

The  claim  is  for  "active  material  for  secondary  voltaic 
batteries  in  form  of  strips,  sheets,  rods,  or  other  pieces  of 
composite  metal,  each  consisting  of  a  layer  of  lead  and  a 
layer  or  core  of  alloy  of  lead  and  antimony. — J.  C.  li. 

Galvanic  Batteries,  Dry   Cells  for,  Impts.  in.     T.  Clark, 

Greenwich.     Eng.  Pat.  11,212,  May  22,  1896. 
The  inventor  claims  the  employment   in  galvanic  batteries 
(Leclanchc  type  described)  of  a  mixture  of  gum  tragacanth 
(3  parts)  and  (1  part)  sawdust  or  the  like.— J.  C.  B. 

Electrical  Batteries   [Leclanchc],  Impts.  in.     D.  Mathieu, 

Buckfastleigh.  Eng.  Pat.  20,035,  Sept.  10,  1896. 
In  lieu  of  the  ordinary  porous  pot  in  the  Leclanehe  cell, 
the  inventor  illustrates  and  claims  "  a  carbon  pole  composed 
of  a  number  of  carbon  pencils  clamped  between  recessed 
carbon  discs  [forming  a  "  cage  "]  and  containing  manganese 
and  gas  carbon  in  the  approximately  cylindrical  space 
between  such  pencils  and  discs."' — J.  C.  1!. 

Primary  Electric  Battery,  An  Improved.  O.  Rothmund 
and  E.  von  Burgwall,  Vienna,  and  L.  Ofenschussl,  Prag, 
Austria.     Eng.  Pat.  27,262,  Dec.  1,  1896. 

The  electrodes  are  peroxide  of  lead,  of  any  form,  and 
amalgamated  zinc,  aluminium,  magnesium,  or  iron  .  .  .  "  to 
carry  the  element  dry  to  the  place  of  use,  and  not  to  carr\ 
corrosive  liquids  or  salts,  the  positive  electrode  is  saturated 
in  a  liquid  (like  concentrated  sulphuric  acid,  potash,  soda, 
or  chromic  acid),  so  that  the  electrolyte  is  produced  bv  the 
positive  plate  (electrode)  by  the  application  of  pure  water." 
To  protect  these  plates  against  moisture  of  the  air,  they  are 
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wrapped  iu  gutta-percha  paper  or  lead  foil.  The  plates 
being  regenerated  electrolytically  or  iu  a  chemical  way,  they 
are  freed  from  moisture  in  drying  chambers  by  chloride 
of  calcium  or  other  hygroscopic  substance  before  being 
saturated  with  the  aforementioned  concentrated  solutions. 

—J.  C.  R. 

Batteries,    Secondary  :  Impts.    in.      A.    Heil,    Frankisch 

Crumbach.  Germany.  Eng.  Pat.  29,306,  Dec.  21,  1896. 
Thf  claim  is  for  "  A  secondary  battery  cell  in  which  a 
reduced  and  chlorinated  peroxide  of  manganese  and  carbon 
electrode  is  placed  in  a  chlorine-containing  electrolyte 
opposite  to  a  lead  electrode  that  is  covered  with  powdered 
lead,  the  arrangement  being  such  that  the  two  electrodes 
alternately  give  out  and  take  up  electrical  energy  by  their 
chlorination  and  reduction,  according  as  they  are  discharged 
or  charged."' — J.  C.  R. 

Batteries,  Galvanic  ;  Impts.  in.     W.  S.  Doe,  Brooklyn, 
USA.     Eng.  Pat.  995,  Jan.  13,  1897. 

Tins  zinc-carbon  battery  is  designed  mainly  for  lighting 
bicycle  lamps,  being  readily  rechargeable.  "  The  invention 
consists  principally  of  a  perforated  tube  [hard-rubber], 
adapted  to  extend  into  the  exciting  fluid  [sulphuric  acid], 
and  adapted  to  receive  a  depolariser  "  [fused  sodium  nitrate 
"cartridges"],  and  "of  certain  parts,  and  details  and 
combinations  of  the  same,"  fully  described. — J.  C.  ft. 

Electric  Accumulators,  Impts.  in  the  Manufacture  of 
Positive  Lead  Electrodes  for.  [Improved  Planted]  H. 
O.  Tudor,  Luxemburg.      Eng.  Pat.  10,718,  May  18,  1896. 

The  plates  are  placed  as  positives  in  very  weak  sulphuric 
acid  of  2'  B.,  and  charged  at  first  with  intervals  of  rest, 
and  then  of  discharge,  until  they  are  coated  with  a  sufficiently 
thick  and  hard  layer  of  mixed  sulphate  and  peroxide  of 
lead,  the  process  occupying  from  15  to  20  days.  The  plates 
arc  then  arranged  as  negatives,  and  the  coating  reduced  to 
spongy  lead,  after  which  they  are  placed  as  positives  in 
strong  acid  and  formed  in  the  usual  way. — G.  H.  R. 

Chlorine,  Impts.  relating  to  the  Electrolysis  of  Soluble 
Salts,  especially  applicable  for  the  Production  of. 
[  Hi  auction  of  O.iychlorides.]  A.  J.  Outhenin-Chalandre, 
Paris,  France.     Eng.  Pat.  15,834,  July  17,  1896. 

Is  order  to  prevent  the  formation  of  oxygen  compounds, 
such  as  oxyclilorides,  at  the  anode  during  the  electrolysis  of 
salt  solutions,  hydrogen  or  hydrochloric  acid  is  added 
continuously  to  the  bath,  60  that  the  hydrogen  combines 
with  the  oxygen,  with  the  formation  of  water  and  the 
evolution  of  pure  chlorine. — G.  ii.  R. 

/  're  Accumulators  [Planlf  Type],  Impts.  in  or 
connected  with.  J.  Julicu.  Brussels,  Belgium.  Eng.  Pat. 
21,956,  Oct.  3,  1896. 

The  object  is  to  produce  accumulators  of  large  surface  and 
capacity.     The  claims  are  : — 

"  1.  In  a  Plante  accumulator,  a  positive  electrode  formed 
by  the  horizontal  superposition  of  an  indefinite  series  of 
finely  grooved  or  corrugated  rolled  sheets  of  lead  or  lead 
alloys,  having  any  suitable  contours,  with  or  without  a  fine 
coatingof  active  material  [waste  from  worn-out  accumulators 
may  be  utilised],  applied  to  assist  the  formation,  and 
I  ically  connected  together  and  with  the  terminal  by 
bands  of  lead  enclosing  the  block  of  superposed  plati  -." 

"  2.  Iu  a  Plante  accumulator,  a  negative  electrode 
consisting  of  cylinders  or  moulded  prisms  of  litharge  or 
other  suitable  plumbiferous  compound  perforated  through 
their  axis  and  strung  on  conducting  rods  so  as  to  form 
unalterable  electrodes  for  accumulators  of  great  power." 

:t.  Further,  "  the  assembling  of  the  electrodes  in  a  single 
body  by  providing  the  positive  electrode  with  a  series  of 
vertical  channels  or  passages,  and  inserting  in  the  latter  a 
corresponding  number  of  pencils  ot  negative  material 
connected  in  a  group,  with  the  object  of  reducing  to  a 
minimum  the  sp  •  1  by  the  battery  and  the  quantity 

of  electrolyte  in  which  it  is  immersed." — I.  C.  R 


(jB.)— ELECTRO-METALLURGY. 

PATENTS. 

Wire,  Impts.  in  the  Method  of  Electrically  dialing,  and 
Apparatus  therefor.  [Continuous  Deposition.']  \V~.  S. 
Eawson,  London.     Eng.  Pat.  6069,  March  18,  1896. 

The  apparatus  consists  of  a  roller  formed  of  two  end 
frames  resting  on  insulated  bearings,  having  centres  for  a 
number  of  longitudinal  spindles  carrying  grooved  pulleys 
made  of  porcelain  or  other  insulating  material,  and  placed 
side  by  side.  In  the  upper  parts  of  the  frames  are  bearings 
for  two  grooved  rollers,  the  lower  one  of  which  is  metallic, 
and  suitably  connected  to  the  negative  terminal  of  a 
dynamo.  The  wire,  which  forms  the  cathode,  is  wound 
round  the  pulleys  and  the  grooves  of  the  metallic  roller, 
against  which  it  is  pressed  by  caoutchouc  rings  on  the 
upper  roller,  and  as  the  rollers  revolve,  the  wire  is  fed 
forward.  This  apparatus  is  immersed  so  that  nearly  the 
whole  surface  of  the  wire  is  covered  by  the  electrolyte,  and 
two  anodes  are  employed,  one  of  which  is  external  and 
stationary,  while  the  other,  which  is  inside  the  pulleys, 
revolves,  and  may  be  formed  with  blades,  or  be  a  metallic 
basket  containing  scraps  of  the  metal  to  be  deposited.  The 
anodes  are  so  arranged  that  equal  quantities  of  metal  are 
deposited  on  both  sides  of  the  wire. — G.  H.  R. 

Copper,  Impts.  in  Apparatus  Jor  Depositing  on  Printing 
Rollers  and  the  like.  H.  Wy  lie  and  J.  Grant,  Renton, 
Dunbarton.     Eng.  Pat.  8326,  April  21,  1896. 

A  vertical  rotating  anode  of  copper  is  placed  centrally 
in  the  electrolytic  vat,  and  surrounding  it,  and  suspended 
from  an  annular  frame,  are  the  rollers  which  are  to  receive 
the  deposit.  By  means  of  gearing,  the  rollers  are  caused  to 
revolve  on  their  own  axes,  and  the  annular  frame  may  also 
rotate  around  the  anode,  and  preferably  in  an  opposite 
direction.— G.  H.  R. 

Metals,  Impts  relating  to  the  Coating,  Covering,  or 
Amalgamating  of,  icith  Metals,  hy  the  Aid  of  Elec- 
tricity, and  to  Apparatus  therefor.  [Plating  Ships' 
Hulls.]  F.  H.  Snyder,  Westcombe  Park,  Kent.  Eng. 
Pat.  25,360,  Nov.  11,  1896. 

The  method  is  applicable  to  the  coating  of  the  interior 
and  exterior  of  iron  and  steel  ships,  bridges,  and  other 
metallic  structures  with  metals  or  alloys  to  protect  them 
from  oxidation  and  corrosion.  It  consists  in  connecting 
the  object  to  be  protected  to  the  negative  terminal  of  a 
dynamo,  while  applying  to  its  surface,  as  in  painting,  a 
brush  about  6  ins.  wide  and  1\  ins.  deep,  formed  of 
asbestos  or  other  suitable  material,  and  provided  with  an 
insulating  handle,  through  which  connection  is  made  to  the 
positive  terminal  of  the  dynamo.  The  contact  surface 
must  be  small,  and  the  brush  contains  an  anode  of  copper 
or  the  alloy  which  is  to  be  deposited,  and  is  saturated  with 
an  electrolyte  of  the  same  composition  as  would  be  used  in 
ordinary  electro-plating  to  deposit  the  metal  or  alloy.  The 
electro-motive  force  employed  is  as  high  as  practicable,  and 
the  brush  must  be  kept  constantly  moving,  or  the  deposit 
will  be  burnt  and  pulverulent.  In  the  deposition  of  copper, 
an  E.M.F.  of  25  to  30  volts  is  employed,  and  a  current  of 
10  to  15  amperes.  The  process  can  also  be  used  for 
coating  plates,  electrodes,  cr  cells  for  electric  batteries 
with  platinum  or  gold,  or  other  suitable  metal  or  alloy. 

Metallic  Alloys  [Ferromanganese.  §-c]  and  Pure  Metals. 

Process  for  the  Extraction  of,  by  Electric  Heat.     [Sul- 

phide    of   Antimony    Flu.r.~\     H.   Aschermann,   Cassel, 

Germany.     Eng.  Pat.  859,  Jan.  12,  1897. 

Tuts  process  consists   in   the  extraction   of  metallic  alloys 

and  pure  metals  by  electric  heat   from   a   mixture  of  the 

oxide  of  a  metal  and  the  sulphide  of  another  metal  or  of 

a  metalloid,  or  of  the  oxide  of  a  metalloid  and  the  sulphide 

of  a  metal,  the  object  being  to  accelerate  the  reduction,  and 

eliminate  the  carbon  and  other  impurities.     The   metal  is 

obtaiued  in  the  form   of  an  alloy,  from   which  the  more 

fusible   metal  can  be  separated   by  distillation  if  desired. 

Sulphide  of  antimony  is  preferably  employed  as  the  flux  ; 


)|iim,i«.|        THE  JOURNAL  OP  THE  SOCIETY  OF  CHEMICAL    INDl'STKY 


147 


for  instance,  in  tin-  preparation  of  obromium,  10  parts  ol 
ohromiani  oxide  are  mixed  with  88  of  sulphide  of  antimony 
ami  placed  a-  cathode  in  mi  electric  fusion  furoace,  ami 
treated  by  a  current  "i  30  i"  35  amperes,  ami  the  antimony 
if  driven  from  tin-  resulting  alloy  by  reheating.  Similarly, 
aluminium  ruaj  be  obtained  from  a  mixture  of  10  part-  of 
its  oxide  with  87  of  sulphide  of  antimony;  ami  direction) 
arc  also  given  for  tin-  preparation  of  ferrochromium,  ferro- 
mangauese,  an  l  ferrooerium. — (i.  11.  R. 

i/ stab  and  Alloys,  An  [mpt.  in  tin  Electro-Deposition  of. 
[Phosphor  Bronze.]     <;.  A.  Webb  ami  \Y.  A.  Thorns, 
idon.     Bug.  Pat.  1657,  Jan.  31,  1S97. 

\.  .  ordiro  to  tin-  process,  phosphorus  is  deposited  ele 
lytically  in  combination  with  platinum,  antimony,  or  their 
alloys,  on  metals  or  alloys  of  metals,  or  other  suitable 
materials.  The  anode  is  formed  ol  the  phosphor  metal  or 
compound  which  it  i-  desired  to  deposit,  and  the  baths  are 
composed  of  solutions  of  one  or  more  of  the  metallic  salts 
required  to  furnish  the  electro-deposit.  Instructions  for 
the  pre]  nation  of  these  hath-  are  given. — (.;.  11.  R. 


XII -FATS.    OILS.   AND   SOAP. 

II  Ijat,  Tin  Action  of  Sulphuric  Acid  on  some  Alcohols 
occurring  in  E.  v.  Cochenhausen.  Dingler's  Polyt.  J. 
1897,  78,  [80S],  383—385. 

Tut:  action  of  concentrated  sulphuric  acid  on  cetyl  alcohol, 
eeryl  alcohol,  and  cholesterol  was  investigated.  The  cetyl 
alcohol  was  prepared  from  spermaceti,  and  had  a  melting 
point  of  49-3°  C. ;  the  ceryl  alcohol  was  prepared  from 
Chinese  wax,  and  incited  at  79  I'.,  whilst  the  cholesterol 
melted  at  148  C.  The  alcohols  were  dissolved  in  petroleum 
-pirit .  and  about  live  times  the  quantity  of  concentrated 
sulphuric  acid  added,  with  constant  shaking,  the  mixture 
being  kept  cool  by  cold  water.  If  the  mixture  be  kept 
thoroughly  cool,  the  reaction  takes  place  without  develop- 
ment of  sulphur  dioxide.  After  standing  for  24  hours,  the 
•iia-s  was  poured  into  a  large  quantity  of  cold  water,  more 
petroleum  spirit  added,  and  the  whole  well  mixed.  The 
petroleum  spirit  solution  of  the  alky]  sulphate-,  separated 
from  the  dilute  acid,  was  neutralised  with  alcoholic  soda, 
the  petroleum  spirit  distilled  oil.  and  the  residue  dried  in 
the  water-bath  and  extracted  with  absolute  alcohol  to 
remove  the  sodium  sulphate.  Tin-  extract,  after  distilling 
off  the  alcohol,  yielded  by  crystallisation  from  50  per  cent, 
alcohol,  the  pure  -odium  salts  of  the  alkyl  sulphuric  acids. 
The  calcium  and  barium  salts  were  prepared  by  treating 
a  solution  of  the  sodium  salt  with  calcium  chloride  or 
barium  chloride.  They  separated  in  flocks,  and  were 
obtained  i  are  bj  crystallisation  from  50  per  cent,  alcohol. 
Sulphuric  Acid  and  its  Sails. — The  acid,  which 
th  difficulty  soluble  in  water  anil  dilute  sulphuric 
acid,  but  more  easily  in  dilute  alcohol,  was  not  prepared  in 
the  free  -tate.  On  evaporation  of  its  solution  in  the  water- 
hath,  decomposition  occurs,  a  black  wax  like  residue  being 
left  behind.  The  sodium,  calcium,  and  barium  salts  form, 
on  crystallisation  from  dilute  alcohol,  white  needle-shaped 
crystals  without  water  of  crystallisation,  which  blacken  at 
100*  C.  with  partial  decomposition.  The  sodium  salt  is 
soluble  in  acetone,  the  calcium  and  barium  salts  insoluble. 
Analysis  of  the  barium  salt  showed  17*43  per  cent,  of 
barium,  corresponding  to  the  formula  (',..11  ,,S  .<  ),Ba,  which 
requires  17'58  per  cent,  of  barium. 

Sulphuric  Acid  am!  its  Suits. — The  free  acid 
behave-  towards  solvents,  aud  on  heating,  like  free  cetyl 
sulphuric  acid.  The  sodium  salt  forms  a  thick  paste  with 
boiling  water,  which,  on  cooling,  becomes  thin.  From 
absolute  alcohol,  the  salt  separates  in  the  form  of  a  crys- 
talline  powder:  from  dilute  alcohol,  in  a  flocculent  mass, 
consisting  of  fine  needles.  The  sodium  -alt  is  also  soluble 
in  acetone.  The  calcium  salt  is  but  slightly  soluble  in 
water,  but  equally  soluble  in  hot  and  cold  absolute  alcohol ; 
from  50  per  ceut.  alcohol,  it  separates  in  flocks,  which 
consist  of  fine  needle-shaped  crystals.  The  barium  salt  is 
insoluble  in  cold  and  hot  water.'and  is  only  slightly  soluble 
in  hot  and  co'd  absolute  alcohol.     The  calcium  and  barium 


-alts    are  not    -oluble   in   acetone  ;  they    are    converted  bj 
ether    iml  petroleum   spirit     into  pasty  masses.     AnaK-i 
of  the  sodium  salt  gave  an  average  of  6*355  per  cent,  of 
\ji>.  corresponding   to  the  formula        ll    SOjNa,  which 

le   piiles    ll     33    pel    eelit.  of   Nil.,1  ). 

Separation  of  tin  <  'etyl  and  <  'eryl  .  [Icohols  from  tin  Sul- 
phuric Acid  (  'ompounds. — The  alcohols  were  separated  from 
the  sulphuric  acid  compounds  by  boiling  with  dilute  hydro- 
chloric acid,  and,  after  r.  crystallising,  showed  the  correct 
melting  point-:  cetyl  alcohol.  I9"3  ('..and  ceryl  alcohol, 
79  t'.  The  decomposition  takes  place  in  a  few  minutes,  if 
the  acid  compound  be  moistened  with  acetone  before  adding 
the  hydrochloric  acid. 

Action  nf  ( 'oncenirated  Sulphuric  .  Icidon  ( 'Iml,  sterol. — 
Cholesterol  does  not  form  an  mid  compound  by  the  action 
of  sulphuric  acid,  but   is  probably  converted  into  cho 

-  (Zwenger,  Beilstein'a  Bandbuch,  III.  Aufl. ;  and 
Manthncr  and  Suida,  Monatsb.  fur  (  'hemic,  17,  29).  These 
are  easily  soluble  in  alcohol,  ether,  petroleum  spirit,  and 
acetone. 

The  treatment  of  the  alcohols  of  wool  fat  with  concen- 
trated sulphuric  acid  has  not  yet  led  to  any  defiuitc  results. 
except  that  saturated  alcohols  were  obtained  after  removal 
of  the  cholesteroncs.  The  author  is  of  the  opinion  that 
the  treatment  with  sulphuric  acid  may  be  used  as  a  means 
ol  separating  the  saturated  alcohols  from  the  unsaturated 
ones. — A .  S. 

Wool  Fut,  Purification  of      [Lanolin  Manufacture.'] 
C.  Baron.     Rev.  (.'him.  Ind.  1897,  8,  111. 

800  KILOS,  of  the  crude  grease  arc  placed  in  an  autoclave 
with  100  litres  of  caustic  soda  of  :j'.:.'>:  1!.,  and  boiled  with 
live  steam  for  three  hours  at  a  pressure  of  l'  atmospheres. 
300  kilos,  of  water  and  -TOO  of  acetic  ether  arc  next  intro- 
duced, and  the  agitation  is  continued  for  eight  hours  at  a 
pressure  of  4  atmospheres.  The  whole  is  then  allowed  to 
re-t.  but  until  the  liquids  have  sepi  rated,  the  temperature  is 
maintained.  The  ethereal  layer  is  drawn  off.  ami  washed 
with  water,  which  is  at  first  made  slightly  alkaline  and 
warmed  to  60°.  It  is  finally  filtered,  the  acetic  ether  distilled 
off,  and  the  residue  sold  as  "  lanolin."  The  aqueous  liquid 
is  decomposed  with  sulphuric  acid,  the  fatty  acids  washed 
and  made  into  soap. — I".  II.  L. 

Olive  Oils,  Partial  Solidification.    A.  Goldberg. 

(hem.  Zeit.  lS'.'T,  21, 

Tin  following  series  of  iodine  numbers  were  obtained  from  the 
liquid  (n)  and  semi-solid  i  8)  portions  of  olive  oils  taken  from 
barrels,  which  had  for  some  time  been  stored  in  cold  cellars. 
A,  B.  (".  I>.  E  were  genuine  salad  oils :  F,  H,  and  I  were 
officially  denatured  with  orange  oil,  clove  oil,  and  rosemary 
oil  respectively.  (1  was  also  denatured  with  rosemary  oil 
and  gave  evidence  by  Becchi's  test  that  it  contained  cotton- 
seed oil  :  also  loo  c.e.  which  had  been  frozen  hard  melted 
at  the  ordinary  temperature  in  a  much  -horter  time  than 
pure  olive  oil  under  the  same  conditions. 


Iodine  Kumbebs. 


Aa sir!':  si 

AS SO-2;  SO-2;  SO'3. 


Ba 

IV. 

I  . . 
cjs. 

Da. 

DP. 

Ea. 


-;■:!:   S25:   s;;-3. 

SIM       -  -' 

-1'a.  EB'O    --■". 

Bl-2;  81-4;  81-2. 

St  D;  -:(■:>. 

-::•:•:  B2-4. 

BS'4;  sa-6. 


KS 

Fa 

F3 

i.a 

Ho 

H8 

la 

18 


Si  82-G. 
...  si,;  S4-5, 
...  B4,2;  si:;. 
...  88-1 :  B! 

...     SS-  I;     V-L>. 
si.". 

-:,•;. 

- 

83-0. 


B3-2: 


All  the  liquid  fractions  (a)  were  kept  during  the  winter  at 
a  moderate  temperature,  and  for  the  most  part  thev  set 
hard.  On  separating  the  liquid  from  the  solid  portions,  the 
iodine  numbers  of  the  two  fractions  were  about  the  same. 
The  author  considers  it  remarkable  that  the  above  iodine 
numbers  of  the  fractions  show  such  slight  differences ;  and,  as 
will  be  seen  in  the  cases  of  G  and  H,  higher  values  were 
obtained  in  the  solid  portions,  although  neither  were  pure 
products. — J.  L.  B. 
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Olitf  Oil  ami  < 'ottonrSeed  OU\  On  the  Behaviour  of  Mix- 
tures of  in  the  Cold.  A.Goldberg.  them.  Zeit.  1897, 
21,  [31],  804— 305. 

OlivkoM.  win  n  exposed  to  low  temperatures,  becomes  turbid 
at  +  2  C,  and  at  —6  C.  deposits  28  per  cent,  of  solid  matter. 
Cotton-seed  oil  similarly  treated  becomes  turbid  at  about 
13  ('..  and  completely  solid  at  n  to  -  1  C.  loonier  to 
completely  melt  the  frozen  oils,  the  ti  mpi  rature  must  rise  a 
little  above  the  respective  turbidity  points.  Mixtures  of 
olive  oil  and  cotton-seed  oil.  however,  alter  having  beeD 
.  \pi  sed  to  temperatures  .>!  from  -  15  to  —  20  C.  require 
a  much  shorter  time  to  become  fluid  again,  aud  do  so  at  a 
lower  temperature  than  the  individual  oils.  Thus  pure  olive 
oil  exposed  for  2;  hours  at  -  10  to  —  20  C.,  and  then 
allowed  to  stand  at  the  ordinary  temperature,  began  to  melt 
after  55  minutes,  and  was  completely  liquid  after  185  minutes, 
when  the  temperature  had  risen  to  +  1 1 r  ■  5  C.  A  mixture 
of  95  per  cent,  of  olive  oil  with  5  per  cent,  of  cotton-seed 
oil  began  to  meit  after  50  minutes,  and  was  completely  fluid 
after  162  minutes  (temperature  +  12-5).  A  mixture  of 
50  per  cent,  of  each  oil  showed  signs  of  melting  after  20 
— 35  minutes,  and  was  fluid  in  95  minutes,  the  temperature 
being  +  8'5  C.  This  behaviour  is  illustrated  by  long 
tables  of  results,  and  the  time  and  temperature  of  melting 
are  shown  to  stand  in  fairly  constant  ratio  to  the  proportion 
of  cotton-seed  oil  in  the  mixture.  It  is  further  shown  that 
the  results  are  practically  the  same  whether  the  oils  be 
exposed  to  the  low  temperature  for  one  hour  or  longer. 

Several  determinations  were  made  of  the  iodine  numbers  of 
the  original  mixtures,  of  the  portions  first  becoming  liquid, 
and  of  the  more  solid  residue  remaining  in  the  tube,  but  the 
three  results  were  in  every  case  practically  identical.  Nor 
did  a  further  fractionation  by  cold  show  any  increase  in  the 
iodine  number  of  the  portion  first  becoming  liquid. 

— C.  A.  M. 


"  Orsin  Oil,"  A  New  Lubricant  from  Herring  Fat. 
J.  Landin.  Chem.  Zeit.  1897,  21,  265-266. 
Up  to  the  present,  the  experiments  carried  out  to  determine 
the  value  of  herring  oil  as  a  lubricating  agent  have 
not  Veen  satisfactory.  The  author  has  investigated  the 
so-called  "  orsin  oil,"  which  is  derived  from  the  fat  of  the 
herring.  This  oil  has  a  specific  gravity  of  0-924  to  0-928 
at  15  C,  an  acidity  of  0'326  to  0-42  per  cent,  of  oleic  acid, 
and  contains  from  a  trace  to  0-026  per  cent,  of  mineral 
matter.  Unsaponifia'ole  oils  and  water  were  not  present. 
The  flashing  point  was  262  to  265  C.  The  new  oil  is 
satisfactory  on  account  of  its  low  acidity,  and  compares 
favourably  in  this  respect  v,  ith  commercial  olive  oils,  which 
sometimes  contain  as  much  as  30  per  cent,  of  oleic  acid. 
The  author  hae  further  examined  the  so-called  "refined 
animal  oil,"  also  said  to  be  a  lubricant,  which  is  obtained 
from  purified  herring  oil.  It  is  said  to  be  free  from  foreign 
matter  and  to  have  an  acidity  of  0*35  per  cent,  of  oleic 
acid.  Both  these  oils,  it  is  stated,  are  rich  in  the  gly- 
cerides  of  oleic  and  stearic  acid  and  their  honiologues, 
whilst  the  glycerides  of  physctoleic  and  jecoric  acid  were 
present  only  in  small  quantities.  No  iodine  was  detected 
in  the  purified  oils,  but  traces  were  found  in  such  as  were 
oed.  Crystals  of  neutral  fats  were  deposited  at  15°C, 
the  oils  resembling,  in  tln~  respect,  neatsfoot  oil.  For  the 
purpose  of  comparison,  the  viscosity  numbers  of  these  two 
oiN  were  determined  together  with  Borne  authentic  speci- 
mens of  other  oils. 

The  following  \  obtained,  it  is  said,  with  an 

Bugler's  ciseosimeter: —  ttefined  rape-seed  oil.  14-5  ;  "orsin 
oil,"  14" 4  i  olive  oil  from  Malaga,  ITS  and  lo-s  ■  olive  oil 
from  Messina,  11-7:  and  ••  animal  oil,"  17-1.  The  deter- 
mination of  lubricating  values  was  carried  out  v«ith  the 
apparatus  of  Ingrain  ami  Stapfer,  in  which  a  weight  of 
..  and  a  speed  of  1,260  revolutions  per 
minute  maintained  until  the  temperature  of  the  oil  had 
risen  from  20  to  To  C.  The  following  numbers  of  revo- 
lutions were  recorded  :  —  Malaga  Olive  oil,  17, Goo  and 
16,600;  '-Orsin  oil,"  16,000;  Messina  Olive  oil,  15,100; 
"Animal  oil,"  15,200;  Hefined  rape-seed  oil,  15,000 ;  and 
rape-seel  oil,  13,000.— J.  L.  B. 


Egg  Oil.     M.  Kitt.     Chem.  Zeit.  1897,  21,  [31], 
303—304. 

Bv  extracting  with  ether  the  yolks  of  40  eggs,  130  grins,  of 
oil  were  obtained — a  yield  of  19  per  cent,  on  the  yolks, 
taken.  The  oil,  when  freed  by  filtration  from  some  foreign 
suspended  matters,  chiefly  lecithin,  and  dried,  was  of  a 
char  orange  colour,  partially  solidified  at  the  ordinary- 
temperature,  and  solidified  in  the  elaidin  test. 
The  following  analytical  data  were  obtained  :  — 

Specific  gravity  at  15'  C 0'91-tt 

Acidity  value 1*2 

Saponification  number i  lj'itvii 

Ether  value 139'd 

Iodine  value (     i.,.r 

Hehner  value it". '  1G 

Melting  point  of  fatty  acids 38°— S9°  C. 

Saponification  number  of  fatty  acids j    iovr 

Iodine  value  of  fattv  acids ;     1~'-' 

(     74  6 

Acetyl  acid  value  1W7 

saponification  value 201*6- 

value 11  •>> 

Reichert-Meissl  value O't- 

Glycerin  (percent. 1 10*4 

Lecithin           .,         0*2 

Cholesterol      „         1*5 

Mean  molecular  weight  of  fatty  acids 285*0 

By  calculation  from  the  formula;  given  by  Beoedikt, 
Anal,  der  Fette,  pp.  13G.  139,  and  141,  the  author  came  to- 
the  conclusion  that  the  percentage  composition  of  the 
"  total  fatty  acids  "  of  the  oil  was  :— Oleic  acid,  81  "8  ;  pal- 
mitic acid,  9*6;  oxy  acids,  6*4;  stearic  acid,  0*6;  and 
cholesterol,  1-6.— C.  A.  M. 

Linseed  Oil,  .Difference*  between  Boiled  and  Haw. 
G.  Morpurgo.  Giorn.  di  Farm,  di  Trieste,  1896,  1,  361  : 
I 'hem.  Zeit.  21,  37. 

See  under  XXI11.,  page  470. 

Linseed-Cake  Fat,  On  the  iodine  Number  of.  B.  A.  van 
Ketel  and  A.  C.  Antusch.    Zeits.  augew.  Chem.  1897,  210. 

See  under  XXII I., page  471. 

PATENTS. 

Detergent,  Manufacture  of.  S.  Wohle,  London,  and  A.  C. 
Irwin.  Highgate,  Middlesex.  Eng.  Pat.  1978,  Jan.  28. 
1896. 

Ax  infusion  of  the  leaves  of  Albizzia  amara  in  hot  water  is 
strained  and  mixed  with  a  little  glycerin,  olein,  paraffin, 
spirits  of  turpentine,  and  citric  or  tartaric  acid,  in  the  pro- 
portion of  from  J  to  1  per  cent,  of  each.  This  mixture  is 
digested,  at  about  160°  F.,  with  the  bruised  fruits  of 
sapindacia,  or  with  the  beaDS  of  the  Acacia  concinna,  or 
with  dried  aud  shelled  horse-chestnuts.  The  extract  is 
filtered  through  a  press,  and  ammonia  added,  but  not  in 
sufficient  quantity  to  make  the  mixture  alkaline,  and  finally 
mixed  with  an  antiseptic  to  prevent  fermentation.  It  is 
said  to  be  specially  applicable  for  cleansing  wool  and  other 
animal  fibres. —  ('.  A.  M. 

Lubricants.  Impts.  in  or  relating  to  the  Production  of 
P.  B.  de  Faucheux  d'Humv,  Liverpool.  Eng.  Pat.  5791, 
March  16,  1896. 

About  5  parts  of  spermaceti  and  15  parts  of  paraffin  wax 
are  dissolved  in  about  48  parts  of  crude  petroleum  heated 
to  250J  F.,  aud  when  the  liquid  is  clear,  20  parts  of  pitch- 
pincwood  sawdust  and  12  parts  of  soda  are  added.  The 
whole  is  then  boiled  until  10  per  cent,  of  the  total  mass 
has  evaporated,  when  10  per  cent,  of  water  is  added  and 
the  mixture  heated  gently  until  a  soft  paste  is  formed. 

— C.  A.  M. 
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Soap,  A  A  ■  ..■  or  Improved  Manufacture  iff.  P.  K.  de 
Faucheaux  d'Hnmy,  Liverpool.  Bog,  Pat.  5792, 
March  16, 

Tin    ■!-.  a  claimed,  in  the  manufacture  of  soap,  "of  cellu- 
mi. 1  more  especially  of  pitch-pine  dissolved 
in  alkali  ami  petroleum." — C.  A.  M. 

War  for  Making  Comb  Foundation  for  Bee-Hives,  Impt. 
in  the  Manufacture  of  Sheets  of.  3.  II.  Howard,  Holme, 
Hants.  Prom  E.  1!.  Weed,  Medina,  Ohio,  U.S.A.  Eng. 
Pat.  JS97,  March  81, 

Bt  subjecting  the  material  to  a  high  pressure  after  having 
fir-t  reduced  it  to  a  very  plastic  ron  lition,  the  pat. 
claims  that  the  sheet  was  is  materially  altered  in  physical 
condition,  becoming  transparent  and  not  getting  dry  ami 
bard.  The  beeswax  or  other  substance  is  heated  to  about 
ISO    P.,  then  cooled  until  plastic,  and  afterwards  pr<  - 

il   plant  i-  described  in  which  the  process  is  carried 
out.  — U.  A.  M. 

Oils  ami  ih,  like,  Impts.in  or  relating  to  the  Liberation 
or  Recovery  of.  The  Fish  Utilisation  Syndicate,  Ltd., 
tad  J.  C.  \V.  Stanley,  London.  Bug.  Pat.  7269,  April  •_', 
1896. 

Tins  invention  consists  in  rendering  animal  or  vegetable 
fats  by  boiling  with  water  together  with  a  suitable  pro- 
portion of  sodium  silicate  or  other  soluble  silicate.  The 
oil  is  subsequently  well  washed,  to  remove  all  traces  ol 
alkali.  It  is  claimed  that  this  treatment  breaks  open  the 
fat-containing  cells  anil  al-o  effects  some  deodorisation  or 
purification. — C.  A.  M. 

Lubricant,  An  Improved.  C.  S.  (iilbert,  Millersburgh, 
Penn.,  1  ".s.A.,  and  .!.  F.  Thompson,  Liverpool,  1'eun., 
I    s.A.     Eng.  Pat.  10,221,  May  13,  18 

Miskkvl  oil,  lime  water,  resin  oil,  sodium  sulphate,  black 
antimony,  and  magnesium  carbonate  are   mixed  together  in 
prescribed  proportions.      It  is  claim.. 1  that  the  lubricant  will 
:'.■  to  the  bottom  of  the  barrel  or  become  solidified. 

— C.  A.  M. 

-  td,for  Carpets.     W.  P.  Thomson,  London. 

From  J.  van  de  Biicken  and  S.  Gatlfeld.  Germany.     Eas 
Pat.  1208,  Jan.  16,  18 

Thk  soap  is  prepared  by  intimately  mixing  GO  parts  of  a 
hot  saturated  solution  of  common  soap  with  12  parts  of 
sal  ammoniac  and  -4  parts  of  turpentine.  To  these  are 
added  \t\  parts  of  fresh  ox-gall,  and  afterwards  8  parts 
of  acetic  ether,  10  parts  of  sugar,  and  3  parts  of  honey. 
Finally,  the  snap  is  scented.  It  is  claimed  that  this  soap, 
whilst  cleansing  the  carpets,  also  brightens  and  restores 
eolonrs. — C.  A.  M. 


XIII— PIGMENTS.  PAINTS  ;  RESINS. 
VARNISHES ;  INDIA-RUBBER.  Etc. 
—Pigments,  paints.  &, 

Verona  Earth.     Ch.  of  Comm.  J.,  April  1807.  89. 
See  under  Trade  Rep.,  page  4  7  7. 

(B.)— RESINS,  VARNISH KS. 

1/  •  :!!ie  [and  Coloured],  Manufacture  of  [for 
Varnish  Mating].  P.  Truehot.'  Rev.  Chim.  Ind.  1897, 
8,  107. 

Tin:  resinates  of  the  alkali  metals  are  soluble  in  water. 
but  the  others  are  insoluble.  Although  the  corresponding 
compounds  of  the  heavy  metals  are  less  soluble  in  such 
solvents  as  enter  into  the  composition  of  varnishes  than 
those  of  the  alkaline  earths,  yet  they  have  the  advantage 
of  possessing  the  same  colour  as  their  respective  hydrates. 
For  very  cheap  varnish,  common  dark  rosin  may  be  used, 
but  for  higher-class  products  only  the  palest  varieties  can  be 
employed :  and  it  i-  often  advisable — especially  when 
coloured  resinates  are  required— to  first  filter  and  bleach 
the  colophony. 


To  effect  this  latter  object  the  material  may  l»  either  I  I  i 
distilled  with  superheated  -team  j  (8)  treated  with  chlorine. 
sulphuric  acid,  water,  and  finally  weak  nitric  acid;  (:)> 
warmed  with  common  salt  and   chromic  acid,  or  a  mixture 

of  a  bichromate  and  sulphuric  acid,  and  washed  in  weak 
ammonia;  (4)  dissolved  in  alkali,  the  Boloti  n  treat"!  will* 
chlorine,  and  the  resin  precipitated  with  an  acid  or  a  metallic 
salt  ;  (a)  heated  with  zinc  dust,  with  or  without  the  addition 
phite  or  oxide  ol  sc  and  a  bichro- 

mate, followed  by  filtration  through  sand;  or  (6)  heat,.! 
with  sulphuric  aeid  unde-r  a  pressor*  of  about  C.">  lb.  for  an 
hour,  then  cooled  and  washed  in  water.  One  of  the  best, 
but  rather  expensive,  methods  is  (7)  to  filter  the  rosin,  and 
then  heat  it  for  one  or  two  hours  with  5  per  cent,  of  sine 
chloride,  afterwards  adding  12  per  cent,  of  potassium, 
bichromate,  cooling  to  Ion    (/..  and  filtering  once  more 

The  hydrates  of  certain  metals,  after  being  dried  at 
low  temperatures,  are  dissolved  direct  on  agitating  them 
with  a  solution  of  rosin  in  coal-tar  naphtha ;  but  in  other 
the  desired  reshiatea  are  obtained  from  the  sodium 
compound  by  double  decomposition,  in  the  preparation  of 
the  latter,  care  must  be  taken  only  to  employ  the  theoretical 
amount  of  alkali,  and  also  to  see  thai  i;  is  sufficiently  free 
from  carbonate,  sulphate,  silicate,  Sfcc.,  to  prevent  any  con- 
tamination of  the  de-irel  resinate  with  inorganic  saltst 
of  the  metal,  insoluble  in  the  volatile  varnish  sol- 
vent. The  resinate  of  copper  must  be  precipitated  and 
dried  ill  the  cold  :  but  in  many  other  instances  -lii.'htly 
warm  liquids  may  be  used,  and  the  temperature  of  the 
drying  room  may  be  raised  somewhat,  except  as  mentioned 
below.  The  two  solution-  are  mixed  together  in  molecular 
proportions,  ami  it  is  occasionally  convenient  to  emplov,  a- 
the  precipitant,  salts  of  two  different  metals  (e.;/.,zinc  and* 
copper)  in  order  to  obtain  double  resinates  at  one  operation. 
The  precipitates  are  very  bulky,  and  take  a  long  time  to. 
settle  ;  but  they  must  be  well  washed  in  cold  water,  espe- 
cially if  they  are  liable  to  contain  a  deliquescent  body, 
such  as  chloride  of  calcium  or  magnesium,  since  these 
would  materially  hinder  the  drying  of  the  varnish. 

The  metallic  resinates  dissolve  more  readily  in  the  light 
coal-tar  hydrocarbon-  than  in  the  corresponding  petroleum 
products,  although  their  solutions  in  the  former  may 
be  diluted  to  the  proper  consistency  with  light  petro- 
leum spirit,  as  this  helps  them  to  dry  more  quickly.  Solu- 
tion is  also  assisted  by  previously  dissolving  in  the  naphtha. 
a  quantity  of  rosin  equal  in  amount  to  that  existing  in  the 
resinate — a  plan  which  has  the  advantage  of  saturating; 
any  free  hydrate  or  carbonate  of  the  metallic  base. 

If  the  solution  of  sodium  resinate  is  mixed  with  -a 
suitable  aniline  dye  before  the  addition  of  the  other  metal, 
on  precipitation  a  coloured  resiuate  is  formed  after  the 
fashion  of  ordinary  lakes.  In  such  cases  both  precipi- 
tation and  drying  must  be  carried  out  in  the  cold ;  and  it 
is  very  important  to  remove  as  much  moisture  as  possible 
by  means  of  the  filter  press  before  placing  the  substance  in 
the  drying  chamber.  The  coloured  resinates  of  magnesium 
dissolve  very  readily  in  methyl  alcohol,  while  those  of  the 
other  metals  arc  preferably  dissolved  in  naphtha  as  before. 
Generally  speaking,  ihey  are  soluble  in  spirit  varnishes  and 
in  oils,  &c.  which  contain  free  fatty  acids. 

Excepting  the  alnmininm  compound,  they  keep  wefl  in 
solution,  but  are  decomposed  anove  100  ('.  As  varnishes 
they  yield  a  good  film,  but  the  latter  is  brittle  and  apt  to> 
blister  unless  special  precautions  are  taken  to  remedy 
these  defects.— F.  H.  L. 

(C.)— INDIA-RUBBER,  &c. 

PATENTS. 

Substitute  for  India-Rubber,  Celluloid,  Leather,  Oil-Cloth* 
Linoleum,     Mother-of-Pearl,     Tortoise-Shell,     Amber, 

lei  rij,  and  the  like  ;  An  Improved  Plaslie  and  Incom- 
bustible Material  to  be  used  as  a.  and  capable  of  being, 
moulded,  drawn,  or  made  into  Threads,  and  in  the 
Form  of  Plates,  Tubes.  Cylinders,  or  Soft  and  Silky 
Threads,  Resembling  Silk  in  Appearance.  Eug.  Cadoret, 
Paris.     Eng.  Pat.  12,451,  June  6,  1896. 

Thk  base  of  the  "  textiloid  "  is  an  oxidation  product  of  oils, 
termed  by  the  patentee  "  resinoline."     This  is  prepared  by 

»  2 
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saponifying  one  part  of  any  suitable  oil  with  three-fourths 
part  of  a  metallic  carbonate,  ami  treating  the  soap  with  one 
part  of  nitric  acid  (36').  Aftera  contact  of  30-  35  minutes 
the  liquid  is  decanted  and  the  fatty  body  saponified  by  one 
j>art  of  caustic  alkali.  The  soap  is  treated  with  aeid  and 
the  liberated  resinoid  substance  purified  by  solution  in  ether 
or  alcohol,  and  evaporation  of  the  solvent.  The  "  resino- 
liues "  thus  prepared  show  a  great  analogy  in  physical 
properties  to  ordinary  resins.  When  combined  with  oxides 
or  earths,  natural  resins,  cellulose,  nitro-cellulose,  organic 
matter  such  as  gelatin,  or  a  mixture  of  these,  they  form  the 
*'  teztiloid." 

For  example,  100  parts  of  "resinoline"  are  mixed  with 
2n  to  30  parts  of  zinc  oxide,  magnesia,  kaolin,  or  the  like, 
60  parts  of  methyl  alcohol  are  added,  and  the  whole  left  for 
three  or  four  hours,  after  which  the  mass  is  divided  and 
passed  through  a  rolling  machine  with  horizontal  cylinders 
slightly  warmed  [30  — 40).  After  one  or  two  hours' 
working,  the  paste,  from  which  the  alcohol  has  now  evapo- 
rated off,  is  submitted  to  a  pressure  of  from  200  to  300 
atmospheres  in  a  hydraulic  press  heated  to  HO — 90  .  After 
five  or  six  hours  the  necessary  consistency  is  attained,  and 
«he  mass  can  be  cut  up,  moulded,  drawn,  or  made  into 
threads. 

In  the  case  of  organic  substances  such  as  protein, 
gelatin,  and  albumin,  a  preliminary  treatment  with  glycerin 
and  nitric  acid  is  required  before  they  can  be  incorporated 
with  the  "  resinoline."  In  addition  to  the  uses  enumerated 
in  the  title,  it  is  claimed  that  the  "  textiloid  "  can  be  applied 
to  the  manufacture  of  incandescent  gas  mantles. — C.  A.  M. 

Gutta-Percha  and  Caoutchouc-like  Substances,  Impts.  in 
the  Production  of  Artificial.  F.  Feuton,  London.  Eng. 
Pat.  26,548,  Nov.  2  t,  1896. 

Lastly  oxidisable  vegetable  oils,  such  as  linseed,  hempseed, 
nut  oils,  or  cotton-seed,  are  mixed  with  tar  or  "  other  form 
ef  pyroligneous  acid,"  macerated  in  a  bath  of  dilute  nitric 
acid,  and,  when  formed  into  a  semi-magma,  roasted  in  hot 
pans  or  plates.  The  elastic  mass  produced,  can  be  vul- 
canised and  applied  to  the  same  uses  as  india-rubber. 

For  artificial  gutta-percha,  shellac  is  added  in  the  propor- 
tion of  from  1  to  20  per  cent,  before  the  nitric  acid  bath.  If 
extra  firmness  be  required,  the  magma  is  worked  up  with  a 
portion  of  quick  or  caustic  lime. 

The  proportion  of  tar  or  pitch  required  is  from  5  to  75  per 
•cent,  of  the  oil  taken,  the  lower  percentages  being  used  for 
the  more  rubber-like  forms. — C.  A.  M. 

•Compositions  for  Repairing  Leaks  in  Pneumatic  Tyres, 
Impts.  in.  C.  S.  Howe  and  J.  W.  Langley,  Cleveland, 
Ohio,  U.S.A.  Eng.  Pat.  27,761,  Dec.  5,  1896.  (See  also 
this  Journal,  1896,  81S.) 

Sodium  silicate  solution  is  mixed  with  thrice  its  volume  of 
a  solution  of  mucilage,  starch,  or  dextrin,  with  or  without 
.glycerin,  and  is  neutralised  by  an  acid  to  form  a  thick  jelly 
of  silicic  hydrate,  which  is  then  mixed  in  a  churn  with  three 
■additional  parts  of  the  gum  or  starch  solution.  Or,  an 
aluminous  magma  may  be  formed  by  mixing  a  solution  of 
alum  or  aluminium  sulphate,  or  of  an  alkaline  aluminate, 
with  the  solution  of  gum  or  starch,  followed  by  treatment 
with  an  alkali  or  an  acid,  as  the  case  may  be,  and  subsequent 
lure  a-  with  the  before-described  silicious  magma. 
From  4  to  6  oz.  of  the  composition  are  introduced  into  the 
tyre,  any  small  puncture  in  which,  is  automatically  repaired 
by  its  action.— E.  S. 


III. -TANNING.  LEATHER.  GLUE.  SIZE. 

Quebracho  Tannin  /,  Difficulties  in.  W.  Eitner.  DerGerber 
'  23,  [542],  81— 82. 

Quebracho  ha-  now  taken  a  permanent  place  in  tanning, 
and  ome  correspondence  with  a  sole-leather  tanner  using 
it  along  with  oak  bark,  has  brought  to  light  difficulties  in 
its  use,  and  enabled  the  Vcrsacbsstation  to  point  out  the 
proper  method  of  using  it.  In  the  case  in  point,  the 
tanner  had  extracted  the  quebracho  with  hot  liquors  made 
from  oak  layers.     He  found  the  leather  had  not   the  nice 


white  appearance  of  a  pure  oak  tannage,  and  had  a  very 
thick  grain.  The  extraction  id'  quebracho  with  hot  liquors 
made  from  old  wood  is  quite  wrong,  as  a  great  excess  of 
colouring  matter  is  thus  dissolved  out ;  this  causes  not  only 
a  bad  colour,  but  a  thick  grain,  owing  to  the  layer  under- 
neath the  grain  absorbing  the  colouring  matter,  and  causing 
the  grain  to  stand  out. 

The  proper  way  is  to  mix  the  quebracho  with  fresh  oak 
bark  and  to  use  the  combination  as  a  layer  material. 
Quebracho  tannin  extracts  quite  as  easily  as  oak  tannin,  and, 
used  in  this  way.  gives  a  light  colour.  For  the  preparation 
of  sour  liquors,  the  oak  and  quebracho  from  the  layers  is 
mixed  with  pine  bark  and  extracted  cold. 

At  88°  C.  all  useful  matter  is  extracted  from  quebracho  ; 
the  warm  liquor  should  not,  however,  be  run  direct  to  the 
pits,  but  first  over  a  sour  bark. — J.  T.  W. 

Egg-Oil.     M.  Kitt.     Chem.  Zeit.  1897,  21,  [31],  303. 
See  under  XII.,  page  448. 

Leather  Dyeing  with  Artificial  Dyestuffs.     Leipziger 
Fiirber-  u.  Zeugdrucker  Zeit.  46,  [4],  162. 

See  under  VI.,  page  439. 

PATENTS. 

Tanning  Extracts  and  Dyestuffs,  Impts.  in  and  relating 
to  the  Manufacture  of  H.  H.  Lake,  London.  From 
Lepetit,  Dollfus,  and  Gansser,  of  Milan  and  Susa  (Pied- 
mont), Italy.     Eng.  Pat.  8582,  April  23,  1896. 

See  under  IV.,  page  436, 

Horn,  Impts.  in  the  Manufacture  of  Artificial.  P.  H. 
Hansen,  and  J.  K.  Westengaard,  Copenhagen,  Denmark. 
Eng.  Pat.  1550,  Jan.  20,  1897. 

About  100  parts  of  separated  milk  are  taken,  and  one  part 
soda  and  ~A-  part  pure  hydrochloric  acid  added.  After  stand- 
ing from  one  to  three  days,  about  three-fourths  of  the  water 
will  have  separated,  and  the  casein  is  removed  and  allowed 
to  ferment  for  a  lew  days  longer.  This  is  then  pressed  in 
linen  bags  and  the  solid  portion  dried  at  about  60c  C.  It  is 
then  ground,  and  70  parts  are  mixed  with  about  28  parts  of 
ground  bone,  kaolin,  gypsum,  or  the  like,  about  2  parts  of 
stearin  or  paraffin  wax,  and  as  much  water  as  is  necessary 
to  form  a  stiff  dough,  the  temperature  being  raised  to  90°  C. 
The  dough  is  placed  in  a  hot  mould  and  worked  into 
sheets,  a  pressure  of  about  10  atmospheres  being  employed. 
The  material  is  brushed  over  with  burnt  magnesite,  placed 
in  water  for  a  few  days,  and  dried. — A.  L.  S. 

XV.-MANURES,  Etc. 

Basic  Slau,  Chemical  Composition  and  Agricultural  Value 
of.     G.Paturel.     Bull.  Soc.  Chim.  1897, 17,  319— 321. 

Wobeing  with  basic  slags  of  French  origin  containing 
14 — 19  per  cent,  of  phosphoric  acid,  the  author  confirms 
the  view  that  they  contain  calcium  tetraphosphate  and 
silicate,  with  uncombined  alumina,  magnesia  and  oxides  of 
iron  and  manganese.  He  finds  that  the  solution  of  the 
free  lime  in  ammonium  chloride  liquor  (which  is  without 
effect  on  the  phosphate  and  silicate)  gives  results  in  accord- 
ance with  those  calculated  on  the  above  supposition  from 
the  analysis  of  the  whole  sample.  The  solvent  action  of 
acid  ammonium  citrate  solution  on  the  phosphoric  acid 
varies  with  the  method  of  operation  and  with  the  proportion 
of  free  lime  present.  Since  those  samples  which  contain 
most  free  lime  are  the  least  soluble  in  the  reagent,  it  would 
seem  to  indicate  that  the  acid  citrate  was  not  suitable 
for  determining  the  value  of  the  slag  as  a  fertiliser. 
The  normal  alkaline  ammonium  citrate  made  by  Joulie's 
formula,  contrary  to  the  accepted  belief,  may  be  made  to 
dissolve  the  whole  of  the  phosphoric  acid  in  the  slag,  if  the 
latter  be  sufficiently  finely  ground  and  the  agitation  of  the 
mixture  be  prolonged.  Since  no  natural  phosphate  yields 
1  even  a  trace  of  its  phosphoric  acid  to  this  solvent,  it  may 
be  assumed  that  no  tricalcium  phosphate  is  present  in  the 
slag.  At  the  same  time,  this  reagent  affords  a  ready  means 
of  determining   the   quantity   of   natural   phosphate  in  an 
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adulterated  -ample.  The  slag  exerts  a  profound  influence 
upon  nitrification  in  scid  soils,  and  it  is  therefore  desirable 
tn  «.irk  a  considerable  quantity  of  the  slag  into  rach  -oils, 
the  proportion  of  possible  nitrification  being  increased  with 
each  addition  wf  slag.  The  action  being  due  to  the 
lime  present,  it  is  evident  that  with  equal  phosphate 
contents,  the  slag  containing  most  linn-  is  the  best  ;  and  the 
determination  oi  the  latter  substance  is  of  the  highest 
importance  from  an  agricultural  standpoint. — \V.  G.  M. 

Phosphates  in  Bone  Meal,  ( 'Urate  Solubility  of. 

A.  Keller,      (hem.  /ait.  1X'.>7.  21,  »2S. 

Sniiai  portions  of  bone  meal,  of  best  quality  and  fineness 
each  ii>  grins.),  were  placed  in  beakers  and  covered  with 
water  (5 — in  mm.),  irhich  was  renewed  from  time  to  time 
as  it  evaporated.  The  beakers  were  exposed  for  four 
months,  sum.-  (a)  to  direct  sunlight,  the  rest  (4)  being  in 

the  shade. 

The    following    analytical     results    show    the    percentage 
sit  ion    of  the  original   hone   meal,  and  of    the  meal 
after  decomposition : — 
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Assuming  dicalcium  phosphate  to  be  present  in  the  meal, 
the  results  indicate  that  the   diminished  Bolubility  is  due  to 

formation  of  dicalcium  ammonium  phosphate.  This  may 
ant  for  the  want  of  agreement  between  the  results  of 
manorial  experiments  with  bone  meal  and  the  analytical 
results  (citrate  solubility  of  the  phosphoric  acid).  These, 
and  other  experiments  made  by  the  author  confirm  the 
opinion  that  the  degree  to  which  hones  are  freed  from  fat 
is  often  of  greater  influence  than  the  quality  of  the  bones. 
!•'■  percentage  of  fat  in  bone  meal  should  therefore  bo 
determined,  as  well  as  the  citrate  solubility—  X.  II.  J.  M. 

PATKNT. 
Artificial  Manu,e  „r  Fertiliser,  A  New  or  Improved,  and 
Process  fir  Manufacturing  th,  sam  0.  <i.  Blunden 
London.  Bng.  1'at.  10,109,  May  12,  1856. 
Caxbokised  peat,  peat  ash,  and  the  liquid  product  of  the 
destructive  distillation  of  peat,  are  mixed  with  gypsum  or 
its  equivalent  in  suitable  proportions  to  form  a  manure. 

— E.  S. 


XVI.-SUGAR.  STARCH.  GUM.  Etc. 

Sugar  in   Water,  Luc  of  Contraction  on  the  Solution  of. 

A.  Wold.      15er.  1897,  30,  455—460. 

From  an  investigation  of  the  contraction  which  takes  place 

when  sugar   is  dissolve!  in  water,  the  author  has  arrived  at 

the  following  empirical  laws  : 

lor  a  solution  containing  .r  parts  of  sugar  and  conse- 
quently 1  -.<■  parts  of  water,  the  contraction  d  o  referred  to 
unit  volume  i-  given  by  the  equation  :— 

0*c  =  0-00303  J'>  '-'  > 
l—o-  x 

where  0-00303  is  a  constant,  representing  the  influence  of 
a  and  water  on  ea;h   other,  and  <r  =  0- 35965  =  1  -  ' 
where   -   represents   the  density  of  sugar  supposed  to  be   iu 
the  liquid  state  (1-56165). 

The  specific  volume  of  the  sugar  solution  is— 

v  =  ri-*x>-  °' 0O303  r  <  Lrf ) 
1  —  <r  x 


and  the  reciprocal  of  this,  ri: .,  the  specific  gravity  of  the 
solution,  is — 

s  =  l-<r  x 

-0-00808  x  (1  -.rl 

The  author  claims    that    the  specific  gravity  can  thus  be 
calculated  correctly  to  tin   fourth  or  fifth  decimal  p 

—.1.  - 

Sugar  Refining,  Methods  of  Defecation  in  Louisiana, 
F.  C.  Thiele.     Chem.  Zeit,  21,  [16  ),  186—  1  37. 

Thk  author  discusses  the  relative  methods  of  cold  and  hot 
defecation  of  cane  juice,  (in  most  of  the  plantations  in 
Louisiana,  the  lime  is  added  in  the  form  oi  a  cream  to  the 
cold  juice.  In  some  few  instances  th-  milk  of  lime  is  poured 
into  the  defecator,  and  the  steam  turned  on  immediately', 
the  juice  being  allowed  to  run  on  to  the  hot  pipes  ;  but  this 
method  is  not  generally  practised.  Experience  has  shown 
that  in  order  to  obtain  a  white  siiL'ar,  the  lime  should  be 
only  added  in  such  quantities  as  just  to  avoid  the  evolution 
of  ammonia;  that  is,  the  juice  must  be  kept  slightly  oi> 
the  acid  side.  As  a  general  rule,  about  0'1  to015  per 
.cut.  of  lime  has  been  found  to  be  sufficient  If  the  lime 
be  added  t  >  the  previously  heated  juice,  it  is  difficult  to  hit 
the  exact  quantity,  as  the  colour  reactions  of  the  hot  juice 
are  not  the  same  as  those  observed  in  the  cold.  An  execs? 
of  lime  may  thus  be  added  unawares,  in  which  case  the 
resulting  product  would  be  of  a  dark  colour. — I.  S. 

Cane-Siujar  Juice.  Carbonating  of.  Prinsen  Geerligs. 
Chem.  Zeit.  IS'.i?.  21,  241—243,  262—263. 
I'm:  author  concludes  from  his  experiments  that  double 
carhonating  of  cane-sugar  juice  is  to  be  avoided  if  a  product 
ready  for  direct  consumption  is  required,  because  in  the 
warming  and  neutralisation  of  the  mud,  some  portions  pass 
into  the  juice.  This  process  also  requires  more  lime  and 
carbonic  acid,  and  also  time,  than  simple  carbonating,  for  if 
the  calcium  glueate  is  to  be  retained  in  the  defecation 
mud,  cold  filtration  must  be  adopted.  Thus,  the  juice,  which 
filters  with  difficulty  in  the  cold,  must  be  mixed  with  a  con- 
siderable amount  of  calcium  carbonate  in  order  to  start  the 
filtration  of  the  mass.  If  simple  carbonating  be  employed, 
the  brown  colour  dissolves  as  saturation  proceeds,  and' the 
juice  can  then  be  filtered  hot. — J.  L.  B. 

Diffusion  Juice,  Conditions  of  Inversion  of  the  Sugar  of 
L.  Jesser.  Bull,  de  1' Assoc,  de-  Chim.de  Sucr.  et  de 
Dist.  1897,  14,  s>2— S2S.  Die  dentsch.  Zuckerind. 
Jan.  2,  1897. 

Thk  question  whether  there  are  indeterminate  losses  from 
destruction  of  sugar  during  the  diffusion  process  and  the 
subsequent  manipulation  of  the  juice,  has  not  been  answered 
c  itegorically,  although  this  is  one  of  the  most  burning 
questions  of  the  sugar  manufacture. 

It  is  well  known  that  raw  beet  juice  is  stronglv  acid,  but 
of  varying  amount  to  different  indicators.  This  fact,  and 
the  difference  of  alkalinities  resulting  from  the  use  of  li'tmus 
and  of  phenolphthalein  in  the  clarification  of  the  juice  with 
lnne  water,  make  it  doubtful  that  acid  salts  are  the  sole 
cause  of  the  acidity;  and  it  is  thus  impossible  to  conclude 
as  to  the  invertive  power  by  the  acidity  of  the  ju'ce  alone. 

T  here  are  three  reasons  for  losses  of  sugar  during 
diffusion,  which  are  the  consequence  of  some  modification 
of  the  juice  :  loss  by  fermentation,  loss  I  y  direct  overheating, 
and  loss  by  inversion  of  sugar  caused  by  the  non-sugar. 

In  the  actual  conditions  of  work,  fermentation  may  be 
dismissed  as  non-existent,  the  temperature  being  too  high 
to  allow  of  tl.e  existence  or  the  vitality  of  micro-organisms. 
An  infection  of  diffusion  juice  is  only  possible  when  the 
works  is  badly  served  »ith  water,  or  when  residual  waters 
are  returned  without  previous  purification.  These  bein<r  at 
a  temperature  of  50°  or  60'  C,  and  meetiug  cold  slices,  may 
cause  destruction  of  sugar. 

Loss  by  overheating  may  be  caused  by  want  of  cleanliness, 
or  by  using  direct  instead  of  exhaust  steam.  Under  normal 
conditions  the  indeterminate  loss  in  diffusion  may  amount 
to  from  0-3  to  0-5  per  cent,  of  sugar  per  1 00  kilos,  of  beet- 
roots.   But  it  cannot  be  admitted  that  this  loss  is  produced  by 
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inversion.  This  results  from  the  experiments  of  Claassen, 
who  found  the  invert  sugar  in  diffusion  juice  always  less 
than  that  contained  iu  the  beetroot.  These  researches,  how- 
ever, are  encumbered  with  the  uncertainty  of  manipulations 
with  Fehling  solution. 

It  is  of  the  first  importance  to  know  and  prove  if,  iu 
general,  it  he  possible  to  attribute  an  iuvertive  power  to  diffu- 
sion juice,  and  of  what  importance  it  may  he  from  one  year 
to  another.  Raw  juice  is  known  to  contain  a  series  of  sub- 
stances which,  on  boiling  with  bases,  are  converted  into  acids. 
If,  ou  boiling  the  original  juice,  invert  sugar  be  formed,  the 
acid  formed  during  subsequent  treatment  by  alkali  must  be 
increased  proportionally.  This  conclusion  can  only  be  drawn 
after  having  proved  that  the  non-sugar  has  suffered  no 
change  on  boiling.  To  decide  this  point,  sugar  was  added 
to  diffusion  juice  and  the  increase  of  acid  noted  iu  the  two 
cases.  If  the  increase  of  acid  is  proportional  to  the  quantity 
of  sugar  added,  it  is  possible  to  infer  that  the  juice  has  an 
invcrtivc  action,  and  to  measure  it.  The  results  of  a 
number  of  experiments  made  by  the  author  show  that  the  in- 
dispensable conditions  for  inversion  really  exist  in  diffusion 
juice  both  during  and  after  diffusion,  and  that  it  varies 
from  one  year  to  another.  It  may  be  said  with  certainty, 
however,  that  a  I"-s  greater  than  0'  15  per  cent,  is  impossible 
under  normal  conditions,  this  figure  being  reached  only 
once  by  boiling  for  an  hour. — L.  J.  de  W. 


Beetroot  and   Diffusion    Juice,  Acidity  of.     I..  P.innenko. 

Hull,  de  1' Assoc,  des  Chim.  de  Suer.  et  de  Dist.  1897   14, 

■s  29—830. 
Paxxexko  carried  out  during  a  whole  campaign  a  series 
of  comparative  tests  of  beetroot  juice  (cossettes)  and  corre- 
sponding diffusion  juice  for  acidity.  The  acidity  was 
•expressed  iu  c.c.  of  normal  caustic  soda  per  100  c.c.  of 
juice,  and  calculated  to  100'  Brix. 

The  tables  given  show  the  diffusion  juice  higher  by  0-02 
to  0-  60  than  that  from  the  cossettes.  The  acidity  of  the 
beetroot  juice  during  the  campaign  varied  greatly,  ranging 
from  5'0  to  11  "2  c.c.  of  normal  caustic  soda.  Healthy 
normal  beetroots  invariably  yielded  juice  the  acidity  of 
■which  did  not  much  exceed  5-0  c.c.  of  normal  soda,  and 
these  juices  worked  very  well  in  the  factory.  Diffusion 
juices  which  showed  an  acidity  of  1 1  c.c.  of  normal  soda, 
passed  the  filter  presses  very  badly  ;  in  proportion  as  the 
acidity  lessened,  the  work  made  better  progress. 

The  author  found  but  slight  differences  between  the 
acidity  of  diffusion  juice  as  it  left  the  battery  and  that  of 
the  same  juice  from  the  measuring  tank.  The  latter  was 
-always  slightly  higher.  According  to  the  author,  the 
principal  cause  of  this  increase  is  to  he  sought  in  the  fact 
that  the  measuring  tanks  are  not  always  emptied  ;  there 
remains  always  a  portion  of  an  older  juice  (the  acidity  of 
which  has  increased  by  the  reason  that  it  is  older),  and  this 
mixes  with  the  juice  newly  arrived.  When  the  tanks  are 
completely  emptied  and  cleaned,  the  differences  in  acidity 
become  less  marked.  A  table  given,  shows  that,  before 
cleaning,  juices  varying  from  6  to  9  of  acidity,  increased 
t>v  063  to  0-91  ;  after  cleaning,  the  increase  was  only 
from  0-10  toO-4:t. — L.  J.  de  W. 


Sugar  Solutions,  Crystallisation  oj.     A.  Herzfeld.     Zeits. 
f.  angew.  Chem.  1897,  221—224. 

I'll!:  author  review-  the  theory  of  Wulff  and  the  processes 
for  crystallisation  ill  motion,  leading  towards  the  ideal  of 
the  raw  sugar  manufacture — the  production  of  a  single 
product  and  molasses. 

Manoury's  process  for  returning  the  whole  of  the  syrup 
to  the  first  product  must  eventually  so  increase  the  quantitv 
of  mother-liquor  that  it  can  no  longer  he  worked  rationally. 
There  is  more  prospect  of  success  when  two  qualities  of 
■sugar  are  made,  the  fir^t  syrup  being  incompletely  ex- 
hausted, the  after-product  boiled  to  grain  and  then  stirred 
for  a  few  days  to  produce  a  Recond  product  and  molasses, 
'The  author  has  satisfied  himself  of  the  feasibility  of  this 
process,  which  has  been  worked  during  'he  last  campaign 
in  Russia  and  Austria. — L.  J.  de  W. 


Molasses  [Sulphites],  Process  for  the  Purification  of. 
K.  F.  Kasteugren,  Stockholm.  Bull,  de  1* Assoc,  des 
(  him.  de  Socr.  et  de  Dist.  1897, 14,  811.  (From  Magyar 
ezukoripar.) 

The  object  of  the  process  is  to  facilitate  the  purification  of 
molasses,  and  even  to  convert  it  into  an  edible  product, 
whatever  its  degree  of  impurity  may  be.  This  result  is 
obtained  by  boiling  the  molasses  under  pressure,  after  adding 
an  alkaline  sulphite,  calcium  sulphite,  or  even  sulphurous 
acid  in  excess. 

By  boiling  under  pressure,  reactions  are  induced  in  the 
molasses,  resulting  in  purification  and  decoloration. 

The  excess  of  sulphurous  anhydride  may  be  added  before 
boiling.  If,  after  boiling,  an  excess  of  lime  be  still  found, 
it  is  easily  eliminated  by  saturating  with  carbonic  acid. 

— L.  J.  de  \V. 

Molasses,  Extracting  Sugar  from,  by  Baryta.  II.  R. 
Langen.  Bull,  de  I' Assoc,  des  Chim.  de  Sucr.  et  de  Dist. 
1897, 14,  811—812.     (From  Centr.  Zuckerind.  d.  Welt.) 

Langex,  of  Euskirchen,  has  patented  a  process  for  the 
extraction  of  sugar  from  molasses  by  means  of  baryta.  He 
employs,  for  the  precipitation  of  the  sugar,  so-called  barium 
hydroxysulphide,  obtained  as  a  mixture  of  barium  hydroxide 
and  hydrosulphide  by  the  solution  of  barium  sulphide.  Du- 
brunfaut  and  Leplay  showed  that  the  reaction  between 
barium  sulphide  and  sugar  in  presence  of  water  gave 
barium  sucrate ;  for  this- reason,  the  patentee  claims  only 
the  method  of  regenerating  the  barium  sulphide. 

The  process  is  relatively  simple  if  the  carbonic  acid  at 
disposal  be  rich.  The  mother-liquor,  filtered  from  the 
barium  sucrate,  contains  the  excess  of  barium  and  the  whole 
of  the  sulphur.  On  treating  it  with  carbonic  acid,  barium 
carbonate  is  obtained  and  sulphuretted  hydrogen  is  libe- 
rated. This  latter,  on  combustion,  is  converted  into 
sulphuric  acid. 

The  acids  obtained  serve  to  convert  barium  carbonate 
into  sulphite  or  sulphate,  and  the  latter,  on  reduction  with 
carbon,  gives  rise  to  barium  sulphide  again. 

Sulphuretted  hydrogen,  however,  only  enters  into  com- 
bination when  it  is  relatively  pure.  To  obtain  it  in  this 
state,  it  is  necessary  to  have  rich  carbonic  acid,  for  gases 
mixed  with  ordinary  carbonic  acid  likewise  mix  with  the 
sulphuretted  hydrogen  and  dilute  it.  Rich  carbonic  acid  as 
an  industrial  product  cannot  be  reckoned  upon.  The  author 
has  therefore  sought  to  modify  his  process  so  as  to  be  able 
to  use  carbonic  acid  of  average  strength. 

The  modification  is  as  follows  : — To  the  mother-liquor 
filtered  from  the  sucrate,  magnesium  sulphite  is  added.  In- 
soluble barium  sulphite  is  formed  and  magnesium  hydroxide, 
while  sulphuretted  hydrogen  is  disengaged,  and  is  con- 
verted by  combustion  into  sulphurous  acid.  The  precipi- 
tate formed,  filters  badly,  on  account  of  the  gelatinous  nature 
of  the  magnesium  hydrate.  To  render  it  filterable,  it  is 
converted  into  magnesium  carbonate  by  a  current  of  car- 
bonic acid  gas.  The  mud  separated  from  the  mother-liquor 
is  treated  with  sulphurous  acid,  converting  it  into  magnesium 
sulphite,  which,  being  soluble,  is  easily  separated  from  the 
barium  sulphite.  It  can  thus  be  returned  to  the  cycle  of 
operations.— L.  J.  de  W. 

Raffinose,  Occurrence  of ,  in  American  Sugar  Beets.  W.  E. 
Stone  and  W.  H.  Baud.  J.  Amer.  Chem  Soc.  1897, 19, 
116—124. 

Attention  has  been  called  to  the  fact  that  the  amount  of 
rattinose  found  in  sugar  beets  is  dependent  on  climate,  soil, 
seed,  conditions  of  growth,  &c.,  and  since  the  conditions 
under  which  beets  are  grown  in  America  differ  in  many 
respects  from  those  of  Northern  Europe,  it  might  be 
expected  that  this  minor  constituent  would  be  absent.  The 
authors  find,  however,  that  raffinose  occurs  in  the  juice  of 
American  sugar  beet  iu  appreciable  quantities.  The  cir- 
cumstance that  raffinose,  like  cane  sugar,  forms  an  insoluble 
compound  both  in  hot  and  cold  solutions  with  alkaline 
earths,  accounts  for  the  accumulation  of  the  first-mentioned 
sugar  in  molasses  and  secondary  products.  Raffinose,  to  a 
large    extent,    remains   uncrystallised    in    the   presence   of 
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considerable  quantities  of  cane  sugar,  and  this  fact,  in  con- 
junction with  its  behaviour  with  :ilk;ilin.-  earths,  explains  why 
aearh  the  whole  of  this  sugar  is  found  stored  up  al  the 
close  of  the  campaign   in  ft  d-grade 

syrups. 

Unsuccessful  attempts  were  made  to  detect  raflinose  in 
syrups  by  means  of  the  mucic  aeid  test,  this  acid  being  held 
in  solution  in  the  form  of  Baits.  Kpdyl  and  Scheibler's 
methods  were  unsuccessfully  employed  for  the  isolation  «>t" 
raffinose  bom  molasses.  The  author?  have  devised  the 
following  process,  which  ■-  a  combination  of  the  pn 
ones:— 2,000  grms.  of  syrup  were  diluted  with  water  and 
treated  with  a  large  excess  of  basic  lead  acetate.  The 
solution  was  decanted  from  the  precipitate,  and,  after  further 
dilution,  was  treated  with  ammonia  until  strongly  alkaline. 
After  standing  in  a  warm  place  a  heavy  precipitate  settled, 
which  «as  supposed  to  consist  of  l  mol.  of  raffinose  or  I 
cane  sugar  with  3  mols.  of  lead  oxide  This  was  washed 
by  decantation  and  treated  with  sodium  carbonate  and 
carbon  dioxide  until  all  the  lead  was  removed.  Thefilti 
obtained  was  concentrated  to  a  thin  syrup,  and  strontium 
oxide  added  in  the  proportion  of  3  mols.  to  one  of  sugar. 
The  mixture  was  maintained  at  the  temperature  of  boiling 
water  fur  throe  hours,  during  which  time  a  granular  pre- 
cipitate was  thrown  down,  consisting  of  strontium  Baccha- 
nte and  raffinosate;  the  strontium  compounds  thos  obtained 
«ere  decomposed  by  carbon  dioxide,  the  solution  filtered 
and  evaporated  to  •  thick  syrup.  This,  on  standing,  became 
solid,  and  alter  careful  fractionation  with  methyl  alcohol 
•ltd  water,  a  product  « as  obtained  having  an  [a]  „  K>3  •  7  . 

It  is  to  be  noted  that  the  influence  of  raftinose  is  miini- 
feeted,  not  in  the  appearance  of  isolated  raflinose  crystals, 
but    in    a   modified    and    abnormal    appearance  of   all   the 

ratals,  which  are  similar  to  each  other,  but  entirely 
distinct  from  those  of  cane  sugar.  This  tendency  of  raffi- 
nose to  modify  so  distinctly  the  crystals  of  caue  sugar 
would  seem,  in  the  opinion  of  the  authors,  to  afford  a  means 
■of  readily  identifying  the  presence  of  small  amounts  of 
raflinose  in  cane  sugar.— J.  L.  B. 

Beetroot  Sugar  Analysis.  Resolutions  of  the  Austro- 
Bnngarian  Chemists  engaged  in  the  Sugar  Industry  at 
the  Meeting  at  Buda-Pesth,  dune  22, 189C.  Zeits.  angew. 
Chem.  1897,  l-J.'i. 

See  under  XXIII,  page  472. 

Sugar  Solutions.  Nit  rate  of  Lead  .-   The  Use  of.  for  Decolo- 
rising Various.     II.  Pellet.     Hull,  de  I'Assoc.  dee  Chim. 
Sucr,   et  de    Dist.   1897,   14,    794.     (This   Journal, 
1897,67.) 

See  under  XXIII.,  page  472. 

-Viae  German  Sugar  Tax,  Effects  of  the.     Export,  19, 
[14],  185. 

See  under  Trade  Rep.,  page  4  77. 

PATENT. 

Adhesive  Compounds.  Impts.  in.  A.  .1.  Hoult.  London. 
From  C.  M.  Higgins,  New  York,  U.S.A.  Eng.  Pat. 
B746,  Feb.  2,  1897. 

Tins  is  a  slight  modification  of  the  inventor's  previous 
patents.  22,683  and  89,685  of  1S9 1  (this  Journal,  1892, 
4171.  in  that  the  borax  is  added  to  the  cold  solution  of 
dextrin  instead  of  to  the  hot  solution. — A.  I..  S. 


XVII.-BREWING.  WINES,  SPIRITS.  Etc. 

Dextrose  (d-Glucose).     A.  T,.  .Stem      J.  Fed.    Inst. 
Brewing,  1S97,  3,  179—194. 

The  following  are  given  as  tvpical  analyses  of  commercial 
glucose: — 
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No.  1  is  a  very  good  sample,  and  inu.li  above  the 
average.  No.  -  is  met  with  in  large  quantities  at  the 
present  time,  and  i-  an  excellently  manufactured  product  : 
the  small  ash  probably  indicates  that  oxalic  a  i  1  «  is  the 
Converting  agent.  No.  ::  is  not  properly  converted,  and  this 
is  indicated  by  the  amount  of  maltose,  the  low  percentage  of 
unfermentable  matter,  ami  the  high  percentage  of  water  ; 
the  ash  is  also  excessive.  No.  I  showsabad  analysis,  the 
neglect  to  determine  the  unfermentable  matter  making  the 
figures  valueless.  No.  5  i-  a  fairlj  good  product,  but  the 
water  and  the  ash  are  too  high.  In  the  valuation  of  a  sample 
of  commercial  glucose,  the  following  points  have  to  be  con- 
sidered:— The  colour  of  i!m-  solution  should  not  he  excessive; 
the  solution  should  be  fairly  bright;  the  a-h  should  not 
much  exceed  1  percent.;  the  extract  should  not  be  much 
under  77  lb.  per  •>  ewt.  per  barrel,  and  uo  samples  should 
give  less  than  73  lb.  per  2  cwt.  per  barrel ;  the  fermentable 
matter  should  not  be  less  than  70  per  ceut,  or  less  than  80 
per  cent,  if  calculated  on  the  dry  matter,  and  there  is  no 
reason  whv  this  should  not  partly  consist  of  maltose. 

—A.  K.  M. 

Dried  Yeasts,  Observations  on  the  Vitality  of.  H.  Will. 
Zeits.  f.  d.  ges.  Branw.  20,  [6],  91—92.  (.See  also 
this  Journal,  1S97.  135.) 

The  various  conserves  were  re-examined,  at  the  expiration 
of  10^  years,  for  the  presence  of  living  yeast  cells,  those  in 
tins  being  in  the  best  condition,  without  any  apparent 
smell  or  evolution  of  gas  being  noticed  on  opening.  In 
view  of  the  presumably  small  proportion  of  living  cells 
still  existing,  larger  samples  (5  to  «  grms.)  than  before 
were  taken  for  examination  and  sown  in  sterile  hopped 
brewery  wort.  The  bacteria  present  retarded  the  reproduc- 
tion of  the  weakened  yeast  until  themselves  repressed  by 
acidifying  the  medium,  but  when  the  cultures  are  left  alone 
the  bacteria  entirely  suppress  the  yeasts,  and  infest  the 
dead  cells  of  the  latter.  In  view  ot  the  weakening  of  the 
dried  yeast  cells,  it  was  deemed  inadvisable  to  acidify  the 
first  culture,  but  on  re-inoculation  in  fresh  wort  a  little 
tartaric  acid  was  found  advantageous. 

Tbe  results  of  the  cultures  at  i.a  C.  demonstrated  that  in 
the  asbestos  conserve  Xo.  7,  wild  yeasts  alone  were  present  ; 
asbestos  No.  S  containing  chiefly  wild,  with  a  few-  culture 
yeasts ;  charcoal  No.  9,  mostly  culture  yeasts;  charcoal 
No.  10,  a  predomination  of  wild  yeasts,  and  wood  pulp 
No.  13  C  (stored  in  ice)  the  same.  S.  apiculatus  conld  not 
be  detected  in  any.  The  wood-pulp  conserve  No.  13  C- 
(kept  in  a  stoppered  bottle  in  the  window)  and  paper  pulp 
Xo.  2  (top  yeast)  merely  contained  dead  cells. 

Bacteria  (cocci  and  diplococci)  were  present  in  nearlv  all 
the  cultures,  and  acetic  ferments  in  13  C  and  10.  Xos.  8  and 
10  showed  brisk  fermentation  after  48  hours,  but  no  living 
yeast  cells  could  be  identified  with  certainty.  In  Nos.  13° 
9,  and  7  signs  of  fermentation  appeared  only  on  the  third, 
fourth,  and  fifth  day.  and  new  cells  were  discernible.  The 
irregular  development  of  the  yeasts  in  parallel  cultures 
showed  that  the  living  cells  are  very  unevenly  distributed 
in  the  conserves. 

Compared  with  the  results  of  the  ninth  year's  examina- 
tion, those  now  obtained  were  concordant,  except  with 
charcoal  9  and  wood  pulp  13  (-,  in  both  of  -which  the  pro- 
portion of  living  culture  yeasts  was  relatively  greater  than 
in  the  others. 

A  fresh  proof  of  the  unfavourable  storage  conditions 
(higher  temperature,  influence  of  light)   of  the   wood  pulp 
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13  C:  as  compared  with  C  was  afforded  by  the  presence  of 
a  comparatively  large  number  of  living  yeast  cells  in  the 
latter  and  their  total  absence  in  the  other.— C.  S. 

Yeast,  Chinese  (Amylomyees  IioiiTii").  Utilisation  [Spirit 
Manufacture]  of,  in  European  Fermentation  Industries. 
A.  B.iidin  and  E.  Bolants.     La  ffiere,  5,  [8],  33—36. 

This  yeast  has  already  been  described  by  Calmette  (Ann. 
Inst.  Pasteur,  1892,  604).  The  present  authors  find 
that  the  organism  produces  less  alcohol,  by  about  12  per 
cent.,  than  is  obtained  from  rice  by  the  ordinary  method 
practised  in  France,  the  shortage  being  due  to  consumption 
of  hydrocarbons  during  the  aerobic  existence  of  the  ferment. 

Working  with  yeast  manufacturers'  wort,  they  find  that 
the  action  of  th?  organism  is  ceil  more  restricted  than  in 
the  former  case,  ceasing  when  the  alcohol  amounts  to  4 
per  cent,  of  the  liquid.  A  study  of  the  effect  of  acidification 
on  the  saccharification  of  rice  by  Amylomyces It.  led  to  the 
conclusion  that  the  formation  of  acid  during  the  process  is 
in  inverse  ratio  to  the  amount  of  sulphuric  acid  added  ;  that 
the  diastase  is  paralysed  by  an  excess  of  acid  and  also  by 
a  neutral  condition  of  the  paste,  its  activity  being  greatest 
in  a  faintly  acid  medium  ;  that  in  presence  of  an  excess  of 
calcium  carbonale  the  sugar  and  alcohol  formed  are  rapidly 
eliminated ;  and  that  the  sugar  formed  is  glucose  and  not 
maltose. 

When  applied  to  the  residual  liquor  from  the  distillation 
of  the  fermented  wort  in  yeast  factories — which  liquor  con- 
tains about  10  grins,  of  dextrin,  7*2  grms.  of  albuminoids, 
nearly  4  grms.  of  sugar,  and  13  grms.  of  non-nitrogenous 
bodies  per  litre — and  left  to  ferment,  the  Amylomyces  pro- 
duces acid  in  inverse  proportion  to  the  original  acidity  of 
the  medium,  and  when  the  latter  amounted  to  over  3  40  grms. 
(expressed  as  sulphuric  acid)  per  litre,  a  portion  is  elimi- 
nated. More  acid  is  formed  by  surface  culture  than  by 
bottom  culture,  the  crop  of  Amylomyces  increases  with  the 
aeration,  and  the  amount  of  hydrocarbons  eliminated,  when 
the  medium  is  neutral  and  aerated  by  blowing.  By  pro- 
longing the  time  allowed  for  the  operation  to  7  days, 
between  0'9  and  1  per  cent,  of  alcohol  was  obtained — a  | 
result  ;ilso  attainable  in  the  shorter  time  by  fermenting  at  , 
34° — 355  instead  of  26° — 30°  C. 

Further  investigations  pursued  on  a  practical  scale  at 
Collette's  yeast  factory  at  Seclin,  resulted  in  the  production 
of  some  270  litres  of  absolute  alcohol  from  300  hectolitres 
of  the  residual  still-liquor  and  grains,  the  value  of  the 
product  being  93  franc-',  at  a  cost,  for  fuel  and  rectification,  i 
of  22  francs,  so  that  the  nett  profit  from  300  hectolitres  of 
otherwise  waste  liquor  is  71  francs,  or,  in  an  establishment 
producing  750  hectolitres  of  liquor  per  diem,  a  daily  gain 
<>f  177'50  francs  (7/.  2s.),  which  figures  will  give  some  idea 
of  the  value  of  Amylomyees  Rouxii  for  the  treatment  of 
distillers'  grains. — C,  S. 

Wine    Yeasts.      Kayser   and   Barba.      Bulletin     Ministers 
Agric.  1896;  Zeits.  f.  d.  ges.  Brauw.  20,  [7],  108. 

Ptrk  cultures  were  made  of  yeasts  isolated  from  the 
sediment  of  wines  from  the  department  of  Gard  (France) 
and  compared  with  a  number  of  other  wine  yeasts.  Acidity 
and  temperature  of  fermentation  being  the  two  chief  points 
ot  interest,  were  investigated,  the  cultures  being  sown  in  | 
malt  germ  water  containing  1 88  •  76  grms.  of  sugar,  6  -  02  grms. 
of  tartaric  acid,  and  223"  70  grms.  of  total  extract  per  litre, 
and  allowed  to  ferment  at  2o"J  and  35°  C.  On  comparing  the 
results  it  appears  that  with  the  higher  temperature  and  a  i 
medium  rich  in  sugar  and  acid,  the  yeasts  work  themselves 
out  before  all  the  sugar  is  eliminated,  the  strongest  yeast  , 
degrading  only  140  out  of  180  grms.  of  sugar  per  litre,  and 
the  indigency  yeasts  leaving  less  behind  than  those  from 
-districts;  at  the  lower  temperature  the  results  were 
more  nearly  approximate.  The  amount  of  acid  produced 
w a- irregular,  but,  as  a  role,  greater  with  the  higher  fer- 
mentation temperature  than  at  25  <  '.,  and  the  indigenous 
yea-ts  generally  gave  rise  to  lt-^s  acidity  than  the  others. 

Check  experiments  wen-  made  to  determine  the  influence 
of  the  percentage  of  sugar  and  acid.  In  the  one  series, 
with  a  medium  containing  176'87  grms.  of  sugar  per  litre, 
the  results  obtained  indicate  that  at  25°  C.  the  influence  of 
the  acid  is   negligeable,  but  with   higher    temperatures,  an 


increase  of  acid  helps  to  restrict  the  elimination  of  the 
sugar,  the  southern  yeasts  being  throughout  more  energetic 
than  the  more  susceptible  varieties.  The  latter  are  retarded 
by  temperature  alone,  both  as  regards  the  production  of 
alcohol,  fixed  acids,  and  yeast  crop,  but  the  formation  of  the 
volatile  acids  and  fermentative  energy  are  generally  in- 
creased ;  in  presence  of  greater  acidity  the  results,  however, 
vary  according  to  the  individual  character  of  the  yeast. 

In  the  second  check  experiment,  with  a  medium  contain- 
ing only  86-206  grms.  of  sugar  and  2-22  grms.  of  tartaric 
acid  per  litre,  similar  results  were  obtained,  both  sets  con- 
firming the  influence  of  the  higher  temperature  on  the 
elimination  of  sugar,  especially  in  a  rich  and  strongly  acidi- 
fied medium,  and  also  that  an  increase  of  sugar,  particularly 
in  conjunction  with  a  high  temperature,  retards  elimination. 
On  the  other  hand,  the  influence  of  acidity,  apart  from  tem- 
perature, is  much  greater  on  the  indigenous  yeasts  than  on 
some  of  extraneous  origin,  which  are  more  susceptible  lo 
temperature.- — C.  S. 

Beer,  A  hitherto  undescribed  Turbidity  in.     H.  Will. 
Zeits.  f.  d.  ges.  Brauw.  20,  [5],  ""• 

This  turbidity  is  caused  by  the  presence  of  a  number  of 
minute  pale  drops,  resembling,  to  some  extent,  the  so-called 
glutiu-bodies,  except  that  they  are  apparently  liquid,  and 
exhibit  no  dark  outline.  Even  when  present  in  considerable 
numbers,  they  do  not  seem  to  produce  more  than  a  "  haze," 
and  the  quantity  is  never  large  enough  to  enable  their 
chemical  nature  to  be  ascertained.  They  stain  slightly  with 
aniline  colours  and  with"iodine  and  potassium  iodide,  but  do 
not  seem  to  store  up  the  colouring  matter,  like  albuminoid 
bodies  do  even  when  the  granules  are  small;  so  that  it  can 
hardly  be  assumed  that  they  consist  of  albuminoid  matter ; 
neither,  in  the  authors  opinion,  can  they  be  ascribed  to 
precipitated  resins  or  hop-constituents. 

Similar  drops  were  found  by  the  author  in  the  nutrient 
gelatin  prepared  from  the  fermented  worts  of  old  mycelium 
cultures  of  low-fermentation  yeasts. — C.  S. 

Seer,  Yellow  Foam  and  Ferruginous  Flavour  in.  J.  Brand. 

Zeits.  f.  d.  ges.  Brauw.  20  141. 
Ixstancks  frequently  occur  wherein  beer,  initially  good, 
acquires,  after  standing  several  weeks  in  the  transport 
casks,  an  inky  flavour,  and  exhibits  a  persistent  yellow- 
foam,  which,  on  examination,  is  found  to  consist  of  bubbles 
enveloped  in  a  strong  albuminoid  integument.  In  a  sample 
of  this  kind  examined  by  the  author,  the  inky  flavour  dis- 
appeared after  several  days,  but  was  succeeded  by  another, 
reminisceut  of  bad  pitch.  Iron  being  found  present,  the 
pitchy  flavour  suggested  that  its  source  was  the  ochre  used 
for  colouring  brewers'  pitch  ;  however,  several  samples  of 
these  substances  were  tested  by  immersion  in  beer  for  some 
days,  but  in  no  case  could  any  trace  of  dissolved  iron  be 
detected,  either  by  taste  or  reagents.  (It  is  finally  con- 
sidered inadvisable  to  use  ochre  for  colouring  brewers' 
pitch.) 

On  the  other  hand,  a  piece  of  metallic  iron  immersed  in 
200  c.c.  of  beer,  produced,  in  two  hours'  time,  the  same 
vellow  froth  and  inky  flavour  as  in  the  former  case, 
0'  15  grm.  of  iron  having  been  dissolved  (chiefly  as  ferrous 
oxide).  On  removing  the  metal,  and  leaving  the  beer  for  a 
few  days,  the  dissolved  iron  was  found  to  have  become 
oxidised  to  the  ferric  condition,  the  flavour  diminishing  as 
in  the  original  sample.  By  this  and  other  experiments,  the 
cause  of  the  phenomena  was  traced  to  the  iron  bung-hole 
rings  fitted  to  the  transport  casks,  the  iion  of  which  is  dis- 
solved by  the  acids  in  the  beer.  As  wort  is  also  capable  of 
the  same  solvent  action,  it  is  therefore  advisable  to  coat  all 
iron  utensils  or  appliances,  exposed  to  beer  or  wort,  with 
varnish  or  other  protective  covering. — C.  S. 

Beer,  Influence  of  Dissoleed  Iron  on  the  Colour  of  the 
Froth  of,  and  on  the  Taste  of.  Wochenschr.  f.  Bran. 
1897,14,118. 
It  has  been  recently  shown  by  Brand  that  beer  has  a  very 
decided  solvent  action  on  metallic  iron,  which  imparts  to  it 
a  strong  inky  flavour,  whilst  the  froth  becomes  ot  a  yellow 
colour  (see  preceding  abstract).     The  iron  was  fouuu  to  be 
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present  parti]  in  the  ferrous  and  partly  in  the  ferric  con- 
dition. Beer  wort  in  mnoh  slower  in  its  action  on  iron,  and 
this  is  attributed  to  the  absence  of  carbonic  acid.     The  fact 

that  so  few  c plaints  are  beard  i>f  iron  contamination,  in 

spire   of  tl EtensiTe  employment   of   iron  bnshes,   may 

perhaps  be  due  to  .1  protecting  coating  of  oxide.  This 
suggestion,  which  is  brought  forward  by  Brand,  does  not 
ord,  however,  with  the  experience  of  rVideniaier,  who 
funis  thin  the  formation  of  rust  assists  the  solution  of  iron 
by  beer.  The  coating  of  oxide  mentioned  by  Brand  is, 
however,  probably  not  ordinary  rust,  but  rather  a  stable 
oxide  artificially  produced.     A.  K.  M. 

Bwr,  On  the  Carbohydrates  in.     P.  Petit.     Cornptes 
Bend.  1897,  124,  510—511. 

Bl  keeping  beer  for  three  months  at  a  low  temperature,  it 
contains  about  one-half  of  the  extracts  in  the  state  of 
dextrin,  [from  the  behaviour  of  a  certain  quantity  of 
dextrin  isolated  from  30  litres  of  beer, the  author  concludes 
that  it  differs  from  tin.-  dextrin  of  commerce.  On  hydro- 
lyaing  the  crude  dextrin  from  beer,  glucose  is  obtained,  but 
at  the  same  time  other  sugars  air  formed  having  a  lower 
reducing  power  and  a  smaller  or  negative  rotation.  The 
presence  of  other  sue  i  idicated  after  inversion,  by 

the  formation  of  two  osazones,  one  separating  in  the  heat. 
the  other  in  the  cold.  Whilst  commercial  dextrin  was 
inverted  by  dilute  hydrochloric  acid  in  an  hour  and  a 
quarter,  the  dextrin  from  hour  was  not  completely  trans- 
formed even  after  three  hours.  — . I.  S. 

Boiling  with  Hops,  Sht  rtening  the  Time  of,  and  its  fCffecl 
on  the   resulting  Beer.     W.  Windiscb.      Wochenschr.  f, 

Urau.  1397,  101—102. 
WoET  is  boiled  with  hops  for  the  following  reasons 

1.  To  destroy  the  diastase.  This  is  effected  before  the 
boiling;  point  i-  reached. 

2.  To  sterilise  the  wort.  This  i-  effected  after  about  15 
minutes'  boiling. 

:<.  To  dissolve  the  soluble  constituents  of  the  hop.  Hop 
tannin  cannot  be  completely  dissolved  even  by  long  boiling, 
and  so  the  author  recommends  that  the  tannin  be  extracted 
Separately,  ami  added  to  the  wort.  Hops  contain  one  hard 
and  two  Soft  resins  :  only  the  two  latter  are  of  value  to 
the  brewer,  and  ihey  are  very  soon  dissolved  by  the  hot 
wort.  If  the  hops  have  been  previously  soaked  in  hot 
water,  this  takes  place  in  about  15  minutes.  Since  long 
boiling  converts  these  >o|*  resins  into  hard  resins,  it  is  he 
avoided.  Hop-  contain  a  certain  amount  of  albuminoids, 
BOOM  of  which  are  valuable  for  producing  a  "head"  on 
beer:  these  are  complete!;  dissolved  after  about  10  minutes' 
boiling.  As  hop  oil  is  volatile,  the  longer  the  worts  arc 
boiled,  the  less  of  this  will  they  contain. 

4.  In   order   to   precipitate  albuminoids    from  the  wort. 
;t  two-thirds  of  the  wort  albuminoids  are  thus  separated. 

I  bis  take-  place  quickly,  and  if  the  boiling  be  prolonged,  a 
portion  redwsolves, 

5.  The  concentration  of  the  wort  is.  of  course,  propor- 
tional to  the  time  of  boiling.  However,  if  care  be  exercised 
in  mashing  and  spargiog.  it  is  possible  to  dispense  with  a 
large  amount  of  evaporation.  The  author  is  thus  led  to 
conclude  that  the  boiling  is  frequently  prolonged  much 
longer  than  advisable,   aud  considering   that   wort   is   \erv 

J  coloured  by  heating,  and,  being  an  acid  liquid,  must 
he  decomposed  by  prolonged  boiling,  he  is  led  to  recom- 
mend a  considerable  shortening  of  the  time  of  boiling.  He 
considers  that  from  1  to  1 '  hours  are  ample  in  all  caces,  but 
.recommends  that  the  wort  he  first  boiled  without  hops,  and 
that  these, having  heeu  first  soak,  d  in  warm  water  for  two 
hours,  be  only  boiled  with  the  wort  for  45 — 20  minutes. 

—A.  L.  S. 

Worts.  Boiling  of.     C.  H.  Field.     J.  Fed.  Inst.  Brewing, 

1897,3,  150—155. 

The  main  objects  aimed  at  in  boiling  worts  are   stated    to 

be:    (1)  the  extra,  tion  of  certain  constitui  nts  of  the  hops  ; 

the  precipitation  by  heat,  and  by  the  combined  action  of 

heat  aud  hop  tannin,  of  a  portion  of  the  nitrogenous  matter- : 


and  t'ii  the  fixation  oft] arbobydrate  constituents  of  the 

won,  and  the  determination  of  the  flavour  or  character  of  the 
heir.  When  an  open  copper  was  employed,  the  wort  w  a- 
found  to  acquire  a  distinctly  harsh  flavour,  which  is  attributed 

to  the  oxidation  of  soft  into  hud  re-ins ;  hut  this  result  i, 
not  obtained  when  a  domed  COppet  is  used,  ami  the  latter  is 
therefore  preferable  where  delicately  flavoured  beers  are 
require, I.  With  regard  to  the  fixation  of  the  dextrinous 
constituents,  the  higher  the  temperature  at  which  the  won 
is  boiled,  the  greater  will  he  the  stability  of  the  product  ;  and 

tl inclusions  arrived  al  are  that,  in  boiling  by  steam,  more 

actual  units  of  heat  are  taken  up.  but  the  wort  is  in  contact 
with  lower  temperatures,  than  when  boiling  by  tire  i- 
adopted.  In  the  author's  opinion,  however,  equally  good 
results   are  obtainable   by  either   method   of  boiling,  bnl 

where  steam  i-  used,  a  -toady  pressure  of  50  lb.  should  he 
maintained  throughout  the  boiling  period.  Where  boiling 
under  pressure  is  adopted,  a  much  higher  temperature  can, 
of  course,  he  obtained,  but  the  circulation  of  the  wort  is 
probably  much  less  rapid,  and  this  is  likely  to  lead  to  a 
greater  increase  in  colour. — A.  EC.  M. 


Alcoholic  Fermentation,  A  Revolution  in  the  Knowledge  of. 

A.  I'ernhach.     La  Blere,  5,  [3],  3K. 

Kefeiuuno  io  the  recently  published  researches  of  K.  Buch- 
inr  (this  Journal,  1897,  156—157),  the  author  remarks  that 
we  have  now  another  instance  of  purely  chemical  action 
hitherto  considered  a-  inseparable  from  the  physiological 
functions  of  liyiug  organisms.  Zymase  he  considers  as  he- 
longing  to  the  diastase  group,  the  r6le  of  which  is  extended 
by  this  discovery,  and  appear-  to  he  concerned  iu  all  the 
transformations  erstwhile  regarded  as  resulting  from  vital 
action.  It  seems  as  yet  uncertain  whether  the  discovery 
can  haye  any  practical  value. — C.  S. 

Wine,  On  the  Oxidation  anil  Souring  of.     V.  Martinand. 
Comptes  Bend.  1897,  124,512—513. 

The  author  shows  that  the  oxidation  of  wine  can  take  place 
under  certain  conditions  of  acidity  without  the  intervention 
of  oxidising  diastase.  If,  before  oxidation  takes  place,  the 
wine  be  extracted  with  ether,  a  substance  haying  the  proper- 
ties of  tannin  is  removed,  and  such  wine,  which  is  neutral 
to  Belianthine,  suffers  no  further  change  on  oxidation. 

—J.  S. 

Wine,    Composition    of  the,    produced  from   CJiiuc.se  aud 
Japanese   Species   of  the    drape    Vine   acclimatised   in 

France,     h.  Lindet.     Comptes  Rend.    1897,  124    509 

572.    ' 

Since  1882,  certain  varieties  of  the  grape  vine  (habitat,  the 
cool  aud  moist  hilly  districts  of  China  and  Japan)  have 
been  successfully  acclimatised  at  Damigny,  near  Alem,on, 
and  at  present  are  being  introduced,  by  way  of  experiment, 
in  other  wine-growing  districts.  These  vines  are  of  a  hardy 
and  vigorous  type,  and  apparently  resist  well  the  attacks  of 
maladies  to  which  the  vine  is  subject. 

The  most  important  feature,  however,  is  the  early  period 
of  ripening  of  some  of  the  varieties.  For  example  "  Precoce 
Capiat,"  a  Japanese  species,  yields  ripe  fruit  as  early  as 
Sept  15 — 20;  and  several  other  kinds  (V.  Konianetii  V. 
l'agnueci )  ripen  about  the  saiae  time.  The  fruit  of  most  of 
the  varieties  is  throughout  (pulp  included)  of  a  dark  red 
colour,  and  yields  a  very  deep,  full-coloured  wine,  the 
intensity  of  the  coloration  being  4--5  times  as  great  as  that 
of  an  average  claret. 

In  the  subjoined  table,  the  chemical  composition  of  some 
samples  is  given. 

It  will  be  seen  that  these  wines,  so  far  as  alcoholic 
strength  is  concerned,  are  on  a  par  with  a  light  claret ;  but, 
on  trie  other  hand,  contain  about  twice  as  much  extract, 
tartar,  tannin,  &c. 

According  to  expert  opinions,  these  wines  are,  in  some 
respects,  superior  to  the  deep-coloured  wines  of  similar 
character,  produced  iu  Spein  and  Central  France,  and  are 
especially  su'table  for  replacing  the  latter  for  blending  pur- 
poses. 
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Extract  at  100°  C Gnus,  per  Litre. 

•     ■  -       .... 

Tartar 

Tannin 
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7-0 
IS-? 
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The  Same 
Analysed  in 

lswi. 


7-5 

.V.l-1 

12-ti 

3-4 

f-2 


Runuiiu  t' 
cardifoti  i. 


6'0 
40*9 

110 
5'5 

:;-7 
4-1 


Rotnatu  ti 
trilobia. 


Pagnucci 
nentalobia. 


6-9 
45 -it 
13-0 
6'4 
5-3 
4'li 


6"5 
43-0 
W8 

5-3 

n 

4-2 


Spinovitis 
David*, 


5-4 
45-7 
13-2 
5-2 
3"9 
4-0 


— H.  T.  P. 


Yeast,  Quantitative  Determination  of,  in  Fermentation 
Experiments.  B.  Kusserow.  Wochensehr.  fur  Brauerei. 
1S97.  14,  U7. 

See  uiiiler  XXIII.,  page  473. 

Alcohol  anil  Water,  Distillation  of  very  Dilute  Mixtures 
i\     Application  to  the  Determination  of  Aleoholic  Solu- 
tions containing  from    1    in    3,000  to    1  in  10,000.     M. 
Xieloux  and  I..   Bauduer.     Bull.   Soc.   Chim.    1897,17, 
424. 

See  under  XXIII..  page  473. 

Wine,  Detection  and  Quantitative  Determination  of,  Caue- 

Sugar  in.     P.  Ivuliseh.     Zeits.  aDgew.  Cheiu.  lSa7,  205. 

See  under  XXIII.,  page  473. 

PATENTS. 

Grains,  An  Improved  Method  of  Treating  Brewers'  and 
Distillers  .  F.  B.  Pike,  Streatharn  Hill,  Surrey.  Eng. 
Pat.  6147.  March  19,  1896. 
The  grains  are  mixed  with  any  meal,  grain,  or  seed  in 
sufficient  proportion  to  absorb  the  moisture  of  the  grains 
and  render  the  mixture  suitable  for  being  readily  worked 
into  the  condition  of  meal  or  prepared  for  baking  and  the 
iike. — A.  L.  S. 

Beer  specially  adapted  for  Invalids.     J.  C.  Harvey,  Knot- 

tinglcy,  Yorkshire.     Eng.  Pat.  9783,  May  8,  1896. 
The  wort  is  fermented  as  far  as   possible  so  that  no  sugar 
remains   in    it,   and   saccharin   is    added   to    produce    the 
-  iry  sweetness  ;  also  alcohol  if  necessary. — A.  L.  S. 

Hi,  ■ring  ,,r  Priming  Ales  or  Beers,  Manufacture  of 
Material  for  Use  in.  IS.  W.  Valentin,  Llaueily,  Car- 
marthen.     Eng.  Pat.  13,262,  June  16,  1896. 

A  -TARCH  transformation  product  is  prepared  containing 
large  quantities  of  maltose  and  dextrin,  and  the  syrup  ob- 
tained by  concentration  in  vacuo  is  heated  until  it  becomes 
to  some  extent  caramelised.  The  product  thus  obtained  is 
slowly  fermentable  under  the  influence  of  the  cask  yeasts 
and  gives  continuous  life  and  fulness  to  the  beer. — A.L.  S. 

Alcoholic  Liquids,  Tmpts.  in,  and  Apparatus  for  Treating 
or  Purifying,  Rectifying,  Ageing,  Deodorising,  and 
Decolorising,  J.  Y.  Johnson,  London.  From  The 
Electric  Rectifying  and  Refining  Company,  New  Jersey, 
I'.S.A.      Eng.  Pat.  29,365,  Dec.  29,  1896. 

Tin.  apparatus  consists  of  glazed  metal  cylinders  holding 
about  100  galls,  of  spirit,  an  ozone  generator  with  suitable 
oxygen  containers,  and  an  air-pump.  The  whole  is  con- 
nected together  by  suitable  tubing,  with  valves,  &e.  The 
>piri<  vessels  are  mounted  on  revolving  platforms  or  on 
trueks  and  furnished  with  attemperatine  coils. 

The  spirit  to  he  treated  is  filled  into  the  cylinders,  the  air 
exhausted,  and  the  spirit  brought  to  a  cool  temperature; 
ozone  is  then  led  into  the  vessel,  ami  this  acts  on  the  spirit 
and  produces  the  required  purification. — A.  1..  s. 


XVIII.-FOODS ;  SANITATION,  WATER 
PURIFICATION,  &  DISINFECTANTS. 

(A.)—  FOODS. 

Cooked  Fish,  The  Composition  of.     K.  I.  Williams.     Proc. 
Chem.  Soc.  1897,  [178],  88. 

Twenty-two  species  of  fresh  fish  and  five  species  of  pre- 
served fish  and  oysters  were  examined  after  cooking. 

Determinations  were  made  of  the  following  constituents  : 
— Water ;  carbon  and  hydrogen ;  nitrogen  (total)  by 
Kuffie's  method  ;  nitrogen  by  soda-lime  combustion  ;  ash  ; 
sulphur;  phosphorus;  fat;  proteids ;  carbohydrates  con- 
vertible into  glucose  ;  nitrates  extracted  by  dilute  alcohol ; 
heats  of  combustion.  The  results  are  recorded  in  a  series 
of  tables. 

Grapes,  Solubility  of  the  lied  Colouring  Matter  of.      The 
Sterilisation  of  Fruit  Juices.     A.  Kosenstiehl.     Comptes. 
Bend.  1897,  124,  566—569. 

The  conclusions  are  : — 

1.  In  opposition  to  the  accepted  belief,  it  is  found  that  the 
red  colouring  matter  of  grapes  and  other  fruit  is  soluble  in 
the  juice  before  fermentation. 

2.  By  the  action  of  air  the  colouring  matter  is  rendered 
insoluble. 

3.  This  is  one  of  the  causes  of  the  disease  known  as  "  gout 
de  cuit." 

4.  It  is  possible  so  to  preserve  (sterilise)  fruit  juices,  that 
the  colour,  flavour,  aud  aroma  of  the  fresh  fruit  are  perfectly 
retained.— H.  T.  P. 

Meat  Extract.     Its  Meaning  as  Food  or  Ilelish.     C.  v. 
Voit.     Munchener  Med.  Wochenschr.,  44,  219 — 222. 

The  author  states  that,  in  his  opinion,  meat  extracts  even 
v,  hen  they  do  contain  some  added  albuminoids  are  practically 
useless  as  food.  But  what  renders  them  valuable  in 
admixture  with  other  foods  is  the  large  quantity  of  stimu- 
lating constituents  they  contain. — L.  de  K. 

Margarin,  The  Question  of  Colouring.  K.  Heuriques. 
Chem.  Rev.  Fett-u.-Harz.  Ind.,  4,  [5],  68—70. 
It  is  pointed  out  that  some  ready  means  of  distinction  of 
butter  from  margarin — such  as  artificial  coloration — is 
required  for  the  protection  of  the  consumer.  Soxhlet's 
proposal  to  add  phenolphthalein  to  margarin  to  act  as  a 
"  latent "  colour  until  developed  by  alkali  is  inefficaceous 
owing  to  the  ready  solubility  of  the  alkali  compounds  of  this 
indicator  in  water.  On  the  other  hand  dimethylamidoazo- 
benzene  (the  alternative  "  latent "  colouring  medium  pro- 
posed), whilst  not  open  to  this  objection,  is  already  largely 
employed,  under  the  name  of  "  Butter  Yellow  "  for  heighten- 
ing the  tint  of  pale  pure  butters,  so  that  its  use  for  margarin 
would  not  facilitate  the  purpose  in  view.  Moreover,  being 
developed,  not  only  by  mineral  acids,  but  also  by  the  lower 
members  of  the  fatty  acid  series,  it  is  possible  that  the  rose- 
red  colour  would  appear  concurrently  with  the  formation  of 
butyric  acid  as  the  butter  or  margarin  aged,  notwithstanding 
that  von  Buchka  has  not  found  this  to  occur  in  old  butters 
coloured  with  this  substance. — C.  S. 
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Margarin,  Addition  of  Dimethylamidoazobenzeni  to. 
A.  Parthei].  Chem.  Zeit.  1897,  21,  [87],  2 5a— 266. 
1\  place  of  phenAlphthnlein  (Sorblet),  the  author 
advocates  the  ose  of  dlmetbylamidoa*o-benxene  for  the 
prodaction  "t  tin-  "latent  colour,*1  in  the  proportion  of 
l  gnu.  to  ion  kilos.  The  required  quantity  is  dissolved  in 
oil  an. I  ndded  to  iiu-  margarin  at  the  same  time  a-  the 
colouring  matter,  an. I  before  the  butter  flavour  is  imparted. 
Margarin  thus  prepared  show-  a  rose  colour  on  the  addition 
of  hydrochloric,  sulphuric,  or  other  mineral  acids,  or  with 
potassium  hydrogen  sulphate  when  a  few  drops  of  alcohol 
have  been  added.  On  the  other  bund  it  gives  no  reaction 
with  organic  acids,  even  with  acetic  or  oxalic  acids.  Thus 
the  spontaneous  appearance  of  a  red  colour  points  to  the 
presence  of  a  mineral  acid. 

According  to  1'rof.  Munk,  the  substance  i-  completely 
harmless,  ami  it  has  n  farther  advantage  over  phenol- 
phthalein  in  thai  it  is  only  soluble  in  trace-  in  water, 
whether  made  alkaline  or  acid  ;  and  tints  cannot  be  washed 
out  from  the  margarin,  whilst  on  the  other  hand  it  i<  verj 
much  more  soluble  than  phenolphthalein  in  oils  or  n 
fats.- 1  .  A.  M. 

< '"//'.  /In  ins.  Determination  of  the  Weight  of  the  Layer  of 
Caramel  on.  which  havi  been  Roasted  with  Sugar  and 
upon  the  Examination  of  Coffee  in  General.  W.  Pre- 
senilis and  L.  Griinhut.    Zeits.  anal.  Chem.  36,  225. 

See  under  XXIII.,  page  473. 

Sugar  in  Chocolate  anil  Foods,  Determination  of.  H.  Pellet, 
Hull,  ile  1' Assoc,  ile-  Chim.de  Sucr.  et  tie  Dist  1897, 
14,  780. 

Sec  under  XX III.,  page  474. 

PATENTS. 

Butter  and  Cheese,  Impte.  relating  to  the  Manufacture  of. 

Kit  lolf    Haekhaus,    Hes-c.    ami    1'hilipp    Schach,   Hesse. 
Pat.  ISBS,  Jan.  17,  1896. 

"  \  process  for  producing  hotter  or  cheese,  the  characteristic 

featai  Bg  in  the  preservation  of  the  butteriue,"  pre- 

ferably  by  the  addition  of  In  per  cent,  of  salt,  after  freeing 
it  from  batter  milk  as  far  as  possible.  When  required  for 
ti-e  the  butter  is  melted  down  and  made  into  an  emulsion 
with  milk  poor  in  cream.  From  this  emulsion  butter  may 
be  churned  or  cheese  separated  in  the  usual  way. — W.  1'   S. 

Groins,  An  Improved  Method  of  Treating  Brewers'  ami 
Distillers'.  K.  B.  Pike, Streatham  Hill, Surrey.  Eng.  Pat. 
6147,  March  19,  1S96. 

See  under  XVII.,  page  456. 

MM,  Cream,  and  other  Liquids,  Impts.  in  or  relating  to 
the  Pr. serration  of.  II.  Biggins,  Cambridge.  Eng. 
Pat  7041,  March  31,  1896. 

The  liquid  to  be  sterilised  is  placed  in  an  air-tight  vessel, 
on  the  top  of  which  is  an  opening  for  the  introduction  of  the 
liquid ;  this  opening  is  closed  by  a  suitable  stopper.  A 
i.l  orifice  is  made  in  the  top,  to  which  is  attached  a 
tap  or  vent  plug,  protected  by  a  filter  of  cotton  wool  and 
connected  with  a  rod,  which  passes  through  a  stutling-box 
for  opening  anil  closing  the  tap.  This  tap  is  open  during 
the  sterilising  process  and  is  closed  as  soon  as  the  process  is 
completed.  The  receptacle  is  also  provided  with  a  draw-off 
cock,  surrounded  by  a  vessel  containing  an  antiseptic  fluid. 

— W.  P.  s. 

•   and   ofner  Perishable    Goods,  Impts.  in  or  relating 
.     to   th<   Preservation   of.     H.  Higgius,   Cambridge.     Eng. 
Tat.  7042,  March  31,  1897. 

The  improvement  claimed  consists  of  a  sterilising  chamber 
fitted  with  shelves  for  holding  the  vessels  containing  the 
article  to  be  sterilised.  There  are  doors  at  each  end,  and  a 
v.t.t,  surrounded  by  cotton  wool  in  a  suitable  manner. 

The  containing  vessels  are  closed  up,  excepting  a  small 
hole,  and  are  run  into  the  sterilising  chamber  on  trolleys. 


They  are  dually  sealed  up  with  a  mixture  of  paraffin 

and  one  i.r  more  of  the  following  :  French  chalk,  zinc 
oxide,  kaolin,  plaster  of  Paris,  or  chalk.— W.  P.  S. 

Coffee  Substitutes  from  Grain,  Impts.  in  tin  Process  for 
Producing,       Kathreiner's     Malzkaffce     Pabrikeo     mil 

In-,  hi.uikler    Unfiling,    Bavaria    (through     11.    Saddan, 
London  i.      Eng.  Pat  786U,  April  14,  1896. 

\\  electrical  current  adapted  to  the  kind  and  quantity  of 

the   grain    used,    is    caused    to   act    on  the   substances    1      D 
between    the  -hell   and  the  -tarch   bodj  of  the  grain  during 
tin-   preliminary    soaking  before    roasting.      By    this   mean-, 
the  unpleasant  taste  caused  by  the  decomposition  of   the 
nitrogenous  matters  dining  roasting  is  much  lessened. 

The   soaking   vessel    is   provided    with  a  suitable   mixing 
Contrivance,  aiid  the  wall  of  the  vessel   itself  or  portion 
it,  serve  as  a  pole. — W.  !'.  S. 

Bread,  Biscuits,  and  the  I/he,  ami  a  Compound  therefor; 
fmpts.  in  the  Manufacturt  of.  W.  W.  Macadam, 
Brockley.     ling.  Pat.  10,131,  Maj  12,  1896. 

Tins  invention  relates  to  a  "  diasta-ieaily  prepared"  ex- 
tract of  barley,  wheat,  maize,  rice,  oat,  or  rye,  malt  mixed 
with  gluten    (containing   not    more    than    10    per    cent,  of 

starch),  the  said  ingredients  being  thoroughly  incorporated 
at  a  temperature  of  from  50"  to  168°  F.  The  above  com- 
pound is  used  for  mixing  with  Hour  for  bread  or  biscuit 
making.  From  4  oz.  to  32  oz.  diluted  with  water,  may  be 
added  to  each  280  lb.  of  flour.  It  i-  claimed  that  the 
yield  of  bread,  &c.  from  a  given  quantity  of  flour  is  thus 
increased.  —  W.  P.  S. 

Butter.  Margarine,  and  the  like,  and  in  the  Method  of 
Employing  such  Apparatus  ;   Impts.  in  and  relating  to 

Apparatus  for   Testing.     II.  Wells.  Scarborough.     Eng. 
Pat.  in,627',  May  18,  1896. 

See  under  XXIII.,  page  467. 

Tea,  Impts.  in  the  Manufacture  of,  Products  from. 
J.  Davidson,  Belfast.     Eng.  Pat.  11,060,  May  81,  1896. 

The  concentrated  infusion  of  tea  is,  after  the  addition  of 
preservatives,  further  evaporated  until  the  residue  becomes 
pasty  or  even  solid,  and  may  then  be  kept  in  bottles  or 
jars.'— W.  P.  S. 

Artificial  Food  for  Swine,  Cattle,  and  the  like,  An 
Improved  Manufacture  of.  S.  P.  Sdrensen,  Vejle.  at  d 
A.  I*.  Ilevman,  Copenhagen.  Eng.  Pat.  27,114,  Nov.  28, 
1890. 

The  artificial  food  consists  of  a  mixture  of  specially  treated 
blood,  mixed  with  molasses  and  corn.  The  blood  is  diluted 
with  water,  filtered,  and  heated  to  about  75°  C,  a  dilute 
solution  of  alkali  being  added  to  keep  the  mixture  fluid. 
Very  dilute  acetic  acid  is  now  poured  in  and  the  temperature 
increased  to  100°  C.  Coagulation  takes  place  when  the 
comparatively  solid  mass  may  be  removed  from  the  liquid 
portion,  pressed  and  dried.  After  grinding  it  is  ready  to  be 
mixed  with  other  constituents  of  the  food.  — W.  P.  S. 

(.B.)-SANIT.VITON;  WATER  PURIFICATION. 

Water,  The  Bacterial  Purification  of.     Perev  Franklaud. 
Proc.  Inst.  Civil  Eng..  Nov.  1  st!»6,  3 — 31. 

Is  Apiil  1886,  the  author  laid  before  the  Institution  the 
results  of  investigations  on  the  bacterial  purification  of 
water  which  he  had  been  carrying  out  by  means  of  the 
then  new  bacteriological  methods.  In  the  present  paper 
he  gives  a  resume  of  the  progress  of  oir  knowledge  during 
the  past  decade. 

1 .  Purification  by  Natural  Processes. —  Numerous  investi- 
gations have  shown  that  the  number  of  bacteria  in  a  running 
stream  becomes  diminished  during  its  natural  flow-.  In 
seeking  for  an  explanation  of  this,  the  remarkably  destruc- 
tive effect  of  sunlight  on  bacteria  has  been  supposed  to  be 
a  potent  factor;  but  experiments  by  Procaccini  have  shown 
that  the  action  of  sunlight  on  microbes  suspended  in  water 
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is  confined  to  the  upper  layers,  and  that  even  Italian  sun- 
shine acting  continuously  for  three  hours  in  the  height  of 
summer  failed  to  destroy  a  very  large  proportion  of  the 
microbes  in  water  at  a  depth  of  only  50  centimetres. 

Bnchner,  in  experiments  made  on  the  Starnberger  lake, 
near  Munich,  was  unable  to  detect  any  bacterial  effect  at 
a  depth  of  .")  feet,  after  4\  hours  continuous  sunshine. 
Heme,  insolation  cannot  be  "regarded  as  a  material  factor 
in  the  bacterial  purification  of  water,  especially  in  such  an 
uncertain  climate  as  that  of  England.  Incidentally  it  is 
pointed  out  that  the  practice  of  storiug  filtered  water  in 
underground  reservoirs  is  sound,  as  the  influence  of  light, 
whilst  having  but  a  limited  bacterial  effect,  would  encourage 
the  growth  of  preen  plants  and  lead  to  contamination  of  the 
water  by  decaying  vegetable  matter. 

The  purifviug  effect  of  sedimentation,  first  established  by 
the  author's  experiments,  has  now  been  shown  to  be  of 
sfreat  importance  in  connection  with  waterworks  engineering. 
Thus,  Thames  water  which,  close  to  the  West  Middlesex 
Co.'s  intake  at  Hampton,  was  found  to  contain  1,437 
bacteria  per  c.c,  after  passing  through  one  storage  reser- 
voir contained  only  318,  and  after  passing  through  a  second 
reservoir  only  177  bacteria  per  c.e.  Researches  carried  out 
on  some  Continental  rivers  have  shown  that  where  the  rate 
of  flow  is  such  as  to  permit  sedimentation,  as  in  flowing 
through  lakes,  the  number  of  bacteria  in  the  water  falls, 
but  when  the  flow  is  rapid,  no  falling  off  occurs,  and 
disturbance  of  the  mud  at  the  bottom  will  often  increase 
the  number  of  bacteria. 

Pettenkofer  contends  that  the  bacteria  of  river  water  are 
not  removed  by  sedimentation,  but  rather  by  oxidation  and 
the  action  of  algm.  The  available  evidence  favours  the 
view  that  algfc  do  promote  a  purifying  effect,  and  that  the 
-imultaneous  existence  of  alga-  and  large  numbers  of 
bacteria  are  incompatible ;  but  there  is  room  for  much 
more  research  in  this  connection. 

Dilution  with  the  purer  water  of  springs  and  tributary 
streams  is  one  cause  of  the  diminution  of  bacteria  in  river 
water.  The  influence  of  summer  temperatures  in  increasing 
the  bacterial  life  of  streams  seems  to  be  more  than  counter- 
balanced by  other  seasonal  effects.  Thus,  the  author  has 
shown  that  the  rivers  Thames  and  Lea  are  purer  in  summer 
than  in  winter  ;  doubtless  due  chiefly  to  the  fact  that  during 
summer  these  rivers  are  largely  fed  by  spring  water,  whilst 
in  winter  they  are  largely  composed  of  water  which  has 
washed  the  surface  of  cultivated  land. 

Great  diversity  of  opinion  exists  as  to  the  influence  of 
the  movement  of  running  water ;  the  experiments  hitherto 
published  show  that  the  growth  of  the  ordinary  water  bacteria 
is  favoured  by  agitation,  but  typhoid  bacilli  in  sterilised 
water  were  destroyed.  Probably  further  investigation 
would  show  that  agitation  is  favourable  to  some  and  uot 
to  other  kinds  of  bacteria. 

Our  present  knowledge  leads  to  the  conclusion  that 
filtration  throujh  porous  strata  is  the  most  efficient  of 
all  natural  processes  of  .vater  purification,  in  illustration 
of  which  the  author  points  to  the  fact  that  in  the  natural 
chalk  water  of  the  Kent  Company  he  has  frequently  found 
less  than  10  microbes  in  1  c.c,  whilst  surface  waters,  such 
as  the  Thames  at  Hampton,  contain  from  1,000  to  120,000 
organisms  in  the  same  volume. 

2.  Purification  by  Artificial  Processes. — la  connection 
with  waterworks  practice,  the  experiments  of  Karlinski  and 
others  are  instructive,  showing  that  the  number  of  bacteria 
is  much  larger  near  the  surface  of  a  water  basin,  and 
diminishes  as  the  depth  increases  ;  hence  water  companies 
-hould  draw  their  supply  from  a  considerable  depth,  but 
not  low  enough  to  disturb  the  mud  at  the  bottom  which 
often  swarms  with  bacteria.  The  great  importance  of 
ample  storage  accommodation  has  been  already  referred  to, 
and  in  the  periodical  cleaning  of  storage  tanks,  the  muddy 
water  should  on  no  account  be  allowed  to  pass  on  to  the 
filter^  ;  experiments  made  at  the  Altona  waterworks  showed 
that  the  settled  mud  may  contain  upwards  of  17,000,000 
bacteria  per  c.c.     • 

As  regards  sand  filtration,  the  author's  early  experiments 
showing  that  the  number  of  bacteria  in  the  filtrate  depends 
upon  the  rate  of  filtration,  have  been  verified  by  numerous 
investigators,  and  there  has  since  been  a  gradual  tendency 


to  reduce  the  rate.  Thus  at  the  London  waterworks,  the 
average  rate  per  square  foot  per  hour  fell  from  173  galls, 
in  1868  to  1*28  galls,  in  1885.  The  new  filters  erected  at 
Hamburg  in  1892-93  were  designed  to  deliver  only  1  •  27 
galls.,  but  the  more  recent  filters  built  at  Tegel  for  the 
Berlin  supply  yield  2 '05  galls.  At  Zurich,  however,  where 
the  unfiltered  lake  water  is  of  high  quality,  a  filtration  rate 
of  5 "58  galls,  per  hour  yields  excellent  results.  Uni- 
formity in  the  rate  of  filtration  is  of  great  importance,  and 
great  care  must  be  taken  not  to  disturb  the  layer  of  slime 
which  forms  upon  the  surface  of  the  sand.  The  importance 
of  this  surface  slime,  first  proved  experimentally  by 
Frankel  and  Piefke,  is  now  generally  recognised,  but  it  is 
necessary  to  have  a  sufficient  depth  of  fine  sand  beneath  it 
to  obtain  a  filtrate  of  satisfactory  bacterial  purity.  Thus 
Reinsch  has  shown  that  water  which  had  passed  through 
the  slime  layer  still  contained  29  per  cent,  of  the  bacteria 
present  in  the  unfiltered  water,  but  40  cm.  of  fiue  sand 
beneath  the  slime  layer  reduced  the  remaining  29  per  cent, 
to  less  than  1  per  cent.  As  the  power  of  arresting  bacteria 
does  not  diminish  with  the  age  of  a  filter  bed,  scraping 
should  only  he  practised  when  rendered  necessary  by  a 
diminished  yield,  and  the  depth  of  fine  sand  must  never  be 
too  far  reduced.  The  German  Imperial  Board  of  Health 
has  fixed  12  ins.  as  the  minimum  thickness  of  fine  sand. 
The  process  of  "  airing  "  to  increase  the  yield  of  a  filter  is 
strongly  condemned. 

The  size  of  the  sand  grains  has  a  great  deal  to  do  with 
the  efficiency  of  filtration,  and  the  Lawrence  experiments 
have  shown  that  with  very  fine  sand  having  an  ''efficient 
size  "  of  0-09  mm.  to  0-14  mm.  and  a  depth  of  4  to  5  ft. 
it  is  almost  impossible  to  force  through  more  than  a  very 
small  percentage  of  the  bacteria,  even  when  no  slime  layer 
exists.  The  finest  sand  which  will  give  the  required  yield 
should  therefore  be  used.  The  relative  merits  of  inter- 
mittent versos  continuous  filtration  have  formed  the  subject 
of  extensive  experiment  at  the  Lawrence  Station,  but 
sufficient  data  has  not  been  accumulated  for  a  final  con- 
clusion to  be  drawn.  The  fact  that  frost  in  winter  may 
render  intermittent  filtration  inoperative,  condemns  it  from 
a  practical  point  of  *iew.  The  Lawrence  experiments  have, 
however,  taught  the  important  fact  that  the  more  vigorous 
nitrification  which  goes  on  under"  intermittent  "  conditions 
was  no  bar  to  the  passage  through  the  filter,  in  a  living 
slate,  of  all  the  bacteria  experimented  upon.  Attention  is 
finally  drawn  to  the  deleterious  influence  of  frost.  The 
exceptionally  large  number  of  bacteria  found  in  some  of 
the  London  waters  on  two  occasions  during  the  winters  of 
1886  and  1887  coincided  with  a  very  low  temperature  of 
the  river  water,  and  it  is  of  great  importance  that  the 
deleterious  influence  of  frost,  at  a  time  of  year  when  the 
more  efficient  filtration  is  needed,  should  be  reckoned  with 
and  guarded  against. 

Mechanical  analyses  by  Mr.  Allen  Hazen  of  the  sand 
actually  etnployedat  many  of  the  chief  European  waterworks, 
and  the  Regulations  issued  by  the  German  Government  in 
regard  to  the  filtration  of  surface  waters  used  for  public 
water  supplies,  are  given  in  two  appendices. — L.  A. 


Drinking  Water,  Analysis  of.     G.  Romijn.     Nederl. 
Tijdschr.  v.  Pharm.  Chem.  en  Tech.  1897,  87. 

See  under  XXIII.,  page  467. 

Lead  Poisoning,  A  Cause  of:  Artificial  Flower  Making. 
J.  B.  Charcot  and  P.  Yvon.  J.  Pharm.  Chim.  1897,  5, 
375—379. 

The  authors  investigated  the  cause  of.  the  lead  poisoning 
iu  the  case  of  an  artificial  flower  maker,  whose  work  con- 
sisted in  wrapping  strips  of  paper  (the  end  moistened  on 
the  tongue)  round  the  stems  of  the  flowers.  An  examina- 
tion was  made  of  all  the  papers  used  in  flower  making. 
Some  do  not  contain  lead,  but  a  series  ranging  in  colour 
from  greenish-yellow  to  greenish-blue,  contain  the  metal 
in  the  form  of  chromate.  This  may  be  extracted  by  caustic 
potash,  and  precipitated  from  the  solution  by  acetic  acid. 
In  quantitative  determinations  the  paper  was  burnt,  anil  the 
lead  converted  into  sulphate.  The  greater  number  of  the 
papers  examined,  contained  from  0-147 — 0-888  grin,  of  lead 
as    chromate   iu    each    sheet   (76  x  50    cm.).     The  authors 
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tiinl  thai    saliva    (which    i-  alkaline)  is   able   to   dissolve 
ible   quantities,  ol   lead  chromate,  and  to  this  pro- 
perti  thej  attribute  the  absorption  of  the  metallic  |> 

—A.  C.  W. 


PATENTS. 

Sewage    Filters,  Automatically  Alternating   th<    Delivery 

nt    Liquid  to    Two   Chambers  or    Receptacles;  Impts. 

i«     Apparatus    tor,    particularly     applicable   to.      1). 

moron  :mil  F.  J.  Commin,  Exeter.     Bog.  Pat.  moo:!, 

Feb.  l".  i 

Tiik  effluent  from  the  tiller  which  is  in  use  rises  into  a 
well,  and  when  the  well  is  full  the  liquid  overflows  into  a 
bucket  fixed  at  .me  end  of  a  rocking  lever.  This  backet, 
in  filling,  overweights  the  end  of  the  lever,  which  descends, 
and  in  doing  so,  diverts  the  sewage  on  to  another  filter,  at 
tin  same  time  opening  a  valve  at  the  bottom  of  the  well, 
and  causing  the  effluent  from  the  full  filter  to  be  rapidly 
discharged. —  I..  A. 

Sewage  or  Impure   Waters,  Impts.  in  the  Manufacture  of 
rials  or  Compounds  for  Use  in   tin-  Treatment  of. 
II.  H.  sharp,  Ileaton  Moor,  near  Stockport,  I  ancaster. 
Bug    Tat.  6183,  March  19,  I  - 

I  mm  :i.v-i;i:,u  so  mill  or  tap  cinder  is  treated  with  sul- 
phuric acid  diluted  with  twice  its  weight  of  water,  and  the 
solution  of  ferrous  sulphate  is  then  further  diluted  with 
water  and  decanted  from  the  insoluble  residue  Part  of  the 
clear  solution  having  been  mixed  with  finely  ground  ore 
containing  aluminium  and  iron,  plus  more  sulphuric  acid,  is 
heated  until  the  ore  is  dissolved,  and,  while  boiling,  the 
rest  of  the  Ferrous  sulphate  solution,  to  which  sodium 
nitrate  has  been  added,  is  run  in.  The  "  nitric  acid  gas" 
liberated  during  oxidation  is  condensed  in  water,  and  the 
Solution  of  iron  and  aluminium  sulphates  is  boiled  down 
aud  allowed  to  solidify  into  blocks — L.  A. 


s       i  je  aud  Impure  Liquids,  Improved  Apparatus  for  Fil- 
tering.    W.  Birch,  Manchester.     Eng.  Pat.  9374,  Ma\   I, 

1896. 

Imi-kovim]  nts  are  referred  to  in  the  apparatus  described  in 
Rug.  Pat. 4372  ofl890  (this  Journal,  1891, 61  ).  The  endless 
filtering  band  is  made  of  cotton  cloth  having  a  raised  pile 
surface  and  occasional  cross  wires  or  plates  to  keep  it  of 
proper  width  and  flat  ;  two  fixed  guide  plates  keep  the 
band  in  position.  The  cleansing  roller  presses  the  band 
upon  the  circumference  of  a  drum  covered  with  thick  felt, 
and  jets  of  water  playing  up  m  both  surfaces  of  the  band 
assist  in  loosening  and  removing  the  deposit. — L.  A. 

age  ami  other   Liquids,  Impts.  in  the  Purification  of. 
i:    W.  T.  Jones  and  J.  Garfield,  Wolverhampton.     En!;. 


Pat.  11-343,  Mav  . 


I  hk  filtering  medium  is  composed  wholly  or  in  part  of 
broken  coal  or  bituminous  shale.  Preferably,  the  filter  is 
composed  entirely  of  coal,  arranged  as  fellows,  from  the 
bottom  upwards  : — 6  ins.  of  about  4,-in.  cube,  12  ins.  of 
■boot  ;-;n.  cube.  30  ins.  of  about  T'?  in.  cube,  24  ins.  of 
slack  and  fine  coal. — I..  A. 


Sludye  or  Deposit  from  Foul   Waters  ami  the  lite,  Impts. 

in   ami  Apparatus  or   Means  for  Treating  the.     II.  W. 

Kearus.  Manchester.  Kng.  Pat.  15,308,  July  9,  1896. 
A  KEcTw.n  u;  brick  tank  is  divided  into  a  serpent'ne 
channel  by  parallel  walls,  which  extend  alternatelv  from 
one  outside  wall  nearly  to  the  opposite  one.  The  t;,nk  is 
completely  roofed  in  by  brick  arches  springing  from  the 
dividing  walls.  On  the  bottom,  rows  of  drain  pipes  are 
laid,  covered  by  furnace  ashes.  One  end  of  the  channel 
communicates  with  a  furnace  and  the  other  end  with  a 
chimney.  The  sludge  is  run  on  to  the  ashes,  and  the  water 
is  allowed  to  drain  away.  The  furnace  is  then  lighted,  and 
the  dodge  is  dried  and  burnt  by  the  hot  air  and  eases 
passing  over  it. — L.  A. 


I'acn  Sen  age,  Refuse,  and  the  liht  .*  A  .Wie  or  Imprt 
Method  for   tin-    Treatment   of,  for   the   Destruction    oj 

AiomalcuLr    and   the    Production  of   a    Fertilising    Cum. 

pound,    s.   de    Petroff,  Brussels,    Belgium.     Kng.    Pat. 

23,676,  Oct   24, 
Tiik  essential    p  irt    of    the   process    i,    the    di-tillation    of 
sewage  with    lime    -lags  from  dephosphorising   | 
condensing   the  ammonia   in    a   solution    ol  ium 

phosphate. — L.  A. 

(C.)— DISINFECTANTS. 
PATENTS. 

Organic  Substances,  linpls.  in  or  relating  to  Preset-ration 
of  [by  Hydroxyquinoline  and  its  Salts].  A.  .1.  Poult, 
London.  I'rom  F.  Eritzsche  and  Co.,  Hamburg,  German!  . 
Eng.  Pal    7480,  April  8.  1896. 

Htdboxtquikolinb  and  its  acid  and  neutral  salts,  as  well 
a-  such  soluble  double  salts  as  hydroxyquinoline  potassium 
sulphate  (quinosol),  have  an  extraordinary  preservative 
r.  The  body  of  a  freshly  killed  rabbit,  if  sprinkled 
with,  or  preferably  rubbed  with,  fossil  meal  containing 
4  per  cent,  of  quinosol,  will  remain  sweet  if  only  1  grm.  of 
the  powder  be  used.  Meat  dipped  in  dilute  quinosol  solution 
becomes  dry  without  becoming  foul  ;  eggs  mav  be  preserved 
in  the  solution,  ami  liquids  such  as  sugar  solution,  becr,&c, 
are  preserved  by  the  addition  of  1  part  iu  10,000  to  1  in 
100,000  of  quinosol.  Fruits  may  be  preserved  by  embedding 
tbem  in  fossil  meal  containing  quinosol.  The  patentee  claims 
the  above-described  methods  of  preserving  fuod,  Sec,  by 
means  of  hydroxyquinoline  and  its  salts.  (See  this 
Journal,  1896,  609 "and  917.) — L.  A. 

Disinfecting,    Cleansing,    and    Deodorising    Mixture,    A 

Combined.     W.    Hanlon,    Innishaonon,    Cork,    Ireland. 
Eng.  Pat.  8712,  April  25,  1896. 

A  mixtibk  of  potassium  permanganate  and  sodium 
carbonate. —  I..    \. 

Formaldehyde,  Manufacture  of  Chemical  Compounds  of 
Starch  and  Dextrin  with.  A.  Classen,  Aix-la-Chapelle, 
Germany.     Eng.  Pat.  1 1  44,  Jan.  15,  1897. 

Si  LRCH,  dextrin,  gum  arabic,  or  any  other  similar  substance 
is  mixed  with  formaldehyde  (40  per  cent,  soiutioo)  and 
heated  under  pressure,  in  order  that  the  formaldehyde  mav 
react  on  the  starch  or  other  substance.  About  24  hours  at 
12  1  C.  is  necessary,  and  this  must  be  repeated  with  fresh 
formaldehyde.  The  excess  of  formaldehyde  is  removed 
from  the  finished  compound  by  water,  and  the  product 
dried  at  100    C. 

This  product  may  be  used  for  treating  wounds,  gkc.  when 
the  use  of  formaldehyde  itself  is  not  possible. —  A.  L.  S. 


XIX.— PAPER.  PASTEBOARD,  Etc. 

Paper,  The  Action  of  Sunlight  upon  Sizt  contained  in. 
YV.  Herzberg.  Mitt.  k.  t.  Versuchsanst.  zu  Berlin,  14 
[506],  309—316.  ' 

A  SERIES  of  observations  as  to  the  action  of  sunlight  upon 
resin-sized  paper  were  made  at  the  German  Papier- Yersuchs- 
anstaltin  188  J  (this  Journal,  1890,98—99).  Five  different 
samples  of  resin-sized  papers,  which  were  proved  to  be 
fully  sized  by  Leonhardt's  method,  and  upon  which 
characters  written  in  ordinary  ink  were  clear  and  sharp, 
were  exposed  between  two  windows,  upon  which  the  sun 
shone  only  iu  the  mornings,  on  June  13,  1888,  and  were 
taken  out  and  again  examined  and  tested  on  October  26, 
1888,  after  four  months'  exposure,  with  the  following 
results : — 

No.  1.  A  white  document  paper,  made  from  linen  and 
cotton,  without  mineral  loading.  The  ink  characters  sli»htlv 
blurred,  and  the  paper  was  not  fully  sized. 

No.  2.  A  white  foolscap,  made  from  linen,  cotton,  and 
wood  cellulose,  without  mineral  loading.  The  ink  characters 
blurred,  the  thicker  strokes  sinking  into  the  paper,  which 
was  only  about  half  sized. 
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No.  3.  A  yellowish  common  writing  paper,  made  from 
chemical  and  mechanical  wool  pulp,  and  containing  13*5 
per  cent,  of  ash.  Tne  ink  ebataeters  remaiued  clear,  the 
paper  being  fully  sized. 

No.  4.  A  "white  foolscap,  made  from  straw,  wood  cellulose, 
to,  and  linen,  containing  13' 8  per  cent,  of  ash.  All  the 
ink  characters  blotted  and  the  thicker  ones  sunk  into  the 
paper.     The  paper  was  only  about  half  sized. 


No.  j.  A  document  paper  made  from  unbleached  linen, 
without  mineral  loading.  The  results  were  similar  to 
those  in  No.  2. 

>To.  5  was  unaltered  in  appearance  ;  Nos.  1,  2,  and  4  were 
turned  slightly  brown,  and  Xo.  3  was  distinctly  brown. 

These  observations  led  to  experiments  in  which  resin-  and 
animal-sized  papers  were  exposed  to  light  to  note  its  effect 
upon  the  size,  and  the  following  results  were  obtained: — 


,,  ,  '      Compositive  of 

No    Name  of    ,,llip  aiu,  VlnCimt 

Size.  Of  Ash. 


Observations  made  on  the 


IstDec.  1889.    1st  Jan.  1890.   lstPeb.1890.   1st  Mar.  1890.    1st  April  1890. 


II. 


III. 


TV. 


XI. 


Resin         Wood  cellulose 
and  straw 
cellnl 
Ash  18*8  per  cent. 

<  iottnn  and  linen. 

with  addition  of 

straw  and  wood. 

Ash,  lG'S  percent. 

Resin    j      Gotten,  with  a 

and  little  linen. 

animal.     Ash,  1*3  per  cent. 

»       !   Cotton  and  linen, 
with  some  straw 

and  wood. 

Ish,  18"5  percent. 

Animal      Linen,  with  a  little 

cotton. 

Ish,  3  5  per  rent. 


Cottcn  and  linen. 
Ash,  1'5  percent. 


Characters  clear  and 

sharp,  hardly  to  be  seen  at 

back. 


No  observa- 
tion on  this 
date. 


Characters 
clear,  but 
thick  ones 
visible  on 
back. 


i  Characters 
clear,  but 

show 
through  a 
little  more. 
Characters 
blot,  show 
through,  and 
thick  strokes 
sink 


Appearance 

i    of  Paper 

on  Dee.  1st, 
IstDee.lSitl.  1691. 


Characters        Characters 

clear,  but        blot  slightly. 

thick  strokes        and  show 

show  th'ough 

throueh.  strongly. 

Characters,  especially  thick 

ones.  blot,  and  mostly 

sink  in. 


Characters  are  clear  and  sharp,  and  not  visible  at  the  back. 


Characters  clear  and  sharp,  slightly  visible  at  bacfi 


Characters  clear  and  sharp,  not  visible  at  the  back.  Characters 

blot  slightly, 

and  some  show 

through. 

Characters 

clear  and 

sharp,  but  a 

few  thick 

ones  show 

inclination  to 

blot. 

Characters  clear  and  sharp,  and  visible  at  the  back. 


i 


Characters  blot 

anrl  sink  in. 


All  characters 

totally  blot,  anil 
all  show  through. 


All  characters 

blot,  but  are  not 

visible  on  the 

back. 
All  characters 
blot,  the  thick 
ones  sink  and 
show  through. 
All  characters 
blot  and  show 
through, the 
thicker  strokes 
sinking  right 
through. 

All  characters 
blot  ami  show 
through. the 
medium  and 
thick  sttokes 
sink  through. 


Slightly 
brawn. 


Very 
brown. 


Brown . 


Slightly 
yellow. 


No.  II.  in  the  table  was  specially  sized  for  exposure,  by 
soaking  an  entirely  unsized  plate-paper  in  an  ethereal  solu- 
tion of  resin  ;  thus  it  contained  only  resin  size.  This 
-ample  lost  its  size  very  rapidly.  It  will  be  observed  from 
the  table  that  the  animal-sized  papers  also  deteriorated,  and 
this  being  contrary  to  the  observations  of  other  experi- 
menters it  was  determined  to  expose  some  papers  to  the 
influence  of  the  atmosphere,  but  to  cover  parts  of  the 
samples  from  the  action  of  light.  At  the  end  of  the 
experiment  the  covered  parts  of  the  resin-sized  papers  were 
proved  to  have  kept  their  size,  but  the  covered  parts  of  the 
animal-sized  papers  had  deteriorated.  This  proves  that  in 
the  case  of  resin-sized  papers,  it  is  the  light  which  causes 
the  deterioration, but  with  animal-sized  papers  it  is  evidently 
some  other  destructive  agent. 

Samples  of  both  resin-  and  animal-sized  papers  were 
exposed  to  a  temperature  of  98°  C.  for  some  time,  but  did 
not  lose  their  size  even  when  the  papers  bad  been  heated 
so  long  that  they  crumbled  to  pieces  on  handling;  so  that 
heat  has  no  effect  on  the  size. 

During  last  year  other  experiments  were  made  by  different 
experimenters  (Papier  Zeit.  1895,  Xo.  94 — 99),  with  the 
following  results  :  — 

Wuli  sky  and  Haase  ascertained  from  their  observations:  — 
1st.  That  the  composition  of  the  pulp  does  not  play  any 
part  in  the  deterioration  of  the  size  by  sunlight. 

2nd.  That  animal-sized  papers  are  not  much  affected  by 
the  light. 

3rd.  That  resin-sized,  highly  glazed  papers  show  a  con- 
siderable  deterioration,  the  ink  characters  blotting  and  going 
through  after  three  to  four  weeks'  exposure. 

4th.  That  u  in-sized  papers  resist  the  action  of 

light  slightly  more  than  glazed,  but  the  resistance  only  affects 
the  result  by  a  few  daj  -. 

5th.  That  only  the  side  exposed  to  the  sim  loses  the  size. 

irang  obtained  the  same  results  as  the  Versuchsanstalt 

obtained  in   1888.      Paper  which  did   not  contain   ground 

wood-pulp  deteriorated,  but  paper  containing  ground  wood 

did  not  deteriorate  on  exposure  to  sunlight. 


On  comparing  these  results  some  contradictions  may  lie 
noticed  :  — 

1 .  Wolesky  and  Haase  and  the  later  experiments  of 
the  Versuchsanstalt  show  that  the  composition  of  the  pulp 
has  no  influence  on  the  deterioration  of  the  size,  while 
Liesegaug  and  the  former  experiments  of  the  Versuchs- 
anstalt show  that  ground  wood  does  affect  the  deterioration. 

2.  The  animal-sized  papers  were  not  altered  in  Wolesky 
and  Haase's  experiments,  but  in  the  experiments  conducted 
by  the  Versuchsanstalt  they  completely  lost  their  size. 

It  is  hardly  possible  to  state  the  exact  reason  why  con- 
tradiction No.  1  should  occur.  By  further  experiments  it 
was,  however,  shown  that  resin-  and  also  animal-sized  papers 
lost  their  size  on  exposure  to  sunlight,  whatever  their  com- 
position, if  exposed  for  a  sufficient  time. 

Different  reasons  have  been  advanced  to  explain  the  loss 
of  size.  Wolesky  and  Haase.  suppose  that  the  resin  enters 
into  combination  with  the  fibres  of  the  paper,  and  that  the 
sunlight  decomposes  the  compound  thus  formed.  They  say 
that  if  the  resin  mechanically  filled  the  spaces  between  the 
fibres,  the  light  would  have  no  effect ;  but  this  supposition 
ma\  be  wrong,  as  it  has  been  observed  that  when  resiu  is 
exposed  to  sunlight  it  cracks  and  numerous  flaws  appear, 
and  this  may  be  what  takes  place  in  the  paper. 

Liesegang  is  of  opinion  that  the  deterioration  is  caused 
by  chemical  action.  He  observed  that  a  paper  which  had 
been  exposed  to  sunlight  on  oue  side  only,  when  dipped  into 
an  alcoholic  solution  of  pyrogallol,  turned  an  intense  orange- 
brown  colour  on  the  exposed  side,  the  other  side  remaining 
almost  colourless.  Papers  containing  ground  wood  did  not 
show  any  difference  between  the  sides  on  being  treated  in 
the  same  manner,  and  therefore  Liesegang  came  to  the 
opinion  that  ground  wood  acts  in  the  same  manner  as  the 
sodium  sulphite  acts  with  the  pyrogallol  in  photography  i 
the  sodium  sulphite,  being  more  easily  oxidised  than  pyro- 
gallol. is  oxidised  first,  and  prevents  the  solution  going 
speedily  brown.  Liesegang  says  that  in  the  samemanner  the 
light  acts  first  upon  the  ground  wood  in  the  paper  before 
taking  effect  upon  the  size. 
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l>r  Hurklurdt's  opinion  is  n<  follows  :—  The  sizing  with 
r.  ~in  i.-.  :i  purely  physical  occurrence,  the  site  being  fixed 
between  the  fibres  in  a  finely-distributed  state,  and  l>y  the 
influence  ol  sunlight  the  r.  .in  is  decomposed,  ami  its 
sising  power  lessened.  On  animal-sized  papers  no  deterio- 
ration by  sunlight    an  '  •  ■  proT<  d, 

A  fact  thai  ma)  have  some  bearing  is,  that  when  resin 
iposed  to  light  it  becomes  insoluble.  <  >n  the  papers 
tfoa  [.  to  IV.  in  the  table,  before  exposure,  a  distinct  rim: 
of  resin  was  formed  by  dropping  a  little  ether  on  them, 
and  allowing  it  to  OTaporate;  but  no  Buoh  ring  could  be 
obtained  after  exposure. 

With  reference  to  the  deterioration  of  animal-sized 
papers  in  the  parts  covered  from  the  light,  it  is  probable 
that  the  deterioration  was  produced  as  follows:  In  conse- 
quence of  the  change  of  temperature  and  moisture  in 
the  air.  line  cracks  are  produced  in  the  thin  coat  of  animal 
through  which  cracks  the  ink  penetrates.  This 
supposition  is  corroborated  by  the  manner  in  which  the  ink 
characters  spread.  The  same  result  is  observed  when  an 
animal-sized  paper  is  rubbed  between  the  hands  and  after- 
wards written  upon. — S.  1'.  E. 

PATENT. 

Paper  Machines,  New  or  Improved  Apparatus  for 
Cleaning  and  Sorting  the  Water  derived  front.  O. 
Schmidt,  Andritz,  near  Graz,  Austria.     Eng   Pat.  6855, 

Mar 

An  arrangement  of  tanks  and  connecting  pipes  for 
mechanically  treating,  on  the  continuous  Bon  system,  the 
water  from  a  paper  machine,  to  intercept  and  return 

the  pulp  to  the  paper  machine,  eliminate  the  greasy  scum, 
and  tit  the  clear  water  for  use  in  the  rag  engines. — I..  A. 

XX -FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES  AND  EXTRACTS. 

Htjdrogt  n  Peroxide,  Preservation  of.     Sunder.     Bull.  Soc. 
Ind.  MuThousi  .  1891 

The  addition  of  a  small  quantity  (np  to  2  per  cent.')  of 
alcohol  or  ether  is  effective  in  retarding  the  decomposition 
of  hydrogen  peroxide  solutions.  A  solution  of  hydro 
peroxide  at  5"6  volumes,  reckoned  to  a  litre  of  100,  and 
containing  the  amount  of  alcohol  above  stated,  testeil  96'2 
per  cent,  after  standing  for  two  days,  and  Is'.'  per  cent,  of 
its  original  strength  after  84  days,  whilst,  without  this 
addition  the  numbers  obtained  were  7S  t;  and  13  respec- 
tively.— T.  A  !.. 

\  id  mi  the  Preceding,     (1.  Frees-.     Bull.  Soc.  Ind. 
Mulhouse,  1897,97. 

Tin:  author  reports  that  lie  has  examined  the  method 
pr. 'posed  by  M.  Sunder,  and  can  testify  to  its  efficiency. 
The  titrations  were  made  with  potassium  permanganate  in 
a  cold  solution,  acidified  with  sulphuric  acid,  under  which 
conditions   absorption  of  the  pennang  not   due  to 

oxidation  of  the  alcohol. — T.  A.  I.. 

Aikaloitls  isolated  from  <i  v  Jaborandi,  Tvbo  AVrr. 

A.  Petit  ami  af.  Polonovski.     J.  Pharm.  Chun,  ls'.>7.  5, 
- 

Br  submitting  1  kilo,  of  the  leaves  of  Pilocarpus  spicatus, 

a  species  of  jaborandi,  to  tin-  treatment  generally  employed 
for  that  plant,  the  authors  obtained  3  grnis.  of  a  mixture  of 
bases,  the  nitrates  of  which,  crystallised  from  alcohol, 
melted  at  about  140°  ('.  The  mixture  of  nitrates,  on 
shaking  with  caustic  soda  and  chloroform,  gives  up  one 
base  to  the  solvent,  whilst  the  other  remains  in  the  form  of 
a  salt.  The  former,  for  which  the  name  pseudo-jaborine  is 
adopted,  is  a  colourless  syrup  with  a  very  alkaline  reaction. 
soluble  in  water,  alcohol,  and  chloroform  ;  the  base  and  its 
salts  are  inactive.  The  nitrate  crystallises  from  alcohol  in 
_•  thin  plates,  melting  at  158'  C.  J  the  hydrochloride 
forms  small  prisms  with  the  melting  point  822  C.  The 
second  base,  psemk -pilocarpine,  is  similar  to  pilocarpine, 
but  has  no  action  on  polarised  light.     Its  nitrate  crvsta'.lises 


in  -mail  needles  which  inelt  at  142  Cits  hydrochloride 
in  small  prisms,  vcrv  soluble  in  water  and  alcohol,  and 
melting  at  198'— 109'  (.'.— A.  ( '.  W. 

Pilocarpine  and   Pilocarpidine.     A.  Petit  and  M.  I'olo- 
novski.     .lonm.  de  rharm    1897  (6),  5,  870,  480. 

I  in  authors  find  that  pilocarpine  and  pilocarpidine  may  be 
readily  separated  in  a  state  of  purity  from  the  other  alkaloids 
of  jabotaudi  by  reason  of  the  property  they  possess  of 
forming  a  definite  compound  with  solutions  of  fixed  alkalis, 
from  which  they  are  net  washed  out  by  chloroform,  while 
the  other  alkaloids  are  removed  ;  after  this  treatment,  on 
neutralising  the  alkaline  solutions  with  an  acid  and  liberating 
the  two  alkaloids  with  ammonia,  they  are  readily  removed 
by  means  of  chloroform. 

Although  the  isolation  of  these  two  bases  is  thus  rela- 
tivelv  easy,  their  separation  from  each  other  is  not  BO  simple. 
The  solubility  of  the  two  nitrates  is  so  nearly  identical, 
that  fractional  crystallisation  of  these  salts  is  useless. 
It  is  found,  however,  that  bj  crystallising  the  mixed  hydro- 
chlorides, an  excellent  separation  i-  obtained;  so  that  by 
three  successive  crystallisations  from  alcohol,  the  greater 
pint  of  the  pilocarpine  hydrochloride  is  obtained  in  a  state 
of  purity.  The  pilocarpidine  in  the  mother  liquor-  is 
recovered  in  two  crystallisations  from  alcohol.  Pilocarpidine 
may  also  be  readily  obtained  from  pilocarpine  by  treating 
that  base  with  sodium  ethylate. 

One  gnu.  of  metallic  -odium  is  dissolved  in  30  grins,  of 
absolute  alcohol,  3  grms.  of  pilocarpine  dissolved  in  the  same 
amount  of  alcohol  arc  added,  and  the  mixture  heated  on  the 
water-bath  for  several  hours.  When  reaction  is  completed 
the  alcohol  is  distilled  off  and  the  alkaline  residue  extracted 
with  chloroform,  which  removes  the  decomposition  products. 
it  is  re-dissolved  in  hydrochloric  acid,  the  base  liberated 
with  ammonia,  and  removed  by  means  of  chloroform  or 
ether. 

At  present,  pilocarpine  has  been  isolated  solely  in  the 
form  of  an  amorphous  syrup,  but  the  authors  hope  ultimately 
to  obtain  it  in  a  crystalline  condition.  It  is  readily  soluble 
in  water.  aKohol,  or  chloroform  (Hardy  and  Calmels  state 
that  it  is  but  slightly  soluble  in  the  last  solvent),  less  soluble 
in  benzene,  and  almost  insoluble  in  petroleum  ether.  It 
obstinatelj  retains  trices  of  the  solvent  by  which  it  has 
been  extracted,  and  requires  prolonged  exposure  over 
sulphuric  acid  to  render  it  perfectly  dry.  A  -  per  cent, 
solution  at  Is  i  .  has  the  optical  rotation  [a]„  =  +  106°, 
and  the  salts  are  also  strongly  dextro-rotatory.  The  nitrate 
crystallises  from  water  in  large  transparent  prisms,  from 
alcohol  in  small  prismatic  needles,  melting  at  between 
177  — 17s  C.  Its  optical  rotation  in  a  2  per  cent,  solution 
at  18*  C.  is  [o]„  =  +  88-2°.  The  amount  of  combined 
nitric  acid  determined  by  titration,  corresponds  to  the 
formula  (  II  V'l  UNO  .  The  solubility  in  water  at 
is  ('.  is  i  in  6-9."»;  in  95  per  cent,  alcohol  at  the  same 
temperature,  1  in  146. 

The  pilocarpine  hydrochloride  occurs  in  transparent 
prisms  melting  at  200°  C.  It  contains  no  wnter  of  crystal- 
lisation. Its  optical  rotation  in  2  per  cent,  solution  at 
18°  C.  is  [a]v  =  +91°.  The  amount  of  combined  hydro- 
chloric acid  aur.-es  with  the  formula  CnH16N3O.HCl.  Its 
solubility  in  water  at  IS  C.  is  1  in  0  4:  in  95  per  cent, 
alcohol,  1  in  104.  The  hydrobromide,  sulphate,  salicylate, 
and  picrate  were  all  obtained  in  a  crystalline  form.  Although 
IIar.lv  and  Calmels  have  stated  that  four  gold  salts  may  be 
obtained  according  to  varying  conditions,  the  authors  have 
only  been  able  to  prepare  two,  the  acid  monochloro-aurate. 
C'„H. ,->'_.(  Hit  'lAul  1 ...  melting,  when  anhydrous,  at  1.31V  C. ; 
and  its  modified  form,  melting  at  167'  C,  and  not  at  86°  C. 
-  stated  by  Hardy  and  Calmels:  this  has  the  formula 
i  |,H]  \  '  I  A  i  1,.  The  first-named  salt  i-  obtained  by  the 
interaction  of  pilocarpine  and  gold  chloride  in  the  presence 
of  hydrochloric  acid.  It  forms  lemon-yellow-  crystals  con- 
taining 1  inol.  of  water  of  crystallisation.  The  modified 
form  is  obtained  by  treating  this  salt  plentifully  with 
boiling  water.  The  solution  becomes  markedly  acid  and 
begins  to  deposit  the  modified  chloro-auiate  in  the  form  of 
small  bright  yellow  lamellae. 

Pilocarpidine  closely  resembles  pilocarpine  in  its  chemical 
reactions,  but  differs  in  physiological  effects,  in  the  melting 
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points  of  its  salts,  and  in  its  optical  properties  ;  the  com- 
binations of  its  salts  with  the  fixed  alkalis,  on  account  of  the 
forniatiou  of  pilocarpidic  acid  arc  Blight!}  levo-rotatory. 

Ae  usually  obtained,  pilocarpidine  is  a  white  syrup,  bnt 
from  the  pare  nitrate  the  authors  have  obtained  it  in  large 
oblique  prisms,  very  hygroscopic,  and  soluble  in  water,  in 
alcohol,  and  in  chloroform.  The  optical  activity  of  a 
2  per  cent,  aqueous  solution  at  18°  C.  is  fo]„  =  +  50°. 
The  salts  are  all  dextro-rotatory,  but  the  combination  with 
fixed  alkalis,  as  stated  above,  becomes  levo-rotatory.  The 
nitrate  is  obtained  by  crystallising  from  water  in  large 
prisms  or  transparent  tablets.  From  boiling  alcohol  it  is 
deposited  in  brilliant  white  scales  melting  at  158°  C.  Its 
optical  rotation  in  a  2  per  cent,  solution  at  IS  C.  is 
[a]„=  +38*5°.  The  formula  is  found  to  be  CnHi6N202HN03 
and  its  solubility  in  water  is  1  in  8'04:  in  95  percent, 
alcohol  1  in  135,  both  at  18°  C.  The  hydrochloride 
crystallises  from  a  mixture  of  alcohol  and  ether  in  brilliant 
lamelhr,  containing  approximately  ^  a  mol.  of  water  of 
crystallisation.  It  melts  at  124°  C.,  and  is  completely 
dehydrated  at  100°  ('.  when  it  melts  at  161°  C.  The 
determination  of  the  hydrochloric  acid  in  the  dry  salt 
agrees  better  with  the  formula  CMH16N.2OoHCl  than  with 
C10HMN2O2HCl.  The  hydrobromide,  salicylate,  and  picrate 
were  all  obtained  in  a  crystalline  state.  The  chloro-aurates 
eorresponded  precisely  with  the  similar  salts  of  pilocarpine. 
The  authors  find,  moreover,  that  the  precipitate  obtained  on 
treating  pilocarpidine  hydrochloride  with  gold  chloride  is 
not  soluble  in  excess  of  that  salt.  In  this  their  results  arc 
diametrically  opposed  to  the  statements  of  Merck,  Hardy 
and  Calmels,  and  Harnack,  who  state  that  it  is  boluble. 
The  salt  melts  at  160°  C,  and  contains  no  water  of 
crystallisation.  The  formula  is  C11H16N202HClAviCl3. 
To  boiling  water  this  salt  gives  up  the  molecule  of  hydro- 
chloric acid,  and  the  resulting  modified  chloro-aurate, 
C11H16X.,O..AuCl:),  crystallises  in  bright  yellow  lamella- 
melting  at  190°.— .}.  O.  B. 

Oil  of  Celery,  High-Boiliiu/  Constituents  of. 
G.  Ciamician  and  1*.  Silber.    'Ber30,  492—501. 

I.\  a  previous  paper  (Ber.  29,   1799)  on  the   oil  of  opium 
graveolens  L,.     (oil  of  celery),  the  authors  showed  that  it 
contained  limonene.     That  it  did  not  consist  wholly  of  this 
was  at  once  evident  from  the  smell,  which  pointed  to  the 
presence  of  a  non-terpene-like  substance.     Commercial  oil 
of  celery,  however,  does   chiefly   consist   of  terpenes  as  it 
appears   that    a    yery    small    proportion    of    the    odorific 
principle    will    scent   a   large    quantity   of    the    oil.      The 
examination   of  the  higher  boiling  portion  of  oil  of  celery 
showed    that    it    contained    a    terpene,    probably    C15H24, 
palmitic  acid  and  phenolic  substances,  a  lactone  C12H1802, 
and  an  acid   C1:H18(  >,.     The  lactone  is  present  as  such  in 
the  plant  whilst  the  acid  is  only  obtained  after  saponification. 
Palmitic  acid  and  the  phenols  are  only  present  in  very  small 
quantities,  and  the  terpenes  are  found    principally  in  the  first 
portions  of  the  distillate.     The  "  latter  runnings  "  obtained 
on  distilling  oil   of  celery  were   extracted   with  cold  dilute 
potash  (^  per  cent.)  to  remove  palmitic  acid  and  phenols, 
and    the  residual  oil  which   forms    the   hulk,   was   treated 
with  twice  its  weight  of  caustic  potash  solution  of  25  per  cent, 
strength   and  heated  in  an  oil   bath  under  an  inverted  con- 
denser. The  oil  unacted  on,  was  removed  with  ether  and  gave 
results  on  analysis  corresponding  with  the   formula C,-,II.,,. 
It  boils  at  262°— 269'  f '.,  and  forms  about  80  per  cent,  of  the 
total  "  latter   runnings.'"     The  alkaline   liquid   contains  the 
potash  salts  of  two  acids,  which  the  author-  have  termed  seda- 
nolic acid  C^H^O;,  and  sedanonic  acid  C,aH,s<  >j.  The  former 
i-  an  oxyacid,  anil  is  converted   with  very  great  ease  into  the 
corresponding  lactone,  sedanolide  C,2H,8I  )„.     Alter  acidify- 
ing the  alkaline  solution,  extracting  with  ether,  and  distilling 
off,  the  oil   remaining,  is    >haken  with  three  times  its  weight 
of  sodium  carbonate,  when  the  sedanonic  acid  dissolves  and 
the  sedanolic   acid   yields   the   lactone,   which  is  extracted 
with  ether  and  distilled  under  17  mm.,  when  80  percent, 
passes  over  at    183  —185    C.     In  order  to  obtain  sedanolic 
acid,  the  lact  me  is  carefully  treated  with  caustic  potash  and 
poured  into  cold  dilute  sulphuric  acid.     After  filtering  off, 
taking  up  with  ether  and  precipitating  with  petroleum  ether, 
the  final   purification  of  the  sedanolic  acid  is  effected  by 


precipitating  it  repeatedly  from  benzene  or  ether  with 
petroleum  ether,  avoiding  a  rise  in  temperature.  The  acid 
crystallises  in  white  needles  melting  at  8S° — 89°  C.  As 
already  observed,  it  is  yery  easily  converted  into  sedanolide 
especially  on  distilling  the  acid  from  a  small  retort.  The 
lactone  boils  under  17  mm.  at  185°  C,  and  forms  a  thick 
colourless  oil,  smelling  strongly  of  celery.  Sedanonic  acid 
is  contained  in  the  alkaline  solution  referred  to  above, 
obtained  by  digesting  the  saponification  product  of  oil  of 
celery  with  sodium  carbonate.  The  acid  separates  from 
benzene  in  white  crystals  and  melts  at  113°  C.  The 
substance  is  an  unsaturated  ketonic  acid.  It  forms  an 
unstable  hydrazone  with  phenylhydrazine,  melting  at  130 
— 1.31°  C.  The  oxime  crystallises  from  benzeue  in  white 
shining  crystals  and  melts  at  128°  C. — T.  A.  L. 

Hydroxycamphor.     O.  Manasse.     Ber.  30,  659 — 670. 

By  the  reduction  of  camphor-o-quinone,  the  author  has 
obtained  an  oxycamphor  which  has  all  the  characteristics 
of  a  ketone  alcohol,  and  differs  from  all  previous  products 
similarly  designated.  The  substance  has  one  of  the  two 
following  formula? : — 

CU, CI1 CHOH        CH, CH CO 

I 
H.,C— C— CH,  or  HjC-C-CH, 


CH, C(CH3)-CO 


en, 


-C(CH,)-CHOH 


and  differs  in  its  physiological  properties  from  campherol — 
.  CHOH 
C8H,  /    | 
xCO 

to  which,  of  the  oxycamphors  hitherto  known,  it  comes 
nearest  in  its  chemical  and  physical  properties.  The 
camphor  quinone  was  obtained  by  boiling  the  solution  of 
nitrosocamphor  in  bisulphite  with  dilute  sulphuric  acid,  an 
80  per  cent,  yield  being  obtained.  Tbe  reduction  is 
carried  out  by  dissolving  the  quinone  in  ether,  adding 
dilute  sulphuric  or  hydrochloric  acid,  and  running  in  zinc 
dust  suspended  in  water  until  the  solution  is  decolorised. 
After  filtering,  drying,  and  distilling  off  the  ether,  the 
product  is  purifitd  by  steam  distillation.  Other  reducing 
agents  (aluminium  amalgam,  zinc  dust  and  acetic  acid) 
give  the  same  result,  and  under  proper  conditions  the 
reaction  is  a  quantitative  one.  The  new  substance  melts, 
when  pure,  at  205°  C,  it  dissolves  to  a  2  per  cent,  solution 
in  cold  water,  and  can  be  precipitated  almost  quantitatively 
from  its  aqueous  solution  by  salt.  Its  aqueous  solution 
turns  the  plane  of  polarisation  to  the  right  (specific  rota- 
tion =  9°o). 

When  treated  with  chromic  acid,  the  substance  yields 
camphorquinone,  whilst  under  the  action  of  hydrogen 
peroxide  it  gives  camphoric  acid.  Hydroxycamphor  is  of 
pharmacological  interest,  owing  to  the  fact  of  its  being  a 
soluble  camphor  derivative,  and  it  possesses  the  following 
properties: — It  reacts  neutral,  and  a  2  per  cent,  aqueous 
solution  is  without  action  on  albumin,  although  globulin  is 
thrown  down  as  a  flocculent  precipitate.  On  cold-blooded 
auimals  (frog),  hydroxycamphor  ha6  a  similar  action  to 
camphor,  producing  brain  paralysis,  together  with  a  curare- 
like paralysis  of  the  motor  nerve  fibres.  With  warm-blooded 
animals,  the  only  visible  effect  is  a  decreased  respiration, 
and  the  lowering  of  the  excitability  of  the  respiratory- 
organs  has  given  good  results  in  certain  cases.  The  blood 
pressure  as  well  as  the  heart's  action  are  not  affected. 
I Iydroxycamphor  has  proved  an  active  remedy  in  different 
forms  of  malady  involving  difficulty  of  respiration. 

— T.  A.  L. 

Antipyrine,    Combinations   with    Phenol;   Constitution   of. 
(J.  1'atein.     Bull.  Soc.  Chini.  1897,  17,  314—316. 

The  author  has  previously  shown  that  antipyrine  combines 
with  phenols,  forming  compounds  in  which  both  con- 
stituents retain  their  properties,  so  that  they  are  united  not 
through  a  carbon  atom  but  through  one  of  the  trivalent 
nitrogen  atoms,  which  passes  over  into  the  pentavalent 
condition.    He  has  already  indicated,  on  theoretical  grounds, 
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thai  it  i<  nitrogen  atom  No.  1  that  acta  as  the  intermediary. 

Be  now    compam    antipyrine    with    nsonomethylphenyl- 

pvrazolone,  in  which   tin-   nitrogen   atom  No.  I    is   identical 

with  that  of  antipyrine,  whilst  tin-  second  atom  is  differently 

I.     II.'  Ands  thai  the  pyrazolone  derivative  in  no  cast 

combines  with  phenols,  and  hence  concludes  thai   it  is  bj 

nitrogen  atom  No.  2  that  the  antipyrine  maj  in-  united  to 

them.     Tito  combination  ol  antipyrine  with  the  phenols  is 

oncilable   with    B,    von     Meyer's    formula    for    that 

substance  (J.  prakt.  Chem.  54,  177 ;  see  also  this  Journal, 

W.  (I   M. 

Anethol,  Derivative*  of;  Chlorine  Addition  mid  Substitu- 
tion Products,     (i.  Darzens.     Comptes  Rend.  1897,124, 

.",63 — .",6.*,. 

Anethol  Dichloride. —  Prepared  by  slowly  raizing  cooled 
solutions  of  anethol  ami  chlorine  respectively  in  carbon 
tetrachloride,  and  subsequent]]  removing  the  solvent  by 
distillation  under  reduced  pressure.  The  dichloride  is  a 
mobile,  amber-coloured  liquid,  which  cannot  be  distilled, 
even  ta  vacuo,  without  suffering  decomposition  into  lit "1 
and  cbloro-iinethol. 

Mono-Chloro-Anethol  (C,H4.0CHS.C,H4C1).— The  pre- 
ceding  compound   i-   distilled,   the  distillate  washed  with 

weak    alkali,    and     fractionated.         The     chloro-derivative 
an  odour  closerj  resembling  that  of  anethol.     !t 
boils,  without  decomposition,  at  858    C  and  solidifii 
0   t '.     The  solid  substance  melts  nt  about  6   ('.     Specific 
gravity  at  0   ('.    -  1  -850. 

Chloro- Anethol- Dichloride. — Forms  small  white  c 
melting  at  :i"i    C.  and  -olulde  in  all  organic  solvents.      It  is 
obtained  when    carbm    tetrachloride    solutions    of    mono- 
chloro-anethol  and  of  chlorine   are  mixed,  and   allowed  to 
evaporate  spontaneously. 

■hitthol  Dibromide. — Prepared  on  the  same  lines 
as  the  corresponding  dichloride,  is  obtained  in  small,  white 
crystals,  which  melt  at  Ij    C— 11.  T.  I'. 

V 

Saccharine  and  its  Preparation.     Jan  Burda.     Casopis 
pro  prumys)  Chemicky,  l>-07.  7,  9. 

I'.ni  1st  is  best  sulphonated.  with  continuous  agitation,  by 
4  parts  of  sulphuric  acid  of  66  11.,  to  which  several  per 
cents,  of  fuming  acid,  containing  20  per  cent.  SO,,  have 
been  added.  After  pouring  the  product  on  1  part>  of 
ice,  the  separated  ortho  acid  is  converted  by  means  of 
chalk  into  the  calcium  salt, and  this,  bj  treatment  with  soda, 

into  the  sodium  salt. — J.  1.  1   . 

PATENTS. 

Pharmaceutical  Substance  [Thyroid  Extract],  Impts.  in 
the  Manufacture  of.  Farhwerke  vorm.  F.  Baver  and 
t  0.,  Klberfield,  Germany.     Eug.  Pat.  9576,  May  5,  1896. 

Tut  active  principle  of  thyroid  glands,  iodothyririe,  con- 
tains iodine,  the  activity  of  its  preparations  being  in  pro- 
portion to  the  amount  of  iodine  contained  in  them.  This 
patent  therefore  claims  the  improvement  on  the  proe  --  - 
described  in  Eng.  Pats.  12.2'.'5.  1895  and  20,827,  1895  (this 
Journal.  1896,  170  and  7Joi,  which  consists  in  boiling  the 
glands  with  dilute  acid  or  aikalis  until  the  residue  contains 
the  greatest  1  r  the  least  quantity  respectively  of  iodine. 
The  process  for  the  isolation  of  iodotbyrine  which  consists 
in  digestion  of  the  glands  with  artificial  gastric  juice  and 
extraction  of  the  residue  by  alcohol,  is  claimed,  together 
with  processes  for  the  separation  of  compounds  of  iodo- 
tbyrine with  glohnlin  and  serum  albumin  by  digestion  of 
the  glands  with  dilute  solutions  of  common  salt,  filtering, 
and  precipitation  by  boiling  the  filtrate  with  a  little  dilute 
acetic  acid,  with  or  without  the  previous  separation  of  the 
globulin  compound  by  dilution  or  action  of  carbon  dioxide. 
The  patent  also  claims  the  process  for  the  isolation  of 
iodotbyrine  from  its  albumiu  compounds  before  described 
by  the  processes  previously  claimed,  and  lastly,  the  globulin 
and  scrum  albumin  double  compounds  as  new  product-. 

—  A.  C.  W. 


Cinnamic  Aldehy        I  in  tin    Manufactun         I 

duction    of.      1'.    F.    Boehringi  1      ad    -  >bne,    Waldhof, 
Germany.    J.  Y.  Johnson,  London.      Eng.  Pat.   10,1 
M  rj   11,  It 
Tin    production  of  cinnamic  aldehyde  by  the  condensation 
ozaldebyde  and  acetaldebydc  at  a  low  temperature  by 
means  of  a  concentrated  alkali  solution,  i-  claimed. 

lolia  solution   of    the   aldehydes    cooled   to    —10 
agitated   with   a   25—30    per  cent,   caustic  'ion 

tine  temperature.     Formation  of 
resin  is  thus  avoided.— A.  C.  \V. 

Piperidine  tad  its  Homologui  s,  Manufactun  of  Derivatii  1  a 
from.  [Compounds  with  Phenols  and  Acids.']  J. Turner 
and  Co.,  Ltd.,  Queensferry  ;  IV  Schidrowitz  and  1 1.  i:< 

heim,  London.      Eng.  Pat.  11,061,  May  21,  1896. 

Is  this  patent  are  claimed  the  compounds  produced  by  the 
action  of  piperidine  or  its  homologies  on  guaiacol,  hydro- 
quiuonc,  tannic-  arid,  pyrogallol,  n:tro-pheuol-,  1:2:4 
dinitro-a-naphthol,  m-nitro-benzoic  acid.  1:3:5  dinilro- 
betizoic  acid,  with  the  process  which  consists  in  bringing 
about  the  condensation  with  or  without  a  solvent  and  with 
or  without  the  application  of  heat.— A.  C.  W. 

o-Sulphamine  Benzoic  Acid  Alhyl  Esters,  and  Anhydro- 
o-Sulphamine  5  .  Impts.  in  the 

Manufacture  of .     Chemische  Fabrik  von  Ileyden.    Rade- 
beul,  Germany".     Eng.  Pat.  1164,  Jan.  15,  1S97. 

This  patent  claims  the  manufacture  of  the  esters  of 
o-sulphamlne  benzoic  acid  by  heating  the  acid  in  alcoholic 
solution  with  a  comparatively  small  quantity  of  mineral 
acid,  the  manufacture  of  the  pure  acid  by  oxidation  of 
(j-toluene  sulphonamide  or  a  mixture  of  the  o-  and  p-com- 
pouuds  in  alkaline  solution  by  potassium  mangaoate, 
permanganate,  or  other  oxidisiug  agent,  and  in  the  case  of 
the  mixture  separation  of  the  acids  by  fractional  pre- 
cipitation, and  also  claims  the  process  for  producing 
anhydo-o-sulphamine  benzoic  acid,  which  comprises  the 
two  above  processes  and  subsequent  formation  of  the 
anhydro  acid  according  to  known  methods.  In  the  tir-t 
operation  the  alcohol  must  be  as  free  as  possible  from 
water  and  concentrated  sulphuric  acid  or  hydrochloric  acid 
gas  i>  used. — A.  C.  W, 

XXI.-PHOTOGKAPHY. 

Metal.    L.Paul.     Zeits.  f.  angew.  Chem.  1897,  171— 174 

Tins  product,  which  is  used  as  a  photographic  developer,  is 
the  sulphate  of  methyl-p-amidophenol,  and  is  said  to  be 
obtained  by  methylating  p-amidophenol.  The  author, 
however,  concludes  from  his  experiments  that  it  is  not  pro- 
duced by  the  direct  methylation  of  p-amidophenol,  and  he 
obtains  it  by  an  indirect  method,  described  later.  For  the 
preparation  of  p-amidophenol,  he  heats  250  grms.  of 
p-nitrophenol,  45  grms.  of  hydrochloric  acid  (20°  B.),  and 
500  e.c.  of  water  in  an  iron  vessel,  provided  with  an  agitator, 
to  98  C,  and  adds  gradually,  in  portions  of  15  to  20  grms., 
about  400  grms.  of  iron  borings,  so  long  as  a  vigorous 
reaction  takes  place.  The  whole  is  then  boiled  for  half  an 
hour  and  extracted  with  about  2  litres  of  water  and  25 — 30 
grms.  of  sodium  carbonate.  The  filtered  solutiou  dep 
p-amidophenol  on  cooling  and  the  mother-liquor  is  used  for 
the  next  extraction,  which  i>  continued  as  long  as  p-amido- 
phenol crystallises  out  on  cooling.  The  yield  is  140  grms., 
corresponding  to  71  per  cent,  of  the  theoretical.  By 
boiling  it  with  methyl  alcohol  and  sulphuric  or  hydrochl 
acid  the  base  remains  unaltered.  The  same  is  the  case  if 
p-amidophenol  hydrochloride  be  heated  in  an  autoclave 
with  methyl  alcohol  to  150' — 160:  C.  By  the  action  of 
methyl  chloride  under  pressure  on  the  base,  higher 
methylated  products  are  formed.  The  methyl  chloride  was 
obtained  by  passing  hydrochloric  acid  gas  through  methyl 
alcohol  and  zinc  chloride,  and  condensing  the  gas  in 
methyl  alcohol  cooled  with  ice.  Metol  can,  however,  be 
obtained  by  boiling  for  about  an  hour  in  aqueous  solution, 
two  molecules  of  p-amidophenol  and  one  molecule  of 
chloracetic  acid.     Ou  cooling,  p-hydroxygh  cine  crystallises 
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out, which  no  heating  turns  brown  :it  300  ('..  begins  to 
melt  at  220°  C,  and  is  completely  melted  at  24.'.  — 247c  C, 
when  it  decomposes  into  carbonic  acid  and  metol  according 
lo  the  equation — 

H/OH)NHCH,COjH  =  1.4.C  H4.OH.NH3+C02. 

The  metol  obtained  melted  at  86°  C.  and  gave  the  character- 
istic nitroso  compound. — T.  A.  I.. 


Indigo  Still,  Action  of  Liijh!  on  Kalle's. 
Bull.  Soc.  Ind.  Mulhouse,  1897,  B 
imhr  IV.,  page  482. 


E.  Kopp. 


PATENTS. 
Photographic  Emulsions,  lmpts.   in.     [Addition  of  White 
"i.       II.  w.imlrov >kx .  ( lologne-Ehrenfeld,  Prussia. 
Eiig.  Pat  5992,  March  17,  If 

The  addition  of  white  of  egg   to   emulsions  prepared  with 
itin,  starch,  gutta-percha,  &c,  which   is  made  insoluble 
after    the   emulsion   has   been   spread  on  glass   or  paper,  is 
claimed.— A.  C.  W. 

Uranium  Intensifiers  and  Seducer,  Improved,  as  applied 
la  Photographic  Negatives  and  Positives.  A.  Hill  and 
The  Cresco-Fylma  Co.,  Ltd.,  London.  Eng.  Pat.  10.072, 
May  12,  189  >. 

The  patent  claims  the  use  of  uranium  acetate  in  combina- 
tion with  a  suitable  aciil  and  potassium  fcrricyanide,  for 
intensifying  and  reducing  negatives  and  positives  ;  the  same 
mixture,  with  the  addition  of  strontium  nitrate  or  potassium 
sulphocyanide,  for  toning  bromides  and  transparencies  ;  and 
lastly,  tabloids  containing  amylacetate  celluloid,  uranium 
acetate,  potassium  ferricyanide,  and  citric  acid. — -A.  C.  W. 

Colouring  Photogra/ihs,  Improved  Means  for, suitable  also 
for  Dyeing  and  Printing.  J.  A.  Michel  Dansae  and  1,. 
Chassagne,  Paris.    Eng.  Pat.  18,131,  Aug.  15,  1896. 

Thk  following  five  mixtures  are  claimed,  and  their  applica- 
tion to  photographs  on  any  support :  — 

Albumin  for  Shadows. — Dissolve  200  grms.  of  blood 
albumin  iu  500  grms.  ol  water  at  :)7"— 40°  C.  ;  add  to  500 
grms.  of  water,  1  grm.  each  of  the  chlorides  of  platinum, 
sodium,  palladium,  ammonium,  iron,  chromium,  cobalt, 
gold,  tin,  barium,  nickel,  strontium,  cadmium,  mercury,  and 
silver.  In  a  125-c.c.  flask  put  10  grms.  of  cocaine  hydro- 
chloride; fill  up  with  water.  Let  each  mixture  stand  2 J 
hours.  Add  to  the  first  solution,  5  grms.  of  sodium 
sulphate,  1  grin,  of  oxalic  acid,  and  0-25  grm.  of  corrosive 
sublimate  ;  take  100  grms.  of  this  mixture,  whip  up  iu  it  a 
fresh  egg  and  a  pinch  of  ha-moglobin,  then  mix  with  the 
remainder  of  the  albumin,  and  add  the  cocaine  solution. 
Finally,  mix  with  the  solution  of  the  chlorides,  and  let  stand 
2  4  hours. 

Albumin  for  Reliefs. — Take  half  of  the  shadows  albumin, 
add  1  grm.  of  picric  acid,  1  grm.  of  chromic  acid,  0*1  grm. 
of  formic  acid,  and  incorporate  with  a  mixture  of  125  grms. 
of  water.  5  grins,  of  sodium  chloride,  1  grm.  of  platinum 
chloride  and  50  grms.  of  fresh  casein. 

Blue  Pigment. — To  100  c.c.  of  the  shadows  albumin,  add 
a  solution  of  1  grm.  of  sodium  chloride  in  1  kilo,  of  water : 
to  100  grms.   of  this,  add   5  grms.  of  indigo   carmine  and 
ms.  of  oxalic  acid ;  tlnn  mix  with  the  remainder. 

Grei  n  Pigmt  »/.  — Add  50  c.c.  each  of  shadows  and  relief 

albumin  to  a  eoldti f  1  grm.  of  sodium  chloride  in  1  kilo. 

of  water.  In  50  grms.  of  the  mixture  dissolve  1  grm.  each 
of  the  chlor.de-  of  Dickel,  chromium,  and  copper,  1  grm.  of 
sulphate  of  copper,  and  1  grin,  of  copper  nitrate.  In  a 
ad  50  gi  in-  .  dissolve  l  grm.  of  picric  acid  and  l  gi  m.  of 
indigo  carmine.     Mi  50-grm.  solutions,  and  then 

add  to  ih"  i'  mainder,  agitate,  and  let  stand. 

Red  rigment.—  e.  of  albumin  for  reliefs  to  a 

solution  of  1  grin,  of  sodium  chloride-  in  I  kilo,  of  v.. iter. 
To  50  c.c.  of  this  solution  add  1  grm.  of  each  of  the  following: 
cinnabar,  iron  chloride,  iron  sulphate,  uranium  acetate. 
Add  this  mixture  to  a  solution  of  5  grm-.  of  anu 
sulphocyanide  in  a  second  50  c.c,  then  add  30  grms.  of 
lush  casein,  mix  with  the  remainder,  and  let  stand. 


The  mixtures  should  be  kept  several  months  before  use. 
The  process  consists  in  washing  the  photograph  with  the 
liquids  in  the  following  order:  shadows  albumin,  relief 
albumin,  blue  pigment,  shadows  albumin,  green  pigment 
diluted  with  10  volumes  of  shadows  albumin,  reliefs 
albumin,  red  pigment  diluted  with  reliefs  albumin,  shadows 
albumin  :  the  albumin  solutions  being  diluted  for  use  with 
10  volumes  of  0- 1  per  cent,  sodium  chloride  solution.  The 
photograph  is  not  washed  between  the  different  applications. 

—A.  C.  W. 

XXII.— EXPLOSIVES.  MATCHES,  Etc. 

Phosphorus,  Apparatus  for  Granulating.      A.  Harpf. 
Zeit.  physikal.  u.  (.'hem.  Unterr.  1890,  9,  286. 

This  apparatus  is  constructed  on  the  principle  of  a  shot 
tower.  It  consists  essentially  of  a  tube  a,  of  well-annealed 
glass  700  nun.  long  and  15  mm.  in  diameter,  a  copper  vessi  1. 


/',  in  which  water  is  heated,  and  a  cooler,  c,  filled  with  cold 
water.  The  tube  a  is  either  fused  at  the  bottom  or  closed 
by  a  cork,  and  is  also  filled  with  cold  water.  Above  is  a 
small  pan,  d,  of  glazed  porcelain,  with  a  handle  attached, 
and  having  a  hole,  5  to  6  mm.  iu  diameter,  iu  the  bottom. 
In  this  pan  the  phosphorus  is  fused  by  means  of  the  hot- 
water  bath,  b,  and  falls  through  the  hole  in  drops,  which  are 
solidified  before  they  reach  the  bottom  of  the  tube  a. 

— C.  A.  M. 

XX1II.-ANALTTICAL  CHEMISTRY. 

APPARATUS,  ETC. 

Hydrometer  Scales.     G.  Banter.     Zeits.  angew.  Chem. 
1897,  215—217. 

It  is  shown  that  the  degrees  of  the  Dannie  hydrometer  are 
not  of  equal   value.     The  formula   for  the  so-called  rational 

Banme  hydrometer   is  d  =  -   ,  ,,    —    where  d    denotes  the 

J  144  3  — n 

specific  gravity  and  it  the  degree  Banme.  These  values 
plotted  out  in  rectangular  co-ordinates,  where  a  =  d  and 
y  =  n,  give  a  hyperbola,  the  asymptotes  of  which  are  the 
//  axis,  and  the  line  y  =  1  14-3,  parallel  to  the  x  axis. 

If  y  =  ,,  =     0,  x  =  d  =  1-000 

1  1  -007  ;  difference  0-007 

65  1-819 

60  1-842  ;  difference  0-023. 

Thus  from  o  to  06  the  value  of  a  degree  varies  from  0-007 
to0-023sp.gr.  The  variation  diminishes  slowly  to  —  i00°, 
but  increases  enormously  on  passing  to  1  14  . 
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In  addition  to  « I » i  —  inherent  disadvantage,  confusion  has 
been  introduced  by  the  different  bases  used  bj  various 
authors.     The  Dutch  system  gives  d  '_     where  1  -sil> 

-p.gr.  corresponds  to  65  '8  B.     The  American,  d 

where    l-.-i-j  -p,  gr.  i-  equal  to  66  "8   li.     Gerlach's    is 

[,,;>     where  1-842  sp.  gr.  is  67     1  B.,   and  others. 

This  hydrometer  is  therefore  no)  to  be    imended  tor 

U86. 

The  Twaddell  hydrometer  has  degrees  of  equal  magnitude, 
each  eqnal  0*i 
'I'lu'  densimeter  of  Fleischer  is  —rill  simpler.     Each  degree 

-p.   gr. 

The  degrees  Baume  from  0   t  ■  >  —  55  '1  run  very 
with  degrees  Twaddell;  degrees  Banme  from  0   to   about 
not  deviate  much  from  densimeter  degrees. 

—L.J.  de  W. 

fractional  Distilling  Apparatus,  for  Laboratory  <ui<l 
Industrial  Uses.     A.I  nal-Ferron-Douilhet  and 

Co.    BulL  Soc.  (.'him.  1897, 17,  ;;■.'- 

'I'm:   apparatus   consists  of  alternate   analysers    ami    con- 

le  analyser  A  and  condenser  I!. 

Tin-  former  is  a  vertical  reservoir  a  traversed  by  a  lmlli 


tube  A  conncoteil  to  the  flask :  the  upper  end  of  the 
reservoir  is  furnisheil  with  a  side  tub.-  carrying  the  thermo- 
meter /'  and  connected  to  the  condenser.  The  upper  end 
of  the  bulb  tube  A  communicates  with  the  side  condenser 
1!,  which  leads  into  the  lower  part  of  the  analyser.  The 
siphon  S  connects  the  flask  with  the  analyser.  The  three- 
.*       ck  with  side  tube  /  on  the  siphon  enables  the  action 


of  the  sipb  tarted  when  it  does  not   take  place 

spontaneously,   and  permits   of  flow. 

Ih-  ves  i"  empty  the    apparatus  and   for  the 

taking  of  -ample-  during  the  progress  "i  thi   ■  r 

i  through  li,  ih.-  flow  o  ion,  and 

tlie  rate  of  boiling  mat  'dated.     When 

condensation  is  complete  in  1J,  the  liquid  in  the  reservoir 
di-tils  by  the  heat  of  the  vapours  in  the  bulb  tube  A  ;  if 
condensation  is  not  complete  in  E  ours  will  bnbble 

through  the  liquid  in  n  and  anal; - 

thermometer  in   the  central  tube  A   rises  steadily, 
but  that    in    the   sidi  -    rapidly  from  one  boiling 

point  to  the  other. 

ll  examples  of  the  result:,  achieved  by  thi- apparatus 
are  given;  one  i- quoted.     A  mixture  of   1  litre  of  alcohol 
■  ■_•    and   1   litre  of  wood   spirit   for  denaturing,  con- 
taining l'.jo  c.e.  i  - :  — 
i  . 

56—63 

I « 

I  ■:.".  ue  thyl  a] 

89-79  IIS 

whil.-t   in   the   flask    -  :     alcohol  boiling    al 

were  left,     Dilated  with  SO  per  cent,  of  water,  the  separation 
would  have  been  more  complete,     lie   technical  appara 
contains    several     analysers    and     condensers;   it     is    fully 
described  in  the  patent  specification. — A.  C.  W. 

Aluminium,  Tli<-  use  <>f,  for  Condensers.     T.  11.  Norton. 
.1.  Amer.  (lei.:.  Soc.  Is'.T,  19,  153—156. 

I  v  bis  experiments,  the  author  used  a  condenser  so  con- 
structed that  the  condensing  vapours  did  not  come  into 
contact  with  any  substance  other  than  aluminium.  When 
organic  liquids,  snch  as  ethyl  alcohol,  benzene,  nitro- 
benzene, chloroform,  ethyl  ether,  and  acetone  were  distilled, 
the  residues  in  the  distillate  showed  that  the  aluminium 
was  practically  not  attacked.  The  results  obtained  from 
the  distillation  of  water,  demonstrate  that  us  far  as  the 
purity  of  the  product  rned,  aluminium    possesses 

about  tbe  sameadvan  lass  a-  tin.  leu  in  lightness 

and  conductivity,  it  exhibits  marked  superiority  to  the  latter 
metal.     The  high  then  ttivity,  and  the  absence  of 

brittleness  in  aluminium,  are  factors  in  its  favour  as 
compared  with  glass,  for  distillation  purposes. — J.  L.  15. 

Gas-Tap,  Automatic.     II.  Michaelis.     Ber.  30,  282—284. 

To  obviate  the  inconvenience  and  risk  liable  to  occur  when 
working  with  constant-level  water-baths  or  with  Liebig 
condensers,  through  failure  of  the  water  supply,  the  author 
lias  devised  the  following  gas-tap,  which  closes  automati- 
cally when  the  water  current,  through  any  cause,  ci 

The  apparatus    is  rith  both  the  gas  and  water 

supply,  and  its  construction  is  shown  in  the  accompanying 
figure. 

A  <\\ 


The  gas  flows  through  tbe  tubes  h.  i  so  long  as  the  lever 
attached  to  the  tap  B  remains  horizontal.  This  lever 
carries  at  one  end  a  weight  A  and  at  the  other  a  funnel  C. 
The  tube  E  is  connected  with  the  water-supply,  the  tap 
being  at  g,  and  through  it  water  flows  into  the  funnel  C, 
running  away  partly  through  a  smail  opening   at   the  apex 

.,   2 
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of  the  fuuuel  and  partly  through  :iu  overflow  opening 
somewhat  below  the  funnel  rim,  into  the  lager  tunnel  D. 

So  long  us  the  funnel  C  is  filled  with  water— i.e.,  so  long  as 
the  water-feed  continues— it  balances  the  equal  weight  A, 
and  the  t:i|>  remains  open.  Should  the  water-supply  cease, 
the  water  in  ('  inns  gradually  awaj  through  the  small 
apical  opening,  ami  the  weight  A  then  hears  the  lever 
down  until  it  takes  up  the  position  shown  by  the  dotted 
lines,  in  which  the  tap  is  closed. 

The  water-supply  to  the  funnel  C  may  he  the  overflow 
from  the  water-bath  or  condenser.  The  water  must, 
naturally,  be  fed  into  C  more  quickly  than  the  lower  opening 
in  the  funnel  will  allow  it  to  flow  into  D. 

There  is  also  a  small  hook,  not  shown  in  the  figure,  to 
hold  the  lever  horizontal,  should  it  be  desired  to  use  the 
burner  alone  and  without  the  water-supply. — J.  T.  C. 

ae,ACarbon  Tetrachloride  Solution  of .  G.  Darzens. 
t  omptes  Kend.  1897, 124,  563. 
The  author  remarks  on  the  great  advantages  resulting  from 
the  use  of  a  carbon  tetrachloride  solution  of  chlorine  for 
laboratory  purposes,  and  its  superiority  over  other  chlorinat- 
ing agents.  A  10  per  cent,  solution  of  chlorine  may  be 
kept  almost  indefinitely  in  a  well-stoppered  bottle. 

— H.  T.  P. 

Reagents  free  /'rom  A  rsenic,  Preparation  of.    J.  Habermann. 
ZeitS.  angew.  Chem.  1897,  201—202. 

Hydrochloric  acid  and  ammonia  sold  as  pure  almost 
always  contain  traces  of  arsenic.  When  arsenic  is  contained 
in  ferrous  sulphide  used  for  generating  sulphuretted 
hvdrogen,  it  not  only  passes  over  with  this  gas,  hut  accumu- 
lates in  ammonium  sulphide  made  from  the  latter.  Some 
years  ago  ihc  author  proposed  (Verhandl.  d.  naturf.  Vereins 
in  Briiun,  17,  11)  'be  use  of  calcium  sulphide,  magnesium 
chloride,  and  water  for  the  preparation  of  sulphuretted 
hvdrogen  free  from  arsenic.  Sulphuretted  hydrogen  can 
be  easily  freed  from  arsenic  by  the  method  of  0.  Jakobson 
(Ber.  20,  1999).  The  sulphuretted  hydrogen,  deprived  of 
the  greater  part  of  its  moisture,  is  passed  over  a  small 
quantity  of  iodine  and  then  washed  by  distilled  water. 

To  remove  arsenic  from  so-called  "pure"  hydrochloric 
acid  of  commerce,  a  small  quantity  of  potassium  chlorate 
is  added  ( less  than  0  ■  5  grm.  per  litre)  and  the  liquid 
distilled  from  a  glass  retort,  the  neck  of  which  is  connected 
by  a  I.iebig's  condenser  to  a  receiver  containing  so  much 
distilled  water  that  when  two-thirds  to  three-quarters  of  the 
contents  of  the  retort  have  passed  over,  the  liquid  in  the 
receiver  contains  20  to  25  per  cent,  of  hydrochloric  acid. 
The  distillate,  of  course,  contains  chlorine,  but  this  is  no 
disadvantage  in  acid  used  to  destroy  organic  matter  in  test- 
ing for  arsenic.  If  it  be  desired  to  obtain  acid  containing  do 
free  chlorine,  the  first  portion  of  the  distillate  is  collected 
separately  and  the  receiver  chaDged  as  soon  as  the  liquid 
distils  over  absolutely  colourless.  In  any  case,  the  whole 
of  the  arsenic  remains  in  the  residue  in  the  retort. 

The  traces  of  arsenic  contained  in  commercial  ammonia 
may  be  removed  by  adding  a  few  cc.  of  a  not  too  dilute 
solution  of  potassium  permanganate  and  distilling  from  a 
glass  retort  into  a  receiver  containing  a  quantity  of  distilled 
equal  to  two-thirds  of  the  volume  of  the  ammonia 
used.  It  is  advisable  to  interpose  between  the  retort  and 
receiver  a  small  vessel  containing  water  for  "ashing,  arranged 
sri  as  to  p  urgitation.     Ammonium  sulphide  may 

then  he  made  from  this  purified  ammonia  and  purified  sul- 
phuretted hydrogen  bo  as  to  be  absolutely  free  from  arsenic. 

— L.  J.de  YV. 

Gat-Analysis  Apparatus.    O.  Bleier.     Ber.  30,  697 — 701. 
-      also  this  Journal,  1896,  294,  61$,  672.) 

The  jacketed  burette  A  (Fig.  1)  contain-  100  cc.  between 
the  upper  and  lower  taps  A3  and  A1.  This  space  is  divided 
in  i  c.c.,  with  '  on  of  the  npper  80  cc,  where  the 

tube  widens.  If  volumes  smaller  than  -i'l  cc.  have  to  be 
measured,  a  graduated  levelling-tube,  Fig.  8,  is  used.  The 
upper  tap  fc5,  shown  ill  detail  ill  Fig.  •_'  ( /;  and  />  are  alterna- 
tive forms),  puts  the  measuring  tube  in  communication  with 
any   one   of  four   capillary  tubes,  to  three   of    which  gas 


pipettes  I.,  II.,  and  III.  are  attached;  the  fourth  capillary 
serves  for  the  admission  of  the  sample  and  for  the  attach- 
ment of  additional  pipettes. 


After  ascertaining  that  each  capillary  is  filled  up  to  the 
tap  )r  by  the  absorbing  liquid  from  the  pipette,  the  burette 
is  put  into  communication  with  the  capillary  a,  and  the 
reservoir  is  then  raised  until  burette  and  capillary  are  filled 
with  water.  The  gas  is  now  allowed  to  enter  at  a,  the 
water  in  the  burette  flowing  out  at  h.  Analysis  follows  in 
the  ordinary  way,  by  putting  the  burette  in  communication 
with  each  pipette  in  turn. 

The  tap  h~-  may  have  as  many  as  6 — 8  communicating 
tubes ;  and,  if  necessary,  two  or  more  pipettes  may  be 
placed  in  series,  as  in  the  Orsat  apparatus. 

The  ordinary  apparatus  used  for  subjecting  gaseous 
mixtures  to  the  action  of  the  electric  spark  or  of  electrically- 
heated  wives  may  be  advantageously  replaced  by  the  explo- 
sion tubes  a,  b,  and  c,  Fig.  4.  These  are  capillary  tubes 
carrying  a  bulb,  through  which  wires  are  fused,  or  into 
which  wires  arc  carried  through  a  rubber  stopper,  as  in  c. 
The  method  of  using  these  tubes  is  as  follows: — The  tube 
employed  is  connected  to  a  pipette  and  filled  with  water; 
the  open  end  is  then  connected  to  the  vessel  (or  burette) 
containing  the  gas,  aud  the  electric  circuit  closed,  the 
current  passing  through  the  water.     Now  the  gas  is  allowed 
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to  enter.     I  Ii •    explosion   is   no)   transmitted  bj    the  wet 
capillaries,  and  in  1 1 1 i  —  «raj   ant    quantity   of  an  es 
mixton  may  be  safely  burnt  bj  one   passage  from  pipette 


Fig  '. 

to  burette.  If,  however,  the  explosive  mixture  contain 
oilier  gases,  the  passage  through  the  capillary  must  be 
r :il  limes  repeated.  The  tube  e  is  specially  adapted  to 
the  combustion  of  methane  and  other  hydrocarbons  ;  in 
combination  with  the  author's  apparatus  for  gas  titration 
(this  Journal,  1896, 672),  more  accurate  results  are  obtained 
than  with  the  burette. 

The  tube  b  is  suitable  for  direct  nitrogen  determinations. 
The  mixture,  with  oxygen  in  the  proper  proportions,  must 
be  ted  backwards  and  forwards  between  the  hurette  and  a 
pipette  filled  with  dilute  alkali  The  rapidity  of  absorption 
is  less  than  was  observed  by  Bayleigh  and  Ramsay  with  a 
spark  of  equal  length.  More  rapid  absorption  is  obtained 
by  the  use  of  several  capillaries  in  series. — A.  C.  W. 

PATENTS. 

Thermometer,  An  Improved.  A.  Luraschi,  IS,  Cross 
Street,  Hatton  Garden,   London.     Kng.  Pat.  8547,  April 

S3,  :  8 
Tun  thermometer  has  within  its  bulb  (an  outer  bulb)  a 
spiral  tube,  which  forms  an  upward  continuation  of  the 
fluid  index  column  of  the  thermometer,  the  lower  end  of 
the  spiral  In  ing  connected  with  the  bore  of  the  thermometer 
stem,  of  which  it  is  the  continuation.  The  spiral  continues 
upwards  to  the  highest  part  of  the  interior  of  the  bulb,  and 
there  it  terminates,  remaining  open  to  the  interior  space 
there.  The  bulb  and  the  upper  part  of  the  spiral  are  filled 
with  a  suitable  fluid,  and  a  small  quantity  of  mercury  is 
introduced  into  the  stem  and  the  lower  part  of  the  spiral. 

-R.  A. 

Butter,  Margarine,  and  the  like,  and  in  the  Method  of 
Employing  such  Apparatus;  Impts.  in  and  relating  to 
Apparatus  for  Testing.  B.  Wells,  Scarborough.  Ens. 
Pat.  10,687,  May  Is,  l'*<j6. 

Thk  method  depends  upon  the  difference  of  time  in  the 
solidification  of  butter  and  margarine,  after  they  have  been 
melted  by  a  gentle  heat.  The  melted  fat  is  poured  upon 
the  surface  of  water  contained  in  a  glass  cylinder,  the 
temperature  of  the  water  being  45° — j.j  F.  If  the  article 
1  be  pure  batter,  it  is  stated  that  solidification  will 
ensue  in  from  15  to  20  minutes.  If  adulterated  with 
margarine,  a  longer  time  will  be  required,  aDd,  in  accord- 
ance with  a  table  given,  the  proportion  of  admixed  margarine 
may  be  read  off.  —  W.  P.  S. 


INORGANIC   CHEMISTRY.—  QVALITA  TI  VE. 

Drinking  Water,  Analysis  of.   G.  liomijn.  Xederl.  Tijdschr. 
v.  Vharm.  Cbem.  en  Toxicol.  1«97,  87 — 98. 

Is  order  to  lessen  the  time  required  for  an  analysis,  and 
also  to  prevent  disagreement  between  analysts,  the  author 
proposes  a  scheme  which  does  not  require  a  quantitative 
process,  but  which  still  gi  es  sufficient  data  as  to  the  com-  [ 


position  of  [he  sampli  1  i  (ample,  if  the  water  in  a 
certain  locality  i  nmore  than  0-03  grm.  of  chl 

per  Hire,  ii  is  h.  t  taking  20 

adding  u  little  potassium  cbromate,  and  then 
solution  of  silver  nitrate  containing  5*75  grins   of  that  salt 
per  litre.     Lfnowthi  remain  white,  there 

once  the  proof  of  an  abnormal  ,  ,„..     iri  a 

a  mannei    -  quantities  of  lime,  sulj 

may  be  proved  bj  adding  to  a  measured  quantity  of  the 
Bample,  a   solution  ol   ammonium  oxalate  in  dU 

solution  of   barium  chloride  .if  known   sir,  - 
After  filtering  there  should  be  no  further  turbidity  produced 
by  thi  U  regards  ammonia,  the  author  clai 

the  water  by  means  of  sodium  carbonate  and  then  adds 
Nessler  solution,  and  nitrites  are  tested  for  with  meta-di- 
amidobenzene   in   presence  ol    sulphuric   acid;  their    very 

ace  should  condemn  the  sample.     Organic  matti 
determined  bj  means  of  permanganate  solution  :  any  sudden 
tired,  must  be  looked  upon  as  suspicions.    M 

1  be  entire!)  absent.  -L.  de  K. 


INORGANIC    CHEMISTRY.— 
QUANTITATIVE. 

Liquid  Ammonia.  Analysis  of  Commercial.     A.  Lange  and 

J.  Hertz.  Zeits.  angew.  Ghem.  1897,224—226 
Although  liquefied  ammonia  has  been  used  in  the  re- 
frigerating industry  for  some  years,  and  lias  been  prepared 
on  the  large  scale  in  Germany,  nothing  has  hitherto  been 
published  on  the  subject  with  th.-  exception  of  the  work  of 
abecfc  on  American  ammonia  (this  Journal.  1892,  73G) 
i  recent   method  of  analysis   by  I:  r  (J.' 

fur  Gasbel.,  March  13,  1897).  The  authors  have  examined 
the  impurities  of  a  number  of  German  products  without 
attempting  a  quantitative  separation. 

If  a  large  quantity  of  commercial  ammonia,  say  40  lb., 
be  allowed  to  evaporate  spontaneously,  a  residue  isVft  of  a 
yellow  or  dark-brown  colour  which,  besides  mineral  im- 
purities (oxide  of  iron),  often  contains  a  small  quantity  of 
machine-oil  floating  on  the  surface,  and  removable  in  a 
separating  funnel.  Ammonium  carbonate  is  almost  always 
present,  often  crystallised  in  fine  needles.  The  residue  also 
naturally  contains  more  or  less  NH3  in  solution.  By  treat- 
ment with  try  potassium  carbonate  the  liquid  was  freed 
from  the  water, and  the  greater  part  of  the  ammonia  driven 
off,  the  remainder  being  removed  by  heating  under  a  vertical 
condeuser.  The  remaining  liquid"  was  purified  from  the 
brown  colouring  matter  by  a  single  distillation.  It  distilled 
between  70  and  150  C.  This  was  separated  into  fractions 
boiling  it  To  to  903  and  116°  to  130°  C.  The  intermediate 
portion  was  a  mixture  of  the  two.  The  higher  fraction 
consisted  principally  of  pyridine  and  its  higher  homologues; 
that  boiling  above  1 4o  sme]t  strongly  of  nicotine.  Occa- 
sionally from  the  residue  of  the  distillation  which  contains 
machine-oil,  scales  separate  out  which  iv,n-  recognised  as 
naphthalene  by  the  melting  point,  Bi 

The  fraction  boiling  from  70=  to  90°  C.  had  a  distinct 
smell  of  pyridine,  which  could  not  be  removed  by  repeated 
distillation.  \Vhen  much  pyridine  is  present,  it  may  be 
estimated  by  titration  with  |N-H^04,  and  methyl  orange 
as  indicator.  The  quantity  of  concentrated  sulphuric  actd 
calculated  from  the  titration  is  addid  to  the  stronglv  cooled 
liquid,  and  the  lighter  layer  separated  from  the*  heavier 
layer  of  sulphate,  the  separation  being  precise.  When  onlv 
a  small  quantity  of  pyridine  is  present,  or  to  remove  the 
last  traces,  the  liquid  is  agitated  with  freshly-fused  zinc 
chloride,  filtered  and  rectified.  It  boils  at  7t  to  77  C, 
and  therefore  appears  to  be  simple.  It  is  decomposed  hv 
boiling  alkali  into  ammonia  and  acetic  acid,  hut  contains 
only  23-9  to  24  ■  1  per  cent,  of  nitrogen,  while  acetonitrile, 
which  the  above  reaction  indicates,  contains  :t4- 1  per  cent, 
of  nitrogen.  It  must,  therefore,  notwithstanding  its  constant 
boiliDg-point,  be  a  mixture.  In  coal-tar,  acetonitrile  is 
always  associated  with  ethyl  alcohol,  from  which  it  cannot 
be  separated  by  fractional  distillation.  From  the  work  of 
Vincent  and  Delachanel  (Huli.  Soc.  Chem.  ISSo.  33,  405), 
the  mixture  must  consist  of  70  per  cent,  of  acetonitrile  and' 
30   per  eeut.  of  alcohol.     Both  constituents   were  further 


' 
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chemically  identified.    In  the  light  boiling  fraction,  b 

was  found.     Other  alcohols,  acetone,  and  ammonium    salts 
found  by  Strom!  not  be  det(  i  ' 

For  the    valuation  of   liquefied   ammonia,    it    is    usually 
t  to  determine  the  residue   i  sation,  with- 

out attending  to   it-   composition.     For  this  purpose  the 
is  placed  horizontally,  and  an  open  steel  tune  screwed 
on  the  valve.     By  opening  the  valve.  20  to  50  gnus,  are 
allowed  to  flow  into  an  Erlenn  The  previously- 

tared   flask    is  quickly  weighed  with   the  ammonia   and  the 
stopper.     The  stopper  lus  two   perforations  for  a  potash 
tnbe  and  a  glass  tube  beut  at  right  angles,  the    iatter   being 
ind  the  former  open, so  that  the  volatilised  ammonia 
must  pass  through  the  potash  tube.     At    the   ordinary  tem- 
re,  two  to  three   hours   suffice   for  the   dissipation  of 
the    ammonia:   occasional     shaking    assists    the   operation. 
Thr  residue,  which  contains  more  or  less  ammonia,  accord- 
ing to  its  composition,  is  heated  not  above  40°  C,  and  then 
dry  air  is  passed  in  by  the  glass  tube.     Both  tubes  are  then 
and  the  apparatus  is   again  weighed,  giving  data  for 
the  residue. 

By  testing  a  number  of  samples  from  the  same  bottle 
under  various  conditions,  it  was  shown  that  the  contents 
were  homogeneous,  with  no  tendency  to  settle  out.  Samples, 
each  of  33  grms.,  drawn  from  one  and  the  same  bottle,  in 
^,  in  1,  and  in  five  minutes,  gave  0-9,  0'9,  and  1-0  per 
cent,  residue.  The  whole  contents  of  the  bottle,  19-5  kilos., 
were  allowed  to  evaporate  in  SO  hours,  and  a  residue  was 
obtained  o(  185  c.c,  with  a  s]i.  gr.  o-87,  corresponding  to 
<VS1  per  cent.  Under  the  inverted  condenser  this  lost 
only  3  per  cent,  of  XH3,  which  does  not  alter  the  result. 
Experiments  were  also  made  to  show  that  the  volatilised 
ammonia  does  not  carry  oft'  any  of  the  impurities.  Linde's 
Ice  Machine  t  o.  were  perhaps  the  first  to  attempt  a  volu- 
metric determination.  In  this  method,  however,  no  account 
is  taken  of  the  difference  in  specific  gravity  of  the  ammonia 
and  the  residue.  The  authors  independently  arranged  a 
similar  apparatus,  taking  account  of  specific  gravity.  They 
determined  that  liquid  ammonia,  at  the  usual  temperature 
of  —  38"'  C,  has  a  specific  gravity  of  about  0'68.  That  of 
the  residue,  varies  with  its  composition,  but  0,n  is  a  suffi- 
ciently exact  average. 

The  essential  part  of  the  apparatus  is  a  glass  tube  of  30 
to  40  mm.  internal  diameter,  at  the  lower  end  of  which  a 
narrow  glass  tube  is  fused,  of  5  mm.  bore,  and  holding 
1"1  c.c.  The  whole  tube  holds  about  100  c.c,  with  a  mark 
at  10  c.c.  representing  33  -3  grms.  of  ammonia.  The  lower 
narrow  portion  is  divided  into  IS  parts,  so  that  each  division 
represent-  o-2  per  cent.  When  filled  to  the  mark  with 
ammonia,  a  grooved  cork  is  inserted,  and  the  contents  are 
allowed  to  evaporate  spontaneously.  The  operation  is  cora- 
plete  in  :!  hours,  or  if  hastened  by  placing  the  lower  tube 
in  water,  in  \  hour.  The  process  is  at  fault  if  the  ammonia 
contain  much  water,  as  then  the  residue  may  contain  25 
per  cent,  of  ammonia ;  otherwise  the  error  from  dissolved 
ammonia  is  so  slight  as  to  be  negligeable. 

authors  state  thai  small  quantities  of  gas  are  dis- 
solved in  liquid  ammonia,  which  escape  with  that  iras  on 
evaporation,  and  are  not  found  dissolved  in  the  residue. 
They  are  engaged  in  the  investigation  of  these  gases. 

— L.  J.  de  W. 

Sodium  Bicarbonate,  Analysis  of .     G.  Lunge.     Zeits.  f. 
w.  Chem.  1897,  Iti9 — 171. 

i  ■  i.  gives  the  details  of  a  process  devised  by  K.  J. 
Snndstrom  for  the  rapid  analysis  i  bicarbonate, 

which  has  been  in  use  for  some  years  past  at  the  ammonia- 
soda  work-  at  T  .:.  [J.S.A.).  It  has  the 
advantage  over  Lunge's  method  in  not  requiring  semi-normal 
ammonia,  and  although  not  so  accurate  as  the  gas  volu- 
metric method,  is  sufficient!}  so  for  all  practical  and  com- 
It  is  based  upon  the  fact  that  a  sodium 
bicarbonate  solution,  when  treated  with  caustic  soda  lye, 
decomposes  according  to  the  following  equation — 
NaHCOa  -  NaOH  Na,COa  -.  II.'  i. 
When  the  whole  of  the  bicarbonate  has  been  converted  into 
normal  carbonate,  the  addition  of  a  single  drop  of  caustic 
soda  lye  has  the  effect  of  causing  the  mixture  to  give  a 


brown  coloration  w  ith  silver  nitrate  solution  ;  and  this  point 
is  determined  by  spotting  on  a  porcelain  plate.  The  total 
alkali  is  determined  by  titration  with  N-acid,  and  the  two 
estimations  give  all  the  data  necessary  for  the  calculation. 
Tlu-  caustic  soda  lye  is  prepared  by  making  up  a  solution 
of  20°  1!.  from  commercially  pure  caustic  soda,  precipitating 
with  barium  chloride,  saturating  with  barium  hydrate,  and 
diluting  to  N-strength.  The  titration  value  is  determined 
with  N-hydrochloric  acid  in  the  cold, using  phenolphthalein 
as  an  indicator.  In  a  given  sample,  two  lots  of  4'2  grms. 
were  weighed  off,  the  total  alkali  in  one  being  determined 
with  N-hydrochloric  acid.  The  other  portion  was  placed  in 
a  250  c.c.  porcelain  dish  (Lunge  prefers  to  use  a  glass 
beaker),  and  covered  without  stirring  with  100  c.c.  of 
water  at  a  temperature  of  153 — 20°  C.  Approximately  the 
amount  of  the  X-caustic  soda  solution  was  then  run  in.  In 
this  case,  knowing  that  the  bicarbonate  was  at  hast  96  per 
cent.,  4S  e.c.  were  used,  and  the  mixture  was  stirred  until 
the  whole  was  dissolved,  which  required  about  one  minute. 
The  addition  of  the  X-XaOH  was  then  proceeded  with, 
adding  first  0'5c.c,  subsequently  0-2  c.c,  and  finally  drop 
by  drop.  After  each  addition,  a  drop  of  the  solution  is 
spotted  with  silver  nitrate  solution  (20 — 25  per  cent.)  on  a 
porcelain  plate,  uncil  a  brown  coloration  is  formed  at  once. 
The  percentage  of  bicarbonate  is  obtained  by  multiplying 
the  X-XaOH  used  by  2  ;  that  of  the  normal  carbonate  by 
subtracting  the  X-alkali  from  the  N-acid,  and  multiplying 
the  difference  by  53  42nds. 

Thus,  4' 2  grms.  of  bicarbonate  require — 

C.c. 

N-acid 49'9 

N-alkali 49-7 

0-2 

Therefore — 

NaHCOa  =  2'0  x  19*7 =  99'4 

NajCO]    =  Q-2  x  5S/42nds =  0-25 

NaCl =  O'O 

Difference =  0"S5 

100-0 

An  attempt  to  use  ordinary  X-XaOH  in  place  of  that 
recommended  by  Sundstrom  was,  according  to  Lunge,  not 
attended  with  good  results,  and,  moreover,  since  the  solu- 
tion contains  caustic  baryta,  a  turbidity  in  it  at  once 
demonstrates  the  presence  of  carbonate.  It  is  therefore 
advisable  in  all  eases  to  allow  the  liquor  to  settle,  to 
estimate  its  value  with  X-acid,  and  any  indicator,  before 
each  series  of  determinations,  and  to  use  it  from  a  burette 
which  can  be  filled  from  the  lower  end,  the  upper  end  com- 
municating with  the  stock  bottle,  which  is  provided  with  a 
soda-lime  filter  for  the  entering  air. — T.  A.  L. 

Thoria,  Behaviour  of,  with  Oxalic  Acid  and  Ammonium 
Oxalate,  and  tki  Estimation  of.  C.  Glaser.  Zeits.  Anal. 
Chem.  36,  213—219. 

Ix  a  previous  paper  upon  the  analysis  of  monazite  sand 
(.Chem.  Zeit.  1896,  63,612;  this  Journal.  1S9C,  675—577), 
the  author  stated  that  he  had  found  that  when  thoria  had 
been  kept  in  solution  as  oxalate  by  ammonium  acetate  and 
afterwards  was  re-precipitated  by  ammonia  and  redissolved 
in  mineral  acid,  it  was  then  no  longer  possible  to  effect  its 
complete  precipitation  as  thorium  oxalate  by  saturating  the 
nearly  neutralised  and  boiling  solution  with  ammonium 
oxalate,  and  allowing  the  liquid  to  cool.  He  has  since 
investigated  this  behaviour,  and  he  finds  that  the  reason  of 
the  incomplete  precipitation  is  because,  in  nearly  neutral 
solutions,  thorium  oxalate  is  somewhat  soluble  in  ammonium 
oxalate — a  fact  which  was  not  known  at  the  time  of  his  former 
paper,  but  which  has  since  been  established  by  other  workers. 
The  facts  that  he  has  elucidated  are  as  follows: — From  a 
boiling  nearly  neutral  mineral  acid  solution,  thoria  is  not 
precipitated  at  all  by  ammonium  oxalate,  even  when  no 
excess  of  the  latter  is  present  ;  thorium  oxalate  is  only 
precipitated  on  allowing  the  solution  to  cool,  when  it  settles 
down  in  a  crystalline  form.  If,  however,  a  large  excess  of 
ammonium  oxalate  be  present  it  may  be  entirely  prevented 
from  precipitating  even   in   the   cold.     Ammonium  acetate 


Kaj  11.1897.]         THE   JOURNAL  OF  THE   SOCIETY   OF  CHEMICAL  INDUSTRY. 


increases  the  soluble  action  of  the  liquid,  but,  contrary 
to  what  the  author  had  Burmised,  it  has  no  other  infi 
,i  is  .|u:intiiatinl>  precipitated  as  oxalate  L- 
acid,  or  ammonium   oxalate  even   in   excess,   and   in   the 
•■■  of  ammonium   acetate,  bj  rendering  the  solution 
■h  acid  with  hydrochloric  acid. 
The  composition  ol    ihe  oxalate  formed  varies  according 
t„  the  m  ;  1 1  oria  be  die 

hydrochloric  acid  and  Ihe  solution  boiled  before  on  < 
is  added,  a  precipitate  ol  thorium  oxide  and  oxalati 
in  adding  the  oxalic  acid  ;    sometimes  also   the  oxide  is 
partially  precipitated  before  the  oxalic  acid  is  add.- 1,  an. 1 
remains  insoluble  on  addition  of  more  hydroehli  i 
On  the  other  hand,  if  the  oxalic  acid  be  added  I 
sedation   is    boiled,    the    normal    oxalate    precipitates    on 
{,  having  the  compositioi     l      ■ 
■ 
The  oxalate,  which  is  precipitated  bj  ammonium  oxalate 
( not  in  ■  om  nearly  neutral  solutions  by  boiling  and 

than  allowing  to  cool,  is  also  not  of  normal  composition. 
Neither  is  the  oxalate  precipitated  by  ammonium  oxalate  in 
the  presence  of  excess  of  hydrochloric  aoid.  In  the  latter 
case  it  was  found  that  the  oxalate  Ft  rmed  corresponded  to 
innula  ThH,(C  11  I        '-ill  0  (dried  at  100   C). 

thorium  oxalate  in  ammonium 
oxalate,  raises  the  question  whether  in  the  scheme  of 
analysis  of  mi  nd  given  in  the  author's 

ime  of  the  thoria  would  be  held  in  solution  by 
if  ammonium  oxalate  used  and  so  be  included 
among  the  zirconia  earths  forming  solobli  oxalates.  It  is 
evident  that  in  separating  thoria  from  zirconia,  more 
ammonium  oxalate  should  be  avoided  than  what  is  necessary 
to  keep  the  zirconium  oxalate  in  solution,  and  t: 
easily  be  done  when  only  these  two  earths  are  present  in  the 
solution.  When  cerium  is  also  present,  it  is  not  so 
avoid  a  of  ammonium  oxalate  owing  to  the  for- 

mation of  the  insoluble  cerium  oxalate. 

The  action  of  a  large  excess  of  ammonium  oxalate  on 
thoria  in  the  presence  of  ceria  was  tl  ere  fore  next  investigated, 
and  it  was  found  that,  even  in  the  presence  of  a  very  large 
•  f  ammonium  oxalate  (about  5  gnus.),  about  half  the 
thoria  was  precipitated  as  oxalate  along  with  the  cerium 
.  the  precipitation  being  effected  by  adding  the 
ammonium  oxalate  to  a  boilil 

of  the  earths  in  sulphuric  acid,  and  then  allowing  the  liquid 
to  cool.  The  remainder  of  the  thorium  was  kept  in  solution 
l>v  the  I  ammonium   oxalate  used,  and  was  pre- 

cipitated from  the  filtrate  from  the  oxalate  precipitate-.  l.\ 
the  addition  of  hydrochloric  a  id.  \b  i;t  one-half  the 
thorium  was  precipitated  with  the  cerium,  both  when 
relatively  much  or  little  cerium  was  present. 

It  was  further  found  that  in  separating  the  OXaJ 
thorium  and  cerium  by  ammonium  acetate,  it  was  important 
to  avoid  a  large  excess  of  the  acetate,  as  it  was  found  that 
cerium  oxalate  is  slightly  soluble  in  this  reagent,  [fan 
excess  of  ammonium  oxalate  be  ttsed.it  only  requires  the 
addition  of  a  few  c.c.  of  ammonium  acetate  solution  to 
dissolve  out  the  whole  of  the  thorium  from  the  cerium 
oxalate. 

In  order  to  se<*  whether  thorium  was  kept  in  solution  by 
the  excess  of  ammonium  oxalate  and  included  therefore 
the  zirconia  earths  when  making  an  analysis  of 
monazite  sand  by  the  author's  published  scheme,  a  sample 
of  monaiite  sand  was  analysed  by  this  method,  but  after 
separating  the  cerium  earths  and  the  thoria  as  insoluble 
oxalates,  the  filtrate,  containing  the  zirconia  earths,  &c.,  was 
I  with  excess  of  ammonia,  the  precipitated  bases 
filtered  off.  and  redissolved  in  an  excess  of  hydrochlo 
oxalic  acid  added,  and  the  liquid  allowed  to  stand  for  some 
hours  in  a  warm  place.  No  precipitate  of  thona  was  Formed. 
The  zirconia  tinalh  si  parated  From  the  sample,  was  likewise 
examined  in  the  same  way,  and  found  to  be  free  from 
thorium. 

Die    fact   that    thoria,  although    known    to   be   soluble  in 

f  ammonium  oxalate,  had  been  completely  se|  anted, 

with  the  cerium  earths,  causes  the  author  to  suggest 

the    possible   presence   of   some   earth    among  the    cerium 

earths  which  by  a  catalytic  action  brings  about  the  complete 

precipitation  of  the  thoria.     Indeed,  cerium  itself  has  this 


But  as  the  • 
understood,  in  order  to  insure   the  determination  of  all  the 

ih. H  lends  the  treatment   of  the  filtrate  from 

the   precipitati 

of  the  zirconia,  as  abn 
If  eei has   not  to  bi  ined,  then  the  solution  ol 

the  eal  tli-    in    -nip! 

be  at   once   I  n  ated   n  itb   exi  ess  of  hydn 

oxalic  acid,  which  will  precipitate  all  tin-  thoria  and 

the  ceria  a-  oxalates,  the  zin. iu  and  other  earths  passing 

into  solution,    die  thoria  and  ceria  can  then  be  separated 

by  amnion  in  in  acetate  as  USOal.  Re  found,  however,  that  the 
thoria  precipitated  in  this  way  was  impure  in  colour,  and  he 
does  not  re  ommend  this  modification. 

Ihe  following  corrections  and  amplifications  should  be 
made  in  tl  the  characteristic  reactions  of  the  rare 

earths  given  in  his  former  communication  :  — 

1.  The  statement  that  thoria  and  cerium  protoxide  are 
ipitated   by  ammonium  carbonate  in   the  same   way  as 

by  ammonia  is  incorrect.  In  Graham-Otto  it  is  said 
"  thoria  and  cerium  protoxide  an'  easily  soluble  in  tin 
ammonium  carbonate,  as  are  also  the  majority  of 
the  earths  mentioned,  and  an  precipitated  from  the  solution 
on  boiling.'' 

2.  The  behaviour  of  thoria  with  ammoninm  oxalate  should 
be  stated:  precipitates  in  the  cold,  soluble  on  beating, 
ri'_\  stolline  on  cooling,  provided  a  large  excess  of  the  reagent 
be  avoided.  Exi  acid  precipitates  the 
oxalate  completely  on  cooling. 

:!.  Th.'  statement  that  thorium  oxalate,  which  is  held  in 
solution  by  ammonium  acetate  and  ammonium  oxalate,  is  in 
put  precipitated  by  hydrochloric  acid,  musl  be  enlarged  by 
the  addition  that  a  sufficiently  large  excess  of  hydrochloric 
acid  causes  a  quantitative  precipitation. 

4.  It  must  be  noted  that  zirconium  oxalate  is  soluble  in 
hydrochloric  acid. 

5.  Cerium  oxalate  is  slightly  soluble  in  ammonium 
acetate.— II.  S.  1'. 

SiliioH,  A  Rapid  Method  for  the  Determination  of,  hi 
Silico-Spiegei  and  Ferro-Silicon.  0.  13.  Murray  and 
(..  1'.  .Maury.     J.  Amer.  Chcin.  Soc.  1897,  19,  138—139. 

The  authors  describe  the  following  method  for  the  deter- 
mination of  silicon  in  a  rapid  and  accurate  manner  : — 0*5 
grin,  of  the  very  finely  divided  sample  is  placed  in  a 
porcelain  or  platinum  dish  ;  50  c.c.  of  water,  10  c.c.  of  hydro- 
chloric acid  tsp.  gr.  I  "Jul,  and  12  c.c.  of  sulphuric  acid 
i  1  part  of  sulphuric  aci  1  i  I  "84  sp.  gr.  I  to  .'!  parts  of  water) 
are  poured  on  it,  and  tho  contents  of  the  dish  heated  until 
copious  fumes  of  sulphuric  acid  are  given  off.  When  cool, 
Id  c.c.  of  hydrochloric  acid  are  added,  and  the  whole  is 
heated  to  soften  the  sulphate  of  iron;  finally  it  is  treated 
with  75  c.c.  of  water,  and  raised  to  boiling.  The  heating  is 
discontinued,  and  note  taken  as  to  whether  there  is  any 
effervescence  when  boiling  cease-,  should  this  occur,  the 
liquid  must  be  evaporated  until  copious  funics  of  sulphuric 
acid  arc  again  given  off',  and  then  it  is  treated  in  the  manner 
above  described.  The  solution  is  filtered,  washed  with 
hydrochloric  acid  and  hot  water,  ignited  iu  a  platinum 
crucible,  and  weighed.  A  few  drops  of  sulphuric  acid  and 
enough  hydrofluoric  acid  are  added  to  dissolve  the  silica. 
The  liquid  is  then  evaporated  to  dryness,  heated  to  decompose 
the  sulphates,  cooled,  and  weighed.  The  difference  in  the 
two  weights  represents  silica.  The  whole  operation  can  be 
accomplished  iu  30  minutes. — J.  L.  15. 

Pig  Iron,  Determination  of  Sulphur  in.     A.  A.  Blair. 

J.  Amer.  L'heui.  Soc.  1897,  19,  114—115. 

ATTENTION  has  frequently  been  drawn  to  the  fact  that  the 
residue  left  from  pig  iron  after  treatment  with  dilute 
hydrochloric  acid,  contain-  sulphur.  The  author  is  able  to 
convert  all  volatile  sulphur  compounds  into  hydrogen 
sulphide  by  passing  the  evolved  gases  through  a  tube  filled 
with  pumice,  heated  to  redness.  This  method  is  not, 
however,  of  general  application.  It  is  pointed  out  that 
sulphur  is  liberated  from  pig  irons  under  the  following 
conditions  :  —  1.  As  hydrogen  sulphide,  by  solution  of  iron 
in  hydrochloric  acid.  2.  As  other  compounds,  not  absorbed 
by  alkaline  lead   salts,  or  oxidised  by  bromine  or  potassium 
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permanganate.  3.  In  some  form  upon  which  boiling 
hydrochloric  acid  has  no  action,  but  which  is  oxidised  by 
nitric  acid  or  aqua  regia.  1.  In  sonic  form  not  attacked 
by  nitric  acid,  hydrochloric  acid,  or  aqua  regia.  When 
sulphur  exists  in  the  last-mentioned  state,  it  may  con- 
veniently be  estimated  by  Bamber's  method  (this  Journal, 
1894,  603).— J.  L.  B. 

Nickel,  Estimation  of,  in  Nickel  Steels.     J.  Spuller. 
Chem.  Zeit.  1897,21,  248—244. 

Tun  Following  colorimetric  method  is  stated  by  the  author 
to  give  satisfactory  and  rapid  results.  2  grins,  of  the 
sample  to  be  examine],  and  2  grms.  of  a  normal  nickel  steel 
containing  a  known  amount  of  nickel,  are  weighed  out  into 
two  250-c.c  flasks,  and  about  GO  c.c.  of  nitric  acid  (sp.  gr. 
1-2)  added  to  each.  The  contents  of  the  flasks  are  boiled 
until  solution  is  complete,  and  nitrous  fumes  are  no  longer 
given  off.  When  cold,  the  iron  is  precipitated  with  zinc 
oxide,  and  the  green  colours  of  the  resulting  filtrates  are 
compared,  a  white  homogeneous  paper  being  used  for 
ground.  Since  nickel  steels  generally  contain  from 
1  to  7  per  cent,  of  nickel,  a  fairly  reliable  result  can  be 
quickly  arrived  at,  if  the  standard  has  about  the  same 
percentage  of  nickel  as  the  sample.  The  author  employs 
three  standard  nickel  steels  containing  1,  3,  and  5  per 
cent,  of  nickel. 

More  accurate  results  may  be  obtained  by  comparing  the 
colours  in  a  calibrated  vessel  and  adding  a  known  volume 
of  water  to  the  test  until  the  colour  is  identical  with  the 
standard.  Steels  containing  under  1  per  cent,  of  nickel 
cannot  be  submitted  to  this  method,  on  account  of  the  faint 
colour  of  the  solution. — J.  L.  B. 

Antimony,  Estimation  of,  as  Tetro.ride.  H.  Baubigny. 
Comptes  Kend.  1897, 124,  499—502.  (See  also  page 475, 
col.  1.) 

The  estimation  of  antimony  as  tetroxide  was  first  proposed 
byBunsenin  18.58,  but  subsequent  investigations  by  Il'insen 
himself  and  by  Brunck  and  Read  have  thrown  some  doubt 
on  the  stability  of  Sh.0.,  at  high  temperatures.  Starting 
with  the  pentoxide  Sh,<J:„  the  author  has  ignited  it  in 
crucibles,  from  which  the  gases  from  the  flame  were  carefully 
excluded  at  temperatures  gradually  increasing  up  to  800', 
at  which  temperature  its  weight  became  constant.  The 
analysis  of  the  substance  thus  produced  was  found  to 
correspond  exactly  to  the  composition  required  by  the 
tetroxide  Sb.O.,.— J.  S. 

Basic  Slag,  Chemical  Composition  and  Agricultural 
\aiai-  of.  G.  Paturel.  Bull.  Soc.  Chim.  1897,  17, 
319—321. 

See  under  XV.,  paye  450. 

Phosphates  in  Horn-  Meal,  Cilrali  Solubility  of. 

A.  Keller.     Chem.  Zeit.  1897,  21,  323. 

See  under  XV.,  page  451. 


ORGANIC  CHEMISTRY.— QUALITATIVE. 

Schiff't  Reaction  applied  to   Acid  Magenta.      L.  Lefevrc. 
Bull.  Soe.  Ind.  Mulhouse,  1897,  84 — 86. 

According  to  Cazeneuve  (Bull.  Soc.  Chim.  1896,  723; 
r/.  this  Journal,  Is'.iG,  560),  Acid  -Magenta  does  not  give 
Schiff'e    reaction.      This,    as    the    author    points    out,    is 

us,  and  he  liters  to  Sehilf's  original  paper  (Comptes 
Bend.  1865,  45),  pointing  out  at  the  same  time  that  the 
differeni  d  by  Cazeneuve  is    due  to  a  time  effect. 

The  particular  aldehyde  employed  also  influences  the  test. 
Thus  a  solution  of  Acid  Magenta  (1  :  1  mm,  acidified  with  a 
drop  of  sulphuric  acid  and  decolorised  with  bisulphite 
lour  when   treated  with  a  few  drops  of  a  -10 

nt.  formaldehyde  solution,  whilst  a  much  larger 
quantity  of  acetaldehyde  is  required  to  effect  the  same 
result.  In  all  cases,  however,  the  colour  returns  much 
more  rapidly  with  Magenta  than  with  Acid  Magenta.  Urbain 
(Bull.  Soc.  Chim.  Ik'jC,  155 ;  this  Journal,  1896,  560) 
states  that  condensation  products  are  formed  by  the  action 


of  aldehydes  on rosanilines, and  Cazeneuve  suggests  (loc. 
cit.)  that  if  this  be  the  case  the  condensation  takes  place 
in  the  ring  in  Magenta  at  the  positiou  occupied  by  the 
sulphonic  acid  group  in  Acid  Magenta,  since  the  latter 
does  not  react  with  aldehydes.  In  Schiff's  original  memoir, 
however,  it  is  pointed  out  that  the  regeneration  of  the 
colour  of  the  decolorised  Magenta  solution  is  due  to  the 
formation  of  a  new  compound.  The  following  is  the  quota- 
tion referred  to: — I  >n  shaking  a  dilute  sulphurous  solution  of 
the  sulphate,  or  of  any  other  salt  of  Rosaniline,  with  a 
few  drops  of  aldehyde,  sulphurous  acid  is  given  off :  the 
solution  turns  red,  then  violet,  and  a  precipitate  is  gradually 
formed  consisting  of  small  violet  scales  with  a  bronze-like 
lustre.— T.  A.  L. 

Linseed  Oil,  Differences  between  Boiled  and  Ram.  G.  Mor- 
purgo.  Giorn.  di  Farm,  di  Trieste,  1896, 1  361  ;  Chem. 
Zeit.  21,  37. 
The  presence  of  lead,  zinc,  or  manganese  in  linseed  oil 
shows  that  the  oil  has  been  boiled.  The  absence  of  these 
metals  does  not,  however,  prove  the  oil  to  be  raw  oil, 
as  some  so-called  boiled  oils  (prepared  by  an  aeration 
process)  are  quite  free  from  metallic  oxides.  The  author 
has  found  the  following  method  a  reliable  one  for  distin- 
guishing boiled  from  raw  linseed  oil.  The  oil  is  saponified, 
the  soap  dissolved  in  water,  and  the  resulting  clear  solution 
treated  witji  common  salt  until  no  more  soap  separates  out. 
If,  after  filtration,  the  filtrate  be  made  strongly  acid  with 
acetic  acid,  a  turbidity  shows  that  the  oil  used  was  boiled, 
whilst  the  filtrate  from  a  raw  oil  remains  clear.  — W.  P.  S. 

Alkaloids,  Action  of  Tannin  on  Some.     O.  de  Coniock. 
Comptes  Bend.  1897,  124,  506—508. 

The  author  describes  some  experiments  on  the  action  of 
tannin  on  alkaloids,  and  has  arrived  at  the  following  method 
of  distinguishing  pyridine  from  piperidine.  On  adding  a 
few  drops  of  tannin  solution  (l'434grm.  in  20  c.c.)  to 
solutions  of  a  few  drops  of  the  two  bases  in  150  c.c.  of  water, 
a  white  amorphous  precipitate  is  formed  in  the  case  of 
pyridine,  whilst  with  piperidine  a  clear  yellow  liquid  is 
obtained,  which  becomes  gradually  darker,  and  finally 
reddish-brown. —  J.  S. 

Margarin,  The  Question  of  Colouring.     R.  Henriques. 

Chem.  Rev.  Fett  u.  Ilarz  Ind.  4,   [5],  68—70. 

Sei   under  XVIII.  A.,  paye  45G. 

Margarin,  Addition  of  Dimethnlamido-azobenzenc  to. 
A.  I'artheil.     Chem.  Zeit.  1897,  21,  [27],  255. 

See  under  XVIII.  A.,  paye  457. 


ORGANIC  CHEMISTRY.— QUANTITA  TIVE. 

Fret   Nitrogen  in  Purified  CoaJ-Gaa,  Determination  of  the. 
G.  Arth.     Bull.  Soc.  Chim.  1897, 17,  427 — 132.' 

Tile  determination  of  nitrogen  in"  coal-gas  by  measurement 
of  the  residue  after  an  etidiometric  combustion  is  in- 
accurate, for  the  operation  is  only  carried  out  with  a  small 
volume  of  gas,  generally  poor  in  free  nitrogen,  and  the 
volume  of  the  residue  is  influenced  by  the  different 
impurities  introduced  in  the  previous  operations. 

In  the  purified  gas,  cyanides  are  present  in  such  small 
quantity  that  it  is  generally  impossible  to  show  their 
presence  in  several  litres  ;  basic  nitrogen  compounds  can 
he  removed  by  sulphuric  acid ;  thus  Dumas'  method  may  be 
employed. 

In  the  figure,  A  is  the  measuring  vessel,  each  of  the 
bulbs  containing  500  c.c. ;  the  cork  in  the  upper  end 
carries  the  water  manometer  C  and  the  tube  k.  To  avoid 
the  error  due  to  measuring  over  water,  when  not  in  use, 
A  is  kept  partly  full  of  gas  under  a  slight  pressure,  a  is 
a  three-way  cock,  the  lower  tube  of  which  has  two  branches 
</  and  e.  F  is  a  small  wash  bottle  containing  strong  sul- 
phuric acid.  G  is  a  combustion  tube,  placed  in  a  furnace, 
containing  a  layer  of  copper  oxide  55  cm.  long,  and  a 
coil  of  bright  copper  13  cm.  long.  H  is  a  nitrogcu- 
measuring  apparatus,  such  as  is  used  in  organic  combus- 
tions.    The  end  of  G  near  this  apparatus  should  be  bent, 
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aa  shown,  to  preveal  fracture  of  the  tube  bj  the  water 
Formed  in  the  combustion.  K  ia  a  tube,  23  cm,  long, 
containing    man  irbonate    dried    at    M">°  in    an 


atmosphere  of  carbon  dioxide;  this  tube  i^  also  placed  in  a 
furnace;  it  communicates  with  the  three-way  tap  h,  the 

lower  limb  of  which  dips  into  mercury.  From  a  to  i  the 
tubes  have  a  bore  of  about  -  nun. ;  c  and  i  should  be  as  near 
together  as  possible. 

The  copper  oxide  end  of  G  is  heated,  the  copper  being 
withdrawn,  if  the  tube  has  been  used  before  oxygen  is  sent 
through;  e  i~  eonnected  with  the  gas  supply,  the  tube 
ii  I  filled  with  gas.  and  the  clip  e  closed.  (F  and  G  are  not 
yet  connected.)  Winn  t;  ia  sufficiently  hot,  E  is  heated, 
and,  after  carbon  dioxide  has  bubbled  through  F  for  a  short 
time,  G  is  eonnected.  In  about  10  minutes  the  copper  coil 
is  introduced,  the  gas  lighted  under  it.   and  11   connected 

"'V, 

The  measuring  vessel  is  now   tilled  ;   the  gas  enters  at  _/*, 

is  allowed  to  till  the  upper  bulb,  the  clip  on  f  is  dosed, 
ami  B  lowered  until  the  air  from  the  manometer  tube 
inters  A.  B  is  raised  and  lowered  several  times  to  effect 
complete  replacement  of  the  air  in  the  manometer:  tin- 
gas  is  then  expelled  through  d.  and  the  whole  process  re- 
peated. The  whole  of  A  is  now  tilled  with  gas,  and  tie 
water  standing  at  the  zero  mark,  I)  is  closed,  the  pressure 
and  the  temperature  read  off.  The  air  being  driven  out  of 
G,  the  current  oi  gas  from  E  is  diminished  and  allowed  to 
pass  out  through  m.  The  gas  is  then  sent  slowly  through 
the  combustion  tube  at  a  rate  of  about  three  bubbles  per 
second  (75  minutes  will  be  required  for  1  litre);  the  level 
of  B  is  kept  adjusted  so  that  there  is  always  a  pressure  of 
4 — 5  em.  on  the  gas.  If  sufficient  nitrogen  collects  in  the 
burette,  only  500  e.C  may  be  burnt,  but  if  the  volume  he 
small,  the  whole  litre  should  be  used.  When  the  liquid  in 
A  reaches  the  mark,  1)  is  closed,  the  gas  allowed  to  flow 
until  the  previous  pressure  is  shown  on  the  manometer, 
then  i'  is  sharply  closed,  and  the  carbon  dioxide  allowed 
to  sweep  the  gas  out  of  F  and  G.  The  nitrogen  is  now 
measured  in  the  ordinary  way.  If  the  barometer  and 
thermometer  have  varied  during  the  experiment,  the 
volume  of  gas  burnt  must  be  corrected  accordingly. 

_A.  C.  W. 

Paraffin,  Estimation  of,   in  Distillates  of  High    Boiling 
Point   from  Brown    Coal    Tar   and    Crude    Petroleum. 

1>.  Holde.     Zeits.  angew.  Cheui.  1897,  116 — 117. 

1  ■•!  i.nwisi.  the  suggestion  of  Holand  to  apply  his  method 
(this  Journal,  1894,  286),  to  petroleum  products,  the  author 
found,  as  Aisinman's  experiments  showed,  that  the  lubri- 
cating oil  distillate  from  crude  petroleum  was  with  difficulty 
soluble  in  alcohol.  10  to  20  grms.  of  various  Russian  oils 
required  1  to  1-5  litres  of  alcohol  for  solution,  besides  the 
quantity  for  washing  and  reprecipitation.  In  addition  to 
oil,  this  large  amount  of  alcohol  dissolved  considerable 
quantities  of  paraffin,  1  litre  of  absolute  alcohol  at  0°  C. 
dissolving  0'3  gnu.  The  separated  paraffin  was  with 
difficulty  freed  from  particles  of  oil,  and  was  therefore 
generally  in  a  greasy  condition. 


I  lie  methods  of    I'awlewski  and    I  iwicz  and   of 

Xalo/.iceki  (this  Journal,  toe.  cil.)  wen    also  found  to  be 

CO  >l\  .  troublesome,  and  inexact. 

The  best  results  were  obtained  bj  working  out  a  pn 
of  Grotowsky,  modified  bj  Englcr  and  Bohm  (Dingl.  I 
262,   -fT.'';    thia   Journal,    1887,  .'171  —  372).  in 
ethereal  solution  of  the  oils  is  precipitated  i>\  alcohol  in  the 

.old,  although,  according  to  Holand,  considerable  quantities 
ol  paraffin  remain  in  solution  even  :it  several  degrees  below 
0  i'.,  and  the  repeated  crystallisations  recommended  by 
Engler  and  Bohm  must  waste  much  time.     The  author  a\ 

tins.'  faults  by  using  the  smallest  possible  quantity  of  fluid 
solution  and  precipitation  at  a  very  low  temperature  (  —  18 
to  —  20°  C),  and  by  working  as  quickbj   as  possible,      [hi 
precipitated    paraffin    i^    vashed   at    -  l^     to    -20    on  a 
double  filter  with  the  smallest  possible  quantity  of  a  mixture 
of   ether  and  alcohol.     Analyses    in    duplicate  of  a  number 
of  typical  lubricating  oil  distillates  of  various  fractions  - 
results   differing   by  only  a  few  tenths    per    cent.,  and    tests 
made  on  artificial  mixtures  of  nil   and  paraffin  gave   only 
slight   deviations    from   the    known   paraffin  content.     The 
operation  requires  only  from  1  to  2  hours.      Further  details 
arc  to  be  found  in  the  Mitt,  aus  den  Kg].  Techn.  \  I  rsuchs- 
anstaltetl,  1886,  llel'l    1,   178. — h.  J.  de  W. 

Haw  Filncs  [Vegetable],  A  Ait  Method  for  the  Quanti- 
tative Estimation  of.    I.chl.in.    Arch.  Ilyg.  1897,28,212. 

Tin:  method  depends  upon  the  use  of  ammoniucal  hydrogen 
peroxide,  by  means  of  which  starch  and  most  of  'he 
vegetable  albuminoid  substances,  especially  the  charac- 
teristic glutins,  are  dissolved,  whilst  pure  cellulose  is  barely 
attacked.  The  following  mode  of  procedure,  which  may 
be  modified  according  to  circumstances,  is  given  : — 3  to 
5  grms.  of  the  meal  or  bran,  powdered  so  as  to  entirely 
pass  through  a  sieve  of  0'2  mm.  mesh,  are  well  stirred  into 
100  c.c.  of  water,  contained  in  a  roomy  beaker,  so  that  no 
lumps  remain,  and  the  whole  is  boiled  for  half  an  hour. 
50  c.c.  of  20  per  cent,  hydrogen  peroxide  are  then  added, 
and  the  boiling  coutinued  for  20  minutes  with  gradual 
addition  of  15  c.c.  of  a  5  per  cent,  ammonia  solution.  The 
boiling  is  continued  for  a  further  20  minutes  after  tin' 
addition  of  the  ammonia  is  completed,  and  the  whole  is 
then  filtered  hot  through  a  weighed  filter,  washed  with 
boiling  water,  dried,  and  weighed. 

From  the  residue,  the  percentage  of  ash  and,  insubstances 
very  rich  in  nitrogen,  the  nitrogen  percentage  x  6'25,  is  to 
be  subtracted.  The  method  gives  fairly  concordant  results, 
and  possesses  the  advantage  that  the  solutions  obtained, 
filter  readily.— J.  T.  C. 

Linseed-Cake  Fat,  On  the  Iodine  Number  of.     I!.  A.  van 
Keiel  and  A.  C.  Antusch.     Zeits.  angew.  Cliem.    ls^r. 

210. 

In  answer  to  the  criticisms  of  Mastbaum  (this  Journal. 
1897,  150),  the  authors  remark  that  the  virions  linseed 
oils  extracted  by  them  from  the  seed  gave  iodine  numbers 
181  to  187,  or  an  average  of  185  ;  thus  not  differing  greatly 
from  173  to  183.  obtained  by  Mastbaum  himself.  They 
admit  the  possibility  that,  by  warm  or  cold  pressing  anil 
extraction,  linseed  oils  may  be  obtained  showing  different 
iodine  numbers,  but,  to  their  knowledge,  this  has  never 
been  actually  tested  ;  and  the  differences  in  Mastbaum'S 
numbers  for  one  and  the  same  olive  oil  obtained  at  varj 
temperature  and  pressure,  are  insignificant.  It  is  well 
known  that  the  iodine  numbers  of  liuseed  oils  exposed  to 
the  influence  of  light  and  air  decrease,  but  until  it  has  been 
proved  that,  in  well-kept  cakes  piled  up  one  upon  another, 
and  so  protected  from  light,  an  alteration  of  the  oil,  and 
therefore  of  the  iodine  absorption,  occurs,  Hubl's  proposi- 
tion must  be  accepted — that  the  age  of  the  fat  is  without 
sensible  influence  on  the  iodine  value.  The  iodine  numbers, 
166,  167,  and  168. four  d  by  the  authors  for  oils  of  extracted 
uakes,  cannot,  in  their  opinion,  be  fully  explained  by 
alterations  which  have  possibly  occurred  in  the  oils  in 
the  cakes,  and  they  therefore  think  that  a  determination  of 
the  iodine  number  of  linseed-eake  oils  is  always  of  im- 
portance as  a  test  of  purity. — L   J.  de  W. 
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Beetroot-Sugar    Analysis.      Resolutions    of    the   Austro- 
rarian  Chemists  engaged  in  the  Sugar  Industry  at 
the  Meeting  at  Buda-Pesth,  June  22,  1S9i>.     Zeits.  angew. 
Chem.  1897,  133—12 

it. — For  polarising  substances  containing 
only  the  half-shadow  instrument  is  to  be  used.    It  is  desirable 
to    use    the    400-inm.    apparatus   with    contracted     scale. 
During   the   observation,  the    polariscope    must    be   in    a 
fixed  i   far  from   the   source  of    light   that   the 

polarising  nicol  does  not  become  heated.  As  source  of 
light,  a  lamp  with  an  intense  flame  is  recommended ;  a 
triplex  gas  jet  with  metal  chimney,  lens  and  reflector;  gas 
with  the  Auer  burner,  electric  lamps,  duplex  petroleum 
lamps,  &c.  The  chemist  must  satisfy  himself  as  to  the 
accuracy  of  the  instrument  by  correct  quartz  plates,  and 
of  the  invariability  of  the  light  before  and  after  the  observa- 
tion ;   also  of  the  accuracy  of  the  weights,  the  polarisation 

the    observation    tubes,    and    the    cover 
Scratched  cover  glasses  must  not  be  used.     Results  are  to 
be  expressed  to  the  half  of  one-tenth  per  cent. 

Analysis  of  Hair  Sugar. — On  opening  the  sample,  the 
upper  layer  is  to  be  removed  with  a  spatula  or  a  spoon,  and 
discarded.  The  remainder  is  to  be  completely  emptied  into 
a  porcelain  dish  and  mixed.  Any  lumps  may  tx 
crushed  with  a  spoon.  The  sample  is  then  replaced  and 
the  weighings  made  forthwith.  For  the  polarisation  of 
first  products,  at  least  the  normal  weight  should  be  weighed 
out,  dissolved  iD  distilled  water  without  the  aid  of  heat,  and, 
after  clarifying,  made  up  to  100  c.c.  at  the  ordinary  tem- 
perature (not  too  far  from  17  -o  C).  Of  after-p.oducts 
it  is  advisable  to  take  a  multiple  of  the  normal  weight  and 
make  up  to  a  corresponding  volume.  The  flask  must  be 
standardised  with  water  at  17  •.">  C.  For  clarifying  and 
decolorising,  basic  acetate  of  lead  may  be  used  (3  parts 
of  lead  acetate,  1  of  litharge,  10  of  water),  concentrated 
solution  of  alum,  and  Seheibler's  colloidal  alumina.  Char 
and  decolorising  powder  are  absolutely  excluded.  For 
sugars  polarising  over  99,  alum  or  colloidal  alumina  alone 
will  suffice  ;  for  first  products,  1  c.c.  of  acetate  of  lead  and 
1  c.c.  of  alum  solution,  and  for  after  products,  2  to  3  e.c. 
of  acetate  of  lead,  1  to  2  e.c.  of  alum  solution  for  each 
100  c.c.  After  making  up  to  the  mark  and  wiping  out  the 
neck  of  the  flask  with  filter  paper,  the  clarified  sugar 
solution  is  well  shaken,  and  the  entire  contents  poured  on  to  a 
dry  quick-filtering  filter.  The  first  portion  running  through 
is  poured  away,  and  the  rest,  which  should  be  perfectly 
clear,  is  used  for  polarising. 

For  determining  water,  only  water-baths  are  to  be  used, 
with  or  without  vacuum  pump.  Air  baths  are  absolutely 
:  1.  10  to  15  grins,  are  dried  for  two  hours.  Sugars 
containing  more  than  3  per  cent,  of  water  are  dried  for  a 
double  period  of  time.  After  cooling  in  a  desiccator,  loss 
is  taken  as  water. 

Ash  is  determined  by  incinerating  at  least  3  grins., 
according  to  Seheibler's  method,  with  pure  sulphuric  acid 
in  a  platinum  dish  in  a  muffle  at  as  low  a  temperature  as 
possible,  a  dark  red  heat.  The  ash  should  not  be  fused, 
and   if,   on    bi  stened  with  water,   it  shows  sand  or 

other  mechanical  impurities,  a  fresh  test  should  be  made. 
10  per  cent,  is  deducted  from  the  ash  before  entering  the 
result  on  the  certi!: 

Litmus  is  to  !»■  used  for  determining  the  alkalinity.     It 
a    the  certificate   whether   the    sugar   is 
alkaline,  acid,  or  neutral. 

I  sugar    is    tested   for  qualitatively   by    dissolving 
10  gnus  adding  100  c.c.  of 

Soldaini's  Bolution,  aud  boiling  for  five  minutes,  reckoned 
from  the  commencement  of  the  boiling.  In  the  quantita- 
:imation,the  method  of  Herzfeld  (Z.  Zuek,  1886,  6) 
is  followed.  If  less  than  50  mgrms.  of  copper  (correspond- 
ing to  Irlij  per  cent,  of  invert  sugar)  are  obtained,  0-0  per 
cent  i-  to  In-  entered  on  the  certificate.  An  explanation  of 
the  reason  of  this  procedure  is  to  be  endorsed  on  the 
certificate.  If  more  than  0-05  per  cent,  invert  - 
found,  the  amount  is  t>  decimal  places, 

bj  the  third. 

Molasses  ami  Osmi  It'<rv, . — At  hast  .'in  e.c.  of 
molasses  or  osi ■  ed  from  air  by  warm- 

ing, aud  the    mechanical  impnritii  &    before   the 


density  is  determined  by  the  pyenometer.  The  heating 
must  be  so  carried  out  that  the  density  is  not  affected.  The 
density  is  to  he  expressed  to  five  decimal  places,  and  hotb 
old  aud  new  Beaume  degrees  are  also  to  be  added.  For  the 
direct  polarisation  the  dilution  is  to  he  so  chosen  that 
100  c.c.  of  the  clarified  solution  represents  the  half  uormal 
weight.  Clarification  is  to  be  made  with  10  c.c.  of  acetate 
of  lead  to  tbe  half  uormal  weight,  and  no  correction  for 
the  lead  precipitate.  The  reaction  to  litmus  is  to  be  stated, 
and  no  complaints  will  be  entertained  unless  the  test  is 
made  immediately  on  receipt  of  the  sample.  For  determin- 
ing the  ash,  10  to  20  grms.  are  carbonised,  extracted,  and 
evaporated,  &c.  unless  otherwise  desired.  Invert  sugar  is 
to  be  determined  by  Herzfeld's  method.  When  more  than 
1  per  cent,  of  invert  sugar  is  present  a  correspondingly 
smaller  amount  is  used  for  the  analysis.  For  calculating 
the  results  the  tables  of  Meissl  and  von  Hiller  are  to  be 
used  (Zeits.  angew.  Chem.  1890, 191  and  446).  If  less  than 
0  ■  05  per  cent,  be  present  it  is  to  be  entered  as  absent. 

Analysis  of  Molasses  by  Inversion. — In  the  determination 
of  sugar  by  the  Clerget  method,  clarification  with  lead 
acetate  is  not  usual,  but  in  the  case  of  abnormal  molasses 
aud  osmose  waters  where  char  does  not  suffice,  clarification 
is  effected  by  basic  nitrate  of  lead.  In  this  case  Herles's 
constants  are  to  be  used  in  the  formula  for  calculation,  but 
the  direct  polarisation  is  to  be  obtained  by  clarification  with 
basic  a«etate  of  lead.  Of  normal  molasses  and  osmose 
waters  the  half  normal  weight  is  inverted  in  a  100  c.e.  flask, 
according  to  the  prescription  of  Herzfeld ;  after  filling  to 
the  mark  it  is  shaken  up,  and,  if  necessary,  clarified  by 
extracted  char.     The   result   is   calculated  by  the  formula 

132.'7  for  tbe  temperature  of  20°  C. ;  for  other  temperatures 
correction   is    made   either   according   to    the   formula  of 
Tuehschmidt  ...,.-  _  1(  or  by  the  formula — 
120  =  It  +  0-0038  S  (20  -  Of 

where  S  =  P  t  I,  i.e.,  the  sum  of  the  readings  before  aud 
after  inversion  without  regard  to  sign,  and  t  the  tempera- 
ture of  observation  of  the  inverted  solution  in  centigrade 
degrees. 

Kaffinose  is  estimated  by  inverting  as  above  and  using  the 
,  .     „       0-5184,  V-  I         ,  „        P-Z 

formula  Z  =  —  0*8390 —  a  =  1'852'  products   con- 

taining more  than  2  per  cent,  of  invert  sugar  the  determi- 
nation of  ratfinose  by  the  inversion  method  is  to  be 
abandoned.  Abnormal  products  may  be  clarified  by  basic 
nitrate  of  lead  under  the  conditions  given  above. 

The  analysis  of  char  and  manures  is  touched  upon,  and 
directions  given  with  regard  to  samples.  The  resolutions 
were  to  come  into  force  on  Sept.  1,  1896. — L.  J.  de  W. 

Sugar  Solutions,  Nitrate  of  Lead;  The  Use  of,  for 
Decolorising  various.  II.  Pellet.  Bull,  de  P  Assoc,  des. 
Chim.  de  Sucr.  ct  de  Dist.  1S97:  14,  794 — 796.  (This 
Journal,  1897,  67.) 

The  substitution  of  nitrate  of  lead  for  basic  acetate  of  lead, 
proposed  by  Herles.  for  decolorising  the  various  sugar 
products  to  be  polarised,  is  criticised  by  the  author,  who 
has  cot  tried  this  reagent  on  beetroot  molasses.  He 
agrees  with  Weisberg  that  the  advantage  of  having  a  liquor 
which,  on  inversion,  is  less  coloured  tban  by  acetate  of 
lead,  is  very  slight.  A  few  decigrms.  of  a  special  char 
will  produce  a  very  great  decolorisation  without  absorption 
of  sugar.  Moreover,  the  use  of  nitrate  of  lead  necessitates 
the  use  of  caustic  soda,  and  the  formula  to  be  applied  for 
the  inversion  requires  to  he  changed;  this  is  a  complication. 
Finally,  the  precipitate  is  so  voluminous  that  a  correction 
must  be  made. 

When  a  lower  polarisation  is  found  on  defecating  with 
the  nitrate  than  with  acetate,  it  is  necessary,  as  Wei-1  rg 
remarks,  to  show  that  it  is  the  former  which  is  exact.  The 
author  holds  that  both  are  inexact  if  the  filtered  liquid  is 
alkaline,  as  is  generally  the  ease;  indeed,  it  maybe  more 
alkaline  with  the  nitrate  than  with  the  acetate :  the  true 
polarisation  is  that  given  by  the  liquid  freed  from  lead  and 
polarised  acid.  This  result  is  attained  directly  by  using 
sulphurous  acid,  which  is  a  powerful  decoloriser,  and  like- 
wise prevents  coloration  during  the  inversion.     The  liquor 
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(reed  from  lead  bj  sulphurous  acid,  and  being  acid,  from 
sulphurous  aoid  utdaceiia  .1.1,1,  is  in  n  favourable  oondition 
for  inversion,  a  purtiaj  01  complete  saturation  of  the  hydro- 
chloric  acid  l>\  c\  ite  of  lead  need  uol  be  feared, 

whereas  :i  di  struct (  bu  .11    ma]  occur  from  the  action 

of  the  mixture  of  hydroohloric  ueid  and  nitrate,  heati  1  ti 
0   C.     Tlu-  author  find-  do  advantage  in  substituting 
uitrato  ol  lead  and  caustic  ion  for  the  procedure 

he  has  indicated   for   the  analysis  of  molasses  in  general, 
iml  cane,  with  the  special  modifical  a  for 

the  latter. 

Nitrate  of  lead  and  caustic  soda  were  tried  on  cane 
molasses  without  any  advantage  as  regards  decolorisation  ; 
besides,  the  use  of  reagents  of  alkaline  reaction  should  now 
be  absolutely  proscribi  d  for  the  analysis  of  products  of  th< 
nana  containing  reducing  bodies  (dextrose  and  levulo 
rhe  neutral  acetate  of  lead  should  alone  be  used,  and  this 
also  neutralised  with  acetic  aoid.  Dec 
times  slight,  and  a  very  int.  nse  source  of  light  should  then 
be  used.  The  author  lias  given  details  relative  to  the  use 
of  acetylene  for  tin-  purpose.     1..  ■'■  do  \V. 

1     1st,    Quantitative   Determination    of,   in    Fermentation 
Experiments.     li.  Knsserow.     Wochenschr.  fur  Brauerei, 
•  14,  117—118. 

Tin:  examination  of  a  number  of  commercial  yeasts  shows 
—  (\)  that  the  amount  of  drj  yeast  substance  increi 
with  the  specific  gravity  of  the  yeast;  and  (2)  that  the 
specific  gravity  of  the  in  yeast  substance  is  approximately 
a  constant  (1*509),  which  can  be  calculated  from  either  of 
the  above  values.  In  order  to  determine  the  amount  of 
\ .  ,i~t  forme. 1  in  small  laboratory  experiments,  all  that  is 
necessary  is  t<>  siphon  oil  the  fermented  liqnor,  wash  the 
yeast  repeatedly  with  distilled  water,  and  then  transfer 
it  to  a  specific  gravity  bottle,  which  is  finally  filled  with 
distilled  water,  and  weighed.  From  the  weight  obtained, 
the  specific  gravity  and.  consequently,  the  amount  of  3 
can  be  calculated.  This  method  may  also  be  applied  to 
other  micro-organisms  which  subside  when  washed  with 
water.— A.  K.  M. 

Wine,  Detection  and  Quantitative  Determination  of  Cane 

in.  P.  Kulisch.  Zeits.  angew.  Cliem.  1897, 
-810. 
Tin:  amount  of  acid  prescribed  by  the  orticial  method  for 
the  estimation  of  cane  sugar  in  wines  (0*05  grm.  11(1.  to 
all  c.c.  of  wine)  suffice-  only  for  wines  that  have  been 
diluted  to  one-fifth.  Undiluted  wines  require  about  1  c.C. 
of  25  per  nut.  hydrochloric  acid,  although  under  these 
conditions  somewhat  too  much  sug.ir  may  be  found.  An 
excess  of  0*025  grin,  per  100  c.c.  is  to  be  considered  of  no 
importance.  For  wines  no',  diluted  to  one-fifth,  bet  at  least 
to  half  strength,  0*5  c.c.  .if  IK  I.  -p.  gr.  1  ■  12  I.  will  -uilice. 

Inversion  by    means   of  oxalic    acid   is   more  convenient, 

1  grm.  being  ample  for  wines  diluted  more  than  half;  for 

dilute  wines,  2  grins,  to  50  c.c.      Oxalic  acid  has  the 

advantage   of  not  affecting  the  optical   properties   of   the 

other  sugars  occurring  in  wines  along  with  cane  sugar. 

— L.  .1.  deW. 

'10/  and  Water,  Distillation  of  very  dilute  Mir  lures  of. 
Application  to  the  determin  S  dutiorts 

containing  from  1  in  3,000  to   1  in   lu,000.     M.   Nicloux 
and  L.  Bauduer.     Bull.  Soc.  Cbim.  1897, 17,  124—  1:27. 

SOLUTIONS  of  alcohol  of  strengths   between   0*2    ami 

per  cent,  may  be  determined  by  means  of  a  2  per  cent. 
solution  of  potassium  bichromate,  the  yellowish  green  colour 
due  I  ccess  of  bichromate  being  easy  to  distinguish  from 
the  bluish-green  solution  otherwise  obtained. 

In  the  distillation  of  ordinary  dilute  alcohol,  all  the  alcohol 
is  contained  in  the  first  third  of  the  distillate.  The  authors 
find  that  very  dilute  solutions  (,112  and  0*03  per  cent.)  also 
behave  in  a  similar  manner.  In  solutions  of  this  strength 
they  find  that  (1)  the  first  twentieth  of  the  distillate  contains 
about  5o  per  cent,  of  the.  alcohol.  (2)  the  more  dilute 
the  solution  the  greater  is  the  percentage  of  the  total  all 
coutained  in  any  fraction  distilled.  (3)  the  alcohol  in  the 
0*2  and  0*1  per  cent,  solutions  is  all  coutained  in  the 
first  third,  the  alcohol  in  the  0-03,  0-0:2,  and  ■ ) •  0 1  per  cent, 
solutions  in  the  first  quarter  of  the  distillate. — A.  C.  \V. 


Ethyl  Alcohol  and  Acetic  Ether,  Volumetric  determina 
of  Mixtures  of     B.  Ku.il., tt.    Ber.  30,  741— 748 

lumetricallj   deb  1 
or  by  oxidation  with  ehi  icid.    The  latter  thod 

rable,  becausi  the  products  of  the  first  process  are 
unknown.  The  author,  in  employing  the  chromic  acid 
method    according    to  the   directions   of   Bourcart,  al 

;  '     1  -.,  per  cent,  of  alcohol  too   little ;  after  vai 
the  duration  of  the  reaction  and  and 

bichromate,  he  finds  that  the  following  are  the  necessary 
conditions:  25  c.c.  of  alcohol  solution,  containing  about 
0*1  grm.  of  alcohol,  ..re   placed  in  a   thick   walled  flasl 

opacity,  and  25  or  50  c.c.  of  chromic  acid  solution 
added, the  cork  is  tied  down,  and  tin-  flask  heated  on  the 
boiling  water  bath  for  Bis  hours.  The  bichromate  solution 
contained  about  1  grin,  in  ion  c.c  :  th.-  sulphuric  acid  was 
dilated  with  five  or  -ix  volumes  of  water.  After  cooling, 
the  contents  of  the  flask  are  washed  out,  potassium  iodide 
added  and  the  liberated  iodine  determined  bj  thiosulphate. 
Btic  a.l  formed  is  not  further  oxidised  — 

2K,Cr,07  +  SCjHgO  +  Hll.so,  = 
•JK'.rr.cSO,),  +  3C,1I,D..  +  1111  O. 

In  the  oxidation  of  acetic  ether  b-,  chromic  acid, 
cation  first    takes   place  and   then   the  alcohol   produced  is 
oxidised  as  above.     According  to  the  author's  results  the 
oxidation  method  is  to  be   preferred    to    saponification    with 
baryta. 

In  the   analysis  of  mixture-   of  alcohol,   acetic  acid  and 
■■  ether,  free  acid  was  determined  in    one  portion,  ether 
in  a  second  by  saponification, and  total  alcohol  :n  a  third  by 
oxidation. — A.  C.  \V. 


Coffee  Beans,  Determination  of  tin   Wei, /ht  of  the  Layer 

of  Caramel  on,  after  Roasting  with  Sugar,  and  upon  the 

Examination  of  Coffee  in    General.     W.  Fresenius  and 

L.  Griiuhut.     Zeits.  Anal.  Chem.  36,  225—233. 

The  method-  of  Konig  |  Zeits.  f.  angew.  Chem.  1888,  631), 

Neubauer,  Stntzer  (Zeits.  f.  angew.  Chem.  1888,  701),  and 

of  Hilger,   were   compared    upon   four   different    kind-   of 

coffee  bean-,  each  of  which  kinds  wa-  roasted  without  sugar 

to  three  different  grades,  viz.,  until  it  had  lo-t  15  per  cent., 

18  per  cent.,  and   21    per  cent,  respectively,   and   each  of 

which  was  also  roasted  with  additions    of  ~\  per  cent,   and 

'J  per  cent,  of  Sugar  respectively. 

Hilger's  method,  which  is  the  one  preferred,  was  carried 
out  as  follows  :  — 10  ^nns.  of  whole  bean-  were  covered 
with  100  c.c.  of  dilute  alcohol  (equal  volumes  of  90  per 
cent,  alcohol  and  of  water),  and  allowed  to  stand  for  half 
an  hour  at  the  ordinary  temperature,  after  which  the 
alcohol  was  poured  off,  and  another  portion  of  100  c.c. 
of  the  same  strength,  added,  and  the  coffee  allowed 
to  staud  for  a  second  period  of  naif  an  hour,  when  the 
liquid  was  again  decanted.  This  was  repeated  a  third 
time  with  a  third  portion  of  alcohol,  and  then  the  three 
decanted  portions  of  spirit  were  united,  made  up  to  a  volume 
of  half  a  litre,  an  aliquot  part  of  this  taken,  evaporated  to 
dryness,  dried  at  100  (.'.  and  weighed,  after  which  it  was 
incinerated,  and  the  residual  ash  weighed. 

By  operating  in  this  way  upon  coffee,  which  had  been 
roasted  without  sugar,  the  amount  of  soluble  extract  deriv- 
able from  the  pure  coffee  beans  was  determined,  and  the 
difference  between  this  amount  and  the  total  amount  of 
extract  obtained  from  the  coffee  lean-  coated  with  caramel, 
gave  the  weight  of  the  caramel  due  to  roasting  with  sugar. 
The  authors  found  by  this  method  that  the  average  per- 
centage of  extract  from  pure  roasted  coffee  beans  was  1-15 
per  cent.,  equal  to  0*85  per  cent,  of  ash-free  extract. 
After  correcting  by  these  amounts,  the  extracts  derived 
from  the  caramelised  coffee,  the  latter  yielded  from  about 
2*1  percent,  to  4*4  per  cent,  of  extract,  equal  to.  from  2 
per  cent,  to  4  per  cent,  of  ash-free  extract.  The  authors 
point  out  that  before  accepting  these  or  any  figures  as  true 
average  values,  many  more  determinations  should  be  made. 
For  tables  and  further  details,  the  original  should  be 
referred  to  (see  also  this  Journal,  1889,  S22).— H.  S.  1'. 
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Sugar  in  Chocolate  and  Foods,  Determination  of.  H.  Pel- 
let. Bull,  de  1'Assoc  des  Chini.  de  Sucr.  et  de  Dist. 
-  .14,  790  " 
\  Roqi  be  in  :i  note  on  the  determination  of  sugar  in 
chocolate  {loc.  tit.  Dec.  1896)  advises  the  preparation  of 
a  solution  of  IS  grms.  of  chocolate  iu  about  90  ex.  of 
distilled  water,  heating  to  40  C.  and  stirring.  15  c.e.  of 
10  percent,  basic  lead  acetate  are  added  and  tlie  solution 
filtered.  70  c.c.  of  this  liquid  are  taken,  and  sulphate  of 
soda  and  acetic  avid  added  to  eliminate  the  lead.  But,  as 
Stammer  demonstrated  man;  years  ago,  liquids  containing 
simultaneously  lead  and  saccharine  matters,  retain  in  solu- 
tion some  of  the  sulphate  of  lead,  the  remainder  of  which 
has  been  precipitated  by  acetic  acid.  As  chocolate  often 
contains  notable  proportions  of  glucose,  it  seems  preferable 
"  neutral  lead  acetate,"  neutralised  with  acetic  acid, 
as  for  cane  products,  and  to  precipitate  excess  of  lead  by 
sulphurous  acid.  Even  large  quantities  of  sulphurous  acid 
do  not  affect  the  determination  of  reducing  sugars  by  means 
of  Fehling"s  solution.  The  author  used  2  grms.  of  crystal- 
lised sodium  sulphite  with  5  c.c.  of  Fehling's  solution,  and 
found  that  it  required  the  same  amount  of  a  glucose  solu- 
tion, with  and  without  sulphite  ;  this  being  more  than  20 
times  the  amount  of  sulphite  that  would  be  present.  The 
only  precaution  to  be  taken  is  to  add  a  little  soda  with  the 
copper  liquor  to  saturate  the  free  acid. 

To  determine  the  total  sugar  and  glucose,  Koques  pro- 
poses  heating  5G  c.c.  of  the  solution  for  three  hours  on  a 
water-bath  ;  the  acidity  due  to  the  acetic  acid  sufficing  to 
produce  inversion.  The  procedure  appears  dangerous  to 
the  author,  as  the  acidity  may  be  insufficient  to  transform 
all  the  crystallisable  sugar,  and  the  method  of  heating  is 
uncertain.  It  is  better  to  plunge  the  flask  into  a  boiling 
water-bath,  and  to  note  the  temperature  of  the  liquid 
inside  the  flask.  A  quicker  method  is  possible.  If 
dextrin  is  suspected,  the  sugar  may  be  inverted  by  heating 
the  solution  to  boiling  for  one  or  two  minutes  after  adding 
5  per  cent,  of  hydrochloric  acid.  The  sugar  alone  is 
inverted,  the  action  of  the  acid  on  the  dextrin  commencing 
only  after  a  much  longer  time  and  with  a  greater  acidity. 
This  quantity  of  acid  is  quite  sufficient  to  convert,  on 
boiling,  all  the  sugar  [.resent.  It  is  advisable  to  use  the 
neutralised  "  neutral  acetate "  of  lead  for  all  food  stuffs 
containing  glucose,  for  the  basic  acetate  may  not  only 
precipitate  reducing  sugars,  as  levulose,  but  an  excess  may 
affect  the  polarisation. —  L.  J.  de  W. 


XXIV.-SCIENTIFIC  &  TECHNICAL  NOTES. 

('allium   Carbide  from   Calcium    Tartrate,   Production   of. 

S.   Zinno.     Boll".  Chim.  farmac.    1896,   35,   5o"> ;  Chem. 

Zeit.  Hep.  1897,  21,  [9],  67. 
Tm:  author  obtained,  by   heating    crude   calcium  tartrate, 
which    forms  the  sediment  in  wine   casks,  in    a    cast-iron 
retort  to  500    I  '.,  a  dry,  hard,  grey,  spongy  uia-s,  which  on 
tact  with  water  developed  acetylene. — A.  S. 

Cochineal  [Oxidation  of '].  C.  Liehermann  and 
II.  Vbswinckel.  Ber.  30,  688—691. 
By  oxidising  the  colouring  matter  from  cochineal  or 
cochineal  carmine  in  an  alkaline  solution  with  potassium 
I  ersulphate  and  extracting  with  ether,  a  residue  is  obtained 
easily  soluble  in  water.  This  consists  of  a  mixture  of 
two  of  which  (neither  containing  nitrogeu)  were 
separated  by  means  of  their  lead  salts  and  designated 
eochinillic  acid  and  coccic  acid.  The  former  C,0H8O7  (?) 
is  precipitated  from  methyl  alcohol  by  chloroform  in  thin 
white  needle-  nulling  at  225*  ( '.  The  aqueous  solution  gives 
a  red  coloration  with  ferric  chloride  and  with  bromine 
water,  a  white  precipitate  melting  at  220°  C,  having  the 
composition  acid,  (    lii ■/<  >ll)CO.,H. 

acid,  (  HgOs,  melts  at  293°*  C.  and  crystallises  from 
dilute  alcohol  in  needles.  It  gives  with  ferric  chloride  a 
similar  coloration  to  c  chinillic  acid,  but  somewhat  more 
violet,  and  nan  possibly  be  a  cresol  dicarboxvlic  acid. 

"  —  T.  A.  I,. 


The  "  Shinia"  Leaves  of  Cyprus.    Imp.  Inst.  J.,  May,  155, 

A  despatch  has  been  recently  received  from  the  Chief 
Secretary  of  Cyprus  enclosing  translations  of  pamphlets  by 
M.  P.  Gennadius,  Director  of  Agriculture  in  that  island, 
on  the  industry  connected  with  the  cultivation  of  the  shinia 
and  laurel  shrubs.  Pistacia  ieutiscus  is  a  shrub  that  grows 
abundantly  iu  most  parts  of  Cyprus,  and  is  called  in  the 
island  "  shinia  "  ;  a  variety  of  this  shinia  is  the  mastic  shrub 
of  Schio,  the  leaves  only  of  which  have  a  commercial  value, 
serving  as  a  tanning  and  painting  material.  From  the  wood 
of  the  shrub,  charcoal  of  good  quality  is  made,  and  from  its 
seed  oil  can  be  extracted,  which  is  fit,  not  only  for  burning 
purposes,  but,  iu  case  of  necessity,  for  food  as  well.  For 
some  time  shinia  leaves  were  exported  from  Cyprus  to  England 
in  small  quantities  by  the  Cyprus  Company,  but  the  principal 
market  for  shinia  leaves  is  Palermo,  in  Sicily,  to  which 
port  there  is  au  aunual  exportation  from  Tunis  of  10,000 
tons  ;  they  are  there  used  chiefly  for  the  adulteration  of 
sumach  (films  coriaria*),  which  is  grown  in  large  quantities 
iu  Sicily,  and  is  thence  exported  to  England  and  France. 
A  good  quality  of  shinia  leaves  is  also  consumed  at  Lyons 
as  a  dyestuff  for  silks. 

Aluminium  Nitride  [Ammonia  from  Nitrogen  of  Air}, 
Preparation  and  Properties  of.  L.  Frauck.  Chem. 
Zeit.  1897,  21,  263. 
The  "author  has  previously  shown  in  conjunction  with 
A.  Kossel  (this  Journal,  1896,  273)  that  when  aluminium 
powder  is  heated  with  calcium  carbide,  the  product 
possesses  the  property  of  combining;  with  atmospheric 
nitrogen.  Aluminium  nitride  (A1;X;)  is  now  prepared  by 
mixing  powdered  aluminium  with  a  known  proportion  of 
calcium  carbide  and  heating  the  mixture  before  a  blow-pipe 
flame  iu  a  porcelain  crucible.  When  the  reaction  is 
finished,  a  spongy  greyish-white  or  yellow  product  remains 
in  the  crucible,  which  does  not  absorb  nitrogen  until  it  has 
been  exposed  to  the  air  for  some  hours.  The  nitride  smells 
faintly  of  ammonia.  In  boiling  water,  ammonia  is  slowly 
liberated,  but  in  caustic  alkalis,  generated  in  large  quantities. 
One  of  the  products  prepared  iu  the  above  manner  con- 
tained 15 — 20  per  cent,  of  nitrogen.  A  preparation 
containing  more  nitrogen  could  not  be  obtained  by  this 
method  nor  by  leading  pure  nitrogen  over  the  mixture.  A 
product  which  absorbed  a  considerable  amount  of  nitrogen 
was  obtaiued  by  heating  aluminium  powder  with  dry  slaked 
lime. 

The  author  is  carrying  out  experiments  on  the  value  of 
aluminium  nitride  as  a  nitrogeneous  manure.  He  thinks 
from  his  results  that  it  can  be  used  directly  as  such,  and 
that  the  loss  of  ammonia  is  in  any  case  very  small.— J.L.B. 

Gold,  Action  of  Phosphorus  on.     A.  Granger.     Comptes 
Bend.  1897, 124,  498—499. 

By  heating  finely-divided  gold  at  a  temperature  of  about 
400  in  the  vapour  of  phosphorus  and  cooling  rapidly,  the 
author  has  prepared  a  compound  Au;(P4,  which  decomposes 
when  heated  in  contact  with  air,  and  even  iu  a  current  of 
carbon  dioxide,  at  the  temperature  at  which  it  is  formed. 

-J.  S. 

Highly  Purified  Substances,  Obserialions  on  the  Pro- 
perti.es  of  some.  W.  A.  Shenstone.  Proc.  Chem.  Soc. 
1897,  [178],  2— 3. 

1.  The  author  has  compared  the  behaviour  of  oxygen 
under  the  influence  of  the  silent  discharge  of  electricity 
when  saturated  with  water  vapour,  and  when  carefully  dried. 
The  results  show  that,  contrary  to  the  statement  of  previous 
investigators,  oxygen  is  most  freely  converted  into  ozone 
when  wet,  and  that  well-dried  oxygen  yields  only  a  very 
minute  percentage  of  ozone.  The  results  obtained  also 
show  that  the  ozone  iu  ozonised  oxygen  is  far  more  stable 
in  the  presence  of  water  vapour  than  in  its  absence  ;  that 
is  to  say,  the  change  by  which  ozone  is  converted  into 
oxygen  is  very  greatly  retarded  by  the  presence  of 
moisture. 

2.  Chlorine  prepared  by  the  electrolysis  of  silver  chloride, 
and  also  carefully  purified  bromine  and  iodine,  have  been 
dried  by  very  thorough  treatment  with  prepared  phosphoric 
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oxide,  and  then  presented  to  the  action  of  mercurj  prepared 
for  the  purpose  bj  si  veral  distinct  methods  and  thoroughly 
dried,  In  every  ease  the  metal  and  the  halogen  interacted 
instant!)  and  rapidly. 

:i.  Highly  purified  chlorine,  when  submitted  to  thi 
discharge  of  eleotricity,  does  not  undergo  condensation. 

i.    lli.-  abnormal  expansion  of  chlorine  which  has  bei  n 
desoribed  bj  several  observers  appears  to  depend  upon 
ace  of  imparities  in  the  chlorine. 

'/.in-  Dust  as  tin  Oxidising  Agent  in  Pri  icetic 

Acid.  [I'rt ]ntriitittii  ../'  Camphoric  Anhydride.']  ( ). 
A -.-ban.  Ber.  30,  657—658. 
Bv  the  action  of  zinc  dust  and  acetic  acid  on  benzoin, 
Sudborough  noticed  the  formation  of  benzil,  and  the  author 
quotes  another  instance  in  which  zinc  dust  acts  as  an 
oxidiser.     He  observed  thai  when  camphorqainone — 

CO 


c.ll.. 


: 


CO 


i-  dissolved  in  six  time*  its  weight  of  glacial  acetic  acid,  and 
treated  with   zinc  dust,   hi  ■■■■,-d.   and   the   golden 

lution  rapidly  decolorises.     ( >u   evaporating   the 
filtered  solution  to  half  its  hulk  and  adding  water,  a  copious 
talline  precipitate  i«  obtained,  which,  after  two  crystal- 
lisations from  alcohol,  melted  at  220   (  ..  and  possessed  all 
the  characteristics  of  camphoric  anhydride. — T.  A.  L. 

Antimony  Tetroxide,  /'•  omposition of,  at  High  Tempera- 
Inns.  '  H.  Bauhigny.  Comptcs  Bend.  1S97,  124,  5G0— 
562.     (See  page  170,  col.  1.) 

\\imo\y  pentoxide,  when  heated,  is  perfectly  stable  at 
temperatures  not  exceeding  :!.">7  C. ;  but  from  440°  C. 
upwards  to  a  faint  red  heat,  it  is  slowly  reduced  to  antiiri"i.\ 
tetroxide  (Sbj04)  with  evolution  oi  oxygen.  The  trans- 
formation takes  place  rapidly  at  7,,i> — Son  ('.,  at  which 
temperature  the  tetroxide  formed  is  stable.  At  higher 
temperatures,  equal  to  or  exceeding  that  at  which  silver 
fuses,  the  tetroxide,  is,  however,  in  its  turn  reduced  to 
trioxide,  and  at  the  melting  point  of  gold,  this  conversion 
i-  rapidly  effected.  Antimony  tetroxide  cannot,  therefore,  be 
irded  as  a  "  fixed  "  bodj  ;  :it  least  in  so  far  as  concerns 
it-  behaviour  when  strongly  heated. — H.  T.  P. 

-  ii,  Fixation  of  Iodine  by  Rice  and  Wheaten. 
G.  Kouvier.  ( 'omptcs  Bend.  1S'J7,  124,  565—566. 
Thk  author  has  previously  shown  (Comptes  Bend.  114, 
1366;  117,  *61  ;  and  118,71.'!")  that  when  starch  (rice  or 
wheaten)  is  suspended  in  water  and  treated  with  iodine, 
definite  compounds  are  produced,  either  ((  1 1 ,  <  ■,  i  I ,.  or 
(C,P  inf.'  formed,  according  as  the  starch  or  the 

iodine  is  employed  in  large  excess  ;  but  that  between  these 
extremes,  the  quantity  of  iodine  absorbed  increases  regularly 
with  the  quantity  of  iodine  employed.  The  num 
re ults  before  obtained,  the  author  considers,  admit  of  an 
interesting  theoretical  interpretation.  On  the  assumption 
that,  between  the  limits  already  mentioned,  compounds  with 
three  and  four  atoms  of  iodine  are  successively  formed,  and 
that  tbe-e  bodies  possess  the  property  of  dissolving  a  certain 
proportion  of  iodine,  it  is  found  that  the  iodine  thus  dissolved 
(by  the  starch  iodide),  bears  a  constant  ratio  to  the  iodine 
remaining  in  solution  in  the  supernatant  liquid,  in  accordance 
with  the  well-known  law  n-  to  the  distribution  of  a  soluble 
stance  between  two  immiscible  solvents.  It  appears, 
therefore,  that  iodine,  when  not  present  in  sufficient  ex  ess 
to  produce  the  compound  (.t „  1 1 !,,<>=, >U.I:,.  is  fixed  by  starch, 
tartly  in  definite  combination,  partly  in  a  dissolved  state. 

—II.  T.  P. 

Iodine  Spring,  Analysis  ./  Muter  from  a  recently 
discovered.     A.  Lipp.     Ber.  30,  309— 312. 
Thb  water  analysed,  is  that  of  a  spring  (Marienqnelle)  dis- 
covered in    lS'.H   in   the   neighbourhood   of  Fussen,  in   the 
Bavarian  Alj 

The   water,   which   is   medicinally  valuable,  is  clear  and 
colourless.     Its  temperature,  sumnier   and   winter,  is   from 


7      s   C.  and  its  density  1*00216.    The  watei    p 
slight  characteristic  odour,  due  to  dissolved  hydrocarbons,  a 
htly  salty  taste,  bitter  to  alkaline.     It-  reaction  is  slightly 
line. 

In  sealed  vessels  the  water  remained  unchanged  after 
two  years  j  exposed  to  thi  aii  however,  it  turns  yellow,  owing 
to  the  separation  i  gas 

bnbbli  -  was  noticed  in  the  spring,  tl  thane. 

In  addition  to  the  complete  analysis,  estimation  » 
made  from  time  to  time  of  the  total  solid-  ;    the  variation  in 
the  amount  of  these  was  only  slight,  as  the  following  figures 
show  : — 

I  n  i  vi,, her  l-l'l  the  residue  per  litre  was  8' 

..   July       1-:':;  2'8J  180  . 

..    April      1894  »*t 

The  metal-  found  in  the  wati  in  larger  quantities, 

sodium,  calcium,  and  magnesium  ;  in  smaller  amount,  iron, 

lithium,    aluminium,     and     potassium;     in     mitini 
barium,    strontium.    &C.      These    metal-    were    chiefly   com- 
bined with  chlorine,  iodine  iinilj  grm.  per  litre),  bromine 
in   per  litre),  and  carbonic,  acid;  to  a  slight  extent 

with  silicic,  phosphoric,  boric,  and  sulphuric  acids.  In 
addition  it  contained  free  carbonic  acid,  marsh  gas,  and  some 
solid  organic  substance. — J.  T.  C. 


i\t\n  iSooUs. 

Eixriitutxo  ix  DAS  Sn  on  m  dbb  Axkalo'idb,  mit 
besondererBerueksieht iguug  dervegetabilischen  . VI kaloule 
und  der  Ptomaine.  Von  Dr.  Iciuo  Gi  u:ks.  in.  Mit 
Genehmigiing  des  Verfassers.  In  Dentscher  Bearbeitnng 
herausgegeben  von  Dr.  HERMANN  Kunz-Kkai  si..  '/.- 
Halfte.  (Schluss  des  Werkes.)  1897.  Hermann  Hey- 
felder,  Schonebergerstrasse  26,  Berlin,  S.W.  Price  M.  18. 
H.  Grevel  and  Co.,  33,  King  Street,  Covent  Garden, 
London. 

Tin:  appearance  of  the  German  translation  of  the  first  half  of 
this  work  was  noticed  in  this  Journal,  1896,  926.  The  appear- 
ance of  the  second  half  is  now  announced.  It  is  a  quarto 
volume,  unbound,  and  simply  a  continuation  of  Part  I.,  the 
text  extending  from  page  305  to  632.  At  the  end  there  i- 
an  alphabetical  index  rilling  nearly  IS  pages,  and  a  table 
of  contents. 

Some  Unbrcogniseii  Law-  «,r  Nature.  An  Inquiry 
into  the  Causes  of  Physical  Phenomena,  with  special 
reference  to  Gravitation.  By  Ignatius  Singer  and 
Lewis  II.  Berens.  With  Illustrations,  John  Murray, 
Albemarle  Street,  London.     1897.     Price  18s. 

Svo  volume,  containing  preface,  table  of  contents,  subject- 
matter  filling  477  pages,  and  an  alphabetical  index.  The 
text  is  illustrated  by  67  -woodcuts,  and  is  subdivided  into 
four  books,  each  of  which  is  separately  divide. 1  into 
chapters.  Book  I.  Chap.  I.  Introduction.  II.  Methods 
of  Inquiry  and  Sources  of  Error.  III.  Methods  of  Verifica- 
tion. IV.  The  Basic  Principle  of  the  Current  Theory  of 
Gravitation.  Book  II.  Chap.  I.  Persistence.  II.  Relative 
Resistance.  III.  Equalisation.  IV.  General  Tendency  of 
Nature.  V.  and  VI.  On  "  Forces."  VII.  "Matter"  and 
"  Energy."  VIII.  Conservation  of  Energy.  Book  III. 
Phenomenology,  or  the  "Intel-convertibility  of  Forces.' 
Chap.  I.  Introductory.  II.  Acceleration  and  Retardation. 
III.  and  V.  Heat.  IV.  Molecular  Physics.  VI.  and  VII. 
Electricity.  VIII.  Conduction.  IX.  Induction.  X.  and 
XI.  Action  at  a  Distance.  XII.  Magnetism.  XIII. 
Polarity  of  Magnets.  XIV.  Para-  and  Diamagnetism. 
XV.  Summarv  and  Conclusions.  XVI.  Hardu"ss  and 
Solidity.  Book  IV.  Gravitation.  Chap.  I.  Introduc- 
tory. II.  Teachings  of  Newton.  111.  Review  of  the 
Newtonian  Theory.  IV.  Definitions  and  Princij 
Motion.  V.  Gravity.  VI.  The  Earth.  VII.  Sun  and 
Earth.  VIII.  Cause-  "t  Seasons  and  Variable  Days  and 
Nights.  IX.  and  X.  Diameter  of  the  Earth's  Orb.  XI. 
ons concerning  Sun  Spots.  XII.  Testimony  of  the 
Stars.     XIII.  Precession  and  Nutation. 


■176 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.       [Maysi.isw. 


STraur  Report. 

EXTRACTS  FROM  DIPLOMATIC  AND 
CONSULAR  REPORTS. 

The  German  Leather  Inot  btkt. 

Board  of  Trade  J.,  May  1S97,  542. 

In  a  despatch  to  the  Foreign  Ottiee,  dated  17th  April  last. 
Viscount  Gough,  Her  Majesty's  Charge  d'Aflaires  at  Berlin, 
forwards  a  precis,  by  the  Commercial  Attache  of  the 
Embassy,  of  a  hook  lately  published,  called  the  "  Leder- 
Herold,  1897,"  which  is,  practically,  a  report  on  the  whole 
leather  industry  of  Germany.  This  is  one  of  the  most 
important  of  German  industries,  and  may  he  said  to  occupy 
the  third  to  fourth  place,  if  all  its  branches  are  taken  into 
account,  and  it  is  one  that  is  daily  expanding  in  every  direc- 
tion. According  to  the  census  of  14th  July  1895,  the 
number  of  persons  engaged  in  it  were  596.717,  of  whom 
433,586  were  occupied  in  the  hoot  and  shoe  trade,  74,S39 
in  making  saddlery,  harness,  &c,  47,480  in  tanning,  and 
16,278  in  the  glove  trade.  The  commerce  in  hides  and 
skins  is  immense,  and  is  one  of  the  leading  branches  of 
trade,  as  is  also  that  of  tanning  materials.  In  18'J5  the 
value  of  the  imports  of  the  former  was  7,297,700/.,  and  that 
of  the  exportation  amounted  to  2,579,050/.  Besides  this, 
1.549,500/.  worth  of  tanning  materials  were  brought  into 
the  country.  The  exports  of  worked-up  hides,  leather,  and 
oil-cloth  were  valued  at  4,925,450/.,  and  those  of  leather, 
harness,  and  pocket  articles,  4,914,350/. 

In  consequence  of  the  immense  increase  of  the  leather 
manufacture  in  the  Hamburg  neighbourhood,  that  town  has 
become  the  emporium  of  the  Continent  for  hides  and  tanning 
materials,  and  has  quite  eclipsed  Havre  and  Antwerp  in 
that  respect. 

There  seems  to  be  no  doubt  that  this  industry  has  a  still 
greater  future  before  it.  It  is  as  yet  in  a  partly  transition 
state  from  one  of  primitive  and  hand  methods  to  one  of 
mechanical  and  chemically-aided  production  on  a  large 
scale.  The  consumption  of  leather  wares  is  greatly  on  the 
increase.  At  the  present  time  it  amounts  to  about 
20,000,000/.,  to  which  must  be  added  the  exportation  of 
leather  and  manufactures  thereof,  which  in  1895  were 
valued  at  10,000,000/.  The  German  army  consumes  alone 
an  immense  quantity  of  leather  goods.  500,000  pairs  of 
boots  are  yearly  supplied  to  them  ;  aud  further,  there  are 
large  orders  for  resoleing.  The  manufacture  of  machine- 
made  boots  aud  shoes  has  advanced  greatly,  and  is  now  a 
large  independent  branch  of  the  whole. 

As  regards  leather  and  its  manufactures,  Germany  has 
now  become  fairly  independent  of  foreign  supplies,  and 
will  daily  become  more  and  more  so.  The  rise  of  this 
industry  suffered  greatly  from  foreign  competition  ;  and  the 
tanning  trad/  could  not  formerly  satisfactorily  compete 
with  North  American  manufacturers  of  leather,  who  imported 
hides  tanned  with  hemlock — a  very  cheap  process.  It  was 
this  circumstance  that  led  to  a  great  agitation  on  the  part 
r  manufacturers  and  tanners  in  Germany  for  heavy 
protective  duties.  This  demand  was  accorded  them  by  the 
new  tariff  of  19th  July  1879,  by  which  the  import  duties 
were  immensely  raised.  Prior  to  1878  the  quantity  of  raw 
hides  imported  had  increased  from  400,000  centners  to 
000,000  in  that  year.  Since  then  the  leather  industry 
grown  and  nourished,  and  the  greatest  care  has  been  taken 
to  niak.'  use  of  the  newest  methods  of  production,  which 
have  all  been  carefully  experimented  with.  Particular 
attention  has  been  paid  to  every  detail  iu  manufacture  for 
the  perfecting  and  cheapening  of  processes.  The  use  of 
"Quebracho"  wood  as  a  tanning  medium  has  caused  a 
revolution  in  production,  and,  particularly  in  the  neighbour- 
hood of  Hamburg,  many  special  works  for  it-  use  have 
been  erected. 

technical  side  of  leather  production  has  had  a  great 

influence,  from  the  attention  bestowed  upon  it.     Amoi 
newest  creations  of  the  tanner.-'  guilds  are  the  establishment 


of  a  special  trade  school  and  technical  institute.  Iu 
Freiberg,  in  1889,  a  tanning  school  was  founded  by  the 
Saxon  leather  industry.  A  chemical  technical  laboratory 
wa<  also  started  in  1881.  Both  these  institutions  have 
brought  the  production  of  leather  to  a  wonderful  pitch  of 
scientific  perfection.  In  many  other  special  branches  of 
this  trade  there  are  schools  of  the  same  nature — as,  for 
instance,  for  sewing  gloves,  making  saddlery,  &c. 

The  year  1895  was  iu  two  respects  unsatisfactory  for 
the  leather  industry:  firstly,  because  of  the  unexpected  rise 
in  price  of  leather  and  hides  ;  and,  secondly,  from  the 
uncertainty  as  to  the  result  of  the  proposal  to  place  a  duty 
on  the  importation  of  "  Quebracho"  wood  and  other  foreign 
tanning  materials,  which  was  supported  in  the  Reichstag 
by  a  powerful  party  interested  iu  improving  the  position  of 
the  tanning  materials  of  Germany.  The  "  Bundesratb," 
however,  rejected  the  resolution  of  the  '•  Reichstag."  It 
has  since  beeu  proved  that  the  duty-free  admission  of"  Que- 
bracho '"  is  necessary  to  the  maintenance  of  that  country's 
competition  in  the  world's  markets,  and  that  any  duty- 
making  leather  manufacture  dearer  would  do  much  harm. 
It  was  also  undesirable,  because  that  wood  is  becoming 
scarcer,  and  consequently  German  tans  will  in  time  acquire, 
naturally,  a  better  price. 

An  attempt  has  been  made  last  year  to  improve  the 
statistics  relating  to  leather  industries,  to  obtain  a  reduction 
of  railway  freights  for  salted  hides  (it  is  believed  they  will 
come  into  force  on  1st  April  1897),  and  to  still  further 
apply  scientific  knowledge  to  all  processes.  Dr.  Giirke,  of 
the  Botanical  Museum  in  Berlin,  has  taken  steps  to  obtain 
a  collection  of  the  world's  tanning  materials,  which  will  be 
exhibited  with  details  as  to  the  production,  use,  and  price. 

The  tauning  school  in  Freiberg,  Saxony,  which  was 
opened  on  May  1st,  1889,  is  the  only  one  of  its  kind  in 
Germany,  aud  was  then  the  only  one  in  the  world.  Since 
that  date,  however,  similar  schools  have  been  established  iu 
Vienna,  Hungary,  and  North  America,  aud  Wiirtemberg  and 
Rotterdam  have  both  planned  such  schools. 

The  object  of  this  Saxon  tanning  school  is  to  teach  the 
principal  technical  processes,  all  improved  methods  and 
technique,  and  the  trading  methods  of  dealing  with  raw 
material,  &c.  The  special  points  of  instruction  are  as 
follows  : — Tanning  and  preparation  of  hides,  with  practical 
examples  ;  scientific  lectures  on  tanning  ;  general  chemistry  ; 
practical  chemistry  in  tanning  trade  ;  chemical  experiments  ; 
tanning  methods,  "  tawing"  ("  weissgerberei  ")  by  fat  and 
minerals  ;  colouring  of  leather ;  physics  ;  microscopic 
demonstrations  ;  knowledge  of  machines ;  drawing  ;  book- 
keeping ;  trade  accounts  ;  trade  apprenticeship  ;  German 
language,  correspondence  and  business  letters  ;  first  help 
to  be  given  in  accidents. 

The  course  lasts  one  year.  The  fees  for  Germans  are 
10/.,  and  for  foreigners,  17/.  10.?. ;  they  are  payable  in  two 
instalments.  A  further  1/.  5s.  is  charged  for  use  of  the 
laboratory  and  for  tanning  apprenticeship.  Rooms  with  or 
without  board  can  be  had  ;  and  at  a  cost  of  from  25/.  to 
45/.  a  year  lodging  and  food  can  be  had  for  the  year. 
Prospectus  is  sent  on  application.  For  theoretical  instruc- 
tion there  are  collections  available  to  students  which  cover 
all  branches  of  the  trade.  There  is  a  library  of  400  volumes, 
in  which  are  to  be  found  the  chief  publications  on  this 
industry  in  all  languages. 

From  1S89  to  1895,  173  Germans  and  133  foreigners 
attended  the  school.  (In  the  list  of  students  for  last  year 
not  one  Englishman  figures.) 

The  "  Leder-Herold  "  for  1897  also  treats  of  the  course 
..f  study  in  the  chemical  technical  laboratory  of  the  Society 
of  German  Tanners, -which  is  in  Berlin,  and  was  the  first 
of  its  kind  in  Germany.  A  list  is  also  given  of  the  tech- 
nical schools  for  boot  and  shoe  makers,  saddlers,  harness 
makers,  and  paperhangers,  and  for  sewing  of  gloves. 

In  addition,  there  are  Statistics  most  valuable  to  the 
leather  trade,  dealing  with  all  branches  for  many  years  back, 
aud  an  enumeration  of  the  duties  of  the  principal  countries 
on  leather  and  leather  manufactures — including  Germany, 
Belgium,  France,  Greece,  Italy.  Norway,  Austria-Hungary, 
Ronmania,  Russia,  Sweden,  Switzerland,  and  the  United 
States. 
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GENERAL    TRADE   VOT1  S 

Gl  "(POWDER     VM'    I>1  N  VM1T1.    IN    I  tBl  l  •  I  , 

I  Trade  .'..  Mag  1SI'7-  :,i;'- 
At  the  present  time  in  Greece, according  to  official  I 

l    in  the  Bollettmo  di   \  Commcrciali, 

there  arc  29  manufactories  of  powder— i.e.,  three  (the  i 
important)  in  the  neighbourhood  of  Athens,  1">  at  Dimit- 
■ana,  one  at  irgos,  and  10  it  Phthiotide, — ■ of  which  five 
only  are  at  work.  The  largest  is  that  of  the  limited  corn- 
pan]  •'  K\  \i),,ki\i<  nrvpiTiSoiroifibi',"  wliii'h  turns  out  also  the 
:  dynamite,  and  is.  besides,  the  onlj  one  to  manu- 
facture sulphate  of  iron  and  sulphuric  acid  for  th  i  demand  of 
native  manufacturers. 

Pwo  otht  i  establishments,  at  the  foot  of  Mount  Hymettus, 
make  dynamite  only:  one  belongs  to  a  private  individual, 
and  th<-  other,  the  larger,  to  the  "SocUste-  Anonyme  Franco- 
Hellcnique    do      Matieres      Explosives     el     de     Pro 
Chimiques,"  th  of  which  are  at   Pat 

few  years  ago  a  factory  for  cartridges  was  established  in 
the  neighbourhood  of  Athens,  which  produces  annually 
more  than  a  million  cartridges  for  military  and  sporting 
purposes,  besides  a  large  quantity  of  wads. 
The  total  value  of  the  manufactories  is  estimated  at 
drachma  (80,000/.).  The  annual  output  of  pow- 
der of  all  sorts  for  any  purlins.'  is  675,000  ocques — about 
1,917,000  lb.,  and  of  dynamite  ibout 

255,600  lb., and  the  manufactories  can  increase  their  output 
if  required.  The  greater  amount  of  the  production  is  foi 
home  consumpt  ted.     The  importation 

of  these   |  as  can  be  seen 

from  official 

The  Mount  Pleasani   Phosphates  in  Tennese 
Eng.  and  Mining  J.,  Apr, I  24,  IS97,  404. 

Although  the  Mount  Pleasant  phosphate  deposits  in 
Tennessee  have  been  opened  less  than  a  year  there  are  nine 
companies  at  work  in  it  already.  The  American  Fertiliser 
that  experience  has  already  shown  that  a  grade  of 
rock  thoroughly  acceptable  to  the  domestic  market  is 
produced  without  any  treatment  other  than  simply  drying 
th  •  rook  as  it  comes  from  the  ground  and  screening  this 
product  over  a  half-inch  screen  after  crashing.  The  drying 
may  he  done  by  burning  on    wood,  which   must  1  Dried 

to  in  winter,  but  during  the  summer  months  the  rock  loses 
its  moisture  readily  in  the  sun.  and  sun-drying  has  proven 
to  be  quite  sufficient  In  fact,  some  manufacturers  claim 
that  the  sun-dried  product  works  better  on  acidulation  than 
the  hot-air-dried  rock,  the  explanation  for  this  being  that 
too  much  carbonic  acid  is  driven  off  in  the  kiln-drying 
3S. 

The  '  authorities  claim  that  if  any  of  this  rock 

is  to  be  exported,  however,  it    must    be    thoroughly  washed 
to   reduce    the    percentage    of    iron    and    alumina.      T 
seems   to  be  no  doubt  in   the  minds  of  any  persons  who 
h  ive  ted  the  rock,  that  a  product  can  be  had  that 

will  run  between  77  per  cent,  and  phos- 

phate, but  the  great  question  so  far  has  been  how  to  reduce 
the    iron    and    alumina    below    :\    per    cent,    in    cargo    lots. 
Preparations   for  export  business  are.  however,  being  made. 
so  this  Journal, 

Basic  Slag  in  Germ  ws  . 

Euy.  and  Mining  J.,  May  8,  IS'.)".  448. 

During  the  year  I  s;it;  there  were  8  1,765  tons  of  Thomas 
or  basic  slag  imported  into  Germany,  while  the  exports, 
chiefly  to  Belgium,  were  134,257  tons.  The  fertiliser 
manufacturers  now  use  large  quantities  of  this  slag  ins 
of  buying  imported  phosphate  rock,  and  the  total  con- 
sumption of  basic  slag  in  Germany  in  1836  is  estimated  at 
■:is. 

Vrron  v  Eartu. 

<  7i.  of  Comm.  J..  April  I  s'.)7,  S9. 

A   gnat  quantity  of  terra  di  Verona  is  now  exported    to 
Great  Britain,  Malta,  and  other  State-,   tor  th.'  manufacture 

of  colours.     It  goes  by  the  name  of  Green  Earth,  Verona, 


or  Vi  l       th.      fn  the  event  of   linti-h  colour  manu- 

facturers   wishing    to    import    it     direct,    British    <  oiimiI   du 

Zucnato  give-  tic  C  tic   bi  Bl  firms  from   whom  the 

earth    may    he   purchased.     Such    names    »  ugly 

given  him  by  the  Chamber  of  Commerce  tic  rnor 

Giovanni   I  Signor   Pietro   Bonomi,  and   Signor 

Domenico  Branzani,  all  living  at  Verona. 

I'm    SUM  mii   Tu  mi:  i.r   liw.v. 

Ck.  of  Comm,  ./..  April  1897,  88. 

The  French  Consul  at  Palermo  directs  attention  to  the 
diminishing  export  trade  ..f  his  province  in  sumach,  wl 

he  say-,  is  undoubtedly   due  to  the  conduct  of  the  exporl 
in   stoopil  for   the    purpose    of  increasing 

their  protits.      \:  leaves,  which    are  found  on  the 

Tunisian  coast  iu  undance,  and  which  also  contain 

quantity  of  tannin,  can,  it  appear-,  be  mixed  with 
sumach  leaves  without  their  presence  being  detected.  This 
mixture  has  been  habitually  mad.  in  the  proportions  of  In 
to  20  per  cent,  for  sumach  styled  as  first  quality,  sold  iu 
leaves  at  the  rate  of  21  to  26  frs.  per  100  kilos.,  and  in  pro- 
portion- ot  40,  .'.",  a  7:,  p.-r  cent,  for  sumach  of 
second  quality,  selling  at  is  to  28  frs.  per  100  kilos. 
delivered  f.o.b.  Palermo.  Buyers  have  thus  been  rend,  red 
mistrustful,  and  the  demand  has  diminished  in  a  marked 
manner.  To  remedy  this  state  of  tilings  and  to  remove 
the  discredit  which   has    fallen   upon    the   trade,  the  Italian 

at  thought    it    apropos   to   levj    a   high   duty  on 
ma-tic  leave-  of  Tunisian   origin,  and  to  instruct  the  pro- 
vincial Agricultural     Institute    to    seek    th"    best   means  of 
discovering  the  adulteration  to  which  sumach  is  subjei 
A-  ..  result  of  this  action,  Signor  Matteo  Spica   describes  a 

method  of  easily  discovering  the  presence  of 
foreign  bodies  iu  sumach,  either  in  leaf  or  in  powder.  Pure 
sumach  give-  on  analysis  a  colouring  substance  of  which 
the  intensity  is  invariable  When  the  colour  sample  sub- 
mitted to  examination  does  not  correspond  to  the  true  type 
the  adulteration  of  the  sumach  can  be  affirmed. 

Effects  of  the  Kew   German  Suoab  Tax. 
Export,  19,  [14],  1S5— 187. 

Disappointed  »itli  the  results  of  legislative  interference, 
a  number  of  the  German  raw  sugar  makers  proposed  to 
form  a  syndicate  to  maintain  the  price  of  the  article  by 
input  and  sale,  but,  instead  of  the  expected 
7io  per  cent,  of  makers,  only  38  per  cent.,  representing 
24  per  cent,  of  the  total  annual  production,  joined  the 
iation,  -o  no  practical  result  is  likely  to  ensue.  A 
nd  syndicate,  composed  of  refiners,  was  also  projected 
for  the  purpose  of  inducing  the  first  syndicate  to  supply 
none  but  the  associated  refiners,  and  a  premium  of  2  marks 
per  100  kilos,  was  to  be  given  to  purchasers  dealing  ex- 
clusively with  the  syndicate,  hut  this  proposal  came  to 
nothing.  A  similar  combination  of  sugar  makers  iu  Austro- 
Hongary  roused  considerable  opposition  on  the  part  of  the 
Bohemian  beet  grow  is:  so  that  the  effects  of  the  German 
sugar  law  has  produced  dissatisfaction  all  round,  the 
Eastern  German  States  being  opposed  to  bounties  at  all. 

In  view  of  these  manifestations,  it  is  considered  sugar 
premiums  should  be  abolished,  since,  as  at  present  bestowed, 
they  are  insufficient  to  afford  any  assistance,  and  it  is 
assumed  that  any  steps  taken  iu  this  direction  by  Germany 
would  soou  he  followed  by  France  and  Austro-Hungary. 

— C.'s. 

The  Mineral  Resources  of  Wyoming. 

Board  of  Trade  .'.,  Ma,/  1897,  555. 

Deposits  of  soda  covering  vast  tracts  of  country,  formed 
by  springs,  containing  a  quantity  of  soda  in  solution,  exist 
in   the  State   of   Wyoming.      Under   the  influence  of  an 
--ively   dry  atmosphere,   the    solution   evaporates  and 
the  soda  is  deposited  in  the  form  ol  giving  the 

lakes  the  appearance  of  immense  fields  of   ice.      There  are 
a]  of  these  lakes,  some  of   them  having  an  area  of    L97 
acres,  and  a  depth  of  from  three  to  four  yards.     The  Belgian 
Consul  at    Denver,    in   a    recent  report   to  his  Goverami 
states  that  the  preparation  of  this  soda  for  the   market 
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conies  to  16s.  per  ton,  the  cost  of  carriage  from  Wyoming 
to  Chicago  is  24s.  per  ton,  and  the  soda  ash  is  worth  47.  per 
ton  at  Now  York.  Several  manufactories  are  already  at 
work  near  these  lake-,  and  others  are  spoken  of.  These 
natural  dep6ts  probably  contain  many  million  tons.  It  may 
be  noted  that  108,169  tons  of  sola  are  annually  employed 
in  the  making  of  sheet  glass  in  the  United  States. 

At  Casper  and  Lander,  in  a  barren  region  in  the  centre 
of  the  State,  are  immense  deposits  of  petroleum,  the  excel- 
lent quality  of  which  is  well  known  :  its  purity  is  such  that 
the  railway-  companies  use  it  in  a  raw  state.  Several 
companies  hive  already  undertaken  the  sinking  of  a  certain 
number  of  oil  wells,  and  the  results  obtained  appear  to  show 
that  the  petroleum  industry  is  likely  to  develop  to  immeuse 
proportions. 

Coal  occupies  an  important  place  among  the  mineral 
resources  of  the  State,  and  is  found  of  excellent  quality 
throughout.  There  is  also  a  hituminous  coal  which  is 
worked  into  coke  of  good  value  and  finds  a  regular  place 
on  the  market. 

The  coal  mines  are  worked  on  a  large  scale  ;  during  1895 
the  output  was  2,202,000  tons,  of  a  value  of  637,700?. 

Immense  quantities  of  nickel  and  asbestos  have  also 
been  recently  discovered,  and  asphalt,  kaolin,  and  mica 
exist  in  several  deposits. 

German  Spirit  Drawback. 

<  Arm.  and  Druggist,  May  22,  1897,  819. 

A  German  Imperial  order  has  just  been  published  naming 
certain  tiuctnres  and  other  spirituous  preparations,  in  the 
preparation  of  which  duty-free  alcohol  may  henceforth  not 
be  used  at  all,  or  used  only  if  the  goods  are  sold  for 
medicinal  purposes  exclusively.  The  preparations  for 
which  the  employment  of  duty-free  alcohol  is  forbidden 
are : — Essence  and  spirit  of  anise,  essence  of  peppermint, 
hair-spirit  (Spiritus  crinalis),  and  tinctures  of  alkauet 
pimento,  ambergris,  ambergris  and  musk,  cordial 
tincture  (Tinctura  asperula),  tinctures  of  cochineal,  tur- 
meric, tonca-bean,  iva,  orris,  pepper,  quillaia,  caramel,  and 
all  compounds  of  ether.  Those  in  which  duty-free  alcohol 
may  be  used,  provided  the  articles  are  employed  for 
pharmaceutical  purposes  only,  are  : — Aromatic  vinegar, 
extract  of  calamus,  alcoholic  extract  of  rhatany,  Mistura 
oleo-balsamica  (Hoffmann's  life-drops),  solution  of  salicylic 
acid,  Spir.  ammon.  aromat.  B.P.,  spirits  of  angelica,  lavender, 
rosemary,  soap  (_Sp.  sapon.*),  and  serpyl  linns  and  tinctures 
of  tolu,  benzoin  (simple  and  comp.),  catechu,  guaiacum 
wood,  kino  lavender  (simple  and  comp.),  musk,  myrrh, 
pyiethrum,  quassia,  ratanhia  (sweetened),  sassafras,  and 
sumbul.  When  tinctures  enumerated  in  the  first  schedule 
are  exported  they  are  Bubjecl  t<>  drawback. 

Australasian  Sulphur  and  Arsenic. 

Chem  ctml  Druggist,  Mag  22,  1897,  820. 

Arsenic  is  now  produced  in  two  qualities  (white,  contain- 
ing 98  per  cent.,  and  grey,  containing  92  per  cent,  of 
aorsenious  oxide)  at  the  smelting  works  at  Spottiswoode, 
near  Melbourne.  A  small  quantity  of  it  is  reported  to  have 
shipped  to  London  recently.  The  recent  advance  in 
the  price  of  Sicilian  sulphur  has  also  led  to  the  renewed 
working  of  the  large  New  Zealand  deposits.  Hitherto  the 
Australian  Eulphuric  acid  makers  have  imported  their 
supplies  from  Italy  and  Japan,  hut  cm  March  20,  .'.'JO  tons 
of  sulphur  arrived  at  Sydney  from  the  North  Island  of  New 
1 1 i<l,  and  anothei  ■    I  600  tons  i>  on  the  way. 

i  mm    01    mi:  Petroleum  Inquiry. 

Chi  in.  Trade  J.,  Mag  22,  1897,  352. 

Although  the  Petroleum  Committee  have  finished  taking 
evidence,  it  is  still   uncertain  whether  they  will  he  able  to 
■  dl   of  their  inquiry  this   session.     They  have 
adjourned  until  after  Whitsuntide,  in  order  that  Sir  Vivian 
Majendie  may  I  •     to  prepari   a  precis  of  the  evidence 

as  the  basis  for  a  draft  report;  but,  in  view  of  the  varied 
and  important  issues  that  have  been  raised,  a  considerable 
period  will  be  Deed  irmuhiting  and  considering  the 

conclusions  and  recommendations,  and  in  the  circumstances 


it  is  quite  within  the  bounds  of  possibility  that  the  committee 
may  have  to  be  reappointed  next  year  to  bring  their  labours 
to  a  conclusion.  The  principal  difference  of  opinion,  when 
the  committee  come  to  consider  their  report,  will  probably 
be  as  to  the  suggested  raising  of  the  flashing  point  of 
petroleum.  Other  important  questions  to  be  considered 
refer  to  the  manufacture  of  lamps  and  the  regulations  con- 
cerning storage ;  hut  these  are  not  expected  to  arouse  serious 
controversy. 

The  Mineral  Production  of  Germany  in  1896. 
Eng.  and  Mining  J.,  Mag  8,  1897,  451. 

The  mineral  production  of  Germany,  or  at  least  the 
principal  items,  for  the  year  1896,  is  given  by  Giiickauf  in 
a  recent  issue,  the  table  there  presented  being  taken  from 
advance  notes  of  the  official  returns.  The  statement  shows 
generally  an  appreciation  in  prices  as  well  as  an  increase  in 
quantities.  Thus,  among  the  metals,  copper  increased 
from  903  to  995  mark?  per  ton,  and  zinc  from  201  to  220 
marks.  The  average  value  of  pig  irou  in  1895  was  43-32 
marks  (10'83  dols")  per  ton,  and  in  1896  it  was  46-98 
marks  (11  75  dols.)  per  ton.  The  lightest  increase  in 
values  was  in  coal,  the  average  price  last  year  being  reported 
at  6 '92  marks,  against  6*81  marks  in  1895;  while  brown 
coal   (lignite)  was  valued  at  2 '27   marks,   or  less  than  in 

1895,  when  the  average  was  2  '34  marks. 

The  general  summary  of  the  production  of  minerals  for 

1896,  as  compared  with  the  previous  year,  is  as  follows,  in 
metric  tons  : — 


1895. 


1896. 


Coal 

Brown  coal  (lignite)  ... 

Petroleum 

Rock  salt 

Kainit 

Other  potash  salts 

Iron  ores  

Zinc  ores 

Lead  ores 

Copper  ores 

Gold  and  silver  ores 

Cobalt,  nickel,  and  bis- 
muth ores. 
Iron  pyrites 


79,1150,276 

24,7S8,363 

17,051 

686,940 

680,174 

S41.74.S 

12,349,600 

706,423 

161,111  I 

633,354 

lu.sk-) 

5,180 


85,639,861 

26,797,880 

20,395 

755,883 

830,290 

924,140 

14,162,315 

720.S72 

154,660 

717.306 

18,487 

4,087 


Changes. 


Inc.  6.470, 
Inc.  2,009, 
Inc.  3, 
Inc.  68, 
Inc.  176 
Inc.  S2 
Inc.  1.812 


In,'. 
Dec. 
Inc. 
Inc. 
Dec. 


127,036       124,950     Dec.       2,086 


Per 

Cent. 


8-2 

s-i 

19-6 
10-0 
25-8 
9-8 
14-7 
33-1 
3S-7 
13-3 
77-4 
21-0 

1-6 


The  year  was  evidently  one  of  great  activity,  all  the 
important  products  showing  increases  of  considerable  im- 
portance. The  most  valuable  of  the  potash  salts  reported 
in  1896  were  174,515  tons  of  chlorate  of  potash  and  71,958 
tons  of  Glauber  salts.  The  principal  iron  ore  producing 
districts  last  year  were  Elsass-Lothringen,  4,841,633  tons; 
Luxemburg,  4,758,741  tons;  Bonn,  2,680,889  tons ;  Breslau 
(Silesia),  529,602  tons. 

The  output  of  the  metallurgical  works  is  given  below, 
gold  and  silver  in  kilos. ;  all  other  products  in  metric 
tons : — 


— 

18S5. 

1886. 

Changes. 

Per 

Cent. 

Kilos. 
Tons 

3,5 17 
891,979 

25.777 

llt.Wl 

1. -.11.286 

:,.I17  ..Ms 

1,143 

989 

3,014 

1,638 

537,928 

2,48! 
138,429 
29,819 

117,722 

1. -.3.100 

6,295,272 

1,891 

1,326 

2.637 

6,046 

590,888 

Dec.    1,050 
Inc.   36.450 
Inc.     3,542 
Inc.     S.2SI 
Inc.     2,81  1 
Inc.  877,724 
Inc.       248 

Inc.       337 

Dec.       377 
Inc.     1,408 
Inc.   52,960 

12-5 

9'2 

13-3 

a- 8 

1-9 

16-2 

Nickel  and  bismuth 

salts. 
Antimony  and  man- 

ganese. 

Arsenic  products 

i  topper  sulphate  .... 
Sulphuric  acid 

21-8 

31  0 

12-6 
S0"6 
9-8 

Here,  again,  all  the  important  products  show  considerable 
gains  in  1896  over  the  preceding  year.  Included  in  nickel 
and  bismuth  salts  are  all  products  of  nickel  and  bismuth 
Ores,  such  as  oxides,  colours  and  the  by-products,  uranium 
salts,   .Ne.     Of  the  lead,    113,792   tons   were  metallic  lead, 
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1   tons   litharge   and   oxides,     i  h   the  sulphuric 
19  tons  were  ordinary    acid,  14,946  tons  concentrated 
add. 

I'sosphori  -  i"K    \i  -i  kali  v. 

Cham,  ■iii.l  Druggist,  Hay  8,  1897,  731. 
Shippers  of  phosphorus  t"  Victoria  should 
the  opinion  of  the  *  bief  inspector  of  Explosives  of  that 
colony,  the  sine  drums  at  present  in  ns<  bin  t<>  pre- 

vent the  water,  ami  that  in  consequence  there  is 

great  risk  from  Are.     Recently  a  fire  through  thi  li 
a  drum  was  narrowly  averted    it  Melbourne.     The  inspector 
thinks  the  drums  should  be  thicker  and   painted   outside 
with  several  coats  of  white  paint     It   is  thought    thai  the 
Victorian   Customs   may    Boon    make   drastic 
ding  the  landing  and  Btoring  of  phosphorus. 

BOARD  OF  TRADE  RETURNS 

Simm  m:y  of  Imports. 


Month  ending  SOth 


Articles. 


1896. 




Chemicals  and  dvestulTs 



Raw    mat. -rials    [or   non-textile   in- 
dustries. 

Total  value  of  all  imparts  .... 


1897. 


£  £ 

1,701.6:2 

- 
32324,050 


T 


35.136,553 


Summary  of 

Exports. 

Month  ending  SOth  April 

Articles. 

1S96. 

1897. 

■  her  than  machinery) 

£ 

2,711 

;i  vj.""»; 
a,7J 

£ 

58  212 

3,057.121 

IS,  450,227 

19,700,122 

Imports   of    Haw    Material   for   Xon- Textile 
Imhstuies  for  Month  ending  .torn  April. 


Articles. 


Quantities. 


Values. 


1896.  MOT. 


1896.  1897. 


£  £ 

Bark.  Peruvian  . .   Cwt.  4J07           2,165           v-17           42581 

Lb.  !        -        361.103          62,219 

Cwt.  31,788         302363       341,940       338 

Gum  :— 

Arabic M.sf.            5.506  1        32.019           10,379 

Lac.  Ac 162911         20  538 

Guttapercha 3.112          31,100          30,306 

Hub's,  raw  :  — 

Drv 88,601        18 

Wet 972245 

Ivory ,  1.077             1,093  I        412571 

re:— 

duano Tons  225                           1.405 

-.,  s 6,111        23,92 

Nitrate  of  soda 11,173         12.968         90,147        101.078 

hate  of  lime       ..  492505 

Purallin Cwt.  5       S                 17          51,126 

Linen  rags Tons  1.739           1,873         15.757         19.s"l 

Esparto..: -                               64,779 

Pulpofwood 24,197           25.610        118.056         131,ir91 

Cwt  1962319         672541         50,576         16,518 

Tallow  and  stearin      ..  -•         102,008        217.013 

Tar Barrels  411           1,972 

W    id  :— 

Hewn Loads  22                    547       4112389       «1,351 

-    mi 229,466        222.".'        543,753        551,452 

Staves 7.747             W73           42,241 

-anv "  --             "     •             34,658 

Other  art    .,-....  Value  £  ..                ..                     ;7        7912516 

T.tal  value ..           3,324,050     32307.117 



Besides  the  above,  drugs  to  the  value  of  67,317f.  were  imported,  as 
against  77,311/.  in  April  lsy6. 


Imports  op  Metals  fob  Moots  endlwo 
80ru  A.PRIL. 


Articles. 

Quau' 

vain 

1897. 

1896. 

1 1— 

Tons 

Regulus  

(Inwrought 

Iron : — 

Ore 

Bolt,  bar,  4c 

tght.. 
Lead,  pigand  sheet 

3,.-,  17 
0.71s 
5.217 

512 

li.  Us 
64,701 

362518 

5.516 

2.132 
3,7:.  1 

1,737 

1.-.  21.i 

10..-,  1-2 

1,179,708 

lY.lss 

£               £ 

■ 

840,1 

2-.  ,1  1 

146,781         i 
1102207 

Tin Cwt. 

;  2         :rj,-_>7-j 
109."  : 

Other  articles  ...  Value  £ 

- 
244,753 

Total  value  of  metals 

" 

1701,612 

Imports  of  Chemicals  and  Dybstdffs  for  Moots 
ending  30th   April. 


Articles. 

Quantities.                      Values. 

1896. 

1S97.           1896. 

1897. 

Bark  (tanners',  Ac.)     „ 

Cuteh  and  gainbier  Tons 
Dyes  :— 

Anilin  and  other      „ 

Indigo Cwt. 

Nitrate  of  potash  . 

Other  articles. . .  Value  £ 

10.712 
23.285 

- 

"l43 
3.319 

11381 

27, 

29,015 

"l65 
2,158 

11,575 

- 

72373 

5,003 

- 

1.12s 
64,036 

22.U2 

- 
70.343 

332208 

£ 

5.519 
103/139 

39,440 

16. 137 
39,607 
210,748 

21.770 

7,  ■ 
113,920 

Total  value  of  chemicals 

- 

•• 

528£31 

Imports  op  Oils  for  Moots  ending  3oth  April. 


Articles. 

Quantities. 

Values. 

1896. 

1897. 

1896. 

1S97. 

Olive Tuns 

Train,  Ac Tuns 

Turpentine    Cwt. 

Other  articles  . .  Value  £ 

1 1361 

- 
- 
- 
3.175 

1.077 
2,517 

£                £ 

17.802           10.880           l^.t'4.' 

«fis           77. -.21 

03.713           S4.3J5           O.V2s:j 

12,990.*  is        268,561        236^99 

3.230          61.0  is          63.626 

26.232           19.007 

12,342                               ll.M'.i 

•271           75,540 

Total  value  of  oils. .. 

.. 

628,705 

- 

Exports  of  Drugs  and  Chemicals  for  Month 
ending  30th   April 


Articles. 


Quantities. 


1896. 


Alkali Cwt.         1U.";0 

Bleaching  materials    ..  93,619 

Chemical  manures    Tons         25,448 

Medicines Value  £ 

Other  articles. . . 

Total  value 


1S97. 


Values. 


1897 


477.566 


£ 
111.739 

31,074 
lit  i.0 10 

-     - 
352.211 


715,256 


£ 

- 

■ 
01,015 
411,05-1 


- 
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Exports  of  Metals  (otkeb  tuvn  Machinert)  for 
Month  ending  80TH   A rr. it.. 


Quan' 

Values. 

AH 

■ 

1896. 

1S97. 

1 
25554 

3,002 
9.469 

7,771 
24,686 

.    - 
12,092 

£ 
37,409 

113,378 

72,273 
56^59 

21,215 
23.066 
30,406 
11,916 

71.120 

£ 

:— 

Mix*  d  m  :tol. .  ■ 

Hardware Faluef 



and  steel...    T,>us 

73,199 
76.414 
16,108 

113,532 
2,170.121 

36,801 

• 
• 

9,123 

-  ..  Value  £ 

77,297 

" 

2,716,535 

2,958,212 

Exports  of  Miscellaneous  Articles  for  Month 
ending  30th  April. 


Quantities. 

Values. 

Article; 

. 

1S96. 

1897. 

1896. 

1S97. 

£ 

£ 

513.400 

633.200 

13.7SO 

11,956 

Military  stores. 

Value  £ 

12H.171 

154340 

Value  t 

1,710,700 

1  .'->' '-'  in.) 

:<-,2il 

26,354 

95,063 

30,150 

25.90S 

4:U71 

11  817 

Products  of  eoal 

\  alue  £ 

.. 

.. 

162^11 

179,135 

Earthenware  .. 

„ 

.. 

153,420 

171,591 

„ 

.. 

17.--J.-j 

20,184 

Plate 

..  So. Ft. 

167.5G3 

114.296 

7381 

7,770 

..    Cwt. 

16,28  ■ 

19,650 

Bottle* 

01.4SS 

35.8SS 

30.024 

4H..T11 

Other  kinds.. 

21,'V.m 

16,286 

21,652 

Leather : — 

1'mTroueht  . . 

„ 

9.90S 

13,325 

92^47 

117.713 

A  alue  £ 

.. 

27,601 

30,487 

.    Tons 

■ 

5,6  1 1 

97,098 

92,849 

Floorcloth    

Sq.Tds. 

1H5.435 

■  \  al.  £ 

.. 

139,363 

13S.322 

.    Cwt. 

81,130 

129,145 

149,227 

Tons 

1,012 

4.4.32 

22.312 

25,988 

" 

7i',7:il 

•• 

2,723,353 

3,057.121 

iHontftlj?  patent  list* 

*  The  dates  given  are  the  date9  of  the  Official  Journals  in 

which  acceptances  of  the  Complete  Specifications  are  advertised. 

Complete  Specifications  thus  advertised  as  accepted  are  open  to 

n  at  the  Patent  Office  immediately,  and  to  opposition 

within  two  months  of  the  said  dates. 


I— PLANT,  APPARATUS,  and  MACHINERY. 
Applications. 

\.  Forrett.     An  incandescent  furnace  for  heating 

(.'as  retorts.     April  13. 

9522,   E.  Edwards.— From   C.  Scbaaf.     Improvements  in 
muffle  furnace?.     April  14. 

ipbell. — From  E.  Sterne.  Machinery  or 
apparatus  for  (barging  metal  eapsules  or  containers  with 
highl]  compressed  or  liquefied  gas,  and  for  closing  the  sani( 
when  so  charged.     April  14. 


Improvements  in  liDoleum   dry  ing 
Complete  Specification.     May  1. 


9524.  A.  J.  Campbell. — From  K.  Sterne.  Improvements 
in  means  for  closing  eapsules  or  containers  for  liquefied  or 
highly  compressed  gases.     April  14. 

!,   S.   H.  Johnson.       Improvement?   in  filter  presses. 
Complete  Specification.     April  15. 

9929.  G.  Buck  and  E.  Strong  Torrey.  Improvement-  in 
apparatus  for  carburetting  air.  Complete  Specification, 
April  -2a. 

9941.  J.  Klein.  Improvement  in  apparatus  for  cooling, 
concentrating,  evaporating,  ami  graduating  liquids.  Complete 
Specification.     April  21. 

10,202.  C.  Humfrey.  Improvements  in  cornier  sers. 
April  23. 

10,867.  A.  Ehrhardt. 
and  oxidising  apparatus. 

10,988.  F.  J.  Colliu.    Apparatus  for  cooling  and  washing 
May  3. 

11,181.  E.  Makin,  jun.  Improvements  in  apparatus  for 
the  condensation  of  steam  and  other  vapours,  and  the  cooling 
of  heated  liquids.     May  5. 

11,225.  G.  B.  Ellis.— From  La  Societe'  des  Usines  du 
Rhone,  anciennement  G.  P.  Monnet  et  Cartier.  Improve- 
ments in  means  for  closing  receptacles  for  highly  volatile 
liquid^  and  for  regulating  the  discharge  therefrom.     May  .5. 

11.450.  H.  McPhail.  An  improved  method  of  and 
means  for  evaporating  or  drying  viscous  substances,  semi- 
liquids,  and  pasty  materials.     May  7. 

11.451.  H.  McPhail.  An  improved  method  of  boiling 
and  evaporating  liquids,  and  of  digesting  materials  in  liquids. 
May  7. 

11,542,  D.   Williams  and   E.   R.   Davies.     An  improved 

gas,  smoke,  and  foul  air  extractor.     May  10. 

11,700.  E.  Simoneton.  Improvements  in  the  process  of 
ami  apparatus  for  filtering  liquids.  Complete  Specification. 
May  11. 

11.724.  G.  Williams  and  R.  J.  Waddell.  Improvements 
in  evaporators  for  brine  or  other  solutions.     May  11. 

11,803.  J.  Williamson.  Improvements  in  filter  presses 
aud  similar  filtering  apparatus.     May  12. 

11,872.  J.  Hill.    Improvements  in  filter  presses.    May  13. 


Complete  Specifications  Accepted.* 


S250.  T.  O'Hara  and 
April  21. 

S084.  J.     Longshaw. 
distilling,    concentrating, 


1S96. 
J.  R.  and   T.  Ashmore. 


Valv 


Vacuum   apparatus   for    drying, 
and    other    like    purposes,    and 

method  and  means  for  obtaining   and   maintaining  vacuum 

therein.     April  21. 

10,547.  C.  H.  C  Rudd.  Impfovemeuts  in  diaphragm  aud 
disc  valves  for  chemical  corrosive  fluids,  gases,  &c. 
May  19. 

1 1,136.  E.  C.  Mills  and  J.  G.  Chamberlain.  Filters  for 
extracting  grease  and  other  impurities  from  feed  water  for 
steam  boilers.     May  1 2. 

11,633.  S.  K.  Welch.     Filtering  apparatus.     May  5. 

12,109.  P.  Hereng.     Carburetting  apparatus.     May  19. 

12,572.  S.  G.  Merrick  and  H.  L.  Washburn.  Vapour 
condensers  and  apparatus  for  destroying  noxious  fumes, 
recovering  by-products  from  distillation,  and  like  purposes. 
May  5. 

14,478.  F.  Dehaitre.  Apparatus  for  drying  and  finishing 
fabrics.     May  5. 

14,609.  M.  Stanbrook.  Apparatus  for  cooling  air  for 
nse  in  refrigerating.     May  12. 

14.951.  E.  .1.  Duff  and  J.  Brock.  Evaporating  brine  and 
other  solutions,  and  apparatus  therefor.     May  5. 

14.952,  T.  Glover  and  . I.  Brock.  Apparatus  for  evapo- 
rating solutions  with  multiple  effect.     May  19. 
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i"  E.  i  .  Mills.  Apparatus  for  cooling  (rater  for 
condensing  and  oth'  r  purposi  s.     May  19. 

35,643.  M.  II.  Smith.  Apparatus  for  cooling  purposes 
and  for  difl  ising  heat.     Ma>  12. 

29,491.  J.  V.  Forns.  Improvements  in  tele  thermometers. 
April  81. 

1897. 
II.  Ilirzel.     An  improved  column   for  condensing, 
absorbing,  heating,  distilli  >i">.ur  gases 

mill  liquids.      April  !]. 

4762.  R.  Match,  tt.  Apparatus  fur  reducing  the  pressure 
of  liipiiil<  and  gases.     Maj 

6916.  P.  Jensen. — From  <;.   Lunge  and  I..   Etohrmann. 
Improvements  in  Clover  lowers,   Gay-Lus 
ihe  like,  used,  for  instance,  in  the  manufacture  of  sulphuric, 
muriatic,  and  nitric  acids.     May  S. 

71:27.  P.  Jensen.—  From  I.  Rohrmann  and  II.  II.  Nieden- 
fulir.  Improvements  in  Glover  towers  and  the  like. 
May    12. 

II.— FUEL,  GAS,  and  LIGHT. 

Applications. 
\.    II.    Barthez.       An    improved    portable    and 
automatic  apparatus  tor  the  production  of  acetylene  gas  for 
lighting  purposes.      Filed    April     12.      Date    applied   for 
Sept.  82,  1896,  being  date  of  application  in  Fr 

93S7.  J.  A.  Sinclair.  Improved  moans  fur  lighting  by 
electricity  and  incandescence.     April  13. 

9611.  S.  Straker.  Improved  apparatus  for  the  production 
of  an  explosive  gas  by  rarburetting  benzoline  and  other 
hydrocarbons.     April  15. 

9656.  W.  A.  G.  v.  Heidenstam.  Improvements  in  or 
connected  with  the  inautifactiirc  of  charcoal.     April  15. 

9714.  TJ.  Kesselring.  An  improved  apparatus  for  the 
nimiufactnre  of  acetylene  gas.  Complete  Specification. 
April  15. 

9762.  J.  C.  A.  Kitchen.  Improvements  in  burners  for 
'ene.      April  17. 

'.'7t'.:i.  .1.  G.  A.  Kitchen.  Improvements  in  or  connected 
with  portable  generators  for  producing  acetylene  from 
calcium  carbide.     April  17. 

9770.  .T.  Walsh.  Improvements  in  gas  lichting  and  in 
electric  lighting  for  magnify  iug  purposes,  and  the  application 
of  same  to  lighting  in  general.     April  17. 

9S57.  E.  K.  Hutton  and  W.  Hutton.  Acetylene  ^a- 
generator  for  lighting  cycle  and  carriage  lamps.     April  20. 

9953.  C.  E.  Melville  and  .T.  Home.  An  improved 
retort  to  be  nsed  in  the  manufacture  of  oxygen  gas  from 
atmospheric  air.     April  21. 

9996.  W.  Buddcus.  New  or  improved  process  for 
obtaining  thorium  oxide  and  for  enriching  mouazite  sands. 
Complete  Specification.     April  21. 

10,103.  J.  M.  M.  Rosenberg.  Improvements  in  or 
relating  to  apparatus  for  the  production  of  acetvlene  gas. 
April  22. 

10,186.  D.  C.  Morency.  Improvements  in  apparatus 
for  generating  acetylene  gas.  Complete  Specification. 
April  23. 

10,199.  W.  P.  Thompson.--From  The  Deutsche 
Acetylen-gas  Gesellschaft  mil  beschrankter  Haftung. 
Improvements  in  apparatus  for  developing  acetylene  gas. 
Complete  Specification.     April  23. 

10,249.  VV\  P.  Thompson.  —  From  The  Deutsche 
Acetylen-gas  Gesellschaft  mit  beschrankter  Haftnng.  Im- 
provements in  or  connected  with  apparatus  for  the  pro- 
duction and  consumption  of  acetylene  gas.  Complete 
Specification.     April  24. 

10,320.  M.  Sheftel.  Improvements  in  the  manufacture 
and  production  of  bodies  for  use  as  filaments  in  electric 
incandescent  lamps,  or  for  making  hoods  or  mantles  for 
incandescent  gas  lighting,  or  for  like  purposes.     April  26. 


and  \l    Shcfti  .     I  m\ 
the  rj 
othei  ing  bodies  for  lighting  purposes       1 

10,371.  A.    v    Stepl  enson       Vn  impro  •  \ 
composition     for     making  I    nupli  te    Spi 

April  2)'.. 

10,423.  F.J.  Clinch-Jones.     Improvements 
duccr-.     April  -J". 

10,508.   I     Evans.     Improvements  in  apparatus  foi 
rating  acetylene  or  other  jm-  generated  by  the  addition  of 
a  liquid  tn  a  solid.     April  27. 

10,686.  .1.  .1.  Patterson,     Improvements  in  a] 
generating  acetylene.     Filed  April   29.     Date  applied  for 
Dec.  22,  1896,  !  date  of  application  in  United  States. 

Improvements  in  means  for  the 
storage  of  compn  --  d  gas,     April  30. 

5    A.  S.  Bowei  and  G.Bowi 

10,900.   II.  Han  sen.     Improvements  ii    the  m 

of  fuel  blocks  fri      petroleum.     May  l. 

10,911.  A.  A.  Queutin.  Improvements  in  apparati 
curburctting  air.     May  I. 

11,010.  M .  Otto.  Improvements  in  the  manufactu 
production  of  ozone  and  in  apparatus  therefor.     Ms 

11.130.  A.  C.  Humphreys  and  A.  ( '•.  ( rlasgov,  .  Impi 
method  and  apparatus  t"< >r  making  carburetted  water 
Complete  Specification.     May  4. 

11.131.  A.  C.  Humphreys  and  A.G.  Glasgow.     Improved 
process  and  apparatus   for   making  carburetted  water 
Complete  Specification.     May  I. 

11.210.  L.  de  Proft.  A  process  of  treating  mantles  for 
incandescent  gas  lighting  to  render  the  -ana-  flexible  or 
supple.  Filed  May  j.  Date  applied  for  Oct.  5,  1896. 
being  date  of  application  in  Belgium. 

1 1,252.  F.  Van  den  Abeele.  Improved  automatic  appa- 
ratus for  supplying  incandescent  gas-burners  with  gas  under 
pressure.     Complete  Specification.    May  5. 

11,644.  H.  Sutcliffe.     Improvements  in    gas  generators. 

May    11. 

ll,7:;'.i.   F.    II.  Foster.       Improvements   in    incai 
mantle-  for  gas-burners.     Complete  Specification.     Mav  II. 

11,838.  F.  I!.  Courienay.  Improvements  relating  t, 
gas-producing  apparatus.     May  12. 

11,873.  T.  Jamieson.  Apparatus  for  generating  acetylene 
gas  from  a  metallic  carbide.     May  13. 

12,021.  H.  Freise.  Process  for  manufacturing  a  smoke- 
less inflammable  wick.     Complete  Specification.     May  I  1. 

12,096.  L.  J.  Davie-.  An  improved  process  for  making 
coke  from  anthracite  and  similar  coal.  Complete  Specifi- 
cation.    May  15. 

12,108.  SirC.  S.  Forbes,  Bart.  Improved  apparatus  for 
vaporising  and  burning  liquid  fuel.     Slay  15. 

12,110.  G.  Trouve.  Improvements  in  apparatus  for  the 
production  and  storage  of  acetylene  gas.      May    15. 


Complete  Specifications  Accepted. 

1896. 

-  184.  I!.  H.  Thwaite.  Process  and  plant  for  generating 
combustible  gases.     April  21. 

S402.  C.  D.  Jenkins.  Preparation  of  peat  for  fuel,  and 
apparatus  therefor,  and  for  analogous  purposes.     April  21 . 

9599.  R.  Bradshaw.     Artificial  fuels.     May  12. 

9630.  C.  Coppeaux.  Method  and  means  or  apparatus 
for  facilitating  the  combustion  of  acetylene  gas.     Mav  12. 

10,407.  R.  Goodwin.  A  portable  lamp  standard  to 
produce  and  burn  acetylene  gas  or  acetylene  and  carbonic 
acid  gas  combined.     April  21. 

10,725.  G.  Webb,  jun.,  and  J.  W.  Kelly.  Apparatus  for 
automatically  generating  gas.     April  2-. 


- 
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11.530.  The  Economical   Gas    Apparatus   Construction 
Ltd.,  and   1.   L.  Merrifield.     Apparatus  for  the  mann-   I 
ire  of  carburetted  water-gas.     May  5. 
1 1,682.  J.  E.  Goldschmid  and  C.  Dellwik.     Manufacture 
of  wateF-gas.     May  5. 

11,951.  J.  Meikle.     Treating  peat,  coal,  and  other  car- 
l     ous  substances   for  the  obtainment   of  illuminating 
gas.     May  5. 

12,047.  M.  C.  A.  Fourchotte.  Method  of  and  apparatus 
for  generating  acetylene  gas.     April  21. 

12,430.  A.  Arter.  Treatment  of  gas  for  illuminating  and 
other  purposes.     May  19. 

12,535.  0.  tmray. — From  F.  Brunck  and  Co.  Hori- 
zontal coke  ovens.     May  o. 

12.942.  T.  Thorp  and  T.  G.  Marsh.     Method  and  appa- 
r  treating  acetylene  prior  to  combustion.     May  19. 

9.  J.  F.  Duke.     Manufacture  of  mantles  or  incan- 
ng  bodies  for  incandescent  gas  lamps.     April  28. 

14,365.  C.  Killing.  Incandescence  bodies  for  iucan- 
,!,  .  vnt  gas  lighting.     May  5. 

1 4.-4 j.    R.    Langhans.      Manufacture    of    incandescing 
i  Hir  use  in  incandescent  gas  lighting.     May  19. 

14.  141.  H.  Strache.     The  manufacture  or  preparation  of 
improved   odorising   substances   for  artificially    imparting 
li  to  gases.     May  12. 

14.943.  H.   Strache.      Process    and   apparatus    for  the 
il    of  sulphuretted  hydrogen  from  gases   or  gaseous 

mixtures.     May  19. 

15,122.  F.  H.  Haviland,  A.  Holloway,  J.  B.  Collier,  and 
W.  H.  Murch.  Apparatus  for  generating  acetylene  gas. 
April  28. 

15,139.  G.  Isaac.  Process  for  rendering  acetylene  gas 
inactive  when  brought  into  contact  with  metals  with  which 
i:  forms  explosive  compounds.     April  21. 

1897. 

.T.  Meek.  II.  Davison,  and  J.  Southam.  An 
improvement  in  ascension  pipes  used  in  the  manufacture  of 
coal-gas.     May  19. 

1'.  Holliday.     Means  or  apparatus  for   use  iu  t  lie 
'ion,   storing,    ami    application    of    acetylene    gas. 
April  21. 

1519.   A.  Sterza.      Apparatus  for  preparing  or  rendering 

lene  gas  tit  for  heating  purposes.     May  5. 
2194.  P.  W.  von  Gehlen.     Apparatus  for  producing  and 
hi   incandescent   light   produced  from  benzene  gas. 
19. 
2292.  (i.ile  11.  de  Sales.     Apparatus  for  generating  and 
storing  acetylene.     May   19. 

W.  II.  Dennis.     Acetylene  gas  lamps  and  genera- 
May  12. 

5149.   A.  Roedel.     Process  and   apparatus    lor  removing 
ite  crusts  from  the  interior  of  gas  retorts.     April  21. 

.1 .  Kohlndorfer.  A  process  for  producing  a  solid 
or  consistent  fuel  containing  petroleum.     April  21. 

II.    11.   Bean    and    II.   Ringwond.     An    improved 
generator,  condenser,  and  holder  for  acetylene 
April  21. 

)    G.  Pereire,   K.   Sorel,  and   I!.   Cruvellier.    Manu- 
facture of  acetylene  gas  and  apparatus  therefor.     May  5. 
774  1.  i;     <;.    Brewer.  —  From    The    Gesellschaft    fur 
len-Gaalicht  Basel.     Apparatus  for  generating  acety- 

_'.i-.     May  5. 

77-2.  II.  II.  Lake. — From  F.  Ferraceiu.     Apparatus  for 
matically  generating  acetylene  gas.     May  .1. 

792n.  J.  K.  df  fiery.  Method  and  apparatus  for  effect- 
ing illumination  partly  by  flame  and  partly  by  incandescence. 

II.  Meyer.     Incandescent  gas  burners.     May  19. 


III.— DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  Etc. 

Application. 

1o„'i77.  G.  C.  Marks. — From  La  Compagnie  pour  la 
Fabrication  des  Compteurs  et  Materials  d'Usines  a  Gaz. 
Triple-action  apparatus  for  the  recovery  of  benzols  or  other 
products  contained  in  certain  gases.     April  28. 


Complete   Specification   Accepted. 

189G. 

99  14.  A.  C.  Thomson.     Vertical  retorts  for  the  destruc- 
tive distillation  of  carbonaceous  substances.     April  21. 


IV.— COLOURING  MATTERS  and  DYES. 

Applications. 

9268.  O.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Pruning.  Manufacture  of  1 -phenyl  2-alkyl- 
pyrazolones.     April  12. 

9702.  H.  H.  Lake. — From  K.  Oehler  and  Co.  Improve- 
ments in  the  manufacture  of  colouring  matters.     April  15. 

9710.  C.   D.   Abel From  The  Actien  Gesellschaft  fur 

Anilin    Fabrikation.       Manufacture   of   stable   diazo-com- 
pounds.     April  15. 

10,208.  S.  Pitt. — From  L.  Cassella  and  Co.  Producing 
black  pigment  colours.     April  24. 

10,605.  H.  E.  Newton.  —  From  The  Farbenfabriken 
vormals  F.  Bayer  and  Co.  Improvements  in  the  manu- 
facture or  production  of  colouring  matters.     April  28. 

10,810.  J.  Hauff.  A  process  for  the  preparation  of 
orthiitoluolsulpho  acid  and  of  ortho  sulpho  benzoic  acid 
by  oxidation  of  orthothiocresol.  Complete  Specification. 
April  30. 

11,572.  C.  Mills,  and  Brooke,  Simpson,  and  Spiller,  Ltd. 
A  method  of  preparing  basic  direct  cotton  dyeing  colours 
of  a  blue  and  blue-black  shade.     May  10. 

11,871.  J.  Owen.  An  improved  liquid  black  stain  for 
staining  and  polishing  articles  of  vulcanite.     May  13. 

11.997.  J.  Imray. — From  La  Societe  Anouyme  des 
Matieres  Colorautes  et  Produits  Chimiques  de  St.  Denis. 
Manufacture  of  substantive  colouring  matters.     May  14. 

11.998.  H.  Imray. — From  Anilinoel  Fabrik  A.  Wagfing. 
Improved  manufacture  of  ammonium  salts  of  casein. 
May  14. 

12,011.  H.  E.  Newton. —  From  The  Farbenfabriken 
vormals  F.  Bayer  and  Co.  The  manufacture  or  pro- 
duction of  new  alizarine  dyestuffs.     May  14. 

Complete  Specifications  Accepted. 

1896. 
9477.   L.  P.  Marcblewski,  E.  S.  Wilson,  and  E.  Stewart. 
Production  of  dyes.     May  5. 

10,004.  E.  Fischer.  Manufacture  or  preparation  of 
derivatives  of  xanthine  from  alkylated  uric  acids.     May  5. 

11,370.  Read,  Holliday,  and  Sons,  Ltd.,  J.  Turner,  and 
J.Turner.     Production  of  colouring  matters.     April  21. 

12,142.  S.  Pitt.— From  L.  Cassella  and  Co.  Production 
of  polvazo  dyestuffs.     April  21. 

12,556.  S.  Pitt. — From  L.  Cassella  and  Co.  Production 
of  dyestuffs  suitable  for  dyeing  wool.     April  21. 

12,922.  A.  G.  Green  and  A.  Wahl.  The  manufacture 
and  production  of  new  cotton  colouring  matters.     May  12. 

14,144.  I.  Levinstein  and  Levinstein,  Ltd.  Azo  colour- 
ing matters.      May  5. 
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14,563.  .1.  Y.  Johnsou.     From  The  Badiscbc  Anilin  and 
Fabrik.     Miuml  duction  of  mordant- 

natters   ami   of   intermediate    products 

Ma\       I 

J.    Ville.     New    red   colouring    matters    of  the 
iripbenylmethin  I  the  met]  tucing  the 

same.     May  12. 

1573.  II.   Baum.     Manufacture  of  colouring    d  atter  of 
the  rl  rroun.     Ma)  •">. 


V.— TEXTILES,  COTTON,  WOOL,  SILK,  I 

Applications. 

931".  R.  Thomas  and  E.  Prevost.     Improvements  in  it 
relating  to  the  process  of  mercerising  veget  ible  fibres  or 
•  brics.     i  oroplete  Specification.     April  14. 
ln.'itr.  D.  McCallnm.     The  reducing  of  the  infl 
bility  of  cotton  fabrics.     April  38. 

II.   Imray. — From    La    £         •'    Anonyme    des 
himents,   reintures,  el    Impressions.     A    process  for 
getable  fibres  and  textures.     April  30. 
I.  O.     Imray.  —  From    The     Farbwerkc     vormals 
ster,  Lucius,  and  Bruning.     An  improved   methoi 
mercerising i  irns.     April  30. 

10,911.  W.  Schculen  and  11.   Mann.     Improvements    in 

the  process  of  finishing  bleached  and  cleaned  textile  fabrics, 

-     if  cotton,  wool,  and  tu-sah   silk. 

11  313.  O.  Iniray.  —  From  The  Farbwerke  vormals 
ster,  Lucius,  and  Bruning.  Improvements  in  merceris- 
regetable  tissues.     May  6. 

I.  A.  II.  Prinz.     Improvements  in  the  treatment  of 
bast,  china   grass,  rhea,  and   like  plains    for  use  in 
textile  industries.     Complete  Specification.     May  [2. 

nt  Hilaire  de  Chardonnet.     Improvements  in 
the  manufacture  of  artificial  silk.     May  12. 

11,917.  O.    Imray.  —  From    The    Farkwerke    vormals 
er,  Lucius,  and  Bruning.      A  process  for  chlorination 
of  wool.     May  13. 

Complete  Specifications  Accepted. 
1896. 

S.  Bennett.  Treatment  of  wood,  paper,  fabrics. 
S,  and  like  material-  impervious  and  inalterable  by 
store  aud  climate  and  other  influences.     May  i!  . 

T.    E.    Briggs    and    E.    Webb.     Apparatus    for 
-hing   and    drying    varus,    threads,    twines,    or    cords. 
Apr  .  28 

1897. 
R.  W.  Strehlenert.     Method  of  spinning  artificial 

s-ilk  and  apparatus  therefor.     April  21. 


;.    (■.    Wendler.      A    new    or    improved 
ted  f"r  use  in  dyeing  wool,  in  bn 
oilier  purposes,     May  3. 

Il.lln.  (  .  W.  Fulton.     Method   of  producing   ; 

upon  textile  fabrics.      May  4. 

W.    Fulton.      Improvements    on   metl 
producing  patterns  on  textile  fabrics.     May  14. 

Complete  Specification  Accepted. 
1896. 

■'.  A.  F    1'..  Gon  certain   \.-. 

fibres,  more  especially  thus,  of  the  urtica  family.     A]  ril  21. 


VII.— ACIDS,  ALKALIS,  and  SALTS. 
Applications. 

;>41S.  (  .    M.   White. —  From   Smith.    Powers 
Ltd.     Improvement-  in   the  m 
of  chloride  of  baryta  and  oxide  of  iron.     April  13. 

G.    B.    Ellis.— From  La     - 
I  sines  du  Ehone,  anciennement   G.  P.  Monnet   et  Carl 
Improvements  in  the  manufacture  of  aldehydo-benzoii 
and  intermediate  product-.     April  . 

10,361.  I  .  Mi  —  n  and  C.  Tilliere.     Improver 
preparation  or  manufacture  of  borax.     April  26. 

10,400.  A.  Crosbie.     Set  Class  X. 

10,501.  A.  Feldmann.    A  process  for  removing  cat 
a.  i  1    and    hydrogen    sulphide    from    nmmoniacal    liquor. 
Complete  Specification.    April  27. 
19.  T.  T.  -ill.     Sei  t  lass  \. 

ll,2lii.  \\".  Shedlock.     Improvements  in   apparal 
obtaining  salt  from  brine  and  for  similar  purpose-.      May  .">. 

11,353.  J.  K.  Wylde,  J.  W.  Kynaston,  and  the    Cniti  I 
Alkali   Co..    Ltd.     Improvements    in   the    manufa  itui 
hvdrochloric  acid  free  from  arsenic.     Mav  6. 


Complete  Specifications  Accepted. 

1896. 

13.244.  A.  i  rossley  and  11.  A.  Allport.     Manufai  ■ 
ferric  oxides.     .April  21. 

I.  J.    Brock    and    F.    Hurler.      Recovering    - 
from  sulphuretted  hydrogen.     April  21. 

23,24."..  .T.  Pattison.     Improved  ammouiacal  con;: 
Apr.',  i 

1S97. 

1179.  A.   .T.    Boalt. — From    S.    Ganelin    and   .T.    . 

MLthnd  of  making  chloride  of  lead.     May  19. 

6916.  P.  Jensen. — From   G.   Lunge   and   L.   Eobrmann. 
See  Class  I. 


VI.— DYEING,  CALICO  PRINTING,  PAPER 

STAINING,  and  BLEACHING. 

Applications. 

9392.  ('.  E  Gassmann.  A  new  process  of  fixation  of 
colours  basic  and  phenolic  in  printing.     April  13. 

'.'4J9.  J.  Grossmann.     A  new  indigo  vat.     April  14. 

V.    Dosnc.      Process   for   imitating   on    vegetable 
fibres,  fabrics  woven  in  colours.     April  17. 

10,213.  E.  Beutz.  Improvements  in  the  production  of 
white  and  coloured  patterns  on  aniline  black  grounds  in 
calico  printing.     April  24. 

787.  CD.  Abel.— From  F.  Petersen  aud  Co.      Process 
for  dyeing  fast  black.     April  30. 

10,901.  J.  Imray.  —  From  La  Societe  Anonyme  A. 
KoudiUou  et  t  ie.  A  process  for  fixing  interference  colours 
on  paper  or  other  surface.    Maj  1. 


VIH.— GLASS,  POTTERY,  and  ENAMELS. 

Applications. 

9351.  H.  Emery.     Improvements  in  the  form  of   - 
for  potter-'  use.     April  13. 

10,430.  H.  de  Wit.     Manufacture  of  enamelled  eel 
with  a  slaggy  biscuit  covered  over   with   coloured  enau 
Complete  Specification.     April  27. 

10,691.  I'.  Delorme,  fils.  Improvements  in  the  mar.  i- 
facture  of  hollow  castings  of  glass  and  the  like,  and  ap]  a- 
ratus  therefor.     Complete  Specification.     April  29. 

11,343.  R.  F.  Ayre  and  C.  Dunnill  and  Co.,  Ltd.  Im- 
provements in  pottery  kilns  or  ovens.     May  6. 

11,630.  C.  C.  Schirm  and  O.  Lessing.  process  for  the 
ceramic  production  of  grinding  agents.  Complete  Specifi- 
cation.    Mav  10. 
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11,733    G.    rasche   and    I'.   Sporer.      Improvements   in 
_  or  annealing  ovens,    i  iiuplete  Specific 

1!. 

Complete  Specification-  Accepted. 
18%. 

11,522.  H.  Hay warJ.     System  of  glazing.     April  21. 

Macrae.     Production   of  decorative   stained 
r  imitations  thereof.     April  28. 
22,481     W   P.Mason.     Kilns  for  bricks,  pottery,  and  the 
like.     May  5. 

1897. 

1995.  T.  Pfister  and  E.  Barthels.— From  A.  Navarein. 

ionne  work.     May  5. 
1141.  T.  W.  Horn.     Wiudowglass.     April  21. 
4."i^7.  C.  Panlns  and  11.  Heim.     Manufacture  of  ceramic 
ry  or  apparatus  for  the  same.     April  21. 
i  '.  C.  Schirni   and   0.   Losing.     Proces-   for   pro- 
imic  musses.     May  12. 
■    H.  Heckert.     Glass  hollow-wace.     May  12. 


IX.— BUILDING  MATERIALS,  CLATS,  MORTARS, 
and  CEMENTS. 

Applications. 

9315.  C.  Richardson.     Improvements   in  asphaltic  pave- 

and  tiie  like.     Complete  Specification.     April  12. 

L.  S.  Kasson.     Apparatus  for   treating  and  asseru- 
ingredients  for  the  manufacture  of  paving  com- 
ds.     Complete  Specification.     April  12. 

.  7.   W.  F.  Dvson.     Improvements   in  artificial  stone. 
April  . 

11,016.  Kuina,  Ltd.— From  P.  W.  Wierdsma  and  J. 
Kuipers.     See  Class  Mil. 

11,153.  J.  N.  Santha.  Improvements  in  or  relating  to 
the  preparation  of  asphalt  for  pavements  and  the  like. 
Maj  i 

11,162.  .1.  Davie  and  J.  Baird.     Improvements  in  manu- 
■ing  1. locks  for  causeying  street-,   pawing  footpaths, 
other  constructive  purposes.     May  5. 

11,403.  J.  Brock.     Improvement    in   the   composition  of 
;  for  bricks.     May  7. 

1         nd.     An  improvement  in   the   construc- 
ts e.  proof  floors.      May  13. 

12,024.  J.  C.   Rombach  ami  E.  S.  Reslieaux.     Improve- 
ments in   cements   for  resisting    the  action   of  acids,  acid 
-,  and  heat.     May  15. 


Complete  Specifications  AccEPTEr. 

189G. 

1!.-I7.  .I.E.  Brindley.  Manufacture  of  tiles  and  ouarries 
21.  ^ 

"■    W.   Owen.       Manufacture    of    artificial    stone 
.•■,  and  the  like.     April  21.  ' 

v  Bennett.     SeeClass  \ 

380    A.  H,  van  der  Vygh,  If.   van  der  Vygh,  and  '.; 
van  der   Vygh.      An    improved   fire-proof   artificial   stone 

1-  '7 

A.    II.  van   der   Vygh,   H.  van   der  Vygh,  and  G 
t    Vygh.      Construction    of    fire-proof   buildines 

April  21.  6 

W.  s.  Wilkinson.     Manufacture  of  paving  blocks 
nd  the  like.     April  21. 


X.— METALLURGY,  MINING,  Etc. 

Applications. 

94o:i.  G.  W.  Gesner.  A  new  and  useful  alloy  of  iron 
and  hydrogen,  termed  Gesner  metal,  and  means  for  pro- 
ducing the  same.     Complete  Specification.     April  13. 

9409.  H.  R.  Angel.  Improvements  in  the  treatment  and 
reduction  of  sulphide  ores  containing  zinc  or  otherwise. 
April  13. 

'J717.  F.  EUershausen.  Improvements  in  the  treatment 
of  complex  sulphide  ore>.     April  15. 

9840.  H.  H.  Eames.  Improvements  in  apparatus  for 
amalgamating  and  concentrating  precious  metals.    April  20. 

10,118.  A.  James.  Improvements  in  the  treatment  of 
gold-zinc  slimes  from  the  cyanide  process.     April  23. 

10,173.  C.  P.  Shrewsbury.  Improvements  in  means  or 
apparatus  for  recovering  gold  from  the  residue  resulting 
from  the  treating  of  tailings  by  the  cyanide  proce--. 
April  23. 

10,400.  A.  Crosbie.  Improvements  in  the  method  of 
preparing  iron  oxides  from  waste  acids  or  pickle  from 
tiuning  and  galvanising  works.     April  27. 

10,403.  J.  Colley.  Improvements  in  linings  of  metallur- 
gical vessels.     April  27. 

10,459.  A.  J.  Boult. — From  A.  Lismann.  A  new  or 
improved  method  of  coating  copper  or  copper  alloys  with 
patina.     April  2  7. 

10,509.  T.  T.  Sill.  Improvements  in  the  manufacture 
of  red  oxide  from  the  waste  liquors  from  galvanising  works, 
tin-plate  works,  wet  copper  process,  or  other  residual  liquors 
containing  iron  in  the  form  of  chloride.     April  27. 

10,634.  H.  C.  Bull,  C  P.  Shrewsbury,  andF.  L.  Marshall. 
A  new  or  improved  process  for  extracting  gold  and  other 
metals  from  sea  water.     April  29. 

10,715.  .'.  I..  Dobell.  Improvements  in  the  manufacture 
of  cupels  and  crucibles  to  be  employed  in  the  refining  of 
metals.     April  30. 

10,721.  G.  P.  Royston.  The  annealing  of  cast  iron 
without  melting  of  the  same,  by  heating  at  that  temperature 
at  which  the  cast  iron,  when  fused,  solidifies.     April  30. 

10,785.  15.  H.  Thwaite  ami  II  V.  Holden.  A  process  for 
decarburating  steel  or  other  compounds  of  iron  and  carbon, 
ami  apparatus  for  that  purpose.     April  30. 

10,825.  A.  S.  Bower  and  G.  Bower.  A  combined 
process  for  the  protection  of  iron  and  steel  surfaces  from 
rust,  and  for  the  manufacture  of  combustible  gas.     May  1. 

10,829.  J.  Swinburne.  Improvements  in  treatment  of 
sulphide  ores.     May  1. 

11,081.  J.M.Spink.  Improvements  in  annealing  metals 
during  manufacture,  and  in  the  means  or  apparatus  employ  ed 
therein.     May  4. 

11,151.  G.  H.  Blenkinsop.  Improvements  in  and  relating 
to  the  roasting  and  calciuingof  minerals  and  the  like  sub- 
stances.    May  4. 

11,410.  R.  S.  Lovelace.  An  improved  method  of 
toughening  and  strengthening  metals.      May  7. 

11.51S.  ('.  P.  Shrewsbury.  Improvements  in  means  or 
apparatus  for  extracting  gold  and  other  metals  from  solutions 
containing  snch  metals.     May  S. 

11,692.  E.  E.  von  der  Linde.  Treatment  of  tin  oxide  in 
the  form  of  powder,  sludge,  or  paste  for  the  smelting  thereof. 
Complete  Specification.     May  10. 

11,659.  W.  Blackmore.  The  treatment  of  slags  contain- 
ing zinc  and  silver.     May  11. 

11,695.  J.  C.  Mewburn.—  F"rom  La  Societe  Anonvme  de 
Commentrv-Fourchambault.  Improvements  in  the  manu- 
facture of  alloys  of  or  containing  iron  and  nickel.     May  11. 

11,996.  G.  Deer.  An  improvement  in  the  smelting  of 
copper,  and  apparatus  for  that  purpose.  Complete  Specifi- 
cation.    May  14. 

12,o74.  F.  B.  Aspinall  and  E.  C.  Ekstromer.  Improve- 
ments in  apparatus  for  extracting  gold  from  its  ore. 
Mav  15. 
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jo5  i    J.  Robertson      Improvem  nt-  in  shaping,  foi 
Inuring,  solidifying,  and  - quirti  iad  in   mi 

mil  apparatus  therefor.     Maj 

igdon  and   1.  Eeberluin.    Treatment  of 
sulphide  "re-  of  lend,  Bine,  or  antimony,  preparatory    to 
smelting  the  same,  and  incidentally  in  obtaining  sulphu 
acid.     April  31, 

\    rracy.     Method  of  combining  bard  metal  and 
mi't.il  or  other  material  to  form  non  slipping  und  non- 
extensible  floor  covering  and  stair  nosing.     Mc;  5. 

•.'."•24.  .1.  A.  Brace-Fraser,     P  •   extracting  gold 

-.mil  other  metals  from  their  ores,  especially    applicable  to 
the  treatment  of  refractory  .t.-s.     Maj 

The    Improved   Electric   Glow    Lump   Syndicate, 
Ltd. — From   C.  Schwabe.      Process  for  depositing  mi 
Itings.      May  12. 
S.    R.  A.  Hadfield.      Meth  mghening    or 

iin-r  steel  castings.     April  31. 

S.  M.  B.  Zerener.     Precipitation  i  -  metals 

heir  cyanidi  April  21. 

12,287.   W.  Van  Wart.  F.   VV.  Popp,    and   J.  J.  Bl  I 

or  improved  metal  or   admixture  of  metals. 
I   19. 
12,388.  J.  C.  Bull.     Alloys.     April--. 

13,111.  E.  A.  G.  Street.     Manufacture  of  chromium  and 

•imilar  alloys.      May  19. 

13,371.  O.  Frolich.     Process  for  extracting  metals  from 
pyritic   ore  by   the   treatment    of,  with   chlorine,  and  for 
ring  the  chlorine  employed.     April  2!. 

13,451.  1..  Psiczolka,  Improvements  in  Bessemer  or 
Thomas  process  for  the  treatment  of  low  qualities  of  crude 
iron.     May  5. 

i  .    Parcacott.      Manufacture   of  metallic   alloy. 
May  13. 

14,6:!:;.  A.  YVolski.     Blast  furnaces.     May  19. 

16,756.  Elkingtou    and    (  •'..   Ltd.,   and    II.    T.    Fellows. 
Bes  tor  annealing  metals  and  for  other  like  purposes. 
May  12. 

1897. 

1202.   A.  F.  M.  V.  Baron.      Manufacture   of  an   alloy  of 
r  and  iron.     May  19. 
26.  J.  de  Mora.     Manufacture  of  steel.     May  19. 

W.  Noad  and   VV.  Agate.      Improvements  in  the 
innient  of  copper  from  ores  and   other  copper-bearing 
substances.     May    19. 


XI.— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 

Applications. 

YV.     ltowbotham.        Improvements     in     primarj 
batteries.     April  12. 

Sir  I      -    Forbes,   Bart.     Improvements  in  plates 

for  secondary  batterie-.     April  12. 

J.  H.  McLean  and  (.'.  P.  Burnet.     Improvements 
in  secondary-  batteries.     April  13. 

9568.  H.  T.  (  heswright.  Improvements  in  or  relating 
to  plates  for  secondary  batteries  or  accumulators.  (  om- 
plete  Specification.    April  14. 

9631.  J.Dunn.     A  new  or  improred   plate   for  accumu- 
r  electric  storage  batteries.     April  15. 

II.  E.  de   Kufz   de   Lavison.    A  voltaic   battery 
having  its  depolarisation  effected  by  heat.      April  17. 

991:;.  F.  Marckuald.  A  manufacture  of  electrodes  for 
electric  accumulators.     Complete  Specification.     April  2". 


9914.  K.  Marckwald.     A  manufacture  ol  e>r 

elect i  I  Ypril  20. 

10,254,  W.  A.  Boese.  An  improved  process  for  the 
main.:  i    plates.    '  lomplete  Spei 

limi.      April  2  I. 

10,279.  A.  F.  Ann. — From  C.  VV.  Hertel.  Improvements 
in  galvanic  batteries.     April  24, 

9    C.E.  Lee.     Improvements  in  secondary  batteries. 
i  omplele  Specification.     April  27. 

10,451.  K.  S.Brown  and  1.  .1.  Davies.  Improvements 
in  separating  -table  -alts  by  means  of  diffusion,  and  generat- 
ing electricity  direct  out  of  chemical  energy.     April  27. 

in.  i- 1.  .T.  I..  Dohell.  Improvements  in  or  connected 
with  el  April  ■_»:. 

10,705.    1..    Epstein.      An   improvement    in    plati 
larj  voltaic  batteries.     April  29. 

10,719.  \V.  llowliotham.  Improvements  in  primary 
butteries.     April  3n. 

I.   VV.  Evane   and  .1.  VV.  Smith.     Certain  improve- 
meiits  in   apparatus  for   il  deposition   of    metal-. 

April  .'in. 

10,872.  .1.  Siine.  —  From  K.  J.  Browne  and  .I.G.  Dobbie. 
Improvements  in  and  relating  to  electric  batteries.     May  l. 

11,190  F.  M.  I.yte.  Improvement-  in  the  electrolysis 
of  fused  zinc  chloride.     May  5. 

11,231.   E.  Giglio.  Improvements  in  dry  batteries.    May... 

11, 230.  D.  Reynolds.  An  improved  process  and  means 
for  electrically  purifying  liquids,     Maj 

11,402,  YV.  S.  Romme.  A  process  of  and  apparatus  for 
electrically  decomposing  solid  substances.     May  7. 

11,578.  F.  J.  Gillibrainl.  Improvements  in  or  relating  to 
carbon  plates,  rods,  or  the  like  for  galvanic  batterie-. 
May   10. 

11,603.  E.  Riley.  An  improvement  in  plates  for  secon- 
dary voltaic  batteries.     May  10. 

II. sun.  S.  de  la  l'recilla.  Improvements  in  and  con- 
nected with  the  formation  of  galvanic  batteries.     May   12 

11.S44.  G.  C.  Allinghain  and  YV.  Fennell.  Improvements 
in  voltaic  batteries  and  electrolytic  decomposition  cells. 
May  12. 

11,861.  O.  Lindner.  Improvements  in  or  relating  to 
electric  accumulators  or  storage  batteries.     May  13. 

12,028.  R.  VV.  Atkinson  and  s.  F.  Walker.  Sulphuring 
carbon  plates  for  galvanic  batteries.     May  15. 

12,073.  11.  W.  Headland  am!  Headland's  Patent  Electric 
storage  Battery  t  !o.,  Ltd.  Improvements  in  secondary 
battery  plates  and  in  moulds  for  making  them.     May  15. 


Complete  Specifications  Accepted. 

1896. 

8906.  L.  B.  Atkinson  and  F.  G.  Treharne.  Generation 
of  electricity.     May  19. 

11,338.  E.  A.  G.  Street.  Electrodes  for  electrolytic 
purposes.     May  19. 

A.    G.    Stromberg.       Charging     accumulators. 

May  a. 

16.256.  L.  M  Bullier.     Electric  furnaces.     May  19. 

16.257.  L.  M.  Bullier.     Electric  furnaces.     Mar  19. 

16,852.  G.  Poorc.     Electrolysis.     May  5. 

22,069.  D.  Young.  From  La  Societe  Anonyme  "Ac- 
cumulateur  Eclair."  Electric  accumulators  or  storage 
batteries.     May  19. 

25,36  k.  F.  H.  Snyder.  Improvements  relating  to  the 
coating  or  covering  of  metals  and  other  substanees  with 
metals  and  other  materials  by  the  aid  of  the  electric  arc. 
May  5. 


1897. 

6818.    J.    Entwisle.      From    C. 
storage  battery.     April  21. 


T.   Barret.       Improved 
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S.   V.    B. 
generators.     May  12. 


Primary   electric    batteries    or 


XII.— FATS,  OILS,  and  SOAP. 

Applications. 
14.  1*.  Rapp-Rosenthal.     A  process  for  the  production 
:  from  peat.     Complete  Specification.     April  1 'J. 
9529.    S.    Rosenblum,    S.    Rideal,  ami   The   Commercial 
le  Syndicate,  Ltd.     Improvements  in  the  oxidising  of 
nd  in  apparatus  for  the  purpose.     April  14. 

R.    W.  English.      An   improved   method   of    and 
apparatus  for  bleaching  liuseed  oil.     April  17. 

10,526.  J.  B.  Whiting  ami  W.  A.  Lawrence.  Improve- 
ments in  the  process  of  and  apparatus  for  deodorising  oil. 
Complete  Specification.     April  27. 

10, :,76.  J.  E.  Bedford  and  C.  S.  Bedford.     An  improved 
method    for   obtaining    solid   products    from    linseed   oil. 
29 

Complete  Specifications  Accepted. 
1897. 
1355.  E.  A.  Each.     Method  of   concentrating  glycerin. 
May  19.  t 

155  1.  J.  C.  F.  Muller.  Process  and  manufacture  of 
a  cleaning  and  caustic  agent.     May  12. 


XIII.— PAINTS,  PIGMENTS,    VARNISHES, 
RESINS,  INDIA-RUBBER,  Etc. 

Applications. 
■  ■2~s.  G   w,  young.     A  new  or  improved  waterproofing 
compound.     April  12. 

9405.  A.  G.  Haehre.  Improvements  in  the  manufacture 
uf  plastic  materials.     April  13. 

9423.  C.  M.  White. — From  Smith,  Powers,  Simson, 
( Jeenens,  and  Co.,  Ltd.  Improvements  in  the  manufacture 
of  red  oxide  of  iron.     April  13. 

'.U17.  J.  W.  Blake   and   S.  J.    Blake.      Improvements  in 
compositions  or  paints  for  preserving  structures.     April  13. 
9461.  E.  Rornung  and  S.  Hansel.     Improvements  in  the 
treatment   of   india-rubber,   gutta-percha,    and  their   com- 
pounds.    Complete  Specification.     April  13. 

9538.  F.  King.  Improvements  in  or  connected  with  the 
manufacture  of  articles  wholly  or  partly  of  rubber  or  other 
gum  and  the  like  dissolved  in  a  solvent.     April  14. 

9775.  J.  S.  MacArthur.  Improvements  in  making  white 
lead.     April  17. 

11,016.  Kuma,  Ltd. — From  P.  W.  Wierdsma  and  J. 
Kuipers.  The  manufacture  of  a  new  or  improved  substance 
or  product  suitable  for  use  as  a  substitute  for  vulcanite, 
hard  woods,  or  other  hard  materials,  or  for  other  uses  or 
purposes  for  which  same  may  be  applicable.     May  3. 

11,168.  E.  Gamier  and  S.  J.  Prescott.  An  improvement 
in  india-rubber  compounds  and  in  gutta-percha  compounds. 
May  5. 

11,500.  T.  Grantham  and  J.   J.  Grantham.     A  new  or 
improved  boot  varnish.     Complete  Specification.     May  8.  J 
11,920.  E.  J.  Soutar- Arnold  and  W.  Baines.     A  method 
of  extraction  or  production  of  caoutchouc.     May  13. 

Complete  Specifications  Accepted. 
1896. 

II.  liirkbeck.— From  P.  W.  Wierdsma  and  J. 
I£nir>er8.  Manufacture  of  a  new  or  improved  substance  or 
[product  suitable  for  use  as  a  substitute  for  vulcanite,  hard 
woods,  or  other  bard  materials,  or  for  other  uses  or  purposes 
for  which  same  may  ba  applicable.     Ma\  12. 

lu,462.  A.  II.  Sandiland.  Manufacture  of  white  lead. 
May  19. 


11,267.  D.  Marcus.     Paints  and  varnishes.     April  28. 
14,428.   H.  C.   Webster  and    P.Crawford.     Manufacture 
of  white  lead.     May  19. 

14,884.  W.   Mitchell.— From  G.   I..  Ball.     A  liquid  for 
removing  varnish.      April  21. 

1897. 

7399.  E.  O.  S.  Gentele  aud  II.  P.  Gentele.     Manufacture 
of  pigments,  printing  inks,  or  paint  mixtures.     May  12. 


XIV.— TANNING,  LEATHER,  GLUE,  and  SIZE.  . 

Applications. 

9969.  J.  Biddulph  and  F.  A.  Haggard.— From  R.  Acklom. 
Improvements  iu  or  relating  to  the  treatment  of  hides. 
April  21. 

11,111.  E.  (I.  Daniel.  Improvements  in  the  preparation, 
for  and  tanning  of  hides  and  ~kins.  Complete  Specification. 
May  4. 

11,597.  G.Levinstein.  Improvements  in  and  relating  to 
the  tanning  of  hides  and  skins.     May  10. 

.12,018.  A.  MacFarlane  and  H.  W.  Stanbury.  Process 
of  treating  gelatine  for  the  production  of  imitations  of 
various  other  substances.     May  14. 

12,099.  C.  S.  Dolley.  Improvements  in  processes  i  I 
tanning.     Complete  Specification.     May  15. 

Complete  Specifications  Accepted. 

1896. 

16,420.  E.  S.  Cook.  Process  for  treating  raw  hide  for 
use  in  the  construction  of  pneumatic  tyres.     May  12. 

1897. 

3073.  J.  Howden. — From  J.  Tyciak.  Glue  compounds, 
and  applying  same  to  barrels  and  the  like.     May  5. 


XV.— AGRICULTURE  and  MANURES,  Etc. 
Applications. 

9369.  A.  Gladstone.  Improvements  in  and  relating  to 
artificial  mauures  or  fertilisers.     April  13. 

9704.  C.  H.  Thompson.  The  manufacture  of  improved 
fertilised  and  fertilising  materials.  Complete  Specification. 
April  15. 

10,369.  A.  Quaet-faslem.  Improved  method  of  and  pro- 
cess for  working  aud  treating  nitrate  deposits  for  the 
extraction  of  the  nitrates  therefrom,  and  apparatus  for  that 
purpose.     April  26. 

Complete  Specification  Accepted. 

1896. 

17,883.  E.  van  De  Griendt.  Treatment  of  moss-litter 
manure  for  obtaining  products  therefrom.     May  12. 


XVI.— SUGARS,  STARCHES,  GUMS,  Etc. 

Applications. 

9455.  W.  Feld.  Improved  process  and  apparatus  for 
desaceharising  molasses  by  means  of  barium  hydroxy- 
sulphide  and  for  regaining  the  by-products.     April  13. 

10,395.  II.  W.  Aitken.  Improvements  in  apparatus  for 
defecating  and  purifying  saccharine  juice  or  liquid, 
April  27. 

11,842.  Z.  I.ubinski  and  P.  Kra.jewski.  Improvements 
in  and  relating  to  centrifugal  machines  for  use  iu  the  manu- 
facture of  sugar.     Complete  Specification.     May  12. 
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Complete  Specification  Accepted. 
1896. 

11,790.  (J.  K:in-..ii.    Process  for  the  complete  refining 
nu\     Ma>   19. 


XVII.— BREWING,  WINES,  SPIRITS,  Ire. 

Applications. 

10,180,  M.  \:m  Look,     N'  red  process  For  the 

preparation  of  mead,     Complete  Specification,     April  23, 

10,899.  li.  Willcox. — From  The  Actien-Maschinenbau- 
Vnstoll  vormals  Venuleth  and  FJlenberger.  Improvements 
in  and  apparatus  for  the  preparatory  treatment  of  cereals  for 
use  in  brewing  and  distilling.     May  1. 

11,513.  .1.  11.  Folk.  its.  Improvements  relating  to  the 
production  of  yeasi  and  to  apparatus  therefor.     Maj  - 

11,600.  A.  C  liriet.  Improvements  in  diffusion  appa- 
ratus for  the  manufacture  of  cider.     Ma)  10. 

Complete  Specifications  Accepted. 
1896. 

Killing.     Process  and  apparatus  for  purifying 
alcohol  and  other  alcoholic  mixture-.     April  28. 

1897. 
1  ISS.  A.  Kinder.     Malt  kilns.     May  5. 

XVIII.— FOODS,  SANITATION,  Etc.,  and 
DISINFECTANTS. 

Applications. 

A. — Foods. 

9911.    E.    B.    Watson.     Employment    of   diastase    as    a 
i  vative  of  oily  or  fatty  vegetable  food-matter.    April  20. 

10,871.  .1.  Hogarth.  Improvements  in  and  relating  to 
alimentary  substance  and  beverages.     May  1. 

Ii>.s7;t.  W.  T.  Murray.  An  improved  process  of  pre- 
serving milk.    Complete  Specification.     May  1. 

10,926.  J.  A.  Cope.     An  improved  preservative  fbi 

and  other  articles  of  food.     May  3. 

11,513.  O.  Imray. — From  The  Farbwerke  vormals 
Meister,  Lucius,  and  lSriining.  Manufacture  of  albuminous 
products  soluble  in  water  from  seeds  of  plants.     May  8. 

11.629.  II.   Higgins.     An    improved   method  of  treating 
i  "  milk  for  alimentary  purposes.     May  10. 

B. — Sanitation. 

ri.  II.  Beeves,     Improvements  in  or  relating  to  the 
treatment  of  sewage.     April  1 4. 

9858.  J.  B.  I'etrie.  Improvements  in  filtering  and 
oxidising  sewage  and  other  foul  waters  after  the  same  may 
have  been  treated  by  precipitants.     April  20. 


Complete  Specifications  Accepted. 

A. — Foods. 

1896. 

8232.  II.  Higgins.  Preservation  of  foods  and  other 
perishable  goods.     April  21. 

11,878.  O.  Imray.  —  From  The  Farbwerke  vormals 
Meister,  Lucius,  and  limning.  Manufacture  of  new  albu- 
minous compounds.     May  12. 

1897. 

6064.  H.  Humbser.  Process  for  preserving  substances. 
May  12. 


B. — Sanitation. 

1896. 

11.124.  AAngelland  F.  Candy.  Preparations  for  use 
as  precipitants  in  the  treatment  of  sewage  and  other 
polluted  water.     May  19. 

14.125.  A.  Angell  and  I'.  Candy.  Manufacture  of 
materials  for  use  in  the  filtration  and  purification  of  impure 
water  and  other  liquids.     Ma]  19. 


1897. 

5793.    P.    Altmann.       Process   for    rendering   drinking 
water  free  from  germs.     May  12. 


XIX.— PAPER,  PASTEBOARD,  Etc. 
Complkte  Specification  Accepted. 
189r,. 
12,693.  S.  Bennett.     See  Class  V. 

XX.— FINE   CHEMICALS,   ALKALOIDS, 
ESSENCES,   and  EXTRACTS. 
Applications. 
9578.  J.  Hauff.     A  process   for  the  preparation  of  sul- 
phinide  of  benzoic   acid   (saccharine).     Complete   Specifi- 
cation.    April  14. 

9664.  H.  E.  Newton. — From  The  Farbenfabriken  vor- 
mals F.  Bayer  and  Co.  Improvements  in  the  production  of 
a  pharmaceutical  compound.      April  15. 

9701.  E.  Dolle.  The  manufacture  of  improved  prepara- 
tions of  iron  for  medicinal  purposes.  Complete  Specifica- 
tion.    April  15. 

9827;  F.  Valentiner.  A  process  for  the  production  of 
aromatic  fluoro-hydrocarbons  in  aqueous  solution.  Com- 
plete Specification.     April  17. 

9898.  H.  E.  Newton.— From  The  Farbenfabriken  vor- 
mals F.  Bayer  and  Co.  The  manufacture  or  production  of 
a  new  chemical  compound.     April  20. 

10,535.  J.  \V.  Mackenzie. — From  C.  Schmid.  A  new- 
method  for  producing  an  artificial  scent  or  musk-like 
substance.     April  27. 

10,594.  G.  B.  Ellis. — From   La    Societe  Chimique  des 

1'sines  du  Rhone,  ancieDuement  G.  P.  Monnet  et  Carder. 
Improvements  in  preparations  for  producing  local  anaes- 
thesia.    April  28. 

10,790.  H.  E.  Newton.  -From  The  Farbenfabriken  vor- 
mals F.  Bayer  and  Co.  The  manufacture  or  production  of 
new  pharmaceutical  compounds.     April  30. 

11.22S.  A.  Zimmermann. — From  The  Chemische  Fabrik 


auf  Actien  vormals  E.  Schering 
iodoform.     May  6. 

11,344.  W.   L.  Wise.— From   Knoll  and   Co.     Manufac- 
ture of  compounds  of  ichthyol.     May  6. 

1 1,596.  J.  Wetter.— From  .1.  D.  Riedel.     Process  for  the 
manufacture  of  salicvlo-acetic  acid.     May  1". 


The  production  of  sterile 


Complete  Specifications  Accepted. 
1896. 

11,458.  H.  E.  Newton. — From  The  Farbenfabriken  vor- 
mals F.  Bayer  and  Co.  Manufacture  of  pharmaceutical 
compounds.     April  21. 

12,434.  W.  P.  Thompson.— From   Ludwig,  Sell,  and  Co. 
Process  for  making  a  compound  of  good  keeping  property 
i   of  salicin,  saliuenin,  glucose,  and  free   hvdrochloric  acid. 
April  23. 
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14,552.  O.  Imray. — From  The  Fabriques  de  Prodnits 
Chimiqaes  tie  Thanu  et  de  Mulhouse.  Manufacture  of 
artificial  mash.     Maj  5. 

1897. 

.1.  C.  Fell— From  W.J.  Mathesoo   and  Co.,   T.t<l. 
Process  of  producing  acetanilid  or  acetoluids.    April  21. 


XXI.— PHOTOGRAPHY. 

Applications. 

11,133.  G.  Selle.  Improvements  in  photographic  dark 
backs  for  successive  exposures  for  the  purpose  of  colour 
photography.     May  4. 

11,612.  J  Jolv.  Improvements  in  or  relating  to  the  art 
of  prodtteing  photograph*  in  natural  colours.     May  10. 

12,017.  J.Wheeler.  Improvements  in  the  production  of 
films  and  in  apparatus  therefor.     May  1 4. 

Complete  Specifications  Accepted. 

1S97. 

2305.  If.  H.  Lake.  —From  H.  C.  Fairchild.  Producing 
photographs  in  relief.     April  21. 

3121.  G.  J.Sershall.  Producing  photographs  with  coloured 
effects.     May  19. 


XXII.— EXPLOSIVES,  MATCHES,  Ere. 
Applications: 

949G.  L.  Gathmann.  Improvements  in  safety  fuses  foi 
high  explosive  shells.     Complete  Specification.     April  13. 

9535.  T.  Tovlev.    Improvements  in  explosives.    April  14. 

9970.  E.  A.  if.  Street.  Improvements  in  or  relating  to 
explosives.  Filed  April  21.  Date  applied  for  March  23, 
1897,  being  date  of  application  in  France. 

10,362.  O.  F.  Carlson.  Improvements  in  explosives. 
Complete  Specification.     April  26. 

11,655.  II.  Humphreys.  A  fog  signal  with  three- 
chambers,  each  fitted  with  explosive,  and  guaranteed  to 
explode  without  the  aid  of  nipples  or  percussion  caps. 
May  11. 

Complete  Specifications  Accepted. 
1896. 
'.'.")74.  H.  Hoheudahl.     Safety  fuses.     May  12. 
11,842.  G.  G.  Andre  and  C.  H.  Curtis.     Manufacture  of 
explosives.     April  21. 

22.  G.    B.    KUis. — From    La    Societe-   Chimique   des 
LTsines   du  Phone,  anciennement  lr.  1'.  Mounet  et  Cartier. 
Manufacture  of  explosive  compounds.     May  19. 
15,351.  A.  F.  Hargreaves.     Explosives.     May  12. 

1897. 
C461.  M.  van  Look.     Explosives. 
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I    R.Blundstone,1     II.,  111.. 

b  i i    v.  xrv. 

.1.  i  I   Braithwaite....      \\. 

B    B.  Brown v..  VI. 

.1.  A.  ButterftV.d,  H.A.    II  .  III. 
J.C.Cborley  ..  I.,  XIX..  XXI. 

.1.  II.  Cull, n. \. 

.1.  T.  Conroy,  Ph.D.  ..     VII. 
V.  Cornish  ...\  III..  IV  XIII. 
C.F.Cross....     v..  XII.,  XIX. 
J.T.  Dunn.  D.Sc.  {     VIx"rX" 
S.  P.  Eastick    {     l-  xlxXI" 
Thos.  Ewan,  Ph.D.  Gen.Chem. 

O.  Hamilton I..  X  ,  XII  I. 

H.  Ingle,  Ph.D IV.,  v.,  VI. 


Prof.  D.  E.  Jones. ) 
B.Sc - 


II.,  X,  XI 


W.  E.  Kay  ... 

J.  B.C.  Kershaw... 


.1.    I.   k' 


VI. 
VII..  XI. 
VI.,  VII.. 
XII.   XV. 
I.,  de  Koningh  XVIII.,  XXII  I. 
T.  A.  Lawsoti,  Ph.D.  ..  IV..  XX. 
P.  II.  Leeds.. III., XIII.,  XXI. 

D.A.Louis X. 

W.  G.  McMillan  {x^;^,, 

vx .  Hacnab XXI 1 

A    K.  Miller.)      XVI..  XVII., 
D 5         XVIII. 


Ph.] 


X.  II.. I.  Miller,  Ph.D.      \\ 

''i'\M:u:h:'":]  xii.. xxi : 

U.S.  Pattinson,  Ph.D.    VII. 

,ITIV '  \\|      x\|| 

r.  ii.  l'.iiiitt...   r., ii., xxn 

Julius  Raschen, Ph.D.      XII. 

J.  i'.  Richardson XI. 

i'.  W.  r.'iiaut...    Pater, 
G.H.  Robertson....       XI. 
Cbas.  Salter..  {     Ixv-I;x,vl;- 
R. San. Ion II. 

•I.   Shields,  D.Sc., >  ,.        ,  , 
1>1,  1) "JItcd.  ' 

Ig.  Singer v.,  VI. 

V  Shonk Gen.  Chem. 

W.  P.  Skertchley  [xvm'xx 

E.  Sonstadl ii  I.,  x  II.'.  \\ 

A.  L.  Stem.  D.Sc.  ...     XX  II. 

Eustace  Thomas.  B.Sc.  ...  XI. 

L.  T.  Th.irne,  )  .,     ...     __„ 

Ph.D ]  "'  IJI-  ^  H. 

V.H  V.l.y.  M.A..1, 
I.K.s.  j  ben. 

C.  Otto  Weber,  Ph.D.  IV.,  Mil 

•Mi.  Wells XVII      \\ 

I... I.  ■!,'  Whalley,  BJ5c.  XVT. 
E.  w.  Wheelwright')   .... , , 

Ph.D ....{  XXII. 

\.  Wingh  .in x. 

i  T.  Wood XIX". 

A.    I.    Wright,  1    IV.,  XVIII., 

B.Se.,  M.A.  .  i         XX. 


NOTICES. 

In  accordance  with  the  provisions  of  Rule  18  of  the 
Bye-laws,  notice  is  hereby  given  that  those  Members  whose 
names  are  placed  in  italics  iu  the  list  of  Council  will  retire 
from  their  respective  offices  at  the  forthcoming  Annual 
General  Meeting. 

Prof.  F.  Clo«es,  D.Sc,  litis  been  nominated  to  the  office 
of  President j  Dr.  Edward  Schunck,  I'.K.s..  has  been 
nominated  Vice-President  under  Kule  11:  Mr.  A.  Gordon 
Salamon  and  Dr.  Wm.  Jaj  Schieffelin  have  been  nominated 
Vice-Presidents  under  Rule  24 ;  and  Mr.  D.  Howard,  Mr 
Ivan  Levinstein,  and  Mr.  Win.  Thorp  have  been  nominated 
Vice-Presidents  under  Utile  8. 

The  Hon.  Treasurer  and  Hon.  Foreign  Sccrelarv  have 
been  nominated  for  re-election  to  their  respective  offices 

Mr.  John  Pattinsou  and  Mr.  Walter  1'.   Reid  have  been 
nominated  under   Utile    IS.  and   Sir    l>.,vi,l  Gamble,  Bail 
C.  15.,  and  Prof.  J.  J.  Hummel,  under   Rule   19,  to  fill  four" 
vacancies  amoDg  the  ( Irdinary  Men, hers  of  I 
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STATEMENT  OF  REVENUE 


AND  EXPENDITURE  FOB  THE  YEAR  1896. 


BBVBNXIB. 


£    s.  d.       £    s.  d. 


-         ■  S6        IRCII 

■  tions  received   n  1895 

.,  v«  subscriptions  received  in  l|»b 

iscriptions  received  in  unw  ...... 

(Suud*y  balances  of  subscriptions).. 


I  j 
131  0 

3,285  » 

II  5 
u  12 


8,409    2    <> 


EXPENDITURE. 


Journal  Expenses:— 

Publishing • 

Insurance  of  Stock  — 
Editorial 


1,478  li    3 

3  15    0 

1,168  15    0 


B.727 


-j 1 1  Entrance  Pecs 

i  ;,,[,.  Comp  ,>:!  on  l  '  •  -  

Co  I  ctivo  tnd  a    

lnVf„Srert:on  ttetr lit,,,  Co.isoKdatod 

stVn  North  B^Vtis'h"RaiiwVy' Con- 
solidated Lien  Stock ■ 

Interest  on  Midland  Railway  1  percent. 

taK^lalLi^t^fCoWeVcom-- 

;ili  .  Debenture  Stock... 

Interest  on  Deposit  Account  at  Bank.. 

Jonrnil : — 

advertisements 




224  n    ll 

-n   H   ii 


129 


i'.i  ill 
329 


I..  I 

■.'  i 

15  S 

s  II 

I  :< 

0  0 


215  l.'I  11 


929    5    S 


Printing  Sundries 

^:iXVsxK;i!n-riiv^;i;-;;orin;uia;.;rnr 

Honorary  Treasurer's  Assistant 

Office  Expenses 

Ubrarj  [Binding  Books) 

Stationery 

Audit'  irs'  Pec 

"Collective  [udex     

Bank  Charges ■ •■, 

Donation  to"  Pas r  Memorial     

Medals ■ 

Seen  tary's  Pi  tty  Cash  

Treasurer's  Petty  Cash  - ,•■,",." 

Balanci  of  Receipts  over  Expenditure 


Journal 


£4,901     7 


!,651     1     3 

Ml  1  1    0 

231   18    6 

3110   o   o 
is'.i  ii    6 

5i  I"  ll 

US     9  5 

5     'J  ."■ 

29  13  1" 

Hi  111  0 

102  12  ll 
3  16  1 

hi  in   » 

103  Is  6 

17  V2  7 

Hi  2  1 

l.llll  -i  11 


£  4,1101 


THE   I REASUREB 


,1:_,X  ACCOUNT  WITH  THE  SOCIETY  OK  CHEMICAL  INDUSTRY  FOR  THE 


Dr. 


YEAR  1HU6- 


Cr. 


ToCashouDeposi   ''-   ■',:'        V   v .," 
Balanced  Bank  I  1st  JanuaryISi  .        . 
Balance  in  Secretary  s  hands  (1st  Janu- 
ary 1896)  


£  s.  d. 
300  0  0 
322  13  10 

0  16    5 


£    S.  d. 


629  10    3 


£    s.  d. 


Annual  Subscriptions:—  „„,,,„., 

i  subscription  for  the  yearl89S.. 
S  subscriptions  for  the  year  1894 
10 subscriptions  forthe  year  1895 
•  588  subscriptions  for  the  year  189b 
76  subscriptions  (or  theyeai  1897 
cription  for  the  year  isa».. 


l  •"> 
in  ii 
19  19 


3.235 
95 


By  Journal  Expenses:— 

Publishing 

Editorial 

Insurance  of  Stuck 


1,467    0 
1,174    3 

3  15 


Sundries,  Printing,  S 

Sectional  Expenses  .. 
S    ,-,  t :  ■    a  Salart 
Honor 
Stationery 


orary  Treasurer's  Assistant  (for  work  in  1895)  . 
Annual  Meeting ' 
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15  11 
268  16 
:; 

52  10 

53  3 
159  12 


Sundry    Amounts   received 
ccount   of   Subscrip- 
tions for  1895,  1896    1897, 
and  1898 

.  ,.   Pees   (214  m   1U«,  Usss  6s. 

short  paM  I :  •  y ;,"  '.'.  p/.iV,.',.". 

Subscriptions  on  account  ol  the    l^iiec 

live  Index"   ....  —  ■■   ■••••: 

!  - ' l  :l1  '-"'■ 

■  ,,u  Investments:—  ^     ^ 
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Midland    Railwaj    I  pi  < 
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North  British  Railway  I 

per  cent.  LienStock.. 
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r,-nt.    Consolidated 

LienStock) U.08I  13 

Ii:,-  l,ij;litanil('okeCom- 

panj  9  6  per  cent.  De- 
benture  Stock......... 

ii.  |rl.:i  Account  ni  Hank 


:;  19    1 


32396    9    3 

'22  1     8     0 


:;t7 
80 


Expenses  in  connection  with  "  Annua)  Meeting    .  •  -      ™  « 

Office  Expenses.. ...  •  •  •  •  ■ 5    g 

Library  I  Binding  Books) 10  lu 

Auditors'  Fee •  • .••■,; 1(l  1() 

Donation  to  "  Pasteur  Memorial    

Medals  i—  .  .  ,  _    (,    0 

Cost  of  Desipn  and  Copyright..... .. .     i 

Cost  of   Dies,and  supplying  Medal 
Engraving  ditto 


476 

;i 

•2) 

,  i,  ;u 

0 

in 

(813 

10 

"I 

129  16    i 

17  15    8 


58  is    6 
-      103  is    ii 

Purchase  of  654!.  Great  Eastern  Railway  4  per  cent.  ^    (  ^ 

,:;'-;;;,;;:;;i^:^;,;nuoMiH';-;.;n;^.;".-li'ii,;.  ■  m,  a  o 

"  Collective  Index     :;  ,,;    { 

Bank  Charges  ....^..^ ■"'        l6    g 


Treasurer's  Petty  Cash 47  v> 

Balanceat  Bank  (Slsl  December  1896)  ..     162  1/    5 


Balance  in  Secretary  s 
cember  1896) 


hands  (31st  De- 


lu  lu 


—      920    S    3 


(iilin 


17 
19 


•215  13  11 


Journal :  -  n 

ments »™    -    1 


940    7    4 
t  5,833  13    0 


£  52338  13    9 


,   ,.        riii  si,, ■!.    t  '-ii/    'u    ",/  ■    North   British  Railway 

There  an-    now   the  following  '-— ""••"^-^'"'"V'i'il^d  Elwri'       ,'.■',"•*  n'mm,"  Stock.  460*. :  GasLightanS 

ny  6  per  cent.  Debenture  Stock,  sow.,  t,reai  Jinsw-n  .  and  Books  of  the  Society 

- P-a  the  above  Statement  f^^^^^S^  Stock  bus  bee .firmed  bv  the 

^SU^^^MS^  &£E2*T*  r ? inve8tments  ,B,Te  "euu  inspecte  ■ 

SStS  £.  verified  ,he  Balances  I,,,.,  the  Deposit  -dOm-  J— -^^^  ^^    &  ^ 

(,.  if.ncu;  Chartered  Accountants. 

■■■(  st  Switliin'-  Linn    Loudon,  E.G., 
L9th  March  1897. 


Ian  10,1897.  THE  .IOUUNAL  OP  THE  SOCIETY   OF  CHKM  1C.YL   JMHSIKV. 


r.u 


A  Ballot  List  an. I  Member'ii  Ticket  are  enclosed  here- 
with. 


The  Annual  General  Meeting  will  be  held  in  Manchester 

mi  the  I  Itb,  I  'III.  16th,  anil   I7lli  July    next 

For  tpplicatiou  Forms  foi  Tickets,  which  should  be  -cut 
in  at  inn.-,  see  Maj  Dumber  "(  the  Journal.  The  Society's 
headquarters  will  In  tin-  Chemical  Club,  Victoria  Hotel. 


.1 1  bilks  Honoi  b  List. 

Her  Majesty  the  Queen  has  been  pleased  to  confer  tin 
dignity  of  a  baronetcy  on  l>a\  id  Gambli .  Esq.,  C.B. 

Il.i  Majestj  lias  also  been  pleased  to  confer  the  honoui 
of  knighthood  on  Prof.  Win.  i  rookes,  F.R.S. 

II.  r  Majesty  lia-  also  approved  for  promotion  to  the  rank 
of  Knight  Commando  in  the  Most  Honourable  Order  of 
i la-  Bath  (Civil  Division),  Edward  Franklnnd,  Esq.,  F.R.S., 
Ml). 


COLLElTIVK    I.NUFX. 

Iii  reply  to  numerous  inquiries,  the  compilation  of  the 
Collective  Index  is  in  active  progress,  part  of  the  work 
being  already  in  the  printers' hands.  The  laboui  of  revision 
and  correction  must,  however,  of  necessity,  take  time  j  an. I 
it  is  hoped  thai  those  members  who  have  already  subscribed 
will  extend  their  indulgence  to  the  Indexer,  who  is  making 
every  effort  to  complete  this  vast  work.  . 

The  prices  are  as  follows  : — 
To  Members  (see  Rules  2i  and  27)  and  Past 
Members  (see  Bole  SO)  ;  Libraries,  Corpora- 
tions, and  Exchanges  on   the  Society's  List 

Each  copy  10s. 

To  Subscribers „      12s.  6rf. 

To  others „  15*. 


Notice  is  hereby  given,  for  the  information  of  members  and 
advertisers,  that  the  advertisement  columns  of  this  Journal 
have  been  contracted  for  hy  Messrs.ElBE  andSpomswooDB, 

the  Society's  printers  and  publishers,  to  whom  all  commu- 
nications respecting  them  should  be  addressed.  The  circu- 
lation of  the  Journal  is  now  more  than  3,000  per  month. 


LIST  OF  MEMBERS  ELECTED  28th  JUNE  1897. 
Beadle,   Alio     A..    Beadonweli,   Belvedere,   Kent,   Electro 

Chemist. 
Henley,    Dr.    Hans,    12:;.    Plymouth    Grove,    Manchester, 

Manufacturing  Chemist. 
Back,  Chas.  A..  The  Bethlehem  Iron  Co., South  Bethlehem, 

Pa.,  U.S.A.,  Chief  Chemist. 
Bnequist, Erik  W.,  136,  Liberty  Street,  New  York,  U.S.A., 

Chemist 
Granger.  Dr.  J.  Darnell,  2,  Burlington  Lane,  C  his  wick,  \\'., 

Analytical  ( Shemist. 
Hambly,    Fred.    .1.,   Gordon's    College,   Aberdeen,    N.B., 

Lecturer  on  Chemistry. 

Benj.  T     B.,   c  ..   B.    1-'.  Babbitt,  82,    Washington 

Street.  New  Kork,  I'.s.  i.., Soap  Manufacturer. 
King,  Jo>hua,  rlarewood,  Camberley,  Surrey,  Indian  Civil 

Service  (retired). 
Lloyd,  Thos.   11..   The  Laboratory,  Penygraig,  near  Ponty- 
pridd, Analytical  Chemist. 
Motion.  .1  no.,    i-  o    John    Ellis    ami  Co..   Edgewater,    N.J., 

U.S.A.,  Oil  Refinery  Chemist 
1'cllew.  Chas.  E.,  Columbia   University,  New    York    City. 

U.S.A.,  Ailjuuct  Professor  of  Chemistry. 
tUe,    Roderic     II..    Edison-Swan   United   Electric    Light 

Works.  I'oihI.t's  End,  X  .  Engineer. 
Robertson,  Jno.   R.   II.,  c/o  The   Darien  G.M.  Co.,  Ltd., 

Messrs.  Gabrois  and  Sons,  Cans,   vi6    Panama,   I'.S. 

Colombia,  Chemist. 
'fucker,  Samuel  A.,  Columbia  University,  New   IToi 

I'.S. A.,  Tutor  in  Industrial  Chemistry. 


CHANGES   OF   ADDRESS. 

Banks,  A.  J.,  l/o  Chancer]  Lane;  The  Brewery,  Blenheim 

[toad,  Hoi  osi  i  Rise,  N 
!.  L.  A.,  1  ,.  Mc(  all    P.O.;  Luliug   I'.i >.,   Louisiana, 

i  ,S  \. 
I".,  roridgc,  Jas.,  1  oGravescnd  ;  Burnsidc,  Wycombe  Marsh, 

High  Wycombe,  Bucks. 
Bloxam,    A.   (I.;  all    communications    to    16,   Bolingbroke 

Koa.l.  West  Kensington,  W. 
Charlicr,  A,  C.  J.,  l/o  (  .  Glenpark   House,  Eldou 

Street,  ( .n  enock. 
Clayton,  R.  H.,  lfo   Manchester;  12,  Park   Avenue,  South- 

port. 
Clem.-.  J.  II..  I  o  I 'In  an  li.yn  ;    Vista,   Mount   Wise,  X 

quay, .  ( 'ornw  ill. 
Cochrane,   Jno.,    l/o   Springfield;    Watford    Bridge,    New 

Mills,  viA  Stockport,  Cain..  Printer. 
Constable,  W.   II.,  I/o   Liscard;  Australian  Alum   Work.-, 

Runcorn. 
Corcoran,  Jas.,  i  o  London ;   122,  Brook  Street,  Chi 

.  A..  1  o  Meanwood  ;   IS,  Woodbine  Terrace,  Heading- 

l.-\ .  Leeds- 
Foster,    K.   Le  Neve,   l/o   Droylsden;    The  Eirs,  Clayton, 

Manchester. 
Hall,  J.  W.,  l/o  Bombay ;  li.  II.  ,\   C.  I.    Railway,  Sabar- 

mati,  near  Ahmedabad,  India. 
Heywood,   Jos.    II. ,   l/o   Manchester    Road;    231,   Drake 

Street,  Rochdale. 
Hibbert,    W.,    l/o    l-t;     L01,     Goldhurst    Terrace,    South 

Hampstead,  N.W. 
James,  Alt'.,  l/o  Glasgow  :  MacArthur  and  .lame-,  56,  New 

Broad  Street,  London,  E.<  . 
Kershaw,  J.    H.    C,    lo    Pimlico;   3,    Wavertree    Road, 

Streatham  Hill.  S.W. 
Kitchen,  Theo.,  l/o  Queen  Victoria  street;  subscriptions  to 

c  o  John  II.  Kitchen,  60,  Watliug  Street,  E.C. 
Lucas,  B.  B,,  l/o  Sandbach ;  :.i.   Dyar  Terrace,  Wilmington, 

Northwich. 
MacArthur,  J.  >..  I  o  Hope  Street  ;    MacArthur  and  Jain. -. 

4...  Renfield  Street,  Glasgow. 
McCrae,  Dr.  Juo.,  l/o  Birmingham;  7,   Kirklee   Gardens, 

Glasgow,  W. 
Miller,  J.  Hopkins,  l/o   McAsliu  Street  ;   5,  Catherine  Strut. 

Parliamentary  Road,  Glasgow. 
Mitchell,  C.  A.,  I  o  Chelsea;  c/o  Beaufoy  and  Co.,  South 

Lambeth  Koa.l,  S.W  . 
Moffat-Johnston,  J.,  I  o  Midcalder;  57,  Hick  Place,  Edin- 
burgh. 
Nelson,  II.  W.,  1  o  Rue  St.  Urbain  ;  ..-  o  R.  A.  Ross,  17,  St. 

John  Street,  .Montreal,  P.Q.,  Canada. 
Ormerod,  Jno.,  lo  Littleboro' ;   Woodland  Cottage,   Hey- 
wood. Lancashire. 
O'Sullivan,  Jas.,  l/o  Ashby  Road ;  High   Hank,  Burton-on- 

Trcnt. 
Parker,  C.  E.,  I  o  East  i  (range  ;  150,  Alden  Street,  I  (range, 

N.J.,  U.S. A. 
Richardson,  D.  B.,  l/o  Streatham:  Tiroran,  Pennyghael, 

Isle  of  Mull,  N.B. 
Royal-Dawson,  H.,  l/o  New   South   Wales;  3,  Keuilworth 

Road,  Ealing,  W. 
Sims,  Thos.  II.,  I  o  Manchester;  61,  Earlham   Road.  Nor- 
wich. 
Thomson,    G.   Carruthers,    l/o    Hillhead;    I,  Thornwood 

Terrace,  Partick,  Glasgow. 
Williams,  W.  J.,  l/o  I  am. leu  :    Station    I'..    2215,   Bridge 

Street,  E  rank  ford,  Philadelphia,  Pa..  U.S.A. 
vVinghani,  A.,  1  o  London  ;  Livermead  House,  Torquay. 


MEMBER  OMITTED  FROM  LIST. 

Vandenbergb,  Dr.  Frank   P.,  Erie  County  Rank   Building, 
Buffalo,  N.Y.,  U.S.A.,  Professor  of  Chemistry. 
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CHANGE  OF  ADDRESS  REQUIRED. 
Holland,  Jos.,  1  o  7".  Higher  Ardwick,  Manchester. 


Btatl)<5. 

Harris,  Dr.  Sydney  J.,  School  of  Science,  Bossiugton  Street, 

Leeds. 
Hart.    Peter,   Gransmoor   Avenue,    Fairfield,  Manchester. 

Mai 


iontion  ^rrtion. 


The  Chemical  Society's  Rooms,  Burlington  House,  W, 

Chairman  :  R.  Messel. 

Vice-Chairman  :  Bovcrton Redwood. 
Commif!>  i  : 


B.  Blount. 

C.  R  '   •  I*. 
W.  J.  Dibtlin. 
R.  J.  Friswell. 

D.  Howard. 

E.  Grant  11 


H.  de  Mosenthal. 

B.  E.  R.  Newlands. 

S  Biaeal. 

F.  G  Adair  Roberts 

F.  Napier  Sutton. 

Wm.  Thorp. 

T.  Tyrer. 


Hon.  Local  &  cretary: 
JoIid  Heron,  110.  Fcnchurch  Street,  E.G. 


The  names  in  italics  are  those  of  Members  of  Committee  who 
i  Hi.- end  of  the  current  session. 

The  following  haw  been  elected  to  fill  the  vacancies,  and  will 
take  office  in  July  next : — Committee :  E.J.  Bevan,  Otto  Hehner, 
.1.  B.  Knight,  A.  I:.  Lin?,  and  F.  B.  Power. 


SESSION  1890-97. 


Meeting  held  on  Monday,  June  14th,  1897. 


DR.    It.    MESSEL    IX    THE    CHAIR. 


NOTE  ON  A   POSSIBLE  SOUBCE  OF  DANGER   OF 

FIBE  DURING  THE  TRANSPOET-OF 

BABITJM  PEROXIDE. 

BY    A.    DUPRK,    PH.D.,   F.Ii.s. 

Two  years   ago    I    bad  the    honour   of  bringing  to    the 
notice  of  this   Section   the  danger  of  lire  involved  in  the 
it  of  sodium  peroxide,  owing  to  its  violent  action  on 
combo-  tances  in  the  presence  of  water.     To-day  I 

wish   10  bring  before  you  a  danger  of  lire   which   may  be 
involved  in  the  transport  of  barium  peroxide. 

A  s-li< .rt  time  ago  1  was  consulted  by  the  .Solicitors' 
Department  of  the  Hoard  of  Trade  as  to  the  probable 
caose  "t  a  fire  which  had  broken  out  on  board  the  steam- 
ship ■■  Ilia  to,"  an  iron  cargo  steamer,  which  led  to  the  loss 
essel.  '  In  looking  over  the  list  of  articles  comprising 
the  cargo  1  did  not  find  anj  materials  which  were  known  to 
be  liable  to  spontaneous  ignition. 

hiefrj  of  caustic  soda,  old  rope,  soda 
crystals,  firebricks,  cement,  soda  ash.  hyposulphite  of  so  la, 
bleaching  powder,  and  S  Ions  12  bwl  oi  so-called  barium, 
left  the  Tyne  on  February  21st,  and  almost  at 
once  encountered  very  bad  weather.  At  0  a  m.,  March  2nd, 
two  men  went  into  the  'tween  decks,  above  the  hold  in 
which  the  fire  sabsequentlj  broke  out,  tn  secure  something 
which  had  broken  loose.  They  had  no  naked  lij^hl  ami 
struck  DO  match  while  they  were  below,  and  noticed  nothing 
unusual-     At  .'.  a.m.  i  n  Mm  ih  3rd  signs  of  lire  in  the  fore 


part  of  the  ship  were  noticed,  at  9..'!u  a  violent  explosion 
took  plncc,  and  on  March  5th  the  ship  was  abandoned. 
Nearly  all  the  time  a  heavy  gale  bad  been  blowing.  At 
first  1  was  inclined  to  suspect  the  bleaching  powder,  as  this 
material  had  not  only  been  present  in  several  previous  cases 
of  fire  in  which  the  cause  of  the  outbreak  bad  remained  un- 
discovered, but  several  accidents  ascribed  to  the  action  of 
bleaching  powder  have  been  brought  to  the  notice  of  the 
Explosives  Department  of  the  Home  ( Iffice,  in  one  of 
which  the  coming  together  of  bleaching  powder  and 
methylated  spirit  caused  a  fire.  Careful  inquiry,  as  well  as 
experiments,  have,  however,  led  me  to  the  conclusion  that, 
in  the  present  case,  at  any  fate,  the  bleaching  powder  had 
nothing  to  do  with  the  fire. 

I  should  add  that,  while  convinced  that  bleaching  powder 
by  itself  would  not  be  liable  to  cause  a  fire,  the  accident 
mentioned  above  shows  that  there  may  be  danger  of  its 
causing  fire  if  it  becomes  mixed  with  other  substances.  In 
the  present  case  no  such  substances  were  present. 

My  attention  was  next  given  to  the  so-called  barium, 
which,  on  inquiry,  I  ascertained  to  have  been  barium 
peroxide.  Remembering  my  former  experience  with 
sodium  peroxide,  I  started  with  some  experiments  similar  to 
those  made  in  the  former  case,  but  soon  found  that — at  any 
rate,  tit  ordinary  temperature — water  had  no  sensible  effect 
on  mixtures  of  barium  peroxide  with  combustible  sub- 
stauces.  I  next  subjected  such  mixtures  to  percussion  and 
friction,  and  found  that  a  mixture  of  wood  meal  and 
barium  peroxide  could  be  set  on  fire  either  when  placed  on 
a  steel  anvil  and  a  steel  weight  of  two  pounds  allowed  to 
fall  upon  it  from  a  height  of  40  inches,  or,  when  placed  on 
wood,  it  was  struck  a  glancing  blow  with  a  broomstick. 
To  such  a  blow  the  mixture  proved  indeed  far  more 
sensitive  than  any  explosive  at  present  licensed,  or  likely 
to  be  licensed.  Proceeding  with  the  experiment  it  was 
found  that  in  order  to  cause  fire  it  was  not  necessary  to  mix 
th".  peroxide  and  combustible,  hut  that,  by  merely  placing 
the  peroxide  on  a  deal  board  and  striking  it  a  glancing  blow 
with  a  broomstick  the  surface  of  the  wood  could  be  set  on  fire. 
Finally  it  was  found  that  on  putting  some  of  the  peroxide 
on  a  piece  of  wood  and  drawing  another  piece  of  wood 
rapidly  across  it  under  moderate  pressure,  one  stroke 
was  frequently  sufficient  to  set  the  surface  of  the  wood 
on  fire.  With  smail  portions  of  peroxide  the  wood  takes 
fire  only  along  the  line  of  friction,  and  the  flame  is  soon 
extinguished ;  when,  however,  the  peroxide  is  in  larger 
quantity,  and  particularly  wdien  some  of  it  has  been  rubbed 
into  the  grain  of  wood,  I  he  fire  not  unfrequentiy  assumes 
considerable  proportions,  and,  under  favourable  conditions, 
would  undoubtedly  spread  readily.  Here,  then,  we  have  a 
serious  danger,  not,  1  believe,  previously  recognised,  in- 
volved in  the  transport  of  barium  peroxide.  It  is  obviously 
necessary  to  pack  and  stow  the  peroxide  in  such  a  manner 
as  to  render  it  practically  impossible  for  it  to  come  into 
contact  with  combustible  substances  under  conditions  in 
which  it  would  be  liabie  t"  friction. 

I  should  add  that  sodium  peroxide  is  subject  to  the  same 
danger,  but  that  I  have  not  succeeded,  with  the  primitive 
ools  mentioned,  to  set  fire  to  wood  by  using  lead  peroxide, 
red  lead,  or  manganese  peroxide  in  place  of  the  barium 
peroxide. 

Since  writing  the  above  1  have  attended  the  inquiry  into 
the  cause  of  the  fire  on  board  the  "  Rialto,'"  held  at  Hull 
from  May  27th  to  June  1st.  From  what  I  learned  then  it 
is  but  fair  to  state  at  once  that  it  was,  in  the  first  place, 
clearly  proved  that  the  barium  peroxide  on  board  the 
vessel,  like  all  the  peroxide  shipped  for  export  by  that 
firm,  was  packed  in  new  well-made  oak  casks,  at  any  rate 
strong  enough  t  >  bear  all  ordinary  risks;  and  in  the  second 
place  it  was  by  no  means  clearly  established  that  barium 
peroxide  was  stowed  in  the  hold,  in  which,  almost  certainly, 
the  lire  originated.  This  particular  fire,  therefore,  cannot 
be  said  lo  have  been  traced  lo  the  presence  of  the  barium 
peroxide,  but,  nevertheless,  the  possibility  of  a  fire  origi- 
nating from  the  presence  of  this  material  amongst  a  cargo, 
owing  to  its  extreme  sensitiveness  to  friction  on  wood, 
remains  of  Course  unaffected. 

liming  the  inquiry  Dr.  Attfield  and  Prof,  Lewes  gave 
evidence   on    behalf   of  the    manufacturers   of  the   barium 


KUM7.]        THE    IOURNAL   OF   THE   SOCIETY   OF   CHEMICAL    INDUSTRY 


(98 


ixide,  with   much,  though  nol  nil,  of   which   I   hea 
I    must,  however,  take   this  earliest  opportunil 
rdiug  in \  most   emphatic  di&scnl   from  :i  portion  i 
Both   these    [?eutlcnion   stated   Unit,   In   their   opi 
danger,   or,   as    subsequently    somewhat    qualified    by    Dr. 
Attneld,  no  practical  danger,  would  arise  even  should  some 
of  the  peroxide  escape  from  the  casks  and  become  s  atti 
on  the  deck,  between  the  ca«ks,  or  between  the  wood   used 
for  dunnage.     I   am,  ou   the   contrary,  most    strongly 
opinion  I  hat  should  any  of  the  peroxide  escape   from   the 
casks  a  ti  a  is  extremely  likely  to  break  oul  when  tl  c  ■ 
is  labouring  in  a  gale.     As  long,  however,  ns   the  peroxide 
remains  iuside  the  casks  it  is  a  perfect]]  harmless  material. 
In  conclusion   I   should  like  to  bo  allowed  to  make  two 
■  stl. 'ii-.     In  the  first  place,  this  Section  might,  I  think, 
do  .i  considerable  service  to  the  shipping  interest   of  the 
country  by  devoting  one  it  two  of  it-   meetings  to  a 

•  II  of  the  probable  cause  of  fires  on  hoard  ships  and 
the  best  means  (or  their  prevention.  \-  the  ca 
frequently  due  to  some  chemical  action,  this  Society  would 
be  highly  competent  to  undertake  such  a  discussion.  In 
the  second  place,  it  seems  to  me  that  the  way  in  which 
expert  evidence  is  dealt  with  in  our  law  courts  and  otber 
places  is,  to  say  the  least,  not  satisfactory,  and  1  have  often 
thought  that  it"  the  evidence  given  could  afterwards  be  'lis- 
cussed  by  impartial  and  competent  persons  much  good  might 
be  done  in  checking,  what  I  may  perhaps  call,  the  exuberance 
of  fancy  indulged  in  by  some  witnesses.  The  Society  of 
Chemical  Industry  is  large  and  powerful  enough  to  under 
take  such  a  task  without  fear  ,  f  consequences  ;  and  I  hope 
my  suggestion  maj  be  taken  into  serious  consideration. 

Disci t». 

Mr.  T.  I'viiki;  had  had  considerable  experience  with 
barium  peroxide,  but  had  never  had  or  heard  of  a  con- 
flagration caused  h\  this  body,  and  In*  was  by  no  means 
clear  that  the  accident  which  hat!  given  rise  to  Dr.  Dupre's 
paper  was  due  to  it.  It' his  opinion  had  been  asked  as  to 
the  safety  of  barium  peroxide  for  export,  he  would  have 
said  that  it  was  safer  than  coals,  and.  proper  conditions 
being  observed,  be  would  even  now  express  the  same  opinion. 
Referring  to  the  wider  question  touched  on  by  the  author. 
and  the  position  which  be  suggested  the  Society  should  take 
with  respect  to  it,  he  would  point  out  that  the  inmost  care 
slmild  be  exercised,  in  any  discussion  which  might  conse- 
quently ari-e.  not  to  unduly  increase  the  fears  rs  of 
chemicals.  The  keenness  of  present-day  competition  with 
our  foreign  neighbours  was  to  a  great  extent  due  to  the 
fact  that  foreigners  had  greater  latitude  than  their  British 
compel  tors,  i  ;  from  Earn! 
without  question  which  in  England  would  not  be  received 
without  great  difficulty  or  a  guarantee  of  safety  :  and  there 
daily  growing  indisposition  an  the  part  of  shippers  to 
accept  the  word  of  even  experienced  manufacturers  is  t.i  the 
ihemical  exports.  There  was  no  doubt  that  this 
difficulty  was  increased  by  the  action  of  insurance  coin- 
panic-  and  Government  departments,  taken  no  doubt  with 
the  best  intentions  in  the  interest  of  the  public. 

Dr.  .1.  Ai  rutin  admitted  the  correctness  of  Dr.  Dupre's 
statements  and  the  views  be  had  expressed  as  to  the 
liability  of  barium  peroxide  to  promote  combustion.  So  far 
as  he  understood  the  properties  of  this  body  and  the  pre- 
cautions taken  by  tlio-  ■  pped  it.  he  still  considered 
that  there  was  very  slight  practical  danger  even  if  the 
powder  did  ieak  out  in  transit.  Dr.  Dupre  had  performed 
an  experiment  in  which  be  us  d  a  weapon  partly  con- 
sisting of  hard  wood  wdnch  had  been  a  good  deal  scored  at 
the  end.  This  weapon  he  had  rubbed  sharply  aer. ..- 
rough  pice,-  of  wood  in  such  a  way  that  the  grains  of  the 
two  woods  were  at  right  angles  to  each  other,  the  barium 
peroxide  between  them  being  in  a  very  dry  condition.  lie 
did  not  think  that  these  conditions  would  be  realised  under 
ordinary  circumstances,  and  even  under  such  conditions  he 
had  never  himself  succeeded — and  he  questioned  whether 
Dr.  Dupre  bad  succeeded-  in  producing  a  fairly  continuous 
tire  such  as  would  be  likely  to  lead  to  a  conflagration  on 
board  ship,  in  all  else  that  Dr.  Dupre  had  said  respecting 
barium  peroxide  he  entirely  concurred.  He  could  not  help 
thinking,  however,  that  the    suggestion    which   the   author 


had  made  respecting  expert  witni  i ,  „, 

might  had  to  v,  rv  voluminous  discussions;  nevertheless  he 

1   thai    much   c I   might   rcsull    in  some  cases  I 

turning    thi      ~  I    ..i    courl    of  appeal    with 

respect  to  scientific  evidence      He  was   nclined  to    "even 

further  than  Dr.  Dupre   wit  0  regulations   lor   the 

nil  transmission  "i   dangerous  goods,  though  he 

1  nut  do  anything    that  should  interfere  to  am 

•able  extent   with  trad  .  especially  with  a  trade  wbicb 

was  in  the  hands  of  a  small  number  of  m.-n  h  ho  were  well 

onied    with   its   collateral  relationships.     ][,.   was 
opinion    thai     the    present     regulations    with    respect    to 
"  dai  on   board   ship 

than  they  prevented,  and  he  would  urge  that  tin  re  -l 
he    either    more     stringent    regulations     or     none     at     all. 
his  own   part    be   would    be    in   favour   ol    an    Act, 
if  it  tabli    to  manufacturers   and  ship-ownet 

well  as   shippers,  under   which   certain  questionable  go 
should    b"   labelled   C,    !•",    E,   or   D,   according    as 
uere   combustibles,    fire-feeders,    explosives,    or    generally 
dangerous. 

Mr.  E.  J.  Millard  inquired  what  the  actual  temperature 
i\  a-  at  which  Ignition  of  barium  peroxide  occurred. 

Mr.  E    J.    Ilii  in  said  thai  he  bad  made  some  experi- 
ments   on   the   ignition   of  barium  peroxide  by  heating  thai 

hody  in  a  powdered  state,  together  with  disintegrated  w 1 

pulp,  in    a    test    tube.      The    mixture,  when    heated    slightly 
above  the  boi  ing  point  of  water,  ignited  and  burned  fierc 

Dr.  Dl  lite,  in  reply  to  Mr.  Millard's  question,  said  that 
it  was  known  that  .vood  began  to  char  at  about  4on  !•'..  and 
as  he  could  not  produce  any  chairing  effect  in  this  way 
it  was  obvious  that  the  friction  produced  io  hisexperin 
did  not  reach  that  point.  He  would  point  out  to  Mr.  I'm,  , 
that  he  had  expressly  stated  in  his  paper  that  he  did  not 
trace  the  fire  referred  to  to  barium  peroxide ;  but  that  did 
not  do  away  with  the  possibility  of  danger,  which  be  thought 
he  had  proved  to  exist.  Whenever  proposals  were  mid-  to 
deal  with  public  ri-ks,  objections  were  raised  snch  as  Mr. 
Tyrer  suggested.  In  hi-  view,  however,  no  such  objection 
should  stand  in  the  way.  It  was  the  unknown  danger 
which  led  to  disaster  ;  a  known  danger  could  generally  be 
guarded  against  He  would  not  be  true  to  the  position  he 
held  if  he  failed  to  suite  publicly  that  he  considered  the 
matter  dealt  with  in  his  paper  a  sour,,-  of  serious  .ianger. 
The  fact  that  no  accident  had  \et  been  proved  to  be  din-  to 
barium  peroxide  was  not  a  very  powerful  argument  ;  for 
ime  thing  might  have  beea  said  some  years  ago  about 
picric  acid,  which  was  manufactured  on  a"  large  scale  for 
over  half  a  century  and  was  shipped  to  every  part  of  the 
in  utter  ignorance  "t  its  highly  explosive  character : 
now,  alter  several  vcr\  ■      tcidents,   it   was    knowi 

"f  our  most  powerful  explosive-.  Referring  to 
remarks  which  bad  been  made  about  the  regulations  under 
the  Explosives  Act.  he  would  point  out  that  whereas,  in 
England,  the  authorities  were  required  to  prove  their  case 
in  an  open  court  of  law  before  they  could  take  any  action 
against  manufacturers  or  shippers,  in  Germany,  where  there 
were  fewer  regulations,  the  police  had  the  power  to  go  into 
a  factory  and,  on  their  own  authority,  order  goods  with 
which  they  were  dissatisfied  to  be  summarily  destroyed. 
Surely  even  strict  regulations,  carefully  guarded  against 
abuse,  were  better  than  such  arbitrary  "power.  When  the 
Explosives  Act  was  first  introduced  there  was  a  great 
outcry  among  the  manufacturers  that  it  would  ruin  the 
trade.  The  trade,  however,  flourished  more  than  ever,  and 
now.  he  believed,  most  manufacturers  gladly  acknowledged 
the  benefits  conferred  by  the  Act. 

Prof.    Attfield   was    quite    mistaken  in   saying    that    the 
friction  must  be  across  the  grain  ;  he  could  ,  -et 

fire  to  the  wood  and  barium  peroxide  by  friction  along  the 
grain.     (Experiment  shown.) 

The  Chairman  thought  that,  considering  t  isible 

on  he  held.  Dr.  Dupre  had  by  no  mean-  overstated  bis 
case.  On  the  other  hand,  it  was  not  surprising  that  manu- 
facturers, menaced  with  foreign  competition  and  harassed 
by  legislative  restrictions,  should  make  a  stand  in  their  own 
interest.  The  suggestion  made  by  Dr.  Dupre  was  on  all 
lours  with  the  very  first  paper  lead  before  the  Society  by 
himself.    He  thought  it  very  appropriate  that  matters  which 
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caused  diss,  nsion  in  the  commercial  world  should  be  dis- 
cussed impartially  In  practical  members  of  the  Society,  and 
he  fell  certaiu  that  ii'  this  course  were  taken  up  in  the  spirit 
suggested  by  Dr.  Dupre,  it  would  open  a  great  field  of 
ness  to  the  Society,  and  be  advantageous  both  to 
manufacturers  and  to  the  public  officials  who  had  to  deal 
with  such  matters. 

ON  THE  VALUATION  OF  COMMERCIAL 
NITBATE  OF  SODA. 

BY    DB.    B.    PA1  I  I. 

Considering  the  large  sums  of  money  spent  in  the  purchase 
and  sal>-  of  nitrate  of  soda,  it  is  unintelligible  that  an 
antiquated  method  for  its  analysis  is  still  used  to  a  con- 
siderable extent.  Instead  of  estimating  directly  the  most 
important  constituent,  nitric  acid,  the  impurities,  chiefly 
water  and  compounds  of  chlorine  (calculated  ns  sodium 
chloride),  insoluble  matter,  calcium,  magnesium,  and  sul- 
phuric acid,  are  determined,  and  their  sum  subtracted  from 
100,  the  resulting  difference  being  regarded  as  the  correct 
expression  for  the  percentage  of  sodium  nitrate.  This  is, 
to  -a\  the  least  of  it,  a  very  unreliable  process.  Chemical 
industry  requires,  in  these  days  of  competition,  exact 
methods  of  analysis,  and  ought  only  to  admit  such  a  method 
of  refraction,  or  estimation  by  difference,  when  direct  esti- 
mation is  quite  impossible.  The  consideration  that  all  the 
inevitable  errors  in  the  other  estimations,  influence  the 
percentage  of  sodium  nitrate  found  by  difference  alone 
serves  to  justify  this  contention.  Above  all,  the  presence 
of  potassium  nitrate  in  Chili  nitrate  of  soda,  in  varying 
quantities  (in  one  case  about  6  per  cent,  was  found),  renders 
it  highly  desirable  that  the  percentage  of  nitric  acid  shall 
be  determined  by  experiment,  and  not  by  such  indirect 
calculation  as  that  just  referred  to. 

If  a  sample  of  Chili  nitrate  of  soda  contain  potassium 
nitrate,  and  not  sodium  nitrate  only,  as  is  assumed  in  the 
method  of  difference,  it  is  clear  that,  corresponding  to  the 
higher  atomic  weight  of  potassium,  proportionately  less 
nitric  acid  should  be  found  present  than  the  result  obtained 
by  difference  would  indicate.  Thus  the  method  of  refraction 
is  deceptive,  and  the  loss  falls  upon  the  purchaser. 

The  percentage  of  potassium  ought  to  be  determined 
directly  by  repeatedly  evaporating  a  weighed  quantity  of 
the  nitrate  lo  dryness  with  concentrated  hydrochloric  acid, 
and  subsequently  precipitating  an  aliquot  part  with  platinic 
chloride. 

Agreed  as  to  the  urgent  desirability  of  abandoning  the 
method  of  "  refraction  "  in  favour  of  a  direct  method,  the 
remaining  question  is,  What  method  is  most  suitable  for 
the  direct  estimation  of  nitric  acid  ? 

For  very  frequent  determinations,  the  use  of  Lunge's 
nitrometer  for  commercial  nitrate  of  soda  may  be  employed, 
but  in  this  ease  the  apparatus  must  always  be  in  order, 
and  even  then  much  depends  on  the  individual  skill  of  the 
worker.  The  quartz  method  of  Reich  i*  considered  more 
suitable.  According  to  this  method,  in  which  the  nitrate 
of  soda,  first  thoroughly  dried  at  13n  C,  is  heated  to  dull 
redness  with  excess  of  pure  silica  in  a  platinum  crucible, 
the  nitric  acid  is  expelled  and  determined  by  the  loss  in 
weight.  We,  in  the  lloechst  laboratory,  have  found  by 
1  titrations,  before  and  after  equally  long  heating, 
that  the  chlorides  present,  suffer  no  appreciable  volatili- 
sation. Latterly  perchloric  acid  has  been  found  in  nitrate 
of  soda,  probably  present  as  potassium  perchlorate,  and  in 
one  case  upward-  ol  6  percent.  Since  then  we  have  often 
determined  the  perchloric  acid  quantitatively,  and  have 
found  sometimes  none  and  sometimes  from  0-1  to  1-3  per 
cent. 

It  is  only  i  o   make  two  chlorine  estimations  of 

the  Same  -ample  Of  nitrate  before  heating,  and  after  heating 

with  a  little  caustic  soda,  by  Volhard's  method  of  titration, 
and  to  calculate  the  difference  as  perchloric  acid,  sub- 
the  Ins-  in  weight,  due  to  the  evolution  of  oxygen 
from  the  perchlorate,  from  the  loss  of  weight  obtained  by 
heating  with  quartz.  Bj  the  present  refraction  method  of 
analysis  all  perchlorates  are  estimated  as  nitrate  of  soda. 

From  the  above,  it  is  evident  that  analytical  chemists  are 
quite    able   to   determine    the  percentage   of  nitric   acid    in 


commercial  nitrate  of  soda  directly  and  with  accuracy  in  all 
cases,  and  they  should  no  longer  hesitate  to  reject  the  old 
false  in  ithod  of  determination  of  sodium  nitrate  by  difference 
as  h  ling  unworthy  of  the  present  state  of  chemical  science. 

I  Fresenius,  in  his  classical  work  on  Quantitative  Analysis, 
expresses  the  opinion  that  Reich's  silica  method  is  the 
simplest  for  the  purpose,  besides  possessing  all  the  necessary 
accuracy.  We  (Meister,  Lucius,  and  Co.)  simultaneously 
employed  this  method  some  years  ago,  in  an  analytical 
dispute,  for  a  third  party,  in  which  Fresenius  and  we  were 
referred  to  as  independent  experts.) 

The  presence  of  potassium  nitrate  has  no  influence  on  tht 
accuracy  of  the  results  obtained  by  the  silica  method,  but 
the  contrary  is  the  case  with  the  indirect  method  of 
refraction. 

Assuming  that  we  had  a  nitrate  containing  3  per  cent, 
of  potassium  nitrate,  and  that  4-3  per  cent,  of  other 
ordinary  impurities  had  been  found,  we  should  obtain  the 
erroneous  result  of  95- 7  per  cent,  by  the  indirect  method, 
whilst  the  correct  result  of  the  silica  method  gives 
95  21  per  cent,  when  calculated  as  sodium  nitrate,  i.e., 
almost  i  per  cent.  less. 

As  regards  the  influence  of  potassium  perchlorate  on 
the  correctness  of  the  results  in  the  case  of  the  indirect 
method,  the  result  obtained  is  too  high  by  the  percentage 
of  perchlorate  present,  whilst  in  the  case  of  the  direct 
method  the  result  is  too  high  by  the  amount  of  oxygen 
evolved  from  the  perchlorate  on  ignition,  i.e ,  a  smaller 
error  than  that  of  the  indirect  method.  If  0-4  per  cent,  of 
perchlorate  of  potassium  be  present,  only  0-28  per  cent,  too 
much  nitrate  of  soda  is  found  by  the  silica  method,  if  one 
does  not  (as  is  now  always  done),  subtract  the  loss  in 
weight  due  to  evolution  of  oxygen,  calculated  from  the 
perchlorate  estimation,  from  the  total  loss  in  weight,  thus 
excluding  the  whole  error.  [In  order  to  prove  that  the 
chlorine  compound  present  was  perchloric  and  not  chloric 
acid  in  combination,  we  precipitated  the  chlorides  in  com- 
mercial nitrate  of  soda  with  the  quantity  of  silver  nitrate 
calculated  from  the  chlorine  titration,  added  sufficient  con- 
centrated sulphuric  acid  to  the  filtrate  from  the  silver 
chloride,  and  passed  sulphuretted  hydrogen  into  the  liquid, 
which  was  kept  as  concentrated  as  possible  from  the 
beginning,  until  all  the  nitric  acid  was  decomposed.  Chloric 
acid  would,  in  such  a  easa,  be  reduced  to  hydrochloric  acid, 
which,  after  the  removal  of  the  excess  of  sulphuretted 
hydrogen  with  ferric  sulphate,  would  give  a  precipitate  of 
silver  chloride  on  addition  of  silver  nitrate.  This,  however, 
was  not  the  case,  but  the  perchloric  acid,  which  is  un- 
changed by  sulphuretted  hydrogen,  gave,  after  treatment 
with  excess  of  caustic  soda  and  subsequent  ignition,  a 
precipitate  of  silver  chloride  with  silver  solution.] 

See  also  this  Jourral,  1897,  163 — 164,  Detection  and 
Estimation  of  Perchlorates  in  Chili  Nitrate  of  Soda. 
Also,  ibid.  358,  Estimation  of  Perchlorate  in  Saltpetre. 
Also  Lunge's  Sulphuric  Arid  and  Alkali  (1891),  Vol.  I., 
78. 

Discussion. 

Mr.  Otto  Hkbhkr  said  that  the  name  of  Dr.  Fresenius 
having  been  mentioned,  he  would  not  like  this  occasion  to 
pass  without  expressing  his  very  deep  regret  at  his  death, 
which  had  occurred  a  few  days  ago.  Fresenius  had  always 
been  to  him  an  excellent  friend,  and  it  was  perhaps  only- 
right  that  he,  as  his  old  pupil,  should  remind  his  fellow- 
members  of  what  they  owed  to  his  memory,  and  the 
immense  influence  which  his  work  had  had  upon  the  progress 
of  manufacturing  chemistry.  If  Fresenius  was  not  asso- 
ciated with  any  of  the  great  discoveries  which  had 
revolutionised  physical  chemistry  during  the  last  and  present 
generation,  it  was  nevertheless  true  that  no  name  was  more 
of  a  household  word  than  was  his,  not  only  on  account  of 
the  hooks  he  had  written,  but  of  the  numerous  exact  and 
beautiful  methods  which  he  had  devised,  and  which  were  now 
in  daily  use,  and  without  which  they  could  hardly  conceive 
the  carrying  on  of  ordinary  analytical  work.  Referring  to 
the  paper,  he  could  heartily  agree  with  Dr.  Pauli.  The 
accepted  method  of  valuing  nitrate  of  soda  was  simply  an 
anachronism.  It  might  have  been  justifiable  years  ago, 
when    methods   for  the   direct  determination  of  nilrie  acid 
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presented  difficulties,  but  it  seemed  to  bini  absurd  ;it  th.- 
present  nine  to  take  into  account  everything  else  except  the 
verj  thins  which  one  was  searching  i"r.  Anachronisms 
proverbinll)  died  hard,  mid  il  would  be  perhaps  most  fitting 
that  the  last  uail  iu  the  cotlin  of  ilii-  particular  one  should 
be  driven  in  bv  the  Socii  tj  "i  i  'hemical  Industry, 

Mt  r.  Tyekh  wished  to  support  Mr.  Hehner  in  his 
adniiratiou  ol  the  w,,ik  of  his  old  master,  the  late  Prof. 
Presenilis.  With  regard  to  the  Bubject  of  Dr.  Pauli's 
paper,  he  could  quite  agree  with  Mr.  Hehner  that  il  was 
absurd  to  call  upon  people  to  pa\  for  what  they  did  not 
get.  If  manufacturers  paid  for  nitric  acid,  th.  v  should  get 
it,  [f  the  nitrate  contained  impurities  which  affected  its 
\  .t  1  in-  in  nitric  acid,  a  method  of  analysis  Bhould  be  used 
which  would  give  the  facts,     He  was  speaking  with  sp 

ird  to  the  use  of  uitr.it.-  of  soda  in  the  enormous 
industry  of  sulphuric  acid  manufacture,  and,  in  that  light, 
l>r.  Pauli's  paper  was  one  of  great  importance.  If  the 
Chairman  saw  tit  to  bi  ing  the  matter  before  the  Council,  he 
would  tunc  great  pleasure  in  supporting  him. 

.Mr.  .1.  Hughes  had  expected  to  hear  evidence  of  the 
existence  of  dissatisfaction  with  the  present  method  of 
valuation  i.f  nitrate  of  soda,  hut  absolutely  no  figures  had 
been  put  before  them  to  prove  thai  that  was  the  case.  The 
Permanent  titrate  Committee  was  known  t<»  be  an  energetic 
body,  and  if  it  wire  shown  that  they  were  giving  nitrate 
of  potash  under  the  name  of  nitrate  of  soda  they  would 
immediate!}  alter  their  procedure,  lie  had  had  occasion  to 
examine  a  great  Dumber  of  samples,  and  had  never  had 
any  complaint  of  the  method  used,  which,  though  an 
indirect  one,  had  the  advantage  of  giving  the  respective 
proportions  of  the  impurities  in  the  form  of  chlorides  and 
sulphates  of  soda,  the  exact  figures  for  which  were  of  great 
importance  for  manufacturing  purposes. 

Mr.  W.  Crowds b  observed  that  statements  had  been 
mad,'  that  quantities  of  iodine  were  sometimes  found  iii 
shipments  of  nitrite  of  so, la.  cither  in  the  form  of  iodide  of 
-odium  or  iodide  of  potassium,  and  asked  whether  this  was 
a  fact. 

.Mr.  W.  F.  Knn  wished  to  support  the  Chairman's 
gestion  that  the  subject  of  the  paper  should  be  referred 
to  the  Council,  with  a  view  to  action  in  the  matter  being 
taken,  lie  regarded  the  Society  as  an  eminently  tit  and 
proper  body  to  take  such  action,  as  in  it  both  sides  were 
represented.  He  would  like  to  inquire  also  whether 
Dr.  Pauli  had  made  experiments  with  nitrate  of  soda 
containing  sulphates  as  impurities.  Part  of  the  sulphuric 
acid  would  probably  be  volatilised  on  heating  with  silica. 

The  Chairman  reminded  Mr.  Hughes  that  the  fact  that 
many  papers  had  already  appeared  on  this  subject, and  with 
the  same  object,  might  he  taken  as  prima  facie  evidence  of 
the  existence  of  dissatisfaction  with  the  present  method  of 
valuation.  Something  should  he  done,  and  he  thought  the 
proper  course  was  to  ask  the  Council  to  appoint  a  committee 
-  Ii  r  the  matter  in  an  unbiassed  manner.  If.  there- 
fore, he  had  the  consent  of  the  meeting,  he  would  put  the 
matter  before  the  Council  in  that  sense. 

I  h,  Chairman's  motion,  seconded  by  Mr.  Tyrer,  was  then 
put  to  the  meeting,  and  was  carried  Mem.  con. 

SOMB  K I  i  ENT  IMPROVEMENTS  IX    SMOKELESS 

POWDEB  COMPOl  Mis  AND  IN   PROCESSES 

OF  MANUFACTURE. 

I!V    III  D60N     M  VXIM. 

IwitoMvi  compounds  are  burned  in  two  wavs  :  one  bv 
combustiou  from  surfaces  exposed  to  a  consuming  flame, 
the  other  hv  what  is  called  detonation,  by  which  "the  ,v 
plosive  i,  consumed  nearly  simultaneously  throughout  its 
mass  by  a  wave  action.  Combustion  from  surfaces. 
requiring  an  appreciable  time  for  the  consumption  of  the 
explosive  body,  adapts  it  to  use  p.s  a  gunpowder.  The 
detoiiative  form  of  explosion  adapts  a  compound  to  dis- 
ruptive or  shattering  purposes,  and  unfits  it  as  a  gunpowder. 
However,  the  function  of  an  explosive,  whether  as  a 
combustive  or  a  detonative  compound,  is  very  larj 
determined  by  its  physical  condition,  temperature,  and  the 
conditions   oi    confinement  under  which   it   is  tired.      The 


,  quivalenl  of  these  conditions  is  produced  when  a  sufficiently 
large  quantity  is  fired,  and  also  by  the  force  and  temperature 
hi  to  hear  upon  a  less  sensitive  compound  b)  anothci 
in, I  bighlj  di  tonativc  explosive. 

It    i-    well    known    that    gut Hon   can    be    ignited    in 

considerable  quantity,  and  I, urn.., I  quietlj  awaj  without 
detonation.  Nitroglycerin  in  small  quantities  may  be  but  aed 
like  an  oil.  and  even  fulminate  of  mercurj  maj  be  burned 
in  a  vacuum  without  detonation.  Nitrogelatin,  the  most 
powerful  i imercial   high  explosive  known,  mav  even  be 

used  as  a    propclhtut  or  gunpowder,  in  small  quantities    ami 

under  light  confinement. 

Fibrous  guncotton,  which  consists  of  an    infinite   number 
of  small  tubes,  vvli  ise  walls,  although  offl  dense  colloid 
very  thin,  owes  the  facility  with   which  it  can    be  detonate  I 

to  the  fine  state  ol   division  ,,f  this  colloid.     If  gut tton 

he  dissolved   in   acetone,  poured  on  a  plate  of  glass,  and 

dried,  it  is  well    known  how   the  hard  and  horn-like  product 

resists  detonative  influences.  However,  if  reduced  to  a  fine 
powder,  its  Buspectibility  to  detonation  is  restored,  or  if 
redissolved  in   acetone,  and  poured   into    water  in    a  fine 

stream,  a  fluffy,  tihrous  material  is  fori 1.  resembling  very 

closely  the  original  fibrous  guncotton,  and  which  will  detonate 
with  equal  ease  ami  viol 

As  practically  all  high  explosives  may,  under  suitable 
conditions,  be  consumed  by  surface  combustion,  similarly 
may  all  explosives,  under  suitable  conditions,  lie  detonated. 
The  harder  and  more  coherent  the  body,  the  less  rapidly  il 
will  burn  by  surface  combustion,  and  the  more  difficult  it  is 
of  detonation. 

However,  the  hard  and  dense  colloid  of  guncotton  burns 
much  too  slowly,  and  through  too  small  a  thickness  of 
material  in  large  guns  under  service  conditions,  to  yield  a 
sufficient  quantity  of  gases  to  produce  requisite  velocities, 
without  such  tine  granulation  as  to  expose  such  a  large 
amount  of  initial  burning  area  as  to  exceed  permissible 
pressures,  thereby  preventing  the  use  of  full  charges.  For 
this  reason,  no  pore  guncotton  powder,  except  in  the  form 
of  the  Maxim-Schupphaus  multi-perforated  grains,  has  ye! 
been  produced  which  has  been  successful  in  guns  of  more 
than  4-  or  5-in.  calibre.  However,  for  rifles,  shot-guns, 
and  small  quick-firing  guns,  very  good  results  have  been 
,, lit  lined,  although  still  higher  results  are  readily  obtain- 
able in  small  cannon  powders  by  multi-perforating  the 
grains. 

By  our  system  of  multi-perforated  grains,  a  pure  gun- 
cotton  powder  may  be  made  which  will  produce  exceedingly 
high  ballistics  in  guns  of  the  largest  calibre. 

Another  method  of  meeting  the  difficulty  is  to  add  some 
other  substance  which  will  quicken  the  combustion  of  the 
compound,  such  as  nitroglycerin,  which  softens  the  gun- 
cotton  colloid  and  causes  it  to  burn  with  much  greater 
rapidity,  effecting  the  consumption  through  a  sufficient 
thickness  of  material  to  permit  of  such  coarse  granulation, 
with  such  lessened  initial  combustion  area,  as  to  enable  the 
use  of  full  charges.  The  best  representative  of  such  high 
percentage  nitroglycerin  powders  is  British  cordite. 

Nevertheless,  if  the  cordite  compound  be  made  into 
grains  or  strips  of  the  proper  size  and  shape,  and  suitably 
multi-perforated  by  our  system,  its  ballistics  are  corre- 
spondingly improved.  We  have  conducted  a  large  number 
of  experiments  with  this  and  similar  high-percentage 
nitroglycerin  compounds,  with  the  result  that  the  improved 
ballistics,  above  the  usual  form  of  solid  rods,  corresponded 
with  and  verified  our  calculations  of  the  advantages  of  the 
perforations. 

The  exceedingly  high  temperature  of  the  products  of 
combustion  of  nitroglycerin  is  an  important  factor  in  the 
production  of  the  ballistics  attainable  with  high-percentage 
nitroglycerin  powders,  but  the  excessive  heating  and 
erosive  action  on  the  gun  of  these  powders,  together  with 
other  objections  too  well-known  to  require  discussion  here, 
makes  it  preferable  to  employ  a  pure  guncotton  colloid,  or 
one  containing  a  small  percentage  of  nitroglycerin,  provided 
it  can  be  put  into  such  physical  shape  as  to  produce  equally 
high  ballistic  results. 

The  hard  colloid  of  guncotton  is  also  modified  and 
caused  to  burn  with  somewhat  greater  rapidity,  by  digesting 
it  with  the  smallest   possible   quantity  of   solvent,  to  render 


496 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


[June  so,  1897. 


it  sufficiently  plastic   to  be  stuffed  through   a  die  or  rolled 

into  sheets. '  The  product,  although  resembling  very  closely 

the  colloid  formed  hy  a  complete  solution  of  the  guncotton, 

still  i>  not  x,.  glassy   and  hard,  and  will  burn  through  a 

greater  thickness  under  like  conditions.     There  is  another 

method  for  effecting  a  similar  result  by  forming  a  compound 

of  undissolved  fibrous  triDitrocellulose  agglutinated 

by    a    collodion    made    from    a    more    soluble    variety    of 

pyroxylin. 

'  A    method    patented   by   us    for   producing    a    smokeless 

this  character  is  substantially  as  follows  : — Tri- 

uitrccellulose  is  made  into  paper  or  a  thin  pulp  board,  which 

.  subjected  to  a  hath  mad,   of   soluble  pyrnxlin  dissolved  in 

a  solvent  "hi'  h  is  not  a  solvent  of  the  trinitrocellulose.     In 

oth.r   words,   the   guncotton  paper   is  sized  in   a  collodion 

bath,   which   hath  may   or  may   not   contain   nitroglycerin; 

the  excess  of  the  hath  being  removed,  sheet:.-  of  the  material 

are  [•lace  1  n;  on  one  another  and  pressed  together,  whereby 

a  body  of  any   desired  thickness  is  built   up.     The  mass  is 

tlun  placed  in  a  suitable  die  or  mould  and  multi-perforated 

in  a  manner  explained  further  on.     The  hardness  and  density 

of  the  product    may  be  varied  within  wide  limits  by  varying 

the  consistence  of  the  bath  or  the  amount  of  size  left  in  the 

paper,  and  also  by  varying  the  compression.     The  material 

mav  then  be  cut  into   strips  approximating  in   length   the 

powder  chamber  of  the  gun,  or  any  'length  desired.     T!efore 

being  perforated,  a  sheet  of  unuitrated  paper  may  be  affixed 

to  two   surfaces   of  the   body,  whereby  they   will  be,  to  a 

i  extent,  protected  from  ignition  during  the  early  stages 

mbustion  in   the  gun,  thus  causing  a  greater  degree  of 

bustion  to  take  place  within  the  perforations.     Or,  the 

body  of  materia!   may   be   multi-perforated  and   dried,  and 

ed  with  any  suitable  substance  which  will  delay 

ignition  of  the  surface. 

There  is  one  thing  which  we  know  to  a  certainty,  and 
that  is,  that  the  shape  of  an  explosive  grain  is  not  as  it 
mid  be  when  it  presents  the  maximum  of  combustion 
area  to  the  flame  of  ignition,  and  is  consumed  with  a 
constantly  decreasing  burning  surface.  The  configuration 
of  the  grain  should  hi  such  as  to  present  an  initial  area 
which,  with  a  given  density  of  loading  and  weight  of 
projectile,  shall  produce  a  desired  pressure,  and  burn 
with  such  increase  of  surface  and  evolution  of  gases  as 
shall  maintain  the  pressure  equally  behind  the  projectile 
in  its  Sight  throughout  the  entire  length  of  the  gun.  In 
other  words,  the  burning  surface  should  be  regulated  to  the 
demands  upon  it  for  the  evolution  of  gases.  The  control  of 
it-  combustion  is  the  great  desideratum  in  a  gunpowder. 
i  ■  are  Bmokelessness,  stability,  minimum  effect  upon 
the  gun  and  gunners,  ami  practicability  and  cost  of  its 
manufacture  on  a  hirer-  scale. 

The  old  black  and  brown  powders,  being  but  compressed 
mechanical  mixtures,  were  unsuited  to  that  special  form  of 
grain  consistent  with  the  production  of  the  highest  ballistic 
tults.  With  the  introduction  of  sm  keless  powders  made 
of  a  dense  and  tenacious  colloid  of  guncotton,  or  of  gun- 
cotton  and  nitroglycerin,  it  became  possible,  by  a  special 
system  of  multi-perforations,  to  produce  a  grain  which  will 
bum  in  tie-  desired  manner,  although  this  result  has  not 
been  easy  of  attainment.  Trinitrocellulose  requires  a 
large  quantity  of  solvent,  not  only  to  dissolve  it,  but  even 
to  render  it  plastic;  ami  rods  or  grains  formed  of  it  arc 
eedingly  difficult  to  dry  without  warping  ami  cracking 
to  pieces;  and  it  is  difficult  to  make  it  take-  ami  retain  the 
exact  shape  of  the  forming  die.  Consequently,  unless  a 
very  large  ige  of  nitroglycerin  he  employed,  a  com- 

po  ition  iiin-t  be  produced  which  allows  working  in  a  much 
drier  -'ate  than  ever  heretofore  attempted,  in  order  that 
the  pi, stie  mass  i  ,  given  it  by  the  die  in 

all  its  geometrical  details.  All  this  calls  for  special  tools, 
special  processes,  and  a  special  compound. 

There  are  two  smokeless  powder  compounds  employed 
by  us,  the  one  consisting  of  a  compound  of  nitroglycerin 
an  I  mixed  guncottons,  the  other  of  mixed  gnncottous 
without  nitroglycerin.  The  first  is  made  by  mixing 
.  in  a  kneading  machine,  at  a  temperature  of 
about  120  V.,  80  lb.  of  trinitrocellulose  of  about  13JL. 
'.  nitrogen,  with  8  lb.  of  gelatin-pyroxylin  of 
12   per   cent,   nitrogen  (and  soluble    in  nitroglycerin   below 


100°  !■'.).  IS  lb.  of  nitroglycerin,  and  35  lb  of  pure 
anhydrous  acetone,  adding  thereto  1  lb.  of  pure  urea 
dissolved  in  pare  methyl  alcohol.  The  mixture  is  worked 
in  the  kneading  machine  for  about  an  hour  at  a  tem- 
perature of  about  12o  1-'.,  heated  by  means  of  a  water- 
hath.  The  mealy  mass  is  then  passed  between  cold  rolls 
and  formed  into  rough  sheets,  which  are  then  converted 
into  smooth  sheets  by  passing  between  slightly  warmed 
rolls  The  proper  consistence  for  the  mass  is  easily- 
recognised  by  the  experienced  workman  by  the  sense  of 
touch,  but  the  amount  of  solvent  retained  may  also  be 
easily  ascertained  by  weighing  from  time  to  time.  Only 
from  15  to  20  per  cent,  of  solvent  should  be  retained  when 
the  compound  is  ready  for  stuffing  or  moulding  into  grains. 

The  smooth  sheets  are  compactly  wound  about  one 
another  to  form  a  roll  of  the  diameter  of  the  press  cylinder, 
the  ends  preferably  being  trimmed.  The  press  is  kept  warm 
by  means  of  a  water  jacket,  having  a  temperature  of  about 
12ii  !■'.  The  press  filled,  the  cylinder  is  preferably 
exhausted  of  the  air  within  the  spaces  unfilled  by  the 
powder.  This  process,  though  not  absolutely  essential,  is 
advisable.  The  mass  is  then  pressed  hard  against  the  head 
to  solidify  it.  The  forming  die  is  now  affixed,  and  the 
compound  forced  through  it  at  a  pressure  vaiying  from 
3.000  to  4,000  lb.  to  the  square  inch,  emerging  in  the  shape 
of  multi-perforated  cylinders.  The  smaller  the  grain,  the 
softer  should  be  the  material  and  the  higher  the  pressure  to 
force  it  out.  The  rods  are  cut  into  grains  about  :i 
diameters  long,  and  placed  on  shelves  in  a  drying  room. 
When  partially  dried,  the  drying  is  finished  in  a  vacuum. 

Several  years  of  experience  have  showu  that,  after  this 
treatment,  a  certain  trace  of  solvent  is  retained,  but  it  is  a 
constant  for  each  size  of  grain,  and  no  further  drying  or 
other  change  whatever  takes  place  under  service  conditions. 
It  hardly  needs  mention  that  the  pyroxylins  and  nitro- 
glycerin should  possess  the  highest  stability,  and  that  all 
the  other  materials  entering  into  the  composition  should  be 
of  the  highest  standards  of  purity. 

The  nitroglycerin  may  be  entirely  dispensed  with,  as  1 
have  said,  and  a  pure  guncotton  composition  be  manu- 
facture.'1, after  essentially  the  same  method.  In  this  case, 
we  prefer  to  use  about  80  parts  trinitrocellulose,  and  19^ 
parts  gelatin-pyroxylin,  and  '  per  cent.  urea.  Owing  to 
the  absence  of  nitroglycerin,  which  facilitates  the  moulding 
operation,  slightly  more  solvent  is  left  in  the  material 
before  pressing.  As  I  have  said,  it  is  impossible  to 
evaporate  the  last  trace  of  solvent  from  the  compound, 
but,  as  the  quantity  remains  for  ever  constant,  and  never 
escapes,  it  does  no  harm. 

\\  e  placed  100  lb.  of  this  powder  in  a  room  heated  to  a 
temperature  of  125  F.  for  two  weeks,  without  showing  the 
least  loss  of  weight.  Some  of  this  powder  was  then  pul- 
verised and  exposed  to  the  same  temperature,  when  the 
remaining  solvent  was  driven  off.  Whatever  theories  and 
preconceived  opinions  may  be,  the  true  test  of  a  cannon 
powder  is  the  test  of  time  aud  exposure  under  service 
conditions. 

At  the  Sandy  Hook  pioving  grounds,  in  the  United 
States,  a  quantity  of  this  powder  was  thrown  loose  upon 
ihe  floor  in  an  op2n  room,  and  there  exposed,  for  a  period 
of  three  years,  to  Ihe  heat  of  summer  and  the  cold  of 
winter.  At  the  saute  time,  an  equal  quantity  was  rilled  into 
cartridges  and  kept  sealed  up  for  an  equal  period.  Some 
of  the  loose  powder  was  then  rilled  into  cartridges  and 
tired  side  by  side,  in  alternating  shots,  with  that  which  had 
he"n  kept  sealed,  with  the  result  that  the  ballistics  of  that 
which  had  been  exposed  and  that  which  had  been  sealed 
i > ] >  were  identical,  proving  that  the  powder  had  undergone 
no  change  wl  atever. 

These  powders  can  he  produced  on  a  large  scale,  speedily, 
economically,  and,  as  the  experience  of  years  has  proved, 
they  can  be  produced  of  uniform  composition.  J  he 
machinery,  tools,  and  processes  have  all  proved  practicable 
aud  workable  commercially. 

In  view  of  the  peculiar  treatment  to  which  our  powder 
i-  subjected  in  the  process  of  manufacture,  we  prefer  to 
add  a  small  quantity  of  urea — the  ideal  substauce  to  counter- 
act any  possible  slight  local  decomposition,  such  as  has 
been  quite  recently  again   pointed  out  by  Mr.   Guttmann 
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in  his  able  paper  on  the  stability  of  nitro-corapounds  (this 
Journal,  1897,  28  1 1 

The  peculiar  influence  of  urea  ii  well  illustrated  bj  it- 
me  in  the  manufacture  of  tniusparenl  celluloid,  such  as 
photographic  61ms,  which  in  case  Ibey  are  cut  from  n 
if  compressed  material,  and  not  made  by  flowing  n 
comparatively  tbin  solution  on  phi--  plates,  or  bj  an  equiva- 
lent method  —could  not  be  produced  without  the 

-  the  temperature  t"  which  it  is  necessary  to 
subject  the  material  causes  such  slight  decomposition  as  to 
discolour  the  product.  Urea  counteracts  this  bj  neutralising 
the  nitrous  acid  as  fast  as  formed.  Urea  has  the  further 
advantage  above  «ny  other  neutralising  substance,  in  that 
it  i-  de  bj  nitrous  acid  into  carbonic  acid  gas, 

water,  and  nitrogen,  leaving  no  solid  product  in  the  m 
while  it  is  not  an  active  alkali  and  its  presence   has    no 
effect   whatever  upon  tho  nitro -compounds  with  which  it  is 
combined. 

When  soluble  pyroxylin  is  combined  nth  trinitro- 
oellulose  in  suitable  proportions,  it  has  the  peculiar  effect 
of  rendering  the  compound  plastic,  and  enabling  it  to  be 
moulded  with  very  much  less  solvent  under  the  influence 
of  an  elevated  temperature.     This  peculiar  effect  resembles 

that      produced     by      camphor      combined     with      celluloid 

pyroxylin.     It   furthermore  renders  the  final  product  more 

tenacious  and  less  likeh   to  crack. 

1  will  now  call  your  attention  to  our  various  forms  of 
multi-perforated  grains.  The  figures  shown  in  the  drawing 
are   i<>ur  times  natural  i   represents  a  bar  or 

strip  of  the  powder  compound  transverse!)  perforated  with 

lis;.  1. 
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round  holes.  Fig.  2  shows  the  same  strip  nearly  consumed, 
ami  illustrates  the  increased  burning  area  produced  by  tho 
enlargement  of  the  perforations.  It  will  be  observed  that 
at  the  instant  of  interjunction  of  the  perforations,  there 
remains  a  portion  of  the  powder  unburued.  Figs 
S,  6,  7,   and  S    represent  strips    of  powder  perforated    with 

*         Fig.  3. 
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angular  holes  of  such  shape,  and  so  arranged  with 
to  one  another,  as  to  effect  the  coinpl  te  consumption  of 
the  entire  body  of  explosive  material  siranltaneonsl]  with 
the  interjunction  of  the  perforations.  These  rods  or  strips 
inav  be  made  of  any  desired  len.flh — as.  for  example,  the 
full  length  of  the  powder  chamber  of  the  gnu. 

Fig.  5. 


7. 

Fig.  8. 

The  remaining  figures  represent  rod-  or  grains  of  powder 
longitudinally  perforated  with  round  and  with  various 
angular  perforations,  whereby  a  similar  result  is  i  ffected  as 

that  just  explained  with  reference  to  the  other  figures. 

Fig.  9,  perforated  with  round  holes,  leaves  a  small  body 
of  unconsumed   material,  shown   in   Fig.   to,  representing 


Fig.  '... 


Pig.  1 1. 


the  same  grain  nearly  consumed.      In    the  remaining  figures 
the  powder  grain  is  wholly  consumed  simultaneously  with 


Fig.  12. 


Fig.  13. 


Fig.  14. 


the   interjunction    of  the   perforations    with   one   another, 
illustrated  by  the  nearly  consumed  grains  shown  in  I 
and  II.  B 

A    peculiarity  of  smokeless  powder    in   its   combustion  is 
that  the  character  or  shape   of  a  perforation  is  maintained. 
Tin-  is  due   to  the  more  rapid  combustion  in  the  CO! 
angles  than  upon   the  surfaces  Ij  ing  farther  apart,  owing  to 
theclosei  confinement  of  the  gases  there  evolved. 

I  think  1  was  the  fir-t  to  invents  powder  L'rain  having 
angular   perforations    for    producing    unequal   combustion, 

J    complete    combustion    of    the    <rrait; 
simultaneously  with  the  interjunction  of  the  perforations. 

Fig.  1 1  represents  a  grain  which  is  probably  the  prefer- 
able form  of  perforation  for  longitudinally  perforated 
powder.  This  particular  form  of  grain  was  independently 
invented  by  Mr.  Fred.  II.  McGhaie,  of  Brooklyn.  New  Vork. 
and  by  myself. 

To  verify  the  claims  for  the  particular  form  of  com- 
bustion secured  by  these  methods  of  perforating  the 
powder,  1  have  samples  which  I  shall  he  gUd  to  show,  at 
the  close  of  these  remarks,  to  anyone  wishing  to  examine 
them.  They  exhibit  grains  of  powder  at  different  s' 
consumption,  demonstrating  that  our  theories  are  warranted 
in  practice. 

\\  e  have  conducted  a  larger  number  of  experiments  to 
prevent  or  retard  ignition  of  exposed  surfaces  of  grains  and 
strips  of  powder,  in  order  to  confine,  as  far  as  practicable, 
the  combustion  within  the  perforations.  This  may  be 
effected  by  covering  the  powder  with  a  layer  of  unnitrated 
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paper,  coating  the  powder  with  varnish,  or  by  denitrafing 
the  surface  of  the  material,  or  by  coating  the  material  with 
:i  layer  of  non-explosive  celluloid.  We  have  found  that 
thai  form  of  coating  works  best  which  retards  ignition 
sufficiently  to  give  combustion  within  the  perforations  a 
good  star!  of  combustion  upon  the  other  Burfaees,  but 
which  coating  will  be  consumed  :t  little  in  advance  of  the 
interjunction  of  the  perforations. 

We  are  aware  that  a  multi-perforated  grain  of  powder 

isjiot  novel;    but   that   form    of  perforated   grain  whereby 

best   ballistic   results  are   secured   is   novel,  and  a 

rod  or  snip  of  powder  having  transverse  perforations  as  an 

article  at  manufacture  is  entirely  new. 

To  produce  a  grain  of  powder  consisting  mainly  of  gun- 
cotton  which  will  take  and  retain  the  shape  given  it  by  the 
die  in  all  its  geometrical  details,  it  must  he  moulded  while 
indition  quite  hard  and  stiff,  and  should  be  worked  at 
an  elev.it.  d  temperature  so  as  to  rapidly  stiffen  by  lowering 
the  temperature  as  soon  as  formed.  When  making 
longitudinally  perforated  grains,  the  perforations  must  be 
-mall  and  the  mandrels  of  the  die  to  produce  them  must  he 
light  and  slender,  and  to  prevent  distortion  they  must  lie 
exactly  in  the  path  of  flow  of  the  material,  and  the  material 
must  therefore  be  made  to  pass  through  spaces  between 
the  mandrels  at  their  liase.  This  calls  for  dies  of  special 
construction. 

For  a  fuller  description  of  the  processes  and  apparatus 
employed  by  us,  mentioned  in  this  paper,  I  beg  to  refer 
you  to  the  following  British  patents  of  Dr.  Robert  C. 
Schupphans  and  myself: — 

No.  22.3S2  of  1893  (this  Journal,  1894,  174)  ;  No.  18.G82 
of  1894  (ibid.,  1894,  1219);  No.  18,083  of  1894  (ibid., 
1894,  12Jo>;  No.  8509  of  1895  (ibid.,  189a,  820);  No. 
11,299  of  1895  (not  published);  No.  14,311  of  1895  (this 
Journal,  1S97,  05);  No.  16,861  of  1895  (ibid.,  1896,  51); 
Xo.  1G.S62  of  1895  (ibid.,  1897.  101);  No.  30(12  of  1897 
and  No.  717,s  of  1*97  (not  published). 


Discussion. 

Mr.  W,  P.  lliin  said  there  were  a  few  thoretical  points 
upon  which  he  would  like  to  have  further  information,  for 
example,  Was  it  found  that  the  perforated  pellets  showed 
any  tendency  to  break  up  in  the  barrel  of  the  gun  ?  Such 
pellets  of  black  powder  had  been  used,  but  it  was  generally 
found  that  they  broke  down  under  the  enormous  strain  of 
the  explosion.  If  the  prisms  failed  to  retain  their  form 
nndei  all  circumstances,  the  disadvantage  of  an  irregular 
increase  of  surface  would  naturally  result.  The  amount  of 
surface  exposed  to  ignition  in  the  first  instance  was  not 
the  only  means  of  modifying  the  explosive  force ;  but  he 
had  heard  nothing  from  the  author  of  other  means  to  that 
end,  such  as  a  difference  in  the  density  of  the  grain,  rendering 
it  more  easily  inflammable  on  the  outside  aval  harder 
towards  the  centre  or  vice  versS,'.  He  had  adopted  that 
method  himself  in  the  case  of  the  E.( !.  powder,  and  found 
it  successful,  lie  agreed  with  the  principle  advanced  by 
the  author,  that  gas  pressures  should  not  be  greater  as  they 
advanced  towards  the  muzzle.  The  experiments  made  in 
tin-  United  States  seemed  to  prove  that  one  could  subject 
the  powder  to  very  varying  conditions,  and  the  solvent 
remained  at  a  fixed  percentage,  lint  under  service  con- 
ditions in  this  country  it  was  found  that  th«  varying 
proportion  of  the  remaining  solvent  was  a  serious  difficulty. 
Whether  that  solvent  took  part  in  the  explosive  action 
was  a  very  material  point  in  the  problem.  It  must  be 
illected  that  explosives  manufactured  for  the  English 
Government  had  to  meet  the  conditions  of  various  climates, 
some  of  them  very  humid,  and  therefore  the  presence  of 
a  solvent  that  might  evaporate  at  different  temperatures 
might  have  a  very  serious  effect  on  the  ballistics  of  a  powder. 

Mr.  W.  MacNae  observed  that  Mr.  Maxwell  Lyre  bad 
about  1868-09  introduced  a  smokeless  powder  in  France 
which  closely  resembled  the  form  described  by  Mr.  Maxim. 

Dr.  A.  Di  i ■in',  had  listened  with  great  interest  to  the 
paper,  which  Bhowed  a  large  amount  of  mechanical  ingenuity. 
There   was,  however,  one  chemical    point   dealt   with,  viz., 


the  use  of  urea.  That  was  a  practice  which  he  had  always 
set  his  face  against ;  it  was  equivalent  to  adding,  say,boracic 
acid  to  milk  in  order  to  mask  want  of  cleanliness  or  of 
honesty  in  tin'  milk  trade.  If  a  powder  were  well  niauu- 
factured  it  ought  to  stand  without  urea  or  any  other  masking 
body  The  remarks  about  making  a  powder  so  that  it 
should  keep  up  the  same  pressure  up  to  the  muzzle  sounded 
very  well,  but  practically  the  idea  was  an  impossible  one, 
for  guns  could  not  be  made  so  as  to  stand  such  a  pressure 
throughout  their  length.  The  pressure  should  reach  its 
maximum  in  the  chamber,  and  so  give  a  greater  ratio  of 
power  for  a  given  weight  of  explosive.  If  the  guns  were  as 
strong  at  the  muzzle  as  they  »<  re  at  the  breech  they  would 
be  clumsy  anil  unwieldy.  .Mr.  Reid  had,  if  he  would  allow 
him  to  say  so,  put  the  cart  before  the  horse.  Mr.  Maxim, 
it  appeared  to  him.  wanted  to  produce  a  powder  that  burnt 
more  rapidly  as  combustion  proceeded  ;  Mr.  Reid  desired 
the  reverse.  The  greater  the  pressure  the  more  rapid  was 
the  combustion,  and  no  peculiar  shape  of  the  pellet  was 
needed  to  ensure  this.  It  was  practically  impossible  to 
make  a  powder  so  that  it  should  just  have  burned  com- 
pletely as  the  projectile  reached  the  muzzle  and  keep  up  a 
uniform  pressure  as  well.  One  might  get  a  greater  effect 
from  such  a  powder,  but  it  would  be  at  the  expense  of  very- 
costly  material ;  and  under  present  circumstances  the  question 
of  expense  was  a  very  important  factor. 

Mr.  HvrisoN  Maxim,  in  reply,  said  that  smokeless  powder 
was  entirely  different  in  this  respect  to  the  old  black  and 
brown  prismatic  powders  ;  but  even  in  smokeless  powder, 
if  the  rods  were  long  and  longitudinally  perforated,  they 
would  be  useless,  as  they  would  burst  in  the  centre.  They 
were  therefore,  when  perforated  lengthwise,  made  in  com- 
paratively short  lengths  of  about  three  diameters,  and  when 
made  in  long  strips  they  were  pierced  with  transverse  per- 
forations of  such  a  length  as  not  to  lead  to  disruption  of  the 
material.  With  regard  to  rapidity  of  combustion,  the 
problem  was  to  perforate  in  such  a  way  as  to  produce  a 
pressure  as  nearly  as  possible  uniform  up  to  the  muzzle. 
I  itlicr  patents  were  mentioned  in  the  paper,  hut  as  the  paper 
had  not  been  read  in  its  entirety  they  were  passed  over.  He 
intended  to  refer  only  to  his  own  firm's  recent  improve- 
ments ;  those  of  others  wrhich  were  already  published  could 
hardly  be  considered  new,  and  if  they  were  not  published, 
he,  of  course,  could  not  refer  to  them.  With  respect  to  the 
production  of  smokeless  powder,  it  should  be  made  with  as 
little  solvent  as  possible  and  moulded  into  grains  at  an 
elevated  temperature,  so  as  to  harden  by  the  lowering  of 
the  temperature  as  soon  as  formed.  If  not,  it  would 
collapse,  shrink,  and  ultimately  crack  to  pieces.  They,  by 
the  use  of  gelatin  pyroxylin  and  trinitrocellulose  in  certain 
proportions,  worked  at  an  elevated  temperature,  used  but 
little  solvent,  and  thereby  overcame  these  difficulties.  lie 
did  not  claim  the  pyroxylin  paper  as  an  invention,  though 
the  patent  covered  improvements  in  treating  it,  building  up 
and  covering  it.  One  of  his  brother's  early  patents  men- 
tioned the  making  of  guncotton  into  paper,  but  it  was  not 
claimed  for  lack  of  novelty.  Dr.  Dupre  had  referred  to  the 
disadvantages  of  foreign  matter  in  a  powder.  For  his  own 
part,  he  did  not  know  of  any  powder  that  was  free  from  it. 
His  own  firm  added  about  1  per  cent,  of  urea  for 
safety's  sake  ;  if  the  materials  were  pure  it  did  no  harm, 
and  if  the  materials  should  happen  to  he  impure  it 
made  the  powder  stable.  The  Government  put  in  5  per 
cent,  of  vaselin — a  paraffin  which  had  no  action  on 
the  other  ingredients.  He  must  take  decided  exception 
to  Dr.  Dupre's  conclusions  with  regard  to  the  advantages  of 
a  powder  made  to  burn  with  increasing  rapidity  with  con- 
sequent  maintenance  of  pressure  behind  the  projectile  to 
the  muzzle  of  the  gun.  Such  a  powder  certainly  had  great 
advantages  above  one  which  burnt  with  a  constantly 
decreasing  rapidity.  Captain  Stewart,  of  the  United  States 
Army,  in  reporting  to  the  Chief  of  Ordnance  on  the  Maxim- 
Schiipphaus  powder,  said  that  in  this  multi-perforated 
powder  the  dream  of  artillerist  had  been  realised.  He 
thought  Dr.  Dupre  had  misunderstood  Mr.  Reid,  for  there 
could  be  no  advantage  in  a  powder  which  would  burn  more 
rapidly  at  first  and  then  more  slowly.  Any  of  the  present 
multi-perforated  powders  burnt  more  slowly  as  the  pressure 
fell  off  in  the  gun,  as  all   powders   burnt  with  a  rapidity  in 


June  30,  1897.1 


THE   .JOURNAL  OF  THE  SOCIETY  OF  CIIEMICAL  INDUSTRY. 


proportion  to  the  pressure.  He  could  see  no  disadi  n 
in  maintaining  the  pressure  right  up  to  the  end,  aince  «ith 
:i  less  initial  pressure  one  got  as  high  .1  velocity.  In  the 
trials  bj  the  1  nited  State-  Government,  the]  bad  obtained 
■  muule  velocity  as  high  as  2,800  feet  par  second  in  a 
i.'i-I«iiiih1it  gun,  37  calibres  long,  with  less  than  35,000  lb, 
per  sq.  in.  pressure,  Unless  one  used  a  nitroglycerin  com- 
pound  or  added  some  oxygen-boaring  salt  whiob  produced 
smoke/,  one  must  multi-perforate  the  powder  j  otherwise  ii 
had  to  be  granulated  too  finely,  and  full  oharges  could  not 
tw  employed  without  too  high  pressures. 


COMPARATIVE    EXPERIMENTS    ON    THE 
ESTIMATION  OF  PHOSPHORIC  ACID. 

BY    ALKXAHDBB    CAMERON,   F.C.S. 

I  11  wi-  carried  out  a  number  of  experiments  with  the  view 
of  ascertaining  the  extent  of  the  discrepancy  between  the 
two  priooipal  methods  of  determining  phosphoric  acid,  viz., 
the  molybdate  and  the  citrate  methods,  and  between  certain 
modifications  of  them.  These  methods  are  sketched  with 
some  detail  at  the  end  of  the  paper. 

I'll.-  basis  "1  the  experiments  was  tribasic  phosphate  of 
lime  prepared  bj  adding  to  a  solution  of  phosphate 
ammonia  a  solution  of  calcium  chloride,  the  salts  being 
present  in  their  combining  proportions.  After  thorough 
washing,  the  precipitated  phosphate  was  dissolved  in  hydro 
chloric  acid  and  reprecipitated  by  the  addition  of  ammonia 
in  slight  excess.  This  precipitate  was  again  filtered, 
thoroughly  washed,  dried,  separated  from  the  filter  paper, 
and  gently  ignited.  The  purity  of  this  phosphate 
lime  was  established  by  a  careful  determination  of  the 
lime  contained  in  it.  it  being  useless  to  determine  the 
phosphoric  acid  present,  as  the  methed  of  estimating 
that  substance  was  itself  under  consideration.  The 
estimation  ot  lime  was  done  by  precipitating  the  calcium  as 
calcium  oxalate, collecting  it  on  a  weighed  filter,  drying,  and 
weighing  as  1  aCjO^  t-  11,0.  Calculating  to  Cat),  in  two 
determinations  53° 94  per  cent,  and  si  "03  per  cent.,  or  an 
average  of  53*99  per  cent.,  was  obtained.  In  other  words, 
about  99-6  per  cent,  of  the  Ca(  >  contained  in  the  phosphate, 
reckoned  as  ( 'a  ''■'  '-.  was  recovered  ;  the  theoretical  amount 


of  lime,  a-  1  aO,  contaim  I  in  Co  !''>,  being  54*19    pei 

cent     Now  it  bas  been  proved  when  estimating  the  Ii in 

pure  calcium  carbonate  by  the  above   method  of   weighing 

oxalate,  thai   al 1   99*5   per  cent  of  thi    1 

quantity  of  Cal  O,  is  obtained,  which  i-  all 1  identic! 

proportional  to  the  results  obtained  in  the  phosphate  of 
lime  here  prepared.  There  is  ever}  reason  therefore  for 
believing  that  the  calcium  phosphate  operated  upon  i-  pun' 
tribasic  phosphate  of  lime,  as  represented  by  the  formula 
1  'a  |Pjl  >.,  and  the   t'ollou  ing  experiments  wi  re  based  on  the 

purity  of  this  nom| id.      The    experiments    were    also 

ei inducted  on  different  sample-  ..f  superphosphati    ol   lime 
and  mineral  phosphates  as   representing  artificial   manures. 
The    (   1  l'(i     reported     Is    calculated     from    the    1'  '  < 
soluble    in   water   in    the    case   of    the    superphosphates, 
and  from  the  total  P«(  •  -  in  the  ca-e  of  the  other  materials. 

Estimation  lnj  the  Citrate  Method. 
in.)  The  Effect  of  the  Addition  of  \'uri/iii<j  Amounft  of 

(  'itrir  Acid  : — 

In  pure  Ca  r  1  >„  0  5-grm.  -ample. 


Mid  added G 

rered Per  cent. 


In  superphosphate  of  lime,  1-grm.  -ample. 


icid  added Grin. 

i'm  .im  1.  r,  covered.  San  pic  \.  Per  cent. 
ered.  Sample  I-.  Per  cent. 


Cl\-,M 

TOO 

25-  06 

24-71 

24-58 

24-49 

2-00 
■  1  ■  •  i 
24-49 


These  results  show  thai  the  larger  the  excess  of  citric  acid 
employed,  the  smaller  is  the  weight  of  the  precipitate  ob- 
tained.     I  am  always  in   the   habit    of  weighing  out    the 

quantity  of  citric  acid  added,  having  determined,  by  pre- 
vious experiment,  what  the  aveiage  minimum  quantity  is, 
that  is  required  for  the  various  ,  la-ses  of  substances. 

On  a  system  suggested  by  Mr.  F.  .1.  Lloyd,  and  on 
figures  with  which  I  have  been  supplied,  I  have  drawn  out 
the  following  table,  the  adoption  of  which  I  recommend. 
The  list  may  of  course  be  indefinitely  extended  on  the 
same  lines : — 


Tabu  op  Phosphate  Factors. 


Name  of  Phosphate. 


Composition  1 


Vfi-, 


rian  

Belgian 

South  Carolina  ... 

in 

da,  pebble  .. . 
r 
Peace  K.v 


•OS 
•95 

•.M 
■S! 
•06 
■61 

■26 

til 
79 
94 

11 
22 
39 
19 

• 
.-,:■ 


fall. 


Fe.O,  +  Al  " 


Amount  ol  Reagents  when  usinz  2  Rrnis. 
S  1  rople. 


M  -  Mixture.* 


Am.  Ox. 


Citric  Acid. 


V.c. 

Grm. 

51-99 

) 

51-24 
51-27 

a-  17 
0'  IS 

:;-u 

0-3 

50'  59 

1-29 

) 

10-89 

1-42 

[ 

30 

27 

0-5 

19  -i 

1-38 

) 

-'■71 

1 

177 

:•.-, 

2-5 

o-} 

*S"96 

2 '22 

5S-8J 
53-11 

0-S6 
0-77 

) 

•  1- 

1 
1 

30 

J            0-5 

IS'4I 

1-16 

> 

17-09 

fun 
S-12 

> 

10 

2-7 

1 

>s'  11 

51-SS 

1-77 

1 
1 

16 

2-a 

2-0 

H-S6 

2'40 

2'  "i 

J 

'  For  composition,  see  end  nf  jiapcr. 


(6.)  The  Effect  of  Iron. — The  larger  the  amount  of  iron 
present  the  more  phosphoric  acid  will  be  carried  down  as 
phosphate  of  iron  (.and  alumina,  if  that  substance  be 
present)  in  the  lime  precipitates.  In  the  pure  salt  the 
amount  of  phosphoric  acid  found  in  the  lime  precipitate" 
was  usually  but  little  over  0- 1  per  cent.,  while  the  addition  of 
.-!.  G.  and  9  per  cent,  of  ferric   oxide  to  a  similar  sample 


yielded  0-5,  0-C,  and  0-7  per  cent,  respectively  of  phos- 
phoric acid  in  the  lime  precipitates  ;  hence  the  necessitj  of 
determining  the  amount  of  phosphoric  acid  thus  carried 
down.  1  Ine-third  the  weight  of  such  precipitates  equals  the 
phosphoric  acid  present  This  1  have  frequently  shown  to 
be  the  case,  as  the  following  results,  which  are  the  averages 
of  many  closely  agreeing  experiments,  prove. 
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In  Pure 
Salt. 


In  Super*     In  Belgian 
phosphate.    Phosphate. 


is  one-third    of  pre- 
cipitate. 

j   actual    determina- 
tion. 

Per  Cent. 
irll 
0*14 

P      1 
l)*10 
0*03 

Trace. 

I 
1*08 

tr3-f 

ir.TJ 

l'h.  addition  of  ;i  per  cent,  of  ferric  oxide,  other  con- 
ditions being  similar,  had  no  effect  on  the  amount  of  phos- 
phoric acid  obtained  by  the  citrate  method,  while  the 
addition  of  6  and  9  per  cent,  increased  the  weight  of  the 
total  Mgs  1',  i  >-  precipitate  slightly,  the  results  being  in  the 
proportion  of  100  :  100-39:  100  •  "9,  respectively. 

It  can  safely  be  concluded  that,  except  in  the  presence  of 
large  amounts  of  iron  (when  the  molybdate-citrate  method 
should  be  employed, as  described  later),  the  determination  of 
phosphoric  acid  by  the  citrate  method  can  be  accurately 
performed. 

(c.)  The  Volume  of  Solution  before  Precipitation. — 
'1'his  consideration  is  also  very  important.  As  a  rule,  it 
max  be  laid  down  that  the  greater  the  volume  of  the  liquid 
the  less  will  the  precipitate  recovered  weigh.  After  separa- 
tion of  the  lime  the  liquid  should  hulk  200  e.c.  as  nearlv  as 
possible  in  a  250-c.e.  beaker.  This  figure  is  easily  kept 
constant  by  the  use  of  a  certain  sized  beaker,  the  capacity 
of  which  is  known  to  be  200  c.c  at  a  certain  point.  Ex- 
periments have  proved  that  the  loss  due  to  diluting  the 
solution  to  double  the  volume  recommended  amounts  to 
2  |  per  cent,  of  the  total  as  nearly  as  possible. 

(d.)  The  Influence  of  Time. — Sometimes  when  phos- 
phoric acid  determinations  are  asked  for  immediately,  the 
time  usually  allowed  for  settling  the  precipitates  obtained 
with  magnesia  mixture  is  a  severe  tax  on  the  patience  of 
the  operator.  •  >n  several  occasions  the  effect  of  rapid 
determinations  was  tried,  the  soluble  phosphoric  acid 
being  reported  in  about  1  \  hours  after  the  commence- 
ment of  the  estimation.  The  results  came  out  very 
close  to  what  was  obtained  in  a  similar  determination  con- 
ducted by  the  usual  longer  method  of  allowing  the  pre- 
cipitate about  six  hours  to  settle  out  In  the  short  method 
the  magnesia  mixture  was  slowly  run  in,  and  the  whole 
stirred  constantly  for  about  ten  minutes,  and  then  filtered. 
The  filtrate;,  on  being  allowed  to  stand,  showed  in  some 
eases  no  further  precipitate,  while  in  others  a  very  slight 
trace  came  down,  equal  to  about  1  mgrm.,  when  about 
2  grms.  of  the  sample  were  operated  upon.  Therefore,  if 
the  short  method  is  adopted,  and  1  mgrm.  is  added  to  the 
weight  of  the  precipitate  obtained,  the  result  will  be  quite 
accurate. 

Estimation  by  tin   Molybdatt  Method. 

When  the  yellow  phospho-molybdate  precipitate  was 
dissolved  in  ammonia  and  the  phosphoric  acid  reprecipi- 
tated  bv  the  addition  of  magnesia  mixture,  without  the 
addition  of  any  other  reagent,  high  results  were  obtained  in 
the  case  of  the  pun-  salt,  the  results  bring  101  ■"il  per  cent., 
and  I01'3S  per  cent,  of  I'aJ'.O,  in  two  determinations, 
or  an  average  of  101*43  per  cent.  In  these  determina- 
tions the  precipitates  were  not  blowpiped,  but  ignited  over 
a  good  Bunsen  flame  for  about  half  a  minute  after  the  glow 
had  passed  over  the  surface,  ihe  primary  part  of  the 
ignition  being  performed  over  an  Argand  burner. 

Blowpiping  the  precipitate  till  constant  in  weight  is 
commonly  adopted,  and,  if  this  is  done,  the  results  obtained 
will  be  low  My  expreiments  on  artificial  manures  confirm 
the  method  of  correction  a-  recommended  bj  Neubauer 
( this  Journal,  1894,  1092),  bul  a-  the  results  obtained  by 
lybdate -citrate  method  described  below,  without  blow- 
piping,  are  practically  tin-  same  as  those  obtained  after  blow- 
piping  and  making  the  correction,  1  can  see  no  reason  why 
the  blowpipe  should  be  applied  at  all. 

Estimation  by  the   Holybia'e-Citrate  Mtlhod. 
After  precipitating  with  moh  bdate  solution    in  the  usual 
manner,  filtering,  washing,  and  dissolving  the  precipitate  in 
ammonia,    01     grot,    of     citric    acid    is    added     to     the 


ammoniacai  solution,  and  dissolved  in  it  before  adding 
excess  of  magnesia  mixture.  This  is  wdiat  is  termed  here 
the  molybdate-citrate  method.  Duplicate  results  by  this 
method  on  the  pure  salt  yielded  99' 70  and  99*83  per  cent. 
oft  a3l\,<  )s,  or  an  average  of  9!)*  76  per  cent. 

In  these  determinations,  as  in  those  by  the  citrate  and 
molybdate  methods,  and  indeed  in  all  comparative  experi- 
ments on  any  substance,  exactly  the  same  amount  of  mag- 
nesia mixture  was  added,  and  in  the  same  manner,  so  that 
no  error  could  accrue  from  this  source. 

Excess  of  citric  acid  is  to  be  avoided,  as  tending  to  give 
low  results.  It  has  been  recommended  that  citric  acid  be 
added  till  the  cloudiness,  often  noticeable  in  the  ammoniacai 
solution  of  the  phospho-molybdate  precipitate,  disappears. 
As  a  large  quantity  is  often  required  for  this  purpose,  the 
results  so  obtained  will  certainly  be  too  low.  0*1  gtm. 
has  been  found  to  be  the  best  amount  to  add,  provided  the 
phospho-molybdate  precipitate  has  been  properly  brought 
down. 

Different  Methods  of  Extracting  Soluble  Phosphoric  Arid, 
irit/t  Vol  ions  Methods  of  Precipitation  compared. 

1st  Method. — This  method  consists  in  taking  about 
2  grms.  of  the  sample,  rubbing  it  up  thotoughly  in  a  tall 
100-c.c.  beaker  with  about  20  c.c.  to  30  c.c.  of  cold  water 
on  two  successive  occasions,  the  solid  matter  being  allowed 
to  settle  out  each  time,  after  which  the  clear  supernatant 
liquid  is  filtered  off.  The  third  and  final  extraction  is  per- 
formed by  adding  a  similar  amount  of  hot  water,  heating 
to  boiling,  allowing  the  insoluble  matter  to  settle  for  a 
moment,  and  then  filtering,  the  residue  being  washed  on 
the  filter  with  hot  water. 

'2nd  Method — To  determine  the  effect  of  the  washing 
with  hot  water  in  the  first  method,  experiments  were  nowt 
conducted  exactly  as  before  and  in  exactly  the  same  time, 
the  tests  being  dene  side  by  side,  cold  water,  however,  in 
this  ease  being  used  throughout. 

Ard  Melhod. — 'Ibis  consists  in  taking  about  7  grms.  of 
the  sample,  rubbing  up  thoroughly  with  about  100  c.c  to 
150  c.c.  of  cold  water  in  a  beaker  or  test  glass,  allowing  to 
settle  over  night,  filtering,  washing  with  cold  water,  and 
making  up  the  filtrate  to  500  c.c,  50  c.c.  of  the  resulting 
solution  being  taken  for  the  determination.  In  this  case  the 
estimation  was  done  by  the  citrate  method,  as  in  the  first 
two  cases. 

4th  Method. — The  ordinary  molybdate  method  was  used 
in  this  ease,  taking  50  c.c.  of  the  solution  prepared  for  the 
third  method. 

bt/i  Method. — The  molybdate-citrate  method.  This  was 
conducted  exactly  in  the  same  manner  as  the  fourth  method, 
adding, however,  0' 1  grm.  of  citric  acid  to  the  ammoniacai 
solution  of  the  phospho-molybdate  precipitate  before 
precipitating  with  magnesia  mixture. 

Oth  Method. —  Keprecipitation.  This  method  was  con- 
ducted in  the  same  manner  as  the  fourth  ;  the  magnesium 
ammonium  phosphate  precipitate,  however,  was  dissolved 
in  dilute  nitric  acid  and  reprecipitated  with  excess  of 
ammonia. 

'flic  results  obtained  on  different  samples  of  super- 
phosphate may  be  seen  on  reference  to  the  accompanying 
table. 

The  difference  between  the  results  of  the  first  and  second 
methods  in  Table  A.  is  not  great,  but  when  we  compare 
the  third  with  the  first  method  the  difference  is  apparent, 
both  cold  methods  failing  to  give  so  thorough  an  extraction 
of  the  phosphoric  acid  as  the  hot  method. 

When  the  molybdate  method,  No.  4,  is  compared  with 
the  first  t  the  hot  extraction)  method  a  considerable  diffen  nee 
is  found,  the  molybdate  method  being  the  higher  of  the 
two.  By  adding  a  little  citric  acid  to  the  ammoniacai 
solution  of  the  phospho-molybdate  precipitate — the  fifth 
method — a  slightly  lower  result  is  obtained  than  if  no  citric 
acid  had  been  added,  while  the  sixth  method  (re-precipi- 
tating the  magnesium  ammonium  phosphate  precipitate) 
seems  to  give  irregular  and  undoubtedly  low  results. 

These  remarks  apply  to  Table  A.  Table  B.  shows  the 
comparative  values  of  the  citrate  and  molybdate-citrate 
methods  applied  to  the  estimation  of  the  total  phosphoric 
acid  in  rock  phosphates. 
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i    i  1 1     \      CoMrxiiisoH  01    Ri  -i  i  re. 
i  '   calculated  from  the  Soluble  Phosphates  in  Superphosphates. 


IV..    ; 

Method      Sample 

S 

Sample 

S    ■  | 
\     6.         K<  .  7. 

Sample 

Citrate  method, hoi  extraction  ... 

1 

i 
6 

28-44 

•• 

26-13 
25-04 
25*54 

24-97 
2S'96 

24-76 
24-45 

34-12 

- 

27-18 

26*87 
27-04 

cola  extraction. . . 

of  7  k'i'ins.  . . 

Ordinary   molybdate  metl 

Mob  b  i 

Molybdate  reprecipitation  I 
in  solution  of "  3." 

26-88 
27-72 

27*33 

26-62 

*  This  addition  isi  to  1  iter  on. 


Tiiiir   B. 


Percentage  of  Total  ( '.;  ,1'fK  in  Rock  Phosphates, 
calculated  from  th(   M     /'"    Precipitates. 


Citrate n 

(41-63) 

Molybdate  citrate H-6S 


elude  the  phosphoric  acid  obtained  from  the 
lime  precipitates. 

The  Comparative  Values. — So  niauy  different  results 
being  obtained  hy  50  many  different  processes,  one  is 
naturally  led  to  inquire  which  of  these  methods  of  extrac- 
tion and  determination  approaches  most  nearly  the  truth  . 
[a  order  to  discuss  this  question,  reference  runs 
to  the  results  already  described,  obtained  on  the  pure 
urn  phosphate.  In  this  salt  the  Ca3Pj08  found  by  the 
ordinary  molybdate  method  averaged  101-45  per  cent., 
while,  by  using  the  citrate  modification  of  this  molybdate 
process,  at  average  of  99-76  per  cent,  was  obtained,  while 
again  in  the  citrate  method  97-82  per  cent,  was  more  than 
once  obtained  when  only  a  small  excess  of  citric  acid  was 
added.     Thus:  — 

Tabi  e  0. 

CbjPiO,)  nerCent 

obtained  in 

Pure  Salt. 

Citrate  method  (same  us  method  No.  1* 97*8 

Ordinary  molybdate  method  (same  as  method  No.  t)    101'45 
Mo*-  ai  as  meth  id  V  -  9  >•  76 

Now,  if  the  results  obtained   by  the   molybdate-citrate 

method  lie  taken  as  the  standard  of  accuracy,  seeing  that 
the  results  obtained  are  nearest  100*00  per  cent.,  and  if  the 
results  obtained  by  the  same  method  in  the  sample 
superphosphate  be  also  taken  as  cornet,  and  as  equal  to 
99*76  per  cent,  of  the  total  C.iR.»>.,  let  the  other  results 
obtained  on  the  superphosphates  be  calculated,  for  the  sake 
of  comparison,   in    proportion,  and   they    will    appear    as 

follows  :  — 

Taule   I). 

Ca^Pj)^  in  Samples  of  Superphosphate,  calculated  on 
the  Basis  if  the  Afolubdate-Citrate  Jit. suits. 


Method. 


Sample 


Sample 
No.  5. 


Sample 

N     6.         No.  7. 


Citrate  (No.  3) 96*63  97*87  96-91  96-94 

Molybdate 101*28         108*16        I0T01         100*34 

Molybdate-citrate 99*76  99-76  99 


The  citrate  method  (Xo.  3)  already  referred  to  is  selected 
here,  seeing  that  the    solution  employed  in  this  is  the  same 


as    thai    used    for   the  two    following   cases,  and    therefore 
strictlv  comparable. 

Tabli    E. 

Perceutagi    of    I  n    Samples  of  Rock  Phosphates 

calculated  on  the  Basis  of  the  Molybdate-Citrate  Results. 


Method. 

Sample 
No.  10. 

Sample 
I.       No.  12. 

- 

Citrate 97*82         '.'7-H7         97-78 

Molybdate-citrate 99*76         99  76 

Taking  the  average,  the  results  are,  including  those  on 
the  pure  salt  : — 

Avt  r  <       l''K  per  Cent. 


Method. 

r-urcCn.lVO.     Sujerphos- 

Rock 
Phosphates 

Citrate  (No.  3) 97*09 

Molybdate 101*45               lul*20 

Holybdate-citrato.....           99*76                99*76 

97-79 

It  will  he  seen  that  the-,  average  results  on  the  super 
phosphates  and  rock  phosphates  vary  in  proportion,  and 
aie  very  similar  to  the  results  found  iu  the  pure  salt  ;  ami 
the  same  conclusion  may  he  arrived  at  here  as  in  the  case 
of  the  results  there  obtained,  viz.,  that  the  citrate  modifica- 
tion of  the  molybdate  process  appears  to  give  the  truest 
results,  and  should  be  applied  to  all  determinations  of 
phosphoric  acid  where  the  greatest  accuracy  is  required. 

However,  as  the  citrate  method  is  much  quicker  and  more 
economical  than  the  molybdate  modification,  it  commends 
itself  in  many  cases.  Nor  need  the  difference  pointed  out 
in  the  average  results  above  be  so  great  if  the  hot  method 
of  extraction  be  adopted,  the  average  result  in  samples 
Xo.  4  to  Xo.  7  in  the  table  being  :  — 

i  ■  V .i '.  average 
•ier  Cent,  from 
Table  A. 
Citrate  method,  hoi  extraction 2<;-si 

+     !   (25 

Molybdate-citrate  method 27*39 

i  >r,  calculating  the  results  by  the  molybdate-citrate 
method  as  equal  to  '.".•■  70  per  cent.,  as  found  in  the  pure 
salt  :  — 

P   H. 

per  Cent. 
Citrate  method,  hot  extraction 97  " 

..      +  -    

Molybdate-citrate  method 91 

Thus  it  wili  be  seen  that  the  results  on  the  superphosphate 
of  lime  are  in  exactly  the  same  ratio  to  one  another  as  those 
iu  the  pure  salt  (Table  (_'.).  and  therefore  the  inference 
based  on  one  may  be  equally  applied  to  the  other. 

Frequently  a  correction  is  made  for  the  deficiency- 
resulting  from  the  use  of  the  citrate  method.  While  some 
mmend  an  addition  of  as  much  as  0-3  per  cent,  to  the 
amount  found,  others  state  that  nc   correction  is  required. 


- 
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Now  it  will  be  seen,  on  reference  to  the  above  results,  that 
fiftieth  of  the  phosphoric  acid,  or  its  equivalent  of 
phosphate  of  lour  (( 'a,r..<  >„),  be  added  to  the  results  found, 
the  same  result  will  be  obtained,  on  an  average,  as  found 
1>\  the  molybdate-citrate  method.  The  author  therefore 
recommends  that  if  the  citrate  method  be  adopted,  the 
addition  of  one-fiftieth  of  the  percentage  of  phosphoric  acid 
or  phosphate  of  lime  should  be  made  to  the  result  actually 
obtained  by  calculation  from  the  weight  of  the  precipitate, 
and  the  result-  taken  a^  accurate.  This  method  of  cor- 
rection, provided  the  conditions  arc  adhered  to,  will  be 
found  much  more  convenient  than  taking  into  account 
considerations  recommended  by  other  writers.  Thus,  for 
example,  if  85  per  cent,  of  phosphate  of  lime  be  found 
bj  actual  determination  by  the  citrate  method,  25'5  per 
.em.  would  be  reported  as  present :  ami,  if  JO  per  cent,  be 
found,  51-0  per  cent,  of  phosphate  of  lime  would  be 
reported. 

This  correction  does  not  of  course  hold  good  if  an 
excessive  amount  of  citric  acid  be  used  in  the  citrate  method, 
as  this,  in  itself,  vitiates  the  result.  This  may  Tie  seen  by 
referring  to  sample  A.  already  noted  in  the  beginning  of 
per.  In  this  sample  25-60  per  cent,  of  phosphate  of 
lime  was  obtained  by  the  molybdate-citrate  method,  and,  as 
stated,  25-06  per  cent,  by  the  citrate  method,  when  0-5 
gnu.  of  citric  acid  (which  was  sufficient )  was  added. 
Now  25-06  +  0-50  (=  3^)  =  25-56  per  cent.,  which  is 
vt-rv  close  to  the  standard  molybdate-citrate  result.  If  an 
addition  of  Jj  be  made  to  the  results  obtaiued  after  the 
addition  of  1  and  2  gTms.  of  citric  acid,  it  is  seen  that  the 
correction  does  not  hold  good. 

The  presence  of  a  moderate  amount  of  iron  docs  not,  in 
itjelf.  in  any  way  influence  the  value  of  the  correction. 

Reagents  used  in  th  abtnti   Experiments. 

Molybdenum  Solution. — 80  grms.  of  molybdic  acid  are 
dissolved  in  80  c.c.  of  ammonium  hydrate  (0-880)  plus 
120  c.c.  of  water,  then  slowly  poured  into  300  c.c.  of  nitric 
acid  ( 1-42 )  /'his  300  c.c.  of  water,  and  the  whole  diluted  to 
one  litre  with  distilled  water. 

Ion  c.c.  of  this  solution  will  precipitate  0-27  grin.  P205. 

Magnesia  Mixture. — 73  grins,  ammonium  chloride,  with 
62  grms.  magnesium  chloride  (cryst.),  and  200  c.c. 
of  ammonium  hydrate  (0-680),  to  1  litre  with  distilled 
water.  10  c.c.  of  this  solution  will  precipitate  0-18  grm. 
I'o, 

\  i,  Acid  (dilute).— 5  c.c.  (sp.  gr.  1-42)  to  100  c.c. 
with  distilled  water. 

Immonium  Uydrali  (diluti  ).— 25  c.c.  (sp.  gr.  0-880)  to 
loo  c.c.  with  distilled  water. 

Ammonium  Hydrate  (sp.  gr.  0-880).— 20  c.c.  added  to 
each  experiment  before  running  in  magnesia  mixture. 

Citric  Acid  and  Ammonium  Oxalate  in  fine  powder. 

The  Processes  used. 

'Hi,  Molybdate  Method. — To  the  solution  of  the  sample 
is  added  20  c.c.  ofNH4HO  (0-880),  then  II No  ,  i-42)  till 
in  c\ce-s  by  five  drops,  and  then  excess  of  molybdenum 
solution,  slowl}  and  with  stirring,  the  solution  of  the  sample 
being  al  SS  to  60  •  .  After  settling  clear  in  a  warm  place, 
filter,  wash  thoroughly  with  .">  per  cent.  II  No ,,  dissolve  in 
in  ot  25  percent.  N  U,llo  through  filter  till  200  c.c. 
bavi  passed  through,  and  add  a  fair  excess  of  magnesia 
mixture.  Filter  next  morning,  wash,  dry,  ignite  (not  blow- 
pipe),  and  weigh, 

/  Molybdate-Cilrate  Method.  —  As  above,  but  in 
addition  add  0-1  grin,  of  citric  acid  to  the  aminoniacal 
solution  of  the  yellow  precipitate  before  adding  magnesia 
mixture. 

77,.  Cilrati  Method. — To  the  solution  add  the  given 
amount  of  citric  acid;  boil,  add  excess  of  ammonia,  then 
excess  of  acetic  acid,  then  ammonium  oxalate;  boil,   filter, 

i  wash  (volume  now  200  c.c).  Add  20  c.c.  Nil, Ho 
and  fail  excess  of  magnesia  mixture.  Kilter  next  morning, 
dissolve  precipitate  in  dilute  HO,  add  0-1  gnu.  of  citric 
acid,   dilute  to    100   c.c,  add  2U  c.c.    NH.IIO  (u -880),  stir, 


settle  one  hour,  filter,  wash  twice  with  dilute  NH,lIO,  dry, 
ignite  (not  blowpipe),  and  weigh. 

Discussion. 

Mr.  Otto  Hkiinkk  said  that  the  subject-matter  of  the 
paper  seemed  familiar.  Xo  doubt  the  correct  estimation 
of  phosphoric  acid  was  important ;  but  the  amount  of 
literature  already  devoted  to  it  was  so  considerable  as  to 
constitute  a  scientific  library  in  itself.  Certainly  much  of 
Mr.  Cameron's  paper  would  be  found  in  published  works. 

Mr.  Cameron,  in  reply,  said  it  was  generally  admitted 
that  if  no  correction  were  made  there  was  a  great  liability  to 
error.  In  analytical  work  he  had  made  that  principle  the 
basis  of  his  work  and  experiments. 


THE  STRENGTH  OF  COMMERCIAL 
FORMALDEHYDE  .SOLUTIONS. 

BY    WILLIAM    A.    DAVIS. 

Owixi.  to  improvements  that  have  been  made  in  the  past 
three  or  four  vears  in  the  methods  of  removing  methyl 
alcohol  from  commercial  forinuldelyde  solution,  the  tabic 
given  by  H.  Liittke,  in  1'ischer's  Jahresbericht  (1893, 
512),  for  the  specific  gravities  of  solutions  of  formalde- 
hyde  of   various   strengths,   is    no   longer   correct.      This 


Specific  Gravity 

ai  I'.tr  F. 

'ercentage 

Form- 
aldehyde 
by  Weight. 

Formerly 
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Difference 
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become-  ol  importance,  owing  to  the  fin  t  thai  mauu- 
t .1. 1 1 1 1  »■  i  -  often  test  the  strength  of  their  product  onlj  bj 
taking  it-  specific  gravity,  before  its  consignment  to  the 
public. 

I'hc  i,  giving  h  comparison  <>i   the   eoi 

value-  with  those  formerly  given,  shows  that  in  the  case 
.•i  the  stronger  solutions,  an  error  as  great  as  25  percent, 
of  the  correct  strength  can  arise  in  this  way;  indeed,  it 
was  through  such  errors  arising  that  1  was  induced  t" 
draw  up  a  corrected  table  oi  specific  gravities  for  solutions 
of  formaldehyde  up  to  10  pel  i  strength. 

rhe  results  were  obtained  with  solutions  of  i a 

formaldehyde,  supplied  by  c.  A.  1".  Kahibuum,  freed  us  fur 
.i-  possible  from  methyl  alcohol.  The  analyses  of  the 
solutions    were     carried    out    mostl]     by    menus    of    the 

iod etric   method  recently  given   h\    Itomijn  (Zcits.  ang. 

Cbem.  36,  18—24),  which  is  at  once  rapid  and  exact. 
Many  of  the  analyses  were,  however,  repeated,  and 
confirmed  by  the  method  originally  given  by  Legler 
I  Bcr.  XVI.  1338). 

The  result-  marked  with  an  asterisk  were  the   results 

obtained  a-  the  mean  of  several  experiments  ;  the  rest  were 

obtained  by  interpolation.     The  specific  gravities  wi  re  taken 

1    I'".     The  percentages  by  volume  give   the  number  of 

of  formaldehyde  in  100  c.c.  "(the  solution. 

Disci  ssion. 

The  Chairman  said  that  it  was  evident  that  formaldehyde 
solutions  should  be  valued  bj  analysis  aud  not  by  specific 
vity,  which,  on  account  of  the  ever  varying  impurities, 
both  as  to  quality  and  quantity,  could  not  be  reliable.  \ 
specific  gravity  table  referring  to  poor  solutions,  if  the 
author  would  draw  it  up,  would  possess  a  permanent  value. 


Mutiny  held  on  Monday,  January  4th,  1897. 


ittanrDrstrr  ^rrtton. 


nil.  SMELTING  AND  REFINING  OF  CYANIDE 
BULLION. 

by   ARTHI  i:  C  U  DEI    hi.   U.A. 

{This  Journal,  L897, 

Disci  ssion, 

Mr.  A.  I'n  nil  mi  sends  the  following  reply  to  the  points 
ranted  In  discussion  : — 

Mr.  \.i  .  Claudet's  suggestion  to  use  pure  zinc  in  the 
extractor  boxes  is  impracticable,  since  pn  cipitation  in  sneh 
■  case  is  very  imperfect.  This  is  a  fact  well  known  to 
practical  cyanide  men.  and  also  that  the  presence  of  a  small 
percentage  of  lead  or  other  metallic  impurity  in  the  zinc, 
whereby  a  couple  is  formed,  is  a  positive  advant 

Bullion  obtained  by  smelting  slimes  which  have  simply 

been  ma-ted  is.  in  actual  practice,  lower  than  soil  line — anil 
not  '.'on  fine,  as  stated  by  Dr.  A.  F.  Fuerst.  The  bullion 
obtained  by  the  method  mentioned  in  the  paper  was  614  tine. 
The  matter  of  sampling  and  assaying  cyanide  bullion  has 
recently  been  fully  discussed  at  meetings  of  the  Chemical 
and  Metallurgical  Society  of  South  Africa. 

Bisolphate  of  potash  may  be  used  with  advantage  instead 
of  sulphuric  acid  when  the  acid  treatment  is  practised. 
It  is  a  cheap  by-product  in  the  manufacture  of  dynamite, 
and,  whilst  containing  36  per  cent,  available  sulphuric  acid. 
presents  considerable  advantages  in  transport  and  handling. 

To  les-cii  the  gold  contents  of  the  -lag,  a  mould  to  receive 
the  contents  of  the  crucible  may  be  used  which  ha-  a  small 
hole  bored  in  the  side  a  couple  of  inches  from  the  botti 
Whilst  pouring,  this  hole  is  plugged  up  with  clay,  and  a  few 
minutes  afterwords,  when  the  surface  of  tlie  slag  has 
solidified,  an  iron  rod  is  thrust  through,  whereupon  the  - 
molten  slag  inside  runs  out.  During  the  interval  after 
pouring,  any  -h..ts  of  metal  contained  in  the  slag  settle  to 
the  bottom,  or  are  cai  ght  on  the  partially  chilled  layer  next 
the  sides  of  the  mould.  Hence  the  outflowing  slag  is,  as 
experiment  shows,  nearly  gold-free.  That  portion  of  the 
slag  which  remains  as  a  -hell  in  the  mould  can  be  returned 
to  the  crucible  when  the  next  charge  is  melted. 


Booms  ov  nil.  (in  mii  w.  Cm  b,  Victoria  Botil. 


•  Georgi   B,  Davis. 
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Tin-  name-  in  italics  are  those  of  Sfeuibi  imittee  who 

retire  ai  the  end  of  the  current  Bess 

The  following  have  beoii  elected   to  fill  es, and  will 

like  office  m  -Inly  next;  -Committee:  E.  Kneclit,  I.  Levinstein, 
\.  Liebmann,  i.  Etei   and  '  .  Iruby. 


SESSION   1890  :'7. 


Ueeting  held  on  Friday,  Mai/  7th,  1897. 


llll.    PKKSIDBN  r    IN    nil.    ill  vilt. 


CONTEIBUTIONS  TO  THE  ANALYSIS  OF    I  VIS. 
VIII.— Till.  ACETYL  VAI.I  1.. 

BY    in:.   .1.    I.mivim  i  i  -,  ,i 

Tiik  acetyl  value,  introduced  by  Benedikl  into  the  analysis 
of  fats  a-  a  chemical  constant,  furnishes  a  measure  of  the 
proportion  of  bydroxylated  tatty  acids  in  fatty  nil-  or  fat-. 

The  method  of  determining  the  acetyl  value  as  proposed 
by  Benedikl  is  based  on  the  principle  that  hydroxy  acids, 
on  beiug  heated  with  acetic  anhydride,  exchange  the 
hydrogen  atom  of  their  alcoholic  hydroxy]  group  or  groups 
for  the  radicle  of  acetic  acid  according  to  the  following 
equation,  taking  ricinoleic  acid  as  an  example  : — 

C,7I1,  1 1  ill  ii  mill    -  (C,H,0)20  = 
Ricinoleic  acid.  Aci  Iride. 

C17I1.,.((M  .11  i  mi  ii  ill     •    C.11,1)., 
Acetylnc:'  Acetic  acid. 

The  acetylation  process  ami  the  determination  of  the 
acetyl  value  was  carried  out,  according  to  Benedikt  and 
Uzer.  in  the  following  manner  :— The  free  fatty  acids  were 
prepared  in  the  usual  manner  and  heated  together  with 
acetic  anhydride.  The  mas-  was  next  boiled  with  water 
aud  washed  until  the  acetic  acid  was  entirely  removed. 
The  acetylated  fatty  acids  were  then  filtered  off,  and  both 
their  acid  and  saponification  values  determined  in  the  well- 
known  manner.  The  difference  between  the  two  values 
thus  found  was  termed  "  acetyl  value." 

The  neutralisation  and  saponification  of  the  acetylated 
fatty  acid-  wa-  supposed  to  take  place  in  two  stages, 
according  to  the  following  equations  : — 

I. 
C1?H32(OCsH30).COOH  +  BOH  = 

Acetylricinoleic  acid. 

Clrir,,.(iiC,ll ,<>:(  i  ii  IK     I    llii 
Potassium  acetj  Iricinoli  ■ 

II. 

C,,-H,j(ii    11  in. (     ink'   +    Kull  = 

Potassium  acetylricinolente. 

C,7H3a(OH)C00K  +  C_ll.,i  i  K 

s&ium  Potassium 

ricinoleate.  acetate. 
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Accordingly,  the  acetyl  value  would  indicate  the  number 
of  milligrammes  of  KOH  required  for  the  neutralisation  of 
the  acetic  acid  obtained  on  saponifying  1  grm.  of  the 
acetylated  insoluble  fatty  acids. 

The  bydroxyl  in  tlie  carboxyl  proup  of  the  fatty  acids 
was  therefore,  in  the  light  of  the  explanation-  given,  not 
affected  during  the  acetylating  process.  Hence  fatty  acids 
containing  no  alcoholic  hydroxy]  group,  such  as  stearic, 
oleic,  &C.,  should  not  yield  an  acetyl  value,  and  the  acid 
and  saponification  values  should  be  identical  in  these  cases. 

I  have,  however,  shown  (this  Journal,  1890,  660)  that 
pure  capric,  lauric,  palmitic,  stearic,  cerotic,  and  oleic  acids 
gave  very  considerable  acetyl  values  when  treated  by  j 
Benedikt  and  Ulster's  process.  This  result  could  only  be  , 
explained  by  the  fact  that  the  fatty  acids  named  had  been  . 
converted  into  their  anhydrides,  the  acetic  anhydride  acting  j 
in  the  manner  explained  by  the  following  equation  : — 

+  CI5H3,COOH  +  J:":,!|>"  = 

Palmitic  acid.  Icetic 

anhydride. 

W'g>0  +  2C2H3O.OH 

Pain,  Icetic  acid. 

dride. 

When  the  anhydrides  were  dissolved  in  cold  alcohol  for 
the  purpose  of  titrating,  on  adding  the  potash  hydrolysis 
(saponification)  of  the  anhydrides  took  place  at  once  to  a 
certain  extent,  and  as  the  acid  combined  with  a  certain 
quantity  of  potash  an  (apparent)  acid  value  of  the  sub- 
stance was  obtained.  When,  however,  the  anhydrides  were 
shaken  up  with  water,  the  first  drop  of  potash  pave  a  pink 
coloration  (in  the  presence  of  phenolphthalein),  which 
disappeared  but  slowly.  Thus  in  the  alcoholic  solution 
partial  hydrolysis  of  the  anhydrides  took  place,  hydrolysis 
ceasing  when  an  equilibrium  was  established  in  the  solution. 
Under  these  conditions  apparent  acetyl  values  were  obtained, 
being,  in  truth,  nothing  hut  fictitious  values. 

Hydroxvlated  fatty  acids  are  Certainly  acetylated  when 
boiled  with  acetic  anhydride,  but  simultaneously  the  acety 
lated  acids  are  converted  into  their  anhydrides  in  con- 
sequence of  the  dehydrating  action  of  the  acetic  anhydride 
used  in  excess.  On  being  boiled  subsequently  with  water 
to  remove  acetic  acid,  a  portion  of  the  anhydrides  may  or 
may  not  become  hydrolised,  yielding  possibly  a  mixture  of 
free  acetylated  acids  and  acetylated  anhydrides.  When 
this  is  dissolved  in  alcohol  and  titrated  with  caustic  potash, 
after  neutralisation  of  the  free  acids,  if  any,  partial  hydro- 
lysis  will  set  in.  as  explained  above,  and  thus  an  acid  value 
will  be  obtained  (lienedikt's  "acetyl  acid  value").  But 
such  acid  value  will  be  lower  than  the  true  acid  value  of 
the  acetylated  fatty  acids,  the  anhydrides  remaining  unacted 
on  to  a  certain  extent. 

Consequently  the  saponification  value  of  the  acetylated 
product  (Benedikfs  "  acetyl  saponification  value")  will  be 
found  too  high,  the  not-hydrolised  anhydrides  being  then 
saponified  by  the  boiling  alcoholic  potash.  The  difference 
between  the  saponification  and  acid  values,  supposed  to  be 
the  acetyl  value  of  the  acids,  will  therefore,  be  devoid  of 
any  quantitative  meaning. 

The  same  argument  holds,  of  course,  of  mixtures  of 
ordinarv  fatty  acids  of  the  acetic  and  oleic  series  and 
hydroxylated  acids. 

*  No  ready  method  being  available  to  ascertain  whether 
complete  hydrolysis  of  the  anhydrides  has  taken  place  after 
boiling  out  with  water  (the  anhydrides  of  the  higher  fatty 
acids  proving  themselves  very  stable  indeed,  even  on 
boiling  with  water),]  rejected  lienedikt's  method  altogether 
and  proposed  to  determine  the  true  acetyl  value  by 
actually  titrating  the  amount  of  acetic  acid  assimilated  by 
the  hydroxylated  acid  in  the  form  of  acetyl,  C  III.*,  and 
d  i.]..  on  saponification,  as  acetic  acid  to  the  alkali 
(this  Jour  J4G). 

This  is  done  by  boiling  the  acetylated  product  with 
alcoholic  potash  and  estimating  the  acetic  acid  formed  in  a 
lar  fashion,  to  that  adopted  in  the  determination  of 
volatile  acid-  by  Itcichert's  distillation  process.  There  i-, 
however,  this  important  difference  that  the  total  am. .nut  of 
volatile  acids,  in  the  present  case,  acetic  acid,  is  driven  off, 


-o  that  the  distillation  is  carried  on  until  practically  no 
acidity  is  shown  by  the  distillates.  This  occurs,  as  a  rule, 
when  about  500  or  700  c.c.  have  been  distilled  over.  The 
distilled  liquors  are  then  titrated  with  standardised  potash, 
phenolphthalein  being  the  indicator;  the  number  of  c.c. 
of  normal  potash  used  per  gramme  of  the  acetylated 
product  multiplied  bj  56*1  represents  the  acetyl  value  of 
the  insoluble  fatty  acid-. 

On  repeating  my  experiments  1  proved  that  my  method 
yielded  correct  results.  But  at  best  the  process  is  a  some- 
what tedious  one.  Furthermore,  it  has  that  important 
drawback,  that  the  acetyl  value  refers  to  the  insoluble 
tatty  acids  rather  than  to  the  oils  and  fats  themselves. 
This  naturally  tends  to  obliterate  at  the  outset  important 
differences  existing  between  the  various  glycerides,  for  in 
the  process  of  preparing  the  fatty  acids  volatile  fatty  acids 
are  washed  away  and  the  characteristic  differences  of  such 
fats  as,  e.g.j  butter  and  tallow,  may  entirely  disappear. 
There  is  the  further  drawback  that  during  the  operations 
entailed  in  liberating  and  drying  the  free  fatty  acids, 
oxidation  may  set  in  with  possible  formation  of  hydroxy 
acids,  resulting  in  an  increased  acetyl  value. 

It  appears,  therefore,  preferable  to  work  with  the  original 
fats  and  thus  to  bring  this  important  constant  into  line 
with  the  other  constants,  such  as  saponification  value, 
iodine  value,  &c.  Since  the  basic  radical,  glyceryl,  is  in 
common  to  all  the  glycerides  it  is  evident  that  any  difference 
between  the  mixed  fatty  acids  of  the  various  oils  and  fats 
must  find  its  corresponding  expression  in  the  different 
behaviour  of  the  oils  and  fats  themselves.  This  is,  indeed, 
borne  out  by  various  reactions,  such  as  the  action  of 
sulphuric  acid  on  the  fatty  acids  on  the  one  hand  and 
the  oils  and  fats  on  the  other,  due  allowance  being  made 
for  the  constitutional  difference  between  acids  and  their 
glyceryl  ethers  (esters). 

It  was  then  found  that  the  oils  and  fats  containing 
hydroxy  acids  assimilate  acetyl  radicles.  In  their  case, 
however,  no  complication  can  arise  through  formation  of 
anhydrides,  so  that  from  neutral  oils  and  fats  neutral — 
though  acetylated  —  esters  were  obtained.  The  small 
quantity  of  free  fatty  acids  naturally  occurring  in  oils  and 
fats  may  be  left  out  of  consideration  here,  as  not  appreciably 
affecting  the  result. 

It  would  thus  appear  that  by  taking  the  difference  of 
the  saponification  values  of  the  acetylated  esters  and  the 
original  esters,  or,  to  use  less  scientific  parlance,  of  the 
acetylated  oils  and  fats  aud  the  original  oils  and  fats  the 
acetyl  values  would  be  obtained.  If  it  could  be  agreed 
amongst  chemists  that  this  difference  should  be  looked 
upon  as  the  true  acetyl  value  the  matter  might  end  there, 
liut,  obviously,  it  would  uot  be  a  very  rational  proceeding, 
for  the  acetylated  products  naturally  have  a  higher 
molecular  weight  than  the  original  oils  and  fats.  Thus 
the  two  substances  are  not  strictly  comparable,  unless, 
indeed,  we  reduce  the  weight  of  the  acetylated  substance 
by  calculation  to  the  corresponding  amount  of  original 
substance. 

I  therefore  prefer  to  ascertain  the  acetyl  value  by  de- 
termining direct  the  amount  of  acetic  acid  formed  on 
saponification.     I  proceed  as  follows  :-•- 

10  grms.  of  an  oil  or  fat  (or  any  other  convenient  number 
of  grms.)  are  boiled  with  an  equal  volume  of  acetic  anhy- 
dride for  two  hours  in  a  round-bottomed  flask  attached  to  an 
inverted  condenser.  The  mixture  is  then  transferred  to  a 
large  beaker,  mixed  with  several  hundred  c.c.  of  water  and 
boiled  for  half  an  hour.  A  slow  current  of  carbonic  dioxide 
is  conveniently  passed  into  the  liquor  through  a  finely 
drawn  out  tube  reaching  nearly  to  the  bottom  of  the 
beaker ;  this  is  done  to  prevent  bumping.  The  mixture 
is  then  allowed  to  separate  into  two  layers,  the  water  is 
siphoned  off  aud  the  oily  layer  again  boiled  out  in  the  same 
manner  until  the  last  trace  of  acetic  acid  is  removed.  This 
i-  ascertained  by  testing  with  litmus  paper.  The  acetylated 
product  is  then  freed  from  water  and  finally  filtered  through 
filter  paper  in  a  drying  oven. 

This  operation  may  be  carried  out  quantitatively,  and  in 
that  case  the  washing  is  best  done  on  a  weighed  filter. 
On  weighing  the  acetylated  oil  or  fat,  an  increase  of 
weight  would    prove    that    assimilation    of    acetyl   groups 
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lms  taken  place.  I'l i is  method  may  be  Found  useful 
to  ascertain  preliminarily  whether  a  notable  ami  unl 
of  hydroxy  luted  ai  ids  is  present  in  the  sample  under 
examination. 

i  I"  I  gnus,  of  the  ucet\  luted  substance  are  then  saponi 

tied  by  means  of  alcoholic  potash  solution  as  in  the  well- 
known  determination  ol  the  saponi6cation  value.  If  the 
" diitillation  process"  be  adopted   il   is   not  necessary  to 

work  with  an  accurately  measured  quantity  of  standardise  1 
aleoholic  potash.  In  case  the  "filtration  process  "  be  used, 
the  aleoholic  potash  must  he  measured  exactly.  (It  i-. 
however,  advisable  to  employ  in  either  case  s  knowu 
volume  of  standard  akali  as  one  is  then  enabled  to  determine 
the  saponification  value  of  the  acotylated  oil  or  fat.)  Next 
the  alcohol  is  evaporated  and  the  sjap  dissolved  in  water. 
Prom  this  stage  the  determination  is  carried  out  eiiher  l.\ 
lu. i  the  "  distillation  process"  or (6.)  "filtration  process." 
(d.1  Distillation  Process. — Add  dilute  sulphuric  acid 
(1:10)  more  than  to  saturate  the  potash  used,  and  distil 
the  liquid  as  is  usual  in  Reichert*s  distillation  process. 
Since  several  100  c.c  of  water  must  be  distilled  off,  cither  a 
current  of  steam  is  blown  through  the  suspended  Tatty  acids 
or  water  is  run  into  the  distilling  flask,  from  time  to  time, 
through  a  stoppered  funnel  lixed  in  the  cork,  or  any  other 
convenient  device  is  adopted.  It  will  he  found  quite  sufficient 
to  distil  over  500  to  Ton  c.c,  as  the  last  100  c.c.  practically 
contain    no   acid.     Then  filter  the  distillates  to  remove  any 


insoluble    acids  carried  over   In     the   Bteam,    and    titrate 

the    filtrate  with    decinornial    potash,  phennlphtlialein  being 

the  indicator.  Multiply  the  number  of  c.c  by  5-61,  and 
divide  the  product  bj  the  weight  of  substance  taken.  This 
gives  the  act  t>d  t  a 

(ft.)  filtration  Process. — Add  to  the  Boap  solution  a 
quantity  of  standardised  -ulphuric  acid  exactly  correspond. 
ing  to  the  amount  of  alcoholic  potash  employed,  and  warm 
gently,  when  the  fatty  acids  "ill  readily  collect  cm  the  to] 
;!■•  an  oily  layer.  (If  the  saponification  vain.-  has  been 
determined,  it  is,  of  course,  necessary  to  take-  into 
the  volume  of  acid  used  for  titrating  hack  the  excess  of 
potash.)  kilter  off  the  liberated  fatty  acids,  wash  with 
boiling  water  until  the;  washings  are  no  longer  acid,  and 
titrate  the  filtrate  with  decinormal  potash,  using  phenol- 
phtbalcin  os  indicator.  The  acetyl  value  is  calculated  in 
the  manner  .shown  above. 


It 


goes  without  saying  that  both  methods  must  give 
identical  results.  A  glance  at  the  table  will  show  that  this 
is   the  case.      The   method    (ft.)   will    be   found  shorter  and 

r.  convenient  than  («.). 

We  now  arrive  at  the  definition  :  — 

/'//.  aci  tul  value  indicates  tl«  number  »f  milligrammes  of 
KOII    required  for  the   neutralisation  of  the  acetic  acid 
obtained  ««    saponifying    1    grm.  of  the  acetulated  oil  or 
fat. 


1.  Eindol  Oil  or  Pat. 

2.  Acetylated  Oil  or  Fat. 

:..   Neutralised 

Filtrate  to. in  III. 

acidified  and 

distilled. 

Ar.-tyl  Value 

calculated. 

i.  Insoluble  Fattj 

No. 

Saponification 
\  alue. 

U  tyl  Value  by 

Acids  from  3 
distilled. 
[Tsed  for 

Distillation          Filtration 
Process.              Process. 

neutralising 
Distillate 

Decinormal  Knll. 

1 

.    ii 

I. 
sirs 

SIO'3 

31-Jl 
213-3 
216-5 

■Jll'7 

192-9 

■.•nil 
204-7 
208-5 

L'lU 

mi 

202*4 
203-6 
236 

237-1 
240-4 

II. 
160-6 
149  9 

24*76 

s'7.-. 

7*81 

17-2 
12-78 

J-8S 

7c.3 

28-04 

9-S2 
6-63 
10-68* 

40-85* 

57:29« 

45  -23* 

III. 

149-6 

1494 

1H1-7 

25-1 

21-1 

21"9 

6-26 

8-21 

7'U 

16-6 

13-  is 
13-62 
6-92 

17-83 

• 

14-40 

9*82 

6-64 

41-09* 

40*91* 

53' 55 

7- 02 

13-48 
13-44 

ii'92 

C.c. 

o-'o 

„   III 

2 

3 

..    Ill 

.    i 

o'o 

4 

..    11 

o-o 

:> 

„    ii 

G 

..   It 

8 

:i 

in 

u 

12* 

,.    II 

IS* 

14* 

*  Should  be  accepted  with  reserve. 


To  further  check  the  correctness  of  the  process  (ft.),  in 
some  eases  the  neutralised  filtrate  was  acidified  and  the 
acetic  acid  distilled  off  again,  when  the  same  number  as 
that  given  in  col.  -  III.  was  found.  The  insoluble  fatty 
acids  on  being  subjected  to  distillation  in  a  current  of 
steam  proved  themselves  free  from  volatile  fatty  acids,  as 
shown  in  col.  4. 

The  oils  and  fats  given  in  the  table  under  Xo.  Ill  con- 
tain practically  no  volatile  fatty  acids,  as  evidenced  by 
their  extremely  low  Keichert  values.  It  is  clear  that  in 
the  case  of  those  glycerides  that  possess  notable  Keichert 
values,  such  as  croton  oil,  cocoanut  oil,  and  butter  fat — 
No.  12-14  of  the  table — a  complication  arises,  and  it  might 
appear  that  just  for  this  very  reason  it  would  be  advisable 
to  work  on  the  insoluble  fatty  acids  after  elimination  of  the 
volatile  acids,  or,  at  all  events,  of  the  bulk  of  them,  and 
then  determine  their  acetyl  value.  This  objection,  how- 
ever, is  of  no  importance,  and  I  shall  show  in  a  subsequent 
paper  how  the  true  acetyl  value  is  determined.  Meanwhile 
the  acetyl   values  given   for  Xo.  12,  13,  and  14  should  be 


considered  as   representing  a  measure  of  both  volatile  and 
hydroxylated  acid,  and  should  therefore  be  accepted   with 

reserve. 

I  confiue  myself  at  this  occasion  to  proposing  these 
processes  as  readily  workable  ones  for  the  determination  of 
the  acetyl  value  without  discussing  the  conclusions  to  be 
drawn  from  the  numbers  given.  These  numbers  deviate 
considerably  from  those  published  by  Benedikt  and  Ulzer 
(cpr.  Lewkowitsch,  Chemical  Analysis  of  Oils,  Fats, 
Waxes,  &c.,  p.  251),  and  their  figures  must  therefore  be 
abandoned.  Acetyl  numbers  published  during  the  last 
years  by  several  chemists  fall  under  the  same  stricture,  and 
their  revision  is  therefore  necessary. 

It  should  be  noted  that  if  the  oil  or  fat  under  examination 
contains  free  alcohols — phytesterol,  cholesterol — the  acetyl 
value  will  be  a  measure  of  both  the  hydroxy  acids  and  the 
free  alcohols. 

If  the  free  alcohol  is  isolated,  its  acetyl  value  {see  below) 
should  be  determined  as  well.  The  difference  between  the 
acetyl    value   of    the    original   oil    or   fat   and    the  acetyl 


THE  JOURNAL  OF  THE  SOCIETY  OP  CHEMICAL  INDUSTRY.       [June  so.  laffi 


number  proportionate  to  the  amount  of  free  alcohol  present, 
will  be  the  true  measure  of  the  proportion  of  hydroxy 
acids,  ill 

The  determination  of  the  acetyl  value  of  a.  free  alcohol 
offers  no  difficulty.  On  acetylating  the  alcohol,  its  acetate 
is  formed;  the  saponification  value  of  the  latter  is  also  its 
acetyl  value,  the  alcohol  having,  of  course,  no  saponification 
value. 

The  examination  of  natural  waxes,  characterised  by  the 
occurrence  of  free  alcohols  is  in  hand,  and  their  acetyl 
values  will  be  given  in  a  subsequent  paper. 

In  conclusion  1  wish  to  express  my  thanks  to  my 
assistant,  Mr.  ('.  1).  Kobertshaw.  to  whom  1  am  indebted 
for  the  analytical  results  stated  in  the  table. 
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MICRO-CHEMICAL  EXAMINATION  OF  LEAD- 
ANTIMONY,  TIN-ANTIMONY,  TIN-ARSENIC 
ALLOYS,  &c— PART  II. 

BY   JOHN    B.    STEAD,    P.I.C. 

In  reviewing  the  work  of  other  investigators  in  my  first 
paper,  by  an  oversight  no  notice  was  given  of  the  very 
valuable  paper  "  On  the  Structure  of  Metals :  its  Origiu 
and  Changes,"  by  Mr.  F.  Osmond  and  Prof.  Roberts- 
Austen,  read  before  the  Royal  Society  last  year.  This 
paper  treats  on  the  mechanical  properties  and  micro- 
structure  of  gold  containing  about  y^ths  per  cent,  of  other 
metals.  They  classify  them  into  classes  according  to  the 
nature  and  thickness  of  the  joints,  as  follows  :  — 

"  1st.  Pure  gold  alloys  with  Zr,  Al,  Rh,  I'd,  Zu ;  joints 
which  are  usually  non-crystalline,  of  a  thickness  which 
equals  0  to  2  u.  (^  =  O-OUi  mm.)  ;  the  mathematical  joints, 
or  very  fine  ones  are  dominant. 

"  2nd.  Alloy  of  lithium :  the  thickness  of  the  joints 
equals  0  to  3  •  5  ft ;  the  thick  joints  are  crystalline,  but  are 
rare  and  disconnected  ;  the  mathematical  joints,  or  very 
fine  joints,  are  dominant. 

"3rd.  Alloys  with  Sb,  Se  :  crystalline  joints,  which  are 
often  broken  ;  the  thickness  of  these  equals  1  u.  to  3-5  u., 
or  a  mean  thickness  of  2  n. 

"  4th.  The  alloys  of  In,  K  :  crystalline  continuous  joints, 
with  a  thickness  of  1  to  4  /*,  or  a  mean  thickness  of 
2  to  2-5  /i. 

"  5th.  Alloys  with  TT,  Bi :  crystalline  joints,  which  are 
continuous,  often  passing  into  fissures ;  the  thickness  equals 
1  ix  to  5  fi,  or  a  mean  thickness  of  2-5  p.  Generally 
speaking  the  condition  of  these  joints  appears  to  be  closely 
related  to  the  mechanical  properties  of  the  alloy,  as  will 
be  seen  by  the  following  table,  published  in  the  Philo- 
sophical Transactions  of  the  Royal  Society,  Vol.  1711,  1888, 
A.,  p.  339." 


Table  .showing  the  Properties  of  Gold  when  Alloyed  with  0-20  per  Cent,  of  various  Elements. 


Name  of  Added  Element. 


Potassium 

Bismuth 

Tellurium 

Lead 

Thallium 

Tin 

Antimony 

Cadium 

None.    Pure  gold 

r 

Palladium 

Zinc 

Rhodium 

Hanganese 

Imliitm 

<o|>per 

Lithium 

Aluminium 


Tensile  Strength. 


Elongation 
Per  Cent,  on 
Three  Inches. 


Tons  per  Sq.  In. 

Less  than  0-5 

le;,  laliout) 

3-88 

4-17 

6-21 

6'21 
O'O  (about) 

B-88 

T'Oll 

7-10 

7111 

TU 

TIC, 

7-99 

7*99 

8-22 

8-87 

8-87 


Not  perceptible 


4'i) 
8-6 
12-8 
Q.V. 
•44-0 
80-8 
33-3 
32-6 
28-4 
25-0 
29-7 
26-5 
43-5 
21-0 
25-5 


Impurity  Per  Cent. 


Atomic 
Volume  of 


Less  than  0-2 
0-21(1 
o-isii 
0-240 
<pi98 
0  19«i 
0-203 
0-202 
None 
iriiiii 
0-205 
0"205 
0"21  (about) 
0-207 
0-290 
0-193 
0-201 
0-186 


45-1 
20-9 
20-5 
18-0 
17-2 
16-2 
17-9 
12-9 

nVi 

9-4 
9-1 

8-4 
6-8 
15-3 
7-0 
11-8 
10-45 


Reduction  of 

Area  at  Fracture 

per  Cent. 


Nil. 


Very  slight. 

15 

Not  measured. 

54 


75 
74 


60 


60 
16 


*  These  test  pieces  drew  out  after  the  manner  of  pitch  ;  that  is,  as  a  viscous  solid. 


They  also  treat,  in  a  very  interesting  chapter,  on  some 
phenomena  of  annealing,  and  prove  that  the  large  grains 
of  the  incited  metal  became  subdivided  after  heating  for 
tin-  minutes  to  between  201)°  to  250°  C.  into  a  number  of 
-mall  polyhedral  grains,  when  bismuth,  thallium,  antimony, 
and  aluminium  were  present,  whereas  pure  gold  and  the 
.-.  itli  K,  I'd,  Zn,  Rh,  l.i,  Se,  and  Zr  did  not  undergo 
any  change ;  and  conclude  that,  generally  speaking,  it  seems 
that  bismuth,  thallium,  antimony,  and  aluminium,  when 
present  in  the  proportion  of  about  0-2  per  cent.,  behave 
in  respect  to  gold  in  the  same  way  as  carbon  does  to  steel, 
but  at  a  much  lower  temperature. 

Since  1  last  lectured  before  this  Section  I  have  received 
the   March    liulletin   of  the  Soeiete  d'Encouragement   pour 


l'lndustrie  Nationale,  which  contains  a  most  interesting 
communication  by  Mr.  M.  O.  Charpy,  on  the  Microscopic 
Study  of  Metallic  Alloys.  In  this  work  Mr.  Charpy  has 
fully  described  the  structure  of  some  of  the  alloys  de- 
scribed in  my  paper,  and  it  is  satisfactory  to  note  that  our 
conclusions  do  not  disagree — at  least,  to  any  important 
extent. 

The  alloys  studied  and  described  by  Mr.  Charpy  are  as 
follows  :  — 

Lead  and  antimony. 
Lead  and  tin. 
Zinc  and  aluminium, 
liisiuitth  and  tin. 
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( topper  and  autimonj 
Bismuth  and  antimot 
Copper  and  tin. 

Antimony  nod  tin. 
Antimony  and  silver. 
i  topper  .uitl  /inc. 

It  will  be  seen  from  this  1  i — t  that  Mr,  Charpy  has  in- 
vi-.tiir.it. . !  three  of  the  series  of  alloys  I  described  in  my 
Brst  lecture,  viz.,  the  lead-antimony,  tin-antimony,  and 
copper-tin  series. 

r  as  onr  mioroscopic  work   is  com  n  results 

agree  closely,  bul   Mr.  Charpy   has  more  fully  stud 
structures  of  the  lead-antimony  alloys  containing  less  than 
13  percent,  antimony  than  1  had  doneal   thai  time;  ami  I, 
on    the   other   hand,  had   supplemented    the    microscopic 

oration  with  a  chemical  research,  with  the  ob, 
determining  the  composition  ol  the  separated  crysl 

Lead  and  Antimony. — Mr.  Charp)  bad  great  difficulty  in 
polishing  the  alloys,  containing  loss  than  13  per  cent,  of 
antimony, and  it  will  be  remembered  that  1  experienced  the 
same  thing, and  resorted  to  the  examination  of  the  surface  of 
the  solidified  entectic  of  the  lead-antimony  alloys  instead  of 
the  polished  and  etched  surfaces  On  further  attempts  to 
develop  the  structure  by  etching  this  eutectic,  and  of  the 
containing  less  than  13  per  cent,  antimony,  1  have 
recently  been  niori  -  essful.  \ftcr long-continued  action 
of  dilute  nitric  ncid  on  the  eutectic,  it  was  observed  that  a 
thick  adherent  layer,  almost  Mack,  covered  the  polished 
surface.  A  portion  of  this  wa s  removed,  and  was,  afterwell 
washing  with  water,  tested  for  lead,  and  a.  it  was  foiiud  to 
be  absent  we  may  conclude  it  was  nine  antimony. 

After  rubbing  away  the  dark  layer  by  gentle  friction 
under  running  water,  the  metal  below  presented 
characteristic  microscopic  appearance.  At  fairly  i 
distances  apart,  what  appeared  to  be  lamina!  radiated  from 
nuclei,  and  continued  in  right  lines  until  met  by  similar 
radiations  from  other  nnclei.  The  accompanying  photo 
graph  clearly  illustrates  this. 

Fig.  1. 


Lead-Antimony  Eutectic.    x  30 diameters. 

The  appearance  is  similar  to  that  of  nodules  of  pyrites, 
with  radial  structure  or  spherulites  in  obsidian. 

On  examining  the  dark  crust  aftergently  crushing  so  as  to 
separate  the  individual  particles  of  antimony,  it  was  found 
that  it  consisted  of  very  fine,  thin  plates,  as  the  microscopic 
appearance  of  the  etched  specimen  would  lead  us  to 
suppose  ;  and  these,  on  further  pressing,  appeared  to  split 
up  into  excessively  fine  rod-like  bodies,  which,  but  for  their 
absolute  opacity,  might  be  mistaken  for  certain  forms  of 
bacteria. 

Every  metal  I  have  examined,  and  many  alloys,  appear  to 
be  built  up  of  lamina1,  and  such  lamina?  are  themselves 
built  up  of  crystals  of  definite  form.  The  lead  eutectic  is 
no  exception  to  the  rule,  and  it  appears  certain  that  it  is 
constituted  of  alternate  laminae  of  lead  and  antimony,  as 
Mr.  Charpy  suggests.     The  composition  of  this  eutectic  is. 


a-  before  pointed  nut,  that  of  the  atomic  proportion  of 
Pb4Sb;bui  there  can  be  bo  doubt,  judging  from  the  facts 
'i-t  referred  n>.  in  the  solid  state  they  are  not  in  chemical 
union. 

Whether  this  eutectic  is  analogous  to  a  cryohydrate,  01 
at  its  uniting  point  when  fluid  is  a  chemical  compound 
which  afterwards,simnltaneoasly  with  solidification,  split-  up 
into  its  elements,  remain-  to  be  determined.  The  fact  that 
it  has  a  di-tn  (   to  crystallise  in  hexagonal  forms, 

whereas  both  constituents  separately  at  the  solidification 
point    gi  .hi    <i>  t. iln  dra,    strengthens     the    latter 

hypothesis.  Fluid  grey  iron  simultaneously  solidifies  and 
split-  up  into  iron  and  graphite,  and  may  be  an  instance 
analgOUS  to  what  takes  plaee  in  the  eutectic. 

It  ha-  already  been  shown  by  the  critical  points  on 
cooling,  that  in  the  alloys  containing  less  than  12-"  per 
cent,  antimony,  flu-  lead  crystallises  in  the  eutectic. 
Mr.  Charpy  has  demonstrated  that  this  is  so  by  the  micro- 
recently  obtained  an  excellent  illustration 
of  this  from  an  alloy  containing  10  per  cent,  antimony  and 
'.toper  cent.  lead,  in  which  the  dendritic  crystals  of  lead  are 
clear]]  developed  in  an  eutectic  matrix,  thus  confirming 
( harpy's  results. 

Kg.  L>. 


Lead,  90  per  cent.    Antimony.  10  per  cent, 
relished  and  etched  with  acid,     x  ."*»  diameters. 

The  structures,  or  surface  markings  of  small  ingots  of 
alloys  after  solidification,  without  any  preparation,  fre- 
quently ate  similar  and  sometimes  identical  with  those 
d  by  the  more  laborious  methods  of  grinding  and 
polishing.  This  is  the  case  with  some  of  the  alloys  of  tin 
and  copper,  tin  and  arsenic,  tin  and  lead,  lead  and 
antimony.  The  surface  of  an  ingot  or  small  cake  of  a 
lead-antimony  alloy  containing  10  per  cent,  antimony,  has 
upon  it  the  skeleton  octahedron  lead  crystals  and  the 
spherulitic  structures  of  the  eutectic  side  by  side.  If  the 
antimony  present  does  not  exceed  6  per  cent,  the  eutectic 
sinks  below  the  mass  of  lead  crystals,  which  solidify  first, 
leaving  the  latter  in  strong  relief  :  it  is  therefore  impossible, 
in  such  cases,  to  obtain  on  the  surface  indications  of  the 
structure  of  the  eutectic. 

As  the  eutectic  on  digestion  in  nitric  acid  has  all  of  its 
lead  dissolved  away,  having  the  antimony  intact,  and  in  a 
mass  of  the  same  bulk  as  the  original  alloy,  and  also  fairly 
coherent,  it  was  l>elieved  that  when  there  were  free  fir-tree 
crystals  oflead  in  tne  solid  eutectic,  they  would  be  dissolved 
away  by  acid,  leaving  cavities  where  they  originally  existed, 
and  that  on  breaking  the  coherent  and  porous  mass  after 
drying  it.  these  cavities  would  be  visible  on  the  fractured 
surface-.  <  in  making  the  experiment  this  was  proved  to  be 
the  ease ;  the  empty  areas  where  at  one  time  lead  had 
crystallised  were  clearly  visible. 

The  solid  eutectic  of  lead  and  tiu  consists  of  similar 
-  -  of  spherulites.  They  can  be  easily  seen  on  the 
surface  of  an  ingot  carefully  cooled,  aud  if,  when  the  alloy- 
is  partially  solidified  and  is  poured  out  suddenly  upon  an 
iron  plate,  they  are  readily  detected,  for  they  stand  out  as 
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little  nobs  above  the  surface  of  what  was,  at  the  time  of 
pouring,  liquid  metal.  The  spherulitcs  being  solid,  the  still 
liquid  metal  falls  away,  leaving  the  nobs  referred  to. 

When  alloys  of  antimony  and  lead  with  between  15  per 
cent,  and  10  per  cent,  are  caused  to  solidify  very  slowly,  the 
crystals  of  antimony  do  not  separate  in  the  mass  and  then 
float  to  the  surface,  but  begin  to  form  at  the  surface  and 
slowly  grow  downwards,  and  the  crystals  branch  out.  and 
are  more  or  less  perfectly  joined  together,  and  the  ends 
terminate  in  the  eutectic  below. 

Antimony  and  Tin. — Since  reading  the  first  part  of  this 
paper,  the  study  of  these  alloys  has  been  further  investi- 
gated. It  would  not  appear  that  Mr.  ('harpy  has  fixed  the 
composition  at  which  cubic  crystals  cease  to  be  formed  on 
cooling.  This  point,  according  to  my  work,  appears  to  be 
reached  when  the  antimony  approximates  to  7\">  per  cent. 
When  this  allov  is  perfectly  polished,  the  joints  of  the  grains 
appear  light  on  a  slightly  darker  ground,  and, it  would  seem, 
contain  a  compound  harder  than  that  of  the  main  body  of 
the  grain-.  After  slightly  etching  with  very  dilute  nitric 
acid,  these  brighter  parts  develop  to  a  darker  shade  than 
the  centres.  In  fact,  the  appearance  is  exactly  reversed. 
When  the  section  is  bent,  fracture  commences  at  the  joints. 

All  the*e  considerations  lead  us  to  the  conclusion  that 
there  is  a  fusible  eutectic  in  the  joints  of  the  grains,  richer 
in  antimony  than  that  in  the  main  mass. 

On  taking  the  lower  part  of  an  alloy  containing  10  per 
cent,  antimony  which  had  been  so  slowly  cooled  as  to 
permit  of  the  hard  cubic  crystals  floating  to  the  surface, 
this  also  had  the  same  appearance.  On  digesting  this 
portion  of  the  alloy  for  several  days  in  weak  hydrochloric 
acid,  a  dark-coloured,  soft,  and  easily  detached  layer 
remained  adhering  to  the  surface.  It  apparently  consisted 
of  an  amorphous  structureless  powder  which  soiled  the 
ringers  like  lampblack.  2S"o  structure  or  form  could  be 
deteeted  by  the  highest  power  of  the  microscope.  The 
small  quantity  available  was  analysed,  and  a  considerable 
amount  of  tin  was  proved  qualitatively  to  be  present  A 
larger  quantity  is  in  process  of  beins  separated, which,  when 
obtained,  will  be  more  thoroughly  examined. 

In  the  alloy  containing  4  per  cent,  antimony,  the  structure 
appeared  to  be  similar  to  the  last. 

All  the  specimens  containing  between  "■  5  per  cent,  and 
0*5  per  cent,  antimony  crystallised  in  the  same  forms  as 
pure  tin,  and  the  crystalline  markings  of  octahedral 
skeletons  were  almost  identical. 

Mr.  Charpy  believes  that  he  detected  needles  of  pure 
tin  in  a  5  per  cent,  antimony  alloy  ;  but  it  is  doubtful 
whether  pure  tin  could  be  detected,  for  every  polished 
section,  even  of  alloys  containing  very  little  antimony,  after 
treatment  for  a  short  time  with  dilute  nitric  acid  or  hydro- 
chloric acid,  was  darkened  1>\  an  amorphous  black  deposit 
slightly  darker  and  most  pronounced  at  the  joints  of  the 
grains,  and  the  highest  power  could  not  resolve  any 
rate  constituent. 

The  photograph  given  by  Mr.  Charpy  resembles  an 
appearance  which  can  be  obtained  readily  enough  bv  the 
action  of  very  dilute  acid  for  a  few  seconds,  and  is  exactly 
what  1  have  before  described,  and  proves  that  there  is  a 
larger  proportion  of  antimony  at  the  joints  than  in  the 
ma--.  When,  however,  the  i  telling  action  is  continued,  the 
whole  surface  is  veiled  over,  those  portions  at  the  joints 
still  taking  the  lead  in  relative  darkness.  To  the  naked  eve 
the  etched  surface  assumes  the  same  appearance  as  bright 
copper  assumes  when  it  has  received  a  coating  of  arsenic 
in  tfi  ist. 

Perfectly  pure  tin.  prepared  by  electrolysis,  after  fusing 
and  polishing,  gave  no  I  on  lines,  and  on  slightly 

etching,  developed  a  granulation  identical  with  the  alloys 
containing  a  little  antimony — with  this  ex. .  ption,  that  the 
joints  remained  relatively  brighter  than  the  ma.,,  and  after 
lone  etching  no  dark  antimonial  veil  could  be  obtained. 
We  'oi.clu.1e  therefore  that  tin  and  antimony,  or  tin  and  a 
compound  of  tin  and  antimony,  solidify  together,  either  as 
an  amorphous  mixture,  or  solidified  solution  ;  and  that  if 
the  tin  in  such  alloys  is  in  the  free  state,  it  is  in  such  close 
contact  and  so  intermixed  with  the  antimonial  compound  or 
free  antimony  as  to  be  unrecognisable  under  the  highest 
r  of  the  microscope. 


With  regard  to  the  composition  of  the  eulec  crystals 
which  separate  from  alloys  containing  above  7  ■  5  per  cent, 
antimony,  I  proved  in  my  first  communication,  those  from 
the  25  per  cent,  alloy  had  the  composition  of  SnSh,  but 
after  what  we  have  learnt  with  regard  to  the  crystals 
in  copper-tin,  to  which  we  shall  presently  draw  attention, 
it  will  be  necessary  to  separate  them  from  several  alloys 
containing  different  quantities  of  antimony,  and  analyse 
each  separately,  before  we  can  conclude  that  they  are  or  are 
not  of  that  constitution.  The  same  precaution  is  necessary 
with  regard  to  the  crystals  in  tin-arsenic  and  tin-phosphorus 
compounds. 

I  have  shown  that  the  melted  and  solidified  cubic  crystals 
containing  equal  atomic  proportions  of  antimony  and  tin, 
split  up  into  the  eutectic  alloy  and  a  compound  containing 
a  relatively  larger  proportion  of  antimony.  After  very  slow 
cooling  such  an  alloy,  I  have  obtained  much  better  results,  and 
have  demonstrated  that  all  of  the  white  plates  are  r  lativelv 
more  highly  charged  with  antimony  in  the  centre  than  at  the 
sides,  and  that  some  have  a  clearly  defined,  separate,  hard 
constituent  in  the  centre. 

In  general,  the  results  of  Mr.  Charpy  and  my  own  agree 
most  closely.  The  slight  difference  observed  in  the  structures 
of  the  25  per  cent,  antimony-tin  alloy  would  be  most  readily 
accounted  for  by  differences  in  the  rale  at  which  the  alloys 
were  cooled. 

1  have  myself  obtained  the  same  differences  by  varying 
the  conditions  of  cooling. 

It  is  in  the  alloys  containing  little  antimony  (5  percent) 
where  we  differ  more  seriously,  but  here,  even,  it  is  not 
important.  Mr.  Charpy  believes  he  can  see  the  separate 
independent  tin  crystals.     I  maintain  this  is  impossible. 

l'ni-(  'opper  Alloys. — To  chemically  examine  all  the 
alloys  of  copper  and  tin  is  the  work  of  time.  I  have  not 
fully  examined  other  than  a  few  of  the  alloys  containing  an 
excess  of  tin  ;  but  as  the  results  are  rather  different  from 
those  obtained  by  other  investigators,  it  becomes  of  interest 
to  give  them  at  once,  without  waiting  to  complete  an 
exhaustive  research. 

Microscopic  results  of  tin-copper  compounds  obtained  in 
my  laboratory  were  exhibited  on  the  screen  at  my  last 
lecture,  in  February,  but  were  not  given  in  my  printed 
paper,  as  the  research  was  so  incomplete. 

The  alloys  examined  contained  between  O'l  per  cent. 
and  40 '0  per  cent,  of  copper. 

<  In  polishing  the  slowly  cooled  alloys  and  etching  with 
very  dilute  nitric  acid,  it  was  possible  to  detect,  even  in  the 
alloy  with  only  0-l  per  cent,  copper,  fine  bright  needles  ; 
and  these  increased  in  size,  both  in  length  and  diameter, 
with  each  addition  of  copper.  In  the  alloy  in  which  the 
proportion  of  copper  amounted  to  2  per  cent.,  the  needle 
crystals  were  completely  separated  by  long  digestion  in 
dilute  nitric  acid  (1  to  Id),  followed  by  treatment  with 
dilute  hydrochloric  acid,  which  readily  dissolved  the  hydrated 


Copper,  30  per  eei. t.    Tin.  07  percent. 
-  diameters. 
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metastanuio  oxide  formed  by  the  nitric  acid.     The  crystals 

mi  obtained  were  well  Formed,  i!>  alar, 

and   the   sides    '  ooth,   and   metallic,   having  the 

colour  ami  brightness  of  polished  nickel.  In  form 
were  apparently  square  prisms,  and  occasionally  several  of 
them  u.Tr  fouud  together  to  form  a  m 
Btruotnre.  \\  itb  3  per  cent,  copper  the  alloy  gave  similar 
crystals,  but  tin  tendency  to  grow  into  plates  was  greater 
than  in  the  others.  With  5  per  cent,  copper  the  alloy 
yielded  crystals,  the  greater  proportion  of  which  were  in 
plates  which  crystallised  with  bright,  smooth  surfaces.  With 
in  per  cent  the  tale  were   badly  forme  I.  and 

were  nearly  :ill  in  the  form  of  plates  with  most  irregular, 
granulated,  uneven  surfaces,  but  occasionally  well  formed 
needle  crystals  protruded  from  theends  of  the  plates. 

From  this  alloy  up  to  that  of  the  composition  of  Snt  a, 
lining  34-7  pei   cent,   copper,  all   the  separated  com- 
pounds were  similar  in  appearance,  and,  excepting  at  the 
ends  of  some  of  the  plates,  there  were  no  clearly  definite 
ei  \  stalline  forms  present. 

All  tin  crops  of  crj  stals  were  analj  sed,  bat  bef  ire  il  ting 
so  they  were  examined  under  the  microscope,  and  proved 
in  be  free  from  oxide  of  tin  and  from  surface  oxidation. 
Thej  ii  copper,  the  tin  beingtaken  by 

trance,  excepting  in  two  cases,  when  the  tin  was  deter- 
mined, and  the  results  obtained  agreed  closely  with  the 
difference  between  the  copper  present  and  loo  parts. 

The  following  are  the  results 


Alloy. 


irated. 


Copper. 


Tin. 
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Mr.  i  harp)  states  that  from  similar  alloys  II.  le  Chatelier 
and  M.  Laurie  obtained  crystals  quite  pure,  having  the 
exact  formula  of  Snt  *  i3.     Now  Sn(  lu;  con  sins  :  — 

PerCent. 

iper 81*6 

Tin S8'4 

The  crystals  obtained  from  the  2  per  cent.,  10  per  cent., 
and  34"  7  per  cent,  copper  alloys  approximate  to  the  formula; 
SnCo,  SnoCuj,  and  SnCn3  respectively,  hut  none  of  them 
approach  to  Snt  uL. 

In  my  trials,  the  first  crystals  obtained  were  from  the 
■2  per  cent,  alloy,  and  as  these  appeared  to  be  of  definite 
chemical  composition,  a  large  quantity  of  an  alloy  was 
made  of  the  •  (imposition  SnCu,  and  the  soluble  entectic  was 
then  dissolved  and  the  separated  compounds  analysed.  This 
proved  to  have  the  composition  approximating  to  SnCu2. 
The  micro-structure  showed  the  presence  of  the  edges  of 
thick,  bright  plates  and  a  compound  readily  dissolved  away, 
which  left  a  darkened  etched  surface  which  was  practically 
pure  tin.  rt  is  evident  thai  such  a  compound  SnCu  could  not 
be  melted  by  itself  without  suffering  change,  and  is  another 
instance  of  the  same  thing  which  occurs  when  carbide  of 
iron,  antimonide,  arsenide,  and  phosphide  of  tin  arc  melted 
b\  themselves. 

It  is  possible  that  all  the  various  separate  compounds. 
containing  more  copper  than  sufficient  m  make  SnCu,  may 
be  mixtures  of  molecules  of  that  composition,  with  other 
molecules  containing  a  larger  atomic  proportion  of  copper. 
The  fact  that  needle  crystals  were  detected  al  the  ends 
of  some  of  the  plates,  and  that  certain  retardations  in 
cooling  were  observed  by  Prof.  Roberts-Austen  and 
.Mr.  Mansfield,  rather  strengthen  the  view  that  tin  v  may 
in  mote  than  one  chemical  constituent. 

The  facts  arc  (indisputable,  however,  that  the  copper 
Steadily  increases  in  the  separated  crystals  with  each 
increment  of  copper  in  the  alloy. 


■ 


Tin 


rent. 


When  the  proportion  of  tin  is  60  per  cent,  the  fusible  tin 
entectic  is  most  readily  noticed,  but  when  56  per  cent, 
.upper  and  1 1  p<  r  cent,  tin  are  present  it  is  absent,  and  it  is 
difficult  to  develop  the  structure.  I  have  not,  however, 
thoroughly  studied  the  alloys  higher  in  copper  than  (0  per 
cent. 

Eutectics. —  About  is  months  ago,  I  demonstrated  and 
Mr.  Cbarpy  has  also  shown  that  there  is  some  relation  in 
structure  between  the  pearly  constituent  discovered  by 
Dr.  Sorb}  in  steels  and  that" of  eutectics  in  alloys.  The 
pearly  effect  in  steel  after  etching,  as  is  well  known,  is 
caused  by  parallel  lamina1,  often  very  much  curved,  of  a 
haul  constituent  of  the  composition  of  FejC,  projecting  in 
relief  on  the  polished  surface  of  steel,  the  alternative  lamina- 
of  soft  iron  having  been  either  worn  away  by  polishing  or 
dissolved  away  by  acid.  The  eutectics  of  23  per  cent,  copper 
aud  77  per  cent,  antimony,  and  of  bismuth  and  tin,  give 
fine  pearly  structures.  The  eutectic  of  tin  and  antimony 
do  -  not  give  unv  pearly  structure,  for  the  simple  res 
that  the  hard  and  soft  constituents  arc  not  separate  in  the 
form  of  lamular  plates.  The  entectic  of  lead  and  antimony 
consists  of  alternate  plates  of  soft  and  hard  constituents, 
and  theoretically  should  give  a  pearly  structure  ;  but  I 
have  not  succeeded  in  obtaining  it. 

The  entectic  of  tin  and  lead,  under  high-power  magnifi- 
cation, although  crystallising  in  gross  sphernlites,  appears 
to  consist  ol  two  constituents,  worm-like  in  structure  ;  but  I 
have  failed  to  obtain  any  perlite  appearance. 

The  eutectic  of  lead,  antimony,  and  tin  is  brilliantly 
pearly,  and  so  also  are  the  eutectics  of  several  of  the  ternary 
alloys;  aud  under  high  power  in  all  such  cases  they  are 
resolved  into  comparatively  gross  alternate  layers  of  a"  hard 
and  soft  constituent. 

The  structure  of  the  eutectic  of  an  alloy  containing 
80  per  cent,  lead,  S  per  cent,  tin,  and  IS  per  cent,  antimony 
is  a  marked  instance  of  this,  and  also  indicates  a  very 
beautiful  crystallite  formation. 

In  concluding  this  recond  paper,  I  must  apologise  for  its 
incompleteness  j  but  I  am  continuing  the  investigation,  and 
shall,  if  agreeable  to  the  Society,  continue  to  bring  before  it 
the  results  of  my  future  work. 

Eur  v  ii  ion  Part  I. 

Xo.  2  and  3  diagrams  are  reversed.  No.  -2  should  be 
No.  3,  and  Xo.  3  should  be  No.  2  (this  Journal,  1897,202). 

The  description  of  diagram  No.  9  should  have  been  :  Tin 
99-75  per  cent.  ;   phosphorus,  0-25  per  cent.  (ibid.  206). 


Hoi  B.— Prof.  Behrcns  lias  siven  a  good  account  of  both  copper-tin 
and  tin-copper  alloys  in  his  work.  kopische  Gtfune 

lisrungen." 
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ON    A    PUEE   CULTIVATION   OF  A  BACILLUS 
FERMENTING    BEAN   INFUSIONS. 

BY  J.  T.  WOOD  IN  l>  w.  H.  W1I/LCOX,  B.SO.  (LOUD.) 
Isolation  of  Pure  Culture. — In  our  previous  communication 
on  bran  fermentation  as  applied  in  the  manufacture  of  light 
leathers  (this  Journal.  1893,422),  we  gave  au  account  of 
the  actual  fermentation  and  its  products,  together  with  the 
mode  of  action  on  the  bran  and  on  the  skins  for  which  this 
fermentation  is  used,  reserving  to  the  present  paper  an 
account  of  the  products  of  a  pure  cultivation  of  the  bacteria 
causing  the  fermentation. 

The  cultivation  used  in  the  first  experiments  for  this 
purpose  was  one  isolated  in  1889,  and  used  in  the  cellulose 
and  starch  experiments  described  in  the  above-mentioned 
paper. 

This  cultivation  bad  not  been  obtained  from  a  single 
colony  from  gelatine,  and  in  order  to  make  quite  sure  that 
the  cultures  used  were  pure.it  was  decided  to  make  another 
attempt  to  isolate  the  bacillus  by  plate  cultivation.  Previous 
attempts  to  do  this  had  failed,  bate  organisms  and  gelatine 
liquefying  bacilli  developing  in  such  numbers  that  the  plates 
were  spoiled  before  the  organism,  which  caused  the  fermen- 
tation, had  time  to  develop;  besides  which  the  organism,  as 
obtained  direct  from  the  drenches,  grew  with  difficulty  in 
the  ordinary  nutrient  gelatine.  A  special  gelatine  was 
therefore  prepared  of  the  following  composition  : — 

Gelatine lOOgrms. 

Glucose SO 

•Salt  JOlutiOl 200C.C. 

Water 800    „ 

Plates  of  thi~  gelatine  in  Petri  dishes  were  prepared  from 
the  previously  used  supposed  pure  cultures  which  had  been 
preserved  in  sealed  tubes.  These  were  found  to  be  dead. 
A  modification  of  the  method  previously  described  by  one 
of  us  (this  Journal,  1890,  28)  was  adopted. 

A  solution  of  nutrient  glucose  was  inoculated  from  a 
working  drench,  and  a~  soon  as  the  liquid  was  observed  to 
become  cloudy,  a  tube  of  the  solid  glucose  gelatine  was 
inoculated  from  it  by  plunging  in  a  platinum  needle.  In 
two  days  the  bacteria  developed  along  the  needle  track. 
Fig.  1  shows  the  appearance  of  the  tube  four  days  after 
inoculation,  a   bubble    of    »•    being    formed    in    the    solid 

•  Potassium  phosphate,  i  grin.;  magnesium  Bulpbate,  0*2  grm. ; 
calcium  chloride, 0'1;  water,  1,000 c.c.  Vid\  Frankland  and  Frew, 
Trans.  1892,  2S5. 


gelatine.  On  the  following  day  the  tube  was  broken,  and 
from  the  portion  where  gas  was  given  off  most  vigorously 
other  tubes  of  solid  and  liquid  media  were  inoculated.  Acid 
was  quickly  formed  in  the  nutrient  glucose  solutions.  In 
the  gelatine  tubes,  the  bacteria  developed  well  in  the  depth. 

Fig.  1. 


Cultures  of  and  in  Glucose  Gelatine,  showing  Bubbles  of  Gas. 

The  now  purified  culture  was  passed  through  three  more 
glucose  gelatine  tubes,  each  time  also  a  glucose  tube  being 
inoculated.  From  the  last  of  these  tubes  a  very  minute 
quantity  was  taken  12  hours  after  inoculation  on  the  point 
of  a  platinum  needle,  and  a  streak  culture  made  on  glucose 
gelatine.  In  24  hours  a  growth  could  be  seen  ou  the  surface 
of  the  gelatine  in  the  form  of  minute  dots  perfectly  separated 
one  from  another. 

From  one  of  these  dots  a  tube  was  inoculated  and  from 
this  several  plate  cultivations  were  made.  The  colonies 
which  developed  on  these  plates  were  of  two  kinds,  the 
majority  being  round,  yellowish  and  of  small  size,  a  smaller 
number  spreading  out  on  the  surface  of  the  gelatine  and 
slightly  iridescent.  These  surface  expansion  colonies  when 
examined  with  a  low  power  appear  like  a  milky  drop,  with 
very  fine  granular  contents,  the  whole  surrounded  by  wavy 
lines  which  follow  exactly  the  irregular  contour  of  the 
expansion.  The  small  round  colonies  growing  in  the  depth 
occur  in  the  proportion  of  about  3  to  1  of  the  surface 
expansion  colonies.  The  microscopic  appearance  of  the 
bacteria  composing  the  two  kinds  of  colonies,  is  almost 
exactly  similar,  they  are  extremely  small  and  regular  in 
size,  ti ' 75 m  *  U-5ptou-7/»  x  1  n-  When  spread  upon 
a  slide  they  are  not  readily  miscible  with  water,  and  appear 
greasy.  Both  colonies  inoculated  into  glucose  tubes 
produced  acid.  The  existence  of  these  two  organisms  was 
confirmed  in  the  following  way : — A  glucose  tube  was 
inoculated  from  a  drench  in  active  fermentation  ;  as  soon 
as  the  liquid  became  cloudy,  a  second  tube  was  inoculated 
from  it  by  means  of  a  platinum  needle;  from  this  tube 
the  fermentation  was  carried  through  two  more  tubes  ;  a 
plate  cultivation  was  made  from  the  last  tube  10  hours  after 
iuoculatiou.  Again,  the  two  kinds  of  colonies  developed 
exactly  similar  in  every  respect  to  those  obtained  from  the 
streak  cultures. 

It  seems  probable  from  these  results,  and  also  from  a 
comparison  of  the  fermentations  made  with  the  organisms 
from  an  actual  drench  (this  Journal,  1S93,  422),  anil  from 
purified  cultures  with  those  from  a  single  organism,  which 
are  described  in  the  present  paper,  that  the  action  in  the 
drenches  is  a  symbiotic  one  in  which  two  or  more  organisms 
taken  part. 

The  Fermentations. —  During  the  time  occupied  by  the 
isolation  of  pure  cultures  of  the  bacteria,  two  fermentations 
were  conducted  with  the  supposed  pure  cultures.  These 
fermentations  (or  rather  the  second  of  them,  for  the  first  was 
unfortunately  lost  through  the  breakage  of  a  bottle)  may 
prove  of  considerable  interest  as  throwing  some  light  on  tin- 
symbiotic  action  of  the  two  organisms. 
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The  ti r-t  fermentation  with  pore  cultures o(  the  bacillus  a 
(1!.    Purfuris)   obtained   from   ■   tingle   colon;  in  glucose 
.tinr,  was  inoculated  on  September   16,  1894,  the 
■ion  of  tlii-  fermenting  liquid  being — 

Gluoose .7  l'! 

Peptone ri 

salt  solution 140C.C. 

Water 980  .. 

Pure  oalcium  carbonate in  k*nns. 

This  «as  contained  in  a  narrow-necked  litre  flask  fitted 
with  a  rubber  stopper,  anil  narrow  delivery  tube  dipping 
under  mercury,  ami  sterilised  with  all  the  usual  precautions. 

The   fermentation   began   on   the  second    day,   reached 
height   from    the  6lh — 8th    day,  and  continued    for  39  day-, 
when  gas  ceased  to  come  off.      The  examination  of  the 
will  be  described  later  on.   When  the  fermentation  was 
the  liquid  was  brought  to  boiling  temperature.    It  was  then 
examined  for  the  volatile  acids  in  exactly  the   same   manner 
as  we  described  in  our  previous  paper. 

1  I"  c.C  normal  TIC1  was  added  and  distillation  com- 
menced ;  the  distillate  was  acid.  The  distillation  was 
continued  until  the  distillate  <  eased  to  be  acid,  forming 
fraction  I.  Three  more  fractions  were  now  distilled  off, 
Using  respectively  1".  20,  and  17  c.C.  normal  HO.  C.K.  = 
loft. 

The  fractions  were  boiled  with  excess  of  Hal'l  >;,  filtered, 
the  BaCO  trashed  with  hot  water,  the  filtrate  evaporated 
to  dryness,  and  the  barium  salt-  dried  at  180°  C.  till  the 
weight  was  c  instant  •  The  -alts  were  then  decom] 
with  Btroug  B]S04l  ignited,  and  the  barium  sulphate 
weighed.  The  ft  llowing  'S  a  tabulated  statement  of  the 
results  :  — 


Fraction. 


Weight  of 

- 


Weight  of 


1'.  r  Cent  of 
BaSO, 


I. 

II. 
III. 

IV. 


1-2480 
0-9915 
1-2155 


rows 

0-9170 


B7-88 
92*49 

98-11 


Calculating  fraction  I.  as  a  mixture  of  barium  acetate 
ami  hut-,  rate,  and  fractions  II.,  HI.,  and  IV.  as  mixtures 
of  barium  acetate  and  formate.t  we  net : — 


Fraction.       W&5ts.°f     Ba  Butyrate.    Ba  Acetate.    Ba  Formate. 

I.                1-8430               0'2630 

II.  0-9915 

III.  1-8155 
IV.                0-6350 

0-9790 

IV4NMI 

" 

Totals..          4-os-o               0-2680 

1-25S5 

Calculating  the  barium  salts  into   their  respective  acids, 
we  get :  — 

Fraction.  Formic  Acid.         Acetic  Acid.         Butyric  Acid. 


I. 
II. 
III. 

IV. 

Total-  . 


0*4607 

0-0398 

0-l2.il 

0-S148 

0-2071 

0-1201 

• 


The   total   volatile  acids    produced   amounting    to    I    - 
grms. 

The  residual  liquid  containing  the  non-volatile  acids  was 
submitted  to  the  test  for  lactic  acid  previously  used  (this 
Journal,  1893,  42  4).  and  it  was  found  to  be  pi. 

The  method  employed  for  estimating  lactic  acid  in  our 
previous  communication  proving  somewhat  difficult,  we 
endeavoured  to  improve  it  by  extracting  the  concentrated 
solution  of  the  non-volatile  acids  on  prepared   pumice  - 

*  Vide  Note  on  the  Estimation  of  Butvnc  Acid,  W,  H.  Willcox, 
J.  Chem.  See..  Nov.  -21.  1896. 
+  Pit*  J.  Chem.  Soc  (Trans.),  59,»4,  App.  II. 


with  ether  in    a    paper   thimble  contained  in  a  Soxblel   tai 

extraction  apparatus.     After  repeated  trials  we  found  that 

this  method  did  not  give  accurate  results.  The  solution 
was  therefore  titrated  with  ,',,'h  S  -odium  hydrate,  using 
glazed  litmus  paper  to  determine  the  point  of  neutralisation. 
The  acidity  found  corresponded  to  -i-  138  grins,  of  lactic 
acid  per  1,000  cc.  of  the  fermented  liquid. 

We  ha\c   don.-   several    other    fi  -   with    this 

organism  and  find  the  -ame  acids  produced  and  the  same 
gases  evolved,  the  results  jnst  given  being  fully  confirmed. 
At  tin  same  time  the  amount  of  the  acids  produced  and 
their  proportions  vary,  that  is  to  say,  the  quantity  of  acid 
from  a  given  fermentation  cannot  be  predicted  with  absolute 
ilthough  tin-  e litions   under  which  we  carried 

out  the  experiments  were  made  a-  like  as  possible. 

We  give  the  total  acids  from  four  fermentations  to  show 
the  amount  of  variation.  1.  is  a  symbiotic  fermentation 
caused  by  organisms  a  and  /3  ;  the  remainder  are  fer- 
mentations by  u  alone. 


Fermentation. 


Total  vol  ,|  g-  1068 

Mean  pet  sij,  [mm  Ha       B9-17 

if  vol.  acids. 
Lactic  acid 


II. 


III.* 


1-8651 
91-76 


2-4380     1-1737 


IV. 


1-56S6 
98-6 


larison  of  Acids  from  Fermentation  II.  and  III.* 

Lactic. 

I 

Butyric. 

II. 
III. 

8-4380 

1-4737 

ic.iyil 

1-2083 

0-1488 

0-0231 

Ft  mentation  III.,  j.000  c.c. 


Fraction. 

Weight  of  Salts.  Weigh!  MfBaSO,  PerCent.BaSl  1, 

I. 
11. 

III. 

IV. 
V. 

11-81511 
2-1525 
0-3695 

IC3530 

0-6535 
0-7410 

■J-i:»2 
0-S«27 
0-3500 

90-01 
90-92 
99-16 

I's-lrt 

99-15 

Calculation  of  Barium  Salts  as  Barium  Butt/rate,  Acetate, 
and  Formate. 


Ba  Butyrate. 

Ba  Acetate. 

Ba  Ff  rmate. 

I. 

II. 
III. 

IV. 
V. 

0-0597 
0-0823 

0-6663 
0-6662 

o-in;:i 

1  ■  4863 
0-222.; 
0-2440 

0-0820 

2-3791 

1-9589 

Equivalent  to  0-0463  grm.  butyric  acid. 
1-1186     „    acetic 
„  0-7828     „     formic     „ 

or  one-half  of  these  quantities  per  litre  of  the  fermented 
liquid. 

Xote.— Mr.  Adrian  J.  Brown,  of  Burton-on-Trent.  has  l>eeu  kind 

-h to  examine  a  sample  of  the  gluoose  used  in  the  above  fer- 

nieiitations.aud  found  the  rotary  power  to  be  equii  •;  per 

cent,  pure  dextrose.    The  zinc  salt  of  the  lactic  acid  produced  bad 

no  rotary  power. 

The  Gases. — In  dealing  with  the  gases  evolved,  we  first 
compared  those  given  off  in  the  fermentation  of  "lucose 
with  that  of  bran  under  exactly  similar  conditions.  The 
fermentation  was  conducted  in  open  vessels  as  before 
described  (this  Journal,  1S93:  (23),  and  the  gases  were 
collected  and  examined  in  the  same  way. 

"  2,000  c.c.  gave  only  about  the  same  amount  of  acids  as  1,000  cc. 
fermentations.     For  percentages  of  acids,  see  ' 
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Mean  of  three  Analyses. 

Bran 

Glucose 

and  Skins. 

and  Skins. 

25-2 

24-5 

1-3 

49-8 

Ji-2 

21 

The  composition  of  the  gases  is  thus  almost  exactly 
similar,  and,  we  think,  fully  proves  our  previous  conclusions 
as  to  the  change  oi  the  starch  of  the  bran  into  glucoses  by 
means  of  an  unorganised  ferment  (eerealin). 

In  the  closed  fermentations  we  had  previously  collected 
only  small  quantities  of  gas  over  mercury,  owing  to  the 
difficulty  of  continuously  collecting  large  quantities  which 
came  off  during  the  night. 

In  the  fermentation  of  September  16,  1894,  we  collected 
the  whole  of  the  gas  given  off,  taking  samples  every  day 
over  mercury,  the  gas  coming  off  at  night  being  collected 
over  warm  "water.  Of  course  this  method  does  not  give 
the  total  amount  of  gas  evolved  with  absolute  accuracy,  but 
the  exact  composition  of  the  ga^es  was  known  from  day  to 
day,  and  the  amount  of  CO;  absorbed  by  the  water  could 
be  calculated  with  moderate  accuracy. 

The  fermentation  was  conducted  in  a  narrow-necked  litre 
flask  fitted  with  a  narrow  delivery  tube  dippiug  under 
mercury,  and  sterilised  with  all  the  usual  precautions.  The 
temperature  was  maintained  at  25" — 30°,  gas  was  evolved  for 
39  davs,  when  it  ceased  to  come  off,  the  total  amount 
collected  being  3,435  c.c.  One-half  of  this  quantity,  how- 
ever, came  off  in  seven  days.  About  300  c.c.  of  CI  >s  was 
absorbed  by  the  water  during  the  whole  period.  The 
diagram  (Fig.  4)  shows  the  manner  of  evolution  of  the  gases, 

Fig.  4. 
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The  total  quantity  of  CO..  actually  collected  =  1,563  c.c. 
=  3*090  grins.;  the  amount  of  CO- due  to  decomposition 
of  the  CaOV,  by  the  acids  produced  was  found  to  be  667  c.c. 
=  (1-3189  grins.").  The  vol.  of  hydrogen  collected  was 
1,086  c.c.  =  0-973  grm. 

In  a  second  fermentation  (III.)  we  endeavoured  to  ascer- 
tain the  exact  amount  of  CO..  evolved,  as  in  the  previous 
fermentation  this  had  not  been  done.  It  was  therefore 
decided  to  absorb  the  COa  by  means  of  potash. 

The  fermentation  in  this  case  was  conducted  in  a  narrow- 
necked  flask  of  2,000  c.c.  capacity,  connected  by  means  of 
a  narrow  glass  tube  with  two  potash  bulbs  containing  strong 
caustic  potash,  and  furnished  with  a  delivery  tube  dipping 
under  water  ;  the  whole  apparatus  stood  upon  an  iron  plate, 
and  was  maintained  at  a  temperature  of  25 — 30°  in  the  same 
manner  as  the  previous  fermentation.  The  gases  were 
evolved  for  21  days — a  considerable  shorter  period  than  the 
1,000  c.c.  fermentation  ;  but  resembling  it  in  that  one-half 
the  gas  was  evolved  in  eight  days.  The  diagram  shows  the 
curve  as  in  the  previous  fermentation,  which  it  resembles  for 
the  first  14  days,  afterwards  however  stopping  suddenly. 
When  the  fermentation  was  at  an  end  the  flask  and  con- 
tents were  heated  to  boiling  point,  at  the  same  time  a  current 
of  air  free  from  CO«  was  drawn  through  it,  and  the  CO; 
given  off  being  collected  in  potash  bulbs  as  in  the  fermen- 
tation. Unfortunately  the  estimation  of  the  CO;  was 
rendered  valueless  owing  to  an  accident. 

The  table  shows  the  composition  of  the  gases  other  than 
C02  evolved  in  this  second  fermentation. 

Gases  from  Fermentation  »/"2,000  c.c.  (excluding  CO.,) 
Fermentation  III. 


10  20  20  AODArs 

Evolution  o(  Gases  trom  Pure  Cultivation  of  B.  Furfuris.    The 
dotted  line  represents  the  second  fermentation. 

the  ordinates  representing  volume  of  gas  and  the  abscissae 
lapse  of  time  after  inoculation.  The  following  table  shows 
the  composition  of  the  gas  at  different  stages  of  the  fer- 
mentation. (Tin-  fermentation  (II.)  is  the  cine  of  which 
the  chemical  analysis  has  been  previously  given,  page  51 1): — 

'  ition  of  Gases  evolved  in  Fermentation  of  1,000  e.e. 

te  with  pure  Ferment.     September  16,  1894. 


Bays. 

Mean. 

2—4. 

4—5. 

5—6. 

11. 

14-15. 

10—17. 

....         3-4 

2-2 
833 
145 

1-5 
82-4 

Wl 

fl'42         0-9 
79-0        71-7 
20*5       27-4 

2-4 

72-2 

1-48 

H.,  

Ns 

,.       Sl-3 

77 '72 
20-78 

The  gas  from  days  18-21  was  unfortunately  mixed  with 
air.  On  comparing  the  mean  composition  of  gases  other 
than  CO-  collected  from  both  fermentations,  we  get  the 
following  result : — 


Fermentation. 
:,00J  c.c. 

Fermentation. 

2,000  c.c. 

S'67 

6a-4 
27-0 

1-48 

77-72 

20-7S 

If  now  the  O  and  part  of  the  X  in  the  proportion  to  form 
air  be  taken  away,  the  composition  of  the  gases  from  the 
two  fermentations  is  found  to  be  almost  exactly  similar  :  — 


Fermentation, 
1,000  c.c. 


Fermentation, 
2.000  c.c. 


sfl 

15-0 

B5-9 

ll!-l 

ioo-o 

ioo-o 

The  gases  from  a  third  fermentation  were  almost  exactly 
similar  in  composition,  but  the  total  volume  was  not 
measured. 

A  remarkable  fact  in  this  fermentation  is  the  evolution 
of  free  X,  which  seems  to  be  rare,  except  in  the  case  of 
putrefactive  organisms,  as  in  the  vast  number  of  fermenta- 
tive decompositions  due  to  bacteria,  almost  the  only  gases 
found  are  carbonic  anhydride,  hydrogen,  HoS,  and  marsh 
gas. 

(iayon  (Sehutzenberger, "  Fermentation,"  1876,  p.  327), 
in  1875,  in  an  investigation  on  the  putrefaction  of  egg-, 
collected  the  gas  given  off  from  large  ostrich  eggs,  and  found 
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in  it  89  per  cent,  of  nitrogen  ;  he  odds,  however,  thai 
presence  may    be   due    to   the   accumulation  of  a   certain 
quantity  ol  air  in  the  air-bubble  before  putrefaction. 

Beehamp   (W Ihead,  "Bacteria    and  their  Products," 

1>.  1 25),  found  ili  ii  yeast  cells  under  suitable  conditions,  but 
sugar  being  withheld,  produced  pure  nitrogen  along  with 

leucine  tyrosin  a  soluble  albumi is  substance  coagulable 

bj  beat,  an  ensj  me,  a  peculiar  gummy  substance,  phosphates 
audaoetic  acid,  alcohol  and  ■  I  '  Fheseare  almost  the  only 
instances  where  observers  of  repute  have  been  convinced  of 
tin  evolution  of  free  N.  bj  bacteria.  We  Gad  thai  since 
the  above  work  was  carried  out  that  [mmendorf  I  Die  Stick- 
stoffkonservirung  im  Stallduuger,  Jour.  f.  Candwirthsh. 
\l.ll.  p.  59)  has  found  certain  bacteria  in  dung  which 
form  ammonium  nitrite,  and  this  body,  as  is  known,  splits 
up  at  ■  comparative]}  low  temperature  into  nitrogei 
witter. 

I'roiu  tlu'  bacteriological  as  well  as  the  chemical  results, 
it  i-  now  evident  that  the  fermentation  as  it  takes  place  in 
praotice  is  s  symbiotic  one  in  which  two  organisms  pla) 
the  must  important  part,  and  very,  probably  cause  the  entire 
fermentation.  This  is  shown  by  comparing  the  acids  pro- 
duced by  the  fermentation  in  the  workswith  those  produced 
by  a  mixture  of  the  organisms  a  and  8.  the  relative  amounts 
being  very  close,  while  in  all  the  fermentations  with  a  alone 
a  much  less  proportion  of  lactic  acid  is  produced,  as  the 
following  table  shows  : — 


Fermenta- 

1 

Fermenta- 



tion 

tlen 

tion 

in  \\  orks. 

a  and  3. 

■    111-.. 

!■■- 

0-8 

11-8 

uvo 

Acetic     

SB'5 

hi- 1 

•j;-:i 

aj-7 

Butyric   

12 

fa 

:".-. 

0-9 



Tio 

60-2 

The  acetic  acid,  as  far  as  we  can  ascertain,  is  produced 
directly  from  dextrose  without  the  previous  production  of 
alcohol,  since  the  presence  of  the  latter  is  not  shown  by  its 
tests  at  am  stage  of  the  fermentation.  We  have  also 
ascertained  that  the  organism  is  without  action  on  dilute 
solutions  of  alcohol,  iu  yeast  water,  no  acid  being  produced. 

We  are  indebted  to  Mr.  11.  S.  Shrewsbury  for  the 
analysis  of  some  of  the  gases  aud  volatile  acids,  and  also 
for  the  preparation  of  the  diagrams.  In  conclusion  we  may 
state  that  the  investigation  of  this  fermentation  in  the 
tannery  has  been  the  means  of  pointing  the  way  to  a  Mill 
more  complicated  process,  vi/..  "  bateing."  It  may  even  be 
possible  in  the  future  tc  place  these  processes  on  somewhat 
the  same  footing  as  the  accurately  understood  fermentations 
in  the  brewing  industry  although  the  difficulties  in  the  way 
are  much  greater. 

DlSCGSSION. 

Mr.  James  O'Suixtvan  asked  if  it  had  been  observed 
whether  there  was  any  advantage  in  employing  a  bran 
••  bate  "  in  which  the  fermentation  was  carried  on  by  the 
two  bacteria  mentioned  in  what  might  be  termed  a 
"  practically  pure "  stale.  He  was  of  opinion  that  in 
practice  a  hate  was  found  to  be  more  efficient  when  the 
fermentation  was  of  a  mixed  character.  Although  alcohol 
had  not  been  noticed,  it  was  possible  that  the  production  of 

ihol  and  it-  oxidation  into  acetic  acid  were  simultanei 
They  had  an  analogous  case  in  the  fermentation  of  maltose 
by  saccharomyces  cerevisiae,  in  which,  during  the  progress 
of  the  fermentation,  there  was  no  other  sugar  observed; 
yet,  they  knew  that  there  was  present  in  yeast  a  ferment 
capable  o  ;  hydro'.ysing  maltose  into  dextrose.  Hence,  in 
the  case  e*f  the  fermentation  of  maltose,  the  productiol 
dextrose  and  its  fermentation  must  lie  simultaneous. 

Dr.  Clowes  had  no  intention  of  criticising  the  authors' 
statement,  or  of  questioning  the  authors  in  order  to  elicit 

Note.  -Ruge  (Sitxungsber.  d.  Wien.  Acad.  d.  Wi-s.  Vol.  XLi  V . 
1882,  7:it)  found  that  the  gases  of  the  large  intestine  conta 
57*8  per  cut.  of  X,  and  Gamgee  remarks  "  in  part  a  diffusate  from 
the  blood,  but  is  certainty  in  part  derived  from  the  bacterial 
mposition  of  proteids."  (Gamgee,  Phys.  Chem.,  p.  t,;7. 
\     .11.) 


further  information.  He  wished,  however,  to  state 
conviction  that  the  work  carried  out  b\  tlu-  authors  of  the 
paper  might  be  accepted  as  trustworthy.  These  gentlemen 
worked  with  the  greatest  care,  and  verified  their  first  results 
by  repetition;  and  there  was  no  doubt  that  their  results  could 
not  rest  on  a  more  sure  experimental  foundation.     Mr.  Wood 

was  to  be  i gratulated  on   the  patient  perseverance  which 

he  had  shown  in  continuing  his  special  line  of  research, 
and  the  Society  would  doubtless  in  future  receive  further 
ineiiis  for  publication  as  the  i.  .Mill  progressed. 
There  was  cause  for  congratulation  to  Mr.  Wood  and  his 
co-worker,  not  only  for  their  successful  prosecution  of  their 
research,  but  also  tor  the  fact  that  Sir  John  Turney  took  a 

ti  minded  view  respecting  this  most  important  line  of 
investigation,  and.  as  the  responsible  head  of  the  firm  with 
which   Mr.    Wood    was    associated,  neither  discouraged  the 

ecution  of  the  work,  nor  interfered  with  its  publication. 
The    issue    of    results    of    this   character   from    laboratories 

tected  wnli  large  industrial  concern-,  should  be  con- 
sidered as  a  voucher  that  operations  Were  conducted  on 
scientific  principles,  and  should  not  only  inspire  conlid. 
in  the  character  of  their  products,  but  should  also  help  to 
remove  the  doubt  frequently  expressed,  as  to  the  scientific 
basis  underlying  industrial  pursuits  in  this  country.  In  the 
present  case  Mr.  Wood  was  undoubtedly  one  of  leaders  in 
the  scientific  improvements  of  the  tanning  industry,  aud  his 
keen  interest  in  the  advance  of  the  scientific  side  of  the 
industry  by  means  of  research  had  placed  him  in  this 
position,  and  had  caused  it  to  be  generally  recognised  both 
in  this  country  and  abroad. 

Dr.  J.  .1.  Si  dbohough  asked  whether  the  term  pure 
culture  was  not  used  somewhat  ambiguously  by  bacterioligsts 
as  it  served  to  denote  two  quite  different  tonus  of  culture, 
viz..  1,  a  colony  obtained  from  a  single  cell  which  must 
necessarily  be  an  absolutely  pure  culture  ;  '2,  a  so-called  pure 
growth  obtained  by  means  of  fractional  cultivation,  which, 
although  in  many  eases  probably  consisting  of  a  single 
species,  was  not  to  be  absolutely  relied  upon.  He  further 
asked  Mr.  Wood  whether  they  had  conclusively  proved  the 
presence  of  formic,  acetic,  and  butyric  acids  among  the 
products  of  fermentation,  and  also  whether  these  were  the 
ouly  volatile  acids  formed,  as  otherwise  the  numbers  given 
were  of  little  use.  Dr.  Sudborough  drew  attention  to  the 
recent  investigations  conducted  by  Dr.  Crossley  on  the 
separation  of  volatile  fatty  acids  by  Wechsler's  "fractional 
neutralisation  and  distillation  method,  and  asked  whether 
the  authors  had  experience-!  any  difficulty  in  separating  the 
three  neids  they  mentioned.  The  numbers  in  the  gas  analysis 
tables  also  appeared  curious,  the  percentage  of  oxygen 
varied  without  any  apparent  cause.  The  authors  had"  not 
removed  the  air  from  their  flasks  at  the  beginning  of  the 
fermentation,  and  therefore  one  would  expect  the  percentage 
of  oxygen  to  gradually  diminish  as  the  air  became  diluted 
with  the  gnsesgiven  off  during  the  fermentation.  According 
to  the  authors  however  (Table,  p.  512)  the  percent,  of  ox  \  gen 
first  diminished  and  then  increased  without  any  apparent 
cause  unless  leakage  were  suggested.  But  in  any  case  the 
per  centage  of  nitrogen  was  so  great  that  the  fact  that  the 
organism  evolved  nitrogen  could  betaken  as  established. 

Mr.  J.  Got.DING  said  that  as  an  agricultural  chemist  he 
should  like  to  thank  the  authors  of  the  paper  for  the  work 
they  had  done.  H-?  knew  of  organism-  that  could  assimilate 
free  nitrogen,  but  the  fart  that  there  were  other  organisms 
capable  of  liberating  it  was  new  to  him.  Was  the  ether 
used  for  the  lactic  acid  extractions  dry  . 

Mr.  F.  I.i i it  asked  it  the  authors  had  tried  the  action 
of  the  organism  on  different  salts  ?  He  thought  the  evolution 
of  free  nitrogen  deserved  attention  ;  there  were  no  doubt 
denitrifying  organisms  which  might  undo  the  work  of  those 
that  aided  the  agriculturist. 

Mr.  Thomas  Ttkeb  said  that  on  receiving  notice  of  the 
paper  he  read  Mr.  Wood's  paper  of  18Sl,and  Wood  and 
Willeox,  1893,  and  could  only  congratulate  the  authors  on 
continuing  such  important  work,  pregnant  with  useful  results 
to  an  important  industry.  It  was  pretty  clear  that  the  days 
of  '•  rule  of  thumb  "  were  numbered.  Our  industrial  equality, 
not  to  say  supremacy,  depended  upon  scientific  investiga- 
tion, and  Mc-srs.  Wood  and  Willcox's  work  was  of  the  kind 
required  and  should  be   encouraged  in  every  possible  way. 
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In  the  forthcoming  issue  of  the  Journal  would  appear  a 
report  from  the  Board  of  Trail,-  Journal  on  the  German 
Leather  Industry  and  Technical  Schools  in  connection 
therewith,  which  he  hoped  would  be  carefully  read. 

Mr.  .1.  T.  Wood,  on  behalf  of  himself  and  Mr.  W.  H. 
.  thanked  Dr.  Clowes  and  Mr.  Tyrer  for  their 
appreciative  remarks.  In  reply  to  Mr.  O'Sullivan  the 
research  had  shown  that  the  best  effect  was  produced  by 
the  action  of  at  least  two  organisms  working  together.  It  was 
impossible  to  sterilize  the  skins  a~  they  had  previously  been 
passed  through  a  dung  hate,  and,  in  his  opinion,  this  was 
the  source  of  the  organisms  in  question. 

They  had  previously  pointed  out  that  the  action  of  the 
skins  was  due  to  the  production  of  gases  and  organic  acids. 
He  did  not  know  of  any  one  organism  which  fulfilled  the 
conditions  so  well  as  the  two  they  had  isolated.  Possibrj 
Mr.  i  I'Sullivan  was  thinking  of  the  dung  bate,  where  the 
action  was  undoubtedly  due  to  a  mixture  of  organisms. 

They  had  not  had  time  to  investigate  the  cause  of 
failure  in  the  lactic  acid  extraction,  hut  the  ether  used  was 
dry. 

They  had  at  present  only  tried  the  action  of  the  organism 
a  on  dextrose  and  bran  infusions. 

In  reply  to  Dr.  Sudborough  he  pointed  out  that  only  in 
the  ease  of  yeast  could  a  culture  be  made  from  a  single 
selected  cell.  In  plate  cultivations  made  from  sufficiently 
diluted  mixtures  containing  only  one  or  two  species,  he 
thought  one  might  safely  presume  that  the  bacteria  from  a 
single  colony  of  such  a  plate  had  spruDg  from  a  single  cell. 
The  macroscopic  appearance  of  the  colonies  often  helped 
one  to  decide. 

lie  referred  him  to  their  previous  paper  for  the  tests  used 
to  show  what  acids  were  present ;  they  never  attempted  to 
prepare  the  pure  acids.  With  regard  to  (he  gases,  the 
volume  of  air  in  the  flasks  and  connections  amounted  in 
one  case  to  50 — 60  e.c,  in  another  to  100  c.c,  whereas  the 
volume  of  gas  collected  was  3,000  c.c.  The  gases  front  the 
first  two  days  were  rejected  as  containing  air.  The  amount  of 
N  "  as  greater  on  the  39th  day  than  on  the  Sth  day.  They 
could  not  explain  the  variation  in  the  amount  of  oxygen  : 
they  simply  gave  their  results  and  made  no  attempt  to 
theorize. 

Dr.  Clowes  wished,  as  this  was  the  last  general 
meeting  of  the  Section  at  which  Mr.  Carulla  would  preside 
as  Chairman,  to  acknowledge,  on  behalf  of  the  members, 
their  indebtedness  to  Mr.  Carulla  for  his  devotion  to  the 
interests  and  development  of  the  Section,  as  well  as  of  the 
general  Society.  By  his  constant  presence  at  all  their 
meetings,  his  courtesy  and  kindness  to  all,  and  his  develop- 
ment of  the  movement  for  extending  the  membership  of 
the  Section  in  the  Midland  towns  within  reach  of  Notting- 
ham, Mr.  Carulla  had  rendered  the  term  of  his  office 
memorable. 

The  Chairman  said  that  as  this  was  the  last  meeting  of 
his  term  of  office  he  would  like  to  remark  on  the  success 
that  had  attended  the  experiment  commenced  two  years 
ago,  of  fixing  the  dates  for  meeting  at  the  beginning  of  each 
Session,  and  trusting  for  papers  to  the  good  offices  of  the 
members  as  the  months  came  round,  irrespective  of  any 
promises  when  fixing  the  dates.  It  was  true  that  they  had 
in  Dr.  Clowes  a  reserve,  or  tower  of  strength,  but  as  a 
matter  of  fact,  although  he  had  read  several  papers  in  the 
ordinary  way,  they  had  only  been  compelled  to  call  on  him 
in  an  emergency  on  one  occasion.  He  (the  Chairman) 
ore  heartily  thanked  all  the  readers  of  papers,  and 
would  only  add.  in  conclusion,  that  much  of  the  success  of 
the  past  two  years  «;i-  due  to  the  courtesy  and  diligence  of 
their  Hon.  Sec.,  Mr.  J.  T.  Wood.  It  had  Keen  a  pleasure 
to  work  with  him  from  the  very  commencement  when  they 
were  both  new  to  their  respective  offices.  He  was  bound 
to  express  the  conviction  that,  high  as  was  the  standing  of 
of  Chemical  Industry  at  the  present  time,  it 
would  lie  carried  still  higher  by  officers  so  courteous  and 
devoted  to  duty  as  was  their  Hon.Sec.  He  heartily  thanked 
Mr.  Wood  on  behalf  of  the  whole  Section. 


XITHIFYIXG  ORGANISMS. 


BY    JOHN'    GOI/DING. 


(Lecturer  in  Agricultural  Chemistry,  University  College, 
Nottingham.) 

Mr.  John  Golding  exhibited  a  series  of  lantern  slides, 
photographs,  water  cultures  and  microscope  slides  illus- 
trative of  the  assimilation  of  nitrogen  by  leguminous  plants. 

Mr.  Golding  having  referred  to  Dr.  Yoelcker's  paper 
before  the  London  Section,  went  on  to  say  that  the  lantern 
slides  which  he  (Mr.  Golding),  was  exhibiting  were  taken 
from  plants  grown  at  the  University  College,  Nottingham, 
in  pots  of  pure  quartz  sand,  which  pots  had  received  only 
pure  chemicals  as  food. 

These  slides  comprised  all  the  commoner  farm  crops 
photographed  at  the  flowering  stage.  Abundant  growth 
was  shown  where  a  complete  manure  containing  nitrogen, 
phosphorus  and  potassium,  had  been  added,  while  in  the  case 
of  the  cereals,  rye  grass,  and  other  non-leguminous  plants 
starvation  to  a  more  or  less  marked  degree  was  demonstrated 
when  any  one  of  these  constituents  was  omitted.  With  the 
leguminous  plants,  however,  it  was  shown  that  the  pot 
which  received  no  combined  nitrogen  throve  well,  providing 
there  were  plenty  of  nodules  produced  on  the  roots. 

Mr.  Golding's  pots  of  sainfoin  and  lucerne  had  failed  to 
produce  nodules  though  grown  under  precisely  the  same 
conditions  as  the  clover,  peas,  and  beans  which  were 
abundantly  nodulated.  They  were,  however,  afterwards 
fertilised  by  being  taken  for  exhibition  purposes  to 
Leicester. 

Mr.  Golding  suggested  that  where  new  crops  were  grown 
in  any  neighbourhood  the  "  nitragin  "  fertilising  material 
should  be  tried. 

Photographs  were  shown  of  two  bean  plants  grown  in 
sterile  sand,  in  the  absence  of  combined  nitrogen,  all  other 
constituents  of  plant  food  being  added.  One  plant  was 
fertilised  and  showed  abundant  growth,  while  the  other 
which  was  not  fertilised  had  no  nodules  formed  on  the 
roots  and  was  very  stunted  and  unhealthy.  The  water 
cultures  exhibited  showed  nodules  on  the  roots  of  gorse, 
laburnum,  clover,  alsike,  peas,  beans,  and  vetches.  The 
difference  in  the  appearance  of  the  nodules  was  very 
apparent.  The  microscope  slides  and  micro-photographs 
shown,  illustrated  the  difference  in  appearance  of  the 
organisms  when  taken  direct  from  the  nodules  which  they 
inhabit.  Mr.  Golding  pointed  out  that  so  far  as  his 
experiments  had  gone,  this  difference  vanished  when  the 
organisms  were  cultivated  on  artificial  media,  though  they 
still  apparently  retained  the  power  of  fertilising  only  those 
plants  very  nearly  allied  to  the  kind  from  which  they  were 
obtained. 
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PROF.    I  II  18.    V.    I  HANDLER    IN    HIV     I  II  UR. 


THE  PRESENT  STATUS  OF   I  HE 
HYOSCINE-SCOPOLAMTNE  QUESTION 

ll\     I  01    I-     Ml  K.    K,     I'll. li. 

Qyosi  im  has  been  an  object  of  active  controversies,  more 
so,  probably,  than  am  other  one  of  the  notable  alkaloids, 
rbese  controversies,  after  apparently  becoming  dormant  for 
a  time,  have  again  ami  again  sprung  up  and  engaged 
scientists  of  note  on  opposite  sid 

It  was  from  the  BO-called  amorpbons  hyoscyamine,  the 
mixture  of  bases  obtained  from  hyoscyamine  seeds,  that 
Ladenburg  first  isolated  a  substance  to  which  he  gave  the 
nam.  .it'  hyoscine.  The  same  discoverer  assigned  to  the 
newly-found  base  the  formula  C17II.»,N03,  thus  claiming  it 
as  an  isomer  of  atropine  and  hyoscyamine.  Hesse,  on  the 
other  hand,  contended  that  the  new  base  was  possessed  of  the 
composition  (\-\l  ,\i  I  .     He  also  dec]  be  identical 

with  the  substance  which  K.  Schmidt  had  isolated  from 
scopolia  atropoides  and  which  bad  been  named  scopola- 
mine. Subsequently,  K.  Schmidt  Found  the  hyoscine  hydro- 
bromate  of  the  markets  to  consist  almost  exclusively  of 
tlu-  hydrobromate  of  scopolamine.  He  doc-  not,  however, 
consider  the  non-existence  of  a  hyoscine  <  i-H  Vs(t  to  be 
thereby  demonstrated.  He  argues  in  favour  of  the  possibi- 
lity that  a  base  of  such  composition  may  indeed  occur  io 
the  mixtures  of  alkaloids  obtained  from  the  solatia 
that  Ladenburg  had  actually  got  hold  of  that  base,  which 
gave  him  the  data  for  his  formula  and  description  of  what 
he  called  "hyoscine";  and  that  the  same  base  has  since 
then  happened  to  be  isolated  again. 

Be  that  as  it  may,  the  "  hyoscine"  put  upon  the  market 
bj  E.  Merck  has  been  and  is  assuredly  identical  with 
scopolamine.  It  is  only  for  the  purpose  of  obviating  mis- 
understandings in  commercial  and  medical  circles,  where  a 
change  of  name  is  apt  to  create  great  confusion,  that  our 
house  has  retained  in  its  trade-list  the  designation  of 
"  hyoscine  "  for  the  base  from  hyoscyamus,  while  applying 
that  of  "  scopolamine  "  to  the  base  from  scopolia  atropoides. 
Since  the  opening  of  this  controversy  the  Merck  laboratories 
have,  in  working  considerable  quantities  of  the  solanaceous 
drugs  for  alkaloids,  steadily  been  directed  toward  the 
object  of  identifying  a  has.-  (  -11  K( ';.  which  is  to  possess 
the  properties  of  hyoscine.  So  far,  however,  we  have  not 
succeeded  in  isolating  such  a  base. 

In  the  course  of  these  labours  we  were  indeed  fortunate 
enough  to  isolate  a  base  <  .-li-N'i  V.  thus  isomeric  with 
hyoscyamine  and  atropine,  from  duboisia  myoporoi.ies. 
This  base  we  have  named  "  pseudo-hyoscyauiine."  Its 
properties,  however,  differ  essentially  from  those  known  for 
hyoscine.  For  instance,  hyoscine  is  an  oily  liquid,  while 
pseudo-hyoscyamine  melts  at  about  133°  to  134°.    Thus,  the 

-  bility  ol  any  confusion  between  these  two  appi 
wholly  excluded.  The  base  isolated  from  Duboisia  myopo- 
roides  by  .1.  Gadamer  (albeit  in  quantity  insufficient  for 
exact  determination  i  is  equally  unlikely  to  represent 
Ladenburg's  "hyoscine,"  inasmuch  as  Gad&mer,  from  his 
analytic  results,  condu  les  that  it  contains  but  15  atom-  of 
carbon.  ( )ur  own  investigations  at  the  works  covered  these 
solanaceous  drugs  :  Belladonna,  duboisia,  datura,  stramo- 
nium, hyoscyamus,  scopolia. 

'  >u  examining  even  very  large  quantities  of  the  bases 
residuary  from  the  manufacture  of  atropine,  we  have  so  far 
encountered  no  substance  which  would  even  approximately 
he  capable  of  identification  with  the  "  hyoscine  <  ',-11.,  ,N'i  >,." 
Furthermore,  repeated  efforts  were  made  by  us  to  isolate 
all  the  alkaloids  from  duboisia.  All  that  was  obtained  on 
such  occasions  was  :  hyoscyamine,  hyoscine  (or  scopola- 
mine) t^-H^NO,.  considerable  quantities  of  amorphous 
base-,  ami  psendo-hyoscyamine.  Never  was  an  alkaloid 
met  with  in  this  work  answering  to  the  formula  given  by 
Ladenburg  for  hyoscine.  and  at  the  sanie  time  possessing 
it-  characteristic  properties  regarding  salts  and  double 
silts — properties     which   would    have    rendered    such     an 


Joid  incapable  of  being  overlooked.      The  s;in 
M  was  bad  from   investigation  of  the  alkaloid-  ,,t  stra- 
monium seeds,  which,  likewise,  were  worked   in  quantities 
of  thousands  of  kilogrammes.     The  Merck   laboi 
al-o  continually  working  for  alkaloid-,  large  quantities  of 

hyo-evain  these    liile- 

ot  manufacture  we  constantly  kept  our  attention  directed 
toward  isolating  the  alkaloids  occurring  among  tin-  residu- 
ary basi  -.     Nevertheless,  the  search  tor  tin-  particular  base 

here  in  question  has  proved  equally  fruitless  on  these  two 
drugs. 

In  this  connection  I  maybe  pardoned  the  liberty  of 
alluding  to  still  another  interesting  fact  developed  at  our 
laboratories.     The   statement   i-   In  el    with    in 

literature,  that  livo-iim-  (that  i-.  scopolamine)  ha-  been 
isolated  from  the  residual  ba-e-  obtained  in  'he  manufac- 
ture of  atropine.  Therefore,  it  might  readily  be  infe 
that  hyoscine  is  a  side-base  to  hyoscyamine  or  atropine  in 
the  belladonna.  We  have  studiously  kept  this  issue  in  view 
during  the  working  of  many  hundreds  of  thousands  of 
kilos,  of  belladonna  roots.  And  still  we  have  never  been 
able  to  discover  hyoscine  (meaning  scopolamine)  among 
the  residual  bases  resulting  from  these  extern  itions. 

This  experience  of  ours  tin;-  directly  contradicts  the 
inference  before  mentioned.  The  experiences  of  others,  as 
quoted  before,  may  be  presumed  to  have  been  due  to 
defective  sorting  of  the  belladonna  roots,  among  which 
may  have  remained  roots  of  other  solanaceac.  ( )r,  the 
rc-idues  remaining  from  the  manufacture  of  various  solan- 
aceous alkaloids,  and  utilised  for  obtaining  side-bases,  may 
not  have  been  kept  absolutely  apart. 

It  may  be  contended  that,  in  the  Merck  researches,  the 
hyoscine  or  scopolamine  that  might  have  been  present 
could  have  been  overlooked  in  consequence  of  its  own 
minimal  quantity.  This  contention,  however,  is  met  by  the 
fait  that  the  mixtures  of  residual  bases  were,  at  the  end. 
also  subjected  to  splitting;  whereupon  the  appearance  of 
scopoline  among  the  products  of  this  operation  must  have 
indicated  that  hyoscine  had  been  present,  if  such  were 
indeed  the  case.  From  a  single  batch,  for  instance,  of 
residual  basis  thus  treated,  100  kilos,  of  tropine  were 
obtained,  whereas  the  presence  of  a  higher-boiling  base  was 
monstrable. 
To  return,  after  this  little  digression,  to  my  main  topic,  I 
would  once  more  summarise  our  laboratories'  experiences 
regarding  the  latter,  to  wit  :  With  due  consideration  of  the 
various  solanaceous  drugs,  and  with  the  use  of  very  con- 
siderable quantities  of  them,  the  results  so  far  have  failed  to 
show  the  possibility  of  obtaining  a  ba-e  possessing  the 
properties  of  hyoscine  and  answering  to  Ladenburg's  for- 
mula of  t'i;N..t(>3.  Thus,  this  whole  question  has,  by  this 
time  dwindled  down  almost  exclusively  to  a  controversy 
between  0.  Hesse  and  E.  Schmidt  as  to  the  propriety  of 
designating  the  surely-established  alkaloid  C',-H;lX04,  either 
as  ■'  scopolamine  "  or  as  "  hyoscine." 

The  polemics  between  the  two  investigators  named  have, 
however,  recently  extended  into  still  another  chapter  of  the 
solanaeea'-alkaloid  research,  which  bears  close  relations  to 
to  th,'  one  1  have  here  discussed.  <  I.  llesse  published  an 
ration  made  by  him  in  the  scopolamine  hydrobromate 
of  commerce,  to  this  effect  : — He  frequently  found  this  -alt 
to  contain  al.-o  notable  quantities  of  another  base,  differing 
from  scopolamine  by  the  absence  of  optical  rotatorv  power. 
This  would,  of  course,  have  the  result  that  such  a  mixed 
salt  would  show  a  sma]]er  arc  of  rotation  than  that  due  to 
the  pure  scopolamine  hydrobromate. 

He  succeeded  in  isolating  this  inactive  base,  and  gave  it 
the  name  of  "  atroscine."  Hesse  argues  against  any  sup- 
position of  identity  as  between  his  "atroscine"  and  the 
so-called  *'  inactive  scopolamine,"  found  by  E.  Schmidt. 
His  reasons  herefor  are  two  : — Firstly,  he  did  not  succeed 
in  obtaining,  by  the  treatment  of  hyoscine  with  alkalis,  an 
inactive  base  of  equal  composition.  Secondly.  He  claimed 
on  the  other  band,  that  the  decrease  in  optical  activity 
resulting  in  hyoscine  upon  treatment  with  alkalis  is  due 
altogether  to  a  splitting  of  the  hyoscine  into  a  -  split-basi 
which  he  calls  "  oscine."  and  tropic  or  atropic  acids. 
0.  Hesse's  "oscine"  is  stated  as  being  identical  with. 
E.  Schmidt's  split-base  "  scopoline." 
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B.  Schmidt,  again,  gives  the  genesis  of  his  "inactive 
scopolamine  "  as  being  likewise  brought  about  through  the 
action  of  alkalis  on  scopolamine;  with  the  additional 
statement  thai  it  can  also  be  produced  by  using  silver  oxide 
of  the  alkalis.  lie  states  that  he  never  encountered 
an)  "  atrosciue  "  in  the  process  of  isolating  alkaloids  from 
commercial  seopolia  routs  or  hyoseyamus  seeds.  Schmidt 
further  explains  that  accordingly  as  the  liquors  from  seopolia 
root  are  treated  with  less  or  more  intensively-acting  alkalis 
one  may  obtain  at  will  either  a  normal  scopolamine  (rotating 
about  24  to  2jM.  or  a  feebly-rotating  one.  He  succeeded 
even  in  directly  obtaining,  from  one  and  the  same  seopolia 
root,  a  normally  (that  is,  strongly)  rotating  and  a  feebly- 
rotating  scopolamine.  The  former  was  obtained  by  alkali- 
nising  the  liquors  with  sodium  bicarbonate  or  ammonia  ; 
the  other  by  employing  strong  bases,  such  as  soda-lye, 
concentrated  solution  of  potassa,  &c. 

It  is  thus  still  an  open  question,  whether  or  not  Hesse's 
"  atroscine  "  should  be  regarded  as  identical  with  Schmidt's 
"  inactive  scopolamine."  Upon  considering  the  contra- 
dictory verdicts  of  medical  authorities  who  have  tested  both 
tluse  substances  as  to  their  action  on  the  eye,  one  might 
almost  incline  toward  the  second  alternative  ;  that  is, 
non-identity. 

t ).  Hesse,  in  his  treatise,  quotes  medical  councillor  Dr. 
i.  _-  ir's  conclusions  from  physiological  tests  made  la- 
bial with  atrosciue,  to  the  effect  that  its  action  differs  in 
certain  points  from  that  of  scopolamine.  The  passage 
quoted  reads  as  follows  :  "  We  thus  find  that  this  remedy  " 
(that  is.  atroscine)  "  acts  identically  with  atropine  and 
scopolamine,  in  so  far  as  its  mydriatic  effect  is  concerned  ; 
while  in  the  matter  of  paralysing  the  accommodation  it  con- 
siderably surpasses  both  these  substances  in  promptness  of 
action  as  well  as  in  duration  of  effect ;  the  ratio  of  difference 
ranging  from  double  to  quadruple." 

E.  Schmidt,  on  the  other  hand,  reports  that  Prof.  Dr. 
Uhthoff,  Director  of  the  Eye  Clinic  at  the  University  of 
Marburg,  in  conjunction  with  Dr.  Axenfeld,  Lecturer, 
arrived  at  the  following  important  conclusion  : — In  com- 
parative tests  with  a  strongly  rotating  scopolamine  hydro- 
bromate (25-43°)  and  a   very  feebly  rotating  salt  (6-62), 

" it    was   found   that   no    difference   whatever 

could  be  shown  between  the  effects  of  these  two  salts." 

To  these  contradictory  reports  published  by  Schmidt  and 
by  Hesse,  I  can  add  the  following  facts  gathered  from 
observations  made  by  us  at  the  Darmstadt  Laboratory. 
Ever  since  this  property  of  hyoscine,  ot  stroDgly  rotating 
the  plane  of  polarisation,  has  been  known,  special  regard 
ii  given  to  this  point  at  our  laboratories  in  working 
the  side-bases  from  hyoseyamus  seeds  for  hyoscine.  The 
product  of  each  separate  batch  was  invariably  examined 
for  the  determination  of  its  optical  properties.  In  the 
course  of  these  observations  it  was  found  that  we  always 
obtained  a  hyoscine  of  normal  rotatory  power  with  but 
very  slight  variations,  that  is,  ranging  between  about  24 
and  25  degrees.  We  have  been  unable  so  far  to  discover 
a  feebly  rotating  preparation  obtained  from  hvoscvamus 
seeds. 

In  the  manufacture  of  scopolamine  from  -copolia  roots, 
n.-  made  the  optical  rotatory  power  a  subject  of  special 
i  only  quite  recently  ;  and  in  consequence  f  can 
give  you  the  results  only  on  an  amount  of  scopolamine 
obtained  from  about  10,000  kilos,  of  the  roots.  The 
scopolamine  hydrobromate  from  this  quantity,  on  being 
crystallised,  was  shown  to  be  absolutely  pure,  but  to 
-  a  Ucvo-rotatory  power  of  only  13-47  . 

In  connection  herewith  I  should  state  that,  in  workin" 
opolia  routs  anil  in  working  up  the  sid  bases  for 
scopolamine,  exactly  the  same  Stages  »ere  adhered  to,  as 
in  w. irking  the  hyoseyamus  seeds  and  in  working  up  their 
side-bases  for  hyoscine.  Especially  in  the  manner  of  using 
alkali  in  both  series,  the  mosl  punctilious  care  and  attention 
sercised  in  order  to  make  the  conditions  in  both 
exactly  equal.  Hence,  I  cannot  well  refrain  fr<  m  the 
conclusion  that  the  alkali  can  hardly  have  caused  the 
difference  in  rotatory  power  in  these  "cases  of  our-  ;  tor, 
had  it  done   -  feebly  rotating  product  must  have 

resulted   in  the  isolation  of  the  hyoscine  as  well  a>  in  the 
other  case.     This  experience  seems  tome  to  argue  largely 


in  favour  of  O.  Hesse's  view,  that  two  chemically  equal 
basic  substances,  which  so  far  can  be  distinguished  from 
one  another  only  by  their  optical  activities,  are  contained 
in  the  ordinary  scopolamine  hydrobromate  ;  and  that,  quite 
possibly,  they  cxi-t  performed  already  in  the  seopolia 
root. 

The  few  observations  so  far  available  cannot,  of  course, 
suffice  to  settle  the  pending  controversy.  But  it  affords 
me  gratification  to  be  in  a  position  to  promise  the  early 
publication  of  further  results  from  considerably  larger 
batches  of  seopolia  rojts.  in  which  likewise  the  various 
results  will  be  most  carefully  noted  :  which,  I  hope,  may 
contribute  toward  the  further  elucidation  of  this  question. 

THE    MANUFACTURE    AND    APPLICATIONS    OF 
LACTIC   ACID. 

T.V     W.VN    A.    CI.AFLIX. 

This  paper  consists  of  extract  from  notes  on  observations 
taken  during  seven  years'  experieace  in  the  manufacture  of 
lactic  acid  on  a  large  scale  on  lines  laid  down  by  my 
predecessor,  Mr.  Chas.  E.  Avery.  While  some  of  my  facts 
are  not  new,  considerable  work  having  been  done  very 
recently  on  this  subject ;  and  while  none  of  my  investigations 
have  been  carried  farther  than  the  daily  exigencies  of 
manufacture  required,  vet  I  trust  that  from  the  exceptional 
opportunities  that  I  have  had,  they  may  be  found  of  interest. 

The  lactic  acid  industry  dates  back  about  20  years,  when 
Mr.  Avery  began  his  investigation,  which  resulted  in  the 
process  which  he  covered  from  1SS1  to  1885  by  American 
and  foreign  patents.  The  production  of  lactic  acid  on  a 
large  scale  by  fermentation  is  interesting  because  it  employs 
micro-organisms  to  split  up  the  glucose  molecule  into  two 
molecules  of  ethylidene  lactic  acid.  The  micro-organism 
that  does  this  work  is  well-known  as  the  bacillus  acidi 
lactici.  This  bacillus  has  been  described  variously.  Xot 
from  any  inacuracy  of  the  observer,  but  because  it  is  of 
great  variety  itself,  a  certain  variety  developing  most  rapidly 
in  a  certain  medium.  The  bacillus  which  does  the  work  in 
a  highly  nitrogenous  saccharine  solution  is  a  large  species. 
Its  form  is  a  double  truncated  cone,  averaging  in  length 
2  to  2V  mm.,  and  about  1  mm.  in  diameter.  It  has  the 
tendency  of  all  lactic  bacteria  to  link  itself  together  in  pairs 
or  short  chains.  The  most  abundant  lactic  bacteria  in  sour 
milk  are  only  -^  mm.  long,  but  a  little  thicker  in  proportion 
than  those  found  in  my  saccharine  solutions. 

The  manufacture  of  lactic  acid  has  three  divisions  : — The 
preparation  of  the  saccharine  solution,  the  fermentation,  the 
conversion  of  the  fermented  liquor  into  commercial  lactic 
acid.  The  source  from  which  the  saccharine  solution  is 
obtained  is  not  important.  The  location  of  the  factory 
determines  the  raw  material  that  can  furnish  a  glucose 
liquor  most  cheaply.  The  proportional  composition  of  the 
saccharine  solution  is  very  important.  For  complete  decom- 
position the  saccharine  solution  should  not  vary  between  the 
limit  1  -  O.j  to  1-075  sp.  gr. ;  for  technical  reasons  the  higher 
density  is  preferable.  A  solution  of  that  density  will  contain 
from  7 J  to  11  per  cent,  of  saccharine  matter.  It  is  not 
essential  to  have  all  the  saccharine  matter  in  the  form  of 
grape  sugar.  In  tact,  it  seems  to  be  advantageous  to  have 
10  to  15  per  cent,  of  it  as  cane-sugar,  which  becoming 
inverted  in  the  process,  furnishes  fresh  material,  as  it  were, 
for  the  ferment.  To  do  its  work  thoroughly,  the  lactic 
bacillus  needs  be  well  nourished  by  nitrogenous  matter. 
The  most  convenient  form  for  this  nitrogenous  material  is 
a-  it  comes  from  vegetable  life,  as  extracted,  for  instance, 
from  bran  by  the  action  of  boiling  water  and  dilute  acid. 
At  different  times  I  have  used  material  obtained  from  animal 
and  mineral  sources.  In  the  laboratory  it  is  difficult  to 
detect  material  differences.  On  the  large  scale,  I  prefer  a 
vegetable  source  ;  there  seems  to  be  a  complete  utilisation 
of  the  material.  The  amount  of  nitrogenous  material  should 
be  at  least  S  per  cent,  of  the  saccharine  constituents.  I 
as-time  by  nitrogenous  matter  a  body  of  substantially  the 
composition  of  albumin  containing  15  to  20  per  cent,  of 
nitrogen  in  complex  form.  Perhaps  it  would  be  more 
accurate  to  say  the  total  nitrogen  should  be  nearly  2  per 
cent,   of  the   saccharine   material,  and  preferably  combined 
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with  carbon.     [(  b  miDcral  food  is  to  be  smployed,  ammonia 
salts  should   he  in  larger  proportion  than  nitrates.     A  low 
percentage  of  phosphates   "ill  suffice, and  the  pre* 
mnoh  potassium  doi  i  not  seem  to  bi  essential. 

The  requisite  Baccharine  solution  made  up  and  boiled  for 
at  least  an  hour,  to  make  sine  of  sterilisation,  is  conveyed 
into  the  fermentation  tank.     There  ii   is  rapidly  fooled  to 

i  or  lower,  not  going  below  15  .  and  imprt 
Impregnation  takes  place  at  a  higher  temperature  than 
observers  have  generally  stated,  a  peculiarity  perhaps  arising 
1 1  ■  >mi  the  large  scale  :it  which  the  work  is  carried  on.  I 
m:i\  state  here,  in  a  general  way,  that  the  modified  couditions 
runs, 'it  li\  working  the  bacteria  on  a  large  scale 
opportunity  for  variation  from  laboratory  results.  A  large 
body  of  fermentable  liquor  is  less  susceptible  to  foreign 
sport's,  more  energetic  in  its  development,  and  productive  ol 
limn'  obvious  results  than  a  solution  such  as  is  usually  found 
in  the  laboratory.  Consequently  1  feel  that  the  chemist, 
who  is  to  investigate  and  utilise,  tothefullesl  extent  nature's 
great  oxidising  agent,  the  mycoderma  uceti,  and  nature's 
gnat  reducing  agent,  the  bacillus  butyrici,  iuu^t  be  as 
familiar  with  them  in  a  5,000  gallon  vat  as  in  the  pure 
culture  stan-  in  n  tost  tube. 

In  continuous  manufacture  the  ferment  solutions  are 
impregnated  from  a  preceding  ferment  liquor,  in  which  a 
lively  fermentation  is  in  progress.  Decided  advantage  is 
obtained  by  tuning  a  generous  amount  of  such  liquor,  l'h  per 
sent,  is  none  too  much.  For  an  original  impregnation, 
laotic  bacteria  must  be  obtained  from  an  outside  source. 
1  prefer  to  use  tor  that  source,  milk  that  has  been  allowed 
to  stand  at  a  temperature  of  ■!.">  until  slightly  sour.  If  the 
milk  is  allowed  to  sour  too  long,  before  using  as  an  impreg- 
nating fluid,  a  tendency  is  shown  for  butyric  bacilli  to 
develop.  This  same  objection  is  true  if  rotten  cheese  is  used. 
Should  the   saccharine    solution    be    allowed   to    ferment 

spontaneously,  everything  may  happen  or  nothing.     A  \ I 

lactic  fermentation  may  develop,  a  meagre  alcoholic,  or  a 
meagre  viscous,  a  little  butyric,  or  a  little  of  each,  and  very 
much  butyric,  the  last  of  which  is  most  probable.  The  best 
original  impregnation  I  ever  had  was  obtained  in  the 
following  manner  : — A  pure  culture  of  the  lactic  bacillus  was 
obtained  from  the  bacteria  in  a  ferment  tank,  and  preserved. 
Previously  sterilised  milk  was  impregnated  bom  this  culture. 
and  kept  under  pure  culture  conditions  for  a  day,  and  then 
used  with  noticeable  advantage  over  the  spontai 
soured  milk. 

The  impregnation  accomplisl  -  iccharine  solution, 

which  should  be  neutral  or  faintly  acid,  not  alkaline  the 
main  process  in  the  manufacture  of  lactic  acid  is  begun. 
The  success  or  failure  in  the  manufacture  depends  wholly 
in  the  management  of  the  fermentation.  For  eci 
production,  over  90  per  cent,  of  the  glucose  must  be  eon- 
verted  into  lactic  acid.  Any  unconverted  glucose  works  a 
double  injury,  not  only  being  a  loss  of  material,  but  also 
making  the  resultant  lactic  acid  liable  to  subsequent  de- 
compositions. In  our  factory  to-day  we  have  practically 
no  r.sidue  of  undecomposed  glncose,  and  the  yield  of  lactic 
acid  is  over  98  per  cent.  As  1  have  sail  before,  the 
impregnation  takes  place  at  4."r  or  above,  and  from  that 
point  the  temperature  is  allowed  to  decrease  somewhat  as 
the  fermentation  solution  grows  older.  If  it  is  desirable. 
as  it  usually  is,  to  have  the  fermentation  proceed  brisk! v, 
the  temperature  inti-t  be  higher  than  when,  as  ally 

the  ease,  it  is  desired  to  have  a  slow  fermentation.  It 
should  be  borne  in  mind,  however,  that  a  lactic  fermentation 
of  itself  gives  out  considerable  heat ;  the  more  so  if  quick 
running.  As  the  fermentation  progresses,  the  solution 
must  be  neutralised  with  milk  of  lime,  or  chalk  in  sus- 
pension. The  limits  of  acidity  in  which  lactic  bacteria  are 
healthy  are  rigidly  confined  between  O'Gi!  and  0*5  of  1  per 
cent.  Keeping  the  acidity  of  the  fermentation  between 
these  limits  is  the  main  preventative  against  butyric 
fermentation,  as  the  regulating  of  the  temperature  is  the 
preventative  against  alcoholic  fermentation.  If  the  fer- 
menting solution  is  over  neutralised,  the  butyric  ferment 
will  at  once  begin  to  act,  and  once  active  is  very  difficult 
to  control.  It  is  the  greatest  enemy  to  the  lactic  fer- 
mentation, destroying  the  lactic  acid  that  has  been  made. 
aud  devouring  new  quantities  as  fast  as  they  can  he  pro- 


duced. In  'J  I  hours  one-third  of  the  lactic  and  may  be 
destroyed  by    the   butyric   bacillus.     Ann  Ferments  cannot 

j   be   used    will ii  h    safety    in    lactic   fermentation.     The 

lactic  bacillus  is  more  susceptible  than  othi  and 

is   killed   while  others    are  only  stagnated.     Mustard 

oil    is    about    the    only    exception    that    I    know.       This    has 

irentl]  a  deadening  effect  on  butyric  fermentation,  with 
no  serious  effect  on  the   lactic    fermentation.     The 
fermentation  is  best  i pleted   in   from  three  to  six  days, 

although  ils  life  may  be  prolonged  up  to   a   fortnight.      Any 

prolongation  of  life  is  attended  with  the  danger  of  but 
invasion.     When  the  fermentatio  .  the  liquor  must 

be  heated  sharply  to  kill  all  bacteria  and  spores  and  prevent 
sequent  fermentation 

The  fermented  liquor,  which  is  now  a  solution  of  calcium 
lactate,  with  a  multitude  of  dead  lactic  bacteria  floating  in 
it,  is  filtered  and  evaporated.  If  a  pure  lactic  acid  is 
desired,  the  calcium  lactate  is  allowed  to  crystallise  and 
purified  bj  repeated  crystallisation.  For  a  commercial 
lactic  aeid,  decomposition  by  sulphuric  acid  of  the  di  n-e 
uncrystallised  Bolutioo  of  calcium  lactate  gives  an  acid  of 
sufficient  purity.  The  free  arid  obtained  from  this  de- 
composition is  further  concentrated  to  such  strength  as  the 
market  demands.     In  evaporating  free  lactic  acid  thei 

danger  of   forming   lactic  anhydride.     It  is  ] ible  to  have 

conditions  such  that  the  longer  evaporation  takes  place 
the  less  percentage  of  lactic  aeid  is  obtained.  In  con- 
centrated solutions,  very  little  lacti.'  acid  is  lost  by- 
volatilisation.  In  dilute  solutions  much  acid  may  be 
mechanically  carried  away  with  steam,  especially  if  a  blast 
is  used.  -V  50  per  cent,  solution  is  about  as  concentrated 
as  it  is  economical  to  manufacture,  This  appears  on  the 
market  as  a  syrupy  liquid,  with  more  or  less  brown  colour, 
and  a  specific  gravity  of  1*20,  anil  contains  about  7  per 
cent,  lactic  anhydride. 

The  applications  of  lactic  aeid  to-day,  while  limited,  are 
increasing.  The  majority  of  all  that  is  produced  is  used 
by  the  woollen  dyer  as  an  assistant  in  mordanting  with 
bichromate  of  potassium.  For  this  purpose  I  believe  it  has 
advantages  which  the  technical  world  is  beginning  to  appre- 
ciate. Without  discussing  at  length  the  comparative  merits 
ol  tartaric,  oxahe.  and  lactic  acids,  I  will  just  mention  the 
advantages  which  are  claimed  for  lactic  acid,  namely, 
greater  reducing  power,  greater  solubility  of  itself  and  its 
salts,  and  less  corrosive  action.  The  first  claimed  advantage 
the  greater  reducing  power  of  lactic  acid  towards  chromium 
salts  and  chromic  acid,  is  generally  admitted  iu  comparison 
with  oxalic  acid,  and  also  in  the  case  of  tartaric  acid, 
although  the  fact  that  tartaric  acid  reduces  chromium  salts 
more  quickly,  has  led  to  some  discussion.  Admitted  that 
lactic  acid  has  the  greater  reducing  power,  the  value  of  this 
property  in  the  dye-bath  is  not  yet  absolute,  as  with  many 
colouring  matters  I  do  not  find  that  the  best  results  are 
obtained  with  the  chromium  reduced  to  its  lowest  terms. 
Vet,  if  lactic  acid  does  the  most  economical  reducing,  it  is 
but  a  question  of  correct  proportioning  of  the  recipe,  to 
ditain  the  desired  shade  at  the  lowest  cost.  The  second 
and  third  advantages — greater  solubility  and  less  corrosive 
action — are  unquestioned.  In  corroboration  of  my  estimate 
of  the  value  of  lactic  acid  in  the  woollen  industry,  the 
following  statistics  of  lactic  acid  are  submitted.  In  1894 
the  dyehouses  of  the  United  States  and  Canada  used  about 
100,000  lb.  lactic  acid,  while  none  was  used  in  England  or 
Europe;  in  1895  there  was  a  domestic  consumption  of 
1,000,000  lb.,  and  a  foreign  consumption  of  500,000  lb.; 
in  1896  the  domestic  consumption  was  1,200,0001b.  and 
the  foreign  1,000,000  lb. 

Lactic  acid  is  used  to  a  very  limited  extent  in  the  calico 
printing  industry.  Some  discharge  effects  can  he  obtained 
advantageously  with  it.  In  most  instances,  however,  the 
hygroscopic  nature  of  the  acid  is  injurious  in  its  effect  on 
colours  which  have  to  be  steamed. 

Next  to  the  woollen  industry  the  most  importani  applica- 
tion for  lactic  acid  is  in  the  preparation  of  hides  for  tanning. 
The  efficiency  of  the  bran  drench  for  removing  the  lime 
from  the  skin,  and  making  it  porous  and  in  good  condition 
for  receiving  the  tannage,  is  due  to  the  lactic  acid  pro- 
duced by  the  fermentation  of  the  bran.  A  dilute  solution 
of  lactic  acid  will  do  this  work  as  well,  and  is  much  easier 
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to  control  in  its  action.  The  slightly  higher  cost  is  more 
than  compensated  for  by  the  prevention  of  waste.  To  the 
researches  of  Mr.  Wood  (J.  T.  Wood,  this  Journal,  1885, 
shj.)  and  Mr.  Andreasch  (F.  Andreasch,  Der  Gerber 
21,  506;  22,  513)  this  application  is  attributable.  In 
America  over  300,000  lb.  of  lactic  acid  have  been  consumed, 
mainly  by  a  few  tanneries,  during  the  la>t  six  mouths. 

In  the  household  lactic  acid  i*  used  medicinally,  and  1-  a 
substitute  for  other  acids  and  fruit  juices  in  making  acid 
beverages.  The  large  possible  application  of  lactic  acid  for 
domestic  use — the  replacing  of  cream  of  tartar  by  the 
acid  lactate  of  calcium— has  not  yet  been  put  in  practical 
operation. 

With  regard  to  the  analysis  of  lactic  acid,  I  feel  I  can  add 
little  to  what  Allen  has  collected  in  the  latest  volume  of  his 
(  Irganic  Analysis,  (A.  II.  Allen,  Commercial  Organic 
Analysis,  Vol.  III.,  Part  III.,  411  et  seq.).  On  account 
of  the  solubility  of  all  its  salts,  the  direct  determination 
of  lactic  acid  is  a  long  and  delicate  process.  Generally  the 
indirect  method — determining  total  acidity  and  percentage 
of  foreign  acids — gives  most  expeditious  results.  There  is 
not  much  sophistication  of  lactic  acid.  Sometimes  acetic 
and  mineral  acids  are  found  in  it,  and  now  and  then  samples 
of  so-called  lactic  acid  containing  no  lactic  acid  at  all. 
Usually,  however,  commercial  lactic  acid  is  pure,  except  from 
products  incident  to  manufacture  and  not  deleterious  in 
effect.  The  strength  varies  from  20  to  50  per  cent.,  accord- 
ing to  the  price  and  for  what  purpose  the  acid  is  intended 
to  be  used. 

Discussion. 

Dr.  L.  Rectek  asked  whether  ether  or  alcohol  was  used 
to  separate  the  lactic  acid  from  the  mixture  of  calcium 
lactate  and  sulphuric  acid. 

Mr.  Claii.ix  said  that  the  bulk  of  the  sulphuric  acid  was 
neutralised  by  the  calcium  of  the  calcium  lactate,  calcium 
sulphate  being  practically  insoluble  in  lactic  acid.  No  ether 
or  alcohol  was  u>ed.  The  solution  of  lactic  acid  was  simply 
evaporated.  In  reply  to  a  question  from  Dr.  G.  A.  Pro- 
chazka,  for  percentages  higher  than  30  per  cent,  it  was 
advantageous  to  evaporate  in  vacuo ;  for  less  percentages 
air  would  do  perfectly  well.  Copper  vessels  were  employed 
lor  evaporating. 

In  reply  to  a  question  whether  any  difference  in  the 
fermentation  from  the  amount  of  electricity  in  the  air  was 
observed,  on  the  principle  of  thunder  storms  making 
milk  sour,  the  author  stated  he  had  never  noticed  any 
difference,  because  the  ferment  solutions  were  well  pro- 
tected from  atmospheric  influences  and  kept  at  a  uniform 
temperature.  Lactic  acid  made  by  evaporation  had  more 
or  less  colour  according  to  circumstances.  It  contained  no 
sulphuric  acid  or  sulphate  of  lime.  Baryta  was  used  to 
remove  any  traces  of  sulphuric  acid,  although  sulphate  of 
lime  was  very  nearly  insoluble  in  concentrated  solutions  of 
lactic  acid.     The  temperature  employed  was  about  115°  C. 

Mr.  B.  C.  Woodcock  asked  in  what  form  the  nitro- 
genous matter,  intended  to  act  as  food  for  the  bacteria,  was 
added  to  the  solution — whether  a>  ammonia  salt  or  as  albu- 
menoid-.  And  what  was  the  final  condition  of  this  nitrogen 
in  the  solution  after  the  fermentation  germ  bad  done  its 
work. 

Mr.  Clafi.ix  said  the  nitrogen  seemed  to  be  taken  up  by 
the  ferments  themselves  ;  for  when,  after  fermentatiorj,  the 
solution  was  filtered  and  the  dead  bacteria  collected  aud 
analysed,  there  was  as  much  nitrogen  in  them  as  in  the 
original  solution. 

The  Chairman  said  that  Mime  interesting  investigations 
had  recently  been  mad.-  in  Boston  with  regard  to  the  bacteria 
in  milk,  anil  it  was  found  that  by  the  use  of  special  precau- 
tions milk  free  from  bacteria  could  be  drawn  from  the 
udder  of  the  cow,  showing  that  the  milk  in  the  cow  was 
free  from  bacteria,  but  in  the  process  of  milking  became 
impregnated.  The  cow  was  covered  with  dust,  which  was 
full  of  germs,  so  that  in  the  ordinary  course  the  milk  in  the 
pail  became  impregnated  as  soon  as  it  was  drawn  from  the 
cow,  and  in  many  ca-es  more  bacteria  bad  been  found  in 
milk  as  delivered  than  there  were  in  an  equal  quantity  of 
sewage,  the  milk  favouring  the  rapid  development  of  the 
bacteria. 


THE  DETECTION  OF  ARSENIC  AND  ANTIMONY, 
EITHF.i;   ALONE  OP,   IN  MIXTURE. 

BY    1'.    II.   CONRADSON. 

In  1889  there  appeared  in  the  "  Druggists'  Circular  aud 
Chemical  Gazette  "  an  article  setting  forth  the  sensitiveness 
of  the  well-known  Hager's  silver  nitrate  test  for  arsenic 
(evolution  of  arseniuretted  hydrogen)  with  zinc  and  dilute 
sulphuric  acid,  letting  the  evolved  gas  act  upon  filter- 
paper  moistened  with  nitrate  of  silver  solution.  If  arsenic 
is  present  the  silver  paper  blackens.  Although  the  nitrate 
of  silver  paper  is  all  that  can  be  desired  as  regards  delicacy 
for  arsenic,  still  the  test  in  the  presence  of  sulphur  and 
antimony  is  not  certain,  neither  does  it  fully  decide  whether 
antimony  might  be  absent  or  present.  On  this  ground  I 
set  about  to  devise  a  simple  test  for  the  detection  of  anti- 
mony, whether  alone  or  in  mixture  with  arsenic.  After  a 
good  deal  of  study  on  the  subject,  I  found  the  following 
indicator,  or  test  paper  (which  I  will  call  "  nitro-iodinc 
paper  ")  to  work  very  satisfactorily  indeed. 

The  material  to  be  tested  for  arsenic  or  antimony,  or 
both — such  as  colours,  paper-hangings,  fabrics,  or  other 
organic  or  inorganic  matter — is  treated,  according  to  Hager's 
method,  with  concentrated  solution  of  soda  nitrate,  dried, 
and  burnt  upon  a  porcelain  saucer,  residue  boiled  with 
potash  solution  in  excess,  filtered,  and  acidified  with  dilute 
sulphuric  acid,  treated  with  permanganate  of  potash,  to 
destroy  any  organic  matter  that  still  may  be  present ;  or  the 
material  to  be  tested  may  be  treated  in  any  other  suitable  or 
well-known  manner  to  insure  the  solution  of  the  arsenic  and 
antimony  compound. 

After  the  material  to  be  tested  has  been  dissolved  in 
sulphuric  acid,  the  following  procedure  and  precautions 
have  been  found  to  work  satisfactorily  : — ■ 

Four  test  papers  are  used,  freshly  prepared  and  still 
moist.  Nos.  1,  2,  and  3  are  prepared  by  placing  a  drop  or 
two  of  lead  acetate,  silver  nitrate,  and  mercury  chloride 
solutions  respectively  oc  the  middle  of  a  piece  of  filter 
paper,  large  enough  to  cover  the  test-tube.  No.  4  is 
prepared  by  putting  two  drops  of  nitric  acid  (sp.  gr.  1-20) 
on  the  middle  of  a  piece  of  paper,  allowing  it  to  spread,  and 
then  placing  two  drops  of  potassium  iodide  solution  (1  in 
10)  on  the  middle  of  the  nitric  acid  spot.  All  these  test 
papers  should  be  prepared  just  before  using,  and  in  order, 
as  described  later  on. 

The  apparatus  used  is  an  ordinary  test-tube,  about  S  ins. 
long  and  1£  ins.  in  diatn.,  with  some  cotton,  granulated  zinc 
(free  from  sulphur,  arsenic,  and  antimony),  and  dilute 
sulphuric  acid  (also  free  from  arsenic  and  antimony).  In 
place  of  the  granulated  zinc,  pure  magnesium  rihbou  can  be 
used  with  great  satisfaction. 

The  test  is  made  as  follows:  —  Put  some  of  the  pure  zinc 
in  the  test-tube,  add  some  dilute  sulphuric  acid,  insert  a 
loose  cotton  plug,  and  lay  test  paper  No.  1  (lead  paper)  on 
the  top  of  the  test-tube.  If  the  paper  does  not  become  dark 
coloured  after  10  to  15  minutes  the  zinc  is  free  from 
sulphur,  or  if  the  paper  should  darken  somewhat  after,  say, 
5  minutes,  then  take  a  fresh  paper  from  time  to  time  until 
the  lead  paper  is  not  coloured.  I  have  found  that  zinc  con- 
taining a  little  sulphur  may  give  quite  a  strong  reaction  at 
first,  but  after  5  to  It)  minutes  it  hardly  shows  any  sign  of 
sulphur.  Of  course,  should  the  generated  hydrogen  after  15 
to  20  minutes  still  show  a  reaction  for  sulphur  on  the  had 
paper,  the  zinc  or  acid,  or  both,  are  unfit.  As  soon  as  no 
reaction  on  paper  No.  1  is  shown,  the  silver  paper  No.  2  is 
inserted;  should  no  coloration  take  place  after  15  minutes,  the 
zinc  and  the  acid  may  be  considered  all  right  for  most  cases. 

Of  course  if  the  acid  and  zinc  are  known  to  be  free  from 
sulphur  and  arsenic,  the  above  preliminary  tests  can  be 
omitted  ;  however,  it  is  always  advisable  to  make  these  two 
preliminary  tests,  as  I  have  found  from  experience,  using 
granulated  zinc,  that  some  lumps  are  free  from  sulphur 
and  arsenic,  and  others  from  the  same  lot  contain  these 
impurities. 

Now  some  of  the  suspected  material  in  solution  is  added, 
but  not  too  much  at  a  time.  The  gas  should  never  be 
generated  too  fast,  or  the  papers  will  not  give  so  distinct 
shades  or  colours.    Then  insert  test  paper  No.  4.    If  no  reuc- 
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lion  .i|i|.,:irs,  the  material  is  free  from  sulphur.  Then 
i « i — « - r t  No  _'  silvi  i  paper.  If  there  is  uo  coloratioD,  even  after 
■owe  time  ( 13  to  90  minutes),  the  material  is  apparently  free 
from  arsenic  and  antimony,  shovilil  a  coloratioD  appear  on 
the  test  paper,  then  either  arsenic  or  antimony ,  or  both,  maj  be 
pr.  sent.  In  that  case  remove  the  silver  paper  and  insert 
paper  No.  3 — the  mercury  chloride  paper.  If  arsenic  alone 
be  present, a  pure  lemon-yellow  Bpol  appears,  which  gradually 
deepens  to  a  pale  yellowish-brown  colour.  This  reaction  lias 
to  be  watched  carefully,  as  the  yellow  colour  disappears 
rather  fast  if  too  violent  generation  of  the  gas  is  allowed,  or 
niiieh  arsenic  ahoold  be  present.  Antimoniuretted  hydrogen 
produces  on  this  paper  ■  brownish-grey  spot,  or  colour  with 
no  vellow  in  it  and  quite  distinct  from  the  arsenial  eolora- 
tion.  If  no  yellow  colour  should  appear  on  this  paper  at 
tirst,  tun  a  grej  or  brown  colour  without  any  yellow  tint, 
especially  round  the  border  of  the  moistened  paper,  arsenic 
may   be    considered    absent,    bat    antimony    is    probably 

present. 

Of  coarse  it  should  be  borne  in  mind  that  the  test  with 
each  paper  should  at  least  continue  IS  minutes,  with  a  rather 
slow  rate  of  evolution  of  gas.  If  it  has  taken  10  or  15 
minutes  to  show  a  coloration  on  the  silver  paper  No.  '-', 
incase  there  should  be  no  coloration  of  any  kind  after  15 
minute1:  on  the  mercury  chloride  paper  No.  3,  it  will  be 
advisable  to  add  to  the  test-tube  a  small  quantity  of  the 
solution  to  be  examined.  It  is.  therefore,  advisable  to  start 
with  unite  a  quantity  of  granulated  sine. 

After  applying  the  mercury  chloride  paper,  if  no  colora- 
tion appears  or  a  clear  lemon-yellow  coloration,  antimony 
is  probably  absent.  To  positively  verify  the  abseno 
antimony,  apply  test  paper  No.  4 — the  nitro-iodine  paper, 
prepared  as  above  described.  If  antimony  is  present,  tir-t 
a  clear  bright  yellow  colour  is  produced  on  the  paper,  which 
lines  darkens  to  deep  yellow,  with  appearance  of 
orange  crura  coloured  spots  on  the  edges;  this  reaction  is 
very  distinct  and  characteristic  for  antimony.  Arsenic  does 
not  interfere  with  this  colour  produced  by  antimony  on 
paper  No.  4,  neither  does  pure  hydrogen.  The  biuish 
colour,  or  tint  produced  when  potassium  iodide  comes  in 
contact  with  nitric  acid  on  the  paper,  disappears  before  the 
yellow  colour  is  produced  by  the  antimony. 

If  magnesium  iibbons  are  used  in  place  of  granulated 
sine,  it  is  very  easy  to  regulate  the  amount  of  gas  generated, 
simply  by  dipping  the  ribbons  to  a  greater  or  less  extent 
into  the  acid  solution. 

Rki  vi  in  i. vriox. 
Colours  Produced  on  the  Different  Test  Papers. 

No.  1.  Lead  paper. — Sulphur  produces  brown  to  black 
colour-. 

No.  2.  Silver  paper. — Arsenic  or  antimony,  brown  to 
black  tints. 

No.  3.  Mercury  paper. — Arsenic,  yellow  to  yellowish- 
brown. 

No.  3.  Mercury  paper. — Arsenic  and  antimony,  varied 
tints,  yellowish  to  brown. 

No.  4.  Xitro-iodine  paper. — Antimony,  bright  yellow  to   ' 
orange  crum  yellow. 

No.  4.  Nitro-iodine  paper. — Arsenic,  no  colour. 

Xo.  4.  Xitro-iodine  paper.— Hydrogen,  no  colour. 

Discussion-. 

The  Chairman  said  that  when  he  had  had  occasion  to 
make  tests  for  the  detection  of  arsenic  and  antimony  he  had 
always  preferred  to  pass  the  gases  given  off  by  sine  and 
sulphuric  acid  into  a  solution  of  nitrate  of  silver.  The 
arsenic  went  into  solution,  precipitating  metallic  silver,  and 
the  antimouy  formed  antimonide  of  silver,  which  went  to 
the  bottom  as  a  precipitate.  This  made  a  complete  separa- 
tion, giving  a  solution  containing  arsenic  and  a  precipitate 
containing  antimony,  which,  upon  filtration,  gave  the 
antimony  on  the  filter  and  the  arsenic  in  the  filtrate.  One 
had  only  to  cautiously  neutralist  the  filtrate  by  dilute 
ammonia  to  get  a  yellow  precipitate  of  arsenite  of  silver ; 
and.  after  washing  the  black  precipitate  of  silver  and 
antimonide  of  silver,  and  boiling  it  up  with  a  little  tartaric 
acid  and  a  few   drops  of  hydrochloric  acid,   a   solution  of  ' 


aiitimonv  was  obtain..!,  which  immediately  gavea  beautiful 
orange  precipitate  with  sulphuretted  hydrogen.  Thus, 
one   saw    the  I  in   the  foi  m  ol   yellon    u 

silver  and    orange  sulphide  of  antimony.      He  liked  to   see 
the  precipitate-,  because  one  then  got  a  tolerable  id< 
relative  proportions. 

NOTE    ON     Tl  RPENTTNE    OIL    AND    ITS 
SUBSTIT1   I  1  - 

11V    r.    II.    .  ONRA1 

A  tikitmim  oil  was  received, called " w 1  turpentine." 

It  was  clear,  perf.i  tly  water-white,  with  an  odour  towards 
terebene.  Its  specific  gravity  »a-  0*845,  flashing  point 
below  80  l'\.  burning  point  94'  I'.,  and  on  evaporation  left 
nothing — at  least,  nothing  resinous.  From  the  low  specific 
gravity  and  low  fire-test,  it  was  apparently  not  pure  oil  of 
turpentine,  hut  a  mixture  of  either  rosin  spirit  or  benzine, 
or  both,  with  ordinary  oil  of  turpentine. 

Distillation,  according  to  Allen,  vva  tried,  and  the  distil- 
late repeatedly  treated  with  sulphuric  acid  according  to 
Allen's  direction  ;  but  I  could  not  separate  the  fractional 
distillates  in  such  a  way  as  to  distinctly  say  whether  all  the 
impurity  or  adulterant  was  rosin  spirit  or  benzine  (kero- 
sene). 

I  hi  treatment  with  sulphuric  acid  (II;SO()  the  spurious 
turpentine  became  heated  only  a  few  degrees  after  vigorous 
agitation;  on  the  other  hand,  pure  turpentine,  and  also 
so-called  fernoline  turpentine,  heated  very-  considerably,  and 
had  to  be  cooled  down  with  water.  This  difference  in  ri- 
teinperature  confirmed  the  belief  that  the  oil  in  question 
v  mixture.  Allen's  test  with  castor  oil  was  tried,  both 
with  pure  oil  and  mixed  oil  (turpentine  and  benzine),  but 
no  separation  took  place. 

Nothing  definite  could  be  made  of  the  permanganate  test. 
1  happened  to  shake  some  rosin  spirit  I  was  distilling  with 
a  strong  solution  of  SOj  in  water,  and  found  that  the  rosin 
spirit  was  immediately  coloured  a  beautiful  yellow,  the 
aqueous  layer  beneath  being  clear.  I  tried  the  same  with 
pure  turpentine  oil,  and  this  oil  did  not  colour  at  all,  or 
only  slightly.  The  wood  turpentine  was  next  tried,  and 
gave  the  same  yellow  colour  as  the  rosin  spirit.  Benzine, 
gasoline,  and  160'  oil  gave  no  coloration.  With  fernoline 
turpentine  considerable  heat  was  evolved,  and  on  shaking 
a  white  emulsion  was  formed,  which,  on  standing,  separated 
into  a  broyvnish  under  layer  and  a  yellowish-white  upper 
layer.  This  sample  of  fernoline  turpentine  had  been  in 
the  laboratory  about  eight  months  in  a  partly-filled  bottle, 
often  open.  When  the  oil  first  came  it  left,  on  evaporation, 
less  than  0  75  per  cent,  of  residue,  bnt  now  leaves  a  con- 
siderable amount  of  sticky  residue,  showing  that  it  ba- 
undergone  partial  oxidation. 

This  yellow  colour  produced  by  SOL.  on  rosin  spirit,  and 
not  on  pure  turpentine,  may  be  recorded.  Further,  some 
rosin  was  dissolved  in  the  pure  oil  and  treated  with  SI  I  : 
about  the  same  coloration  occurred  as  in  the  rosin  spirit. 

The  spurious  turpentine  and  the  rosin  spirit  in  S(  I .  water 
treatment,  after  standing  several  hours,  commenced  to 
change  colour  on  the  surface,  namely,  brown  towards  blue  ; 
and  on  standing  over  night,  the  yellow  coloar  was  gone,  and 
the  liquid  had  become  a  reddish  to  a  bluish-brown.  The 
pure  turpentine  did  not  perceptibly  change  its  first  appear- 
ance. The  turpentine  to  which  rosin  had  been  added  did 
not  change  colour,  but  in  the  main  kept  its  yellow  colour. 

A  sample  of  pure  turpentine  oil,  water-white,  clear,  and 
leaving  on  evaporation  only  a  small  residue  (Standard  <  >il 
Co.'s  make),  has  a  specific  gravity  of  0-870  ;  other  sample, 
one  of  0-867.     Flash  in  open  cup,  100°  F. ;  burn,  110    I 

a  mixture  of  turpentine  oil  of  0870  sp.gr.,  volume 
90  per  cent.,  and  150  oil  of  0  794  sp.  gr.,  volume  10  per 
cent,  gave  0-861  sp.  gr. 

A  mixture  of  turpentine  oil  of  O"87o  sp.  gr.,  volume 
90  per  cent.,  and  benzine  of  o-  718  sp.  gr.,  volume  10  per 
cent.,  gave  0-8544  sp.  gr. 

The  mixture,  with  10  per  cent,  of  benzine,  flashed  at  the 
ordinary  temperature  (70  F.).  s0  if  10  percent,  or  more 
of  naphtha  or  benzine  is  present,  the  lower  specific  gravity 
as    well   as   low  dashing   point   is  sufficient  indication    of 
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adulteration  (if  no  rosin  spirit  should  be  present).  The 
flashing  point  of  the  mixture  with  150  oil  would,  of  course, 
be  as  high,  or  higher,  than  for  pure  oil  cf  turpentine. 

There  are  several  tests  given  from  time  to  time  for  the 
detection  of  petroleum  oil  in  oil  of  turpentine,  and  the 
following  one,  in  addition,  may  be  of  some  u*e  because  of 
its  simplicity,  as  well  as  surety,  for  a  qualitative  test  at 
least.  Pure  oil  of  turpentine,  say  50  c.c,  is  evaporated 
down  to  1  oi  _  C.c.  on  a  water-  or  steam-bath,  the  residue 
(usually  rather  thick)  carefully  poured  into  a  perfectly  dry 
test-tube,  and  from  5  to  10  c.c.  pure  acetic  acid  (glacial) 
99-5  per  cent,  used  in  the  test,  and  the  mixture  shaken.  If  the 
oil  be  pure  the  liquid  remains  perfectly  clear,  no  separation 
taking  place.  If  the  oil  contain  as  small  an  amount  uf 
kerosene  as  10  per  cent.,  the  mixture,  on  shaking,  beomes 
cloudy  or  milky,  aud  on  standing  for  an  hour  or  more, 
the  petroleum  separates  on  the  top.  Glacial  acetic  acid 
(99 "5  per  cent.)  dissolves  a  mixture  of  turpeutine  oil  and 
petroleum  ods  very  readily  up  to  30  or  40  per  cent,  of 
adulterant,  hence  the  necessity  to  evaporate  the  turpentine 
oil  down  to  the  prescribed  volume  (see  this  Journal,  1890, 
1005). 

Discission'. 

Mr.  (i.  W.  Thompson  said  there  was  a  recent  communi- 
cation in  one  of  the  Journals  referring  to  the  presence  of 
oxidation  substances  in  turpentine,  having  the  nature  and 
reactions  of  aldehyde,  which  could  be  removed  by  treating 
the  turpentine  with  an  alkaline  sulphate  or  bi-sulphate. 
Something  similar  to  that  reaction  might  take  place  in  the 
author's  treatment  of  the  rosin  spirit,  or  oil  containing 
rosin  spirit,  with  sulphurous  acid.  He  himself  had  wished 
to  make  use  of  the  test  referred  to  in  the  communication, 
by  treating  turpentine  with  an  alkaline  bi-sulphite,  but  had 
been  unsuccessful.  If  anyone  present  could  offer  any 
suggestion  on  that  point  he  would  be  very  much  obliged, 
because  in  the  use  of  turpeutine  for  varnishes  there  were 
very  peculiar  reactions  between  turpentine  and  manganese 
salts.  For  instance,  if  oleate  of  manganese,  as  pure  as  they 
could  make  it,  were  added  to  ordinary  turpentine  the  solution 
became  heated  and  darkened  in  colour.  There  seemed  to 
be  some  oxidation  of  oleate  by  the  turpentine.  They 
knew  turpentine  had  the  power  of  absorbing  ozone  and 
oxygen,  and  in  this  case  it  seemed  to  give  it  up  to  the 
manganese.  He  wanted  to  find  out  if  it  were  an  aldehyde 
substance  that  produced  this  action. 

Mr.  WoODCOl  k  said  that  if  the  oxidation  of  turpentine 
were  carried  on  at  about  120°  F.,  after  the  turpentine  had 
absorbed  certain  quantities  of  oxygen,  there  were  large 
quantities  of  camphoric  peroxide  formed.  That  was  a 
very  peculiar  product,  inasmuch  as  under  certain  conditions 
it  decomposed,  giving  off  peroxide  of  hydrogen,  and  leav- 
ing a  residue  consisting  chiefly  of  soluble  camphor. 


PRACTICAL  HINTS  IN  LIMESTONE  ANALYSIS. 

BT    K.   .1.   SL'NDSTROJI. 

Ix  manufacturing  bicarbonate  of  soda  the  writer  had  to 
use  limestone,  varying  in  composition  with  every  cart  load, 
and  it  was  therefore  an  imperative  necessity  to  analyse  it 
quickly  and  correctly.  A  gas  analysis  could  be  made 
speedily,  but  gave  no  idea  of  the  proportions  between  lime 
and  magnesia,  while  the  limestone  should  not  contain  at 
most  more  than  .">  per  cent.  Mg< '<  >  .  not  over  1'5  per 
cent.  SiO_,  and  only  traces  of  A1X):1.  We  had  to  have  a 
complete  analysis  finished  in  three  hours,  and  the  amount 
of  MgCO,  should  not  differ  more  than  0 '25  percent,  at 
utmost  from  the  right  one. 

After  many  different  trials  and  experiments  made  by  my 
assistant,  Mr.  II.  E.  Harrison,  we  are  satisfied  that  the 
following  method-,  if  executed  a-  described,  will  give  a 
correct  and  satisfactory  result.  The  difference  between  this 
method  and  that  of  Fresenius,  which  requires  a  time  of  24 
hours,  will  be  found  less  than  T'B  per  cent. 

Sri,  ction  "I  Sample, — Take  pieces  about  1  cb.  in.  in  size 
from   different   parts   of   the  bed,  pile,  or  shipment  to  be 


tested.  Pulverise  the  whole  sample  to  pass  through  a  900- 
mesh  wire  sieve.  Mix  well,  spread  out  in  a  layer,  and 
with  the  point  of  a  spatula  take  about  10  grms.  in  small 
portions  from  different  parts  of  the  layer.  Ueduee  this 
small  sample  to  an  impalpable  powder,  first  in  a  porcelain 
and  then  in  an  agate  mortar. 

(A.)  Weigh  out  two  portions  of  1  grm.  each  of  the 
finely-powdered  sample,  transfer  to  small-sized  basins,  add 
to  each  about  100  c.c.  distilled  water.  To  one  run  in 
25  c.c.  normal  HO,  cover  with  a  watch  glass,  and  allow 
to  stand  until  all  action  ceases.  Heat  to  boiling,  cool, 
and  neutralise  with  normal  XaHO.usinga  drop  of  methyl- 
orange  as  indicator,  c.c.  HO  —  c.c.  NaHO  =  HO  required 
to  saturate  the  carbonates  of  lime  and  magnesia. 

(B.)  To  the  other  portion  of  1  grm.  add  cautiously  5  c.c. 
concentrated  HO,  keeping  the  basin  covered  with  a  watch 
glass  to  prevent  loss  by  spurting.  After  all  effervesence 
has  ceased,  evaporate  to  complete  dryness  over  a  low  flame. 
When  dry,  cool  and  take  up  with  a  little  hot  water  and 
a  few  drops  of  concentrated  HOI.  Heat  to  boiling  and 
filter  through  an  ashless  filter,  being  careful  to  wash  all 
insoluble  materials  into  the  filter.  Wash  with  boiling 
water  until  free  from  all  trace  of  chlorides. 

(C.)  Dry  the  filter  and  contents  and  ignite  in  a  platinum 
crucible  to  bright  redness,  cool  under  desiccator,  and  weigh 
for  Sit  >s 

(D.)  Neutralise  the  filtrate  and  washings  from  (B)  with 
XH,HO  in  slight  excess.  Heat  to  boiling,  filter  and  wash 
the  precipitate,  if  any,  until  free  from  chlorides.  Dry  at 
110°  C.  and  ignite  ;    cool  and  weigh  for  A1,03  and  Fe,<  >3. 

(E.)  Heat  the  filtrate  and  washings  from  (D)  to  boil- 
ing and  add  a  concentrated  solution  of  ammoniuni- 
oxalate,  "  also  heated  to  boiling."  Allow  to  stand  until 
settled  clear,  which  is  done,  if  rightly  treated,  in  two  or 
three  minutes ;  decant  the  clear  solution  into  a  filter  and 
dissolve  the  precipitate  in  HC1  and  re-precipitate  with 
XH4H( ).  Allow  to  settle,  decant  as  before,  and  then 
wash  the  whole  precipitate  into  the  filter,  and  wash  with 
hot  water  until  free  from  chlorides  and  oxalates.  Dry  at 
110:  C.  and  ignite  in  a  platinum  crucible,  at  first  cautiously, 
and  then  over  a  blast-lamp,  until  completely  converted  to 
CaO.  Cool  under  a  desiccator,  weigh,  and  calculate  per 
cent.  CaCOs  from  weight  of  CaO. 

To  check  results  titrate  the  CaO  with  the  normal  HO. 

Divide  percentage  of  CaC03  by  5  (  =  c.c.  normal  HO 
required  for  CaC03)  subtract  the  quotient  from  c.c.  normal 
HC1  required  for  (A)  and  multiply  remainder  with  4  '2  for 
per  cent,  of  MgC03. 

For  practical  purposes  we  can  recommend  this  method, 
and  we  have  successfully  used  it  for  the  last  two  years, 
and  in  many  instances  been  able  to  finish  a  complete  analysis 
in  two  hours. 

Example: — 1  grm.  stone  =  19  85  c.c.  normal  HO. 

The  weight  of  the  ignited  CaO  0'538  grm.  multiplied 
with  1-785  =  96-033  per  cent.  CaC03,  the  check  with 
normal  HO  =  19-2  c.c.  and  19 '2  x  5=96  0,  which 
corresponds  very  nicelv. 

19-85  -  19'2"  =  0-65  c.c. "normal  HO  for  MgC()3. 

0-65   x  4-2  =  2-73  percent.  MgC03. 

SiO;  weighed  =  106  per  cent,  and  AL03  +  Fe.,():i  not 
present. 

Thus  the  rc-ult  was  the  following: — 

Per  Cent. 

CaCOa  =      96-00 

MgCOj  =      2'7S 

SiO.,  =     fOfl 

Al,u;  +  FcJ>;=      ''-00 

Difference O'H 

100-00 

Direct  determination  of  the  MgC03  as  Mg2P„0;  gave 
2-79  per  cent. 

The  Chairman  then  announced  that  the  Session  was  now 
closed,  and  that  when  it  reopened  in  October  he  hoped  to 
be  able  to  invite  the  Section  to  hold  their  meeting  in  the 
new  Havemeyer  Laboratory  of  Columbia  College. 
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PETER  BART. 

ic  HUM  v.s    ..I      I  III     m  \\.  Ill  -  I  I  3    8EOTIOH    "I      l  HI 
s...  II  II    01    .  ill  mi.   M.    IMU-l  BY. 

Peter  IIakt  was  tiom  at  the  village  of  Orford,  neat 
Warrington,  on  June  6th,  1884  His  father  was  em- 
ployed in  Muspratt'a  'Alkali  Works,  :it  NewtoB-le- 
Willows 

Hi-  left  school  when  ten  yean  ..M,  and  went  as  a  clerk 
to  a  lawj  er  at  rarpoi  ley,  t  Iheshire. 

When  Dr.  Jaa.  Young,  F.R.S.,  then  manager  of 
Muspratfs  Works,  took  the  management  of  Tennants' 
Works  at  Ardwiok  Bridge,  Manchester,  he  induced 
Peter  Hart's  father  to  come  ami  assist  him.  Peter  Hart 
soon  left  Tarporley  to  join  Ins  father  in  Manchester,  but 
returned  t..  Warrington  t..  enter  the  office  of  Mr.  W. 
Beamont,  a  well-known  lawyer  and  antiquarian  of  thai 
town,  and  first  Mayor  of  Warrington.  He  stayed  here 
three  years,  acquiring  a  general  education  under  Mr. 
Beamonfs  superintendence.  In  January  1849  he 
returned  to  Manchester  and  entered  the  service  of 
Messrs.  Tenxtant,  commencing  in  the  office.  A  few 
months  later  an  event  occurred  which  placed  him  in  the 
position  lie  desired— that  of  assistant  to  James  Young. 
He  now  attended  evening  < -lassos  in  chemistry  at  the  <  Mil 
Mechanics'  Institution  in  Cooper  Street,  under  Dr.  Allen, 
and  tli ns  wisely  supplemented  the  experience  he  was 
gaining  under  Young.  It  was  whilst  Young  was  working 
out  his  process  for  distilling  paraffin  oils  from  crude 
petroleum  and  from  cannel  shales,  that  Peter  Hart  thus 
acted  BS  his  assistant.  About  the  year  1851  Young 
manufactured,  at  Ardwick  Bridge,  some  tons  of  solid 
caustic  soila  from  the  ordinary  caustic  liquors,  for  use  in 
his  oil-refining  process.  Probably  this  is  the  earliest 
record  of  the  manufacture  of  solid  caustic  iu  Kng'.and. 
It  is  a  date  previous  to  that  of  Gossage's  patent,  viz.. 
May  IS,  lM.",:i.  Young  finally  left  Ardwick  Uridge  in 
order  to  carry  out  his  process  of  paraffin  oil  production 
on  a  large  scale,  anil  the  elder  Hart  then  assumed  the 
managership,  with  his  son  as  chemist  of  the  works. 

About  this  time  Peter  Hart  improved  the  then  existing 
method  employed  by  Young  for  the  estimation  of  tin  in 
(  'assiterite.  Knowing  the  extreme  activity  of  potassium 
cyanide  as  a  reducing  agent,  he  made  use  of  this  power 
in  carrying  out  the  improved  method.  He  added  a 
known  weight  of  the  Cassiterite  to  fused  potassium 
cyanide,  removed  the  cyanate  and  excess  of  cyanide, 
dissolved  the  reduced  tin  in  hydrochloric  acid,  and 
titrated  in  the  usual  manner.  Among  numerous  analy- 
tical methods  published  in  the  Chemical  Gazette  and 
devised  by  Hart,  one  is  of  special  interest.  It  is  the 
one  he  worked  out  for  the  '*  Estimation  of  Sesquioxide 
ot  Chromium  in  Chrome  Ore" — a  method  now  ell  known 
everywhere.  It  is  based  on  the  solubility  of  sesquioxide 
of  chromium  in  fused  borax,  with  subsequent  oxidation 
with  potassium  nitrate  and  alkaline  carbonate.  This 
method  is  published  by  Fresenius  in  his  classical  work 
on  Quantitative  Analysis  (the  4th  edition,  pages  387 — 
888),  with  a  note  of  reference  as  to  original  source,  viz., 
the  Chemical  Gazette  of  1855. 

At  the  request  of  Dr.  Sheridan  Muspratt  in 
when  he  published  his  noted  "  Dictionary  of  Applied 
Chemistry,"  Peter  Hart  wrote  the  article  on  the  "  Manu- 
facture of  Sulphuric  Acid."  In  1866  his  father  met 
with  an  accident  in  the  laboratory,  which  euded  in  his 
death,  and  the  son  then  assumed  full  managerial  control 
of  the  works. 

Hart  read,  in  the  years  following,  quite  a  series  of 
papers  before  the  Literary  and  Philosophical  Society  of 
Manchester. 

In  1885  Messrs.  Tennants  and  Co.  decided  to  remove 
their  works  from  Ardwick  Bridge — almost  the  centre  of 
Manchester — to  Clayton,  and  the  duty  of  designing  new 
plant  and  arranging  the  new  factory  devolved  upon 
Hart,  and  was  carried  out  under  his  superintendence. 


i  lifted   with  indomitable  pei  evi  ranci  .     brcwd 

in. -lit,  and    a  quaint    humour,    Peter    Halt    was  a    '  ) 

Manchester  man  in  the  best  si  use  of  the  word      Hi 
on  Sunday  evening,   Ma\  30th,  after  a  short  illness,  in 
I. is  rixty  third  year.— W.  S. 

Da.  C.  REMIGIUS  FRESENII  8. 

.. I. II.    HOFRATH    l  M>    nun  K--..L-.    DIKl'.KTOB      ■ 
.  Ill  Ml-,  in  N    I  M-...IC  *  l  ..Kl  i  M  ■    /l      WIESBADEN. 

Wi  nolo  with  regrel  the  decease,  on  the  llthinst.,  of 
that  great  veteran  of  analytical  chemistry,  C.  Remieius 
Fresenius,  whose  laboratory  in  Wiesbaden,  whoso  text- 
books on  qualitative  and  quantitative  anal j sis,  and 
whoso  organ,  the  Zeitichrifl  fur  Analytische  Chemie, 
have  long  ago  attained  world-wide  fame. 

Fresenius  was  born  on  December  28,  1818,  at  Frank- 
fort-on-the- Maine.  His  chemical  training  he  obtained 
in  Giessen,  in  the  laboratory  of  I.i.-I.ig.  and  at  th.-  close 
of  his  student  career  he  remained  with  his  great  teacher 
as  assistant,  along  with  Witt  and  Hofmann,  at  that 
time  also  Liebig's  assistants. 

Fresenius  now  prepared  himself  for,  and  eventually 
assumed,  the  tank  of  a  ■■  Privatdocenl  "  of  the  Univer- 
sity of  (riessen.  This  position  he,  however,  shortly 
relinquished,  in  order  to  found  a  laboratory  of  his  own 
in  Wiesbaden.  To  the  development  and  perfection  of 
this  institution  Fresenius  has  dedicated  a  lit'- 
active  interest,  and  though  in  the  main  tile  courses  of 
chemical  study  there  have  been  on  the  applications  of 
the  science  to  industry,  yet  many  young  chemists  have 
not  considered  their  curricula  complete  without  including 
l-'ri  senius'  analytical  course  at  Wiesbaden. 

In  the  earlier  years  of  his  life  Fresenius  had  become 
engaged  in  industrial  pursuits.  He  was  connected  with 
the  Vereiit  fur  Chemische  Industrie  in  Frankfort,  and 
the  Verein  Chemischer  Fabriken  in  Mannheim.  In 
both  these  companies  Fresenius  was  a  member  for 
many  years  of  the  respective  directorates,  and  once  or 
twice  beheld  the  position  of  chairman.  In  tin-  words  of 
his  biographer,  Dr.  Otto  N".  Witt,  in  Die  Chemische 
Industrie,  June  15,  1897,  reference  may  be  made,  in 
closing,  to  the  esteem  with  which  he  is  regarded  both 
in  the  Vaterlacd  and  beyond  it  :  "  Sein  Andenken  wird 
bei  Allen,  die  ihn  gekaunt  habeu,  fortdauern  als  das 
eines  bedeutenden  Gelehrten  und  eioes  wahrhaft  guten 
Menschen." — W.  s. 


3munal  anij  patent*  litfratmr. 


Class.  pa„e 

I. — Plant,  Apparatus,  and  Machinery -  7.. ' 

II.— Fuel,  Gas,  and  Light :,'■•'> 

III. — Destructive  Distillation,  Tar  Products,  4c' '.'.','..'.*. 

1 V.— Colouring  Matters  and  Dyes  '    '   "  *m 

V.— Textiles  :  Cotton,  Wool,  Silk,  Ac ' ".', 

VL— Dyeing,   Calico   Printing,    Paper    Staining,  and 

Bleaching 

VII. — Acids,  Alkalis,  and  Salts '.'.'.'.'. 

V III.— Glass,  Tottery,  and  Enamels .,...'. 

IX.— Building  Materials,  Clays,  Mortars  and  Cements!'.      333 

X.— Metallurgy 

XL— Electro-Chemistry  and  Electro-Mt  tallurgy 

XII. — Fats,  Oils,  tn\  Soap .* \      545 

XIII.— Pigments  and  Paints;     Resins,   Varnishes,  4c.'; 

India- Rubber,  Ac ,      r,w- 

XIV.— Tanning,  Leather,  Glue,  and  Size .",  n; 

XV.—  Manures,  &c ,-,47 

XVI.— Supar  Starch,  Gum,  Ac i#        ,47 

XVII. — Brewing,  Wines,  Spirits,  4c 

XVIII. — Foods;   Sanitation  ;  Water  Pnriacation;  a  Dis- 
infectants       .-,50 

XIX.— Paper.  Pasteboard,  4c 

XX.— Fine  Chemicals,  Alkaloids,  Essences,  and  Extract  - 

XXI. — Photogranhy 

XXII.— Explosives,  Matches,  4c 

XXIII.— Analytical  Chemistry 

XXIV.— Scientitic  k  Technical  Notes 

•  Any  of  these  specifications  may  lie  obtained  by  post  by  remitting 
Sd. — the  price  now  fixed  for  all  specifications,  postage  included— to 
C.  X.  Dalton.  Esi|..  Comptroller  of  the  Patent  Office,  Southampton 
Buildings,  Chancery  Lane.  London,  W.C. 
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I.-PLANT.  APPARATUS.  AND  MACHINERY. 

Asbestos  for  Chemical  Purposes,  The  Manufacture  of  Acid- 

F.  Schiader.     Chem.  Zeit.  1897.  21,  285. 
Although  the   name  asbestos  is  generally  understood  to 
apply  to  a  fibrous  substance  largely  composed  of  magnesium 

silicate,  vet  the  name  has  been  commercially  applied  to  so 
manv  articles  possessing  varied  chemical  and  physical 
properties,  that  it  is  not  surprising  that  the  above-mentioned 
properties  are  not  clearly  understood.  Many  articles 
termed  asbestos  contain  no  magnesia  or  only  traces. 

Chemical  manufacturers  have  long  desired  and  felt  the 
need  of  a  substance  suitable  for  packing  or  millboard,  and 
capable  of  withstanding  alike  high  temperature  and  resisting 
strong  acids  and  alkalis.  The  author  has  therefore  in- 
vestigated about  SO  different  forms  of  asbestos,  which  were 
on  the  market,  with  this  object,  and  has  arrived  at  the 
following  conclusions  : — 1st.  That  to  withstand  alike  high 
temperature  and  strong  acids,  or  caustic  alkali,  asbestos 
should  be  of  the  character  of  hornblende,  in  which  the  base 
should  be  to  silicic  acid  as  1:1,  and  of  the  formula  ESi03, 
B  representing  magnesia. 

Asbestos  (serpentine  asbestos)  in  which  the  proportion 
is  3:2,  is  capable  of  resisting  high  temperature,  but  not 
acids — even  tartaric  and  acetic  acids  removing  the  bases  and 
leaving  almost  pure  silicic  acid  without  apparently  destroying 
the  fibrous  condition. 

Boiling  for  four  hours  with  dilute  hydrochloric  acid 
(5  per  cent.)  also  effects  the  same  end. 

This  latter  form  of  asbestos  (serpentine  asbestos),  on 
account  of  its  fine  and  soft  fibre,  is  particularly  suitable 
for  weaving  and  many  technical  applications  other  than 
chemical ;  whilst  the  former,  owing  to  its  acid  resisting 
character,  is  capable  of  employment  in  chemical  works. 

— O.  H. 
PATENT. 

Material  suitable  for  Retting,  Carding,  Cloths,  Soles  of 

Bunts,  and  the  like  Uses  ;  Impts.  in  the  Manufacture  of. 
F.  W.  <  'liver,  London.     Eng.  Pat.  10,104,  May  12,  1896. 

See  under  V.,  page  532. 

II.-FUEL,  GAS,  AND  LIGHT. 

Mi, ml  Gas-Producer  Plant  and  its  Applications.      H.  A. 

Humphrey.     Proc.  Inst.  Civil  Eng.  1897,  129,  1—29. 
See  this  Journal,  1889,505—510  ;  also  (for  Patents),  1884, 
236  ;   1886,  235  ;  and  1894,  938. 

The  experiments  described  in  this  paper  were  made  on  a 
producer  plant  similar  in  its  general  arrangement  to  that 
previously  described  in  this  Journal,  1889,  505  et  seq. 
Improvements  had,  however,  been  introduced  in  making 
the  producer  circular,  and  by  means  of  a  system  of  con- 
centric tubes,  economising  to  a  greater  extent  the  heat 
present  in  the  different  portions  of  the  apparatus. 

The  present  tests  were  made  in  1895,  under  the  ordinary 
working  conditions  as  regards  the  producers,  whilst  the  gas 
from  C2,  82,  and  94  tons  of  fuel  per  day  respectively,  was 
driven  through  one  set  of  towers.  The  best  results  were 
obtained  from  the  first  test,  that  is,  when  the  absorbing 
plant  had  the  least  work  to  do ;  but  the  figures  of  the  second 
trial  have  been  selected  as  more  nearly  corresponding  with 
usnal  conditions.  The  fuel  consisted  of  Nottingham  slacks 
fed  into  the  producers  in  charges  of  8  to  10  cwt.  at  a  time  ; 
the  burnt  ashes  were  removed  from  three  of  the  six  lute- 
holes  alternately,  the  lutes  untouched  during  one  shift 
being  drawn  at  the  next. 

The  density  of  the  sulphate  liquor  was  kept  at  35°  Tw. 
(31  per  cent,  of  sulphate  of  ammonia  by  weight),  so  that 
for  every  ton  of  solid  sulphate  subsequently  made,  it  was 
necessary  to  evaporate  2i  tons  of  water.  By  actual 
measurement  of  all  the  condensed  steam  from  the  sulphate 
plant,  it  was  found  that  56  tons  of  steaia  were  condensed 
in  performing  this  work,  together  with  the  necessary 
pumping. 

The  results  of  the  trial  showed  that  for  every  ton  of  fuel 
I'd  into  tli.  producers,  about  2  i  tons  of  steam  and  3  tons 
of  air   were  blown  through  the  grate,  the  mixture   heing  at 


a  temperature  of  250°  C.  Of  this  steam,  1  ton  is  furnished 
by  the  system  of  regeneration  and  li-  tons  is  added  as 
exhaust  steam.  More  than  i  ton  of  steam  is  decomposed 
in  passing  through  the  hot  fuel,  and  nearly  4|  tons  of  gas 
are  formed  from  1  ton  of  coal,  equal  to  about  160,000  cb.ft. 
at  ordinary  atmospheric  temperature.  This  gas  has  a 
calorific  value  of  81  per  cent.,  calculated  on  the  calorific 
value  of  the  original  1  ton  of  fuel,  and  in  a  Babcoek- Wilcox 
boiler,  gives  an  evaporation  of  somewhat  more  than  7  tons 
of  water.  When  used  in  a  gas  engine,  it  is  sufficient  to 
give  2,166  I.H.P.  hours,  being  at  the  rate  of  1-03  lb.  of 
slack  per  I. II. P.  hour,  the  thermal  efficiency  of  the  engine 
being  23  8  per  cent.  For  each  ton  of  slack  gasified, 
the  plant  requires  a  supply  of  exhaust  and  direct  steam 
equal  to  0-242  ton  of  slack;  this  is  allowed  for  in  all 
calculations.  The  efficiency  of  the  tubular  generator  is 
81 '9  per  cent.,  against  one  of  72 '07  when  using  circulating 
water.  Diagrams  are  given  showing  the  changes  in  pressure 
and  temperature  throughout  the  absorbing  plant,  the 
highest  pressure  being  310  mm.  of  waler. 

By  burning  cold  Mond  gas  with  the  proper  amount  of 
cold  air,  the  temperature  of  combustion,  as  actually 
observed,  is  1,150°  C. ;  whilst  the  theoretical  temperature, 
calculated  from  the  calorific  value  and  specific  heats,  is 
1,606°  C.  In  this  calculation  the  gas  is  taken  as  saturated 
at  15°  C,  and  the  air  as  half-saturated  with  aqueous  vapour 
at  the  same  temperature.  When  regeneration  is  employed, 
the  difference  between  a  poor  and  a  rich  gas  begins  to 
disappear,  and  with  Mond  gas,  used  in  its  wet  condition,  it 
is  easy  to  reach  temperatures  beyond  the  range  of  any  form 
of  pyrometer  available.  With  a  Callander  pyrometer,  a 
temperature  of  1,525°  C.  has  been  observed  in  a  flue  through 
which  burnt  gases  from  a  Mond  gas-fired  eteel  furnace  were 
passing. 

In  treating  of  the  applications  of  producer  gas,  the  author 
states  that  where  gas  has  replaced  slack-firing,  1  •  1  to 
1  •  2  ton  of  coal  in  the  producers  is  equivalent  to  1  ton  of 
good  slack  carefully  burnt  by  the  old  method,  and  that  very 
frequently  the  working  results  approach  much  more  nearly 
to  one  of  equality  in  weights  of  slack.  Among  the  advantages 
claimed  for  the  use  of  gas  are,  saving  of  labour  and  pro- 
longed life  of  plant,  certain  cast-iron  pans  at  the  works  of 
Messrs.  Brunoer,  Mond,  and  Co.  lasting  with  gas-firing  four 
times  as  long  as  with  coal-firing. 

To  show  what  might  be  accomplished  in  the  supply  of  cheap 
power,  the  author  takes  as  a  hypothetical  example  a  factory 
requiring  a  continuous  power  of  10,000  I.H.P.  With  a 
Mond  producer  and  recovery  plant  to  supply  the  necessary 
gas,  and  assuming  the  whole  power  to  be  utilised  to  drive 
dynamos  yielding  7,000  E.H.P.  at  the  terminals,  allowing 
20,000/.  as  the  cost  of  the  producing  plant,  and  120,000?. 
for  buildings,  gas  engines,  dynamos,  &c.  (exclusive  of  land) 
— the  working  expenses,  day  and  night,  for  a  year  are 
estimated  at  35,100/.,  which  includes  interest  on  capital  at 
8  per  cent.  On  this  basis  the  total  cost  of  one  kilowatt-hour 
is  0-184rf.,  or  of  one  E.H.P.-hour  0'13'd.  Should  the 
mechanical  power  be  used  without  transformation,  this  cost 
would  be  reduced  to  0 '0865(1.  per  I.H.P.-hour. 

The  paper  closes  with  three  appendices,  which  contain  the 
data  from  which  the  figures  given  in  the  text  are  abstracted, 
a  few  of  which  follow  :  — 

ArrF.xntx  I. — Table  V. 

Cost  of  working  per  Ton  of  Sulphate  of  Ammonia  made. 

£   s.   d. 

Total  cost  of  all  fuel  (28"66  tons  at  BS.2A) 8  10    1 

~\Vages  at  producers  (23  tons  at  6"4d.) 0  12    3 

Manufacturing  wages,  administration 0    1:' 

„  „  labour 0  1H    8 

Repair  wages  and  materials,  including  renewals  0  18    3 

Gas  for  lighting  purposes 0    3  11 

Lubricants 0    1    8 

Sulphuric  acid,  0"95  ton  at  145°  Tw 1    4    4 

Total  for  above    12  17  11 

Selling  price  of  sulphate,  naked  at  works 7    4    6 

Final  works  cost  of  23  tons  of  fuel  gasified 5  13    5 

Or  the  cost  of  1,000  eb.  ft.  o(  gas  lat  If,"  C.)  is...      0    0    0™S61 
The  gas  for  1  I.H.P.-hour  will  cost 0    0    0-02GS5 


Jim.-su. I6H7.J       THE  JOURNAL  OF  THE  SOCIETY   OF  CHEMICAL  INDUSTRY. 


\ll  I    \HI\      I  I'UII  I     VI. 

Analysis  and  Calorific  Value  qf  Various  <■ 
(Products  cooled  to  18 


■mi       Prodaoor 
Bituminous 


Fuel. 


Dows.ni     Lencaui  i 
Proilur.r      Producer     ..,,.,.,., 
Gas  from      Gas  from     ' 
Anthracite.  Anthracite,       <o*. 


Hydrocen Vol.  i»-r  Cent. 

MArah  gas ,. 

Calls*  ira.es 

Carbonic  oxide 

Nitrogen 

QarbonJoacid 

T.*t:.!  volume 

Total  combustible  gases , 

■<  Heal. 

Air  required  for  combustion 

■  value  i»'i  >•!».  ft.  in  ll».    C.  units 
Galojinovalue  per  litre  in  grm.    C.  units 


84-8 

2 -3 
Nil 
13  -8 
16*8 
18-9 
linrii 
in:; 


112' t 

B5'9 
l  374 


8*4 

Nil 
2  I '  I 
59'  l 

.V2 

1IMI-I) 

S  .- 1 


!■'!■  I 
7f  7 
1,198 


18-73 

o-si 
o-.-fl 
88*07 
19-98 

r.-:,7 

lINI'IKI 
ll'U 


1 13  •  -» 

ss'.l 

1,433 


•.'"•0 

i-'oi  i 

21-0 
10*5 

.Vil 

-II 

18-0 


184-0 
116*3 

1.M5 


66*9 

gg.g 

8-9 

s"7 

8*8 

J-9 

100*0 

91"2 


Mini 
2s.fi) 
1.5  44 


I  ":il  l.ns        PitUburgll 

(Illuini-        Natural 
Dating).  Gas. 


is  Ml 


Nil 

1IKI-II 

98  ■  8 


.-.sfll 
S81-0 

ii.mi 


22-1) 

<  .7  ■  >  • 

.;-u 

in; 

:)() 

O'O 

lOO'O 

9S"fl 


IM'8 
7,932 


Al'l'KXIHX     I. Tuil.K     VIII. 

Efficiencies  of  Gas  Product  rs. 


Den  ripti        I  Producer. 


Calorific  Power 

nf  Gas. 


Figure  of 
Merit.* 


Cold 

C:is  Kill. 


Authority. 


Mum I  circular  producer 

Ordinary  rectanrular  itr.ek  producer,  origina]  form... 

■  ii  by  Sir.  C.  P.  Jenkin 

Odelajema  prodnoaral  Areata,  1888,  Prof.  Akennann . 

Bxamplee  given hj  Mr.  vou  .luptncr  j  .11 

producer,  using  Qarnaut  imthmeite 

anthracite 

Wilson  producer,  using  slack 

„  Durham  coal 

,.  „       another  example; 


1,367 
894 
1.311 
1,549 
1.164 
1,044 
1.321 
1.272 
1.261 
1.23s 
1,314 


I-..2IU 
7,760 
-.11" 
7,080 
7  .mm 
7,640 
6,590 
7.73H 
7.140 
7,480 


0-810 
0-568 

IV712 
0-7.-.4 
0565 

0-689 


0-702 


Author 
C.  F.  Jenkin 


The  "  figure  of  merit  "  is  the  heat  of  combustion  of  the  pas  per  kilo,  of  carbon  contained  in  it.    Kilo.  °  C.  units. 


From  various  tables  in  Appendix  III.  the  followins 
value-  are  selected. 

Using  Mond  gas  to  generate  the  current  for  the  electric 
light  at  the  caustic  soda  plant  of  the  Wilmington  works, 
the  total  COS)  ( including  renewal  of  carbons  and  lamps,  and 
without  deduction  for  the  ammonia)  was  9/.  3s.  9rf.  for 
light  of  17,040  candle  power  over  320  hours.  The  cost  of 
coal-gas  to  give  the  same  light,  and  allowing  3g  cb.  ft.  (at 
is.  pet  l.ooo)  per  16  candle-power  hour,  would  be  119/. 

Average  power  at  switchboard 100*0  volts. 

v  .  rage  current  at  switchboard 184V0  amperes. 

Number  of  Board  of  Trade  units  at  switch- 
board  

Cost  per  unit  i  l.i kiii  Watt-hours) 1*3944, 

of  fuel   and    labour    for    Moiul    .r:is 
i  without  recovery  plant )  per  1,000  cb.  ft.    0*S07d. 

Corresponding   cost    ol    Dowson  gas   per 

I.IHM)  cl>.  ft l"8d. 

—J.  T.  C. 

Coal-Dust  Fuel.  C.  Schneider.  Mitt,  aus  del  Praxis  des 
Dampfk.  und  Dampfm.-Betr.  1896,  255  ;  and  Proc.  Inst 
Civil  F.ng.  1S97.  127,  [1],  38—39. 

A 1 1  in  nt  of  experiments  on  the  Schwartzkoff  und  Friedeberg 
systems  of  burning  coal-dust  fuel.  The  experiments  were 
made  with  a  Lancashire  boiler  designed  for  a  pressure  of 
7  atmospheres,  and  of  the  following  dimensions: — Length. 
7.54)0  mm. ;  diameter  of  shell,  2,000  mm.  ;  diameter  of  flue, 
75o  mm.  Kach  flue  had  six  Galloway  tubes  ;  the  heating 
surface  was  68*88  sq.  m..  of  which  13-26  sq.  m.  was 
protected  by  fireclay  front  the  direct  action  of  the  flame. 

The  fuel  used  was  Westphalian  coal,  containing  S3  per 
cent,  of  carbon,  5  per  cent,  of  hydrogen,  and  having  a 
heating  value  of  7.S37  thermal  units:  and  Obersohleswig 
coal,  containing   77   per  cent,  of   carbon,   5    per   cent,    of 


hydrogen,  and  having  a  heating  value  of  7,168  thermal 
units.  The  coal  was  ground  so  as  to  pass  through  a  sieve 
of  900  meshes  pier  sq.  cm. 

With  the  Schwartzkoff  apparatus,  1  kilo,  of  the 
Oberschleswig  coal-dust  evaporated  8-9  kilos,  of  water 
(calculated  from  water  at  03  C.  to  steam  at  100"  CO,  the 
heat  utilised  being  79  per  cent,  of  the  total.  When  the 
combustion  was  forced,  the  evaporation  was  8-3  kilos,  of 
water  per  kilo,  of  coal,  and  the  heat  utilised  74  per  cent. 
With  the  Westphalian  coal-dust,  8- 9  kilos,  of  water  were 
evaporated  per  kilo,  of  coal,  the  heat  utilisation  being 
72  per  cent.  The  Friedeberg  apparatus  did  not  act  quite 
so  well.  The  air  used  varied  from  1-14  to  1-41  times  the 
theoretical  volume  required.  The  temperature  of  the  gases 
and  the  percentage  of  carbonic  acid  varied  very  little,  and 
the  combustion  was  nearly  smokeless. — A.  s. 

Coal-Gas,  The  Enrichment  of.     T.  Holgate.     Proc.  Inst. 
Civil  Eng.  127,  Part  L,  1S97,  1—37. 

The  illuminating  power  of  gas  from  bituminous  coal  may 
be  raised  to  20  candles  by  four  methods,  viz. : — (1)  by 
admixture  with  gas  from  cannel,  boghead,  and  other 
shales ;  (2)  by  addition  of  the  vapour  of  light  hydro- 
carbons; (3)  by  addition  of  oil-gas;  aud  (4)  by  admix- 
ture with  carburetted  water-gas.  Carbon  dioxide  and 
nitrogen  are  useless  constituents  of  coal-gas,  and  tlu-ir 
exclusion  improves  its  illuminating  power  ;  the  more  so 
the  less  efficient  the  burner.  16-eandle  coal-gas  is 
diminished  by  0-5  or  0'25  candle  in  an  Argand  burner, 
and  by  O-S  or  0-43  candle  in  a  flat-flame  burner,  for 
1  per  cent,  of  carbon  dioxide  or  nitrogen  respectively, 
mixed  with  it.  Allowing  for  diminution  of  volume,  tin- 
cost  of  enrichment  of  coal-gas  by  removal  of  carbon 
dioxide  by  lime  purification  is  0-54<f.  and  0-2l.i2i/.  per 
candle   per   1,000   cb.    ft.   for  the  Argand   and    flat-flame 
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burners  respectively.  The  nitrogen  liberated  in  the  distil- 
lation of  the  coal  cannot  be  excluded  from  the  gas,  but  a 
quantity  not  exceeding  -  per  cent.  is  left  therein  if  atmo- 
spheric nitrogen  be  excluded  by  careful  working.  Aqueous 
vapour  is  injurious  to  the  illuminating  power,  but  in 
practice  it  cannot  be  excluded  from  the  gas. 

The  cost  of  enrichment  by  the  admixture  of  two  gases 
is  calculated  by  the  following  rule : — Let  a,  h,  and  c  denote 
illuminating  power  of  enriching,  uuenriched.  and  enriched 
gas  j  and  p,  q,  and  r  the  cost  per  1,000  cb.  ft.  of  enriching, 

uuenriched,  and  enriched  gas:  then    -       ,-  = p  =  cost 

6  c  —  b     a  —  l> 

of  enrichment  per  '.,000  cb.  ft.  per  candle-power. 

A  ton  of  coal  yielding  1 1,900  cb.  ft.  of  15-caudle  gas  is 
assumed  to  cost  8.*.  Sd.,  and  a  ton  of  cannel  yielding 
11. 400  cb.  ft.  of  28 "54 -candle  gas.  15s.,  delivered  at  the 
works.  The  assumed  cost  per  gallon  of  carburine,  having 
a  specific  gravity  of  0-680,  and  distilling  completely  between 
90   and  230    ¥..  is   7\d.  ;  that   of  petroleum   spirit,  sp.gr. 

■  .  distilling  between  95°  aud  310=  F.,  is  j\d. ;  and  that 
of  90  per  cent,  beuzol,  sp.  gr.  0-881,  is  Is.  The  Maxim- 
Clark  carburettor  is  that  usually  employed  for  enriching 
gas  by  the  vapour  of  these  light  hydrocarbons.  A  sample 
of    spirit   prepared  from   the   hydrocarbon  residue  of    the 


compressed  oil-gas  works  appeared  to  be  superior  to 
carburine  and  benzol  as  a  carhuretting  agent,  but  the  in- 
crease in  illuminating  power  was  not  exactly  determined. 
Oil-gas  for  enriching  purposes  is  prepared  by  the  Young 
and  Bell  fractional  gasification  method  or  by  the  Caldwell 
and  Tat  ham  oxy-oil  method.  The  first  method  gives 
22,000  cb.  ft.  of  gas  per  ton  of  Scotch  shale  oil,  sp.  gr. 
0-875;  similar  but  rather  heavier  oil  (sp.  gr.  0-878) 
vields  by  the  second  process  23,205  cb.  ft.  of  gas,  to  which 
4,080  CD.  ft.  of  oxygen  at  4s.  6rf".  per  1,000  cb.  ft.  are 
added  in  the  receiving  main.  The  oil  in  both  cases  is 
assumed  to  cost  3/.  7*  6rf.  per  ton  delivered,  and  the 
illuminating  power  of  the  gas  is  estimated  on  the  basis  of 
its  enrichment  value  (see  table).  The  Lowe  type  of  car- 
buretted  water-gas  plant  makes  1,000  cb.  ft,  of  24-candle 
gas  from  3-45  gals,  of  Russian  kerosene  and  45  lb.  of  gas- 
coke,  and  the  same  quantity  of  30-candle  gas  from  5  gals,  of 
kerosene  and  40  lb.  of  coke.  Gas-coke  is  taken  at  6s.  Sd. 
per  ton,  aud  kerosene  at  2i</.  per  gallon,  delivered.  The 
following  table  is  compiled  on  the  basis  of  the  foregoing 
prices  for  ran-  materials,  and  of  current  rates  of  wages,  and 
covers  all  capital  and  maintenance  charges,  whilst  allowance 
is  made  for  the  receipts  from  by-products  wherever  such 
are  obtained.  The  holder  price  of  15 -candle  coal-gas  is 
assumed  to  be  9</.  per  1,000  cb.  ft. 


Table  showing  Cost  of  Enrichment  tkr  Candle. 


Enriching  Agent. 


C  rSt    |„r 

1,000  cb.  ft. 


Illuminating  Power  hy 
Direct  Testing. 


Caudles. 


Cost  per 
Caudle. 


Illuminating  Power  by 
Enrichment  Value. 


Cost  of  Enrichment  per 

7,000  en.  ft.  per  Candle. 


Candles. 


Cost  per 
Candle. 


Cannel  £:is 

Carburine  vapour 

11-700  spirit 

Benzol 

Young's  oil-kras 

Oxy-oii-gas 

Carbnretted  water-gas 


rf. 

16-75 


Ill-Mil 
|s-|l(l 

13-92 

17-60 


28-54 


24-0 
35-0 


rf. 
0-686 


O-.-.sn 
0-503 


Direct  Testing 


Enrichment 
Value. 


90 
128 


0-444 
0-881 


rf. 
0-572 


0-546 
0-430 


,;. 

l-L'IS 

0-600 

0-413 
0*851 


•  It  has  been  observed  that  the  enriching  value  of  carburetted  water-gas  is  from  6  to  20  per  cent,  higher  than  the  direct  illuminating 
power.    Similar  behaviour  is  probably  true  of  cannel  gas. 

— J.  A.H. 


Acetylene,  A  Bunsen  Burner  for.     A.  E.  Munby. 
Proc.  Cheni.  Soc.  1897',  [179],  103. 

We  employ  a  Bunsen  burner  of  special  dimensions,  the  tube 
being  5  mm.  in  internal  diameter.  A  slightly  wider  tube 
may  be  used,  provided  the  mouth  be  curved  inwards,  so  that 
the  actual  exit  does  not  exceed  the  diameter  mentioned  ;  if 
larger,  the  flame  tends  to  strike  down.  The  gas  jet  is  very 
small,  being  only  capable  of  delivering  about  1  cb.  ft.  of 
acetylene  per  hour  under  6  ins.  water  pressure,  such  a  rate 
of  consumption  giving  an  ordinary  working  flame.  The 
air  holes  and  collar  are  arranged  as  in  an  ordinary  Bunsen, 
the  exact  size  of  the  former  not  being  of  much  importance, 
provided  they  be  large  enough  to  admit  the  air  required. 
The  burner  is  protected  with  a  cap,  when  not  in  use,  as  its 
efficiency  depends  upon  the  jet  maintaining  its  dimensions. 
A  generator  capable  of  giving  gas  under  7  ins.  water 
pressure  with  the  full  number  of  burners  in  use,  is  required. 
Under  this  pressure  a  large  and  perfectly  blue  flame  is 
obtained,  which  may  be  turned  down  to  what  may  be  termed 
a  quarter  Bunsen  flame,  equivalent  to  burning  the  gas  under 
3  to  4  ins.  water  pressure.  This  is  the  smallest  pressure  with 
which  the  burner  will  give  a  non-luminous  flame.  When 
turned  lower,  the  zone  of  partial  combustion  appears,  since 
the  draught  is  then  insufficient. 

The  heating  effect  of  the  flame  is  of  course  very  great, 
enabling  one  to  dispense  with  the  blow-pipe  for  some 
operations,  such  as  small  fusions.  From  a  few  experiments 
ing  equal  quantities  of  water  under  like  conditions 
with  coal-gas  and  acetylene,  it  would  seem  that  in  practice, 
for  equal  volumes  burnt,  the  latter  has  nearlv  twice  the 
heating  power  of  the  former. 


Calcium  Carbide,  Neva  Economical  Preparation  of.  Hi- 
Marx.  Monit.  Scient.  1897,  11,  [4],  276—281. 
This  paper  consists  of  a  critical  discussion  of  Heibling's 
work  on  the  electrolytic  preparation  of  iron  alloys  (this 
Journal,  1896,  726).  In  thermo-electric  metallurgy,  it 
is  necessary  that  the  whole  substance  under  treatment 
should  become  fluid,  and  also  that  the  slag  produced  should 
be  a  condue.tor.  When  lime  is  employed  as  a  flux,  a  slag 
of  fusible  calcium  carbide  is  formed,  which,  besides  being  a 
valuable  product,  is  an  excellent  conductor.  The  results  of 
some  experiments  carried  out  at  Puteaux,  show  in  a  marked 
manner  the  value  of  lime  as  a  flux,  the  horse-power  dimi- 
nishing according  to  the  amount  of  lime  used,  whilst  the 
vield  of  acetylene  per  kilo,  of  calcium  carbide,  increases. 

—J.  L.  B. 
Acetylene,  A  New  Method  of  Storing.  G.  Claude  and 
A.  Hess.  Comptes  Keud.  1897,  124,  626—628. 
Acetone  at  15°  and  under  ordinary  pressure,  dissolves 
25  volumes  of  acetylene,  and  under  12  atmospheres,  300 
volumes.  Thus  the  solubility  increases  nearly  in  proportion 
to  the  pressure.  The  solubility  in  acetone  is  diminished  by 
half  on  passing  from  15"  to  50°,  and  therefore  the  pressure 
in  a  reservoir  doubles  for  a  rise  of  about  30  .  With  liquid 
acetylene  a  pressure  of  24  atmospheres  increases  to  70  tor 
a  rise  of  18".  Dissolved  acetylene  may  therefore  be  stored 
safely  in  weaker  and  lighter  vessels  than  liquid  acetylene, 
and  since  its  coefficient  of  dilatation  is  very-  much  lower, 
the  vessels  may  be  more  nearly  filled.  A  platinum  wire, 
maintained  at  bright  redness  by  electric  current,  was  held 
for  an  indefinite  period  with  impunity  in  a  solution  under 
3  atmospheres  pressure  of  acetylene  in  acetone. — J.  A.  B. 
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I  .  <.      for         Generation  of  Power,  The  Applic- 

ability of.     II.  Schri'v.     Ann.  lur  Gewerbe  and   Baaw. 
1896,   Nov.    1,164;  Proc.   fast  t  nil   Bog,    1897,  127, 

Tine  is  the  record  of  some  experiment*  conducted  bj  Ravel 
In  America.  It  was  bond  that  1*85  parts  of  acetj 
mixed  with  1  part  of  air  was  explosive,  and  the  expli 
tun-,-  of  the  mixture  rose  rapidly  as  the  dilution  with 
air  increased,  the  maximum  being  attained  when  19 
volumes  of  air  were  mixed  with  1  volume  of  acetylene. 
Beyond  tins  limit,  the  expli     n  .  until  at  20 

of  air  to  l  of  acetylene,  it  is  entirely  extinct  The  special 
characteristics  of  acetylene  are,  great  rapidity  of  the  trans- 
mission of  flame,  low  ignition  temperature  (about  180  C), 
high  combustion  temperature,  and  an  extraordinary  energy 
evolved  in  the  explosion.  6  35  cb.  ft  of  acetylene 
sufficed  to  generate  l  II.  1'.  per  hour.  In  a  small  2-H.P. 
motor,  acetylene  Lras  gave  21  times  the  work  of  the  same 
volume  of  illuminating  gas.  It  was  found  that  the  cooling 
of  the  cylinder  by  lubrication  has  a  much  more  important 
effect  upon  the  working  than  is  the  case  with  coal-gas. 

—  A.  S. 

Incandescent  Lighting,  A  Report  on  the  Use  of  Spirit  for. 
Or.  Hay  duck.  Zeits.  fur  Spiritusind.  I8;i7.  Supplement 
II..  98—98. 

Tut  illuminating  power  of  incandescent  spirit-lamp?  depends 
primarily  on  the  mantle  and  secondarily  on  the  structure  of 
the  lamp.  The  mantle  must  correspond  in  shape  with  the 
flame.  The  lamp  must  be  easily  managed,  readily  lighted 
and  -  d,  burn  with  a  steady  tlaine  free  from  smoke 

and  ameH,  and  must  not  lie  dangerous.  (  If  several  lamps 
from  different  firms,  the  "  Pbffibus  "  complied,  it  is  said, 
with  these  conditions,  and  gave  the  best  result.  For  an 
hourly  consumption  of  85  C.C.  of  86  per  cent,  (volume) 
spirit,  it  gave  an  illuminating  power  of  31  candles.  At 
the  current  price  of  spirit  it  would  yield  alight  of  10 Hefner 
units  strength,  at  a  cost  of  O'lij  pfennig  (in  Germany), 
whereas  the  same  light  costs  08  I  pfennig  per  hour  by  an 
ordinary  petroleum  lamp.  Several  lamps  are  described  in 
detail.— J.  A.  B. 

Ethylene,   Action  of  Nickel  on.     P.   Sabatier  and   .1.   B. 
-  ndereus.    Coroptes  Bend.  1897, 124,  616— 618. 

A  latkr  of  nickel  leduced  by  hydrogen,  if  heated  to  800e 
and  upwards,  completely  decomposes  pure  dry  ethylene 
passed  our  it.  The  products  are  only  carbon,  hydrogen, 
and  methane,  in  varying  proportions.  The  amount  of 
hydrogen  increases  with  the  temperature.  Freshly  reduced 
iron,  clipper,  and  cobalt,  and  spongy  platinum  anil  palla- 
dium, were  inactive,  and  nickel  filings  le«s  active  than  the 
reduced  metal.  The  nickel  and  ethylene  appear  to  form 
an  unstable  compound,  which  decomposes  into  carbon, 
methane,  and  nickel  ;  aud  hydrogen  is  formed  by  a  secondary 
reaction.  The  explanation  offered  by  Moissan  and  Honreu 
(Comptes  Bend.  122,  1-40:  this  Journal,  1896,  530)  of 
the  decomposition  of  acetylene  by  reduced  metals  in  the 
cold — ri°2  .  that  it  was  due  to  the  heat  of  absorption  of  the 
gas  by  the  porous  metal  provoking  decomposition  of  the 
endotbermic  gas— cannot  apply  in  the  present  case 

— I.  A.  B. 

Carbonic  Oride,  A  Reaction  of.     A.  Mermet.     Comptes 
Bend.  1897,  i24,  621. 

See  under  XXIII.,  page  561. 

'on',  Action  upon   Cupric  Suits.     II.  G.   Soderbaum. 

Ber.  30,  [7],  814. 
See  under  XXIV..  page  569. 


He.ran,  und  Trimethylene,  Decomposition  of,  by  Heat.  F. 
llaber  and  H.  Oechelhauser.  .1.  fur  GasbeleuchtuDfr, 
1896,  39,  799,  81:t,  and  830. 

under  III.,  paoe 


PATKX'I  B. 

Vapour  "i  Gat  from  Liquid  Hydrocarbons,  An  Improved 
Apparatus  for  Produi ring,  A.  I.  van  Vricsland, 
Amsterdam.     Bng.  Pat.  5991,  March  6,  1897. 

I'uiim  the  bottom  of  an  oil  reservoir  a  pipe  rises  a  short 
distance,  serving  as  an  air-supply  shaft.  From  the  reservoir 
covet  rises  an  exit   pipe   having  a  narrow  \ 

tabular  sheath,  ■■  formed  of  the  mo-t  absorbent  material 
possible,"  is  drawn  over  the  air  shaft,  and  projects  con- 
centrically above  it  to  a  certain  extent,  the  projecting  part 
being  supported  by  -tiffening  wires.  The  reservoir  is  filled 
with  the  hydrocarbon,  or  with  a  snbsl  ited  there. 

with,  so  that  the  sheath  draws  up  the  hydrocarbon  and 
evaporates  it  within  the  pipe  that  carries  the  nozzle.  Air 
is  drawn  up  the  supply  shaft,  becomes  saturated  with  the 

hydrocarbon  vapour,  and  paSSCS  Otll  at  the  nozzle  as  a 
combustible  mixture. —  II.  B. 

Combustibh  Gases,  Improved  Process  and  Plant  for 
Generating.  11.  II.  Thwaite,  Westminster.  Eng.  Pat. 
B384,   IprilSl,  1896. 

I  \trui>\  i  \n  \  i-  in  processes  and  plant  described  in  pre*  ions 
patents  b\  the  san,e  inventor,  viz.,  Eng.  Pat.  13,885,  1894 
(this   Journal,    1895,  794):    and   Eng.   Pat    18,445,   1894 

(this  Journal,  1895,  8."i6).  When  producing  pa-  in  a 
■  vessel  generator  from  hydrocarbon  fuel,  the  two 
tubes  for  gas  aud  air,  each  having  openings  into  the 
generator  at  the  top  and  the  bottom,  have  each  a  valve  so 
connected  together  by  gearing  that  both  are  reversed  by 
turning  one  hand  wheel.  Thus,  the  fuel  may  be  prelimi- 
narily and  occasionally  intermittently  blown  up  to  a  state 
of  incaudescence  before  the  air  is  introduced.  When  using 
a  duplex  gas  generator  working  in  a  continuous  cycle,  the 
upper  part  thereof  is  encased  in  a  water  jacket  for  the 
purpose  of  generating  steam. — B.  S. 

Carburetted  Water-Gas,  Impts.  in  Apparatus  for  the 
Manufacture  of.  The  Economical  Gas  Apparatus  Con- 
struction Co..  Ltd..  London,  and  L.  L.  Merrifield, 
Franklin,  U.S.A.     Eng.  Pat.  11,530,  May  27,  1896. 

One  superheater  and  fixing  chamber  is  connected  with  two 
generators  in  such  a  way  that  the  gases  and  vapours  from 
the  top  of  either  generator  can  be  led  lo  the  top  of  the 
other  generator,  and.  alter  passing  down  through  the  fuel 
therein,  are  conducted  to  the  superheater,  where  they  are 
carburetted  in  the  usual  way.  The  order  of  the  action  of 
the  generators  can  he  reversed  by  means  of  suitable  valves. 
Steam  may  also  be  passed  downwards  through  both 
generators  simultaneously,  or  upwards,  in  each  case  pa! 
directly  to  the  carhuretting  chamber. — II.  B, 

Water-Gas,  An  Improved  Manufacture  of.  J.  E.  Gold- 
schmid,  Frankfurt  a/Main,  and  C.  Dellwik,  Stockholm. 
Eng.  Pat.  11,632,  May  28.  1N96. 

l!v  means  of  a  pipe  passing  beneath  the  grate,  and  a  series 
of  twyen  at  various  heights  in  the  generator,  air  is  intro- 
duced into  the  coke  or  the  like  at  different  poiDts.  The 
coke  is  rapidly  raised  to  incandescence,  producing  chiefly 
carbon  dioxide.  The  steam  is  then  passed  alternately  from 
above  and  from  below,  preferably  two  admissions  from  the 
bottom  to  one  from  the  top.  A  locking  arrangement  is  applied 
to  the  valves  in  such  a  way  that  the  outfet  valve  for  the 
combustion  gases  cannot  be  closed  as  long  as  the  water-gas 
valve  remains  closed,  and  vice  versa. — II.  B. 

Oil  or  Vapour  Burners  or  Atomisers  fur  Heating  Pur- 
poses, Impts.  in.  II.  II.  Lake,  London.  From  T.  B. 
Browne,  Altoona,  I'.S.A.  Eng.  Pat  12,338,  June  5, 1896. 
The  burner  is  adapted  for  use  outside  a  furnace,  to  which 
it  is  connected  by  an  adjustable  arm.  It  consists  of  an  oil- 
spraying  nozzle,  having  a  central  air  channel  and  an 
annular  outer  air  channel,  and  oil  passages  situated  between 
these  channels.  Owing  to  the  sides  of  the  annular  air 
passage  converging  towards  the  mouth-piece  of  the  nozzle, 
the  latter  throws  a  jet  of  air  and  oil,  which  first  converges 
towards  aud  then  diverges  from  a  point  in  front  of  the 
nozzle.     Situated  about  4  or  5  ins.  in  front  of  the  nozzle  is 
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the  receiving  nozzle  of  the  furnace,  having  its  inner  walls 
proportional  and  Bared  to  conform  with  the  size  and  shape 
of  the  mixed  oil  and  air  jet,  and  having  its  outer  part 
abruptly  flared  outwards.  Instead  of  eompressed  air,  steam 
may  he  used  in  atomising  the  oil. — H.  B. 

Gas,  The  Manufacture  or  Preparation  of  Improved 
Odorising  Substances  [Isocyanides]  for  Artificially 
Impartin]i  Odour  to.  11.  Straehe,  Vienna.  Eng.  Pat. 
14.941,  July  6.  1896. 
To  impart  a  strongly  characteristic  odour  to  odourless 
poisonous  or  explosive  gases,  they  are  led  over  material 
( ghai  iiigs.  pumice,  86c.)  saturated  with  one  or  more  "  carbyl- 
amines  "  (isocyanides),  or  over  the  isocyanides  alone.  In 
producing  the  "latter,  an  amine  (say  30  grins,  of  aniline)  is 
dissolved  in  alcohol  (600  gnus.),  then  decomposed  with 
alkali  (100  grms.  of  sodium  hydrate  to  70  grms.  of  water), 
and  chloroform  (45  grms.)  is  cautiously  added,  with 
stirring.  The  mixture  is  frequently  shaken  during  one 
day,  and  then  allowed  to  settle,  when  the  dilute  product, 
containing  about  3  per  cent,  of  isocyanide,  may  be  employed 
directly  for  odorising  gases.  To  obtain  a  concentrated 
product,  pour  the  calculated  quantity  of  aniline  over  fine 
granular  soda  lime,  heat  to  about  100°  C,  and  add 
cautiously  the  calculated  amount  of  chloroform,  drop  by 
drop,  with  continual  stirring.  After  cooling,  a  part  of  the 
carbamine  can  be  poured  off  from  the  solid  chlorides  of 
sodium  and  calcium;  what  remains  can  be  obtained  in 
strong  solution  by  leaching  with  the  smallest  practicable 
quantity  of  alcohol. — H.  B. 

Hi/drogen  Gas,  The  Utilisation  of,  for  the  Obtainment  of 
Light,  Heat,  and  Power.  L.  V.  Pratis  and  P.  Marengo, 
Turin.  Eng.  Pat.  16,277a,  July  22,  1896. 
The  burner  for  the  hydrogen  is  of  much  the  usual  type, 
and  the  mantle  is  suspended  over  it  in  the  usual  way. 
When  using  hydrogen  for  driving  gas  engines,  the  inlet 
port  for  the  air  should  have  a  sectional  area  of  about 
18  times  that  for  the  hydrogen.  The  three  claims  are  :  for 
the  obtaining  of  light  by  burning  hydrogen  in  contact  with 
hoods  of  platinum  gauze  or  of  earths,  &c. ;  the  utilisation 
of  hydrogen  for  obtaining  heat  or  power;  and  the  utilisa- 
tion of  hydrogen  by  compressing  it  and  applying  it  to  the 
illumination  of  trains,  &c. — H.  B. 

Illumination,  partly  by  Flame  and  Partly  by  Incandescence  ; 

Impts.  in  the   Method  of  and  Apparatus  for  Effecting. 

J.  B.  de  Lery,  New  York.     Kng.  Pat.  7920,  March   27, 

1897. 
The  claim  is  for  the  "  combination,  with  a  gas  burner 
adapted  to  throw  a  series  of  flames  into  the  form  of  a 
crown,  of  a  circular  or  disc-like  web  or  netting  of  incan- 
descing material  arranged  above  the  crown  of  flame  in  a 
horizontal  plane."  "  This  is  placed  at  such  a  level  as  to  be 
struck  by  the  tips  of  the  flames."  The  combined  illumina- 
tion by  flame  and  by  incandescence  is  also  claimed. — H.  B. 

[Mantles.]  Incandescence.  Bodies  for  Illuminating  Purposes, 
Impts.  Jin  the  Manufacture  of.  W.  Nicholls,  Loudon. 
Kng.  Pat.  9244,  May  1,  1896. 
In  manufacturing  mantles  in  the  usual  way,  the  fluid  is  to 
be  prepared  from  the  following : — Zirconium  nitrate,  250 
parts;  calcium  chlorate,  100  parts;  ammonium  nitrate,  160 
part* ;  uranium  nitrate,  5  parts. — H.  11. 

Mantles  or  Incandescing  Bodies  for  Incandescent  Gas 
lamps,  Impts.  in  the  Mi  ui  a /'act  ure  of.  3.  F.  Duke, 
VTest  Dulwich.  Kng.  Pat.  13,659,  June  20,  1896. 
To  render  the  mantles  more  durable,  to  increase  their 
lighting  power,  and  to  obviate  the  greenish  tinge  usually 
acquired  by  the  light  after  some  time,  the  mantles,  after 
receiving  their  usual  coating  of  collodion,  are  dipped  in  a 
solution  of  barium  salt  (preferably  cold  saturated  1'aCK 
solution).  They  are  then  dried  and  highly  heated  over  a 
Bunsen  burner  until  the  barium  salt  is  converted  into  oxide, 
a  slight  fusion  taking  place,  which  causes  the  barium  oxide 
to  be  permanently  retained. — H.  B. 


[Mantles."]  Incandescence  Bodies  for  Incandescent  Gas 
Lighting,  Impts.  relating  to.  C.  Killing,  Diisseldorf. 
Eng.  Pat.  14,365,  June  29,  1896. 

The  provisional  specification  describes  the  use  of  a  large 
number  of  substances  added  in  minute  quantity  to  pure 
thoria  mantles,  but  the  complete  specification  describes 
only  the  manufacture  of  mantles  in  the  usual  way  from  fluid 
composed  of  4  grms.  of  thorium  nitrate,  10  c.c.  of  water, 
and  8  drops  of  iridium  chloride  solution  containing  0'0033 
grms.  Ir  per  c.c.  The  claim  is  for  "  An  incandescence 
mantle  containing,  in  addition  to  thoria,  a  small  quantity  of 
iridium,  substantially  as  described." — H.  B. 

Peat  for  Fuel,  and  to  Apparatus  therefor  ;  Impts.  relating 
to  the  Preparation  of.  C.  I).  Jenkins,  Boston,  U.S.A. 
Eng.  Pat.  8402,  April  21,  1896. 

The  peat  is  first  passed  through  a  horizontal  drying  chamber 
provided  with  a  screw  conveyor,  with  a  heating  jacket,  and 
with  pipes  connected  with  an  exhaust  for  drawing  off 
air  and  other  gases  from  the  peat.  Dry  or  superheated 
steam  or  heated  compressed  air  is  forced  through  this 
chamber.  After  leaving  the  dryer,  the  peat  is  passed  into 
a  special  press  or  pug  mill,  two  forms  of  which  are  shown, 
in  which  it  is  forced  by  a  taper  screw  through  a  gradually 
decreasing  passage  while  subjected  to  a  partial  vacuum.  It 
is  finally  cut  up  into  pieces  of  a  convenient  size  and   shape 

-K.  S. 

Artificial  Fuels  [Briquettes'],  Improved.  R.  Bradshaw, 
Ash  Grove,  Liverpool.     Eng.  Pat.  9599,  May  6,  1896. 

Blocks  or  briquettes  are  formed  either  solid  c;that  is,  of  one 
mixture  throughout),  or  compound  (that  is,  having  a  core  or 
a  number  of  cores  or  layers  of  a  more  readily  inflammable 
material  than  the  bulk  of  the  block).  The  solid  briquettes 
are  formed  of  a  base  of  bituminous  or  anthracite  coal-dust, 
or  slack,  or  coke-dust,  or  a  combination  of  the  same,  with 
ingredients  for  binding,  and  are  shaped   with  flat  surfaces 

I  or  with  corrugations.  The  main  bulk  of  the  compound 
briquettes   is   formed  of  coal  or   coke  dust  or   anthracite, 

1  farina,  alga,  and  potato  starch  ;  while  the  cores  or  more 
inflammable  layers  are  formed  of  petroleum,  astatki,  resin, 
gas-tar,  saltpetre,  or  their  equivalents. — K.  8. 

I  Artificial  Fuel,  An  Improved,  and  Process  for  Producing 
the  same.  J.  Kohlndorfer,  Landshut,  Bavaria.  Eng. 
Pat.  5669,  March  3,  1897. 

Petroleum  is  converted  into  a  fuel  of  consistent  form,  by- 
heating  it  with  soda  lye  (about  10  per  cent.)  and  a  fatty 
substance  (about  10  per  cent.),  or  resin  ;  either  coal-dust, 
sawdust,  &c.  may  also  be  added. — K.  S. 

Illuminating  Gas,  Impts.  in  Treating  Pent,  dial,  and  other 
Carbonaceous  Substances  for  the  Obtainment  of.  J. 
Meikle,  Maryhill,  X.B.  'Eng.  Pat.  11,951,  June  2, 
1896. 

A  speay  of  hydrocarbon  or  carbonaceous  oil  is  injected  by 
means  of  superheated  steam  into  gas  made  from  peat,  coal, 
and  other  carbonaceous  substances,  either  at  the  time  when 
being  formed  or  immediately  afterwards. — R.  S. 

Coke  Ovens,  Impts.  in  Horizontal.  O.  Imray,  Southamp- 
ton Buildings,  Loudon.  Erom  E.  Bruuck,  Dortmund, 
Prussia.     Eng.  Pat.  12,535,  June  8,  1896. 

The  air  supply  for  such  ovens  is  highly  heated  before 
passing  into  the  oven,  by  its  passage  through  a  grating-like 
partition  wall,  on  each  side  of  which  is  a  flue  through  which 
the  hot  gases  from  the  oven  pass. — B.  S. 

Acetylene  Gas,  Method  and  Means  or  Apparatus  for 
Facilitating  the  Combustion  of.  C.  Coppeaux,  Brussels. 
Eng.  Pat.  9630,  May  6,  1896. 

The  object  of  this  invention  is  to  overcome  difficulties  in 
the  use  of  acetylene  for  lighting  purposes  arising  from  the 
relatively  large  volume  of  air  required  for  its  perfect  com- 
bustion. Air  is  supplied  under  pressure  to  the  burners 
from  a  conduit. — I.  A.  B. 
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Gas    [Acetylene]    Generators,    Impt    in.       W.    Jordan, 

Chancery  Lane,     Rnm  fhe   Morlej    Acetylene   Gas  Co., 

Wbeeling,  and  Wall   St.,  New  York,   U.S.A.     Eng.  Pat 

10,196,  May  18,  1896. 

In  one  form  the  generator  consists  of  an  enclosed  vertical, 

cylindrical  vessel,  placed  within  another  cylindrical  vessel, 

open  in  tin-  top  and  containing  water,  a  central  tube  open  al 

lii>(h    ends   passing   upwards   through   the   bottom   of  the 

generator,  no  thai  water  can  pass  from  tin tei  reservoir  to 

a  number  of  branch  outlets  arranged  at  different  levels  in 
tlie  central  tube,  ami  flow  npon  the  > - n r  1  > i <  1  > - .  Another  tube 
passes  through  the  -aid  pipe  and  serves  as  a  deliver}  pipe, 
being  open  at  the  top  and  leading  to  a  gas-receiver,  either  a 
collapsible  bap  or  a  small  gasometer.  In  either  case,  as  the 
gas-receiver  rises,  the  pressure  on  the  gas  is  increased  by 
means  of  weights,  tending  to  drive  the  water  away  from  the 
carbide.  Suitable  valves  are  provided  tor  regulating  the 
passage  of  the  gas. — R.  S. 

GtneraHni   I  Improved  Apparatus  for 

Automatically,    li.  r7ebb,jnn.,  Shepherd's  Bush,  aud  J. 
W.  Kelly,   Finsburj    Pavement.     Eng.  Pat  10,795,   Ma* 
18,  i  • 
Hi  i  UK  to  automatically  generating  such  gases  as  acety- 
lene, by  the  action  of  water  upon  a  solid  compound. —  I!,  S. 

tlene  Gas,  Improved  Method  of  and  Apparatus  for 
atiny.     M.  C.   A.  Fourchotte,  Pari-.      Eng,   l'at. 
13,047,  June  L'.  1896. 

Am   inn  to  the  bell  of  a  gasholder  is  a  pipe  or  chamber, 

the  lower  and  of  which  is  sealed  in  the  water  in  the  tank, 
and  slides  over  the  mouth  of  a  smaller  tube  which  rises 
through  the  bottom  of  the  tauk  nearly  to  the  level  of  the 
water.  This  tube  communicates  externally  with  a  generator 
containing  ealeiuin  carbide.  There  is  confined  within  the 
pipe  attaehed  to  the  bell  a  certain  volume  of  air  or  gas, 
whieh  becomes  compressed  by  the  sinking  of  the  bell  and 
forces  water  from  the  tank  through  the  tube  to  the  generator. 
The  pas  generated  in  the  latter  passes  through  a  hydraulic 
seal  into  the  gasholder,  the  bell  ol  which  it  lifts,  and  thus 
relieves  the  pressure  of  the  air  in  the  chamber  and  cut-  off 
the  flow  of  water  to  the  generator.  When  the  bell  again 
falls,  a  further  supply  of  water  is  forced  into  the  generator. 

—J.  A.  B. 

Acetylene  Gas,  An  Improved  Apparatus  for  Generating. 
P.  H.  Haviland,  A.  Holloway,  J.  H.  Collier,  and  W.  11. 
March,  Bournemouth.     Eng.  Pat  15,123,  July  8,  1896. 

A  vkssei.  is  divided  horizontally  into  two  compartments, 

of  whieh  the  upper  serve-  as  a  ci-tern  and  the  lower  as  a 
gasholder.  There  is  a  spaee  between  the  compartment-. 
The  water  preferably  Hows  from  the  cistern  through  a 
syphon-shaped  pipe  to  a  "pressure  cylinder,"  and  thence 
to  the  base  of  the  gasholder.  The  pressure  cylinder 
remains  filled  so  long  as  there  is  water  in  the  cistern,  i  Ine 
or  more  generators  are  supplied  with  water  from  the 
holder.  The  water  enters  the  generator  at  it-  base,  and 
either  passes  up  a  pipe  from  the  mouth  of  whieh  it  drips 
on  to  the  calcium  carbide,  or  is  carried  up  by  a  wick, 
filling  the  annular  space  between  the  wall  of  the  generator 
and  a  perforated  carbide  receptacle  within  it.  The 
passes  from  the  generator,  through  a  cooling  coil  within 
the  cistern,  to  a  purifier  and  drying  chamber,  and  thence 
to  the  point  of  consumption  or  to  the  gasholder.— . I.  A.  1!. 


dene  Gas,  Rendering  it  inactive  when  brought  into 
( 'ontacl  u-ith  Metals  with  which  it  forms  Explosive 
Compounds,  A  Process  for.  G.  Isaacs,  Charlottenburg. 
I'.ng    l'at.  1  j,139,  July  8,  1896. 

To  prevent  acetylene,  which,  it  is  found,  always  contains 
ammonia,  forming  explosive  compounds  with  copper,  silver. 
mercury,  and  other  metals,  any  sulphuretted  hydrogen 
pr.  -cut  is  tir-t  eliminated  by  means  of  powdered  iron  ore. 
after  which  the  gas  i-  treated  with  substances  which  will 
absorb  the  water  and  ammonia  present.  -  R.  S. 


u  «e  Gas,  Tmpts.  in  Means  or  Apparatus  f 
the  Production,  Storing,  and  Application  of.     T.  Ilolli- 
day,  lludder-ti.ld.     Eng.  Pal    995,  Jan.  12, 

Tin  apparatus  ccin-i-t-  of  one  or  more  generators  placed 
on  a  level  with  or   below  a  displacement   gasholder.     The 

generator    contains    a     reticulate   cage    to    retain    the     lime 

residue  which  falls  from  the  calcium  carbide  iii  a  perforated 
cage  above  it.     (Bng.  Pat.  5813, 1896 ;  this  Journal, 
J.  A.  11. 

Acetylene  Gas,Zmpts.in  or  relating  to  the  Production  of 
[from  Carbides'].  V.  Daix,  Paris.  Eng.  Pat.  911, 
Jan.  18,  1897. 
I  in  carbide  is  placed  in  vessels  arranged  within  the 
generator  so  that  the  water  overflows  from  the  upper 
vessel  into  the  one  next  below  it,  and  only  a  small  portion 
of  fresh  carbide  is  at  any  time  in  contact  with  water.  The 
carbide     receptacle    is    surrounded  by    a   water  chamber   in 

which  the  gas  evolved  is    washed  and  cooled.    Thi 

enter-  a  bell  gasholder,  to  the  hell  of  which  is  attached  a 
siphon  device  which  supplies  water  to  the  generator  from 
the  gashol  ler  tauk  until  the  bell  has  risen  above  a  certain 
level.— .1.  A.  IS. 

Acetylene  ami  certain  other  Gases,  An  Improved  Generator 
lor.     E.  H.  Fernand  des  Kssards,  Paris.     Eng.  Pat.  1153, 

'.Ian.  15,  ls;i;. 

Tin     generator  consists  of  two  superposed  hermetically- 

1   vessels,   communicating  by  a    device  which   permits 
water  to   flow  from    the   upper  to   the   lower   vessel   under 
lit  pressure. — J.  A.  li. 

Acetylene  (Ins  Lamps  ami  Generators.     W*.  II.  Dennis, 
-Minneapolis.  I'.S.A.     Eng.  Pat  2976,  Feb.   I.  1897. 

Tin:  object  is  to  provide  a  generator  which  may  be  em- 
bodied in  a  table  or  wall  lamp.  Two  tanks  are  attached  to 
a  suitable    upright,  which    may  serve   to  convey  the  gas   to 

I  the  burner  or  burners.  One  tank  contains  water,  which 
may  pass  through  a  duct   near  its  base   to  the  foot  of  the 

'  other  tauk,  wherein  is  a  carbide  holder.  The  water  may 
pa-s  up  the  annular  space  or  "water-leg"  between  the 
walls  of  the  tank  and  carbide  holder  and  overflow  into  a 
distributing  cone  on  the  top  of  the  latter.  The  gas  gene- 
rated, passes  upwards  through  a  basket  containing  purifying 
material,  and  then  through  a  pipe  to  a  condensing  coil  in 
the  water-tank.  In  the  event  of  too  rapid  production,  the 
pressure  of  the  gas  de]  resses  the  water  in  the  water-leg, 
and  prevents  it  flowing  into  the  carbide  holder. — J.  A.  I!. 

Acetylene  and  other  Gases,  An  Improved  Combined 
Automatic  Generator,  Condenser,  ami  Holder  for. 
11.  R.  Bean,  Plaistow,  and  11.  Ringwood,  Poplar.  Eng. 
Pat.  5756,  March  I,  :  - 

Within  a  double-walled  tank  moves  a  bell  forming  a  gas- 
holder, to  the  crown  of  which  is  attached  a  chamber  con- 
taining a  basket  filled  with  carbide  ;  the  lower  portion  of 
the  chamber  is  contracted  and  surrounded  by  an  air  vessel 
which  regulates  the  pressure  of  gas.  The  top  of  the  tank 
bulges  to  form  an  annular  space  for  the  reception  of  water 
displaced  by  the  pressure  of  the  gas  generated. — I.  A.  I!. 

Acetyl,  no  Gas,  Impts.  in  th>  Manufacture  of  [Use  of 
Steam],  and  in   Apparatus  therefor.     G.  Pereire,  Paris, 

E,  Sorel,  Paris,  and  B.  Cruvellier,"  -Marseilles.     Eng.  Pat. 

6997,  Mar.  17,1897.  (Under  International  Convention.) 
Srt  im  is  used  in  place  of  liquid  water  for  the  decomposition 
ot  calcium  carbide,  and  the  action  may  be  instantaneously 
stopped  by  closing  a  steam-cock.— J.  A.  B. 

Acetylene    Gas,    Impts.     in     Apparatus   for     Generating 
E.  G.   Brewer,   London   and  Leeds.     From  The  I 
sehaft   fur  Acetylen-Ga&licht    Basel.    Bale,    Switzerland 
Eng.  Pat.  774J.  March  25,  1897. 

A  i.knekatok  with  removable  bottom  i-  immersed  in  a 
water-tank.  A  basket  containing  calcium  carbide  i-  sup- 
ported on  the  bottom  of  the  generator.  A  conical  cap 
projects  over  the  top  of  the  basket,  and  prevents  water 
reaching    the    carbide    from    the    top.     To  the    top  of   the 
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generator  is  attached  a  cross  tube,  one  arm  of  which  leads 

isholder,  and  another  to  a  safety-valve.     The  vertical 

arm  js  attached  to  a  tube  supporting  a  water  vessel  and 

furnished   with  a  five-way  cock,  by  means  of  which  air  ot 

L'as  from  the  generator  may  pass  to  the  water  vessel  while 
water  passes  in  the  opposite  direction,  or  by  means  of 
which  gas  may  pass  out  through  a  side  arm.  The  top  of 
the  water  vessel  is  provided  with  a  tube  having  a  cock  with 
double  passage  ways,  one  of  which  communicates  with  a 
funnel  and  the  other  with  the  open  air.  Thus  the  air  can 
escape  from  the  vessel  while  it  is  tilled  with  water  through 
the  funnel.  Bj  manipulation  of  the  cocks,  water  pas-,-s 
slowh  from  the  water  vessel  and  reaches  the  carbide  from 
beneath,  while  gas  replaces  the  water  taken  from  the  vessel, 
ami  allows  its  flow  to  continue.— .1.  A.  15. 

m    Gas,   Tmpls.    in    Apparatus  fur  Automatically 

I       crating.     11.  II.  Lake,   London.     From  F.  Ferracciii, 

Savona,  Italy.     Eng.  Fat.  7782,  March  25,  1897. 

Tin:    apparatus   consists    of   a    gasholder   supported  on  a 

tripod,  and  a  generator  which  is  clamped  to  the  bottom   of 

the  gasholder  and  connected  with  the  tripod.     The  generator 

contains   four  small   movable   baskets   each   with   a   central 

tube    suitably    perforated    so    that    water  descending   from 

a  funnel  on  the  top  basket  first  moistens  the  carbide  in  the 

Ipwest    basket.     The    space    within   the   gasholder   bell   is 

nearly  filled  by  an  impermeable  drum  attached  to  its  crown 

and  serving  as  a  float.     The  acetylene  evolved,  cau>es  the 

float   to  rise  and   when  its  bottom  has  reached  the  level  of 

the  water  in   an  external  basin,  the  supply  of  water  to  the 

dor  is  automatically  cut  off. — J.  A.  B. 

Electrical  Furnaces  [Curbides,  Ac.  under  Vacuum  or  Pres- 
sure],  Impts.  in  or  relating  to.     A.   J.  Boult,  London. 
I  1.  Patin.  Paris.     Fug.  Fat.  19,290,  Sept.  1,  1896. 

Eli  i  iiiical  furnaces  are  described  "  adapted  for  the  manu- 
facture of  calcium  carbide  and  treating  in  vacuum  [or  under 
pressure]  bodies  which  are  liable  to  become  oxidised  by  the 
action  of  air."  "  The  important  feature  of  the  invention  is 
the  motingof  the  material  as  it  is  heing  treated  by  the  elec- 
trodes." The  four  claims  are  for  mechanical  parts,  and 
Wieir  combination  aud  arrangement  constituting  a  complete 
electrical  furnace. — J.  C.  B. 

Electric  Furnaces  [Arc  moved  by  Magnets'],  Impts.  in  and 
connected  nith.  F.  J.  Patten,  New  York,  U.S.A.  Eng. 
Pat.  4138,  Feb.  16,  1897. 
Tins  invention,  illustrated  by  drawings,  "consists  in  a 
system  of  electric  furnace  construction  in  which  an  electric 
are,  being  established  between  electrodes,  i>  made  to  move 
h\  magnetic  (electro-magnets  shown)  influence  from  one 
point  to  another  so  as  to  arrive  at  and  affect  material  that 
it  would  not  reach  it  it  remained  practically  steady  at  one 
point  or  in  a  fixed  position."  Claim  1  is  ; — "The  method 
ol  operating  an  electric  furnace  which  consists  in  passing 
the  material  to  lie  operated  upon  between  electrodes,  sub- 
jecting tie-  arc  to  Ihe  influence  of  a  magnetic  field,  the 
lines  of  force  of  which  are  substantially  transverse  to  the 
>n  of  the  arc.  and  reversing  or  alternating  either  the 
current  in  the  are  or  the  magnetic  field,  whereby  the  arc  is 
reciprocated  transversely  to  the  path  of  the  material." 

— J.  C,  R. 


ILL-DESTKUCTIVE  DISTILLATION, 
TAE  PEODUCTS,  Etc. 

II.  i  am    and    Trimetkylene,    Decomposition   of,   by   Heat. 

I'.  Haber  and  II.  Oechclhanser.     J.  fur  Ciasbeleuchtung, 

1896,  39,  799—805,  813—818,  and  830—834. 

This    work    is  a  continuation  of  that  ol  llalur   and  Samoy- 

lowicz,  to  which   reference    is   given  in  a  New   Book  notice, 

mrnal,    1896,   302,   and  .fourn.   f.   Gash.  1    1891 
it  geq. 

I 'in-  heating  was  effected  in  an  electric  resistance  furnace. 

insisted,  for  temperatures  below  1,700°  C, 

of  a  thin   tube  of   platinum  iridium    400  mm.  long,  55    nun. 

and  ii-Hi   mm.   thick,  with   copper   tabs   soldered  to 


the  ends  for  connection  with  the  electric  current.  The 
middle  240  mm.  of  the  tube  was  closely  wrapped  round 
with  asbestos  cloth.  In  this  way  the  temperature  of  the 
covered  part  could  be  maintained  at  anything  up  to  about 
1,700°  C.  without  the  uncovered  ends  becoming  unduly  hot. 
The  gas  to  be  heated  was  passed  through  another  thin- 
walled  tube,  just  fitting  comfortably  inside  the  platinum  tube. 
For  moderate  temperatures,  this  inner  tube  was  made  of 
hard  glass,  for  high  temperatures  of  special  porcelain 
(Royal  Berlin,  Xo.  7).  This  porcelain  and  the  metal  both 
began  to  soften  about  1,700°  C,  and  above  this  temperature 
a  gas-coke  tube  was  substituted  for  the  platinum,  the  inner 
tube  being  dispensed  with.  In  the  latter  case  the  tube  was, 
of  course,  somewhat  porous,  but  by  keeping  a  slight  excess 
of  pressure  at  the  inlet,  enough  of  the  decomposition  pro- 
ducts could  be  driven  through  for  collection  at  the  outlet. 
All  precautions  were  taken  for  maintaining  temperatures 
constant  and  for  obtaining  true  measurements  of  tempera- 
ture. 

In  the  analysis,  Bunte's  burette  was  generally  used. 
Special  tests  with  pure  ethylene  showed  that  (contrary  to  the 
statement  of  Winkler,  whose  ethylene  probably  contained 
ether  vapoui )  ethylene  is  quantitatively  absorbed  by  bromine, 
and  this  method  was  therefore  used  for  determination  of 
ethylene  aud  its  homologues.  Hydrogen  was  estimated  by 
fractional  combustion. 

Hexane. — Decomposition  did  not  commence  until  the 
temperature  reached  about  700°  C.  At  700° — 900°  the 
results  were  about  the  same  as  in  the  previous  experiments 
except  that  the  acetylene  percentage  was  very  slightly 
higher.  At  temperatures  between  900° — 1,000  C.  the 
hexane  decomposed  yielded  on  the  average — 

Per  Cent. 

Methane 27' 7 

Olefines  ( mostly  ethylene) 22 '  1 

Acetylene 1 "  t 

HydroRen 2  ■  i 

Benzene 6"8- 10 

Carbon 3"3 

Tar 80  ■  2 

The  production  of  methane  is  thus  much  larger  than  at 
lower  temperatures,  that  of  the  olefines  less.  Very  small 
quantities  only  of  the  higher  members  of  the  paraffin  and 
define  groups  were  formed.  Acetylene,  benzene,  carbon, 
aud  hydrogen  appear  to  be  secondary  products,  the  main 
decomposition  of  the  hexane  seeming  to  be  into  methane, 
acetylene,  and  a  highly  complex  tar.  This  latter  carbonizes 
on  nitration  and  is  probably  therefore  of  condensed  define 
structure  of  low  molecular  weight,  rather  than  of  aromatic 
structure. 

It  appears  that  above  about  900"  C.  the  simple  decom- 
position of  the  hexane  is  accompanied  by  destruction  of  the 
compounds  formed. 

Trimethylethylene. —  Trimethylethylene  yielded  the  fol- 
lowing decomposition  products.:  — 


At  750°— 7!K>°       &t9S0°— 940° 


Methane 

Olefines  (mostly  ethylene) 

Acetylene. :  , 

Hydrogen 

t  itlit-r  gaseous  products  

Carbon 

Benzene  

Tar  (containing  a  little  benzene) 


Per  Cent. 
•Ji'.-i 
SB'S 

n-ii'.i 
(1-3— 1-3 

Trace 

4a:2 


-■,. 


l'er  lent. 
87  7 

v.". 
0-8 
1-7 
4'5 
S 

13-0 
7— Si 


.J-*'' 


At  750° — 790°  the  quantity  of  methane  represented  about 
one  methane  group  from  each  molecule  of  trimethylethylene 
decomposed.  The  decomposition  resembled  that  of  hexane, 
in  the  olefines  being  mainly  represented  by  ethylene,  in  the 
small  quantities  of  benzene,  acetylene,  and  hydrogen,  and 
carbon  formed,  and  in  the  quantity  of  methane  produced. 
The  tar,  on  the  other  band,  consisted  mainly  of  olefines  of 
higher  molecular  weight  than  the  trimethylethylene.  The 
almost  entire  absence  of  higher  paraffins  shows  that  at  low 
temperatures  the  addition  of  hydrogen  does  not  take  place 
rcadilv. 
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\r     the     higher     temperature    (930° — 940°)    trimethyl- 
tthylene  showed  similarity  to  hexaae  in  (he  higher  pro- 
daetion  of  methane  (more  than  i  molecule  to  the  moli 
of  initial  Bubstance)  and  of  benzene. 

At  1,040  1,060  C.  the  gaseous  products  contain  50  per 
cent,  of  hydrogen,  30  per  cent,  of  methane,  and  .'>  percent, 
of  ethylene,  but  verj  heavy  tars  were  formed  and  bo  much 

carbon  separated  thai  the  tube  verj  b became  stopped. 

The  tar  roniiiiiu'd  naphthalene  niul  benzene.     (  Inlj  a  trace 
(0*005  per  oent.)  of  acetylene  was  found. 

A  fetn    experiments   were  also   made   with   benzi  I 
acetylene. 

Benzene.  Below  900  almost  no  decomposition  o 
Between  900  and  1,000  decomposition  took  place  with  the 
formation  of  higher  aromatic  condensation  products.  These 
products  arc  not  the  same  as  those  found  in  the  tars  From 
hcxano  and  from  trimethylcthj  tenc,  so  thai  the  condensation 
products  From  the  alliphatic  compounds  are  ool  secondary 
products  from  benzene,  but  probably  condensation  products 
From  benzene  and  acetylene. 

Acetylene. — When  acetylene  was  passed  into  the  tube  at 
680  C.  the  temperature  immediately  rose  to,  and  remained 
at,  about  638°  -64S  C.  The  products  were  mainly  liquid, 
ethylene  Forming  only  3"2  per  cent,  and  other  gaseous  pro- 
ducts 4*3  per  ceut.  of  the  initial  gas.  Of  the  liquid,  about 
40  per  cent,  was  benzene  and  the  remainder  of  higher  boiling 
point.  No  naphthalene  wa  observed.  When  acetylene  was 
introduced  into  the  tube  at  770  the  temperature  rose  to  790  . 
and  then  much  carbon,  and  a  very  thick  and  heavy  tar, 
containing  both  benzene  and  naphthalene,  was  formed.  The 
gaseous  products  consisted  of  hydrogen  with  traces  of 
methane  and  ole6nes. 

The  author  could  not  observe  the  luminous  decomposition 
of  acetylene  described  by  Lewes  when  his  acetylene  was 
quite  pure,  but  noticed  it  directly  a  trace  of  air  was  present. 

— L.  T.  T. 

Shah    Oil,    The    Production    uf,   in   France.      !•'.    Miron. 
Oesterr.  Zeits.  f.  Berg  u.  Hiittenw.  1897,  45,  B0 

Siivi.k.  in  the  Permian  formation,  is  quarried  and  distilled 
for  the  production  of  oil  in  the  districts  of  Autun  (Sadne 
et  Loire)  and  Buxieres-la-Grue  (Allien.  The  schist  is 
broken  lip  and  carried  on  endless  bands  to  the  retorts, 
which  are  constructed  of  cast-iron.  Distillation  is  carried 
on  for  24  hours.  From  the  1:2th  to  the  20th  hour  the 
oil  is  distilled  off,  before  and  after  this  chiefly  steam 
coming  over.  The  vapours  pass  through  two  condensers, 
ammoniacal  liquor  being  condensed  in  the  first,  and  oil 
in  the  second.  The  average  yield  from  1  cb.  m.  of  shale 
is  -40 — 70  litres  of  crude  oil,  50 — 65  litres  of  amnion 
liquor,  and  '25 — 35  cb.  m.  of  uncondensed  gases.  The  crude 
oil  is  a  dark  fluorescent  liquid  with  an  alliaceous  odour,  and 
a  sp.  gr.  of  0-87  -0-91.— R.  B.  B. 

[Anthracene  testing.]  Alizarin,  Analytical  Methods 
employed  in  the  Manufacture  nf.  A.  G.  Perkin.  J.  Soe. 
1  Ij  ers  and  Colourists,  189  7 .  -  - 

See  under  Will.,  page  563. 

Benzenefrom  Petroleum  Spirit.  A  Menu*  <>f  Distinguishing. 
A.  Gawalowski.     Chem.  Zeit.  Rep.  1897,  21,  [35],  100. 

See  under  Will.,  page  562. 

PATENT. 

Destructive  Distillation  of  Carbonaceous  Substances, 
Itupt.  in  Vertical  Retorts  for  the.  A.  C.  T.  Tarbrax. 
Cobbioshaw,  near  Edinburgh.  Bug.  Pat.  9944,  May  11, 
1896. 

Oveh  the  lower  mouth  or  en  J  of  each  retort  is  fixed  a 
bottom  piece  or  table,  and  "  a  blade  "  e  vtends  across  the 
middle  portion  of  this,  and  is  so  arranged  that  it  can  be 
rocked  by  means  of  a  rod  and  other  gearing  outside,  on  an 
axis  approximately  at  the  surface  level  of  the  bottom  piece. 

—  K.  S. 


TV-COLOURING  MATTERS  AND  DYES. 

Nitroso-Methyldiphenylamine.     Ch.  CloSz.     Com 
Rend.  124,  (1897),  B98— 901. 

I  r  is  a  well-known  fact  that  dimcthylaniline  is  readily 
converted  into  a  nitrosi i-deri\  ative,  but  nietlii  Idiphenylamine 
does  not  yield  a  dinitroso-derivative,  although  it  contains 
two  phenyl  groups.  Nitroso-methyldiphenylamine  can  be 
obtained  in  good  yield  by  dissolving  40  grms.  of  methyl- 
diphenylamine  (b.  pt.  284  l'-,  C.)  in  200  grms.  of 
hydrochloric  acid   (sp,  gr.   1-165   at    17     C),  cooling  to 

-  10  (' ..  and  gradually  adding  15 '2  grins,  of  sodium  nitrite 
in   7n  c.o.  of  water,   maintaining   the   temperature  below 

—  ■<     C.      Crystals  of   the    nitroso- thyldiphenylamine 

hydrochloride  then  separate  out,  and,  after  solution  in 
water,  give,  with  sodium  carbonate,  a  precipitate  of  the  base. 
The    base    is    stable,   and   -an   be   kept   indefinitely.      It 

crystallises  fr nethylic  alcohol  in  greenish  plates  melting 

at  44D  C.,  and  can  be  employed  for  the  production  "f  dye- 
stuffs.  Thus  by  condensing  itwith  diinethyl-m-amidophenol 
in  an  alcoholic  or  acetic  acid  solution  it  yields  a  dyestuff 
very  similar  to  Capri  blue,  dyeing  tannin-mordanted  cotton. 
Moreover,  on  sulphonarion  it  gives  a  wool  dyestuff.  By 
condensing  2  parts  by  weight  of  nitroso-methyldiphenyl- 
amine with  .'i  part-  by  weight  of  gallic  acid,  a  product  is 
obtained  soluble,  in  sodium  carbonate,  dyeing  wool  and  silk 
violet  blue,  and  giving  similar  Bbades  on  mordanted  cotton, 
but  somewhat  redder  than  those  obtained  with  gallocyanine. 
Blethyldiphenylamini  I  185  grms.)  can  also  be  sulphonated 
by  heating  for  10  hours  with  ordinary  sulphuric  acid  (100 
grms.)  to  160  (  .  until  a  sample  is  soluble  in  alkalis.  The 
sodium  salt  of  this  methyldiphenylamine  snlphonic  acid  is 
very  soluble  in  water  and  alcohol,  from  which  it  crystallises 
in  aggregates  of  microscopical  needles.  By  treating  equi- 
molecular  proportions  of  it  and  of  sodium  nitrite  with  the 
theoretical  quantity  of  hydrochloric  acid,  a  nitroso  derivative 
is  obtained,  which  can  be  salted  out.  This  product  serves 
for  the  preparation  of  sulphonated  dyestuffs.  Thus  with 
gallic  acid  it  gives  a  very  bluish-violet  which  dyes  evenly  on 
wool,  and  approaches  certain  indulines  in  shade.  With 
diinethyl-mamidophenol  a  blue  is  obtained  identical  with 
that  formed  by  sulphonating  the  direct  blue  already 
described.— T.  A.  L. 

Amido-orcinol  and  Methylamido-orcinol,  Derivatives  «f. 

F.  Henrich.     Her.  30,  1104-  mo. 

Amido-orcinoi    and   methylamido-orcinol   hydrochlorides 

are    produced    by    reduction    with    stannous    chloride    and 
hydrochloric  acid  of  the  corresponding  nitroso-compounds. 

Oxidation  of  Methylamido-orcinol. — An  alkaline  solution 
of  this  compound  is  readily  oxidised  in  air,  or  by  the  action 
of  hydrogen  peroxide,  to  a  substance  of  the  formula 
CisHM03Nj.  It  appears  that  the  methylamido-orcinol  is  first 
oxidised  to  the  quinone-imide  C..U ,.(  II  ,i  Ml  II  0(  H  )<», 
and  this  product  reacts  with  another  molecule  of  the  original 
substance  to  form  a  compound  having  the  constitution — 
(II  X  DGFj 
/N/\/\  XH, 


I   If 


(or  the  position  of  the  methyl  and  methoxy  groups  may 
possibly  be  reversed),  Methyl  alcohol  is  also  a  product  of 
the  reaction.  The  oxidation  product  forms  fine  dark-red 
needles  which  melt  at  253'  C,  aid  possess  feeble  basic 
properties. 

Oxidation  of  Amido-orcinol. — The  reaction  in  this  case 
is  more  complicated  and  depends  upon  the  relative  pro- 
portions of  amido-orcinol  and  alkali  present  If  to  an 
aqueous  solution  of  1  mol.  of  amido-orcinol  hydrochloride 
i<  added  a  solution  of  2  mols.  of  caustic  soda,  oxidation 
takes  place  in  the  air  in  two  or  three  days  :  ammonia  is 
developed  and  the  solution  shows  a  deep  violet  colour  with 
a  reddish  tone:  on  the  addition  of  sulphuric  acid  pale  red 
plates  are  precipitated  consisting  of  a  mixture  of  two 
colouring  matters. 
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If,  however,  the  proportion  is  three  or  more  molecules  of 
caustic  soda  to  one  of  amido-orcinol  hydrochloride",  the 
solution  after  oxidation  is  red  with  a  yellowish  tone,  and  on 
the  addition  of  sulphuric  acid,  a  mixture  of  three  colouring 
matter-  i-  precipitated,  of  which  one  can  he  separated  from 
the  other  two  by  extraction  with  benzeue.  The  author  is 
at  present  engaged  in  the  investigation  of  these  colouring 
matters. — %  15-  B. 

Anthranilic  Acid,  Derivatives  of.     H.  Rupe.    Ber.  30, 
1097—1100. 
Nitro-antkramtic    Acid    cannot    be    obtained    by    direct 
nitration,  an   acetyl   group   must   first   be   introduced   and 
nitro-acetvlanthranilic    acid    is   then   prepared   by   careful 
treatment'  at  a  low  temperature  with  nitric  and  sulphuric 
acids      In   deacetvlising  this  product,  unless  great  care  be 
'emplovcd,  the  carboxyl  group  is  split  off  and  paranitranihne 
formed.      To    obtain"  the   result   desired,   the    nitro-acetyl 
derivative  is   boiled   with   concentrated    hydrochloric    acid, 
when,   on   addition   of   water,   a   substance   separates   out 
which  on   crystallisation  from  boiling  water  forms  yellow 
needles  of  nitro-anthranilie  acid  (nitro-amido  benzoic  acid, 
5:2)  with  a  melting  point   of  263°  C,  and   identical  with 
the  compound   prepared  by  Hubner  from  nitrosalicylic  acid, 
ether,  and  ammonia.     This  compound  possesses  very  feeble 
basic  properties  but  it  may  be  readily  diazotised  and  the 
diazo  compound  conjugated  with  phenols  or  amines,  when 
colouring   matters  are  obtained  dyeing   similar   shades  to 
those  yielded  bv  analogous  dyestuffs  from  paranitranihne, 
but  possessing  the    property  of  dyeing  with  mordants  by 
virtue   of    the   carboxyl    group   which   they   contain.      A 
specially   useful  colouring  matter  is  obtained  by  coupling 
with    amido-naphtbol    disnlphonic    acid    H,  the    dyestuff 
yielding  on  cotton,  with  iron   mordant   a  dull  olive,  with 
aluminium  a  pale  mauve,  and  with  chromium  a  full  mauve. 
Effect    of  Phenylhydrazine    on     m-nitro-o-chlorbenzoic 
\,,'d  Ethyl  Ether.— I  mol.of  this  ether  (formed by  passing 
hydrochloric  acid  gas  into  an  alcoholic  solution  of  the  acid) 
is  warmed  for  some  hours  on  the   water-bath   with   :)— 1 
mols.  of  phenyl-hydrazine.   The  dark  red  mass  is  crystallised 
from  boiling  alcohol,  and  yields,  on  cooling,  fine  needles  of 
nitro-phenyl-indazolone.     On  concentration  of   the  mother- 
liquor,  long  golden  yellow  needles  of  nitrophenylhydrazido- 
benzoi'c  acfd  ethyl  ether  are  formed— 
,CO.OCsHs 


N02.C6H:1 


\i 


and  this  on  warming  with  alkalis  is  converted  into  nitro- 
phenvl-indazolone  — 

CCK 
NO,.C6Hb<         >NC6H5 

Ihi-  compound  dissolves  readily  in  alkalis,  and  from  a 
concentrated  solution  in  caustic  soda  the  sodium  salt 
crystallises  in  red  plates  with  a  green  reflex  which  possess 
distinct  dyeing  properties.  Unmordanted  wool  is  dyed  a 
yellowish-green,  and  wool  mordanted  with  chromium  a 
yellowish  brown. — R.  B.  B. 

Nitr  amines  and  Nitrosamines  [Liebermann's  Reaction,  %c.], 
Characterisation,  of  Aromatic.     J.   Pinnow.      Her.  30, 

833. 

See  under  XXIII.,  page  562. 

Alizarin  [Anthracene  Testing,  Sec.-],  Analytical  Methods 
Employed  in  ihi  Manufacture  of.  A.  G.  Perkin. 
.1.  Soc.  Dyers  and  Colourists,  1887,  81. 

See  under  \\l\l.,  page  .163. 

PATENTS. 
,\.„-  Colouring  Matters  [Yellows,  Browns'],  Manufacture 
or  Production  of.  Levinstein,  Ltd.,  and  I.  Levinstein, 
Manchester.  Eng.  Pat  7596,  April  10,  1896. 
A  . ..  i.iK-n  1 1  s  obtained  from  dihydroxy  and  dihydroxy- 
sulphonic  arid-  of  the  naphthalene  series  are  converted 
mo  their  nitroso  compounds    yielding  nitroso-azo   dyestuffs 


which  dye  chrome  mordanted  fibres  yellow  to  brown  shades, 
fast  to  light  aud  milling.  They  also  dye  animal  fibres  from 
an  acid  hath.  The  diazo  compound  from  14  kilos,  of  p- 
nitraniline  is  combined  in  a  weak  acetic  acid  solution  with 
26  2  kilos,  of  the  sodium  salt  of  dihydroxy  naphthalene 
sulphouic  acid  R.  When  the  combination  is  complete  a 
solution  of  7  •  5  kilos,  of  sodium  nitrite  is  added  and  the 
whole  is  run  into  30  kilos,  of  hydrochloric  acid  (20°  B.) 
diluted  with  water  aud  cooled.  After  stirring  for  about 
12  hours  the  new  dyestuff  is  salted  out.  An  analogous 
dyestuff  is  obtained  by  converting  dihydroxynaphthalene 
sulphonic  acid  R  into  its  nitroso  compound,  and  after  adding 
sodium  carbonate,  running  in  a  solution  of  diazobenzene. 
In  place  of  this  latter,  the  diazo  compound  from  either  o-  or 
/8-naphthylamine  or  from  /i-atnidonaphthol  sulphonic  acid 
may  be  employed,  the  resulting  dyestuffs  giving  reddish- 
brown,  brown,  and  deep-brown  shades  on  wool  from  an  acid 
bath,  or  deep  brown  to  black-brown  shades  respectively  on 
chrome  mordanted  fibres. — T.  A.  L. 

Production  of  Dyes  [from  Cotton-Seed  Oil],  Impts.  in. 
L.  P.  Marchlewski,  Manchester,  E.  S.  Wilson,  Strood,  aud 
E.  Stewart,  London.  Eng.  Pat.  9477,  May  5,  1896. 
Dilute  alkaline  solutions  extract  from  crude  cotton-seed  oil, 
a  colouring  matter  for  which  the  name  gossypol  is  proposed. 
This  may  be  isolated  by  precipitation  of  the  fatty  acids 
present  in  the  solutions  by  appropriate  metallic  salts, 
followed  bv  treatment  of  the  residual  liquors  with  an  acid 
like  hydrochloric  acid,  to  decompose  the  alkali  compounds 
left,  the  colouring  matter  being  then  precipitated  iu  the  form 
of  flocks.  It  may  be  purified  by  repeated  crystallisation  from 
acetic  acid  and  alcohol,  and  forms  yellow  crystals,  easily 
soluble  in  alcohol,  ether,  boiling  acetic  acid,  and  aqueous 
alkali  solutions,  hut  insoluble  ill  water. 

Condensed  with  nitroso-dimcthyl-  and  nitroso-diethyl- 
aniline  in  alcohol  or  acetic  acid,  gossypol  yields  dyestuffs 
which  dye  from  an  acetic  acid  or  alcoholic  solution,  cotton 
and  wool  mordanted  with  iron,  chrome,  or  tin,  yellow-brown 
or  brown.  The  dyestuffs  are  insoluble  in  water.  Soluble 
derivatives,  suitable  for  dyeing  mordanted  wool,  are  produced 
on  sulphouating  them.  With  a-uitroso-8-naphthol  aud 
0-nitroso-a-naphthol  in  concentrated  sulphuric  acid  at 
a  temperature  of  55° — 75°  C,  gossypol  reacts,  giving 
compounds  which  dye  mordanted,  and  to  some  extent, 
unmordanted  wool,  brown. — E.  B. 

Basic  Colouring  Matters  [Blues'],  Impts.  in  the  Manufac- 
ture of.  Read  Holliday  and  Sons,  Ltd.,  and  H.  Dean, 
Huddersfield.  Eng.  Pat.  11,309,  May  23,  1896. 
The  patentees  propose  to  substitute  diamido-diphenyl- 
methane  for  aniline  in  the  rosaniline  blue  process,  and  state 
that  the  dyestuffs  produced,  although  similar  in  shade, 
possess  different  properties,  their  hydrochlorides  being  more 
soluble  in  water  and  have  a  greater  affinity  for  cotton  fibres. 
A  mixture  of  600  lb.  of  diamido-diphenylmethane,  100  lb. 
of  rosaniline  base,  and  7  lb.  of  benzoic  acid  is  heated  to 
160°  C.  for  several  hours,  until  a  sample  shows  a  pure 
greenish-blue  colour.  The  melt  is  then  purified  by  dissolv- 
ing in  dilute  hydrochloric  acid  and  precipitating  the  dye- 
stuff  with  salt.  The  excess  of  base  may  be  recovered  from 
the  mother-liquor  by  the  addition  of  alkali.  Another 
method  given  is  to  heat  500  lb.  of  diamido-diphenylmethane, 
100  lb.  of  aniline  salt  or  hydrochloride  of  the  methane  base, 
with  either  100  lb.  of  amido-azobenzene  or  with  100  lb.  of 
benzene-azo-a-naphthylamine  to  160°  C.  The  reaction  is 
finished  in  the  first  case  when  a  sample  dissolves  in  dilute 
hydrochloric  acid  with  a  bluish-grey  colour,  and  in  the 
second,  when  it  dissolves  to  a  green  solution  in  concentrated 
sulphuric  acid.  The  purification  of  the  dyestuff  is  carried 
out  as  in  the  first  example.- — T.  A.  L. 

Colouring     Mutters     [Cotton     Greys,     Browns,    Blacks], 

Impts.  in    tl"    Production   of.      Head  Holliday  and  Sons, 

Ltd.,  Jos.  Turner  and  .las.  Turner,  Huddersfield.     Eng. 

Pat.  11,:<70,  May  26,  1896. 

According  to  the  specification,  dyestuffs  as  indicated  in 

the  title  are   formed  by  heating   with  sulphur  and  sodium 

sulphide,    benzene    or    naphthalene     sulphonates    or    their 
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homologues,  sulphurated  nitroso-hydroxybenzene  or  naph- 
thalene derivatives  or  their  homolognee  and  diamido- 
naphthalenes  and  their  sulphonio  acids,  either  alone  or 
mixed  with  any  of  the  following  substances;  phenols, 
naplithols,  their  nitro  or  nitroso,  amido,  amido  hydroxy  or 
djhydroxy  derivatives,  amido,  amido  hydroxy  or  dihydroxy 
derivatives  of  nitro  or  nitroso  phenols  or  naphthols  or  sul- 
phonio  acids  of  any  of  die  foregoing.  A  mixture  of 
3  kilos,  of  sulphur, -'o  kilo-,  of  sodium  Bulphide,  and  i  kilos. 
of  benzene  disulphonic  acid  is  heated  in  an  iron  vessel  at 
820  880  C.  for  about  4  hours,  until  no  increase  in  the 
strength  of  the  colour  is  observed.  The  melt  forms  a  black 
mass  soluble  in  water.  and  lives  cotton  drab  shades  from  a 
hot  or  cobl  bath.  For  the  I  kilos,  of  benzene  disulphonic 
aeid  may  be  substituted,  the  same  weight  of  any  other 
sulphonic  acid  above  named,  or  -  kilos,  of  a  Bulphonic  acid 
ami  'J  kilos,  of  a  phenol,  naphthol,  &c.  The  dyestuffs 
obtained  may  be  purified  by  dissolving  and  precipitating  in 
the  usual  manner.  They  are  employed  for  dyeing  purposes 
preferably  in  presence  of  sodium  sulphide. — T.  A.  1. 


Polyazo  [Cotton  l!r, ,„■?,]  Dyestuffs.  S.  Pitt,  Sutton. 
1'r.  m  I.  i  lassella  and  <  a.,  Frankfort-on-Maine,  Germany. 
Kng.  Pat.  19,148,  June  3.  IE 

ls  tetra/o-a/o  compounds  of  the  formula — 

U-N=.H-P-N  =  K-  (  ,  ,11, (St  i  in  -  N  =  X-  1 

it  is  found  the  dinzo  group  I  acts  much  more  Btrongly  than 
the  diazo  group  II,  a  property  of  which  advantage  is  taken 
in  the  manufacture  of  certain  trisazo  compounds  derived 
from  paradiamines,  as  benzidine,  o-tolidine,  dinnisidinc, 
p-diunido-diphenylamine,  ami  l  .8'-  and  l . 2'-naphthylamine 
solphonic  acids,  and  other  dyestnff  components. 

It  has  been  ascertained  that  after  the  diazo  group  1  is 
saturated,  the  diazo  group  II  can  be  combined  with  amines, 
which,  in  consequence  of  their  susceptibility  to  the  action 
of  nitrous  acid,  would  be  affected  by  re-diazotisatiou,  were 
they  first  combined,  along  with  one  of  the  naphthylamine 
sulphonic  acids  above  mentioned,  with  a  tetrazotised  para- 
diamiuc. 

Among  the  trisazo  compounds  obtainable  as  a  result  of 
this  discovery,  those  which  are  produced  by  the  combination 
of  diazo  group  I  with  phenol  and  that  of  diazo  group  II 
with  Chrysoidlnes  and  Vesuvine*  are  of  special  technical 
value.  As  an  example  :  benzidine  ( IS- 4  parts)  is  tetrazo- 
tised and  combined  with  lvt'-naphthylaminc  sulphonic  acid 
(83*3  parts).  The  intermediate  compound  obtained,  is 
diazotised,  the  solution  made  slightly  alkaline  with  sodium 
carbonate,  and  phenol  (9*4  parts)  added.  After  .5 — 10 
minutes,  the  solution  is  rendered  slightly  acid,  and  Uismarek 
Krown  (40  parts)  is  added.  The  dyestuff  forms  imme- 
diately. It  dyes  unmordanted  cotton  a  brown  colour  very 
fast  to  light. 

The  azo  compounds  derived  from  m-phenvleuediamine 
and  the  diazo  compounds  of  sulphanilic  acid,  naphthionic 
acid,  amido-salicylic  acid,  7-amidonaphthol  sulphonic  acid, 
and  1  .l'.3.3'-amidonaphthol  disulphonic  acid,  employed  in 
the  above  reaction  in  place  of  Bismarck  Brown,  give  dye- 
stuffs  which  dye  unmordanted  cotton  respectively  yellow- 
brown,  cinnamon-brown,  red-brow -11, and  dark  brown. — E.  IJ. 


Violet  [4zo]  Dyestuffs  suitable  for  Dyeing  Wool.  Pro- 
duction of.  S.  Pitt,  Sutton.  From  L.  Cassella  and  Co., 
Efrankfort-on-Maine,  Germany.  Eng.  Pat.  1 2,556,  June  8, 
1S96. 
Azo-colouring  matters,  fast  to  acids  and  alkalis  and 
unusually  so  to  light,  are  produced  by  the  action  of 
diazotised  1 .  l'-amidonaphthol  sulphonic  acids  on  secondary 
a  naphthjlaniines.  Thus,  a  colouring  matter  dyeing  wool 
violet  from  an  aeid  bath,  is  obtained  by  diazotisiug 
l.l'.3.3'-aniidonaphtbol  disulphonic  acid  (32  parts)  at 
10 — 15:  C.  and  addiug,  at  about  60  C,  a  solution  of 
ethyl  a-naphthylaniine  hydrochloride  (prepared  from  IS 
parts  of  the  base).  Analogous  compounds  are  obtained 
from  the  £.4-  and  3. 4-disulphonic  acids  of  I .  l'-amido- 
naphthol and  from  methyl-o-napthylamine. —  E.  K 


Cotton  Colouring  Mutters  [YellovhOrange],  The  Manu- 
facture anil  Production  of  New,  A.  G.  Green  and  A. 
R.  Wahl,  Maoohester.     Eng   Pat.  18,988,  June  11,  1 

liv  the  action  of  caustic  soda  lye  on  p-nitrotoluene  snlphi 
acid,  Walter,  in  l.ss;;,  showed    ti  lotion    products 

were  formed,   which   dyed    unmordanted   cotton,    orange- 
yellow  -hades  fast  to  light  (Hull.  Soc.  Ind.  Mulhoil-e,   I- 

Thr-e  products  are  known  commercially  as  8 
Yellow,  Cnrcumine  S,  and  Direct  Yellow  G.  According  to 
Eng.. Fat.  2664  of  [888  (this  Journal,  1889.  11),  by  per- 
forming this  condensation  in  presence  of  oxidisable  sub- 
stances, the  dyestuffs  known  as  Mikado  1  Irange  and  Mikado 
Brown  are  produced.  It  «a-  subsequently  shown  that 
these  arc  reduction  products  of  the  fir-t  condensation  pro- 
ducls  and  can  be  obtained  from  them  according  to  Eng. 
Pat.  28,672  of  1S92  (this  Journal  1893,  1088).  A  similar 
dye-lull  is  obtained  (Eng.  Pat.  16,708  of  1898  j  this 
sol)  by  oxidising  diamidostilbene  disul- 
phonic acid  with  alkaline  hypochlorites.  A  great  similarity 
to  all  these  substances  is  shown  by  the  dye-tuffs  known  as 
Oxyphenine,  (.'hloramiue  Yellow,  and  the  like,  which  an 
obtained  by  the  action  of  alkaline  oxidising  agents  on 
dehydrotbiotolnidine  sulphonic  acid  and  primuline.  The 
patentee-  have  discovered  an  intermediate  series  of  dye- 
-tuff-  by  condensing  p-nitrotoluene  sulphonic  acid  with  a 
dehydrothio  compound  by  means  of  weak  aqueouf 
soda.  The  products  formed  dye  unmordanted  cotton, 
orange-yellow  shades  East  to  light,  chlorine,  alkali-,  and 
acids.  When  these  new  products  are  subjected  to  the  action 
of  reducing  agents  they  are  converted  into  new  dyestuffs 
giving  bright   orange   shades   on   unmordanted   cotton  and 

-sing  the  same  valuable  properties  as  the  foregoing. 
The  following  quantities  are  employed  in  the  fir-t  method  :  — 
\  solution  containing  28  lb.  of  sodium  p-nitrotoluene 
snlphonate  (85  per  cent.)  and  17  lb.  of  sodium  dehydrothio- 
/Moluidiiic  snlphonate  in  10  gals,  of  water,  is  boated  with 
0*5  gal.  of  caustic  soda  lye  (24  percent  Nut  HI)  for  3 — 4 
hours  at  90D — lo0:  C.  The  product  separates  as  a  bright 
orange  precipitate  and  is  filtered  and  dried.  It  dyes  un- 
mordanted eottou  a  bright  orange-yellow  fast  to  light, 
chlorine,  alkalis,  and  acids.  It  is  less  soluble  than  curcn- 
mine  and  can  be  readily  salted  out.  Dilute  hydrochloric 
aeid  completely  precipitates  it  from  its  aqueous  solution, 
whilst  curcumine  under  similar  conditions  gives  no  pre- 
cipitate. It  is  further  distinguished  from  curcumine  in 
being  readily  soluble  in  a  strong  solution  of  sodium  bisul- 
phite. In  order  to  convert  it  into  its  reduction  product, 
50  lb.  of  the  dyestuff  obtained  according  to  the  previous 
example,  are  dissolved  in  80  gals,  of  water  together  with 
■1  gals,  of  caustic  soda  lye.  A  solution  of  10  lb.  of  glucose 
in  10  gals,  of  water  is  then  added  and  the  mixture  is  boiled 
until  a  sample  dissolves  in  concentrated  sulphuric  acid,  with 
a  blue  colour.  After  salting  out,  the  product  is  filter- 
pressed  and  dried.  It  forms  an  orange-brown  powder  and 
dye-  unmordanted  cotton  reddish-orange  shades  fast  to 
light,  alkalis,  and  acids.  Its  aqueous  solution  giv. 
reddish-brow-n  precipitate  with  dilute  acids,  whilst  Mikado 
( Irange  under  similar  conditions  gives  a  brownish  solution 
but  no  precipitate.  The  shade  can  be  varied  by  emplovincr 
a  different  quantity  or  different  quantities  of  the  reducing 
agent. — T.  A.  L. 

Azo-Colouring  Matters.  Impts.  in  and  connected  with. 
I.  Levinstein  and  Levinstein,  Ltd.,  Manchester.  Kng 
Pat.  14,144,  June  26,  1896. 

ACCORDING  to  Eng.  Pat.  L'2,641  v  of  1891  (this  Journal, 
1893,  358),  the  1  .l'-naphthylamine  sulphonic  aeid  cannot 
be  used  as  a  "  middle  component  "  in  place  of  a-naphthyl- 
anrine.  Similarly,  in  Eng.  Pat.  8789  of  1S92  (this  Journal, 
1S93,  143).  it  is  stated  that  of  the  naphthvlamine  sulphonic! 
acids  which  Cleve  obtained  from  naphthalene  5-sulphonic 
acid,  only  the  0  and  5  acids  were  suitable.  The  patentees 
confirm  these  statements  so  far  as  they  relate  to  the  tetrazo 
derivatives  of  benzidine  and  its  homologues,  but  find  that 
the  same  restrictions  do  not  apply  when  p-phenylene 
diamine  is  employed.  Tetrazo  dyestuffs  may  be  obtained 
from  p-phenylene  diamine  either  by  means  of  p-nitraniline 
or  p-amido-acetamlide,  the  azo  compound  obtained  being 


- 


THE  JOURNAL  OP  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


[June  30, 1897. 


reduced  or  hydrolysed  respectively.  The  diazo  compound 
from  13-8  kilos,  of  p-nitraniline  is  run  into  a  neutnil  solu- 
tion containing  24  5  kilos,  of  the  sodium  salt  of  1.1'- 
naphibylamine  sulphonic  acid.  The  nitro-azo  dyestuff  is 
filtered  off  and  the  press  cake  dissolved  in  300  litres  of 
hat  uater  together  with  soda  or  other  suitable  alkali,  and 
reduced  by  adding  sodium  sulphide.  The  colour  changes 
from  bluish-violet  to  orange-red,  and  the  reduced  azo  dye- 
stuff,  which  may  be  salted  out,  becomes  soluble  in  dilute 
hydrochloric  acid.  It  is  diazotised  with  14-4  kilos,  of 
sodium  nitrite  and  10  kilos,  of  hydrochloric  acid  (203  B.), 
forming  a  sparingly  soluble  brown  powder,  which  is  added 
to  an  alkaline  solution  of  48  kilos,  of  7-amidonaphthol 
sulphonic  acid.  After  stirring  for  12  hours,  the  mixture  is 
heated  to  60  C,  salted  out,  filter-pressed,  and  dried.  The 
dyestuff  gives  deep  indigo-blue  shades  on  unmordanted 
cotton,  dyes  wool  deep  black  from  an  acetic  acid  bath,  and 
ma\  be  further  diazotised  and  combined  on  the  fibre. 

— T.  A.  L. 

Colouring  Matters  [Browns }  Blacks]  from  Dinitro- 
naphthalenes,  The  Manufacture  and  Production  of. 
B.  Willcox,  Loudon.  From  "  The  Badische  Anilin  und 
Soda  Fabrik,"  Ludwigshafen,  Germany.  Eng.  Pat. 
20. 250,  Sept.  12,  1896. 

An  extension  of  Eng.  Pat.  7766  of  1896  (this  Journal, 
1897,  436)  applying  the  process  there  described  to  1.4'- 
dinitronaphtbaleoe.  About  200  kilos,  of  this  substance, 
200  kilos,  of  grape  sugar,  800  litres  of  water,  520  kilos. 
of  caustic  soda  lye  (24  per  cent.  XaOH),  and  550  kilos. 
of  sodium  bisulphite  solution  (40  per  cent.  NaHSOa)  are 
heated  on  a  boiling  water-bath  until  the  dinitronaphthalene 
is  dissolved.  After  adding  10,000  litres  of  hot  water  the 
solution  is  filtered  and  acidified  with  700  kilos,  of  hydro- 
chloric acid  (32  per  cent.  HC1),  boiled  and  allowed  to  cool, 
when  the  dyestuff  separates  as  a  blackish-brown  powder. 
which  dyes  wool  brown  from  an  acid  bath.  By  employing 
mixtures  of  1 . 4'-  and  1 .  l'-dinitronaphthalene,  shades  vary- 
ing from  violet-black  to  black  may  be  produced,  and  the 
treatment  with  bisulphite  and  the  reducing  agent  may  be 
either  simultaneous  as  in  the  example  given  or  consecutive. 

— T.  A.  L. 

Sew  Colouring    Matters    [Hydra:one   Compounds']   of  the 
Triphenyl  Methane  Series,  and  the  Method  of  Produc- 
ing the  same.     J.  Ville,  Paris.     Eng.  Pat.  27,775,  Dec.  5, 
1896. 
BOSOLIC  acid  (10  kilos.),  hydrazine  sulphate  (13  kilos.), 
and  caustic   soda    (4  kilos.)  are  heated   together  at   about 
100"  C.  for  24  hours,  giving  successively  a  red,  then  a  blue, 
and,  finally,  a  violet  colouring  matter.     Methyl-  and  ethyl- 
hydrazine  may  be   employed  in  place  of  hydrazine.     The 
colouring  matters  formed  are   of  the   same  class  as  those 
described  in  Eng.  Pat.   16,039  of   1896  (this  Journal,  1897, 
437  ),  and  are  similarly  applied  in  dyeing. — E.  B. 

V -TEXTILES  :  COTTON,  WOOL,  SILK.  Etc. 

Silk  Weighting  in  Switzerland,  Regulations  concerning. 

Farber  Zeit.  8,  [10],  161—162. 
The  silk  weavers  of  Zurich  have  entered  into  an  agree- 
ment with  the  Swiss  silk  dyers  which  forbids  the  weavers 
to  import  or  to  use,  and  the  dyers  to  dye,  any  silk,  whether 
of  home  or  foreign  origin,  that  has  been  weighted  to  such 
an  extent  as  to  seriously  impair  the  strength  of  the  fibre, 
on  pain  of  heavy  fines.  The  agreement  is  for  one  year, 
dating  from  April  1,  and  its  conditions  are  to  be  rigorously 
enforced. — I.  S. 

Silk    Weighting  in  Germany.    I/eipziger  Farcer-  u.  Zeugdr. 

Zeit.  46,  [6],  243.  (See  also  preceding  abstract.) 
Following  the  example  of  the  Swiss  silk  weavers  and 
dyers,  with  respect  to  the  limits  of  the  weighting  of  silk, 
the -ilk  dyers  ol  Crefeld  have  entered  into  an  agreement 
which  stipulates  that  the  maximum  degree  of  weighting  for 
taffeta-  in  the  future  shall  be  80 — 4n  per  cent.,  and 
for  other  kinds  of  silk-  50 — 60  per  cent.  The  majority  of 
German  dyers  and  manufacturers  are  said  to  have  pro- 
•■  eir  adherence  to  thie  regulation. — I.  S. 


Silk,  The  Finishing  of.  H.  Silbermann.  Farber 
Zeit.  8,  [9],  135—137. 
In  many  rase-  the  appearance  or  "feel'-  which  silk 
material  is  to  have,  is  determined  by  the  treatment  of  the 
yarn.  Such  goods  are  merely  cleaned  or  scoured  after 
leaving  the  loom,  to  fit  them  for  the  market.  A  piece  that 
requires  to  be  dressed  receives  for  a  soft  finish  a  dressing 
with  a  composition  consisting  of  starch  or  dextrin,  gelatin, 
glvcerin,  and  emulsified  oil.  The  relative  proportion  and 
consistence  of  the  preparation  varies  according  to  the 
quality  of  the  cloth.  For  a  stiffer  finish  the  dressing  em- 
ployed consists  of  starch,  soluble  glass,  and  gelatin.  For 
a  very  stiff  finish  the  goods  are  first  padded  with  a  silicate 
of  soda  solution  and  tannin,  and  after  a  heavy  squeeze, 
receive  a  dressing  composed  of  dextrin,  silicate  of  soda, 
gelatin,  and  emulsified  oil.  The  dressing  should  be  coloured 
the  same  shade  as  the  silk  to  which  it  is  to  be  applied. 

—I.  S. 

Wool,  Scrooping  and  Lustreiny.  E.  Thiele.  Farber  Zeit. 
8,  [8],  120—121.  (See  also  this  Journal,  1896,  589— 
590;   1897,41.) 

To  obtain  a  maximum  of  scroop  and  lustre  with  a  minimum 
of  discoloration  the  author  recommends  the  following 
processes,  the  quantities  given  being  in  each  case  for 
10  kilos,  of  knitting  yarn  : — 

(1.)  For  Light  Shades. — 1"5  kilo,  of  bleaching  powder 
in  500  litres  of  water,  to  which  are  added  1*5  to  2  litres  of 
concentrated  hydrochloric  acid.  The  yarns  are  worked  in 
this  bath  for  30  to  45  minutes  at  60° — 70°  C. 

(2.)  For  Dark  Shades. — 3  kilos,  of  bleaching  powder 
and  1  •  5  litre  of  concentrated  hydrochloric  acid  in  500  litres 
of  liquor.     The  goods  are  worked  for  45  minutes  at  50°  C. 

(3.)  For  Light  or  Bark  Shades.— To  400  litres  of  a 
solution  of  bleaching  powder  of  |°  B.,  3  litres  of  concen- 
trated hydrochloric  acid  are  added,  and  in  this  the  goods  are 
worked  for  30  minutes  at  50°  C.  For  light  shades  the  yarn 
is  bleached  with  an  aqueous  solution  of  sulphurous  acid. 

The  goods  are  "  soaped,"  either  before  or  after  dyeing, 
for  10  minutes  at  50°  C,  with  2  grms.  of  soap  and  12  c.c.  of 
sulphuric  acid  per  litre. — I.  S. 

Silk  Weighting,  Estimation  of     Leipziger  Farber-  n, 
Zeugdrucker  Zeit.  46,  [6],  259. 

■See  under  XXIII.,  page  564. 

PATENTS. 

Material  suitable  for  Belting,  Carding  Cloths,  Soles  of 
Boots,  and  like  Uses:  linpts.  in  the  Manufacture  of. 
I'.  W.  Oliver,  London.     Eng.  Pat.  10,101,  May  12,  1896. 

The  material  described,  consists  of  two  or  more  layers  of 
cotton,  jute,  or  other  fabric  saturated  with  and  cemented 
tegether  by  liquid  celluloid.  When  an  asbestos  fabric  is 
employed,  the  material  mav  be  used  as  a  packing  for  joints. 

— B,  B.  B. 

Waterproof  Fabrics,  linpts.  in  the  Manufacture  of. 
F.  W.  Oliver,  London.     Eng.  Pat.  10,105,  May  12,  1896. 

In  the  case  of  certain  fabrics,  e.g.,  stockinettes,  which  are 
too  elastic  and  porous  to  admit  of  a  thin  film  of  celluloid 
beiDg  directly  formed  upon  them,  a  transfer  paper  is  first 
coated  with  celluloid  solution,  the  film  being  then  mois- 
tened with  solvent  and  applied  to  the  surface  of  the  fabric, 
after  which  the  paper  is  washed  away. — R.  B.  B. 

Material  suitable  for  Floor  Corerings  and  other  Industrial 
Purposes,  New  or  Improved  Process  for  the  Production 
of.  H.  Karle,  Seckenheim,  Germany.  Eng.  Pat.  2934, 
Feb.  3,  1897. 

Ckllvlose,  which  must  be  free  from  acid,  is  worked  up 
with  an  equal  bulk  of  linen  or  cotton  fibre  into  a  thin  pulp. 
The  pulp  is  poured  upon  a  fine  sieve,  a  fleece  of  raw  cotton 
or  cotton  ivool  is  spread  over  it,  and  on  this  another  layer 
of  pulp.  The  slab,  thus  formed,  is  pressed  between  rollers, 
dried  by  heat,  rolled  upon  a  drum  between  steel  wire 
webbing,  and  saturated  with  a  jelly  made  from  hair  and 
calcium  sulphohydrate  (CaH.:S»),  then  dried  and  again 
pressed.      When   dry,  the  material    is  fulled   or  milled  with 
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soap  powder,  treated  with  alkaline  lye, dried,  further  trented 
with  casein  and  borax,  or  with  glycerin  and  lead  oxide,  and 
finally  p. i  a  oalendering  rollers.— K.  B.  li. 

Artificial  Silk  Thread,  Impts.  m  the  Manufacture  of,  and 
Apparatus  therefor,  K.  W.  Strehlenert,  Stockholm, 
Bng.  Pat,  38  12,  Feb,  12,  1897. 

\  dki  1 1  i  th<  apparatus  hitherto  used  for  the  manufac- 
ture of  artificial  -ilk  i-  that,  whenever  a  thread  l>ri:iks 
between  the  mouthpiece  and  the  1  >. >l>liin  on  which  the  fibre 
is  wound,  it  is  necessary  to  Btop  the  working  of  the  appa- 
ratus. Ace  irding  to  the  present  improvement  several  fibres 
are  pressed  out  from  a  series  of  mouthpieces  to  a  common 
point  under  water,  where  they  are  twisted  together  tutor.' 
being  wound  on  the  bobbin.  The  mouthpieces  are  attached 
to  one  or  more  cylinders,  which  receive  :i  rotary  motion  in 
a  horizontal  plain',  and  motion  in  a  similar  direction  is 
imparted  to  the  water  into  which  the  threads  are  passed. 
It  is  claimed  that  by  this  device  a  broken  thread  is  imme- 
diately caught  up  by  an  adjacent  strand,  and  that  uninter- 
rupted working  of  the  apparatus  i-  thus  secured.  —  li.  B.  B, 


VI.  -DYEING.  CALICO  PRINTING,  PAPER 
STAINING.  AND  BLEACHING. 

Dyeing  Process,  .-1  Qmtribtition  to  the  Study  of  ll<  actions 
in.  M.  A.  Reychler.  Bull.  Soc  (  him.  1S97,  17,  449- 
155. 

WHIM  wool  which  has  been  well  Scoured  and  washed,  is 
boiled  in  water,  the  liquid  is  found  to  be  neutral  to  litmus 
and  phenolphthalein,  but  gives  a  brown  coloration  with 
Negater's  reagent,  and  on  distillation  yields  an  alkaline 
distillate  containing  ammonia  ;  there  appears,  therefore,  to 
lie  present  in  the  liquid,  either  an  organic  ammonium  salt 
or  an  amido  compound. 

In  the  author's  experiments,  the  same  sample  of  wool  was 
repeatedly  boiled  in  water,  and  the  various  resulting  liquors 
examined  in  several  respects.  The  water  originally  possessed 
an  electrical  conductivity  of  3 — 4  mUlionnemes ;  i.e.,  1  c.c. 


offered  a  resistance  between 


Siemens   uuits. 


and    '", 

After  boiling  '-  grins,  of  wool  in  a  litre  of  water,  the  con- 
ductivity  bad   increased  to  393  x  10  — 6;  the  residue  from 

evaporation  of  this  liquid  contained  lime,  magnesia,  potash, 
soda,  and  traces  of  silica,  alumina,  and  ferric  oxide  ;  whilst 
one-half  of  the  liquid  yielded  after  distillation  0*045  grm. 

of  ammonium  chloroplatinate.  After  boiling  five  times  i" 
fresh  water,  the  conductivity  of  the  final  hath  was  45  x  10— '', 
and  the  amount  of  ash  was  greatly  reduced.  Treatment 
with  water  at  75°  C.  twice  repeated,  reduced  the  conduc- 
tivity of  the  liquid  to  19  x  Id  - ,;.  Half  the  sample  of 
wool  was  then  treated  with  -.7-777  normal  hydrochlor 
at  7"i  .  and  the  other  half  dyed  in  a  solution  of  magenta  of 
corresponding  strength.  In  the  fir-t  case,  the  conductivity 
of  the  bath  was  58  x  10  -  6,  iu  the  second  ease  61  >  In—  ' 
— a  very  slight  difference.  Probably  in  dyeing,  the  l'osanilinc 
hydrochloride  i-  at  once  dissociated,  the  base  combining 
with  certain  groups  in  the  keratin  molecule,  and  the  acid 
behaving  as  it"  in  the  free  state. 

Widely  divergent  results  are  obtained  by  the  treatment 
of  wool  with  dilute  hydrochloric  acid,  and  by  the  addition 
of  this  acid  to  the  water  in  which  wool  has  been  digested  ; 
for,  whereas  in  the  former  case  the  conductivity  of  the  acid 
liquid  is  reduced  from  160  to  60  units,  in  the  latter 
is  not  sensibly  diminished,  the  bases  present  iu  the  liquor 
apparently  not  sufficing  to  neutralise  the  acid.  The  con- 
ductivity of  60  units  shown  by  the  liquid  in  which  wool  has 
been  treated  corresponds  to  that  of  solutions  of  certain 
metallic  chlorides  of  corresponding  strength  ( ..,,',,„  normal  1. 
the  acid  in  this  ease  being  apparently  entirely  neutralised 
by  the  bases  extracted  from  the  wool. 

When  the  amount  of  hydrochloric  acid  in  these  liquors  is 
estimated  by  means  of  silver  nitrate,  it  invariably  appears 
greater  than  should  theoretically  be  the  case,  and  the  author 
attributes  this  to  precipitation  by  silver  nitrate  of  some 
extractive  principle  of  the  wool. — K.  B.  15. 


Dyeing   of  ' '..</..»     Yarn,   A'...///    Progress   in.     Oesten 

W  ollen-  ii.  l.cincn-lu.l.  Is'.iT,  I  1;;. 

Pwo  interesting  processes  ol   n nt  introduction  are  I 

by  which '* scroop  "  and  a  silk  like  In  tre  maj  be  imparted 
to  cotton  yarn.  To  obtain  "  scroop,"  the  yarn,  after  dyeing, 
i-  worked  successively  in  baths  containing  calcium  a.  i 

and    an    organ:.'    .in.  I    (acetic  Or    1 0 1  I    n      .  and  finally 

dried  withonl  washing.  Foe  the  production  ..I  a  silky 
lustre,  the  cotton  is  mercerised  in  a  Btretched  condition, 
according  to  the  process  ..f  Thomas  and  Prevosl  (this 
Journal,  1896,  804). 

A  very  important  discovery  is  that  of  the  production 
ofa  blue  on  cotton,  which  is  -aid  to  In-  fast  to  bleaching, 
I.e.,  to  the  action  of  chlorine.  This  is  effected  by  in.  an-  ..I 
Alizarin  nine  F  (Meister,  Lucius,  and  Bruning),  a  highly 
purified  product,  applied  to  cotton  in. irdanted  with  Turkey- 
re.l  oil  ami  chromium  oxide  ;  after  dyeing,  the  yarn  is 
steamed,  washed,  and  soaped. 

The  u-.  ol  l'aranitrauiliue  Bed  is  rapidly  extending', 
especially  since  it  has  been  established  that  good  result- 
may  lie  achieved  without  the  use  of  ice.  To  effect  this, 
sodium  acetate  must  not  be  added  to  the  diazo  solution 
until  tlie  latter  is  required  for  use,  ami  with  this  precaution 
the  solution  may  be  preserved  tor  three  days  at  '_"J  t  '. 
without  decomposition, 

A.  recent  advance  in  the  price  of  Aniline  salt  causes  the 
competitors  of  Aniline  Black  among  the  direct  colours  to 
be  regarded  with  special  interest.  Fast  lllack  B  (Badische 
Anilin  u.  Soda  Fabrik)  i-  dyed  cold  iu  as  concentrated  a 
liquor  as  possible,  with  the  addition  of  an  amount  of  sodium 
sulphide  equal  to  the  weight  of  the  dyestuff.  The  yarn  is 
entirely  immersed  in  the  bath  for  an  hour,  then  washed 
several    times    with    water,    worked    at    50      C.    in  a    bath  of 

alum  and  acstie  acid,  and  shaded,  if  desired,  with  a  little 
Methylene  Blue,  after  which  it  is  treated  with  copper  sul- 
phate to  increase  the  fastness  to  light,  and  finally  soaped. 
The  colour  is  very  fast  to  washing  and  to  acids,  but  rubs 
off  slightly ;  it  appeals  very  suitable  for  warp-dyeing. 
Other  direct  blacks  are  Diaminogeue  B  (Cassella),  Dianil 
black  (M.  I.,  and  B.),  Benzo  chrome  black  (Bayer),  and 
Diamine  jet  black  Cr  (Cassella),  the  two  latter  being  treated 
with  potassium  bichromate  after  dyeing.  All  these  blacks 
are  still  somewhat  dearer  than  Aniline  Black,  but  this  i- 
partly  counterbalanced  by  their  greater  ease  of  application, 
and  the  fact  that  they  in  no  way  impair  the  useful  pro- 
perties of  the  fibre. 

The  blue  dyed  with  Diaminogene  Blue  and  Diamine  Azo 
Blue  (Cassella)  is  proving  a  useful  substitute  for  indigo, 
but  its  progress  is  hindered  by  the  fact  that  many  con- 
-crvative  consumers  insist  upon  regarding  the  "  rubbing- 
off "  test  as  the  only  indication  of  the  fastness  and 
desirability  of  a  blue  colour-  a  relic  of  the  days  when  indigo 
was  practically  without  a  competitor. 

As  regards  machinery,  there  is  little  progress  to  report 
during  the  past  year.  The  dyeing  of  cops  makes  but  slow 
headway,  and  appears  to  be  profitable  only  when  the  dyers 
are  also  manufacturers,  and  large  quantities  of  standard 
shades  are  required. — R.  B.  B. 

Imitation  Gold  Thread,  A  Cause  of  Oridation  of  [anil 
Tendering].  L.  Viguon.  Bull.  Soc.  (him.  1897,  17, 
441—443. 

Fob  the  production  of  imitation  gold  thread,  a  fine  metallic 
ribbon,  consisting  of  a  core  of  copper  coated  with  brass.  i« 
wound  around  a  cotton  thread  which  has  been  dyed  yellow. 
These  threads  frequently  become  black  or  tarnished,  and 
this  may  arise  either  from  atmospheric  causes  0r  from 
acids  or  acid  salts  being  left  in  the  cotton  fibre  after  dyeing. 
Tarnishing  has,  however,  occurred  in  eases  where  it  could 
not  possibly  be  attributed  to  either  of  the  above  cans,-,  and 
tlie  author  has  traced  the  defect  to  the  presence  of  common 
salt  iu  the  dyed  cotton.  He  considers  that  the  copper-zinc 
couple  formed  by  the  metallic  ribbon  may  set  up  electro- 
lytic decomposition  of  the  salt,  and  that  the  liberated 
chlorine  or  hydrochloric  acid  either  acts  directly  upon  the 
metal,  or  the  chlorine  in  conjunction  with  atmospheric 
moisture  brings  about  oxidation.  He  therefore  recommends 
that  in  dyeing  thread  intended  for  this  purpose,  salt  should 
invariably  be  replaced  by  sodium  sulphate.— R.  I!.  B. 
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p-Xitranilinc  Bed,  Discharging  finished.     II.  Schmid. 
Farber  Ait.  8,  [10],  149— 15a. 

Hitherto  white  or   coloured  effects  on  a p-nitraniline  red 

ground  were  produced  by  means  of  resists  ;  that  is,  sub- 
stances which  decomposed  the  diazo  compound  (e.g., 
stannous  -alts,  alkaline  sulphites.  Sec.),  with  or  without  the 
addition  of  some  dyeatuff,  were  printed  on  the  naphthol- 
prepared  fabric  before  passing  the  same  through  the 
developing  bath.  This  process,  however,  has  many  defects. 
The  coloured  designs  are  not  fast,  and  cannot  be  fixed  by 
subsequent  steaming  ;  and,  for  the  sake  of  the  white,  the 
oii.  which  is  essential  for  obtaining  a  bluish  red,  has  to  be 
omitted  from  the  naphthol  solution.  The  red  is  in  con- 
sequence of  a  yellowish  hue,  which  is  turned  yellower  still 
by  the  action  of  the  tin  salt  on  the  diazo  solution  of  the 
developing  bath.  On  account  of  these  and  other  defects 
the  want  of  a  process  that  would  make  it  possible  to  dis- 
charge the  developed  red,  made  itself  felt.  But  the  agencies 
and  methods  in  common  use  for  discharging  azo  colours 
were  found  to  be  inadequate  for  this  purpose.  The 
destruction  of  p-nitraniline  red  by  reduction  and  splitting 
up  of  the  compound  into  p-phenylenediamine  and  amido- 
naphthol  according  to  the  equation — 

C6H^X(  >;)X:XCI0li„.OH  +  10H  = 
2H20  +  CH^XK,).  +  C10H6(NH2)OH 

presupposes  an  energetic  source  of  hydrogen,  not  available 
by  hitherto  known  methods. 

But  if  a  substance  having  a  solvent  action  on  the 
colouring  matter  be  added  to  the  reducing  agent,  the  action 
of  the  hydrogen  is  considerably  augmented.  Such  a  sub- 
stance is  glycerin,  in  which  the  p-nitraniline  red  dissolves 
off  the  fibre  on  heating,  but  still  more  readily  during 
steaming.  Thus,  by  adding  glycerin  (or  a  glyceride)  to  a 
stannous  salt  of  an  organic  acid,  a  perfectly  white  discharge 
on  p-nitraniline  red  can  be  obtained.  For  this  purpose  the 
quantity  of  glycerin  need  not  be  large,  as  its  action  is 
continuous,  dissolving  fresh  portions  of  red  so  soon  as  the 
part  in  solution  has  been  reduced. 

The  process  is  as  follows  : — The  discharge  composition, 
consisting  of  an  organic  stannous  salt,  glycerin,  and  a 
thickener,  is  printed  on  the  ready  dyed  cloth  in  the  usual 
manner,  dried,  and  passed  through  a  steam  ager  (5 — 7 
minutes)  at  the  maximum  steam  pressure.  The  ager  must 
be  free  from  oxygen ;  hence  in  presence  of  aniline  black  as 
part  of  the  design,  the  goods  are  allowed  to  hang  over 
night  in  an  oxidation  chamber  at  36° — 40°  C.  before 
steaming. 

After  steaming,  the  goods  are  immediately  passed  through 
a  tepid  acid  bath  (40  grms.  of  strong  hydrochloric  acid  per 
litre)  to  remove  the  p-phenylenediamine  and  amidonaphthol 
formed  during  the  process,  and  are  then  well  washed  to 
remove  all  traces  of  tin. 

Where  there  is  a  white  discharge  only,  the  goods  mav 
with  advantage  be  passed  through  an  acidified  solution  of 
bleaching  powder,  whereby  the  white  is  still  further  im- 
proved, whilst  the  red  not  only  does  not  suffer,  but  is 
brightened  by  chlorination. 

The  process  is  not  applicable  for  discharging  a-naphthvl- 
amine  clarets,  but  can  be  used  for  the  other  analogous  azo 
colours  produced  on  the  fibre. — I.  S. 

Aniline  Black,  The  Influence  of  Lime    Stains  on.       R.  J. 
Flintoff.     J.  See.  Dyers  and  Colourists,   1897,  107 — 108. 

Thb  author  has  observed,  in  some  cases,  stains  on  aniline- 
dyed  cloth,  owing  to  the  imperfect  development  of  the 
black.  On  examining  the  cloth,  he  found  it  to  contain 
lime,  which  acted  as  a  resist.  Subsequent  experiments 
have  shown  that  small  traces  of  lime  are  sufficient  to  prevent 
the  complete  development  of  the  black. — I.  S. 

Il>  nzochrome  Black  for  Cotton  Warps.     Heinrich.    Farber 

Zeit.  8,  [8],  118—119. 
Tin:  author  recommends   this  dyestuff  as  a  substitute  that 
may   be   used  for  aniline  black  for  the  dyeing   of   cotton 
warp-  which  are  to  be  woven  together  with  undyed  wool. 

The  colour  of  such  warps  must  be  fast  enough  to  stand 
the  subsequent  process  to  which   the  cloth   has   to  bo  sub- 


mitted during  the  dyeing  of  the  woollen  parts  ;  and  benzo- 
ehrome  black  is  said  to  answer  every  requirement.  It  is 
dyed  at  a  boiling  temperature  with  5  per  cent,  of  anhydrous 
sodium  sulphate  and  2  per  cent,  of  soda  ash.  The  goods 
are  subsequently  treated  in  a  separate  bath,  at  a  temperature 
of  80" — 90"  ('.,  with  2 — 3  per  cent,  of  potassium  bichromate, 
2  per  cent,  of  copper  sulphate,  and  1  per  cent,  of  acetic  or 
V  per  cent,  of  sulphuric  acid. — I.  S. 

Chromium  Mordant  [on  Cotton],  An  Improved.    E.  Knecht. 
J.  Soc.  Dyers  and  Colourists,  1897,  108 — 109. 

Sodium  or  potassium  bichromates,  as  such,  are  useless  for 
the  mordanting  of  cottcn.  Gatty,  by  passing  cotton  im- 
pregnated with  potassium  bichromate  through  an  atmosphere 
of  sulphur  dioxide,  obtained  a  precipitation  of  chromium 
hydrate  on  the  fibre.  Scheurer  and  Blondel  (this  Journal, 
1892,  33 — 34)  first  suggested  the  use  of  sodium  thiosulphate 
as  a  reducing  agent  along  with  potassium  bichromate  in 
the  presence  of  excess  of  ammonia.  The  pieces  are  padded 
in  this  mixture,  dried,  and  steamed  under  pressure  for  one 
to  two  hours.  Subsequently  Prud'homme,  and  simul- 
taneously the  author,  made  the  observation,  that  in  presence 
of  ammonia  a  chromate  and  a  sulphite  have  no  action  on 
each  other ;  as  soon,  however,  as  the  ammonia  is  volatilised, 
reduction  takes  place,  and  chromium  hydrate  is  precipitated. 
Belying  on  this  fact,  H.  Koechlin,  at  the  author's  request, 
has  worked  out  the  practical  process,  which  is  as  follows  : — 
Potassium  bichromate,  50  grms.  ;  sodium  bisulphite  of  56" 
Tw.,  100  grms. ;  ammonia,  100  grms.,  in  one  litre.  Pad  in 
this  solution,  dry,  steam  for  two  minutes  in  a  rapid  ager,  and 
wash.  W.  H.  Gardner  obtained  much  better  results  than 
with  the  above  by  increasing  the  bisulphite  to  260  grms., 
the  other  proportions  remaining  the  same.  Excellent 
shades,  it  is  said,  are  obtained  in  dyeing  with  alizarin 
colours  on  this  mordant ;  but  in  most  cases  some  lime 
salt  should  be  added  to  the  dye-bath. — I.  S. 

O.ryecllulosc,  A  Curious  Formation  of.     E.  Kneehr, 
J.  Soc.  Dyers  and  Colourists,  1897,  109. 

If  calico  be  first  mordanted  with  chromium,  and  then 
treated  warm,  along  with  ordinary  calico,  with  a  3  per  cent, 
solution  of  hydrogen  peroxide  in  presence  of  ammonia  or 
caustic  soda,  the  chromium  hydrate  rapidly  dissolves, 
forming  the  yellow  chromate ;  the  mordanted  material  at 
the  same  time  becomes  more  and  more  tender,  until 
disintegration  sets  in,  whilst  the  other  unmordanted  piece  is 
not  materially  affected.  If  both  pieces  be  steeped  in 
methylene  blue,  the  tendered  one  dyes  a  full  shade,  whilst 
the  other  is  only  tinted.  These  facts  point  to  the  formation 
of  oxycellulose,  but  the  author  was  unable  to  find  an 
explanation  why  this  substance  should  be  formed  in  the 
one  case  and  not  in  the  other. — I.  S. 

Lactic  Acid  as  an  Assistant  in  Wool  Chroming.  P.  Fuchs. 
Farber  Zeit.  8,  [9],  133—135.  (See  also  this  Journal, 
1897,  140.) 

The  author  confirms  the  statement  of  C.  Dreher  (Farber 
Zeit.  7,  233)  and  of  C.  Archer  (this  Journal,  1897,  140), 
that  satisfactory  results  are  obtained  with  lactic  acid  only 
in  the  presence  of  sulphuric  acid.  The  proportions  recom- 
mended are  1-5  per  cent,  of  potassium  bichromate,  3  per 
cent,  of  lactic  acid,  and  1  per  cent,  of  sulphuric  acid  of  66  B. 
In  view,  however,  of  the  fact  that  by  this  method  the 
chromium  oxide  goes  too  quickly  on  to  the  fibre,  thereby 
involving  the  risk  of  unevenness,  the  author  recommends 
the  use  of  "lactoline,"  which  is  a  mixture  of  1  mol.  of 
potassium  lactate  with  1  mol.  of  free  lactic  acid  ("  bilac- 
tate  ")  ;  the  method  of  application  remaining  the  same  as 
before. — I.  S. 

Gums  for  Thickening.     C.  Gassmann.     Farber  Zeit.  8, 
[9],  13.3. 

See  under  XVI.,  page  548. 

Waste  Water  from  Print  Works,  The  Purification  of. 
R.  J.  Flintoff.     J.  Soc.  Dyers  and  Colourists,'l897,  9H." 

See  under  XVIII.  B.,  paye  551. 
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PATENTS. 

Bleaching  Certain  Vegetable  Fibres,  more  especially  Ihosi 
of  the   Urtioa  Family;   Impls.  in.     A.   1'.  B.  Gomess, 

!  ..,,,1,,,,.     Eng.  r.,t.  1../.  16,  Maj  81,  1896. 

'I'm  fibres  are  immersed,  first  in  a  solutii fa  hypochlorite 

of  mi  alkali  or  alkali  earth,  al  '■'<  -8  1. ,  for  l  -in  minutes, 
ami  then  in  nitric  acid  al  — 8°  IV.  for  l  — 5  minutes,  or  in 
these  solutions  in  tin.  rererse  order.     After  the  treatment, 

tin'  fibres  are  "ill  washed  in  water  in  the  usual  manner. 

— K.  I!. 

Dyeing,  Bleaching,  Washing,  and  Rinsing  Wound,  Yarns 
[('.'/.  Dyeing  Apparatus'],  Tmpts,  in  Apparatus  for, 
<;.  Linkmeyer, " Herford,"  Germany.  Bug.  Pat.  B125, 
March  30,  1897. 

Cops  on  hollow  perforated  spindles,  are  affixed  t<>  an  air- 
tight cylinder,  which  is  provided  around  its  entire  circum- 
ference with  oblique  perforations  for  their  reception.  The 
spindles  are  -.vureil  in  position  bj  a  casing,  which  slides 
round   them   from   below,   causing  them   to   be   displaced 


slightly  upwards  In  this  way  they  hold  the  casing  without 
farther  means  of  attachment  being  required.  The  cylinder 
and  cops  along  with  the  casing  are  enclosed  in  a  tank, 
which  is  filled  with  water,  .S;e.  to  a  height  above  the  highest 
position  reached  by  the  piston. 

When  the  piston  is  moved,  the  action  is  similar  to  that  of 
a  double-acting  pump  ;  thus,  on  the  downward  stroke  of  the 
piston,  the  liquid  in  the  bath  passes  through  the  perforations 
t  above  the  piston)  from  the  tank  into  the  cylinder,  whilst 
underneath  the  piston  the  reverse  action  takes  place. 

The  motion  of  the  pii-ton  is  arrested  at  each  end  of  the 
cylinder  for  an  interval  of  time,  the  duration  of  which 
is  determined  1>\  the  length  of  curved  slots  in  a  crank 
crosshead. — E.  I:. 


VII.-ACIDS.  ALKALIS,  AND  SALTS. 

Citric  Acid,  Preparation  of,  by  Fermentation,     /.its.  f. 
Spiritusind.  1897,  20,  I  19 
Is  the  German  Patent,  No.  72,957,  of  April  .'i,  1898 
this  Journal.  1894,   ">7,  BO,  875,  778),  the  preparation  of 
eitne   acid  by    fermentation  of  carbohydrates  is  claimed, 
and   species   of  Citromyces  are   especially    mentioned    as 
bringing   about     this    fermentation.      The    patent    is    now 
supplemented    by  a   new   claim   (tier.    l'at.   91,891)   has.. I 
upon  the  discovery  that   the  Bame  result   may  he  obta 
by  means  of  Afttcor  piriformis.     The  latter  fhngtia  i-  found 
on  putrefying  fruit,  especially  "<<  pears  ami  apples;;   it- 
spore  carriers  only  grow  in  a  moist  atmosphere,  and   form 
long  white  filaments,  terminated   by    brownish-black    heads. 
It   .an  readily  he  obtained  in  pure  culture  by  sowing  the 
-poir-  in    a   suitable  medium,   such  as    -agar  solution,  beer 
wort,  steamed  rice,   starch   paste,  &e.,   the  ordinary   room 
Temperature  being  favourable   for  its  growth.      The  solution 
becomes  acid  from  tin  formation  of  citric  acid. — A.  K.  M. 

/    eezing  Points  of  Dilute  Sulphuric  .  Icids,     W.  Hillmayr. 

Monat-h.  f.  I  hem.  18,  -27—30. 

I'i  \i  niii.kk  and  Schnegg,  in  1875,  and  later,  Pictet  (this 
Journal,  lS'.l.'i,  :i"i  ).  have  investigated  this  subject.  The  start- 
ling result  of  Pietet — that  acids  containing  H-77  per  cent., 
and  below,  of  11  SI  )l  freeze  above  0'  C. — induced  the  author 
to  repeat  his  determinations.  Six  mixtures  of  the  concen- 
trated acid  and  water  were  made,  containing,  as  nearly  as 
possible,  1,  2,  3,  4,  5,  and  6  per  cent,  of  II. SO,,  and  their 
exact  composition  ascertained  by  analysis.  The  freezing 
point-  of  tliese  acids  were  then  determined  with  great  eare, 
and  the  results  compared  with  those  of  Pfaundler  and 
Schnegg  by  means  of  the  interpolation  curve  which  those 
authors  deduced  from  their  results.  The  following  table 
shows  the  close  agreement  of  the  present  results  with  those 
older  ones,  and  proves  the  error  of  Pictet's  work  with  acids 
of  similar  strengths  : — 


PerCent. 
H.SO,. 

Freezing  Point     Freezing  Point 
observed.                interp. 
°C.                   iP.  and  S.i 

Difference. 

I'M 
3-00 
4-01 
5-13 
6-02 
8*02 

o 
-0-78 
-1-16 
-  1-65 

-2-115 
-2"55 
-3-iU 

-0-74 
-1-16 

-rap 
-2-ia 

-2-58 
-  3-6'.' 

+  net 
ii-iki 

-  n-117 
-11-03 
-0-08 

If  the  molecular  weight  be  calculated  from  the  depression 
of  the  freezing  point  according  to  Kaoult's  method,  the 
six  acids  give  values  very  close  to  49,  and  if  the  freezing 
points  be  then  re-calculated  from  a  molecular  weight  of  49, 
the  following  figures  are  shown  :  — 


Per  Cent. 

lis,  ... 


Amount 


Molecular 

Weight 


Depression  of 
Freezing  Point 


„.  d  srv    calculated  . 
ofH2SO.        {rom 

Depression 


to  100 
H.O. 


Calculated 


(rffteearnglObserved.       frora 


Point. 


Molecular 
Weight  49. 


Difference. 


I'M 

.CnO 
401 
5-1S 
ii-02 

8-oa 


1-99 
309 
4-  IS 
5-41 
6-41 
8-78 


48-4 
S06 
48-1 
50-1 
47-1 

4o-;i 


0-78 

i-i.; 

1-63 

a-oe 

2-55 
3-61 


0-770 
1-198 
1-611 
2-097 
2-483 
3-383 


+  o-oio 
-  o-oss 

-  M-U17 

-  n-n.,7 
+  U-227 


The  agreement  is  very  close,  though  it  is  difficult  to 
explain  the  half  molecular  weight. 

Pfaundler  and  Schnegg  tried  to  calculate  that  hydrate. 
the  assumption  of  the  presence  of  which  in  their  solutions 
would  make  the  freezing-point  curve  a  straight  line.  Thev 
found  that  this  would  be,  for  strengths  up  to  12^  per  cent. 
rt.jSO,,    10-309  H..O.       If   from   the  author's   results   the 
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molecular  weight  be  calculated  on  the  assumption  that  the 
acids  are  mixtures  of  water  with  the  hydrate  H._.Si>4.  10M..O 
the  results  agree  nearly  with  the  half  molecular  weight 
139;  but  on  now  re-calculating  as  before  the  depression  of 
the  freezing  point  from  this  molecular  weight,  the  agree- 
ment is  seen  to  be  reasonably  close  only  in  the  case  of  the 
very  dilute  acids  :  — 


Amount  of 

II  SO<    loll.n 

to  louHjO. 


Depression  of  Freezing  Point 


Observed. 


Difference. 


Calculated. 


5 'SCO 

0-7S 

0-801 

-0-021 

B'288 

I'M 

1-27(1 

o-ooo 

12'8M 

1-66 

l'7S6 

-  0-lllli 

1  7-nli. 

2-05 

2-329 

—  0-27!) 

SO'610 

2-817 

-0-267 

29-455 

3-61 

4-028 

-  0-410 

So  that  the  assumption  of  the  existence  of  this  hydrate 
in  solution  is  not  borne  out  by  the  application  of  Baoult's 
method.— J.  T.  D. 

Double  Chromates.    J.  Zehenter.     Houatsh.  f.  Chem.  18, 
48—55. 

A  boiling  solution  of  potassium  bichromate,  neutralised 
with  sodium  carbonate,  and  then  evaporated,  first  over  a 
flame  and  then  in  vacuo  over  sulphuric  acid,  gave  plates  or 
columns,  yellow  in  colour,  haviDga  specific  gravity  of  2-719 
at  15"  C,  soluble  in  water  to  the  extent  of  64-2  parts  in 
100  at  14°  C,  losing  no  weight  at  150° — 160°,  and  giving, 
on  analysis,  figures  expressed  by  the  formula — 

3KjCrOj  4-  Na2Cr04. 

The  same  salt  was  obtained  by  Hauer  by  spontaneous 
evaporation  of  mixed  solutions  of  potassium  and  sodium 
chromates,  and  also  by  Rose,  who  melted  together  potas- 
sium bichromate  and  sodium  carbonate.  Further  evapora- 
tion of  the  mother-liquor  from  the  above  salt  gave  a  crop 
of  fragile  crystals,  sp.  gr.  2 -575,  of  which  100  parts  of 
water  at  11  dissolve  C6* 4  parts,  and  which  proved  to  be 
the  same  salt  with  half  a  molecule  of  water  of  crystallisa- 
tion. On  longer  standing  a  third  crop  was  obtained,  of 
yellow  needles,  very  soluble,  of  the  formula  XaX'rt  )4  +  4HaO. 
The  yield  was  respectively  about  40  per  cent.,  30  per  cent., 
and  20  per  cent,  of  the  weight  of  the  potassium  bichromate 
used.  A  comparison  of  these  results  with  Johnson*s 
method  of  preparing  sodium  chromate,  by  the  evaporation 
at  the  freezing  point  of  a  mixture  of  potassium  bichromate 
and  sodium  carbonate,  shows  that  temperature  has  an  im- 
portant influence  on  the  reaction. 

A  strong  solution  of  ammonium  bichromate  was  neutra- 
lised with  potassium  carbonate  at  the  ordinary  temperature, 
the  liquid  filtered  and  mixed  with  a  large  excess  of  95  per 
cent,  alcohol,  and  the  crystalline  precipitate  rapidly  filtered 
and  washed  with  alcohol,  and  purified  by  solution  in  a  little 
water  and  reprecipitation  by  alcohol.  The  yellow,  very 
soluble  fine  needles  thus  obtained  have  a  specific  gravity 
of  2-403,  and  give  figures  indicating  the  formula 
3KX'r(>4  +  2(XH4)2CrO,.  On  boiling  their  solution  in 
water,  ammonia  is  given  off,  and  a  mixture  of  potassium 
chromate  and  bichromate  remains. 

Substituting  sodium  for  potassium  carbonate  in  the  last 
case,  -mall  prismatic  readily  soluble  crystals,  ofsp.gr.  1-842, 
are  obtained,  the  formula  of  which  is  NaNH4Cr04  4-  2H.,0. 
This  salt  loses  all  its  water  in  vacuo  over  oil  of  vitriol,  and 
the  dried  salt  is  stable  in  the  air  at  the  ordinary  tempera- 
ture, hut,  on  heating,  readily  gives  off  water  and  ammonia, 
leaving  sodium  bichromate. 

Lithium  carbonate,  added  at  the  ordinary  temperature  to 
potassium  or  to  ammonium  bichromate,  gives  in  neither  case 
an]  double  salt.  But  when  lithium  carbonate  is  used 
instead  of  sodium  carbonate  in  the  first-described  experi- 
ment, there  separate  after  a  certain  amount  of  potassium 
chromate  and  bichromate,  golden-yellow  needles,  so  un- 
stable as  to  be  very  difficult  to  dry.  The  analytical  figures 
agree  very  closely  with  the  formula — 

KsGrO„  4-  I,i2Cr04  4-  4  HO, 

and  the  specific  gravity  of  the  salt  is  2-539.— J.  T.  D. 


Cyanides,  Conversion  of  Nitrites  into.    W.  Kerp. 
Ber.  30,  610— 612. 

Conversion-  of  nitrite  into  cyanide  was  observed  during  a 
separation  of  cobalt  and  nickel  by  means  of  potassium 
nitrite  in  acetic  acid  solution  when  the  alkaline  filtrate  of 
cobalti-potassium  cyanide  was  accidentally  evaporated  to 
dryness  over  the  open  flame. 

The  formation  of  cyanide  was  traced  to  the  interaction 
of  acetate  and  nitrite,  and  the  author  has  accordingly 
studied  the  decomposition  which  occurs  when  these  salts  are 
heated  together. 

He  has  found  that  a  mixture  in  molecular  proportions  of 
fused  sodium  nitrite  and  sodium  acetate  explodes  violently 
when  heated,  but  that  the  reaction  proceeds  quietly  when 
to  this  mixture  is  added  an  equal  weight  of  soda.  Such  a 
mixture  (12  grms.  sodium  acetate,  10  grms.  sodium  nitrite, 
and  22  grms.  of  sodium  carbonate),  when  heated,  begins  to 
soften  and  swell  out  at  300°;  at  375°  it  loses  water  and 
considerable  quantities  of  hydrocyanic  acid.  So  soon  as 
the  temperature  of  reaction  is  reached  a  strong  glowing 
is  observed,  but  there  is  neither  explosion  nor  spurting. 
The  product  of  the  reaction  is  porous  and  friable,  and,  owing 
to  separated  carbon,  is  dark-coloured.  The  cyanide  of  sodium 
may  be  obtained  pure  by  extraction  with  70  per  cent, 
alcohol  and  recrystallisation. 

The  reaction  is  iepresented  by  the  following  equation  : 
CHaCOONa  4-  NaKOj  =  NaHCO-,  4-  NaCN  4-  H„0,  which 
the  author  considers  to  occur  with  the  intermediate  forma- 
tion of  nitroso-acetic  acid,  NO.CH<,.COONa. 

The  yield  obtained  varied  with  the  manner  of  heating, 
hut  in  no  case  amounted  to  more  than  25  per  cent.,  as  cal- 
culated from  the  above  equation. 

Experiments  in  which  sodium  nitrite  was  heated  with 
organic  salts  other  than  the  acetate,  showed  that  both  sodium 
propionate  and  neutral  sodium  tartrate  gave  rise  to 
cyanide,  but  that  in  the  case  of  sodium  formate  the  product 
consisted  entirely  of  sodium  carbonate. 

With  potassium  nitrate,  sodium  acetate  reacts  violently 
when  the  two  salts  are  melted  together.  On  moderating 
the  reaction  by  the  addition  of  the  double  amount  of  sodium 
carbonate,  a  product  consisting  essentially  of  carbonate,  is 
obtained,  but  mixed  with  this  are  small  quantities  of  cyanide 
and  larger  quantities  of  cyanate.  In  this  and  other  cases 
in  which  hydrocyanic  acid  results  during  the  oxidation  of 
organic  substances  with  nitric  acid,  the  author  considers 
the  result  to  be  due  to  the  intermediate  formation  of  nitrous 
acid.— J.  T.  C. 

Bromides  and  Iodides  of  the  Alkalis,  Preparation  of. 
J.  Knobloch.  Pharm.  Zeit.  42,  190  — 191  ;  (hem.  Centr.- 
Bl.  1897,  [1],  850—851. 

See  under  XX.,  page  553. 

PATENTS. 

Caustic  Alkalis,  A  Process  for  Obtaining  or  Extracting 
from  Alkaline  Aluminates,  and  Hydrate  of  Barium  and 
Alumina  from  Barium  Aluminute.  D.  A,  Peniakoff, 
Huy,  Belgium.     Eng.  Pat.  10,252,  May  13,  1896. 

Clear  aluminate  lyes  are  briskly  agitated  for  a  considerable 
time,  whereby  about  four- fifths  of  the  alumina  present  is 
precipitated.  The  lye  drawn  off,  containing  all  the  alkali, 
is  then  treated  with  a  "  quantity  of  alkaline  earths  equivalent 
to  the  amount  of  alumina  remaiuing  behind  in  the  solution." 
The  cleared  caustic  alkali  solution  is  then  decanted, 
evaporated,  and  melted  down.  Barium  hydroxide  may  iu 
like  manner  be  obtained  from  barium  aluminate. — E.  S. 

Sulphur,  Impts.  in  Heron  ring  from  Sulphuretted  Hydrogen. 
J.  Brock  and  F.  Hurler,  Liverpool.  Eng.  Pat.  13.844, 
June  23,  1896. 

Sulphuretted  hydrogen  is  mixed  with  sulphurous  acid  in 
the  proportions  indicated  by  the  equation  — 

2H2S  4-  S02  =  2H20  4-  3S, 

and  the  mixture  is  passed  into  a  Claus  kiln,  previously 
strongly  heated.  In  practice,  an  impure  hydrogen  sulphide, 
such  as  that  produced  by  treating  alkali  waste  with  lime 
kiln  gases,  is  mixed  with  sulphurous  acid   obtained   by  the 
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combustion  of  iron  pyrites  or  rinc  blende,  in  such  pro- 
poitlooa  that  the  free  and  combined  oxygen  present  ma]  be 
ju-t  sufficient  to  combine  with  the  hydrogen  of  the  hydrogen 
sulphide,     li  the  sulphuro  is  contain  arsenic,  it  i- 

punned  before  use  by  cooling,  and  then  passing  through  a 
coke  scrubber  washed  with  sulphuric  acid.  The  kiln  is  fed 
at  1 1 r - 1  with  a  mixture  of  hydrogen  sulphide  and  air,  until 
the  requisite  temperature  Is  reached,  when  the  above 
described  gaseous  mixture  i-  introduced.  The  kiln  Deeds 
to  be  protected  against  loss  of  heat  by  radiation  during  the 
reaction.  The  sulphnr  produced,  flows  out  from  the  flans 
kiln  iuto  the  sulphur  pan. —  I    s. 

Urine  nml  other  Solutions.  Impts.  in  Evaporating,  and  in 
Apparatus  tin  rtfor.  E.J.  DutT  and  J.  Brock,  Liverpool. 
Eng.  Pat.  M,95l".  July  6,  1896. 

Tut:  brine  is  pumped  into  an  upright  tubular  heater,  supplied 
with  -team  trom  the  evaporator,  and  passes  into  a  second 
similar  heater,  divided  by  a  vertie.il  partitiou  plate  into  two 
compartment,  in  one  of  which  the  brine  descends  and  in  the 
other  ascends,  and  passes  trom  the  latter  into  a  chamber 
having  n  perforated  plab  at  the  bottom,  this  chamber  being 
on  the  top  of  the  evaporator — a  tall  vertical  cylinder  down 
which  the  heated  brine  passes  in  thin  streams.  A  current 
of  air  is  forced  through  a  horizontal  tubular  heater  into  a 
jacket  surrounding  the  lower  part  of  the  evaporator,  into 
which  it  passes  through  a  serie>  of  hole-,  meeting  the 
1 1 .1  i i . U  -pray  of  brine,  and  passing  from  the  upper  part 
of  the  evaporator  into  the  first  of  the  tubular  heaters 
described,  thus  "securing  a  Becond  effect,"  a*  stated  in  one 
of  the  claims.  The  second  tubular  heater  is  heated  from  a 
separate  source,  a-  by  the  waste  steam  of  an  engine.  The 
concentrated  brine  is  received  in  a  tank  at  the  bottom  of  the 
evaporator,  the  tank  extending  outwards  open  to  the  air,  so 
that  the  salts  deposited  therein  may  be  withdrawn  by  hand  ; 
but  the  outer  part  of  the  tank  is  sealed  off  by  a  descending 
flange  from  the  part  immediately  under  the  evaporator. 
The  cooled  brine  is  led  into  a  second  tank,  from  which,  after 
addition  of  fresh  brine,  it  is  pumped  through  the  system  of 
heaters  to  be  again  concentrated. — E.  S. 

[Alkali  Pcrcarbonatts.]  Chemical  Products,  Manufacture 
or  l'roiluction  of,  hy  Electrolysis.  E.  J.  Constant  and 
A.  von  Hansen.  Zurich.  Eng.  Pat.  19,818,  Aug.  31, 
1896. 

Tmk  method  consists  in  electrolysing  a  saturated  solution 
of  a  carbonate  of  an  alkali  metal  or  of  ammonium  at  a 
temperature  below  0  t  .  If  a  saturated  solution,  say  of 
potash,  made  at  —  10°  C.  and  cooled  down  to  —  10°  (.'., 
he  electrolysed,  with  or  without  a  diaphragm,  a  bluish  salt  is 
obtained  which  is  found  to  consist  of  percarbonate  of 
potassium  mixed  with  more  or  less  potash  or  potassium 
carbonate,  and  to  possess  oxidising  properties.  The  current 
strength  employed  may  vary  between  1  to  300  amperes  per 
square  decimetre  of  anode  surface.— G.  H.  E. 

Ammoniacal  Preparations  [Liquid  Ammonia  and  Cam- 
phor], Improved.  J.  Pattison,  Glasgow,  N.B.  EDg.  Pat. 
23,245,  Oct.  ■!•).  1896. 

Camphor,  either  in  lumps,  ground,  or  in  alcoholic  solution, 
is  added  to  liquid  ammonia  to  render  the  latter  more 
detergent,  and  to  confer  upon  it  a  more  agreeable  odour,  &c. 

— E.  S. 

Glover  Towers,  Gay-Lussac  Towers,  ami  the  like;  Impts. 
in.  used,  for  instance,  in  the  Manufacture    of  Sulphuric, 

Muriatic,  and  Nitric  Acids,    P.  Jensen,  London.   From 

li.  Lunge,  Zurich,  Switzerland,  and  L.  Rohrmann. 
Krauschwitz,  Germane.  Eng.  Pat.  6916,  March  16, 
1897. 

The  object  of  the  invention  is  to  compel  the  greatest 
possible  amount  of  liquid  to  remain  as  long  as  possible  in 
the  apparatus,  thus  increasing  the  effect  of  the  desired 
reaction,  and  reducing  the  height  of  the  apparatus  required, 
without  diminishing  the  yield.  To  effect  this,  two  new 
forms  of  insertion  bricks  are  used.  Each  brick  has  a 
vertical    through-slot    surrounded   on   the   top    side    by   a 


channel  recess,  the  inner  edge  ol  the  chani  •  1  tx  ing  h  dlower 
than  the  outer  edge,  so  that,  when  the   bricks  are  built  in, 

'  merelv  the  outer  edge  shall  be  touched  by  the  brick  lying 
thereon,  hut  not  the  inner  edge.  There  will  thus  be  a  tree 
running  over  of  the  liquid  from  the  channel,  over  the  inner 
edge,  down  on  to  the  unit  lower  brick.  To  prevent  thi 
adhering  to  the  under  side  of  the  bricks,  they  are  formed 
with  a  V -groove  or  recess  all  round  the  slot.  Both  sets  of 
bricks  are  of  the  same  outer  dimensions,  but  one  set  ha-  a 
longer  and  narrower  slot  than  the  other,  so  that  the  length 
rea  are  wider  in  tin-  one  set  and  the  end  grooves  in  the 
other.       The    two    sets    of    bricks    arc    placed    in    alternate 

i   courses,  with   ordinary  acid-proof  bricks   between,  in  such 
manner  that  the   liquid    trickling    from    the    upper    CO 
"  runs   down    upon    firm    surfaces    of     the    next    following 

course."     I.  s. 

Glover  Timers  anil  tin  likl ,  Impts.  in.  1'.  Jensen,  Loudon. 
From  L.  Bohrman  and  II.  II.  Niedenfuhr,  Krauschwitz, 
Germany.     Eng.  Pat.  71-'7,  March  lsi.  Is;,;. 

Ix  order   to   arrest   the    dust    which    deposit-   in  a  (Mover 
tower  where   it  first  meets  with   -olid  surfaces  and   liquid. 
there  is  constructed  above  the  gas  inlet,  and  upon  suitable 
girder-,  a  nest  of  acid-proof  bricks  of  about   three  coi  i 
over  which  is  a  free  space,  ami  above  that  the  girders  on 

which  the  real  tilling  devices  are  piled.  Entry  openings  arc 
provided  in  the  part  of  the  wall  surrounding  the  free  space, 
so  that  the  dust-arresting  bricks  or  other  objects  ma\  be 
removed  for  cleansing,  "  without,  as  heretofore,  removing 
the  whole  of  the  filling  device-  ."-  -E.  S. 

YIU.-GLASS.  POTTERY,  ENAMELS. 

Hollow  Olasstcarc.  Decorating  and  Colouring.      Central-CI. 

f.  Glas-Ind.  u.  Kcramik,  12,  51  and  71. 
Gilding  was  practised  as  far  back  as  the  16th  century,  but 
the  gold,  being  merely  fixed  on  a  substratum  of  -odium 
silicnte  by  burnishing,  was  not  durable.  The  modern 
method  of  applying  the  gold  in  the  form,  of  precipitate 
along  with  calcined  borax  and  oil,  and  then  firing  at  a 
suitable  ("  gold  fire  ")  heat,  is  superior,  but  still  the  decora- 
tion is  incapable  ot  resisting  various  acids.  The  firing 
temperature  is  a  most  important  factor,  since  if  too  low.  the 
decoration  is  not  fixed,  and  if  excessive  the  gold  is  dull. 
Instead  of  burnishing  the  gilded  surface  with  agate,  the 
design  is  drawn  on  the  glass  with  a  flux  of  glass,  minium, 
borax,  and  oil  of  turpentine,  on  which,  when  dry,  the  pre- 
cipitated gold  is  applied,  fired,  and  polished  with  a  cloth. 

Painting. — In  this  branch  the  sole  progress  i-  in  the 
artistic  character  of  the  decorations,  the  colours  and  method 
of  employment  being  the  same  as  of  old,  viz.,  a  glass 
flux  coloured  by  metallic  oxides  and  applied  by  a  brush  in 
a  turpentine  medium,  the  operation  being  completed  by 
firing  in  the  kiln.  Grey  is  obtained  by  means  of  a  mixture 
of  iron  oxide  and  cobalt  oxide  ;  greeii,  by  the  addition  of 
chromium  oxide ;  azure  blue,  by  cobalt  oxide,  chromium 
oxide,  and  aluminium  hydroxide;  coffee-brown,  by  iron 
oxide,  zinc  oxide,  cobalt  oxide  ;  orange,  by  red  iron  oxide; 
yellow ,  by  sulphur  preparations ;  red,  by  gold. 

Engraving. — The  older  industry  of  grinding  glassware 
has  greatly  declined,  most  of  the  modern  ground  glassware 
being  of  ordinary  glass  (not  lead  grass,  as  formerly),  and 
artistic  designs  have  been  abandoned  as  less  profitable  than 
simple  work.  Engraved  work  commands  a  higher  price  for 
the  finer  specimens.  The  sand-blast  is  also  used  both  for 
fine  designs  and  ordinary  engraved  work. 

Spun  glass  decorations  can  be  applied  to  all  descriptions 
of  glassware,  the  articles  being  covered  by  threads  of  spun 
•  of  various  colours,  applied  by  a  machine  which  can 
be  adjusted  so  as  to  lay  the  threads  on  at  any  desired 
distance  apart.  This  method,  combined  with  cameo  deco- 
rations, is  capable  of  wide  application  for  glass  services. 
The  cameos  are  prepare!  by  mixing  equal  parts  of 
unburned  porcelain  earth  and  burned  Bever  clay  in  warm 
water  to  a  paste,  which  is  then  left  for  three  or  four  weeks 
(but  stirred  three  or  four  times  a  week  to  insure  intimate 
mixture),  and  then  cast  into  the  cameo  mould.  After 
removal  from  the  mould,   the   cameo    is    sloivly  dried    by 
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exposure  to  the  sun  for  a  week,  and  gradually  fired,  com- 
mencing in  the  cooling  kiln.  The  cameo  may  be  coloured 
hv  the  application  of  finely  powdered  coloured  glass  to  the 
fresh,  in. list  surface. 

Opal  Class. — A  mixture  of  barium  nitrate,  strontium 
nitrate,  and  stannous  chloride  is  applied  to  the  surface  of  a 
red  hot  irlass  plate,  and  the  glass  to  be  opalised,  being  held 
over  the  evolved  fumes,  assumes  a  number  of  beautiful 
blue-red  shades.  Tf  previously  converted  into  ice-glass  by 
quenching  in  water,  the  effect  of  opalisingwill  be  heightened. 

Fee-flower  glass  is  prepared  by  dull-grinding  the  surface 
of  the  vessel!  applying  a  coating  of  glue  mixed  with  re-in, 
and  leaving  to  dry  in  a  cool  place  ;  the  contraction  of  the 
glue  in  drving,  producing  fractures  in  the  dulled  surface 
which  resemble  ice  crystals. — C.  S. 

Pottery  mid  Porcelain,  Researches  on.  E.  Damour. 
Bull.  Soc.  d'Encouragement,  1897,  191—  215. 
Some  of  the  greatest  of  the  practical  difficulties  encountered 
in  the  potter's  art  are  due  to  the  difference  of  the  coefficients 
of  expansion  of  the  biscuit  and  the  glaze.  If  the  coefficient 
of  the  glaze  be  greater  than  that  of  the  biscuit,  the  ware  is 
liable  to  become  crackled  or  "  crazed "  ;  if,  on  the  other 
hand,  the  coefficient  of  expansion  of  the  glaze  be  less,  it  is 
apt  to  scale.  There  are  two  possible  means  of  obviating 
these  defects,  viz. :  First,  to  use  glaze  and  biscuit  of  nearly 
the  same  expansibility;  secondly,  to  strengthen  the  glaze — 
e.g.  by  means  of  boric  acid.  The  author  considers  that  the 
true  remedy  for  these  difficulties  is  to  be  found  in  improved 
knowledge  of  the  expansion  coefficients  of  the  materials 
used  in  pottery,  and  proceeds  to  describe  the  methods 
employed  and  the  results  obtained  in  his  investigation.  The 
preparation  of  prisms  for  measurement  presents  no  difficulty 
in  the  case  of  biscuit,  but  it  is  otherwise  with  the  glazes, 
which  attack  both  platinum  and  porcelain  vessels.  Finally, 
the  refractory  material  of  the  "  Pasteur  filter  "  was  adopted, 
with  the  addition  of  a  thin  film  of  glaze.  The  expansion 
was  measured  by  Fizeau's  method  (the  displacement  of 
Newton's  rings)  as  modified  by  Le  Chatelier.  Figures  are 
given  in  the  paper  showiug  the  apparatus.  In  order  that 
the  rings  may  be  visible,  the  bottom  of  the  prism  must  be 
polished — a  condition  easily  complied  with  in  the  case  of  the 
glazes,  but  which,  with  the  biscuit,  necessitates  either  the 
attachment  of  a  microscope  cover-glass  by  means  of  a  film 
of  balsam,  or  the  addition  of  a  thin  layer  of  glaze.  The 
author  satisfied  himself  by  trial  with  mixtures  of  known 
properties  that  it  is  sufficient  to  determine  the  law  of  expan- 
sion between  15°  C.  and  100°  C,  the  values  calculated  by 
extra-polation  being  apparently  correct  to  the  limits  of 
temperature  attained  in  the  kilns. 

It  has  been  found  that  the  dilatation  of  the  faience 
biscuit  depends  to  a  preponderating  extent  upon  the  fine- 
ness of  grain  and  the  physical  condition  of  the  materials. 
Small  variations  of  chemical  composition  have,  as  a  rule, 
but  a  trifling  effect.  The  range  of  expansibility  of  the 
different  materials  employed,  amounts  to  as  much  as  100  per 
cent. 

In  the  case  of  the  faience  glazes  also  the  range  of  expan- 
sibility is  very  great.  The  coefficient  is,  as  a  rule,  greatet 
than  that  of  the  biscuit.  Alkalis,  which  increase  the 
fusibility  of  the  silicates,  also  increase  the  coefficient  of 
expansion.  The  alteration  of  the  superficial  layer  of  the 
biscuit  by  the  action  of  the  glaze  is  not,  in  the  author's 
opinion,  an  important  factor  in  "  crazing."  He  considers 
that  thi^  evil  i>  to  be  combated  in  the  porcelain  manufacture 
"  by  the  empiric  study  of  the  question  under  industrial 
conditions,"  and  particularly  the  determination  of  the 
coefficients  of  expansion  of  the  biscuit  and  of  the  glaze 
and  the  temperature  of  the  kiln.  In  the  case  of  faience,  the 
greater  range  of  variation  of  expansibility  necessitates  a 
more  complete  control  of  the  operations  through  purely 
scientific  study. — V.  C. 

EL-BUILDING  MATERIALS.  CLAYS, 
MORTARS.  AND  CEMENTS. 

PATENTS. 

Vulcanite,  Hard    Woods,  or   other   Hard  Materials;    The 
Manufacture    of  a    New    or    Improved    Substanci    or 


Product  suitable  for  Use  as  a  Substitute  far ;  or  for 
other  Uses  or  Purposes  for  which  same  may  be  applicable. 
II.  Kirkbeck,  London.  From  P.  W.  Wienlsma  and 
J.  Kuipers,  Leeuwarden,  Holland.  Eng.  Pat.  2677, 
Feb.  5,  1896. 

This  invention  relates  to  a  product  made  from  the  refuse  of 
potato-flour  manufacture.  The  refuse  consists  of  85  per 
cent,  of  water,  5  per  cent,  of  peel,  and  10  per  cent,  of 
cellular  and  fibrous  material,  and  only  the  last  is  useful  for 
this  purpose.  It  is  freed  from  the  peel,  dirt,  &c.,  by 
washing,  grinding,  and  sifting ;  is  bleached  or  dyed,  if 
required  ;  and  finally,  it  is  moulded  under  pressure  into 
sheets  or  blocks.— R.  B.  B. 

Cement,  Plaster,  Chalk,  and  the  like ;  Improved  Process 
and  Apparatus  for  the  Treatment  of  Articles  of.  A.  J. 
Bonlt,  London.  From  C.  Tortorici  and  R.  Grasso,  both 
of  Catania,  Italy.     Eng.  Pat.  18,990,  Aug.  27,  1896. 

Tiie  articles  are  covered  with  warm  tar  or  asphalt,  and 
heated  until  the  tar,  &c.  boils.  The  receptacle  is  finally 
closed  hermetically.  The  volatile  hydrocarbons  are  liberated 
in  the  process,  and  the  articles  become  permeated  with 
those  which  are  less  volatile. — V.  C. 

X.-METALLURGY. 

Aluminium,  Method  of  Browning.     [Protective  Coat.*] 
Illustr.  Zeit.  f.  Blechind.  26,  [13],  397. 

To  produce  a  brown  surface  on  commercial  aluminium, 
which  is  thereby  protected  against  the  action  of  moist  air, 
water,  and  weak  acids  {e.g.,  acetic  acid),  Gottig  employs  a 
1  per  cent,  solution  of  ammonia,  either  alone  or  in 
conjunction  with  about  4  per  cent,  of  chloride,  acetate,  or 
or  other  suitable  salt  of  ammonium.  In  the  former  case 
the  solution  is  rubbed  over  the  aluminium,  with  which  it 
combines,  and  in  conjunction  with  the  silica,  iron,  See. 
present  in  the  metal,  forms  a  resistant  surface  (hydrogen 
being  evolved).  In  the  second  method  the  metal  is 
immersed  for  1  to  3  hours,  the  aluminium  and  iron  dissolved, 
being  reprecipitated  as  hydroxides  by  the  ammonium  salts 
employed,  the  colour  of  the  deposit  in  this  ease  being  darker 
than  in  the  other.— C.  S. 

Gold  Mines  of  Galicia,  in  Spain,  The.  Eng.  and 
Mining  J.  1897,  63,  400. 
The  gold  is  found  in  the  north-western  part  of  Galicia, 
between  the  slate  and  granite  formations.  The  ore  is  an 
iron  pyrites  containing  a  little  arsenic.  The  lodes  run 
generally  with  the  formation,  north  and  south ;  they  are 
well  defined,  and  average  about  14  ft.  in  thickness. 

The  following  are  the  principal  mines  which  are  being 
developed  : — 

Sagasta  Mines. — About  2,000  m.  of  levels  and  crosscuts 
have  been  driven  to  fully  prove  the  lodes.  Last  year, 
1,095  m.  were  driven  and  1,600  tons  of  ore  extracted,  equal, 
according  to  the  assays,  to  1,425  oz.  of  gold. 

Fosas  de  Vila  Mines. — These  mines  have  been  proved 
by  sinking  pits.  The  ore  assays  to  0-8 — l-0oz.  of  gold 
and  20  oz.  of  silver  to  the  ton,  besides  a  considerable 
quantity  of  lead. 

Josefma  Mines. — These  are  of  arsenical  iron  pyrites. 
The  assays  give  over  1  oz.  of  gold  and  2  to  30  grains 
of  silver  to  the  ton. 

Buena  Esperanza. — The  main  lode  is  over  2,000  m.  long, 
about  4  ft.  wide,  and  mere  than  100  m.  deep.  The  assays 
give  0  •  45  to  0  •  5  oz.  of  gold  per  ton,  with  less  arsenic  and 
more  iron  than  the  Josefina  ore. 

Virgen  y  S.  Victor. — These  are  two  mines  on  the  same 
lode,  in  which  the  ore,  though  very  rich,  is  of  a  complex 
nature.— A.  S. 

Gold  from  Cyanide  Solutions,  Precipitation  of.  L. 
Ehrmann.  Chem.  and  MetalL  Soc.  of  S.  Africa. 
April  17,  1897,  3—7. 

The  precipitation  of  gold  from  cyanide  solutions  by  means 
of  zinc,  is  found  to  be  greatly  assisted  by  converting  the 
zinc  shavings  into  a  copper-zinc  couple  by  immersing  them 
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tin  a  Bhorl  time  in  :ui  ammonio-cupric  Bolutionj  and  bj 
using  this  couple  at  a  temperuture  of  80  C.  Willi  :i  ratio 
of   0J  ■  in    11:1    I"    16:1  the    COld- 

■amotion  i»  -i  hours  increased  from  61-  98  percent,  to 
95  98*8  pet  cent,  ol  the  gold  present  in  the  liquors  by  the 
inbstitutioD  of  the  copper-zinc  couple  for  zinc.  The  original 
solutions  in  tin*  case  assayed  from  B  ta  7  dwt.  of  sold  per 
Ion.  A*  large  a  percentage  of  the  gold  was  precipitated  in 
two  hours  hi  BO  C.  :i-  in  -i  houn  in  the  cold  by  the  zinc 
and  the  copper-iinc  couple  respectively.    Even  when  the 

ratio  of  KCy  \u  "as  205*5:1,  extractions  of  86'8  and 
84*8  per  cent,  of  the  gold  present  in  a  solution  containing 
1  dwt.  17  grs.  per  ton  were  obtained  by  means  of  the 
ooople,  anting  for  _'i  hours  in  the  cold  and  for  two  hours  at 

BO    C.  respectively. — W.  (i.  M. 

Platinum-Silver  Alloys;    their  Solubility  in  Nitric  Acid. 
.1.  Spiller.     Proc.  Chem.  Soc.  1897,  [180],  118. 

Ill  furring  to  the  published  statements  in  the  text-books, 
and  particularly  to  those  in  Percy's  Mi  tallurgy  and  Blozam's 

(  7n -mislry,  according  to  which  .)  or  even  9  per  cent,  of  pla- 
tinum followed  the  silver  into  solution  when  their  alloys 
were  treated  with  nitric  acid,  the  author  investigated  the 
properties  of  10  graduated  alloys,  constituted  as  follows: — 
Series  1..  containing  12,  9,  and  .5  per  cent,  of  platinum  : 
scries  [I.,  containing  2,  1*5,  1,  and  0 •  7 •'■  per  cent,  of  plati- 
num; series  III.,  containing  0'5,  0'4,  and  0' 2a  per  cent, 
of  platinum.  These  allocs  were  prepared  by  fusion  of  the 
requisite  proportion-  of  silver  and  platinum  under  a  gas- 
air  blow-pipe  flame  in  shallow  porcelain  cups  and  then  attack- 
ing with  nitric  acid  of  three  different  strengths  ;  it  was 
thus  found  that  the  ordinary  concentrated  acid  of  1  -42  sp. 
gr.,  "armed,  proved  the  best  solvent,  but  that  even  under 
the  most  favourable  conditions  no  more  than  0 •  75  to  1*25, 
mean  1  per  cent,  of  piatinuin,  could  be  dissolved  along  with 
the  silver. 

When  diluted  nitric  acid  of  1  •  2  sp.  gr.  was  employed,  the 
maximum  amount  of  platinum  taken  up  was  only  about 
0*25  per  cent.  ;  whilst  the  highly  concentrated  acid  of 
1'50  sp.  gr.  proved  altogether  inappropriate,  giving  a  bulky 
insoluble  product,  consisting  of  platinum  black,  intermixed 
with  nearly  the  whole  of  the  silver  nitrate  formed. 

It  would  appear,  then,  that  Berthier's  account,  quoted  by 
Fercy.  and  the  statement  in  Bloxam's  Chemistry  are 
incorrect. 

Iron  Pyrites,  On  the  Decomposition  of.     W.  A.  Caldecott. 

Proc.  Chem.  Soc.  1897,  [179],  100. 

In  Walt's  dictionary  (1892  edition,  vol.  iii,  page  64)  it  is 
stated  that  ferrous  sulphide  "is  formed  by  the  reduction 
of  Fe303  on  ferric  salts  by  decomposing  organic  matter  in 
the  presence  of  sulphates,"  also  that  "  finely  divided  yellow- 
pyrites  (1'eSj)  oxidises  in  air  forming  chiefly  FeSl  V" 
f.  K.  Rose  {The  Metallurgy  of  Gold,  1896,  page  34:!) 
states  that  "  FeSj  is  oxidised  by  air  and  water,  FeSl  )4  and 
free  H..SO,  being  formed." 

In  the  treatment  of  auriferous  pyritic  Witwatersrand 
conglomerate,  a  large  percentage  of  the  ore  is  reduced  by 
wet  crushing  in  the  battery  to  an  impalpable  powder.  This 
fine  material  constitutes  "  slimes,"  and  is  carried  in 
suspension  by  water  into  extensive  dams,  where  it  settles. 
The  slimes  leaving  the  battery  arc  free  from  ferrous 
sulphide,  but  this  compound  may  be  detected  in  them  a 
few  days  after  deposition  in  the  dams.  The  settled  slimes 
form  a  clayey  mass,  practically  impermeable  to  air  and 
water,  and  consequently  subsequent  oxidation  of  the  ferrous 
sulphide  to  ferrous  sulphate  proceeds  extremely  slowly. 

When  iron  pyrites  are  crushed  to  an  impalpable  powder 
in  an  iron  mortar  ferrous  sulphide  is  formed. 

It  thus  appears  that  ferrous  sulphide  ami  not  ferrous 
sulphate  may  be  the  first  product  of  the  decomposition  of 
iron  pyrites. 

I  hving  to  the  almost  total  absence  of  acidity  in  slimes 
deposited  as  above,  even  when  containing  0*89  per  cent, 
ferrous  sulphide,  it  is  probable  that  under  these  conditions 
Fe&,  undergoes  dissociation,  and  the  sulphur  is  separated 
as  such  :  the  author  is  engaged  in  farther  investigating  this 
subject. 


Lead  and  the  Oxides  of  Sulphur,  The  Reactions  between, 
II  C.  Jenkins  and  E.  A.  Smith.  Proc.  Chem.  Soc.  1897, 
[179  |,  104    -105. 

'I'm    authors  draw  attention  to  the  taol  mentioned  by  one 

of  them  during  the  discussion  on  Mr.  Uannay's  paper  (this 
Journal.  1894,  si:!,  also  689),  that  when  lead  is  heated  to 
high  temperatures  and  a  current  of  sulphur  dioxide  passed 
through  it,  lead  sulphide  and  oxide  are  formed.  They  have 
conducted  experiments  with  a  view  to  see  whether  the 
observations  accounted  for  the  anomalies  hitherto  met  with 
whenever  a  full  explanation  of  the  chemistry  of  had 
smelting  in  the  reverberator)  furnace  has  been  attempted. 
Mr.  llaiinay  had  sought  to  explain  these  anomalies  by  the 
assumption  that  a  volatile  compound,  I'bSJ  •_.,  was  formed, 
basing  his  evidence  on  an  observation  that  in  some  experi- 
ments of  his  where  air  was  passed  over  heated  galena,  he  only 
obtained  one-half  of  the  lead  in  the  metallic  state.  He  gave 
the  equation  2  PbS  +  O-  =  Pb  +  l'bs.i ).,  as  representing 
what  occurred.  The  experiments  have  been  carefully 
repeated  by  the  authors,  who  find  that  the  ratio  of  lead 
obtained  to  lead  volatilised  is  not  constant  but  varies,  and 
is  entirely  dependent  on  the  velocity  of  the  current  of  air, 
indicating  that  no  such  reaction  exists  and  that  the  ratio 
found  in  Mr.  Iluuuav's  experiments  was  the  result  of  the 
accidental  coincidence  of  his  experimental  conditions. 

The  authors,  on  continuing  the  experiments,  found  on 
heating  lead  sulphide  and  lead  sulphate  in  a  vacuum,  that 
a  reaction  having  sulphur  dioxide  as  a  product  occurred, 
and  they  found  that  the  amount  of  residual  lead  sulphide 
and  oxide  was  dependent  on  the  duration  as  well  as  on  the 
temperature  of  the  experiment.  They  then  proceeded  to 
separately  test  the  pairs  of  bodies  supposed  to  be  present, 
with  a  view  to  discover  if  secondary  or  reversed  reaction 
occurred.  On  heating  lead  and  lead  sulphate,  they  always 
obtained  lead  sulphate  in  the  product  in  amounts  varying 
with  the  duration  of  the  experiment  and  the  length  of  time 
that  it  occupied. 

( in  heating  lead  and  sulphur  dioxide  together,  they  found 
that  at  moderately  elevated  temperatures  lead  sulphide  and 
sulphuric  anhydride  are  formed  in  each  other's  presence, 
and  that  this  leads  to  the  formation,  first  of  lead  oxide  and 
then  of  lead  sulphate,  the  action  being  represented  more  or 
less  completely  by  the  equations  Fb  +3SCX,  =  PbS  +  2S03, 
Pb  +  2S03  =  PbS04  +  SO.,  or  more  simply — 

2Pb  +  2SOj  =  PbS  +  PbS04, 

the  main  determining  condition  as  to  the  relative  amount  of 
the  products  being  that  of  the  temperature  at  which  the 
experiment  is  performed.  One  of  the  authors  is  continuing 
the  investigation  of  the  exact  condition  of  the  equilibrium. 

The  last  of  these  equations  occurring  in  the  presence  of 
excess  of  sulphur  dioxide,  is  the  exact  inverse  of  the  main 
ones  of  the  metallurgy  of  lead  as  stated  by  Dr.  Percy,  and 
requires  a  supply  of  air  by  which  to  sweep  away  the  sulphur 
dioxide  as  soon  as  it  is  liberated.  The  authors  submit  that, 
as  the  new  equations  quite  account  for  the  anomalies  to 
which  attention  has  been  drawn,  there  is  now  no  reason 
whatever  to  doubt  that  the  equations  given  by  Dr.  Percy, 
Fb  +  PbS04  =  8Pbl  I  +  S(  >,,  PbS  f  PbSt  b  =  2Pb+  2S<  I  . 
as  well  as  PbS  +  2PbO  =  3Pb  +  SO..,  represent  the  facts 
and  form  the  basis  of  the  metallurgy  of  lead. 

Solid  Alloys,  X  Ray  Photographs  of.  C.  T.  lleycock 
andF.  H.  Neville.  Proc.  Chem.  Soc.  1897,  [179],  105 — 
106. 

In  a  previous  communication  (Trans.  Chem.  Soc.  1889,  55. 
666),  the  authors  discussed  the  behaviour  of  gold  in  sodium, 
and  the  state  of  the  gold  in  the  solid  alloy.  They  have 
lately  examined  alloys  of  gold  and  sodium  by  cutting  thin 
sections  from  cylinders  of  the  alloy  of  various  concentra- 
tions, placing  these  on  a  photographic  plate,  and  photo- 
graphing them  by  means  of  the  X  rays. 

On  account  of  the  much  greater  transparency  of  sodium 
to  these  rays  as  compared  with  gold,  the  individual  crystals 
of  the  alloy  were  clearly  shown.  The  plates  were  about  T2 
mm.  thick,  and  the  alloy  bad  been  allowed  to  cool  and 
solidify  very  slowly.  Pure  sodium  shows  no  crystalline 
structure,    but   an   alloy     coutaiuing   3  per   cent,   of  gold 
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shows  a  mass  of  transparent  sodium  crystals,  with  dark 
spaces  between  thr  crystals  where  the  gold  has  concentrated 
during  the  process  of  solidification. 

A  lo  per  cent,  alloy  of  gold  shows  the  same  phenomena, 
bat  the  crystals  of  sodium  are  narrower,  and  the  dark 
spaces  occupy  a  larger  area. 

The  appearance  of  the  sodium  crystals  strongly  recalls 
the  fern-like  pattern  seen  when  ammonium  chloride  is 
crystallised  on  a  microscopic  plate,  doubtless  due  to  the  fact 
that  sodium,  like  so  many  other  metals,  crystallises  in  the 
regular  system.  An  entectic  alloy  of  gold  and  sodium 
(23-  I  per  cent,  gold)  shows,  as  one  would  expect,  scarcely 
any  structure,  because  the  crystals  of  gold  and  sodium 
separate  out  simultaneously,  and  are  too  minute  to  be 
detected  by  such  a  method. 

A  solution  obtained  by  saturating  sodium  with  gold  at  a 
temperature  considerably  above  the  melting  point  of  sodium, 
slmws  a  net-work  of  black,  opaque  needles,  which  are  no 
doubt  crystals  of  gold  which  have  separated  and  grown  to 
a  considerable  size  as  the  liquid  cooled. 

No  sodium  crystals  are  here  visible,  as  the  groundwork 
consisted  of  the  eutectic  alloy.  The  authors  have  been  able 
to  demonstrate  the  internal  structure  of  a  solid  alloy,  and  to 
show  that  the  process  of  solidification  is  strictly  comparable 
to  that  of  a  saline  solution,  the  details  being  perfectly  visible 
to  the  naked  eye. 

Gold,  Liquation  in  Cyanide  Bars.  F.  .Stockhausen. 
Chem.  and  Metall.  Soc.  of  S.  Africa,  April  17,  1897,  10 
—  13. 

The  irregularity  of  assays  when  drill-  or  cutting-samples 
are  taken  from  cyanide  bars,  is  dwelt  upon.  The  variation 
is  sometimes  due  to  imperfect  mixing,  sometimes  to  liqua- 
tion. A  dip-assay  (from  molten  metal)  alone  is  to  be 
relied  upon  with  this  material.  In  the  case  of  two  bars 
exhaustively  examined  by  means  of  carefully  checked 
assays  of  the  dip  sample  and  of  drillings  and  cuttings  taken 
from  different  parts  of  the  bars,  the  assays  gave  the  following 
results  :  — 
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— W.  G.  M. 

Iron,  Specific  Unit  of,  at  High  Temperatures  Kvfc  on. 
VV.  N.  Hartley.  Iron  and  Steel  Inst.,  May  1897.  Iron- 
monger 1897,  79,  358. 

Thf.  specific  heat  of  iron  increases  at  high  temperatures  in 
so  remarkable  a  degree  as  to  indicate  a  change  in  the 
tnoli  alar  condition  of  the  metal.  From  0°  to  660°  C.  the 
formula  for  the  specific  heat  y  at  temperature  t  is — 

y'  =  0 -101 2  +  0- 0000506666* +  0- 000000 163998C- 

At  the  ordinary  temperature,  Kegnault  and  l'ionchou  have 
found  the  specific  heat  to  be  0'  11379;  but  at  750°— 1000°  C. 
it  is  0-213, at  95  I '-—  10H6  C.  it  is  0-218,  and  at  1050°— 
1200°  C.  it  is  0-19887.  These  numbers,  however,  are  not 
in  accord  with  Hystrom's,  which  was  0-4031  for  1400°  C. 

— W.  G.  M. 


Crucible  for  Steel  Melting,  The  Permeability  of.  J.  O. 
Arnold  and  F.  K.  Knowles.  Iron  and  Steel  Inst.,  May 
1897  ;  Ironmonger,  1897,  79,  317—318. 

Pure  Swedish  iron  was  melted  in  clay  pots,  from  1  to  3 
per  cent,  of  aluminium  was  added,  and  the  charges  were 
then  teemed.  The  resulting  ingots  were  then  broken  up 
and  re-melted,  analyses  of  the  metal  being  made  before 
and  after  this  treatment.  It  was  found  that  the  carbon 
percentage  was  increased  from  0-04  to  from  06  to  1  per 
cent.,  the  silicon  from  0  01  to  from  0-04  to  0-5^  and 
the  sulphur  from  0-01  to  from  0-03  to  C-06  per. cent, 
(the  last-named  proportion  of  sulphur  being  due  to  the  use 
of  a  specially  sulphury  coke  in  melting),  whilst  the  propor- 
tion of  phosphorus  had  falleu  from  0  02  to  from  0-017  to 
0-019  per  cent.,  and  that  of  aluminium  from  the  percentage 
employed  to  from  0-07  to  0-2  per  cent.  At  the  same  time 
the  crucible  became  lined  with  a  layer  of  alumina,  shown 
at  1$  in  the   annexed   sketch,   in   which  A   represents   the 


steel,  and  C  the  clay  wall  of  the  pot.  The  explanation  of 
the  change  is  that  the  -walls  of  the  clay  crucible  are 
permeable  at  high  temperatures,  and  that  carbon  monoxide 
penetrating  into  the  metal  became  decomposed  by  the 
aluminium,  which  was  thus  separated  as  oxide,  whilst  the 
carbon  of  the  gas  served  to  carburise  the  iron  ;  the  sulphur 
contents  of  the  steel  were  also  increased  owing  to  the 
penetration  of  sulphur  dioxide  into  the  crucible  through 
the  walls.  The  silicon  was  reduced  from  the  clay  of  the 
pot.  The  loss  of  phosphorus  is  to  be  ascribed  to  the  action 
of  the  basic  (alumina)  lining  which  had  formed  within  the 
crucible.  The  oxidation  of  aluminium  by  carbon  monoxide 
according  to  the  equation  2A1  +  3CO  =  AU03  +  3C  had 
been  shown  by  Arnold  in  1891. — W.  G.  M. 

Steel,  The  Carbide  in.    F.  Mylius,  F.  Foerster,  and 
G.  Schoene.     Ber.  29,  2991—2996. 

The  authors  have  examined  cast  and  forged  steels  con- 
taining from  0-1  to  3-0  per  cent,  of  carbon,  with  the  view 
of  settling  the  composition  of  the  contained  carbide  of  iron, 
as  a  preliminary  to  work  upon  the  changes  which  take 
place  during  the  hardening  of  steel.  They  prepared  steels 
from  electrolytic  iron  and  carbon  from  acetylene,  which 
were  melted  together  in  little  porcelain  retorts  by  an  oxygen 
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blowpipe,  ill.  steels  were  heated  for  four  hours  to  low 
redness,  cut  into  >i rip-  about  J  nun.  thick,  and  submitted 
to  a  process  of  solution, 

Electrolytic  solution,  making  the  metal  the  anode  in  a 
solution  of  zinc  sulphate,  was  ""t  found  suitable;  it  is 
difficult  to  avoid  electrolysis  of  the  carbide  itself,  and 
oxidation  easily  takes  place,  eitbet  atmospheric  or  through 
_h  current  density,  contaminating  the  residue  with 
carbonaceous  substances, 

The  same  oxidation  readily  takes  place  when  the  iron  i- 
attacked  bj  chromic  and  sulphuric  : n.- i >  1  - ;  and  the  best 
i  is  to  n  - « ■  dilute 

The  following  results  were  arrived  :it  by  using  dilute 
hydrochloric,  sulphuric,  or  acetic  acid  : — 

1.  Cast  and  forged  steel  contain  the  same  carbide,  which 
form-  gleaming  needles  and  plates,  up  t"  i  mm.  long. 
Arnold  and  Head's  amorphous  carbide  was  never  - 

■_*.  The  whole  of  the  carbon  may  he  present  as  carbide. 

3.  The  residue  of  carbide  is  slowly  soluble  in  dilute  acids. 

4.  The  yield  depend-  on  the  nature  and  concentration  of 
the  aeid.  as  the  Billowing  figures  (steel  containing  1 '3  per 
cent,  of  carbon)  show  : — 
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t  x  normal  MCI 

I  
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1  x  11(    II  0    . 
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5.  The  carbide  is  a  definite  compound,  Fe3C,  existing  as 
such  in  the  steel,  and  which  undergoes  r.o  change  during 
isolation.  Its  constancy  of  composition  was  proved  by 
fractional  solution  of  the  steel. 

('•.  The  carbide  dissolves  completely  in  warm  hydrochloric 
acid,  evolving  gas.  which  i-  chiefly  hydrogen  (92-3  H, 
1*4  N,  t">"3  CxHy  in  one  ease  :  the  hydrocarbon  probably 
pentane).  Liquid  hydrocarbons  may  be  also  separated,  but 
any  solid  residue  means  impurity  iu  the  carbide. 

7.  The  carbide  is  not  acted  on  by  water  at  the  ordinary 
temperature.  Steam  at  110D  and  above,  forms  Fe,()4,  and 
give- off  combustible  gases;  at  a  red  heat,  hydrogen  and 
oxides  of  carbon  arc   found   iu  these  gases,  but   uo  marsh 

e  dry    carbide   is    unalterable    in    the    air    (though 
under  circumstance-  not  yet  defined,  it  is  pyrophoric). 

9.  The  moist  carbide  is  ea-ily  oxidised  by  free  oxygen 
or  other  oxidising  agents.  giving  ferric  hydroxide  and  a 
brown  amorphous  substance  containing  carbon  hydrogen 
and  oxygen. 

10.  The  carbide  melts  unchanged,  and,  at  a  higher 
temperature,  breaks  up  into  carbon  and  a  carbide  containing 
about  4   6  per  cent,  of  carbon. 

The  authors  consider  they  have  proved  the  identity,  and 
the  existence  in  steels,  of  r?e3C,  a  body  analogous  to,  but 
more  .-table  than  Mn3C-  They  consider  any  statement  as 
to  its  constitution  premature.  They  mention  that  crystals 
found  and  described  by  Weinschenk  in  1889  in  a  meteoric 
iron  from  Magura  have  been  recently  analysed  by  Cohen, 
and  found  to  have  the  formula  Fe,C  and  the  properties 
above  described,  and  point  out  that  microscopic  research  on 
steels  is  leading  to  the  opinion  that  the  carbide  in  all  steels 
is  identical.  They  suggest  tentatively  that  the  breaking  up 
of  the  carbide  above  its  melting  point,  and  the  consequent 
formation  ot  lower  carbides,  may  play  a  part  in  the 
hardening  of  steel.— J.  T.  D. 

Cast-iron,  Malleable.    G.  P.  Eoyston.     Iron  and  Steel  Inst.. 
May  1  s-.ir.     Ironmonger,*]  8;>7.  79,  338—340. 

Hari>,  brittle,  white-iron  castings  may  be  softened  either 
by  oxidising  the  carbon  or  by  changing  it  into  the  graphitic 
state.  The  former  (Reaumur's)  method  is  most  generally 
used,  and  consists  in  heating  the  castings  in  oxide  of  iron 
(or  in  lime,  sand,  or  bone-ash,  iu  the  presence  of  air)  ; 
but  in  this  case  manganese  and  sulphur  must  be  absent  or 
else  the   elimination    of   carbon  w-ill   be  delaved.       When 


i   oxide  of   iron  is  used  for  annealing,  it  i-  in  part  reduced  to 
the  metallic  state.    Tin-  process  i-  necessarily  slow,  b, 
the  carbon  has  to  travel  to  the  outside  of  the  bar  be! 

mes  oxidised  :  tins  it  does  by  diffusion,  and  more 
rapidly  a-  the  temperature  is  raised.  The  temperature 
must  not  exceed  1,000  C.  lesl  the  castings  become  de- 
formed ;  and,  on  the  other  hand,  as  carbon  does  not  csist  in 
solution  at  temperatures  below  G60  C.  any  oxidation  of  the 
carbon  would  then  be  accompanied  by  oxidation  of  iron. 
The  quickest  result  obtained  was  uiih  a  bar  of  white  iron 
^-in.  in  diameter,  which  was  decarborised  after  heating  to 
C.  for  22  hours.  The  second  process  consists  in 
merely  heating  the  iron  continuously  to  from  8J0 — GS0 
( '.  It  is  accidentally  applied,  sometimes,  in  the  cooling  of 
large  piece-  of  iron  which  hat  e  escaped  complete  decarburi- 
sation  by  the  Reaumur  process.  The  rationale  is  explained 
in  a  second  paper  on  the  Relation  of  Carbon  to  Iron  (see 
succeeding  abstract),  Castings  produced  by  this  method 
are  a-  -oft  as  those  obtained  by  Reaumur's  process,  but 
the  presence   of  the  free   carbon  as  finely  divided  graphite 

i  prevents  bending.  Here  the  action  is  independent  of  the 
size  of  the  casting,  and  large  masses  may  be  softened  a- 
rapidly  as  smaller  pieces,  the  quickest  result  beinsr  tin- 
conversion  of  a  white  iron  containing  8*8  per  cent,  into  one 
with  only  0-G  per  cent,  of  combined  carbon,  within  five 
hour-.  A  new  method  of  annealing  i-  also  described.  The 
material  is  simply  packed  iu  a  non-oxidising  substance,  and 
is  thus  heated  to  the  freezing  point  of  the  metal  (which  i- 
about  35  C.  below  the  fusing  point)  :  it  is  thus  instan- 
taneously convened  into  a  steel  containing  1*5  percent,  of 
carbou,  the  remainder  of  the  carbon  being  separated  through- 
out the  mass  in  the  form  of  graphite.  Care  must,  of  course, 
be  taken  not  to  raise  the  temperature  too  high,  or  the  iron  will 
melt.  The  presence  of  manganese,  tin,  or  chromium  inter- 
fere- with  this  react iou,  but  that  of  silicon,  aluminium,  or 
nickel  is  without  effect.  The  author  hopes  shortly-  to  ho 
able  to  produce  a  soft  iron  containing  graphite  with  the 
same  speed  as  in  the  case  of  the  steely  material  just 
described.— W.  G.  M. 

Iron,    Relation    of,   to    Carbon    at   Hiyh    Temperatures. 

(..   P.   Royston.     Iron  and  Steel  Inst.,  Ma\   I897.     Iron- 
monger,  1897,  79,  340—343. 

Whin  high  and  low  carbon  steels,  placed  in  contact,  were 
heated  to  900°  C.  for  12  hours  iu  a  vacuous  porcelain  tube. 
it  was  found  that  carbon  had  been  transferred  from  the 
former  to  the  latter  in  such  a  way  that  the  loss  of  weight  of 
the  one  corresponded  exactly  to  the  gain  of  the  other,  whilst 
the  variations  in  the  carbon  percentages  agreed  exactly 
with  the  alterations  in  weight.  This  tends  to  confirm  the 
view  that  the  carbon  is  present  in  iron  at  a  red  heat  in  a 
state  of  simple  solution.  The  explanation  of  the  behaviour 
of  white  iron  in  the  malleable  cast-iron  process  would  then 
be  as  follows: — White  iron  in  the  cold  is  a  mixture  of  mas- 
cementite  and  pearlite  (cementite  and  ferrite).  When 
heated  to  the  recalescence  point  AR,  the  cementite  begins 
to  decompose,  and  the  iron  dissolves  the  released  carbon  to 
the  extent  of  0-9  per  cent.  The  pressure  of  this  dissolved 
carbon  then  prevents  the  further  dissociation  of  the  carbide. 
A-  the  temperature  rise-  the  solvent  power  of  the  iron 
increases,  and  at  1.030'  C.  it  can  dissolve  1*5  per  eeut.  of 
C.  But  at  this  critical  temperature  the  whole  of  the  residual 
cementite  decomposes,  iu  spite  of  the  carbon  pressure 
around ;  the  iron  cannot,  however,  dissolve  more  thau 
1  -o  per  cent,  of  I'  at  this  point,  and  the  remainder  of  the 
carbon  is  therefore  deposited  as  graphite  as  fast  as  it  is 
-eparated.  When  fluid  (white)  cast-iron  is  quenched,  the 
bulk  of  the  carbou  forms  cementite,  and  1  ■  5  per  cent, 
remains  as  a  homogeneous  alloy  with  the  rest  of  the  iron  ; 
but  when  the  iron  is  heated  to  700J  C.  and  quenched,  the 
well-recognised  alloy  corresponding  in  composition  to  I 
(containing  0-9  per  cent.  C)  is  formed.  In  white  iron  at  a 
red  heat  there  are  two  opposing  pressures:  the  dissociation 
pressure  of  the  carbide,  and  the  solution  pressure  of  the 
carbon.  The  latter  is  normally  the  greater;  but  if  the 
latter  be  removed,  or  if  the  former  he  aided,  the  decomposi- 
tion may  be  continued.  The  tendency-  to  crystallisation 
appears  to  be  the  only  other  force  operative  at  this  tem- 
perature.   The  crystallising  poini  of  pure  iron  is  7-i0  ;  in 
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0-2  per  cent.  C  Bteel  it  is  735°;  and  in  0-8  per  cent.  C 
steel  it  is  685"  C.  (AK,).  It  would  appear,  therefore,  that 
AB,  in  low  carbon  steels  marks  the  rsrystallising  point  of 
the  pure  iron,  while  the  presence  of  carbon  in  solution 
prevents  crystallisation  of  the  remaining  iron  until  the  point 
AK,  is  rouehcd.  at  which  the  carbon  passes  out  of  solution 
into  combination  with  iron  as  FeaC.  Hence,  in  0-2  per 
cent.  C  steels  at  720  C,  the  mass  should  consist  of  pure 
crystallised  ierrite  intermixed  with  amorphous  masses  of 
iron  containing  carbon.  The  solution  pressure  of  carbon  in 
iron  appears  to  exceed  the  "  crystallisation  pressure  "  of  the 
iron.  To  sum  up :  — The  pressure  of  carbon  in  solution  is 
greater  than  either  the  dissociation  pressure  of  FejC  or  the 
crystallisation  pressure  of  Fe  alone,  but  less  than  that  of 
the  two  pressures  acting  together.  In  the  absence  of 
tendency  to  crystallisation  of  Fe  ((>.,  above  750°  C),  slow 
cooling  will  not  cause  any  deposition  of  graphite.  In  the 
absence  of  dissociation  pressure  (that  is,  if  the  iron  contain 
less  than  0-9  per  cent.  G)  graphite  is  not  produced  by 
annealing  Below  62(1°  C.  it  may  be  assumed  that  carbon 
is  unable  to  combine  with  iron,  for  a  malleable  cast-iron 
containing  the  whole  of  its  carbon  as  graphite,  underwent 
no  change  even  when  heated  for  three  hours  to  that 
temperature.  And  below  Alt,  all  the  carbon  other  than 
graphite  exists  as  Fe3C,  so  that  no  diffusion  of  carbon  can 
occur,  and  hence  no  oxidation  of  carbon  can  take  place 
without  a  simultaneous  oxidation  of  carbon. — W.  G.  M. 

Open-Hearth  Process,  Combined,  of  Bertrand  imd  Thiel ; 
Notes   on.      E.    Bertrand.      Iron    and   Steel  Inst.,   May 
1897.     Ironmonger,  1897,  79,  329—332. 
In-  this  process  (this  Journal,  1897,  243)   two  furnaces  are 
employed  at  different  levels.     In  the  first  much,  but  not  all, 
of  thephosphorus  is  eliminated  from  the  charge  ;  the  fact 
that  it  is  not  necessary  to  remove  the  whole  in  this  furnace 
permits  the  use  of  less  lime,  and  therefore  of  less  slag  in 
the  first  hearth,  so  that  the  flame  acts  upon  the  metal  with 
greater  intensity  than  it  could  otherwise  do.     The  scrap  is 
for  the  most  part  charged  into  the  second,  and  the  silicious 
and  phosphoric  pig  iron  into  the  first  furnace,  ore  and  lime 
being  added  to   each  as  required.     It  is   even  possible  to 
work  with  pig  iron  alone,  whether  high  or  low  in  silicon, 
the  only  provision  being  that  the  material  should  contain 
but  little  sulphur.     When  large  proportions  of  pig  iron  are 
used,  the  hearth  should  be  deeper  than  usual,  because  the 
ore  and  basic  addition   are  more  bulky,  and  because   the 
boiling  of  such  a  charge  is  more  lively  than  under  the  older 
system  of  working.     Under  somewhat  unfavourable  condi- 
tions, several  charges  of  grey  forge-pig,  containing  3-8  per 
cent.  C,  1  •  0  per  cent.   Mn,   1  •  6   per  cent.   P,  and  1  •  0  per 
cent.   Si   have    been    worked    by    this    process,   magnetic 
Gellivara  ore,  with  about  65  per  cent,  of  Fe,  being  used   in 
boiling.     The  finishing  furnace  was  used  only  for  finishing 
the   heat,   a  small   quantity  of  scrap    being    melted   in  it 
merely   that    it    should   not  be  empty   whilst  heating   up. 
After  treating  several   12-ton  charges   of  the  forge-pig  in 
the  primary  furnace,  the   average  composition  of   sample 
ingots  ran  as  the  metal  was  being  transferred  to  the  second 
hearth,  was    2-2  per  cent.  C,  0-4   per  cent.  P,  0-05   per 
cent.  Si,  and  0-05   per  cent.  Mn.     Hence  one-third  of  the 
carbon  and  three-fourths  of  the  phosphorus,  with  practically 
the  whole  of  the  silicon  and  manganese,  are  removed  in  the 
primary  furnace,  the  behaviour  of  the  phosphorus  being 
the  reverse  of  that  in  the  basic  Bessemer  process.     Owing 
to  the  length  and  low  gradient   of  the   lander  connecting 
the  two  furnaces,  it  was  unsafe  to  reduce  the  proportion  of 
carbon   and   phosphorus   below   that   given   above,  as    the 
metal  would  then  have  flowed  too  sluggishly.     The  time 
required  in  the  primary  furnace  was  about  4|  hours,  and 
in  the   finishing  furnace  about  2  to  2$  hours  ;  and  there 
was,  in  the  majority  of  cases,  a  gain  in  the  actual  weight  of 
metal,  rangiug  from  0'  1  to  C*2  per  cent.     In  no  case  was 
there  a  loss  of  inure  than  2-4  per  cent,  j  this  is  due  to  the 
fact  that  the   metalloids  in  the   pig  iron  reduce  more  than 
their    own    weight     of     iron    from     the    ore     during    their 
oxidation.     It  is   believed  that  working  with  two  primary 
furnaces  to  one  finishing  hearth,  with  the  same  pig  as  in 
these  experiments,  nine    15-tori    heat-    could  be    made    In 
24  hours;  ami  that  l>\  charging  liqnid   pig  iron  the  output 


could  he  still  further  very  greatly  increased.  The  slags 
from  the  primary  furnace  are  very  rich  in  silica  (25—30 
per  cent.),  and  contain  also  about  13 — 14  per  cent.  P.I  I,, 
whilst  those  from  the  finishing  hearth  contain  a  larger  pro- 
portion of  lime  in  order  to  ensure  complete  dephosphorisa- 
tion.  Tables  of  analyses  and  tests  of  the  charge  and  of  the 
finished  steel  are  supplied.  An  addendum  has  also  been 
given,  showing  the  result  of  working  two  heats  of  basic 
pig,  containing  3  ■  8  per  cent,  of  G,  2  ■  5  per  cent,  of  P,  1  per 
cent,  of  Si,  and  0-  G  per  cent,  of  Mn,  with  2  tons  of  Gellivara 
ore  and  1  ton  of  lime.  After  treatment  in  the  primary 
furnace,  the  metal  contained  1*2  per  cent,  of  C,  0'55  per 
cent,  of  P,  0-03  per  cent,  of  Si,  and  0'05  per  cent,  of  Mn  ; 
whilst  the  slag  contained  19  -6  per  cent,  of  Si<  >2  and  21-88 
per  cent,  of  P2Os,  with  only  6-34  per  cent,  of  Fe.  This 
slag  could  evidently  be  employed  as  a  fertiliser. — W.  G.  M. 

[Jron.]      Cold-Shortness,     Influence    of   Phosphorus    on. 
H.   Jiiptner   von  Jonstorff.     Iron  and  Steel  Inst.,  May 
1897  ;  Ironmonger,  1897,  79,  347—351. 
The  author   seeks  to  account  for  the  varying  influence  of 
phosphorus  on  iron  under  different  conditions.     Pig  irons 
containing  phosphorus  evolve  a  portion  of  this  element  in 
the  form  of  hydrogen  phosphide  (PH,)  on  treatment  with 
dilute   acids,  but  much   is  at  the    same    time  left    in    the 
residues  as  iron  phosphide  (Fe3P).     When  manganese  is 
present  in  considerable  quantities,  however,  the  proportion 
of  phosphorus  as  insoluble  phosphide  rapidly  increases  with 
that  of  manganese,  in  accordance  with  the  formula  Mn3P.:. 
The   phosphorus   from  pig  iron  is  left  by  cupric  chloride 
solutions  as  a  pulverulent   crystalline  admixture,  whilst  the 
ground-mass  is  poor  in  phosphorus.     Thus  the  phosphorus 
favours  crystallisation  in  the  less  fusible  constituents  by  the 
formation  of  easily  fusible  compounds,  and  these,  being  the 
last  to  solidify,  do  not  separate  in  large  crystalline  planes. 
The  author  has  now  investigated  the  gases  evolved  by  the 
action  of  dilute  H„S04  (sp.  gr.  =  l'l)  at  18°  C.  on  samples 
of  steel,  by  passing  them  through  Peligot  tubes  containing 
neutral  silver  nitrate  solution  ;  after  acting  in  the  cold,  the 
solution  was  raised  to  the  boiling  point,  and  then  air  was 
drawn  through  the  yvhole.     It  is  thus  shown  that  the  cold- 
shortness  of  the  metal  increases  with  the  proportion  of  the 
phosphorus  that  is  evolved  as  hydrogen  phosphide.     Many 
specimens   of    steel    showed    no   trace    of    cold-shortness, 
although   their  total  percentage  of  phosphorus  was  higher 
than  that  of  other  steels  which  were  markedly  cold- short; 
in  such  cases  the  proportion  of  phosphorus  given  off  as  PH, 
was  highest  in  the  more  brittle  metals.     It  would  seem  that 
the  phosphorus  present  as   Fe3P  or  Mn3P2  is    practically 
without  influence   upon  the  properties  of  the  metal,  being 
distributed  through  the  mass  in  the  form  of  crystal  grains, 
which   only  affect  to   some  extent  the   machining  of  the 
metal   owing  to   their  hardness.     Manganese,  by  assisting 
the  formation  of  these  crystals,  therefore  tends  to  counteract 
the  prejudicial  influence  of  phosphorus.     The  phosphorus, 
on  the   other  hand,  that  is  present  in  the  ground  mass  in 
solution,  and  that  is   evolved  as  PH3,  is  in  a   position  to 
affect  the  character  of  the  whole  of  the  material.     Further 
experiments  with  weld-iron  confirmed  this  observation,  and 
seemed  to  establish  the  fact  that  the  quantity  of  separated 
phosphide   (Fc3P)   in  the   metal   is  greater   in  the  case  of 
annealed  metal,  but  less  in  the  hardened  material,  than  in  the 
normal  or  "  natural  hard  "  iron.     It  would  thus  appear  that, 
like  carbon,  phosphorus  exists  in  iron  in  two  conditions — as 
"hardening"    (that    which    gives    rise    to   PH3)    and    as 
"  phosphide  "  phosphorus,  and  that  the  inter-eonversion  of 
the  two  varieties  takes  place  in  a  manner  similar  to  that  of 
the  two  carbon  modifications,  only  that  it  is  slower  and  less 
far-reaching.     Behrens    and  Van   Linge's    view    that    the 
deposition   of  the  phosphide  takes  place  within  the  carbide 
is  also  supported.     Since  the  hardening  capacity  of  steel  is 
reduced  by  an  increase  in  the  percentage  of  phosphorus,  it 
appears   that  the   latter  element  favours  the  separation  of 
the  carbide ;  but,  on  the  other  hand,  the  influence  of  the 
phosphorus  increases  with  the  proportion  of  the  combined 
carbon.    Conversely,  however,  carbon  would  seem  to  favour 
the  separation   of  phosphide  ;  and  the  phenomenon  of  cold- 
shortness    is    not    solely    dependent    upon   the   quantity  of 
hardening  phosphorus  present.     It  is  necessary  to  take  into 
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Mooanl  the  joint  quantity  of  the  carbides  and  phosphides 
pmant,  Dr,  in  other  words,  the  quantity  of  the  enteclio 
nllov  of  the  metal  coaling  from  fusion,  inasmuch  as  with 
an  increasing  quantity  ol  the  mother-metal  the  formation  of 
crystals  is  facilitated  in  the  portion  of  the  iron  thai  it 
to  solidify.  Following  up  the  idea  of  eutectics  in  the 
solidification  of  steel  ingots,  the  material  consists  of  crj 
deposited  from  without  inwards,  with  interspaces  and 
cavities  filled  with  the  portion  last  separated.  Bui  on 
further  cooling,  there  separates  from  this  solidified  solution 
either  the  Bohdified  solvent,  if  the  solution  be  dilute,  or 
the  dissolved  materia]  (carbide,  phosphide,  &c.)  if  it  be 
eentrated.  Thus  each  constituent  of  iron  may  exist  in  at 
least  two  different  forms:  carbon,  phosphorus,  and  sulphur 
occurring  iu  two,  chromium  in  three,  and  manganese, 
tungsten,  &c  in  several  different  forms.  The  chief  of  th.  -e 
are: — (1.)  Dissolved  Substances  separated  out  from 
( 'concentrated  Solutions — e.g.  graphite,  ferrochroine,  carbide. 
fee,,  which  are  always  characterised  by  a  more  or  lees  well- 
defined  crystalline  form.  (2.1  The  Solvent  separated  nut 
I'rtin  Dilute  Solutions — e.g.  pur.-  granular  iron  :  these  arc 
always  crystalline,  but  lees  definitely  so  than  the  members 
of  Class  1.  (3.)  Solidified  Mother-Metal,  in  which 
ienondary  separations  occur.  If  Fc,P  and  Mn,P.  have 
higher  melting  points  than  the  final  residue  of  the  niother- 
tuctal,  and  are  relatively  but  little  soluble  in  this,  tin- 
process  of  solidification  may  again  reverse,  and  phosphides 
may  separate  once  more,  together  with  some  carbide 
fsorresponding  to  water  of  crystallisation  in  saline  solu- 
tions); but  as  the  whole  mass  must  solidify  shortly  after- 
wards, the  phosphide  would  not  have  time  to  crystallise. 
In  this  case,  phosphorus  would  favour  the  separation  of 
carbide  and  diminish  the  hardening  capacity  of  the  iron, 
because  carbide  separates  simultaneously  with  phosphide, 
and,  like  salt  crystals  in  supersaturated  solutions,  these 
secretions  favour  the  further  separation  of  the  carbide 
(mother-liquor). — W.  G.  M. 

Waste  Products  in  Iron  Manufacture.     Eng.  and  Mining 
J.,  dune  5,  1897,  566. 

Aran  \ns  are  accustomed  to  claim  for  their  iron  and 
steel  plants  superiority  over  those  of  European  countries  in 
many  points,  in  their  blast  furnaces  they  claim  to  have 
increased  the  capacity  to  a  point  far  beyond  anything  known 
abroad,  and  they  have  been  able  to  make  iron  at  a  low- 
labour  cost,  in  spite  of  higher  average  rates  of  wages.  This 
has  been  secured  largely  by  the  use  of  machinery  wherever 
possible,  aud  by  cutting  dow-n  the  amount  of  labour  required 
to  the  lowest  possible  point.  To  a  certain  extent  also, 
economy  has  been  secured  in  fuel  and  materials  ;  and  all 
this  without  in  the  least  reducing  the  standard  of  quality  in 
the  product. 

In  some  respects,  however,  they  have  much  to  learn  yet 
from  their  competitors.  It  is,  perhaps,  a  consequence  of 
having  abundant  supplies  of  raw  materials  that  they  have 
been  careless  about  their  use,  and  indeed  rather  inclined  to 
wastefulness.  This  is  especially  apparent  in  the  iron 
manufacture,  where  they  have,  as  a  rule,  entirely  neglected 
the  by-products  which,  in  other  countries,  form  so  important 
an  element,  that  a  German  writer  has  suggested  the  possibility 
that  before  long  the  pig-iron  made  will  become  a  by-product, 
and  the  blast  furnace  will  be  valued  chiefly  for  its  output  of 
chemicals.  They  are  considerably  behind  the  English  and 
very  far  behind  the  Germans  in  this  respect,  and  there  is 
corresponding  room  for  improvement. 

The  most  important  element  of  saving  in  European 
practice  is  found  in  the  use  of  the  by-product  coke  oven, 
which  is  almost  universal  in  Germany,  and  is  gradually 
niakiug  it  way  in  England.  In  Scotland,  where  the  majority 
of  the  furnaces  use  raw  coal,  aud  not  coke,  for  fuel,  plants 
are  found  at  a  number  of  the  iron  works  where  the  gases 
escaping  from  the  furnace  arc  treated  for  the  purpose  of 
saving  the  ammonia  sulphate,  tar,  and  other  chemical 
products,  while  the  purified  gas  is  used  for  fuel  iu  boilers. 
These  plants,  of  course,  serve  the  same  purpose  as  the  bv- 
product  oven,  and  are,  perhaps,  not  especially  to  be 
recowmeuded  except  under  the  peculiar  conditions  presented 
iu  Scotland. 


In  Germany  the  slag  from  the  furnace-  i.  used  for 
making  bricks,  for  roads  and  -iinilar  purpose-,  and  new 
applications    for   this   material    are    constantly  being  found. 

In  Imerica  such  uses  an-  -till  comparatively  rare. 

( tin-  of  the  latc-t  applications  of  >  by-producl  i-  found  at 
the  Cockerill  Work-  at  Seraing,  in  Belgium,  where  the 
waste  gas  from  a  blast  furnace  ha-  been  lor  a  year  past 
used  experimentally  to  run  a  gas  engine.  This  ha-  proved 
-o  successful  —  though  coke  is  used  for  fuel  ill  the  furnace — 
that  tin-  company  is  now  putting  up  two  more  gas  engines 
of  15(i  horse-power  each,  and  anticipates  in  time  supplying 
a  large  part  of  its  motive  power  from  thi-  source.  Blast- 
furnace c.is  has  al-o  been  recently  utilised  in  tin-  same  way 
in  Great  Hritain  by  Mr.  James  Biley,  the  well-known  iron- 
master. Every  great  iron  and  -teel  work-  should  investigate 
ble  uses  for  what  arc  now  their  waste  products,  and, 
through  the  applications  of  science  to  industry,  turn  them 
into  profits.  The  careful  saving  of  by-products  will  soon  be 
a  necessity  if  iron-men  are  to  hold  tiieir  own  and  to  build  up 
the  foreign  trade  which  is  within  their  reach. 

Aluminium  Bronze  Colours,  Danger  of  Explosion  and 
Fin  in  llu  manufacture  and  Storage  <>l'.  II.  Kayser. 
Zeits.  f.  offentl.  Chcm.  3,  ;i3  ;  Chcm.  Centr.  Bl.  1897, 
- 

S      under  Will.  11.,  page  551. 

Telluride  Cold  Ores.     R.  Pearce.     Eng.  and  Mining  J., 
April  17,  1897,  376. 

See  under  XX  II I.,  page  561. 

Steel,  Hardening  Curium  and  (  arbide  ( Virion  in  :  Uiter- 
mination  of.  H.  Jiiptner  v.  Jonstorff.  Iron  aud  Steel 
Inst.,  May  1897;  Ironmonger,  1897,  79,  351. 

See  under  XXIII.,  page  56 1 . 

('allium  Carbide,  New  Economical  Preparation  of. 
H.  Marx.     Mouit.  Scient.  1S"7,  H,  [1],  -j:r,. 

See  under  IE,  page  524. 

Blast     Furnaces.    Agricultural     Value    of     Sulpkatl     of 

Ammonia  from.     E.  J.    it.    Carulla.      J.   Iron  and  Steel 
Inst.,  May"  1897. 

See  under  XV.,  page  .VI 7. 


PATENTS. 

Blast  Furnaces,  Impts.  in.     W.  Gibbings,  Widnes.      Eng. 
Pat.  7436,  April  8,  1897. 

To  keep  the  fuel  away  from  the  sides  of  the  furnace  and 
to  confine  the  melting  zone  to  the  centre  thereof  (thereby 
rendering  the  furnace  more  durable),  the  fuel  is  fed  from 
a  receptacle  supported  on  the  top  of  the  furnace  at  the 
centre.  Such  receptacle  may  form  pan  of  the  flue  of  the 
furnace  or  be  independent  thereof. —  li.  S. 

Sulphide  Ores  of  Lead,  Impts.  in  the  Treatment  of, 
Preparatory  to  Smelting  the  same,  and  Incidentally  to 
obtaining  Sulphurous  Acid.  T.  Huntington  and  F. 
Heberlein,  Pertusola,  ne^ar  Spezzia,  Italy.  Eng.  Pat. 
8064,  April  16,  1896. 

An  intimate  mixture  of  galena  and  lime  (or  other  alkali 
earth)  is  heated  to  700  C,  and  the  temperature  is  allowed 
slowly  to  fall  to  about  500°,  when  the  mixture  is  removed 
to  a  receptacle  through  which  a  current  of  air  is  passed. 
Much  heat  is  generated,  and  the  sulphurous  acid  given  off 
is  collected.  This  mixture  fuses  and  i-  then  ready  for 
reduction  of  the  metal  in  a  suitable  furnace.  The  reactions 
as-umed  to  take  place  consist  in  the  oxidation  at  the  higher 
temperature  of  lime  into  calcium  dioxide,  which  at  the 
lower  temperature  reacts  on  the  lead  sulphide  to  reproduce 
lime,  and  lead  sulphate.  When  the  heated  mixture,  now- 
containing  lead  sulphate  with  lead  sulphide,  is  subjected  to 
the  action  of  air,  they  react  to  form  lead  oxide  and  sulphur 
dioxide,  a.-  shown  in  the  equation,  PbS  -r  PbSOj  -0  = 
J I  'bO  +  2SO..—  E.  S. 
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Manganese  -  Steel  Castings,  An  Improved  Method  of 
Toughening.  R.  A.  Hadfield,  Sheffield.  Eng.  Pat. 
11,833,  May  30.  1896. 

In  toughening  manganese-steel  castings  by  water-quenching, 

then'  has  always  been  a  liability  to  the  production,  during 
the  heating,  of  internal  ruptures  which  might  eseape  subse- 
quent detection.  This  difficulty  is  overcome  by  heating 
the  eastings  very  slowly,  placing  them,  after  cleansing  from 
sand,  in  a  cold  furnace,  ami  then  raisiug  the  temperature  so 
slowly  that  thick  castings  (1J— 2  ins.  in  thickness)  shall 
have  attained  a  temperature  of  400°  F.  only  after  1  hour, 
800  F.  after  2,  and  1,200'  F.  after  3  hours'  heating.  The 
temperature  may  then  be  raised  more  rapidly  to  1,700  1'. 
—an  orange  heat — when  they  are  removed  quickly  from  the 
furnace  and  at  once  plunged  into  water. — W.  G.  M. 

Iran  mid  Steel,  Carbonising ;  Impts.  in.  A.  Wilson  and 
F.  Stubbs,  both  of  Sheffield.  Eng.  Pat.  12,782,  June  10, 
1896. 
The  plate  to  be  treated  is  covered  with  a  layer  of  calcium 
(or  other  similar)  carbide,  when  resting  horizontally  in  a 
muffle ;  a  second  plate  is  then  placed  over  this,  and  a 
current  is  passed  through  the  carbide  by  connecting  the 
plates  with  the  poles  of  a  dynamo,  as  soon  as  they  have 
attained  a  red  heat.  For  plates  to  be  deeply  carburised  a 
layer  of  carbide  3  or  1  ins.  thick  should  be  used,  and  the 
voltage  of  the  dynamo  must  be  sufficient  to  overcome  the 
resistance  of  the  carbide  when  hot,  but  not  necessarily  when 
cold.  The  greater  the  quantity  of  the  current,  the  quicker 
the  result.  The  plant  described  allows  for  100  amperes  at 
90  volts  being  applied  to  thick  plates  for  3  or  4  days. 

— W.  G.  M. 

Ores,  Pyritic  ;  Improved  Process  for  Extracting  Metals 
f rum,  by  Treatment  with  Chlorine,   and  for   Recovering 

the    Chlorine   employed.      O.   Frolieh,    Steglitz,    Berlin. 

Eng.  Pat.  13,371,  June  17,  1896. 
Crushed  sulphide  ores,  unroasted,  are  treated  at  the  ordi- 
nary temperature  with  chlorine,  either  in  the  dry  state  or 
after  being  slightly  moistened  with  suitable  liquids. 
Soluble  chlorides  are  then  leached  out,  and  the  metals  and 
chlorine  are  recovered  by  electrolysis,  the  halogen  being 
used  for  the  treatment  of  a  fresh  batch  of  ore.  Thus  zinc 
blende  is  treated  with  dry  chlorine  until  no  more  of  the  gas 
is  absorbed.  The  zinc  chloride  is  then  extracted  with  a 
moderate  quantity  of  water  containing  a  little  hydrochloric 
acid  or  sodium  chloride  to  hasten  the  solution  of  the  zinc. 
When  galena  and  silver  are  present,  both  lead  aud  silver 
remain  in  the  insoluble  residue,  when  they  may  be  extracted 
afterwards.  In  the  case  of  auriferous  antimony  sulphide, 
the  chlorine  is  first  applied  dry  ;  the  ore  is  then  washed 
twice  with  water,  dried,  and  re-chlorinated.  The  residue  is 
next  treated  with  hydrochloric  acid  to  give  antimonious 
chloride,  and  the  washings  are  treated  for  the  recovery  of 
gold.  Or  the  crushed  ore  is  moistened  anil  chlorinated, 
and  is  treated  with  dilute  tartaric  acid  solution,  which  dis- 
solves the  antimony,  but  no  gold.  The  residue  is  then 
moistened,  re-chlorinated,  and  treated  with  water  or  dilute 
hydrochloric  acid  in  order  to  obtain  the  gold  in  solution. 
Pyritic  ore  containing  precious  metals  is  moistened  with 
hydrochloric  acid,  and  i-  then  chlorinated,  and  ihe  product  is 
treated  with  hydrochloric  acid,  giving  a  solution  which 
contains  almost  all  the  gold  and  silver  together  with  the 
common  metals. — \Y .  G.  M. 

Precious  Metals,  Impts.  in  or  relating  to  the  Precipitation 
of,  from  their  Cyanide  Solutions.  M.  B.  Zerener, 
London.     Eng.  Pat,  12,255,  June  4,  1896. 

Ai.k  w.i-metal  amalgam,  in  the  form  of  spray  or  of  fine 
streams,  is  passed  through  the  cyanide  solutions  containing 
the  gold  and  silver  in  a  vertical  chamber  so  arranged  that 
the  mercury  collecting  at  the  bottom  is  carried  up  into  an 
elevated  tank,  where  it  i<  again  charged  with  alkali-metal 
and  allowed  to  flow  through  the  chamber.  The  cyanide 
liquor  enters  the  chamber  at  the  bottom  from  one  tank,  and, 
after  the  removal  of  gold  and  silver  by  the  alkali-metal, 
overflows  above  into  another.  —  W.  (!.  M. 


Alloys  [Bronze],  Impts.  in.     J.  C.  Bull,  Erith. 
Eng.  Pat.  12,328,  June  5,  1896. 

The  purest  copper  obtainable  (preferably  the  best  brands  of 
electro-deposited  metal)  is  alloyed  with  from  2  to  5  per 
cent,  of  pure  tin,  with  or  without  (at  most)0-l  percent, 
of  phosphorus  or  0-2  per  cent,  of  manganese  added  at  the 
end  for  the  purpose  of  deoxidation  ;  and  the  fused  mixture 
is  run  into  ingots,  which  may  then  be  worked  at  a  red  heat 
into  bars,  sheet,  tubes,  or  wire. — W.  G.  M. 

XL-ELECTRO-CHEMISTRY  AND 
ELECTRO-METALLURGY. 

(,4.)—  ELECTRO-CHEMISTRY. 

Standard  Cell,  The  Cadmium.  W.Jaeger  and  R.  Wachs- 
muth.  Ann.  der  Phvs.  und  Chem.  1896,  59,  575  ;  Proe. 
Inst.  Civil  Eng.,  1897,127,  [1],73— 74. 

The  authors  recommend  a  cell  similar  to  the  H-form  of 
Latimer-Clark  cell  with  platinum  electrodes  sealed  into  the 
glass.  In  one  limb  is  placed  cadmium  amalgam  (1  of  Cd 
to  6  of  Hg)  covered  with  crystals  of  cadmium  sulphate,  and 
in  the  other,  pure  mercury  beneath  a  layer  of  mercurous 
sulphate,  the  tube  being  filled  with  saturated  solution  of 
cadmium  sulphate  and  sealed  with  paraffin  and  cork,  with 
shellac  over  all.  The  electro-motive  force  of  the  cell  at  20° 
C.  isl-019  volt,  and  its  temperature  co-efficient  is  about 
one-twentieth  of  that  of  the  Latimer-Clark  cell.  The  fol- 
lowing formula  is  given  : — 

Et  =  E.,0  -  3-8  x  10-'  x   (t  -  20)  -  0-065   x 
10    5   x  (t  -  20)2, 

where  E.,0  =  1*019  volt.  This  formula  holds  good  between 
5°  C.  and  25°  C,  but  between  0°  C.  and  5°  C-,  some  cells 
were  found  to  have  an  electro-motive  force  about  0*001  volt 
higher  than  the  calculated  value.  The  cadmium  cell 
quickly  recovers  its  normal  electro-motive  force  after  being 
heated  or  cooled  through  16  or  17  degrees.  The  addition 
of  2  per  cent,  of  zinc  to  the  cadmium  amalgam  only  raised 
the  electro-motive  force  about  39  x  10-5volt.  An  amalgam 
containing  1  per  cent,  more  cadmium  than  usual  had  an 
electro-motive  force  about  0*001  volt  too  high.  To  ensure 
absence  of  free  acid,  the  cadmium  sulphate  should  be 
digested  with  cadmium  hydroxide,  filtered,  warmed  with 
mercurous  sulphate  and  again  filtered  ;  and  the  mercurous 
sulphate  should  be  washed  with  distilled  water  till  it  begins 
to  turn  yellow  from  the  formation  of  basic  sulphate. 

The  maximum  variation  from  the  normal  electro -motive 
force  of  a  number  of  cells  which  have  been  under  observa- 
tion since  July  1894,  was  8  x  10-5  volt. — A.  S. 

PATENTS. 

Electrical  Accumulators  [Plates  of  compressed  Spirals  of 
Lead  orAlloy"},  Impts.  in.  F.  W.  Greengrass,  Epsom,  and 
S.  R.  Docking,  Croydon.*  Eng.  Pat.  13,644,  June  20, 
1896. 

The  claims  relate  (1)  to  the  manufacture  of  plates  composed 
of  entangled  spirals  of  lead  or  lead  alloy  gently  compressed 
and  having  the  margins  consolidated  by  melting  or  burning 
so  as  to  form  a  solid  edging  all  round  the  plate  •  (2) 
supporting  the  negative  plates  in  the  cell  on  lead  feet 
burned  upon  their  bottom  corners  and  suspending  the 
positive  plates  on  tubular  rods  supported  by  lugs  within  the 
vessel ;  and  (3)  methods  of  sealing  the  cell  by  a  plate. 

—J.  C.  R. 

Electrolytic  Anodes,  Impts.  in  or  connected  with  the 
Arrangement  and  Attachments  of.  [Carbon.~\  P.  E. 
Secretan,  Paris,  France.     Eng.  Pat.  14,584,  July  1,  1896. 

The  surface  of  the  anodes  is  increased  by  providing  them 
with  ridges  or  wings.and  to  provide  better  connection  between 
the  carbon  anodes  and  the  metallic  conductors,  the  irregular 
upper  ends  of  the  former  are  turned  and  provided  with  a 
thread  which  screws  into  a  metallic  socket  preferably  made 
of  aluminium  bronze,  and  this  socket  also  screws  on  to  the 
end  of  the  red  copper  conducting  rod.  Discs  of  red  copper 
are  placed  against  the  connecting   bar  at  each   end   of   the 
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pan  i.f  ill.-  socket  into  whioh  the  l.ar  is  screwed,  or  the 
'ii  in. i«lr  may  be  held  bj  ;.  grip  consisting  of  several 
rigid  or  elastic  parts  completely  insulated  from  each  other. 
Of  -imply  separated  by  •.  partial  loDgitudioal  Blot.  This 
grip  is  eompressed  into  the  anode  bj  means  of  a  nut  acting 
directly  on  t lu-so  part*  or  by  the  intermediary  of  elastic 
j..\\  - .  or  oi  a  tightening  ring,  absolute  coutacl  being  obtained 
l>y  metal  washers  interposed  between  the  earl. on  ami  these 

parts.  —  ti.  II.  B. 

Electrolysis,  Impts.  in.  a.  Poore,  London.  Eng.  Pat. 
16,859,  .Inly  '."... 
I\  this  process  for  producing  electrotypes,  electro-plating, 
decomposing  metallic  salts,  ami  so  forth,  the  cathode  whirl, 
is  unsubmerged,  is  placed  within  a  tank  on  a  movable  table, 
ami  the  electrolyte  is  played  on  it  in  a  jet  from  a  suitably 
shaped  nozzle,  which  may  or  may  not  he  constructed  of  the 
metal  to  be  deposited.  The  jet  constitutes  the  only  electro- 
lytic connection  between  the  anode  ami  the  nnsubmerged 
eathode,  and  the  electrolyte  falling  otf.  the  latter  passes 
through  a  tray  containing  the  salt  of  which  it  is  com]  os 

so  as  to  maintain  its  strength,  and  collects  in  the  lower 
portion  of  the  tank.  Iron,  which  it  i-  pumped  back  t'i  the 
jet.  Both  the  anode  and  the  cathode  may  he  moved 
relatively  to  one  another. — G.  11.  K. 

[Alkaline  Percarb  mates.']  Chemical 'Products, Manufa  lure 
or  Production  of,  by  Electrolysis.  E.  .1.  Constant  and 
A.  yon  Hansen,  Zurich.  Eng.  Pat.  19,218,  Aug  31, 
1896. 

See  under  \\l.,page  537. 

Electrical  Furnaces  [Carbides,  j"c,  under  Vacuum  or 
Pressure],  Impts.  in  nr  relating  to.  A.  J.  lioult,  London. 
From  O.  Pat  in,  Paris.     Eng.  Pat  19,290,  Sept.  1,  1896. 

>'.  r  under  II..  pay  528. 

Electric  Furnaces  [Arc  moved  by  Magnets],  Impts.  in  or 
connected  with.  F.  J.  Patten,  New  fork,  U.S.A.  Eng. 
Pat  413S,  Feb.  16,  1897 

See  under  II.,  page  528. 

Storage  Battery  [Peroxide  on  Plate  of  Pumice'],  An 
Improved.    J. Entwisle, Manchester.    Prom  C.  T.Barret, 

New-  York.  1  .s.A.     Bng.  Pat.  .'.sis,  March  16,  1897. 

I'm:  improvements  relate  to  the  use  of  a  cell  haying  a  porous 
plate  of  pumice  stone,  in  ami  upon  which  the  peroxide  is 
applied,  the  said  porous  plate  and  peroxide  being  enclosed 
in  a  leadeu  box  (faced  interiorly  with  a  layer  of  coke  dust) 
which  secures  the  parts  in  intimate  contact,  whilst  providing 
for  the  admission  and  circulation  of  the  acidulated  solution." 
The  perforated  lead  support  i<  supported  again  with 
perforated  insulating  material,  such  as  rubber,  vulcanite, 
or  their  equivalent. — J.  ('.  R. 

Primary  Electric  Batteries  or  Generators  [Heating  the 
Electrolyte],  Impts.  in.  s.  Van  B.  Essick,  Yonkers, 
U.S.A.  '  Eng.  Pat.  8131,  March  80,  1897. 

Thb    positive   and   negative   (zinc-copper  or   line- carbon) 

elements  are  in  contact  with  a  single  battery  liquid  (2<>  parts 
of  water  and  1  each  of  sulphuric  acid  and  copper  sulphate) 
which  is  "  subjected  to  heat  sufficient  for  depolarisation." 
Means  are  provided  for  automatically  keeping  the  liquid 
supply  in  the  generator. — .1.  C.  R. 

(B.)— ELECTROMETALLURGY. 

PATENTS. 

Electrolytic  Depositions,  .In  Improved  Apparatus  for 
Producing    Galvanic    or.     [Rotating    Drum.]     W.    P. 

Thompson.  From  The  Elektro  Galvanoplastische  Anstalt, 
11.  l'eith  and  A.  Floeck,  Cologne.  Germany.  Eng.  Pat. 
11.730.  May   -J'.'.  1896. 

Thb  rotating  drum  is  liued  with  sheets  of  the  metal  to  be 
precipitated,  which  are  insulated  from  each  other,  and  are 
-o  connected  by   means  of  a  commutator  to  the  dynamo 


thai  those  plates  which,  for  ih.-  time  being  are  uppermost, 

nodes,  whilst  tin-  lower  plates  on    which  the    work 

rests,  form  the  cathodes.    G.  II.  B. 

Electro-plating  Apparatus,  Impts.  in.  [Electro-plating 
Workholder.]  B.  J.  Marks,  Connecticut,  U.S.A.  Eng. 
Pat.  8470,  Oct.  12,  1896. 

Thb  apparatus  is  designed  to  distribute  the  current  evenly 

to  all  the  work  to  be  plated  which  it  contains,  and  consists 
of  a  tray,  formed  of  an  insulated  name,  containing  a  - 
of  permeable,  conductive  floor  sections  insulated  from  one 
another,  and  the  alternate  sections  at  either  end  are  connected 
to  bangers,  bj  means  of  which  the  workholder  is  suspended 
from  a  rod  connected  with  the  negative  terminal  of  a 
dynamo.  The  workholder  may  be  provided  with  a  permeable 
cover.- G.  II.  B. 

Metals,  Impts.  relating  to  tin  Coating  or  Covering  of,  and 
other  Substances  with,  unit  other  Materials  Uy  tin  aid  <,/' 
the  Electric  Arc.  Ships'  Hull,.  ,v. .  p.  n.  Snyder, 
Westcombe  Park,  England.     Bng.  Pat.  25,360.1,  Nov.  11, 

1896. 

Thb  metallic  or  other  structure  is  plastered  mw  with  a 
mixture  made  of  a  glutinous  or  binding  material  and  a 
finely  divided  metal  or  alloy  which  it  is  desired  to  use  as 
a  coating,  and  this  metal  is  then  fused  on  by  the  arc.  If  a 
vitreous  covering  he  required,  the  surface  of  the  both  i* 
smeared  with  a  plastic  mixture  of  a  suitable  -ilicate,  or  of 
powdei.d  glass,  and  a  binding  material,  with  a  substance 
which  is  a  good  conductor  of  electricity,  and  the  coatiog  is 
fused  on  as  before.  — (1.  H.  B. 

Electric  Furnaces  [for  treating  Oris],  Impts.  in.  ]■'..  F. 
Price,  Niagara  Falls, U.S.A.  Eng.  Pat.  27,301,  Dec.  1, 
1896. 

Thb  claims  are  for  combinations  of  parts  in  furnaces  which 
are  described  with  drawings,  and  relate  principally  to  the 
construction  of  the  bottom  or  hearth  slab  of  carbon]  of 
the  furnace  forming  one  electrode,  and  "  a  range  of  electrodes 
c  irbon  substantially  perpendicular  to  the  bottom."  Means 
of  feeding  the  material  and  for  the  escape  of  the  ga<es 
produced,  are  also  the  subjects  of  claims.  The  object  of  the 
invention  is  "to  decompose  the  ore  or  other  material,  or 
melt  the  same  under  an  electric  current,  and  the  material 
decomposed  or  rr  cited  is  caused  to  pass  or  run  off  the 
hearth  which  is  set  at  an  inclination,  and  it  is  to  be  adjust)  d 
to  greater  or  less  inclination  according  to  the  material 
operated  upon,  so  that  the  electric  treatment  can  be  sub- 
stantially continuous." — J.  (  .  1,'. 


XII.-FATS,    OILS,   AND   SOAP. 

Residues  from  the  Distillation  of  Starchy  Substances 
Treatment  of.  [Oil  Extracting.]  Bulk  Soc.  d'En- 
couragement,  96,  1S97,  161—165. 

The  process  elaborated  by  Donard  and  Bonlet  for  extracting 
the  oil  from  distillers'  and  brewers*  grains,  starch-makers' 
residues,  \e.  consists  in  drying  the  material  under  a  pressure 
of  40  mm.  of  mercury  and  extracting  by  petroleum  spirit 
(.boiling  point  60° — 100°  C). 

The  drying  apparatus  con-i-ts  of  a  horizontal  revolving 
cylinder  2J  x  2\  metres  containing  a  number  of  tubes  into 
which  steam  is  introduced  through  one  of  the  hollow-  axes. 
ami  exhausted  by  a  double-acting  pump  via  the  other.  The 
charge  (2,500  kilo-,  of  grains,  containing  55  per  cent,  of 
moisture)  is  introduced  through  mauholes  and.  the  apparatus 
being  rotated  at  a  speed  of  three  revolutions  per  minute 
during  3J  hours,  the  moisture  is  reduced  to  15  per  cent, 
(.equivalent  to  the  evaporation  of  1,000  kilos,  of  water)  with 
a  consumption  of  3  ewt   of  coal. 

The  extracting  apparatus  consists  of  a   pair   of  vertical 
boilers   2|   x  2',  metres  and   two  vertical    extractors.  120 
310cm.  with  a  common  condenser, one-half  of  theapparatus 
being  worked  at  a  time. 

The  extractor  is  charged  with  2,200  kilos,  of  dried 
material  and  the  boiler  with  2,800  to  3,000  kilos,  of  petroleum 
spirit.     Heat   being  then  applied,   the   latter    i-   volatilised 
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and  ascends  to  the  top  of  the  extractor,  where  it  condenses 
and  pauses  down  through  the  contents  into  the  other  boiler, 
the  operation  taking  Dine  hours  to  complete.  The  residual 
spirit  i-  driven  out  from  the  mass  by  the  steam  from  water 
at  the  bottom  of  the  boiler,  and  is  passed  through  the  con- 
denser into  the  second  boiler,  the  contents  of  the  latter 
beim'  then  employed  to  extract  the  charge  in  the  second 
extractor.  Not  more  than  0-43  to  0-75  per  cent,  of  spirit 
is  losl      I     - 

Glycerin,  The  Quantitalivi  Estimation  of.   F.  Bullnheimer. 
h-Ber.  u.   Lebensm.  u.  ihre  Bez.  3,  Hyg.  &c.  4,  12 
and  31  ;  Chem.  Centr.   151.  1897,  522  and  773. 
See  inula   XXIII.,  page  565. 

Ckolesterin  in  Fats,  Detection  of.  A.  Forster  and  E. 
Biechelmann.  Zeits.  fur  offentl.  Chem.  3,  10;  Analyst, 
1897,22,  181. 

See  under  XXIII.,  pope  565. 

Lard  Detection  of  Vegetable  Fats  in.  Forster  and  E. 
Riechehnann.  Zeits.  fur  offentl.  Chem.  1897,  10  ;  Pharm. 
Centralhalle,  1897.38,  151. 

See  under  XXIII.,  page  565. 

Fat  in   Oilcakes,  Estimation  of,  by  Carbon  Tetrachloride. 

A.    Bilteryst.     Bull.    Assoc.    Beige   des    Chimistes.   10, 
[11],  406.' 

See  under  Will.,  page  565. 

PATENT. 
Cleaning  Agent  [Saponaceous  Mixture],  Process  of  Manu- 
facture of  a.  J.  C.  F.  Muller,  Hamburg,  ling.  Pat. 
1554,  Jan.  20,  1897. 
b'i\E  kilos,  of  oleic  acid  are  saponified  with  l\  kilos,  of 
caustic  soda,  1|  of  potassium  carbonate,  and  3  or  4  litres 
of  water  25  "kilos,  of  Iceland  moss  are  made  into  a 
mucilage  with  the  smallest  possible  amount  of  water,  mixed 
with  5  kilos,  of  "  linseed  mucilage  produced  by  boiling, 
and  125  kilos,  of  salicylic  acid  added  as  an  antiseptic  ;  the 
whole  being  finally  incorporated  into  one.  The  mixture  is 
cially  suited  for  cleaning  ceiling-paintings,  work  done  in 
wax  colours,  and  oil  paint  generally,  as  it  is  "  neutral,  and 
does  not  damage  the  objects ;  but  in  the  case  of  articles 
which  have  to  be  freed  from  old  oil  colour,  it  may  with 
advantage  be  made  more  strongly  alkaline  —  F.  H.  L. 


XIII.-PIGMENTS,  PAINTS  ;  EESINS, 
VARNISHES ;  INDIA-EUBBER,  Etc. 

(4.)— PIGMENTS,  PAINTS,  &c. 

Red  Lead,  Variations  in  the  Composition  of.     D.  Woodman. 

J.  Amer.  Chem.  Soc.  1897,  19,  339—341. 

In    the    manufacture   of   red    and   orange   lead,   colour   is 

primarily  of  first  importance  for  pigment  purposes,  whilst 

the  degree  of  oxidation,  apart  from   its  influence  on   colour, 

aedof  much  importance.     For  certain  purposes, 

however,  the  degree  of  oxidation  is  important,  and  the  author 

having  occasion  to  examine  a  large  number  of  samples  from 

sources,  adopted    the  method  of  digestion  with  a 

saturated   solution   of  normal  lead  acetate,   by    which   the 

litharge  in   excess  of   that  in  combination   as   Pb,0,   (or 

2PbO.PbO,)    is   dissolved   out.      In   this   way  a  series  of 

was  obtained,  showing  a  variation  from  11  to  92  per 

r.  nt.  of  actual  red  lead. 

The  interesting  point  was  the  large  amount  of  monoxide 
samples  which  bad  escaped  oxidation,  and  was 
separable  by  the  acetate  treatment,  and  which,  from  the  ease 
hichit  was  separated,  showed  that  it  played  no  part  in 
the  chemical  constitution  of  red  lead,  but  was  simply  an 
admixture,  and,  as  such,  an  indication  of  the  completeness 
or  otherwi-e  of  the  oxidising  process. 

The  separation  of  the  litharge  from  the  red  lead  was  quite 
'harp,  and  prolonged  digestion  failed  to  effect  any  alteration 
in  the  weight  of  the  actual  red  lead. 


By  the  usual  methods  of  analysis  depending  on  the  de- 
composition of  the  red  lead  into  peroxide  which  remains 
insoluble,  no  distinction  is  made  between  the  monoxide  in 
combination  as  2PbO .  PbO.  and  that  present  in  excess  and 
extracted  by  acetate  solution,  analyses  usually  being  stated 
in  such  a  "form  as  :— Peroxide,  Pb0.2  =  26-4  per  cent.; 
litharge,  PbO  =  69-7  per  cent.;  impurities,  3-5  percent. 
Total  =  99  6  per  cent.  However,  it  would  be  more  satisfac- 
tory for  commercial  work  to  state  it  as,  peroxide  of  lead 
(26-4  percent.)  equivalent  to  red  lead  =  75-6  per  cent.; 
lead  monoxide  =  20  •  5  per  cent. ;  impurities,  3  •  5  per  cent.  = 
99  "6  per  cent. — O.  H. 

PATENTS. 
Ferric  O-rides  [Pigment],  Impts.  in  the  Manufacture  of. 
A.  Crossley,  Cwmavon,  Monmouth,  and  H.  A.  Allport, 
Barnsley.  Eng.  Pat.  13,244,  June  18,  1896. 
Ferrous  sulphate  is  mixed  with  about  1  per  cent,  of  an 
oxidising  agent,  such  as  sodium  or  potassium  nitrate  or 
chlorate,  in  a  wet  state,  and  the  mixture  is  charged  into  the 
calcining  furnace  as  a  stiff  paste.  It  is  stated  that  the 
sulphuric  acid  is  liberated  by  this  process  at  a  lower  tem- 
perature than  otherwise,  and  that  the  colour  of  the  oxide 
obtained,  is  improved.  Eeference  is  made  to  Eng.  Pat. 
2618,  1894  (this  Journal,  1895,  157).— E.  S. 

Colours  for  Water  -  Colour  Painting,  A  Process  for 
Making.  F.  Beindorff,  Hanover,  Germany.  Eng.  Pat. 
28,950,  Dec.  17,  1896. 
A  process  for  making  water  colours,  consisting  in  adding 
to  the  binding  medium  used,  a  mixture  of  "an  aqueous 
solution  of  dichlorhvdrin  fat,  acid-soda,  and  a  preparation  of 
pigs'  gall."— E.  B.  P. 

Pigments,  Printing  Inks,  or  Paint  Mixtures  ;  Impts.  in 
and  in  the  Manufacture  of.  E.  O.  S.  and  H.  It.  Gentele, 
Stockholm.  Eng.  Pat.  7399,  March  22,  1897. 
"  Lakes  "  are  produced  by  staining  wood-pulp,  cellulose, 
&c,  either  before  or  after  grinding,  with  the  desired  dye  ; 
the  result  being  that  a  given  amount  of  colouring  matter 
can  be  distributed  over  a  larger  quantity  of  base  than  when 
alumina  and  similar  substances  are  employed.  The  manu- 
facture of  printers'  inks  and  paints  from  pigments  made  in 
this  manner  is  also  claimed. — F.  H.  L. 

(B.)— RESINS,  VAENISHES. 
Gum   Arabic  and  Franki?ieense,  some  Indian   Substitutes 
for ;  Report    on    the    Examination   of.      Imp.    Inst.    J. 
Eesearch  Dept.  3,  [28],  123. 

See  under  XVI.,  page  548. 

(C.)— INDIA-RUBBER,  &c. 

Caoutchouc,  Valuation  of  Raw  and  Manufactured.  R. 
Henriques.  Zeits.  fiir  offentl.  Chem.  3,  37;  Analyst, 
1897,22,  134. 

See  under  XXIII.,  page  566. 

Ill  -TANNING.  LEATHER.  GLUE.  SIZE. 

PATENTS. 

Glue  Compounds.  Impts.  in,  and  in  Applying  the  same  to 

Parrels   ami  the   tike.     3.    Howdeu,    Glasgow.      From 

Julius    Tvriak,   Olszancia,    Galicia.      Eng.    Pat.    3073, 

Feb   5,  1897. 

The  improved  glue  is  made  by  combining  ordinary  glue, 

640    parts;    Pecher's    natural    gum,   210    parts;    glycerin, 

85  parts  ;  ferrous  sulphate,  57  parts  ;  tannic  acid,  5  parts  ; 

and  soda  crystals,  3  parts.    It  is  used  for  coating  the  interior 

of   barrels  "for   containing    light    hydrocarbons,   rendering 

them  fluid  and  vapour  tight. 

"  The  hot  compound  is  put  into  a  barrel,  the  bung  closed, 
and  the  barrel  rolled  about."  The  air  pressure  forces  the 
compound  into  the  pores  of  the  wood. — J.  T.  W. 
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Tanning,  Arrangement  for  Performing  a  continuous 
1/  of  II  Schmidt  and  J.  Landini,  Hamburg.  Eng. 
I'at.  i:i,686.  Fob.  12.  1897. 

inning  jg  .unduct  i  ii  in  :i  scries  of  four  drama  con- 
neoted  with  eaoh  othei  by  pipea  in  such  a  way  thai  the 
extract  solutions  used  can  be  forced  from  one  drum  to  the 
other  by  means  of  oompresaed  air;  the  liquor  osed  for 
Bmafcing  tin-  t.i nniiiLr  being  the  strongest  paaaing  back  to 
tho next  dram,  and  so  diminishing  in  strength  until  it 
be  used  on  the  Freshly  introduced  hides.  Beaters  are 
arranged  for  raising  the  temperature  of  the  liquor  before 
its  entry  into  the  drums.  Water  can  als,,  be  supplied  whilst 
the  ilrums  are  rotating.  Illustration-  shov,  the  arrangement 
of  pipea,  Sso, — J.  T.  \V. 

Hides  or  Skin*  fur  Transport  or  Manufacturing  Purp 
A    Process  for  Preserving.     .1.  W.  Scott,  Albionville, 

Queensland.     Kng.  I'at.  8168,  March  80,  IsaT. 

The  hides,  after  washing  free  from  blood,  are  treated  with 
a  mixture  of  molasses  and  water  instead  of  salting  them. 
The  liquid  Ferments.  With  a  mixture  of  10  per  cent. 
Strength,  the  hides  are  cured  in  about  seven  days  :  they  are 
then  hung  up  to  dry,  and  may  afterwards  be  folded  up  anil 
shipped. 

None  of  the  insects  thai  attach  salted  hides  touch  hides 
treated  by  this  process  The  action  is  due  to  a'Mactous  or 
butyrous  "  fermentation. — J.  T.  W. 

XV.-MANURES,  Etc. 

Manure,  Xcw  versus  Old.     Agricult.  J.  10,  315  ;  Pharm. 
.).  1897,  [1405],  472. 

Bxri 'KiMUNTs  made  in  Canada  last  year  showed  that 
S.ouo  lb.  of  manure  placed  under  shelter  and  weighed  once 
a  month  was  reduced  to  2,600  lb.  between  March  and 
December.  The  manure  was  at  its  best  at  the  end  of  four 
months,  weighing  3,480  lb.  The  experiments  of  eight  years 
appear  to  show  that  the  action  as  between  fresh  and  rotted 
manure  is  equal,  ton  for  ton.  In  England,  where  the  soil  is 
stiff,  fresh  manure  would,  perhaps,  be  more  beneficial,  as 
the  soil  is  lightened  by  its  use;  but  in  Canada,  taking  into 
consideration  the  undigested  seeds  in  fresh  manure,  the 
small  rainfall,  and  the  outlay  in  the  daily  carting  of  the 
manure,  it  would  certainly  not  be  economical. — A.  S. 

Sulphate  of  Ammonia  from  Blast  Furnaces,  Agricultural 
Value  of.  F.  J.  1!.  Carulla.  J.  Iron  and  Steel  Inst., 
May  1897. 

The  object  of  the  paper  is  to  cali  attention  to  the  manurial 
value  of  sulphate  of  ammonia,  which  the  author  consider- 
is  neglected,  not  on  account  of  any  inherent  deficiency, 
but  owing  to  the  persistency  with  which  nitrate  of  soda  is 
pushed  to  the  front.  Results  of  Wagner's  experiments  with 
grass,  rye,  and  buckwheat  are  quoted,  showing  the  equal 
manurial  value  of  j  cwt.  of  sulphate  of  ammonia  and  1  cwt. 
of  nitrate  of  soda.  (See  this  Journal,  1897,  110,  and  1S96. 
863.)— X.  H.  J.  M. 

PATENTS. 

Superphosphates  and  the  like,  Impts.  in  the  Manufacture 
and  Storing  of.  F.  M.  Moonev  and  A.  Dickson,  Dublin. 
Eng.  Pat.  9789,  May  8, 1896. 

Phospb  IlMC  materials  are  mixed  with  acid  to  form  "  super- 
phosphate "  at  such  an  elevation  as  to  admit  of  running  the 
compost  while  it  is  yet  fluid  into  large  stores,  used  as  "dens," 
where  it  may  be  kept  for  a  considerable  time,  till  the 
reaction  is  completed  and  the  heat  fully  utilised  in 
evaporating  moisture.  Instead  of  elevating  the  mixer,  it  may 
be  made  portable ;  or  horizontal  or  -lightly  inclined  convey*  irs 
may  be  employed  to  carry  the  material  from  the    mixer  to 

the  stores E.  >. 

Phosphates  and  other  Substances,  hnpts.  in  Dissolving  and 

Dri/ing.     .1.  Milne,    Inverurie.    N.B.     Eng.  Pat.    12.76.">, 
June  10,  1896. 

Phosphates  mixed  with  acid  are  discharged  from  the  mixer 
through  a  hopper  on  to  the  uppermost  of  a  series  of  double 


rows   of  plates,  fixed  t,>   traction  chains,  arranged   as   an 
endless  apron  and  moved  by   slow  driving  gear,   within  a 
d  chamber  through  which  hot  air  o  ?tion 

from    a    furnace    arc    caused    to    pass,  cold    air    being 
admitted   so  as   to  avoid   overheating   the   manuri  .     The 
material,  as    it    i-   discharged  from   the  upper  row  of  plates, 

irried  successively  upon  a  scries  of  other  superpc 
rows,  until  it  falls  into  a  screw  conveyor  or  othei  mean-  of 
discharge.     It  i-  staled  that  the  mixture  of  phosphate  and 
acid  charged  into  the  apparatus,  is  mechanically  and  chemi- 
cally changed   during   it-  passage    through  the  same.  From  a 

liquid  material  to  a  dry  powder:  or  from  tribasic 
phosphate  of  lime  and  sulphuric  acid  to  monobasic  phosphate 
of  lime  and  calcium  sulphate. — E.  S. 

Muss-/. liter  Manure,  Treatment  of,  for  Obtaining  Product! 
therefrom.  B.  van  deGriendt,  Rotterdam,  Holland.  Eng. 
Pat  17,888,  Aug.  12.  1896. 

Moss  litter  that  has  been  used  For  stable  purposes  is  treated 
with  steam  in  a  boiler  while  being  agitated.  The  steam 
passing  from  the  vessel  "  is  allowed  to  percolate  through 
sulphuric  acid  "  to  obtain  ammonium  sulphate.  The  liquid 
portion  in  the  boiler  is  run  off  and  evaporated  to  obtain 
"  a  mixture  of  nitrates,  phosphoric  acid,  and  alkali  "  for  us, 
as  a  manure.  The  residual  ina-s  is  duel  for  application  as 
a  fuel.— E.s. 

XVI.-SUGAR.  STARCH.  GUM.  Etc. 

Starch  Manufacture,  Organisms  in.     Dr.  Saare.     Zcit-.  fur 

Spiritusind.  Imi:.  Supplement  II.,  I — 7. 
In  tho  Halle  or  acid  process  for  making  wheat  starch, 
organisms  set  up  fermentation  of  the  steeped  and  bruised 
wheat  and  thus  dissolve  the  albuminoid  integument  of  the 
starch  granules.  This  process  is,  however,  being  gradually 
abandoned  in  favour  of  others,  in  which  the  gluten  is  re- 
covered in  the  residuals.  In  the  production  of  cereal 
starches,  sulphurous  acid  or  alkali  is  used,  and  suppresses 
organisms ;  though  in  drying,  mould  or  fermentation  may 
develop  and  cause  discolouring  of  the  product.  Organisms 
abound  in  the  manufacture  of  potato  starch,  many  beiDg 
derived  from  diseased  potatoes.  Phytophthora  infestans, 
the  fungus  of  potato  disease,  spreads  through  the  tuber, 
and  makes  the  starch  granules  either  dissolve  or  assume 
a  more  or  less  acicular  form,  so  that  they  settle  badly  ;  or 
particles  from  the  rind  pass  the  sieves  and  discolour  the 
starch.  Scab  and  dry  rot  are  due  to  organisms,  and  cause 
specks  in  the  starch.  Wet  rot  is  a  more  formidable  disease, 
and  gives  rise  to  bacteria  which  cause  putrefactive  fermen- 
tation of  the  liquor  and  loss  of  starch.  The  starch  will 
al-o  be  affected  if  the  water  used  in  its  production  contain 
alga?,  diatoms,  decaying  vegetable  matter,  or  certain  bacteria, 
especially  those  common  in  chalybeate  waters. 

If  the  temperature  of  the  factory  do  not  exceed  10:  C, 
bacteria  do  not  occur  in  large  numbers  in  the  liquors,  but  if 
the  sieves  be  not  frequently  cleansed,  a  mould  forms  on  and 
chokes  them,  and  a  loss  of  starch  results.  With  proper 
cleansing  and  sound  potatoes,  few  bacteria  or  serins  will  be 
found  in  the  starch  milk  at  that  temperature  :  but  if,  on  the 
other  hand,  the  washing  take  place  at  20  —26  C,  bacteria 
will  multiply  and  the  liquors  will  become  acid.  The  starch 
produced  therefrom  will  retain  traces  of  aeid  and  a  rank 
acetous  smell,  whilst  its  colour  will  be  injured  through  albu- 
minoid particles  and  fungoid  growths  which  will  pervade  it. 
It  was  found  by  experiment  that  an  addition  of  12  litres  of 
sulphurous  acid  (2{'  B.)  to  a  tank  of  4-5  cb.  m.  capacity 
almost  wholly  suppressed  the  bacterial  fermentation  at  these 
higher  temperatures  and  diminished  the  amount  of  scum 
formed.  It  did  not,  however,  entirely  destroy  the  sporules 
from  diseased  potatoes.  When  fermentation  ha-  been 
permitted,  the  dried  scum  is  brown,  but  when  it  has  been 
suppressed  by  sulphurous  aeid  the  scum  is  yellow.  Fer- 
mentation prevents  rapid  and  complete  settling  of  the  starch. 
The  manufacture  should  be  pursued  as  much  as  possible  in 
the  winter;  at  warmer  times,  or  when  diseased  potatoes  are 
treated,  an  addition  of  sulphurous  acid  increasing  with  the 
temperature  should  be  made.  Rapid  drying  at  a  com- 
paratively high  temperature  is  less  favourable  to  the  spread 
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of  bacteria  than  prolonged  drying.  The  complete  aeration 
by  centrifugal  drying  machines  greatly  checks  the  bacteria. 
The  presence  of  bacteria  is  of  no  moment  in  many  of  the 
applications  of  starch,  but  it  is  important  in  the  case  of  tin- 
starch  used  in  the  production  of  pressed  yeast,  as  the 
bacteria  ma\  set  up  a  putrefactive  fermentation  which  is 
very  injurious. 

The  presence  of  bacteria  in  the  waste  pulp  is  beneficial, 
;i~.  after  removal  of  water,  lactic  acid  fermentation  sets  up, 
and  improves  the  value  of  the  waste  as  fodder  for  cattle. 
The  milk  of  the  cattle  fed  thereon  is  improved  both  in 
quality  and  quantity.  The  effluent  liquors,  if  applied  to  laud, 
are  also  benefited  by  the  presence  of  bacteria,  which  convert 
the  nitrogenous  constituents  into  forms  from  which  the 
nitrogen  can  be  assimilated  by  plants. — J.  A.  15. 

Starch,  Transformation  [into  Soluble  Starchand  Dextrin] 
I, j  Sulphur  Dioxide.  A.  Berge.  Bull.  Assoc.  Beige 
des  Chimistes,  10,  [12],  444—447. 

Below  80  C.  the  action  of  sulphur  dioxide,  whether 
liquid  or  gaseous,  on  starch  is  almost  nil,  but  between  that 
temperature  and  115°  C,  soluble  starch  is  formed.  On 
the  other  hand,  above  the  last-named  temperature,  conver- 
sion (in  the  absence  of  moisture)  iuto  a  very  pure  dextrin 
occurs,  though  beyond  140°  C.  the  product  turns  \ellow, 
and  the  author  has  prepared  dextrin — containing  not  more 
than  0"95  percent,  of  glucose — on  an  industrial  scale  by 
beating  dry  potato  starch  with  sulphur  dioxide  at  14(1  ('. 
for  seven  hours  in  a  revolving  cylinder. 

With  sulphurous  acid  in  solution  the  action  is  extremely 
feeble  below  45:  C,  but  at  100°  C.  saccharification  to 
glucose  begins,  and  is  complete  between  135  and  140°  C. 
The  most  favourable  conditions  for  this  conversion  are  : 
Temperature,  135:  to  Mo  C. ;  pressure,  6  atmospheres; 
proportions  of  the  mixture,  25  per  cent,  of  starch  and 
75  per  cent,  of  water  containing  3  to  6  per  cent,  of 
sulphurous  acid.  The  reaction  is  complete  in  about  an 
hour. 

In  the  case  of  potato  starch,  the  granulose  is  rapidly 
converted,  but  the  starch  cellulose  is  attacked  much  more 
slowly.  The  presence  of  extraneous  substances  retards  the 
operation. — C.  S. 

Gums  for  Thickening.  C.  Gassniann.  Earber  Zeit.  8, 
[9],  135—136,  and  [10],  153—155.  (See  also  this 
Journal,  1S97,  237.) 
Till;  author  describes  certain  insoluble  gums  derived  from 
Africa,  which  can  be  rendered  soluble  by  hoiling  with  water 
under  pressure,  and  may  then  be  used  as  thickeners.  These 
solutions  are  bleached  and  evaporated  to  dryness  by  well- 
known  means,  and  the  gums  thus  obtained  are  put  on  the 
market  in  broken  flakes  about  0'5  to  I'O  cm.  thick,  as 
qornmes  crystallisies  or  gommes  solidifiees, —  which  are  all 
soluble. — 1.  S. 

Gum  Arabic  and  Frankincense,  Same  Indian  Substitutes 
for;  Report  on  the  Examination  of.  Imp.  Inst.  J., 
Research  Dept  3,  [28],  123—124.  (Sec  also  this 
Journal,  1892,  403.) 

Three  gums  and   one   gam-resin,  received  from  the  Con- 
itor   of   For. -i-     -'  IimoI  Circle,  X.W.    Provinces    and 
Ondh,  were  examined. 

I.  Simla  (inn:  {Bauhinia  retusa). — ■ The  sample  consisted 
of  large  rounded  tears,  &c,  which  broke  easily  with  a 
vitreous  fracture  and  were  brown  in  colour.  The  fragments 
wire  translucent,  and  varied  in  colour  from  yellow  to  brown. 
The  gum  was  odourless,  and  bland  and  mucilaginous  in 
taste.  It  contained  13  ">  per  cent,  of  moisture  and  318 
per  cent,  (on  the  dried  gum)  of  ash.  A  In  per  cent, 
solution,  made  for  determining  its  viscosity,  yielded  a 
muciljge  so  thick  that  it  could  not  be  manipulated.  A 
5  per  cent,  solution  was  therefore  employed.  Even  with 
this  dilution,  a  considerable  quantity  of  tin-  gum  remained 
insoluble,  and  «a~  removed  by  straining  through  muslin. 
The  solution  was  not  precipitated  b\  neutral  lead  ac<  tate,  but 
with  basic  acetate  it  formed  an  opaqne  white  jelly.  It 
was  also  immediately  gelatinised  by  the  addition  of  ferric 
chloride.  The  gum  contained  no  starch  and  onlj  a  trace 
-if  dextrin  or  sugar. 


II.  Jingan  Gum  (Odina  Wodier). — The  gum  had  very 
little  taste,  a  slight  odour,  and  varied  from  white  to 
yellowish-white  in  colour.  It  contained  12-3  per  cent, 
of  moisture  and  $-73  per  cent,  of  ash  (on  the  dried  gum). 
It  was  completely  soluble  in  twice  its  weight  of  water, 
forming  a  rather  thin  mucilage  of  light  brown  colour, 
which  possessed  considerable  adhesive  power.  The  solution 
behaved  like  that  of  the  Bauhinia  retusa  gum  towards 
neutral  and  basic  lead  acetate  and  ferric  chloride.  It 
contained  no  starch,  but  had  a  marked  reducing  action 
on  Fehling's  solution,  indicating  the  presence  of  dextrin 
or  sugar. 

III.  Pial  Gum  (Bnchanania  lutifoliu). — This  consisted  of 
large  irregular  masses,  tears,  and  small  fragments.  The 
tears  were  fissured  and  opaque  ;  the  fragments  were  clear 
and  glassy,  as  also  were  the  larger  masses.  The  latter 
contained  considerable  quantities  of  impurity7,  pieces  of 
bark,  &c,  and  the  whole  sample  was  contaminated  with 
vegetable  debris.  It  had  little  taste  or  odour,  and  the 
fragments  varied  in  colour  from  yellow  to  reddish-brown. 
It  contained  14-2  per  cent,  of  moisture  and  0-27  per  cent, 
(on  the  dried  gum)  of  ash.  The  gum  was  not  entirely 
soluble  when  mixed  with  twice  its  weight  of  water,  a 
portion  (about  10  per  cent.)  swelling  up  and  forming  a 
gelatinous  mass  which  remained  undissolved.  The  mucilage 
obtained  by  treating  the  gum  with  twice  its  weight  of  water 
was  thick,  dark  in  colour,  and  possessed  strong  adhesive 
properties.  The  solution  gave  the  usual  reactions  of  gum- 
acacia,  behaving  with  neutral  and  basic  lead  acetate  and 
ferric  chloride  exactly  as  the  two  preceding  samples.  It 
contained  no  starch  and  only  a  trace  of  dextrin  or  sugar. 

Comparative  Viscosities. — The  viscosity  of  the  solutions 
of  these  gums  was  compared  with  that  of  a  solution  of  the 
best  gum  arabic,  by  noting  the  time  taken  by  50  c.c.  of 
the  solution  to  flow  from  a  burette  fitted  with  a  fine  nozzle. 


Gum  arabic 

Odina  Wodier 

SuchaTuinia  latifotia 
Bauhinia  retusa  .. ,, 


IV.  Salhar  Gum  (Boswellia  serrata). — The  specimen  of 
this  gum-resin,  which  is  closely-  related  to  ordinary  frank- 
incense, consisted  of  small  rounded  tears  and  larger 
irregular  masses.  The  odour  and-  taste  were  strongly 
terebenthinous.  The  gum-resin  readily  burned,  and  on 
analysis  gave  the  following  figures: — Resin,  53"2  per 
cent.;  gum,  36-45  per  cent.:  volatile  oils,  7'0  per  cent.; 
ash,  1"55  per  cent.  The  gum  was  completely  soluble  in 
water,  and  the  solution  gave  the  ordinary  reactions  of  gum- 
arabic.  The  greater  part  of  the-  volatile  oil  boiled  at 
157°  C,  after  which  the  temperature  rose  to  over  170°  C. 

Analyses  of  true  frankincense  have  been  published  by 
Braconnot  (Ann.  de  Chim.  [2],  68,  60),  who  found — 
resin,  56  per  cent.;  soluble  gum,  30  per  cent.;  insoluble 
gum,  6  per  cent.  ;  volatile  oil,  8  per  cent.  :  and  by  Kurbatow 
(Zeits.  fur  Chem.  [2],  7,  2(11),  who  found — resin,  72  per 
cent.  ;  gum,  21  per  cent.;  volatile  oil,  7  per  cent. — A.  S. 

Residues  from  the  Distillation  of  Starch  Substances, 
Treatment  of.  [Oil  extracting  ]  Bull.  Soc.  d'Encour- 
agement,  96,  1«97,  161. 

See  under  NIL,  page  515. 

Sugar  Cane,  .1  New.     Bd.  of  Trade  J.,  June  1897,  711. 
See  under  Trade  Rep.,  page  573. 

XVII.-BREWING.  WINES,  SPIEITS.  Etc. 

Alcoholic  Fermentation  without   Yeast  Cells.     {II.) 
E.  Buchner.      Her.  1SU7,  30,  1110—1113. 

In  continuation  of  his  former  experiments  (this  Journal, 
1897,16,  156),  the  author  now  gives  some  new  results  to 
disprove  the  view  that  the  fermentative  effects  described  in 
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his  Former  paper  mighl  be  attributed  to  the  action  .  >i"  minute 
particles  of  living  protoplasm.  He  finds  that  the  stability 
of  the  yeast  extraet  is  nol  affected  by  the  presence  or 
absence  of  air,  and  the  destruction  of  its  activity  i-  probabl* 
due  to  the  presenc  •  of  peptic  anxymes.  The  loss  of  activity 
is  ihus  accompanied  b)  a  diminution  of  t hi-  coagulable 
albumin.  Tins  hypothesis  also  explains  the  preservative 
anion  of  a  concentrated  solution  of  cane-sugar,  which  it  is 
thought  would  destroy  the  activity  of  the  peptic  enzyme. 
The  addition  of  antiseptics,  such  as  chloroform,  benzene, 
and  sodium  arsenite,  does  not  destroy  the  fermentative 
activity  of  the  yeast  extract,  and  us  these  Bubstances  hinder 
the  growth  of  living  yeast  cells,  they  would  be  expected  to 
act  much  more  injuriously  upon  suspended  particles  of 
plasma  deprived  of  their  protective  membrane.  It  is  further 
found  that  the  yeast  extract  may  be  evaporated  to  dryness 
without  loss  of  activity  :  this  may  be  effected  in  about 
6  hours  by  exposing  it  in  thin  layers  to  a  temperature  of 
:io  — 85°  and  under  a  pressure  of  a  few  millimetres.  The 
dry  product  may  be  redissolvcd  in  water,  and  the  solution, 
after  filtration,  gives  g  bright  filtrate,  which,  when  mixed 
with  a  75  per  cent,  solution  sugar,  will  produc 

distinct  fermentation  in  ti — 10  hours,  and  the  evolution  of 
gOS  will  continue  for  days.  The  dried  residue  retains  its 
activity  certainly  for  20  days,  mid  probably  much  longer. 
The  author  has  also  succeeded,  alter  several  unsuccessful 
attempts,  in  isolating  an  active  substance  by  precipitation 
with  alcohol.  In  further  proof  of  the  existence  of  zymase, 
it  is  stated  tint  when  well  washed  and  dried  (at  37  I  yeasl 
was  heated  for  G  hours  at  100  so  as  to  kill  all  the  yeasl 
cells,  the  product  still  gave  rise  to  a  vigorous  fermentation 
when  added  to  sterilised  cane-sugar  solution.  When,  how- 
ever, the  yeast  was  heated  for  1  hour  to  140 — 145°  the 
zymase  was  destroyed  and  its  fermentative  power  was  lost. 

—A.  K.  M. 


Diastase,  Action  of  Light  on,  and  its  Biological  Sig- 
nificance. J.  K.  Green.  Proc.  Royal  Soc.  I s < 1 7 ,  Q\t 
25—88. 

According  to  the  observations  of  Brown  and  Morris 
(J.  Chem.  Soc.  1893,  63,  604),  tbe  quantity  of  diastase  in 
foliage  leaves  undergoes  const  lerable  variations  during  the 
21  hours  of  the  day,  being  greatest  in  the  early- morning 
and  least  in  the  evening,  particularly  after  several  hours' 
sunshine.  During  the  past  three  years  the  author  has 
conducted  a  series  of  experiments  to  ascertain  whether  the 
diminution  in  quantity  is  due  to  a  destructive  influence  of 
the  light  upon  the  enzyme,  similar  to  that  observed  with 
micro-organisms  and  other  low  forms  of  vegetation. 

The  investigation  has  been  carried  out  by  exposing 
various  solutions  containing  diastase  to  the  action  of  light 
for  several  hours,  either  that  of  the  total  spectrum  or 
selected  portions  of  it,  and  after  each  such  exposure  test- 
ing the  hydrolysing  power  of  the  solutions  upon  a  weak 
solution  of  soluble  starch,  or  upon  a  1  per  cent,  starch 
paste.  Controls  were  carefully  kept  during  each  experi- 
ment, so  that  any  difference  shown  in  diastatic  power 
could  be  only  attributed  to  the  illumination.  The  diastatic 
solutions  consisted  of  malt  extract,  solution  of  diastase 
precipitated  from  such  extract  by  alcohol,  diluted  human 
saliva  freed  from  mucin,  and  extracts  of  foliage  leaves.  The 
solutions  were  preserved  by  the  addition  of  0*2  per  cent, 
of  potassium  cyanide.  The  sources  of  illumination  were 
bright  sunshine,  diffused  daylight,  or  the  light  from  a  naked 
electric  arc.  The  diastatic  power  has  been  ascertained  by- 
titrating  the  results  of  the  digestions  with  l-'ehling's  solution, 
burning  the  filters  with  the  precipitates,  and  weighing  the 
resulting  cupric  oxide.  When  all  the  rays  of  the  spectrum 
were  under  investigation,  the  solutions  cf  diastase  were 
exposed  to  the  light,  either  in  quartz-fronted  cells,  or  mixed 
with  films  of  agar-agar,  the  former  method  giving  the  most 
satisfactory  results. 

From  many  experiments  it  was  founil  that  exposure  to 
the  whole  of  the  spectrum  for  several  hours  caused  the 
destruction  of  from  20  to  60  per  cent,  of  the  diastase. 
When  the  ultra-violet  rays  were  eliminated  bv  the  use  of 
glass  vessels  there  was  at  first  a  considerable  increase  in  the 
diastase,  but  this  was  succeeded,  on  an  exposure  lasting  for 


several  days,  by  a  gradual  and  almost  complete  destruction 
of  the  enzyme. 

By  the  oseol  a  series  of  screen*,  arranged  according  to 
the  directions  of   Landbolt  (Ber,  1894,  2892),  the  spectrum 

was  divided  into  n. i.  onuigc,  green,  blue,  and  violet,  The 
iufra-red,  red,  orange,  and  blue  regions  gave  increases  of 
diastatic  power  of  10"8,  53*5,  1*75,  and  20"8  per  cent. 
respectively  ;  the  green  gave  a  diminution  of  15*7  per  cent. 
The  violet  also  gave  a  marked  diminution.  The  effects  of 
the  illumination  were  found  to  be  progressive,  the  increase 
or  diminution  of  the  diastase  continuing  after  the  solutions 
were  removed  from  the  access  of  the  several  rays.  The 
deleterious  rays  were  found  to  be  ab-orbed  by  the  solution, 
this  being  partly  effected  by  the  diastase  itself,  whether 
boiled  or  unboiled,  and  partly  by  the  proteide  present  in  the 
extracts.  After  removal  of  the  latter  by  boiling  and  filtra- 
tion, the  solution  was  still  opaque  to  the  ray-.  The 
ening  influence  of  proteids  was  examined  separately,  by 
adding  small  quantities  of  egg  albumin  to  the  extracts. 
The  degree  of  protection  was.  however,  only  roughly  pro- 
portional to  tin  amount  of  albumin  present.  The  colouring 
matter  of  the  barley  grain  wis  found  to  act  as  a  screen  to 
the  deleterious  rays. 

The  living  leaf  was  examined  by  the  same  method  as  the 
extracts,  and  the  diastase  in  it  was  found  to  undergo  a 
similar  destruction  under  the  influence  of  the  light.  It  -,i.e 
found  impossible  to  investigate  the  possible  protective 
influence  of  chlorophyll  in  the  leaf,  as  all  the  solvents  of  the 
latter  wen-  found  to  be  opaque  to  the  ultra-violet  rays. 
They  confirmed  the  view  that  the  violet  rays,  and  possibly 
the  green,  have  a  destructive  effect  upon  the  enzyme. 

Tlie  author  concludes  from  his  experiments  that  there 
exists  in  the  leaf,  and  in  the  various  extracts  examined,  a 
certain  amount  of  zymogen  which  is  converted  by  the  infra- 
red and  the  red,  orange,  and  blue  rays  into  active  diastase. 
This  conclusion  is  supported  by  experiments  upon  the 
effect  of  keeping  the  solutions  for  several  days  at  a  tempera- 
ture of  38  C.  The  violet  and  ultra-violet  rays,  on  the  other 
hand,  cause  a  destruction  of  the  diastase,  or  at  least  such  a 
chauge  in  the  configuration  of  its  molecule  that  it  is  unable 
to  effect  the  hydrolysis  of  starch.  The  following  three 
conclusions  have  also  resulted  from  this  investigation  : — 
1.  That  the  enzyme  is  not  located  in  the  chlorophyll  grain, 
but  in  the  protoplasm  of  the  cell.  2.  That  the  suggestion 
of  Pick  (Bot.  Central.  16,  9—12)  and  Johow  (Pringsheims 
Jahrb.  15,  299),  that  the  red  colouring  of  certain  leaves  is  a 
material  help  to  the  translocation  of  starch  in  them  is  pro- 
bably souud,  as  such  colouring  matters  screen  off  the  rays 
which  destroy  the  diastase.  3.  That  there  exists  in  plants 
a  power  of  absorbing  and  utilising  the  radiant  energy  of 
light,  sometimes  to  a  considerable  extent,  without  the 
presence  of  a  chlorophyll  apparatus  The  last  conclusion  is 
of  far-reaching  importance,  supplementing  other  observa- 
tions already  published  by  Engelmann  (Hot.  Zeit,  1888), 
Winogradski  (Ann.  de  1'Institnt  Pasteur,  1890-91), 
Speschnew,  and  other  observers,  none  of  whom,  however, 
have  indicated  such  utilisation  of  the  rays  of  the  visible 
spectrum. — J.  L.  B. 

Barley  [Mailing],   Influence   of  Drying,  on  Germination. 
Behrend.     Zcits.  f.  d.  ges.  Brauwesen,  20,  [16^,  21S. 

Samples  of  wet  barley  were  dried  by  storage  for  five  weeks, 
and  the  percentage  of  moisture  was  then  found  to  have 
receded  from  20S8  (maximum)  to  12-13  percent.  Con- 
currently the  percentage  of  germinating  corns  rose  from 
67  •  8  to  91-2  per  cent. — counted  on  the  third  day — and 
from  79 -7  to  94 '8  per  cent,  on  the  tenth  day  after  steeping, 
— an  increase  in  germinating  power  of  the  dried  over  the 
undried  grain  of  23  4  and  15-1  per  cent,  respectively. 

The  inference  drawn  from  these  results  is  that  in  the 
case  of  wet  barley,  growers  can  improve  the  qualitv  for 
malting  purposes,  by  storing  the  grain  on  airy  floors. — C.  S. 

Beer,  Mexican.     A.Lang.     Zeits.  f.  d.  ges.  Brauwesen, 
20,  [13],  179. 

A  sample  of  beer  (from  the  Oaxaca  brewery)  prepared 
from  Bavarian  malt  (from  Moravian  barley)  and  Spalt  and 
Saaz  hops  gave  on  analysis  :  saccharometer  indication, 
3-49'    Balling;     alcohol,   4-01;    extract,    5-25;     maltose, 
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1-114;  total  acid  (lactic acid),  0' 124  :  protein  (N  x  6  25), 
0-5  :  ash,  0-203  ;  Ps<  •-..  0-089  ;  glycerol,  0-151  ;  and  CX».;, 
0  -2:!5  per  cent.  The  original  gravity  was  calculated  as 
12-98  Hailing,  the  apparent  attenuation  being  73-11,  and 
the  actual  59  55. 

The  beer  was  pale  in  colour  and  apparently  modelled  on 
the  Bavarian  lager  type,  but  of  much  lower  original  gravity. 


A  considerable  deposit   and   characteristic   flavour,  due  to 
pasteurisation,  were  apparent. — C.  S. 

Analysis   of  English,    Munich,    and    Vienna    Beers. 
Domens".     Wochenschr.  f.  Brau.  1896, 13,  1343. 
TnE  author  has  analysed  some  English  and  foreign  beers, 
the  results  of  which  are  shown  in  the  following  tables  : — 


and  Co. 
Special 

Stout. 


Bass 
and  Co. 
Pale  Ale. 


Guiuess 

and  Co. 

Extra 

Stout. 


Apparent  extract 

Real  extract 

Extract  of  original  wort 

Apparent  attenuation 

Real  attenuation 

Alcohol 

Sugar 

Fixed  acidity  (as  luetic  acid) 
Volatile  acidity  (as  acetic  acid) 
Depth  of  colour  (expressed  as 

cc.  of  —  iodine  solution). 
In 


PerCent. 

Per  Cent. 

2-53 

rs2 

.-.•27 

4-3-2 

16-80 

14-% 

84"80 

S7'8 

68-G 

71-1 

6"11 

5'58 

B-a 

0-76 

ii-  i.'i-j 

0-231 

0-OM 

'•'• 

Per 
4 
7 
17 
71 
60 
5 
1 
0 
0 


Cent 
'50 

03 
•61 
'8 
•1 
•61 
■03 

477 

1182 


and  Co. 

Strong 

Ale. 


Light 

Porter 

Ale. 


Allsopp 

and  Co. 

Luncheon 

Stout. 


Allsopp 
and  Co. 

Light 
Dinner 

Ale. 


Totten- 
ham 
Lager 
Beer. 


Tot  ten-  '  Totten- 
ham ham 

Pilsener  Munich 

Beer.  Beer. 


Per 


Cent. 
'77 
•8 
2 


85 
81 
2ss 
017 


Per  Cent. 

1-25 

8-82 

9-65 
87-0 
70-8 

3*49 

o-o 

0-09 
0-031 
1-0 


PerCent. 

2-H7 

5-37 
15-5S 
80-93 
65  "53 

5-35 

1-53 

0-501 

0-3 
21-n 


Per  Cent. 

Per  Cent. 

Per  Cent. 

1-97 

2-42 

1-27 

4-05 

4-45 

3-02 

13-01 

13 -111 

11-55 

84-8 

81-61 

89-0 

68-8 

66-18 

72-3 

4-G5 

4-52 

4-30 

C70 

1-08 

071 

0-19S 

0-155 

0-126 

0-.I 

1-6 

0-46 

Per  Cent. 

:.-l2 

7-32 
16-61 
69*23 

Sfi-01 
4  -'.12 
1-S4 
11-216 

3-8 


51  unich  Lager  Beers. 


Dark. 


Dark. 


Dark. 


Dark. 


Dark. 


Light. 


Vienna 
March 
Beer. 


Vienna 

Lager 

Beer. 


Apparent  extract 

Real  extract 

Bxtract  of  original  wort. 

Apparent  attenuation 

lifil  attenuation 

Alcohol 

Sugar  

acidity  (as  lactic  acid)... 


Per  Cent.     Per  Cent,  i   Per  Cent. 


5-55 
7-22 
14-35 
Cl-3 
19-7 
3-7 
2-52 


5-57 

7-23 
14-33 
61-1 
49 '5 

S-GU 

6-16 


•59 
7-61 
14-71 
59-5 
48-3 
3-7 
2-s7 
0-15 


Per  Cent. 
6-30 
7-80 

14-21 

55-7 

45-1 
S-33 
2-92 
0-16 


Per  Cent. 
5-50 
7-27 

14-83 

62-9 

61-0 
S-93 
2-38 
0-20 


Per  Cent. 
3-60 
5'50 

13-60 

73-5 

59-6 
4-20 
1-30 
0-17 


Per  Cent. 
4-17 
6-29 
15-33 
72  -8 
69-0 
4-75 
1-45 
11-15 


Per  Cent. 

3-77 

5-52 

13-0 

71-0 

57-5 

3-89 

1-25 

0-15 


—J.  L.  B. 


Cilric   Acid,    Preparation    of,   by   Fermentation.     Zeits.  f. 
Spiritusind,  1897.  20,  1*9. 
See  under  VII.,  page  535. 

Saccharification  of  the  Mash.  Testing  the.    J.  Fuchs. 

Zeits.  f.  des  Brauwesen,  20,  [15],  2ii3. 

See  under  XXIII.,  page  503. 


Glycerin,  Estimation  of  Small  Quantifies  of. 
Bull.  Soc.  Chim.  1S97,  17,  455. 
See  under  XXIII.,  page  565. 


M.  Xieloux. 


Glycerin,    The    Behavioar   of   Metallic  O-rides     towards; 

I      Contribution    to    the    Quantitative     Estimation    of 

i,    cerin.    F.  Bullerheimer.     Forsch.-Ber.  ii.  Lebensm. 

u.  ihre  Bez.  z.  Hvg.,  etc.  4,    1-  and  31 ;  Client.  Cent.  Bl. 

1897,  522  and  773. 

See  under  XXIII.,  page  565. 

Phosphoric  Arid  in  Wine,  Simple  Method  for  the  Estima- 
tion of;  especially  in  Sir,,/  Wine.  W.  Tborner  and  R. 
I  stir.  Forsch.-Ber.  ii.  Lebensm.  u.  ihre  Bez.  z.  Hvg., 
etc.  4,  55  ;  Chem.  Centr.  Bl.  1897,  825. 

See  under  Will.,  page  567. 


PATENTS. 

Grape  Juice.Wines,  Spirits,  and  the  like  ;  Impts.  in  Means 
for  Treating  and  Improving.  P.  W.  3Iay,  Child's  Hill, 
and  B.  E.  E.  Newlands,  London.  Eng.  Pat.  16,747, 
July  28,  1896. 

The  substance  to  be  treated  is  heated  in  a  closed  vessel  to 
a  temperature  sufficient  to  effect  sterilisation.  The  temper- 
ature employed  may  vary,  but  71°  is  generally  sufficient. 
The  heat  is  applied  gradually  and  maintained  for  a  sufficient 
time,  usually  about  four  hours,  after  which  time  the  product 
is  allowed  to  cool  gradually,  the  vessel  being  kept  closed 
during  the  whole  operation. — A.  K.  M. 

Crude  Alcohol  and  other  Alcoholic  Mixtures,  Process  and 
Apparatus  for  Purifying.  C-  Killing,  Diisseldorf.  Eng. 
Pat.  28,713,  Dec.  15,1896. 
The  apparatus  described,  is  an  upright  vessel  of  cylindrical 
or  other  shape,  containing  a  steam  coil,  at  the  lower  end  a 
stirrer,  and  is  also  provided  with  two  adjustable  openings  at 
or  near  the  top.  For  the  purification  of  crude  alcohol,  the 
mixture  is  heated  to  about  37  to  50°,  when  mixed  vapours 
will  be  given  off ;  the  alcohol  vapour  will,  however, 
gradually  condense  as  it  reaches  the  higher  portions  of  the 
apparatus,  and  practically  pure  aldehyde  can  be  led  away 
through  one  of  the  openings  at  the  top,  air  being  admitted 
by  the  other. — A.  K.  M. 


Colouring  of  Wines ,-  Distinguishing   Coal   Tar  Colours  XVIII  —FOODS  ;   SANITATION    WATER 

ffiiSTw,  «3d'Ag0iai  and  W"  "a  SUva-  BuU- 8oc'  PURIFICATION,  &  DISINFECTANTS. 

See  under  XXIII.,  page  563.  (4.)— FOODS. 

|  Amylaceous   Substances,    The  Economic    Treatment  of  the 

Residues   from    the    Distillation   of    Starchy     Substances,  By-Products  of  Distillation  of.     Report  by  M.  de  Luynes, 

Treatment  of.    [Oil  Extracting.]      Bull.  Soc.  d'Eneour-  Bull.  ^oc.  d'Eneotiragement,  1897,  166. 

agement.  96,  1897,  161.  MM    DoNARI)    and    Bonlet,    at    their    works    situated    at 


.See  under  XII.,  page  545. 


Bapeaume-les-Rouen   have   treated   during   the   last  seven 


June  M,  1897.]         THE   JOL'KNAL   OP   Tllr"  SOCIKTY   OF   CIIKMICAI.    INliU     Iky 


■  I 


years  nbonl  13,000,000  kilos,  of  maise  cake  From  which 
8,600,000  kilo-,  of  oil  were  eitmoted.  Incidentally  they 
li;i\  i-  also  produced  in  one  year  80,000  kilos,  of  wheat  oil, 
ri  oil,  and  more  than  200,000  kilos,  of  riee 
oil.  The}  avoid  the  reainifioation  of  the  oil,  and  <>l>tain 
complete  extraction  from  the  cake,  by — 

I,   Drying  al   a  low  temperature  under  a   pressure  of  id 

mm.  in  n  rotatory  apparatus. 
'.'.  Extracting  the  oil  with  boiling  petroleum  spirit. 

— V.  C. 

Gingers,  Commercial,  and  Essence  of  Ginger,   \V.  S.  Glass. 
Charm.  J.  1897,  54,  245. 

Of  the  three  commercial  varieties  of  ginger,  Jam 
Cochin, and  African,  the  la-t  is  found  to  be  richest  in  olco 
resin,  yielding  63  percent,  compared  with  5*0  per  cent. 
from  the  Jamaica  variety,  and  4-6  from  Cochin  ginger. 
African  ginger  is  therefore  recommended  for  the  preparation 
of  the  soluble  essence  of  ginger,  which  may  be  obtained  by 
adding  to  8  fluid  parts  of  ordinary  essence,  :i  part-  of 
powdered  pumice,  shaking  occasionally  for  12  hours,  then 
adding  gradually  21  parts  of  distilled  water,  shaking  after 
eaeh  addition,  allowing  to  stand  for  -ix  hours  and  filtering. 

—J.  0.  B. 

Caffeine,  Notes  on.     0.  L.  Spencer.     J.  Amer.  (hem. 
Soc.  1897,  19,  279. 

Sei  under  XXIII.,  page  568. 

Caffeine  in  Tea,  Estimation  of.  C.  C.  Keller.  Her. 
l'liarin.  Ges.  1897,  7,   105;  Chem.  Zeit.  Rep.    1897,21. 

102. 

Set  under  XXIII.,  page  568. 

Caffeine  in  <  'offee  and  Tea,  Estimation  of.  A.  Hilger  and 
A.  Joekenack.  Forsch.  Ber.  ii.  Lebensm.  u.  ihre  Bez. 
i..  Hyg.,  Bus.,  4,  49;  Chem.  Centr.  Bl.  1897,  77.">. 

See  under  XX III.,  page  567. 

Chocolate,  Detection  of  Earth  Nuts  [Arachis  Hypogaa~\ 
in.  A.  Bilteryst.  Bull.  Assoc.  Beige  des  Chimistes.  10, 
[18],  .17. 

See  under  XXIII.,  page  567. 

Butter  Analysis,  Contribution  to.    L.  Drumel.     Hull. 
Assoc.  Beige  des  Chimistes,  10,  [11],  111. 

See  under  XXIII.,  page  568. 

Fats,  Sole  on  Weighing  out.     0.  E.  Cassal.     Analyst, 

1897,  22,  113. 

See  under  XXIII.,  page  565. 

PATENTS. 

Preservation  of  Funds  and  other  Perishable  Goods,  Impts. 
in  or  relating  to.  H.  Higgins,  Cambridge.  Eng.  Pat. 
8232,  April  IS,  1896. 

The  object  of  the  invention  is  to  hermetically  seal  vessel- 
containing  perishable  substances,  which  have  been  sterilised, 
without  admitting  unsterilised  air.  The  vessel  is  fitted  with 
a  cork,  which  is  pushed  down  to  below  the  upper  edge  of 
the  neck.  A  funnel,  containing  cotton  wool,  with  a  tube  of 
fine  calibre  which  is  drawn  cut  to  a  solid  point,  but  which 
is  perforated  just  above  the  point,  is  now  pushed  through 
the  cork.  The  cork  is  covered  with  melted  paraffin  wax  or 
any  suitable  material  which  melts  at  the  temperature  em- 
ployed in  sterilising.  When  the  vessel  has  cooled,  a  hot 
fluid  substance  is  poured  into  the  space  above  the  cork,  so 
that,  as  the  funnel  tube  is  withdrawn,  the  liquid  flows  into 
the  hole,  thereby  at  once  sealing  the  opening  without  un- 
sterilised air  having  had  access. 

A  suitable  cement  can  be  made  of  india-rubber  or  gutta- 
percha (-2  parts),  paraffin  wax  (6  parts),  resin  (1  part),  and 
magnesium  silicate  (2  parts).     Fusible  metal  may  alio  be  ' 
employed. 

Other  mollifications  of  the  sealing  process  are  described. 

—X.  H.  .1.  M. 


Smoking  Salmon  and  Similar  Pish,  In  Improved  f, 
for.  and  Means  therefor.  C  Waldemann,  Coslin,  Ger- 
many, Bog.  Pat.  18,904,  June  11,1896. 
The  li-h  i-  prepared  and  cut  in  the  usual  manner,  and  iho 
exposed  portions evenlj  covered  with  animal  bladder,  vellum, 
or  other  suitable  material.  The  pieces  of  fi-li  are  then 
placed  on  stands,  formed  of  triangular  plates  and  an  orei 

coating  of  wire  gauze,  and  exposed  to  (he  smoke  of  il  wood 

Ere.  Ilic  advantage-  claimed  for  the  process  an 
prevention  of  flaws  and  cracks  in  the  inner  side  of  the  fish, 
which  are  apt  to  become  mildewed,  and  t lie  shortening  of 
the  smoking  process,  owing  to  the  fish  drying  mot.-  rapidly 
when  kept  in  a  horizontal  position  than  when  hum'  in  the 
ordinary  manner, — X.  II.  J.  M. 

Drying  Fruit  and  the  like,  I, y  Air  and  Furnace  Gases, 
tmpts.  ht  Apparatus  fur.  ( i.  Schineisser,  Landsberg-on- 
the-Warthe,  Germany.     Eng.  Pat.  28,414,  Dec.  11, 

A  PBOCESS  of  frail  dning  is  described  such  that,  in  the 
case  of  -tone  fruit  from  which  the  stones  have  not  been 
separated,  the  heat  i-  so  applied  that  whil-t  the  fruit  itself 
i- dried,  the  stones  also  become  dry.  The  stones  have,  as 
a  rule,  to  be  heated  below  100  C,  whilst  the  flesh  of  the 
fruit  may,  at  first,  be  exposed  to  a  higher  temperature.  The 
material  is  fed  in  a  long  continuous  stream  in  the  same 
direction  as  the  hot  gases  from  a  fuel  furnace.  The  drying 
gases  pass  into  different  compartments,  to  prevent  their 
being  mixed,  so  arranged  that  the  fresh  fruit  receives  the 
greatest  heat,  ami  that  the  heat  becomes  less  as  the  fruit 
approaches  dryness.  In  order  that  the  fruit  maybe  uniformly 
heated  during  its  passage,  it  is  mixed  by  means  of  a  rotating 
perforated  drum.  Small  fruit,  which  dries  more  quickly 
than  larger  fruit,  and  would,  therefore,  be  liable  to  become 
overheated,  passes  through  hole-  arranged  at  convenient 
distances  in  the  drum,  into  suitable  receptacles. — N.  H.  J.  M. 

C A)— SANITATION;  WATEB  PURIFICATION. 

Aluminium   Bronze    Colours,    Danger  of  Explosion   and 

Fire  in  the  Manufacture  and  Storage  of.  R.  Kayser. 
ZeitS.  Offentl.  Chem.  3  93—94.  Chem.  Cen tr.-Hl.  1*897." 
[1],  833. 

Tin:  author  observed  repeatedly  that  the  aluminium  bronze 
colours  became  oxidised  in  the  settling  vessels,  to  aluminium 
hydrate,  with  evolution  of  hydrogen.  This  decomposition 
by  water  only  took  place  if  the  temperature  of  the  rooms 
in  which  were  the  settling  vessels  rose  above  25;  C.  The 
evolution  of  hydrogen  begins  slowly,  but  in  consequence  of 
the  heat  of  the  reaction  becomes  very  vigorous.  As  there 
may  be  present  in  a  settling  vessel  6  kilos,  or  more  of  the 
bronze  colour,  capable  of  evolving  at  least  7  cb.  m.  of 
hydrogen,  there  is  the  possibility  of  a  dangerous  explosion, 
by  the  formation  of  considerable  quantities  of  inflammable 
gas  in  the  rooms.  By  admission  of  moisture  and  heat  to 
packed  aluminium  bronze,  evolution  of  hydrogen  may  take 
place,  and  if  the  packing  material  be  inflammable,  may  lead 
to  lire.  Spontaneous  combustion  of  bronze  colours  was  also 
caused  by  strong  blows  or  friction,  due  probably  to  small 
quantities  of  adhering  fat  or  benzene.  These  phenomena 
were  not  observed  with  bronze  colours  made  from  copper- 
zinc  and  copper-tin  alloys. — A.  S. 

Waste    Water  from    Print    Works,    The   Purification    of. 
R.  J.  Flintoff.     J.   Soc.   Dyers  and  Colourists,  1897,  99 

This  paper  contains  a  criticism  of  the  circular  of  the 
Mersey  and  Irwell  Joint  Committee,  a  general  discussion  of 
the  purification  of  a  print  work's  effluent,  and  a  description 
of  a  plant  and  process  for  the  purpose. 

The  waste  waters  first  enter  a  deep  •*  sludge  tank,"  where 
a  partial  subsidence  of  suspended  matter,  as  well  as  of  anv 
precipitates  formed  by  the  mixing  of  different  waste  liquors, 
takes  place.  Here  also  fatty  matters  separate  and  collect  on 
the  surface  as  a  thick  scum,  which  is  prevented  passing  into 
the  next  tank,  as  it  would  soon  choke  up  the  filters.  The 
partially  clarified  water  is  run  into  one  of  the  precipitating 
tanks,  is  well  mixed,  and,  if  acid,  is  made  alkaline  by 
adding  some  lime.     As  a  precipitant,  the  author  favours  a 
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basic  ferric  sulphate  containing  from  5 — 10  per  cent,  of 
aluminium  sulphate.  A  solution  of  this  precipitant  is 
added  to  the  now  alkaline  water,  and  the  precipitate  is 
allowed  to  settle  tor  16—36  hours.  The  water  finally 
passes  through  filters  composed  of  cinders,  gravel,  and  sand. 

Filtration,  An  Improved  Method  of.     U.  S.  Consular 
Reps.  1896,  53,  [197],  164—167. 

The  following  process,  devised  by  Fischer,  is  used  for 
filtering  Rhine  water  at  Worms.  Clean  sharp  saud,  when 
mixed  in  the  proper  proportions  with  finely  powdered  glass, 
forms  a  porous  mass,  which  by  roasting  at  a  high  tempera- 
ture may  be  hardened  into  any  desired  form.  At  present, 
plates  are  made  40  ins.  square  and  8  ins.  thick,  with  a 
hollow  space  of  2  ins.  in  the  centre  These  plates  are 
placed  upright  in  batteries,  and  are  covered  to  a  depth  of 
3  or  4  ft.  with  the  water  to  be  filtered.  The  water  is  forced 
by  its  cwn  pressure  through  the  porous  walls  of  the  plate 
into  the  internal  hollow  space,  where  it  trickles  down  and 
is  drawn  off  through  pipes  laid  at  the  bottom  of  the  tank 
to  the  reservoir.  The  discharge  pipes  are  fitted  with  cocks, 
so  that  each  plate  and  group  of  plates  may  be  isolated  for 
cleaning  purposes  whilst  the  adjacent  batteries  are  in  opera- 
tion. For  greater  economy  of  space  and  tubing  two  tiers 
of  plates  may  be  set  one  above  the  other,  one  discharge 
pipe  serving  for  both.  The  plates  can  be  easily  and  quickly 
cleaned  by  reversing  the  current  of  water,  whereby  it  per- 
colates outwards  through  the  porous  walls  and  discharges 
the  dirt  which  has  collected  on  the  outer  surface.  The 
mud  is  drawn  off  and  the  operation  finished  by  flushing 
with  a  jet  of  water.  The  head  of  water  necessary  to  make 
the  filter  act  with  sufficient  rapidity,  is  from  3  to  4  ft.,  and 
the  reverse  head  for  cleaning  should  be  about  6  ft.  The 
water  delivered  by  the  above-described  filter  is  said  to  be 
thoroughly  purified  and  suitable  for  drinking,  as  well  as 
for  culinary  and  manufacturing  purposes. — J.  L.  B. 

PATENTS. 

Softening  Water  for  Industrial  and  other   Purposes,  An 
Improved   Method  of  and   Apparatus  for.     E.  D'Huart 
and  M.  and  G.  Glaesener,  Luxembourg.     Eng.  Pat.  9646,   I 
May  6,  1896. 

This  process  depends  on  the  insolubility  in  water  of  the  I 
oleates  of  the  alkaline  earths  and  the  heavy  metals,  and  the 
case  and  rapidity  with  which  the  precipitates  rise  to  the 
surface.  The  water  is  agitated  with  the  necessary  amount 
of  oleic  acid,  and  sufficient  caustic  soda  to  throw  down  the 
lime,  &c.  is  added;  care  being  taken  to  avoid  excess.  Or 
sodium  oleate  may  be  prepared  in  a  separate  vessel  from 
the  carbonate,  by  the  aid  of  steam,  and  then  introduced  into 
the  water.  For  many  industrial  purposes  the  opalescence  of 
the  softened  liquid  has  no  deleterious  effect ;  but  it  may  be 
clarified,  after  determination  of  its  alkalinity,  by  treatment 
with  the  equivalent  quantity  of  aluminium  or  iron  salts,  or 
by  hydrochloric  or  sulphuric  acid.  The  latter  reaction 
must  also  be  accompanied  by  agitation,  and  it  may  appro- 
priately take  place  in  the  presence  of  "  frictional  agents, 
such  as  sawdust  and  paper  material  "  :  the  water  being 
finally  passed  through  a  sand  filter. 

The  specification  includes  a  desciiptiou  of,  and  a  claim 
for,  a  suitable  plant  for  dealing  with  comparatively  large 
volumes  of  liquid  in  a  short  time. — F.  H.  L. 

Extracting  firease  and  other  Impurities  from  Feed  Water 
for  Steam  Boilers  and  ullur  Purposes,  Impts.  in  Filters 
for.  K.  C.  .Mills,  Manchester,  and  .1.  G.  Chamberlain, 
Tipton.     Eng.  Pat.  11,186,  .May  22,  1896. 

Inside  a  cylindrical  vessel  a  perforated  D-shaped  metal 
plate  is  fixed  eccentrically,  so  as  to  have  an  "annular" 
space  between  it  and  the  casing  on  one  side,  and  a  small 
space  on  the  other.  It  is  bolted  to  the  walls  at  its  corners, 
also  making  a  tight  joint  with  the  top  of  the  vessel  when 
this  is  in  plai  >■.  and  with  the  bottom,  except  in  its  straight 
portion,  opposite  which  is  '.In-  inlet  for  water.  The  plate  is 
covered  with  layers  of  wire  gauze  or  netting  and  canvas  or 
asbestos,  whilst  the  inner  cavity  is  filled  with  wood  shavings 
or  the  like.    The  outlet  is  in  the  annular  space.    Suspended 


from  the  cover  by  bolts  is  an  inverted  wooden  cone,  which 
can  be  driven  downwards  to  compress  the  filtering  material. 
The  apparatus  is  provided  with  an  inlet  for  steam  and  a 
blow-off  cock,  so  that  the  whole  may  be  cleared  from 
deposit  in  a  direction  opposite  to  the  normal  flow. 

— F.  H.  L. 

Town  and  other  Refuse,  An  Improved  Method  of  and 
Process  for  Utilising.  I..  Csery,  jun.,  Budapest.  Eng. 
Pat.  29,6*07,  Dec.  23,  1896. 

The  process  consists  in  separating  and  sorting,  by  suitable 
mechanical  means,  the  different  constituents  of  the  refuse, 
and  utilising  each  according  to  its  properties.  Thus,  the 
comparatively  light  and  combustible  bodies,  such  as  paper, 
wood,  straw,  and  the  like,  are  separated  and  used  as  fuel 
for  working  the  machinery ;  the  manure  substances  proper, 
(e.g.,  ashes,  earthy  matter,  &c.)  are  separated  from  fragments 
of  metal,  glass,  and  clay,  the  latter  being  likewise  sorted  ; 
and  finally  the  substances  remaining  uusorted  (principally 
organic  matter)  are  subjected  to  dry  distillation,  the  volatile 
products  being  collected,  whilst  the  residue  from  the  dis- 
tillation is  added  to  the  manure  products. — A.  K.  M. 

Water  (Drinking)  Free  from  Germs,  An  Improved  Pro- 
cess for  Rendering.  P.  Altmann,  Pankow,  Germany. 
Eng.'Pat.  5793,  March  4,  1897. 

A  measured  quantity  of  bromine  is  added  to  the  water,  for 
the  purpose  of  destroying  the  germs  present,  and  the 
bromine  is  then  rendered  innocuous  by  the  addition  of 
ammonia.  The  bromine  is  preferably  employed  in  the 
form  of  a  potassium  bromide  solution  containing  20  per 
cent,  of  bromine,  0'2  c.c.  of  this  solution  being  sufficient  to 
sterilise  a  litre  of  river  water  in  five  minutes.  For  the  sub- 
sequent reraoval  of  the  bromine,  an  equal  volume  of  9  per 
cent,  ammonia  is  added.  If  the  water  to  be  treated  is 
strongly  ammouiacal,  or  contains  much  lime,  sufficient 
bromine  must  be  added  until  a  slight  yellow  colour  is  pro- 
duced and  lasts  about  half  a  minute. —  A.  K.M. 

(C.)— DISINFECTANTS. 
PATENT. 

Sterilising  Apparatus,  Impts.  in  Steam-.     S.  Delepine, 
Manchester.     Eng.  Pat.  10,934,  May  21,  1896." 

The  apparatus  described  is  intended  for  submitting  articles 
of  clothing,  sheets,  blankets,  Sfcc.  to  the  action  of  a  current 
of  steam  for  their  thorough  disinfection  ;  and  it  is  claimed 
to  be  cheap,  portable,  and  simple.  It  consists  of  a  steaming 
chamber  provided  with  a  valve  which  blows  off  at  a 
pressure  of  2  lb.  The  steam  is  generated  in  the  boiler 
beneath  this  chamber,  and  passes  into  the  latter  through 
an  annular  opening  round  the  false  bottom.  The  steriliser 
is  jacketed,  and  water  from  the  boiler  is  forced  in  the 
jacket  by  the  pressure  of  the  steam. 

The  apparatus  may  also  be  used  for  drying  the  articles 
after  they  have  been  sterilised.  In  order  to  do  this,  the 
steam  is  prevented  from  entering  the  inner  chamber,  but 
passes  through  an  outer  jacket,  and  escapes  through  a  pipe 
near  the  top  of  the  apparatus. — A.  K.  At, 

XIX.-PAPEK,  PASTEBOARD,  Etc. 

Vulcanised  Fibre  and  other  Cellulose  Products.  C.  Ilof- 
mann's  Prakt.  Handbuch  der  Papier  fabrikation,  [44], 
1703. 
"  Vulcanised  fibre "  is  manufactured  according  to  the 
German  Patent,  No.  3181  of  1878,  by  treating  cellulose 
(paper)  with  zinc  chloride  solution  of  65° — 75°  B.  The 
gelatinisation  of  the  cellulose  is  taken  advantage  of  in 
welding  into  masses  of  any  required  thickness.  After 
removing  the  zinc  chloride,  the  masses  are  dried  and 
rendered  waterproof  by  treatment  with  "  nitrating  "  acid. 

Viscose. — The  sulphocarbonates  of  cellulose  (this  Jour- 
nal, 1893,  516;  Eng.  Pat.  8700  of  1892)  are  briefly  noticed  ; 
also  the  nitrates  of  cellulose,  as  used  in  the  production  of 
celluloid  and  artificial  silk  (lustracellulose). — C.  F.  C. 
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XX -FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES  AND  EXTRACTS. 

Bromides  and  Iodides  of  Alkalis,  Preparation  of. 
.1.  Knobloob.     Pharm.  Zeit.  is;)?,  42,  190. 

Thb  reactions  upon  which  the  process  i-  based  consist  in 
Ural  combining  tin-  haloids  with  iron  in  the  form  of  ferroso- 
ferric  bromide  or  iodide,  which  is  then  decomposed  with  an 
excess  of  milk  of  lime,  the  iron  being  completely  precipi- 
tated, and  a  solution  of  calcium  bromide  or  iodide  obtained, 
which  in  its  turn  is  decomposed  with  a  solution  of  an 
alkaline  sulphate.  The  details  of  the  method  may  be 
illustrated  by  the  example  of  Potassium  Bromide.  Eight 
parts  of  iron  filings  are  introduced  into  a  Bask  with  20  parts 
<>f  wiitor,  to  which  16  parts  of  bromine  are  gradually  added 
with  constant  agitation  and  careful  cooling.  When  action 
i-  complete,  and  the  green  solution  of  ferrous  bromide  is 
obtained,  it  is  decanted,  and  another  4  parts  of  bromine 
arc  addeil  to  it.  The  solution  is  then  treated  with  a  slight 
excess  of  milk  of  lime,  by  which  means  the  whole  of  the 
iron  is  precipitated  as  magnetic  oxide.     21  parts  of  potas 

sium  sulphate  are  now  added,  and  the  mixture  is  heated 
on  the  steam  bath.  The  hot  solution  is  filtered  off,  the 
precipitate  washed  with  hot  water,  only  the  first  part  of 
the  washings  being  added  to  the  filtrate,  the  subsequent 
portions  being  reserved  for  a  subsequent  operation.  The 
small  amount  of  sulphate  in  the  filtrate  is  then  precipitated 
b\  the  cautions  addition  of  a  little  barium  bromide  solution, 
any  slight  excess  of  this  salt  being  decomposed  with  a  very 
slight  excess  of  potassium  carbonate.  The  solution  is  then 
tillered.  The  filtrate  is  finally  neutralised  with  a  trace  of  , 
hydrobroniic  acid,  concentrated  and  crystallised.  The 
bromides  and  iodides  of  the  other  alkalis  are  prepared  in 
a  precisely  similar  manner,  substituting  their  respective 
equivalents  for  the  quantities  employed  in  this  instance. 

—J.  0.  IS. 

Mercurous  ami  mercuric  Suits,  The  Tnterconvertibilitu  of. 

S.  Ilada.     ,1,  foil.  Science.       Imp.  Univ.  Japan,  1807,  9, 

[2],  161—194. 
Thb  author  establishes  the  following  facts  : — All  mercurous 
salts  dissociate,  in  preseuce  of  water,  into  mercury  and 
mercuric  salt-,  and  reciprocally,  all  mercuric  salts  combine 
with  mercury,  in  presence  of  water,  to  form  mercurous  salts. 
When  these  are  able  to  exist.  Some,  and  probably  all 
mercurous  salts  are  oxidisable  by  air.  in  presence  of  irati  r, 
when  the  temperature  is  much  above  loo  t '.  ;  but  at  and 
below  that  temperature,  mercurous  salts  are  not  oxidisable 
in  the  air,  or  are  oxidised  so  slowly  that  the  effects  of 
oxidation  arc  not  recognisable, owing  to  the  effects  of  dis- 
sociation. Mercurous  oxide  is  oxidisable  at  the  ordinary 
temperature.  It  was  also  found  that  mercurous  nitrate,  in 
presence  of  water,  is  converted  into  mercuric  nitrite  and 
nitrate  by  the  action  of  heat  and  light. — A.  S. 

Glycerophosphates,     A     Simple    Method    of   Preparing. 
Delage.     Bui.  g6n.  de  tberap.  (Sec.  Pharm.  J.  1, 225).        i 

(Ink  part  by  weight  of  phosphoric  acid,  sp.  gr.  1  ■454,  is 
mixed  in  a  flask  with  one  and  a  half  parts  of  glycerin, 
sp.gr.  1-242.  The  flask  is  furnished  with  a  double-bored 
cork  provided  with  a  thermometer  and  au  exit  tube.  It  is 
then  gradually  heated  in  the  ordinary  way,  over  a  Bunsen 
name.  At  120c  the  liquid  assumes  a  straw  colour,  and  as 
the  temperature  slowly  rises,  it  gradually  darkens,  until  : 
190°  is  reached,  when  the  colour  is  that  of  dark  beer,  ami 
vapours  of  acrolein  are  given  off.  The  heat  is  removed, 
and  the  vessel  allowed  to  cool,  a  viscous  mass  resulting. 
100  grms.  of  phosphoric  acid  and  150  grms.  of  glycerin 
should  require  about  40  minutes  to  complete  the  reaction. 

To  obtain  glycerophosphate  of  lime,  the  resulting  liquid 
is  poured,  in  small  quantities  at  a  time,  into  an  excess  of 
a  mixture  of  50  grms.  of  lime  to  250  gnus,  of  water.  The 
mixture  is  stirred,  and  when  effervescence  ceases,  allowed  to 
stand  for  six  hours  and  then  filtered.  To  the  faintly  yellow- 
clear  filtrate,  half  its  volume  of  90  per  cent.,  alcohol 
is  added,  which  throws  down  a  flocculent  precipitate  of 
glycerophosphate   of  calcium.      This   is  collected,  washed  j 


with  aieohoi  of  the  same  Btrength,  re  dissolved  in  water,  re. 
I ipitated  with  alcohol, and  dried  al  as  low  a  temperature 

as    pos-ihle    in    a    desiccator.  In    this    manner    a    while 

powder   is   obtained,  consisting  of  m;>-rs  of   microscopic 
crystals,  Bolnble  in  about  20  parte  of  «  iter,  100  grms.  ol 
phosphoric  acid  yielding  about  6  grms.  ..:  this  salt,     l 
the  mother  liquors  another  suit,  having  the  composition  of 
an  acid  glycerophosphate,  is  obtained.      This  is  do)  pn 
tat  <l  bj  alcohol. 

I"",  glycerophosphates  of  sodium  and  potassium  call  onlj 
be  obtained  in  solution.  Those  of  magnesium,  strontium 
and  lithium  are  readily  obtained  from  their  carbonates  in  a 
similar  manner  to  the  lone  Bait,      The   iron    salts   are    easily 

prepared,  Ferric  glycerophosphate  being  obtained  by  the 
action  of  glycerophosphoric  arid  on  moist   ferric   hydrate, 

and  precipitating  tie    solution  with  alcohol.     The  ferrous 
salt     is     prepared    in    a    similar    way,     using    the    fen 
carbonate. 

The  author  gives  the  following  reactions  tor  the  pure 
salts  :  —In  aqueous  solutions  they  are  precipitated  by  heat. 
Alcohol  and  ether  precipitate  them.  They  give  no  imme- 
diate precipitate  with  ammonium  phosphomolybdate,  nor 
with  magnesium  mixture,  nor  with  uranium  acetate.  The 
white  silver  nitrate  precipitate  is  soluble  in  an  excess  of 
water.  Tin-  white  precipitate  given  by  lead  acetate  is 
soluble  in  acetic  acid.  When  treated  with  absolute  alcohol, 
no  residue  should  be  obtained  on  evaporation. — J.  < ).  II. 

Hydroxylamine     Sulphate,    Economic     Preparation    of. 

E.  Divers  and  T.  Haga.     J.  Coll.  Science,   Imp.  Univ.  of 

Japan,  1897,  9,  [2],  291— 293. 
A  CONCENTRATED  solution  of  commercial  (95  per  cent.) 
sodium  nitrite  (2  mols.)  and  sodium  carbonate  (  I  mol.)  is 
treated  with  sulphur  dioxide  till  jn-l  arid,  the  liquid  being 
kept  well  agitated  at  -2°  to  -  :i°  C.  A  few  drops  of 
sulphuric  acid  are  added  and  the  mixture  gently  warmed, 
when  the  oximidosulphonate  formed  at  first,  rapidl) 
hydrolyses  into  oxyamidosulphonate  and  sodium  bisulpbate. 
The  solution  of  these  salts  is  kept  at  90  — 95°  C.  for  two 
days,  at  the  end  of  which  time  all  oxyamidosulphonate  will 
have  been  converted  into  hydroxylamine  sulphate  and 
6odium  bisulpbate,  only  a  very  small  trace  of  ammonium 
salt  being  produced.  At  80°— Sj°  ( '  ,  nve  days  are 
necessary,  but  practically  no  ammonia  is  formed  ;  at  70  I', 
three  weeks  at  least  are  necessary;  whilst  at  the  ordinary 
temperature,  much  oxyamidosulphonate  remains  after 
Several  mouths.  If  the  solution  he  kepi  boiling,  seven  or 
eight  hours  are  sufficient  to  decompose  ail  Bulphonate,  hut 

at  least  one-third  of  the  hydroxylamine  is  converted  into 
ammonia,  whilst  another  third  is  wasted  as  a  practically 
inseparable  mixture  of  its  sulphate  with  ammonium 
sulphate. 

To  ascertain  whether  all  the  sulphonate  is  decomposed, 
excess  of  barium  chloride  is  added  to  a  little  of  the  solution 
which  is  then  filtered  and  boiled  with  potassium  chlorate,  thus 
converting  any  sulphonate  into  sulphate.  When  sulphona- 
tion  is  complete,  the  solution  is  neutralised  with  sodium 
carbonate,  using  methyl  orange  as  indicator,  evaporated  till 
it  weighs  10-5  to  11  times  as  much  as  the  sodium  nitrite 
taken,  and  then  cooled  to  0°  C.  or  lower,  when  nearly  all 
the  sodium  sulphate  will  crystallise  out.  The  mother-liquor 
evaporated  sufficiently  and  cooled  to  the  ordinary  temper- 
ture,  yields  hydroxylamine  sulphate,  the  mother-liquor  from 
which,  very  slightly  diluted  and  cooled  below  0'  C,  gives  a 
little  more  sodium  sulphate  and  can  he  worked  for 
hydroxylamine  sulphate  as  before.  The  hydroxylamine 
sulphate  is  purified  by  re-crystallisation.  Sodium  nitrite  on 
the  small  scale  yields,  by  this  method,  nearly  its  own  weight 
of  pure  hydroxylamine  sulphate,  and  on  the  large  scale,  the 
theoretical  yield  of  118-84  per  cent,  could  no  doubt  be 
more  nearly  approached. — A.  S. 

l-Phenyl-S-Methyl-5-Pyrazolone,    Constitution     of    Add 

Derivatives  of.     Fr.  Stolz.     J.    prakt.  Cheiu.  55,  145 — 
171. 

According  to  Nef  (Ancalen,  266,  155)  the  action  of 
benzoyl  chloride  and  soda  lye  on  pyrazolone  or  of  benzoyl 
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chloride  on  silver  pyrazolone  yields  phenylmetliyl-beuzoyl- 
pyraxolone  meltiug  at  75   C.  and  having  the  formula — 

N.l',,11. 
/.\ 
OO  ;N.COC6H5 

I       I 
HCWC.CH3 

This  formula  is  based  on  the  assumption  that  the  silver 
in  silver  pyrazolone  is  in  the  position  2.  and  he  further 
states  that  this  latter  compound  whin  acted  on  by  methyl 
iodide  yields  only  antipyrJne.  The  author's  investigations 
show  that  not  only  is  this  latter  reaction  incomplete  but 
also  that  the  action  of  benzoyl  chloride  on  silver  pyrazolone 
does  not  yield  exclusively  pyrazolone.  As  a  matter  of  fact 
thi- and  other  acidyl  derivatives  which  have  been  prepared 
by  Autenrieth  (Her.  29,  1659),  Himmelbauer  (J.  prakt. 
Chein.  54,  177  er «'(/.),  and  by  the  author  are  oxygen  esters, 
i.e.,  are  5-derivatives  of  pyrazolone,  and  for  the  following 
reasons  : — The  action  of  methyl  iodide  on  benzoylphenyl- 
methylpyrazolone  gives  an  iodomethylate  which  on  warming 
with  dilute  alkali  decomposes  quantitatively  into  antipyrine, 
benzoic  acid  and  hydriodic  acid. 

Antipyrine,  (1  -  phenyl-2-alkyl-3-methyl-5-pyrazolone), 
gives  characteristic  reactions  with  ferric  chloride  and 
nitrous  acid  which  are  not  shown  by  l-phenyl-3-methyl-o- 
alkyloxypyrazolone,  and  further,  the  antipyriues  are  easily 
soluble  in  water  but  sparingly  so  in  ether  and  petroleum 
spirit,  whereas  the  acid  derivatives  obtained  by  Himmelbauer 
as  analogues  of  the  alkaloxy  derivatives  are  to  be  con- 
sidered as  oxygen  esters,  since  they  are  insoluble  in  water 
hut  easily  so  in  ether  and  petroleum  spirit  and  do  not  give 
the  ferric  chloride  or  nitrous  acid  reactions  of  the  antipy- 
rines.  The  alkyl  carbonic  esters  are  similarly  constituted, 
since  they  correspond  in  their  properties  (solubility  and 
reactions,  with  nitrous  acid  and  ferric  chloride)  to  the 
pvrazole-5-oxyacetic  esters  but  differ  from  the  pyrazolone 
acetic  esters.  The  former  are  obtained  by  reacting  with 
sodium  pyrazolone  on  chloracetic  ester,  whilst  the  pyrazolone 
2-aeetic  acids  are  produced  by  the  addition  of  halogen 
acetic  ether  to  5-alkyioxypyrazole  and  subsequent  removal 
of  the  alkyl  group.  Himmelbauer  states  that  the  methyl 
carbonic  ester  when  distilled  in  vacuo  yields  antipyrine 
(about  40  per  cent  of  theory)  together  with  methoxy- 
pyrazole,  and  he  gives  this  in  support  of  his  view  that  the 
compound  is  a  2-derivative  but  in  reality  a  molecular 
transformation  takes  place,  and,  for  instance,  l-phenyl-3- 
methyl-5-methoxypyrazole  is  converted  into  the  2- 
derivative  like  the  transformation  of  /)-methoxyquinaldine 
into  m-methylquinaldone.  Hence  this  is  a  further  proof 
that  the  compounds  are  5-derivatives  which  are  converted 
first  into  alkyioxypyrazoles  and  subsequently  into  antipy- 
rines. — T.  A.  L. 

Phenacetin  brominated  in  the  Benzene  Nucleus.     W. 
Vauhel.     J.  prakt.  Chem.  55,  217 — 219. 

In  a  previous  paper  (J.  prakt.  Chem.  52,  -121)  the  author 
described  a  bromo-derivative  of  phenacetin  produced  by 
direct  bromination,  as  an  oil  probably  identical  with  that 
obtained  by  Staedel  (Annalen,  217,  "3).  The  substance  is 
now  found  to  be  a  solid,  melting  about  20"  C,  but  frequently 
remaining  superfused.  On  hydrolysis,  and  subsequent 
removal  of  the  amido  group,  a  viscid  oil  is  obtained, 
having  a  peculiar  odour,  and  capable  of  taking  up  more 
bromine.  The  probable  formula  of  bromophenacetin  is 
1.2.4.(\-Il",.XH<    II  ii.  llrOi  J!,— T.  A.  L. 

Bases,  Organic)  The  Ust  of  Potassium- Bismuth  Iodide  in 
the  Preparation  of.  E.  Jalins.  Arch,  der  Pharm.  235, 
151—150;  Chem.  Centr.-Bl.  1897,  [1],  817. 

The  author  recommends  potassium-bismuth  iodide  solution 
a-  a  means  of  precipitating  bases  soluble  in  water,  the 
separation  from  the  extract  in  this  way  often  being  quanti- 
tative. The  bismuth-iodide  solution  is  prepared  according 
to  Krauts'  prescription.  80  grms.  of  bismuth  sub-nitrate 
are  dissolved  in  200  grms.  of  nitric  acid  (sp.  gr.  =  1  •  18), 
the  solution  poured  into  a  concentrateil  aqueous  solution 
of  '-'72  grms,  of  potassium  iodide,  and,  after    crystallising 


out  the  potassium  nitrate,  is  made  up  to  a  litre.  This 
solution  gives  precipitates  with  dilute  sulphuric  acid 
solutions  of  narcei'ne,  solanine,  veratrine,  creatinine, 
Sec.,  and  also  with  bitter  principles,  glucosides,  and 
albumins.  It  is  best,  in  the  case  of  solutions  of  vegetable 
matters,  to  first  separate  the  colouring  matters  and  albumins 
by  precipitating  with  lead  acetate.  The  excess  of  lead  is 
precipitated  from  the  filtrate  by  sodium  phosphate,  the 
filtered  liquid  evaporated,  mixed  with  sufficiently  dilute 
sulphuric  acid,  and  precipitated  with  the  bismuth  iodide 
solutiou.  The  red  precipitate  is  washed,  and  whilst  still 
moist,  triturated  with  silver  carbonate  till  the  red  colour 
disappears,  and  the  filtrate  ceases  to  give  the  iodine  reaction. 
A  solution  of  the  pure  base  or  its  carbonate  is  thus  obtained, 
the  dissolved  traces  of  silver  being  removed  by  sulphuretted 
hydrogen.  The  bismuth  precipitate  may  also  be  decomposed 
by  boiling  with  barium  carbonate  and  water,  the  barium 
accurately  precipitated  from  the  filtrate  by  H:S04,  and  the 
HI  removed  by  saturating  with  silver  carbonate.  By  this 
method,  cholin  was  detected  in  Flor.  chamomill.  ruly.. 
Herb,  millcfol.,  Herb.,  melihjti,  Fol.  maicx,  Herb,  cochlear, 
Fruit,  tutisi,  culg.,  Cort.  sambuci,  and  Sent  robinue  pseitda- 
cacia:  The  author  also  found  that  the  alkaloid,  bursine, 
discovered  by  Bombelou  in  Capsella  bursa  pa.itoris  is 
identical  with  cholin.  Cholin  was  found  to  be  present  in 
tolerably  large  quantities  (up  to  0"2  per  cent.),  together 
with  somewhat  less  betain,  in  the  seeds  of  Lathyrus  saticus 
and  L.  cicera. — A.  S. 

Aloin,  Separation  of,  from  Aloes.     G.  L.  Schafer.     Pharm. 

Zeits.  fur  Kussl.  1897,  36,  65. 
The  author  avails  himself  of  the  fact  that  aloin  forms 
insoluble  compounds  with  the  alkaline  earths  in  the  presence 
of  ammonia,  from  which  it  may  subsequentlv  be  liberated 
by  treatment  with  an  acid.  50  grms.  of  aloes  are  dissolved 
in  300  e.c.  of  hot  water,  acidulated  with  a  few  drops  of 
hydrochloric  acid  ;  after  cooling,  the  liquid  is  poured  off 
from  the  deposited  resin  ;  50  c.c.  of  20  per  cent,  ammonia 
solution  are  then  added,  followed  by  a  solution  of  15  grms. 
of  calcium  chloride  in  30  c.c.  of  water ;  the  mixture  is 
thoroughly  agitated  and  allowed  to  stand  for  15  minutes; 
the  precipitated  calcium  aloin  is  then  collected  and  pressed, 
or  drained  on  a  centrifugal  machine.  The  drained  mass  is 
triturated  in  a  mortar  with  a  slight  excess  of  hydrochloric 
acid,  the  mixture  dissolved  in  a  minimum  quantity  of  boiling 
water,  filtered,  the  filter  washed  with  a  little  boiling  water, 
cooled,  and  crystallised  at  a  low  temperature  by  means  of  ice. 
From  15  to  30  per  cent,  of  well-crystailised  light  yellow 
aloin  is  thus  obtained  from  various  kinds  of  commercial 
aloes.— J.  O.  B. 

Scammony,  a  Sample  of  Spurious.     I.  W.  Thompson. 
Pharm.  J.  1897,  54,  215. 

The  specimen  consisted  of  irregular  broken  pieces, 
apparently  portions  of  a  cube,  about  half  an  inch  in  thick- 
ness, greenish  black,  hard  and  horny,  breaking  with  a 
resinous  fracture,  and  very  difficult  to  powder. 

The  following  figures  were  obtained  on  analysis  : — 
Soluble  in  ether,  0-4;  in  alcohol,  2-0;  in  water,  42- 6; 
starch  and  cellular  tissue,  43'0;   and  moisture,  12'0  per 
cent. 

It  yielded  2-12  per  cent,  of  ash.  The  portion  soluble 
in  water  was  evidently  gum,  apparently-  gum  acacia.  The 
insoluble  portion  consisted  very  largely  of  starch.  The 
sample  was  marked  "  Scammony,"  accompanied  by  a  state- 
ment that  it  contained  84-864  per  cent,  of  scammonin.  It 
was  said  to  be  of  German  origin. — J.  O.  B. 

Kryofine,  A  New  Antipyretic.     Pharm.  Zeit.  1897, 
42,  283. 

A  NEW  derivative  of  paraphenetidine,  phenetidine-methyl- 
glycollate  has  been  introduced  to  medicine  under  the 
name  of  kryofiue.  It  is  a  condensation  product  obtained 
by  heating  together  paraphenetidine  with  methyl-glycollic 
acid  as  shown  by  the  equation — ■ 

CH3OCH2COOH  +  NH„C6H.,i  )C..H5  = 
CH,OCH,C(^NHO,;H46c,H6  +  H,0. 
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li  forma  while  crystalline  needles  which  meltal 
'»'•  ,  These  are  odorless  and  tasteless,  very  sparingly 
ble  in  cold  water  |  l  in  600),  bu<  more  readilj  -  i  in  hot 
water  1 1  in  52  I.  The  solution  ,s  hitter  and  horning  in  taste. 
In  therapeutic  effect,  according  to  l'.ichlmr-t,  o  .">  grm.  ,,f 
kryofine  is  e<{uivalcnl  to  L'Ogrm.  of  pli.ua.  etin.  If  kryofine 
fail  in  certain  cases,  it  lias  been  found  that  the  other 
synthetic  antipyretics  are  also  without  reaction.  Kryofine 
|. ,»-,--.-.  useful  ami -neuralgic  properties  as  well. — J.  (i.  B, 

/'    icarpine  and  Pilocarpidine,  Further   Contribution   la 

tin    Study   of.      A     Petit    anil    l'olouovski.     J.   l'liarm. 

Chim.  1897 '(.Hi).  5    1 7 .". ;  (see  also  this  Journal,  [897, 

461)- 
Commercial  Salts  of  "  Pilocarpine." '• — These  almost  in- 
variably consist  of  the  mixed  salt  of  the  two  bases,  pilocarpine 
ami  pilocarpine  ;  this  is  notably  the  ease  with  the  nitrate, 
specimens  of  which  are  not  unfrequently  nut  with  con- 
taining 50  per  cent,  of  pilocarpidine.  This  impurity  may 
be  detected  by  the  crystals  being  ill-defined,  instead  of 
definite,  ami  by  the  lowering  of  the  melting  point  and  of 
the  optical  rotation.  l'urc  pilocarpine  nitrate  melts  at 
177  ITS  ('..  while  the  specimens  containing  50  per  cent; 
of  pilocarpine  soften  at  140  C.  and  are  completely  decom- 
1  at  150'  C.  The  influence  on  the  optical  rotation  is 
so  definite  that  by  the  data  obtained  by  its  observation,  the 
respective  amount  of  the  two  nitrates  pnsent  may  be 
calculated  by  Landolfs  formula. 

Pilocarpidine  not  a  Decomposition  Product.  —  The 
authors  consider  that  pilocarpidine  exists  naturally  in  the 
plant,  and  not  as  a  decomposition  produet.  as  stated  by 
Hardy  ami  Calmels.  Boiling  water  alone,  in  the  absence  of 
strong  acids  and  alkalis,  cannot  be  capable  of  forming  large 
quantities  of  pilocarpidine,  its  action  upon  pilocarpine 
being  but  slight.  Even  when  the  extraction  and  separation 
of  the  alkaloids  is  conducted  wholly  without  heat,  notable 
quantities  of  pilocarpidine  are  obtained ;  again,  operating 
under  the  same  conditions  with  different  species  of  jaborandi, 
the  yield  of  pilocarpidine  is  very  variable,  oscillating 
between  5  and  75  per  cent,  of  the  total  alkaloids,  according 
to  the  variety  of  leaf  employed.  It  is  found  also  that  the 
stems  usually  give  markedly  more  pilocarpidine  than  the 
leaves  of  the  same  plant, 

Pilocarpic  and  Pilocarpidic  Acids. — The  two  bases  are 
considered  to  be  the  anhydrides  of  pilocarpic  and  pilo- 
carpidic acids  respectively.  Upon  the  addition  of  dilute 
alkali  to  a  solution  of  pilocarpine,  hydrolysis  takes  place; 
if  phenolphthalein  be  used  as  an  indicator,  the  colour 
gradually  disappears  in  the  cold,  and  rapidly  on  warming. 
In  this  way  one  equivalent  of  alkali  is  found  to  com- 
bine with  each  equivalent  of  pilocarpine.  On  exactly 
neutralising,  the  optical  rotation  is  found  to  remain 
identical  with  that  of  the  sodium  compound,  and  notably 
lower  than  the  figure  for  pilocarpine.  <  hi  adding  an  ex 
of  acid,  however,  gradual  dehydration  of  the  pilocarpic 
aeid  takes  place,  pilocarpine  is  regenerated  and  ultimately 
the  rotation  is  brought  back  to  that  of  pilocarpine.  In  this 
manner  the  progressive  hydration  of  the  base  by  alkaline 
solution,  and  the  subsequent  dehydration  iu  an  acid  solution 
of  the  acid  at  first  formed,  may  "be  followed  by  polarimetric 
observation. 

Although  these  acids  have  hitherto  been  regarded  as 
hypothetical,  the  authors  have  succeeded  in  preparing  them 
in  a  free  state,  by  decomposing  the  barium  salts  with  an 
quivalent  of  sulphuric  acid.  They  are  thus  obtained 
in  the  state  of  amorphou-  varnishes,  very  soluble  in  water 
but  insoluble  in  chloroform  or  in  ether  ;  on  heating,  partial 
dehydration  takes  place,  with  partial  regeneration  of  the 
alkaloids.  In  the  presence  of  free  acid  this  is  more  rapid 
and,  on  heating,  is  complete.  The  only  observed  difference 
in  the  behaviour  or  composition  of  the  two  acids  or  of  their 
Kilts,  is  the  fact  that  pilocarpidic  acid  and  its  compounds 
are  levogyrate. 

The  authors  conclude  that  pilocarpine  and  pilocarpidine 
are  isomers,  both  having  the  formula  C'11I116N..( _),.  The 
assumption  that  pilocarpidine  differs  from  pilocarpine  in 
having  a  methyl  group  less,  giving  it  the  composition 
C|sHhNjPj,  is  not  borne  out  by  the  figures  obtained  by 
analysis,  nor   by  theoretical    considerations.     If  the   con- 


stitution assumed  for  the  two   ba-es   1,\    Hardy   and   '    iliucl- 

be  con  impossible  tor  pilocarpidine  to  possess  an 

anhydride  group,  although  the  authors  now  show  that  iu 
its  behaviour  towards  alkali*  it  is  exactly  similar  to  pilo- 
carpine ;  in  fact,  the  only  marked  differences  observed 
between    the   two   alkaloids  and    their   products  lie  in  their 

physical  constants.— J,  <  I,  B. 

ffolocatne,  .1  tfexo  Awuthetic.  G.  Gntmann.  Deutscb. 
M,d.  Wochenschr.  1897,  [11],  165— 167;  Chem.  Centr.- 
Bl.  18'J7,  [1],875. 

\''"Kio\<.  to  Taubcr,  holocai'ne  is  p-diethoxyetbeny  1- 
diphcnyhimidine  and  is  prepared  by  the  combination  of 
molecular  quantities  of  pheuacetin  aud  p-phenetidine,  with 
separation  of  water — 

t    II  ,(U  -,.11,.: MI.  in.  CI  I,  .    Ml..;  „ll;.ii.r..!is  = 
C,UsO.(;f,II,.XH.C(CH1)  :  X.l    II  ..u(    II,   .11(1. 

The  beautiful  crystalline  base  is  insoluble  in  water, 
volatilises  at  121'  ('.,  and  forms  soluble  salts.  The  hydro- 
chloride forms  minute  white  needles  BOluble  in  boiling 
water.  The  cold  saturated  aqueous  solution  of  the  hydro- 
chloride contains  8'5  per  cent.,  tastes  faintly  bitter,  reacts 
neutral  and  is  not  altered  by  boiling.  (In  boiling  the 
solution  in  glass  vessels,  it  sometimes  becomes  turbid, 
owing  to  a  small  quantity  of  the  alkali  of  the  glass  being 
dissolved,  and  the  insoluble  amidine  base  set  free.  Porce- 
lain vessels  should  therefore  be  used  when  dissolving  the 
hydrochloride.  The  author  considers  holocaine  better  than 
cocaine  as  a  local  anaesthetic,  as  it  acts  etlicieutly  in  one  to 
two  minutes. — A.  S. 

Cedar-Wood,  Essence  of.  L.  Kousset.  Bull  Soc.  Chim. 
1897,  17,  -185—489. 
Ft  BE  essence  of  cedar-wood  was  subjected  to  fractional 
distillation  in  vacuo,  80  per  cent,  of  a  hydrocarbon  boiling 
at  125° — 130°  under  a  pressure  of  9  mm.,  and  a  solid 
product  distilling  at  149 — 155°  under  8  mm.  were  obtained, 
the  intermediate  portion  being  insignificant. 

Cedrene,  CiSH.4.  —  This  hydrocarbon,  distilled  over 
sodium,  boils  at  131'— 132'  under  10  mm.  It  is  optically 
active,  a„  =  —47  54'.  The  hydrocarbon  absorbs  bromine, 
hydrochloric  and  hydrobromic  acids,  but  the  compounds 
spontaneously  decompose  and  on  distillation  yield  cedrene. 
Oxidised  by  chromic  aeid  in  acetic  acid  solution,  the  ketone 
,  ll;40,  cedrone,  is  obtained.  This  distils  at  147° — 151° 
under  7*5  mm.,  does  not  combine  with  sodium  bisulphite, 
but  yields  an  oxime  boiling  at  175' — 180°  under  8  mm. 

Cedrone  on  reduction  gives  the  alcohol  isocedrol  C,;H 
a  viscous  liquid  of  boiling  point   I4S — 151°  under  7  mm. 
A   benzoic   ether   was    obtained.      Cedrone    treated    with 
sodium   hypobromite  and   potassium  iodide  gives  iodoform, 
and  hence  probably  contains  the  acetyl  group. 

(  edrene,  by  further  oxidation,  gives  a  viscous  monobasic 
C1;II1S03,   and   some  dimethylketone.      Oxidation  by 
nitric   acid  or  alkaline  permanganate  does  not  give  favour- 
able results.     By  the  action  of  sulphuric  or  glacial  acetic 
acid  cedrene  gives  no  hydrate. 

Cedrol,  C,5H»60.— The  solid  product  of  the  distillation 
after  repeated  recrystallisation  from  methyl  alcohol  forms 
fine  white  needles  melting  at  84°.  A  molecular  weight 
,1,  termination  and  analysis,  point  to  the  formula  sriven. 
I  is  optically  active.  Treated  with  acetic  anhydride  at 
100  it  is  transformed  into  ao  ester  and  partly  into  a 
hydrocarbon  C15IL,.  Benzoyl  chloride  gives  rise  to  no 
ester,  but  produces  the  same  hydrocarbon.  Cedrol  has  thus 
properties  very  different  from  those  of  the  alcohol  obtained 
by  reduction  of  cedrone.  Oxidised  by  chromic  acid,  a 
sesquiterpene  boiling  at  115' — 117:  under  u-5  mm.  is 
obtained,  no  aldehyde  or  ketone  being  formed.  Cedrol, 
therefore,  appears  to  be  a  tertiary  alcohol.— A.  C.  W. 

Geranium  Essence,  Researches  on.  E.  Cbarabot.  Bull. 
Soc.  Chim.  1897,  17,  489— 4'.)2. 
Thk  author  finds  that  the  rotatory  power  of  geranium 
essences  is  decreased  by  saponification,  hence  thev  must 
contain  a  levo-rotatory  e-ter.  This  ester  is  almost  entirelv 
contained  in  the  part  of  the  essence  which  is  most  easily 
volatile  with  steam ;  essence  of  palmarosa  contains  no  similar 
levo-rotatory  ester. — A.  C.  W. 
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Tea,  Essential  Oil  of.     Schimmel's  Rep.,  April  1897,  40. 

'I'm  essential  oil  of  tea  leaves  which  has  so  far  heen 
obtained  in  the  proportion  of  only  O'OOG  per  cent,  had  the 
following  characters.  The  specific  gravity  was  0*866,  and 
the  optical  rotation  slightly  levo-rotatory,  0°  11' in  a  200  mm. 
tub.'.  Fractional  distillation  separated  the  oil  into  two 
parts,  one  boiling  below  170°  C.  and  the  other  above  that 
temperature.  The  lower  boiling  fraction  contained  a  body 
boiling  between  153°  C.  and  154°  C,  having  a  pungent 
fusel-oil  like  odour  ;  the  formula  for  this  was  found  to  be 
(II  it.  It  formed  a  benzoyl  compound  and  an  acetic  ester, 
being  evident!}  of  an  alcoholic  nature:  by  oxidation  with 
bichromate  of  potassium  and  sulphuric  acid  u  liquid  was 
obtained  which  appeared  to  contain  butyric  acid. — J.  < )    B. 

Camphor  Wood  Oil,  Venezuelan.     Schimmel's  Rep., 
April  L897,  45. 

The  botanical  source  of  the  "  camphor  wood "  from 
Venezuela,  which  was  distilled,  has  not  been  determined. 
It  gave  1  -  IS  per  cent,  of  volatile  oil,  which  solidified  to  a 
crystalb'ne  mass  at  the  normal  temperature;  the  specific 
gravity  was  1*155,  and  the  optical  rotation  2°  40'  in  a 
100  mm.  tube  (temperature  not  stated).  The  crystals 
drained  from  the  liquid  and  recrystallising  from  alcohol  were 
large,  well-formed  prisms  melting  at  28  ■  5  C.  With  alcoholic 
potash  a  compound  crystallising  in  plates  which  melt  at 
."..V.'iii  C.  was  obtained.  This  was  evidently  apiol,  which 
was  present  in  the  oil  to  the  extent  of  90  per  cent.  Its 
characters  agreed  in  every  particular  with  apiol  derived  from 
parsley  oil. — J.  0.  B. 

Wormwood  Oil.     Schimmel's  Rep.,  April  1897,  47. 

Hitherto  only  one  definite  constituent  of  this  oil,  thujone, 
has  been  known.  A  pure  sample  of  the  oil  was  therefore 
examined;  this  had  a  specific  gravity  of  0-932.  After 
removing  the  greater  part  of  the  thujone  by  means  of 
sodium  bisulphite  and  saponifying  the  residue  with  alcoholic 
potash,  the  residue  of  steam  distillation  was  found  to 
contain  palmitic  acid  ;  acetic  and  isovalerianic  acid  were 
also  found  to  exist  as  esters  in  the  oil.  The  lowest  frac- 
tious boiling  between  158°  C.  and  168°  C.  were  found  to 
contain  phellandrene  ;  pinene,  if  present,  existed  in  so  small 
a  trace  that  it  could  not  be  isolated.  It  is  evident  that  an  oil 
ccntaining  much  pinene  can  only  be.  adulterated.  A  ready 
test  for  the  freedom  of  wormwood  oil  from  adulteration  with 
turpentine  consists  in  distilling  otT  about  10  per  ceut.  of  the 
sample.  <  >ne  part  of  this  distillate  should  give  a  clear 
solution  with  40  parts  of  80  per  cent,  alcohol.  Besides 
thujone  a  higher  boiling  body  distilling  between  210° — 215° 
C.  was  obtained ;  this  proved  to  be  thujyl  (tanacctyl) 
alcohol.  By  quantitative  saponification  of  the  oil  before 
and  after  acetylation,  the  amount  of  thujol  tree  and  as 
acetate  was  found  to  be  24*2  per  cent.  Several  commercial 
aens  of  wormwood  oil  were  found  to  be  adulterated 
with  turpentine.— J.  O.  B. 

Goldenrod,  Canadian;  Essential  Oil  of .     Schimmel's 
Rep.,  April  1897,  16. 

Tin:  oil  of  Solidago  canadensis  has  been  recently  found  to 
contain  85  per  cent,  of  tcrpeucs.  mainly  pinene,  with  a  little 
phellandrene  and  dipentene,  possibly  also  a  little  limonene. 
Tli.  higher  fractions  contain  borneol,  5*8  per  cent.,  and 
bornyl  acetate,  3*4  per  cent.,  with  some  cadinene.  The 
uialogj  in  chemical  composition  between  this  oil  and 
that  of  .some  of  the  pine  needle  oils  is  remarkable,  con- 
sidering the  widely  different  botanical  position  of  the  two 
—J.  ( •.  Ii. 

ScMnus  Mollt  (Pepper  Tree),  Essential  Oil  of. 
Schimmel's  Rep.,  April  1897,  44. 
THE    oil    was    distilled    from    the    lerri.s    imported    from 
i  ,  a    yieid    of   5*2    per   cent,    of    a    light    oi 

ibtfiincl  I '  I ,  ■ .    Vi'i.l    ...      uIam.   .    *'    ..1...I1 1..    _  .         ., 


oil  being 
ooiaoieo.  mis  uau  an  oaour  ot  pneilanarene ;  the  specific 
gravity  was  0*850  at  15  and  the  optical  rotation  4  46"  4'; 
with  -odium  nitrite  and  glacial  acetic  acid,  ii  gave  the 
characteristic  reaction  for  phellandrene  nitrite.  Only  traces 
of  phenol-  could  be  found.-    .1.  (I.  II. 


Mandarin  Oil,  Chemical  Composition  of.    Schimmel's 
Rep.,  April  1S97,  21. 

In  endeavouring  to  prepare  eitryl/3-naphthocinchonie  acid 
from  the  fractious  of  mandarin  oil  which  contain  citral, 
although  the  characteristic  precipitate  was  obtained,  it  did 
not  give,  even  after  repeated  crystallisations,  the  correct 
medting  point  for  the  pure  substance.  It  commenced  to 
melt  at  197  t'..  but  was  not  fully  melted  until  the  tempera- 
ture reached  222°  C.  It  is,  therefore,  probable  that  this 
oil,  like  lemon  oil,  contains  both  citral  and  citronellal.  Tin- 
presence  of  limonene  in  the  fraction  boiling  between  175° 
and  179°  was  indicated  by  preparing  the  dichlorhydrate, 
melting  at  49'  C,  and  the  tetrabromide  melting  at  104° — 
105°  C.  This  fraction  was  strongly  dextro-rotatory  (  +  77°) 
and  consisted  mainly  of  dextro-limonene. — J.  O.  B. 

Lemon    Oil,    Influence   of  Climate  on.     Schimmel's  Rep., 
April  1897,  18. 

The  influence  of  climatic  variations  on  the  constitution  of 
lemon  oil  has  been  markedly  shown  during  the  last  season 
in  the  northern  and  eastern  districts  of  Sicily.  The  summer 
there  has  been  cool  with  an  abnormal  rainfall.  The  oil 
produced  in  this  part  of  the  island  was  found  to  have  an 
optical  rotation  two  or  three  degrees  below  the  normal 
standard,  while  that  derived  from  the  southern  district, 
where  the  weather  was  hot  and  dry,  retained  its  normal 
optical  activity.  Careful  observations  of  the  produce  of 
each  month  during  the  season,  has  shown  that  atmospheric 
conditions  have  a  distinct  influence,  not  only  on  the  optical 
behaviour  of  lemon  oil,  but  also  on  the  ester  percentage  of 
bergamot  oil. — J.  O.  B. 

Lemon  Oil,  Absence  of  Pinene  in.     Schimmel's  Rep., 
April  1897,  20. 

In  order  to  determine  definitely  if  pinene  could  be  regarded 
as  a  normal  constituent  of  lemon  oil,  50  kilos,  of  it  were  sub- 
mitted to  fractional  distillation  ;  after  re-fractioi'.ation,  the 
lowest  boiling  portion,  which  distilled  at  172°  C,  amounted 
to  only  8  c.c,  or  0*0!  G  per  cent,  of  the  whole,  and  had  none 
of  the  characters  of  pinene.  If,  therefore,  that  body  be 
detected  in  a  sample  of  lemon  oil,  it  may  with  certainty  be 
pronounced  to  be  adulterated  with  turpentine.  Recent 
investigations  shotv  that  this  form  of  sophistication  is  again 
being  largely  practised,  specimens  containing  as  much  as 
60  per  cent,  of  oil  of  turpentine  having  been  met  with. 

—J.  0.  IS. 

Dill  Oil.  Schimmel's  Rep.,  April  1897,  15. 
Gkkman  dill  oil,  although  differing  markedly  in  odour  from 
carraway  oil,  resembles  it  very  closely  in  chemical  constitu- 
tion, and  at  present,  no  definite  substance  accounting  for  the 
variation  in  odour  has  been  isolated.  The  peculiar  dill- 
apiol  detected  in  East  Indian  dill  oil  by  Ciamieian  and 
Sdber,  is  not  found,  it  is  said,  in  the  German  oil ;  no  con- 
stituents of  any  importance  with  a  boiling  point  above  that 
of  carvol  having  been  isolated.  The  residue,  on  fractiona- 
tion, gave  only  a  small  q'uantity  of  a  paraffin,  melting  at 
64"  C.  A  specimen  of  English  dill  oil  recently  examined, 
was  found  to  give,  with  sodium  nitrite  and  glacial  acetic 
acid,  a  marked  reaction  for  phellandrene.  With  German 
oil  this  reaction  was  not  obtained. — J.  O.  B. 

Damiana  Oil.     Schimmel's  Rep.,  April  1897, 15. 

Leaves  of  damiana  (derived  from  several  species  of 
Tinnera)  distilled  in  Leipsie  last  year  yielded  about  1  per 
cent,  of  oil.  This  had  a  specific  gravity  of  0*94:1,  which 
was  much  lower  than  that  of  a  specimen  distilled  in  1888, 
which  had  a  density  of  0-970  and  0-980.  The  new  sample 
was  levo-rotatory,  the  index  being  —23°  25' ;  the  saponifica- 
tion figure  was  41-8.  On  standing,  it  deposited  crystals 
resembling  in  appearance  those  of  the  stearoptene  of  rose 
oil;  it  is  possible,  therefore,  that  damiana  oil  may  contain 
a  paraffin.     The  oil  has  at  present,  no  practical  application, 

—J.  o.  i:. 

Culilaban  Oil.     Schimmel's  Rep.,  April  1897,  14. 
I" hum  culilaban  bark,  derived  from  Cinuamomum  culilavan, 
4  per  cent,  of  oil  was  obtained.     This  had  a  specific  gravity 
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of  1*051  »nd  poasMMd  a  si  nol;  the  oil 

was  d.u k  iii  colour.    The  phenol  nas  isolated  and  proved  i" 

be  eugenol,  giving  h >         enol,  melting  at  7o — 71    C. 

After  the  lemoval  of  the  eu     not,  the  remainder  of  the  oil 

,1   between    100    and    ISO     C,   under  b    pressure  of 

in  nun.;  the   main  fraction  boiling  at   \-'<°  to    130     had 

■  specific  gravity  of  1*034,  the  fractions  with  a  lower 
boiling  point  being  lighter  than  water  Distilled  under 
normal  atmospheric  pressure,  the  ft*  stilling  be- 
tween 249  and  253  C,  gave,  npon  oxidation  with 
potassium  permai.gunate,  veratric  acid,  with  .i  molting 
point   between   170    and   180   ('.      Analysis   of  the   - 

salt  gave  figures  corresponding  with  tin'  formula  C9tTg04Ag. 
This  rc-<ilt.  a-  well  as  the  boiling  point  <t  the  fraction, 
indicate  methyl-eugenol.  Bj  bromination,  tribromo-eugenol 
was  obtained.  Culilaban  nil,  therefore,  consists,  it  is  stated, 
mainly  of  eugenol  with  some  methyl-eugenol,  and  :i  small 
■mount  of  constituents  ol  a  lower  specific  gravity  than  water. 

—J.  O.  B. 

Champaca  Oil.    Schimmel's  Rep., April  1897,  11. 
Champaca  oil,  distilled  from  the  fresh  Sowers  of  Michelia 
champaca,  a  native  of  Manilla,  i-  :i  very  fragraut,  light- 
brown     liquid,   having  :i    specific    gravity  of    0  938,    the 
optical  rotation  •  a  a  100-mm.  tube,  and  a  saponi- 

fication   factor  of   77  o.     The  oil   is    soluble   in   alisolnte 
alcohol,  but  is  not  easily  dissolved  in  weaker  spirit.    The 
odour  somewhat  resembles  that  of  Ylang-ylang,  and,  lib 
champaca  oil  contains  benzoic  acid. — J.  i 1.  B. 

Anise  Oil,  Adulteration  of,  with  Fennel  Oil  Stearoptene. 
Schimmel's  Bep.,  April  ls;i7,  t">. 

Fkom  the  fact  that  pure  oil   ol  ■  always   slightly 

levo-rotatory  (  —  1°  50'),  while  certain  specimens  of  low- 
priced  anise  oil  met  nith  in  commerce  are  dextro-rotatory, 
it  is  suspected  that  these  latter  are  adulterated  with  the 
stearoptene  of  the  cheaper  fennel  oil.  Since  this  always 
retains  a  considerable  umouut  of  fenchonc,  which  is 
strongly  dextro-rotatory,  it*  presence  imparts  an  abnormal 
optical  rotation  to  a  mixture  of  anise  oil.  Anise  oil  which 
is  not  slightly  levo-rotatorv  should  therefore  be  rejected. 

—J.  O.  B. 

rian  Oil, Mexican.     Schimmel's  Bep.,  April  ls'.>7,  44. 

The  root  distilled  was  imported  from  Mi  xico,  and  was 
probably  derived  from  Valeriana  mexicana.  On  simple 
distillation  no  oil  was  obtained,  and  it  was  not  until 
eohobadon  had  been  first  performed  that  any  product  was 
yielded.  The  specific  gravity  of  the  oil  thus  finally  obtaine  1 
(in  oil  optically  inactive)  was  0*949  at  la  C. ;  it  was  entirely 
soluble  in  soda  solution.  The  acid  number,  when  titrated 
with  alcoholic  potash,  was  415  :  equivalent  to  S9  per  cent, 
of  valerianic  acid.  There  is,  then,  practically  no  true 
Dtial  oil  present  in  the  root,  but  simply  valerianic  acid. 
which  appears  to  exist  ir  the  free  state. — J.  I '.  B. 

Bengal  Cardamom  Oil.    Schimmel's  Rep,  April  l>'.>7, 4.3. 

l!v  -to  \i  cardamoms  yielded  1  •  13  per  cent,  of  a  light  yellow 
oil  having  a  specific  gravity  of  0*920  at  15  C.,  and  an 
optical  rotation  of  12'  41* ;  the  odour  strongly  recalled  that 
of  cineol.  On  distilling,  the  major  fraction  passed  over 
below  220  C.  j  in  this  the  supposed  cineol  was  separated  as 
bydrobromide.  from  which  it  was  subsequently  obtained  in 
the  pure  condition  by  decomposing  with  water,  when  it  was 
found  to  have  all  the  physical  and  chemical  characters  of 
pure  cineol,  and  *  oxidation,  cineolic  acid,  melting 

at  197    C.  ;t damoiu  oil  has  little  of  the  char;; 

istie  aroma  of  cardamoms,  and  therefore  is  not  likely  to  be 
useful  commercially. — .1.  O.  B. 

Clove  Oil.     Schimmel's  Bep.,  April  1897,  45. 

The  body  which  gives  to  clove  oil  its  fruity  ethereal  odour. 
which  is  not  found  in  pure  eugenol,  has  been  isolated,  and 
proved  to  be  normal  amyl  -ketone,  (  il,t  I'll  i.li  >.  I'll  . 
which  has  not  been  previously  observed  as  a  constituent  of 
essential   oils.     It   was  obtained  from   the  first   fraction   of 

■  love  oil,  boiling  between  150'  and  l.W  r  .and  was  purified 
from  furfurol  by  shaking  with  cold  potassium  permanganate 


solution,  after  which  it  had  a  i Btant   boiling  point  ,.t  i;,i 

to  152  t  .  It  is  onl*  present  in  the  oil  in  extremelj  minute 
quantities      J.  0    B 

Basilicum  Oil  Distilled  in  Grasse.     Dupont  and  Gueslain 
.1.  Pharm.  Chim.  1897,  5,  [0    , 

Tub  oil  was  a  somewhat  thick  yellowish  fluid  with  a  strong 
and  characteristic  odour.     The  specific  gravity  at  15    C 

was   0*9154 1    it!   rotation   in  a   100-mm.   tube,   7      Hi'. 

The  chief  constituents  proved  to  be  left-handed  linalool  and 
i  fol.     At  ordinary  atmospheric   pressure,  so  per  cent, 
of  the  oil  distilled  bi 

tiouating  this,  two  principal  fraction-  were  obtained,  one 
boiling  between   195      300   C,  and  the  other  between  205 

—  •21a    I 

The  former,  which  rep;  per  cut.  of  the  original 

oil,  proved  to  be  levo-rotatory  linalool,  as  shown  by  its 
physical  properties,  by  its  bromo  derivative,  and  by  the 
formation  of  linalyl  acetate. 

These  tion,  boiling  between  205      210   C,  was 

ragol.  This  ua- proved  l.\  transforming  it 
into  its  propenylic  isomer,  anethol.  This  wa-  effected  by 
heating  it  on  the  water-bath  with  twice  it-  volume  of  con- 
centrated alcoholic  potash  for  2  i  hi  i  irs,  The  mass  was  then 
heated  with  water,  extracted  with  ether,  the  solvent  removed, 
and  the  residual  oil  fractionated  ;  the  higher  boiling  fraction, 
distilling  between    225  was  found   to   be   anethol, 

solidifying  belot*  0°  C.  and  melting  _l  . 

-J.o.  B. 

Filicic  Acid,  Researches  on.     <!.  Daccomo.     Apotb.  Zeit. 
1896,41,812;  .1.  l'liarm.  Chim.  1897,5,     9],  447. 

Fnosi  the  behaviour  of  hydroxyiamine  with  filicic  acid  and 
the  action  of   barium  hydrate  on  the  ci  appears 

that  thi- acid  does  nol  belong  to  the  aromatic  series,  but 
fatty  acid.    It   seems  to  be  a  j9-ketone-aldebyde  containing 

the  nucleus — 

CHvc 

en/  V 

When  a  mixture  of  filicic  aeid  in  benzene  is  added  to  an 
alcoholic  solution  of  hydroxyiamine  and  heated  with  calcium 
carbonate,  a  reddish -brown  body  is  formed  which,  on  distilla- 
tion in  a  partial  vacuum,  leaves  a  brownish  residue,  with  an 
odour  of  pyridine.  •  In  washing  this  with  dilute  soda  and  re- 
en  stal.ising  the  insoluble  portion  from  alcohol,  a  reddish 
powder  composed  of  prismatic  crystals  is  obtained.  These 
have  the  composition  I  ',,11,  -,<  bX  :  that  is  to  say,  they  an-  the 
anhydride  of  filicic  acid,  (  '  II  ,  i  >  Ni  Ml,  and  not  the  oxime. 
When  methylic  ether  is  used  a-  a  solvent  of  the  filicic  tfcid 
in  the  above  reaction,  an  isomeric  modification  of  the  same 
anhydride  i-  obtained. 

When  the  copper  salt  of  filicic  acid  is  heated  with  baryta 
water,  decomposition   takes  place  at  ordinary  temperatures  ; 

tin pper  salt  gradually  dissolves  and  is  then  reduced,  a 

precipitate  of  cuprous  oxide  resulting,  and  a  slightly 
aromatic  acetone-like  odour  is  given  off.  At  a  tempciature 
of  ,")0  -  60°  ('.  reduction  is  complete  in  two  or  three  hours. 
By  this  reaction,  acetone,  isobutyric,  normal  butyric,  and 
dimethylmalonic  acids  are  all  products,  and  are  all  members 
of  the  series  of  fatty  acids. — J.  O.  B. 

Acetone,  Impt.  of  Squibbs' -Volumetric  Mi  thud  fur  Estimat- 
ing.    L.  F.  Kebler.     J.  Amer.  Chem.  Soc.  1897,  19,  316. 

See  under  XXIII.,  page  569. 

Chloroform,  Analysis  of.     A.  Behal  and  M.  Francois. 
J.  I'harm.  Chim.  1897,  5,  417. 

See  under  XXIII.,  page 

Murine's  Reagent,  Limit  of  Sensibility  of,  to  certain  Alka- 
loids. S.  Verven.  Ann.  de  Pharm.  1S!'7.  13,  14.".  ; 
Chem.  Zeit.  Rep   1897,  21,  116. 

See  under  XXIII.,  page  5C7. 

Filicic  Acid,  Various  Mi  thods  of  Determining,  in  Extract 
of  Male  Firn.     3.  Pharm.  Chim.  5,  [6],  443. 

See  under  XXIII.,  page  51  -. 
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Carvaerol,     Determination     of.       E.    Kremers.       Pharm. 
Rundschau,  1896,  22]  ;  Schimmel's  Rep.,  April  1897,41. 
See  undi  i  Will.,  page  568. 

[,  Determination  of,  in  Thyme  Oil.  Kremers.  Pharm. 
Rundschau,  1896,  221  j  Schimmel's  Rep.,  April  1897, 
41. 

See  under  Will.,  page  568. 

der  Oil,  Detection  of  Adulteration  oj.     Schimmel's 
Rep.,  April  1S97,  24. 

S      under  XXIII.,  page  563. 

Star  Anise  Oil.     [Testing  for  Kerosene.]     Schimmel's 

Rep.,  April  1897,  37. 

See  under  Will.,  page  563. 

Sandal-Wood  Oil,  East  Indian  ;  Analytical  Data  of. 
Schimmel's  Rep.,  April  189  7,  36. 

See  nmler  XXIII.,  page  568. 

PATENTS. 

Xanthine  Dertvattves,  Impts.  in  the  Manufacture  of,  from 
Alkylated  Uric  Acids.  [Synthesis  of  Caffeine.]  E. 
Eischer,  Berlin.  Eug.  Pat.  10,004,  May  11,  1896. 
The  process  consists  in  the  preparation  of  the  halogen 
derivatives  of  alkylated  xanthines  by  treating  tetra-alkyluric 
acids  with  the  halogen  compounds  of  phosphorus,  and  the 
production  of  trialkylated  xanthines  by  reducing,  in  the 
usual  manner,  the  halogen  derivatives  so  obti.ined.  By 
means  of  this  process  it  is  possible  to  prepare  caffeine  from 
tetramethyluric  acid,  and  incidentally  from  uric  acid.  To 
convert  tetramethyluric  acid  (the  method  for  the  prepara- 
tion from  uric  acid  is  well  known')  into  chloro-catfeine,  it 
is  heated  in  a  closed  vessel  with  five  times  its  weight  of 
phosphorus  ox\ chloride  for  10  hours  at  160° — 165°  C.  A 
clear  brown  liquid  is  formed,  which,  when  evaporated  and 
treated  with  water,  gives  a  crystalline  powder  containing 
the  chloro-caffeine.  This  is  purified  by  heating  with  five 
times  its  weight  of  fuming  hydrochloric  acid  at  130°  C.  for 
three  hours ;  the  hydrochloric  acid  solution  is  evaporated 
to  drvness,  the  residue  extracted  with  cold  dilute  caustic 
soda ";  the  impurities  having  thus  been  converted  into  acids 
are  removed,  and  chloro-caffeine  remains  behind,  and  may 
be  obtained  pure  by  a  single  recrystallisation  from  hot 
alcohol.  Its  reduction  to  caffeine  is  then  accomplished  in 
the  usual  way. — J.  O.  B. 

Alkylated    Uric   Acids,    Impts.    in   the    Preparation    of. 

K.  Fischer,  Berlin,  Germany.     Eng.  Pat.  10,005,  May  11, 

1896. 
Alkylated  uric  acids  are  prepared  by  the  action  of  halogen 
alkvls  upon  the  alkaline  salts  of  uric  acid,  or  on  the  alky] 
derivatives  of  the  acids.  Details  are  given  of  the  methods 
for  (I)  converting  uric  acid  into  alpha-monoruethvluric  acid ; 
(2)  converting  alpha  metbyluric  acid  into  tetramethyluric 
acid ;  (3)  converting  alpha-dimethyluric  acid  into  tetra- 
methyluric acid ;  (4)  converting  beta-trimethyluric  acid  into 
tetramethyluric  acid ;  (5)  converting  alpha-dimethyluric 
acid  into  benzyl-dimethyluric  acid ;  (6)  converting  beta- 
trimethyluric  acid  into  betizyl-trimethvluric  acid  ;  (7)  con- 
verting alpha-dimethyluric:  acid  into  tetra-inethyluric  acid 
in  the  dry  way. — .1.  O.  B. 

Aromatic  Aldehydes,  Manufacture  of  ( ).  Iniray,  London. 
From  The  Farbwerke  vorm.  Meister,  Lucius,  andBriining, 
Soechst  :i  Main,  Germany.  Eng.  Pat.  10,689,  May  18, 
1896. 

The  process  consists  of  the  oxidation  of  benzylaniline,  its 
bomologues  or  nitro-substilution  products,  and  of  separating 
in  the  usual  way,  by  means  of  diluted  mineral  acid,  the 
benzylidene  or  nitrobcn/.vl  thus  obtained  into  aniline  bases 
and  aldehyde.  The  following  process  is  followed  for  the 
manufacture  of  benzaldehyde  :  —loo  kilos,  of  benzylaniline 
and  from  500  to  1,000  litres  of  water  are  placed  iu  a  large 
retort  fitted  with  an  agitator ;  during  agitation  and  boiling, 
the  following  mixture    i~   run   in  gradually,   during  a  few 


hours.  Potassium  or  sodium  bichromate,  50  kilos  j  water, 
200  litres,  acidulated  with  hydrochloric  acid  (21°  B,),  165 
kilos.,  or  its  equivalent  of  sulphuric  acid.  Distillation  of  water 
and  benzaldehyde  soon  results.  An  equivalent  proportion  of 
benzyltoluidine  may  be  substituted  for  the  benzylaniline. 
By  substituting  120  kilos,  of  o-uitro-beiizvlaniline  or  its 
equivalent  of  o-nitro-benzyltoluidine,  o-uitro-benzaldehyde 
crystallises  out  from  the  distillate  on  cooliug  :  by  substi- 
tuting the  equivalent  "para"  modifications,  the  corre- 
sponding "  paraldehyde  "  is  obtained.  From  neutral  solutions 
o-uitro-benzaldehyde  may  be  made  as  follows  : — 23  kilos,  of 
o-uitrobenzylaniline  (or  the  equivalent  of  o-nitro-benzyltolui- 
dine, or  o-nitro-benzylxylidine)  are  dissolved  iu  acetone  and 
then  a  cold  aqueous  solution  of  12-5  kilos,  of  potassium 
permanganate  is  run  in,  the  temperature  being  kept  at  about 
10°  C.  The  solution  is  filtered  and  the  acetone  distilled  off. 
Hydrochloric  acid  (15  kilos.)  is  then  added  to  the  aqueous 
residue,  when  o-nitrobenzaldehyde  crystallises  out  ;  it  is 
collected,  washed,  and  purified  l>v  steam  distillation. 

—J.  O.  B. 

Pharmaceutical  Compounds  [Iodine  Compounds  from 
Sponges,  Seaweeds,  anil  similar  Material],  Manufacture 
of  H.  E.  Newton,  London.  From  The  Farbenfabriken 
vorm.  !•'.  Haver  and  Co.,  Elberfeld,  Germany.  Eng.  Pat. 
11,458,  May  26,  1896. 
Medicinally  active  iodine  compounds  are  obtained  from 
sponges,  laminarise,  fucus,  and  similar  material  by  the 
action  of  dilute  acids,  followed  by  extraction  with  dilute 
alkalis,  and  then  precipitating  the  alkaline  extract  by  acids 
or  by  alcohol.  The  bodies  so  obtained  are  claimed  as 
new,"  and  available  for  medicinal  purposes.  Five  parts 
of  common  sponge  are  heated  with  20  to  30  parts  of 
5  per  cent,  sulphuric  acid  at  100°  C.  for  12  to  15  hours. 
The  liquid  is  filtered  when  cold  and  the  insoluble  residue 
again  treated  with  soda  solution  (containing  1  or  2  per 
cent,  of  NallO)  to  extract  the  iodine  compounds.  The 
filtered  alkaline  liquid  is  made  acid,  when  the  iodine  com- 
pounds are  precipitated  as  a  red-brown  powder,  which  is 
collected,  washed,  and  dried.  After  treatment  with  acid, 
the  residue  may,  if  necessary,  be  purified  by  extraction  with 
boiling  alcohol,  in  which  the  iodine  compounds  are  insoluble. 
The  residue  is  then  extracted  with  the  weak  alkaline  men- 
struum as  described ;  or  the  material  may  be  treated  direct 
with  alkali  without  the  previous  extraction  with  acid. 

—J.  O.  B. 

Albuminous    Compounds,    New    [with    Formic  Aldehyde], 

Manufacture  of.     O.   Iniray,  London.     From  TheFarb- 

werke   vorm.     Meister,    Lucius,  and    Briiniug,   Hoechst 

a/Main,  Germany.     Eng.  Pat.  11,878,  June  1,  1896. 

By  allowing  aqueous  solution  of  white  of  egg  to  act    upon 

formic  aldehyde  and  then  boiling  off  the  excess  of  the  latter 

and  evaporating  the  product  to  dryness,  a  modified  albumin 

is  obtained.     This  is  soluble  in  water,  does  not  coagulate  on 

boiling,  and  is  not  precipitated  by  soda  or  ammonia  ;  alcohol 

and  acetone  precipitate  it,  and  the  substance   thrown  down, 

when  dried,  is  still  soluble  fn  water. 

The  new  product  is  thus  obtained.  Four  kilos,  of  white 
of  eggs  are  mixed  with  about  25  grins,  of  formic  aldehyde 
(40  per  cent.)  , and  left  for  several  days.  Water  is  then 
added  and  the  solution  boiled  until  the  excess  of  aldehyde 
is  driven  off,  more  water  being  added  if  necessary.  The 
solution  is  then  filtered,  evaporated  at  a  low  temperature  to 
the  desired  concentration,  or  to  dryness  in  vacuo. — J.  O.  B. 

Salicin,  Saligenin,  and  Free  Hydrochloric  Arid;  A  Com- 
pound  of  good  keeping  Property,  of.  W.  P.  Thompson, 
London.  From  Ludwig  Sell  and  Co.,  Pasing-Muuich, 
Germany.     Eug.  Pat.  12,434,  June  6,  1896. 

A  fluid  extract  of  horse-chestnut  is  mixed  while  hot  with 
an  equal  weight  of  salicin,  the  mixture  warmed  on  the 
water-bath  for  20  minutes,  or  until  a  reaction  for  saligenin 
is  obtained.  Twice  as  much  salicin  is  then  incorporated 
with  the  warm  mass,  and  the  whole  is  kneaded  thoroughly, 
Spread  on  gla-^s  plates,  and  dried  at  19  C.  The  resulting 
product  is  a  composition  which  is  said' to  keep  well,  and 
contains  salicin,  saligenin,  glucose,  and  free  hydrochloric 
acid. — I.  ( ».  IS. 
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Tobaeeo,    Imptt,    in    Manufacture    of    [Combination    of  < 
Essential  Oils  'in, I  Aromatic  Herb*  with  ).     R.  Pserbofer, 
Vienna,     ting.  Pat  12,736,  Jane  10,  L( 
The  finely  powdered  leaves  of  Mentha  piperita,  Mentha 
critpa.    Eucalyptus    var.    species,     '/'hymns    Bulgaria     or 
)/     JN-.i   officinalis,   are   mixed   directly  with   tobacco,    or 
tin'  tobacco  is  moistened  with   solutions  or  emulsions    of 
the   volatile  oils,  or  the   " stearoptenes  "  of  (he    oils.     Or 
the  "stearoptenes"  of  menthol,  eucalyptol,  or  of  melissa 
oil  " in  a  finely  powdered  state,"  are  mixed  with 
Or   tlie  oils  or    stearoptenes  Bre    put    into    m    distillatory 
apparatus, ami  tin-  tobacco  i-  impregnate  I  with  tin-  vapours. 

—J.  o.  B. 

Artificial  Musk,  Intpts.  in  Manufacture  of.  O.  Imray, 
London.  Prom  "The  Fabriques  de  Prodaits  Chimques 
ile  Thann  el  de  Mnlhouse,"  Thann,  Alsace.  Bog.  Pat. 
l  L558,  July  1.  1836. 
Tin:  artificial  musk  is  obtained  by  nitrating  dimethyl-butyl- 
benEaldehyde,  "r  irs  homologue,  methyl  bntj  I  benzaldehyde, 
or  its  substitution  product,  methylbutyl-methoxyl-benz- 
aldehvde.  1'ot  instance,  one  part  of  dimethyl-butyl-benz- 
aldehyde  is  put  into  10  i  ait-  of  nitric  acid  (99  to  100 
cent)  ami  kept  cool ;  after  standing  for  Borne  time,  the 
mixture  is  poured  on  ice,  the  precipitate  collected,  washed, 
ami  crystallised  from  alcohol,  from  which  it  separates  in 
white  plates  melting  at  \\2 — IIS  C.  In  composition  it 
is  dinitro-dimethyl-butyl-benzaldehyde;  any  of  the  above- 
mentioned  aldehydes  may  be  substituted  for  the  dimethyl- 
butyl-bcn/aldchyde  in  this  process. — J.  (  I.  I!. 

Artificial  Musk,   Improved  Process  for  Manufacture  of. 
\ilolf  Blaile,   Zurich,   Switzerland.     Eng.    Pat.   24, 
Nov.  3.  ;- 

By  dissolving  terpenes  in  alcohol,  pouring  the  solution  into 
sulphuric  acid,  and  then  the  latter  mixture  into  nitric  acid, 
anil  finally  the  whole  into  water,  the  crude  inusk-smelliug 
substance  is  obtained  as  a  brown  amorphous  i 

100  parts  by  weight  of  tcrpinol  are  mixed  with  an  equal 
weight  of  ethylie  alcohol  of  96  per  cent,  strength,  to  form 
a  clear  solution,  which  is  poured  into  [,000  parts  of  sul- 
phuric acid  (66  15.),  with  constant  stirring  and  cooling, 
the  mixture  being  stirred  for  6  hours.  The  result 
compound  is  then  poured  into  1. 000  parts  of  concentrated 
nitric  acid,  free  from  chlorine,  with  constant  stirring,  and 
the  temperature  not  allowed  to  rise  above  8  I  .  The 
mixture  is  then  warmed  to  about  70  C.  for  4  hours,  then 
cooled,  and  poured  into  20,000  parts  of  water,  with  vigorous 
stirring.  The  new  perfume,  iu  the  crude  state,  then  forms 
a  brown  deposit,  which  is  collected.  This  may  be  further 
purified  bv  washing  with  hot  water  until  free  from  acid, 
then  extracting  with  petroleum  ether,  or  some  other  suitable 
solvent,  until  a  yellow-  crystalline  body  is  obtained,  having 
a  delicate  musk-like  odour.  Instead  ofterpinol,  eucalyptus 
or  turpentine  oils,  or  oils  from  fossil  resins,  Bach  a-  oil  of 
amber,  retene  oil,  or  ether  bodies  having  similar  chemical 
properties,  may  be  employed. — J.  I  >.  1!. 

Acetanilide  or  Acetoluides,  Fr<>  essfor  Producing.  J.  Corry 
Fell,  London.  From  \V.  J.  Matheson  and  Co,  New 
York  City.  Q.S.A.     Eng.  Pat  6220.  March  9,  1897 

Bl  treating  aniline  or  the  toluidines,  under  pressure,  with 
more  dilute  acetic  acid  than  the  glacial  acid  hitherto 
employed — viz.,  containing  50  or  33  per  cent,  of  real  acid 
— or  even  by  using  crude  pyroligneous  acid,  acetanilide 
or  the  acetoluides  are  obtained.  When  1  part  of  an 
with  li  to  1^  of  JO  per  cent,  acetic  acid  are  heated  together 
under  pressure  to  between  150"  to  160   C.  until  acetylisa 

implete,  the  resulting  liquid,  on  cooling,  solidifies  into 
a  mass  of  crude  acetanilide,  which  may  be  purified  by 
fractional  distillation  or  by  washing,  and  subsequent 
crystallisation.  The  same  method  and  reactions  apply  to 
the  toluidines.  The  quantity  of  acid  employed  should  be 
in  excess  of  the  theoretical  equivalents. — .1.  O.  B. 

Preserving  Substances  [Vegetable,  containing  Aromatic 
Oils],     Improved  Process    for.      11.   Humbser,   Furth, 

Bavaria.     Fng.  pat.  6064,  March  8,  1897. 

The  process  is  intended  for  preserving  vegetable  sub- 
stance*, such  as  hops,  which  contain   aromatic  oils   readily 


volatilising  on  heating.     Air,  dried   by    forcing  il    into  ■ 

very  cold  chamber,  where  it  deposit-  its   istnre,  is  then 

warmed,  so  hie  it  to  take  up  moisture  again,  and 

conveyed  through  storage  chambers  containing  the  sub- 
stance to  be  preserved,  where  it  again  takes  up  moisturo. 
The  warming  of  the  air  can  be  effected  bj  means  of  a  Btove 
pipe,  or  it  can  be  passed  through  a  coil  of  thin  pipe  exposed 
pen  air. — N.  II.  .1    \l. 


XXI.-PHOTOGRAPHY. 

Photography    ami    Photo-Mechanical   Processes,    /■'• 
Progress  in.    .1.  M.  Boer  and  E.  Valenra.     Dingl.  Polyt. 
.1.  1897,  304,  67  and  99. 

imi'.n  ha-  lately  stated  that  the  effect  produced 
on  bromide  plates  by  ordinary  white  light  may  be 
removed  to  a  certain  extent  by  exposure  to  tin-  red  rays; 
whilst  among  new  senghiaerg  for  this  end  of  the  spectrum, 
Bberhardt  recommend-  that  after  immersion  in  I  per  cent, 
ammonia  for  1  minute,  the  plates  should  be  dipped  for 
3  minutes  in  a  bath  containing  3  c.c.  of  a  0'2  per 
solution  of  Beyer's  Nigrosin  li,  1  cc.  of  ammonia,  and 
loo  e.c.  "f  water. 

Teape  prepares  a  collodio-chloride  emulsion  for  positives 
by  means  of  zinc  chloride  and   Bilver  nitrate,  loper 

being  qninol.  In  the  manufacture  of  bromide  emulsions, 
Sclieer-  make-  use  of  urea  in  ordi  on  of 

the  ammonia  and  to  hasten  the  ripening  of  the  emulsion  in 
the  cold.  Colby  claims  the  addition  of  acetyl  chloride, 
which  increases  the  sensitiveness.  Vogel  holds  that  the 
character  of  the  gelatin  itself  notably  affects  the  keeping 
qualities  of  the  plates,  lie  test-  it  by  dissolving  a  sample 
in  10  parts  of  water,  heating  the  liquid  with  a  10  per  cent, 
solution  of  ammoniacal  silver  nitrate  ;  if  a  yellow  or  brown 
colour  is  produced,  the  gelatin  is  not  adapted  for  the  pre- 
paration of  emulsions  by  the  ammonia  pr 

Hauff  states  that  the  presence  of  ihiosulphate  in  the 
metol  developer  increases  its  strength  and  makes  its  action 
more  like  that  of  pyrogallol.  lie  gives  the  following 
formula:  —  (A.}  Metol,  15  parts;  sodium  sulphite,  150; 
water,  l.ooo.  (B.)  Sodium  carbonate,  350;  "hypo,"  1; 
water,  1,000.  90  parts  "f  A.,  10  of  B.,  and  30  of  water  are 
used  for  development.  Neuhau-s  advise-  a  similar  method 
of  procedure  in  the  case  of  amidol. 

Amnion  (potassium  persulphate;  this  Journal,  1896,  50), 
which  is  frequently  employed  as  a  "  hypo-eliminator,"  in 
Oibrich".-  hands  produces  markings  on  the  film. 

To  remove  the  gelatin  film  from  its  support — an  operation 
frequently  involved  in  photo-mechanical  work — Valeuta 
suggests  that  the  plate  should  be  immersed  for  10  minute- 
in  a  bath  of  1  part  of  formalin  diluted  with  5  or  10  parts 
of  water,  then  dried,  levelled,  and  coated  with  gelatin.  75 
grins.;  water,  500 J  and  glycerin.  In  (previously  filtered 
through  flannel).  Alter  being  din  d  again,  it  is  soaked  for 
lo  or  15  minutes  in  a  mixture  of  glycerin,  50  parts  ;  alcohol, 
.'■il  ;  and  water.  1,000,  when  the  film  can  be  readily  stripped 
off  the  glass.  A  clean  glass  plate  is  then  levelled,  coated 
with  5  per  cent,  plain  collodion,  and  the  solvents  allowed 
to  evaporate;  the  moist  negative  film  is  "  squeegeed  "  on  to 
'.atin  side  down,  and  after  the  whole  has  become  dry.  it 
may  be  stripped  without  danger  of  causing  any  distortion. 

G.  and  H.  Beneke  have  introduced  a  matt  collodion 
paper  for  positiv  e-  «  hich,  it  is  claimed,  will  not  crack  or  peel 
off,  and  will  lend  itself  well  to  retouching.  It  is  made  bv 
coating  baryta  paper  with  an  emulsion  containing  only  a 
small  amount  of  collodion.  Two  gelatin  papers  have  been 
put  on  the  market,  called  "gelatoid"  and  '■universal'' 
paper  respectively,  having  the  film  rendered  insoluble  by 
treatment  with  formalin,  so  that  they  may  be  worked,  like 
the  collodion  papers,  in  warm  baths. 

Among  new  toning  agent-  for  silver  bromide,  solutions 
are  being  sold  of  uranium  nitrate,  potassium  ferricyanide, 
and  ferric  chloride  iu  about  1  per  cent,  strengths,  which,  on 
being  mixed  together  in  varying  proportions,  yield  brown, 
red,  green,  and  blue  pictures  :  the  process  is  known  as 
"  virage  panchromatic."  For  chloride  prints,  Barnstaple 
recommends  a  small  addition  of  potassium  platinous 
chloride  to  the  ordinary  "old  and  snlphocyanide  bath. 
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According  to  Kuhn.  by  the  partial  or  total  substitution  of 
potassium  palladions  chloride  for  the  corresponding  platinum 
compound  in  "  platinotype,"  brown  or  sepia  prints  may  be 
obtained,  which  gam  considerably  in  depth  and  brilliancy 
during  fixing  in  weak  hydrochloric  acid.  Bank  has 
described  a  process  for  the  production  of  positives  in 
platinum  plus  silver,  as  follows :— Thick  Hives  paper  is 
painted  with  a  solution  of  20  grms.  of  ammomo-ferric 
oxalate  and  5  c.c.  of  2  per  cent,  potassium  platinous 
chloride  in  100  c.c.  of  water.  When  dry,  it  is  exposed 
under  a  negative  aud  developed  in  silver  nitrate.  1  grin.  ; 
citric  acid,  l'i  ammonio-ferric  citrate,  2-5;  oxalic  acid, 
0'8;  4  per  cent,  potassium  bichromate,  10  drops;  water, 
250  c.c.  After  washing,  it  is  fixed  in  ammonia,  4  gnus,  j 
sodium  citrate,  4  grms.  :  water,  200  c.c.  The  prints  can  be 
finally  toned  in  a  platinum  bath  if  desired. 

Unit  and  Troosl  have  introduced  a  paper  giving  a  per- 
permanent  brown  image  on  a  white  ground  which  only 
requires  water  to  finish  it.  80  to  100  grms.  of  animonio- 
ferrie  citrate,  12  to  20  of  silver  nitrate,  15  to  20  of  tartaric 
acid,  and  (in  another  portion)  10  to  15  grms.  of  gelatin  are 
ed  in  water,  and  the  whole  is  made  up  to  1  litre.  Paper 
is  coated  and  dned  as  usual.  Valenta  finds  that  Merck's 
green  ammonio-ferric  citrate  is  preferable  to  the  ordinary 
brown  salt,  for  it  is  eight  times  more  sensitive,  the  coating 
fluid  keeps  better,  and  the  prepared  paper  itself  keeps  quite 
as  well.  His  formula  is:  (A.)  green  double  citrate,  12-5 
grms. ;  water,  50  c.c. ;  (B.)  potassium  ferricyauide,  4  ■  5 
grms. ;  water,  50  c.c. 

Fisch  has  worked  out  Itterheim's  "  negrotype  "  again.  A 
solution  of  25  parts  of  gum  arabic,  1  of  potassium  bichro- 
mate, and  1  of  alcohol  in  100  of  water  is  spread  on  paper, 
dried,  and  exposed  under  a  negative  for  J  to  4  minutes. 
Tile  print  is  dipped  in  water  to  remove  the  unaltered  portion 
of  the  coating,  then  dried,  and  a  varnish  of  5  parts  of 
bleached  shellac,  1  of  Frankfort  (vine)  black,  and  100  of 
alcohol,  applied  with  a  brush.  Finally,  it  is  washed  in 
2  per  cent,  sulphuric  acid,  which  dissolves  the  rest  of  the 
bichroinated  gum,  leaving  behind  the  pigment  that  has 
>ettled  on  the  exposed  parts  or  shadows  of  the  picture. 

For  the  intensification  of  carbon  transparencies,  Burton 
makes  use  of  a  05  per  cent,  solution  of  silver  nitrate, 
followed  by  a  pyro-silver  intensifier.  A  permanent  warm 
brown  tone  is  thus  produced. 

In  the  domain  of  collotype,  Classen  claims  the  applica- 
tion of  a  suhstratum  of  rosin  soap  to  the  plate  before  coat- 
ing with  the  gelatin  solution,  thus  obtaining  a  specially 
strong  film  capable  of  yielding  an  unusually  large  number 
of  impressions.  The  chief  advance  in  this  direction  is  in 
the  employment  of  aluminium  to  replace  the  glass  supports. 
The  use  of  the  metal  not  only  removes  all  danger  of 
breakage,  but  makes  the  process  easier  to  work  in  a  had  or 
artificial  light,  as  the  condition  of  the  film  when  in  the  press 
can  be  more  readily  seen  against  the  white  metallic  back- 
ground. Albert  cleans  the  aluminium  plates  when  new  by 
rubbing  them  with  1  :  :',  ammonia  and  drying  them  with  a 
cloth.  Used  plates  are  freed  from  gelatin  by  immersion 
in  1 :  30  sulphuric  acid  and  then  cleaned  as  before.  During 
the  Irving  process  the  plates  carrying  the  sensitivefilm  should 
be  supported  horizontally  on  glass,  and  the  exposure  to  light 
should  not  be  carried  so  far  as  is  necessary  with  glass 
supports.  While  being  printed  from,  they  are  moistened 
('■  etched  ")  with  glycerin  and  water  only  ;  but  if  the  high 
lights  take  the  ink  at  all,  a  little  ammonia  or  preferably 
acid,  may  be  added  to  the  "etching"  liquid. 

Moses  has  patented  an  etching  process  for  gelatin  plates, 
which  is  particularly  suited  for  plans,  ,\;c.  A  gelatin  film 
is  cemented  to  a  ground-glass  support  by  means  of  some 
adhesive  insoluble  in  water,  A  ground,  consisting  of  wax, 
phaltum,  mastic,  and  turpentine  is  next  applied,  and 
after  drying,  'lie  design  is  drawn  with  the  needle.  The 
plate  is  then  brushed  over  with  a  dark  water-colour  (e.g., 
Indian  ink  i  rubbed  down  in  a  bichromate  solution,  and 
the  glass  side  is  exposed  to  light  so  as  to  render  the  gelatin 
insoluble  where  the  ground  has  been  perforated.  The  face 
is  washed  with  a  damp  sponge,  the  ground  removed  by 
turpentine,  and  tin-  whole  treated  with  water  containing 
cerill,  ammonia,  and  potassium  nitrate,  in  order  to  swell 
tli.    protected  portions  of  the  film,   and    to   leave   the    line- 


sunk  below  the  surface.     It  can  then  be  printed  from  as  if 
it  were  an  ordinary  collotype  plate. 

For  producing  negatives  suitable  for  photo-lithography, 
very  slow  grainless  plates  are  requisite.  These  may  be 
obtained  from  bromide  plates  of  commerce  by  treating 
them  with  a  0-l  per  cent,  solution  of  bichromate  before 
use.  As  an  etching  ground  for  zinc  plates  Pope  recommends 
a  mixture  of  asphaltum,  2  parts ;  rosin,  2  parts ;  and 
dragon's-blood,  1  part.  This  is  dusted  on,  and  finally 
melted  as  usual.  In  the  preparation  of  relief  blocks  by  the 
gelatin  process,  Yallot  prefers  to  employ  "  meta-gelatin," 
which  he  makes  by  boiling  500  grms.  of  glue  in  800  c.c.  of 
water  and  125  c.c.  of  ammonia  for  an  hour,  the  amount  of 
liquid  evaporated  being  constantly  replaced.  To  coat  copper 
plates  he  uses  10  grms.  of  meta-gelatin,  3  of  ammonium 
bichromate,  and  100  c.c.  of  waters  or  5  grms.  of  meta-gelatin, 
50  of  albumin,  3  of  bichromate,  and  50  c.c.  of  water.  The 
latter  formula  allows  of  a  stronger  heating  of  the  plate,  but 
with  the  former  the  temperature  must  not  exceed  334°  ('. 
Steel  plates  may  be  etched  by  placing  them  in  contact  with 
zinc  in  a  mixture  of  the  nitrates  of  silver  and  mercury,  pre- 
pared by  dissolving  30  grms.  of  silver  in  100  of  nitric 
acid,  and  30  grms.  of  mercury  in  150  c.c.  of  the  same, 
adding  150  c.c.  of  water  to  each,  then  mixing  the  two 
together,  and  diluting  to  a  convenient  strength. 

In  working  the  three-colour  process,  Elsdeu  prepares 
colour  screens  in  the  subjoined  manner  : — For  violet,  strong 
solution  of  copper  chloride,  7  c.e.  ;  water,  17  c.c.  ;  filtered 
and  mixed  with  methyl  violet  B  (concentrated  solution), 
3  c.c. ;  magenta  S  (ditto),  5  c.c.  For  orange-red,  strong 
cobalt  chloride,  15  c.c. ;  water,  35  ;  5  per  cent,  ammonium 
bichromate,  25  ;  ammonia,  2 —3  c.c.,  filtered.  For  green,  a 
solution  of  nickel  sulphate.  These  are  placed  in  troughs 
with  strictly  parallel  sides  of  about  ^-iuch  diameter. 

— F.  H.  I,. 

Ht/dro.vylaminc  Sulphate,  Economic  Preparation  of.  E. 
Divers  and  T.  Haga.  J.  Coll.  Science,  Imp.  Univ.  of 
Japan,  1897,  9,  [2],  291. 

See  under  XX.,  page  553. 


XXII.-EXPLOSiVES.  MATCHES,  Etc. 

PATENTS. 

Explosives  [Ammonium  Nitrate'],  Impts.  in  the  Manufac- 
ture of  .  G.  G.  Andre,  Glenlean,  Argyllshire;  and  C.  H. 
Curtis,  London.     Eng.  Pat.  11,842,  June  1,  1896. 

A  safety,  or  nameless,  explosive  consisting  of  ammonium 
nitrate,  wood  meal,  and  starch,  or  a  certain  proportion  of 
potassium  nitrate  may  be  substituted  for  part  of  the  ammo- 
nium nitrate.  The  following  proportions  are  given:  (o) 
wood  meal,  4  percent.;  starch,  3'5  percent.;  ammonium 
nitrate,  92-5  per  cent. ;  (6)  wood  meal,  4  per  cent. ;  starch, 
3  ■  5  per  cent. ;  ammonium  nitrate,  90  per  cent. ;  potassium 
nitrate,  2' 5  per  cent. — 11.  B.  P. 

Explosives  [Ammonium  Nitrate],  Improved  Manufacture 
of.  G.  Beueke,  Southport,  Lancashire.  Eng.  Pat.  13,922, 
June  24,  1896. 

In  order  to  ensure  the  more  thorough  detonation  of  explo- 
sives compounded  of  ammonium  or  another  inorganic  nitrate 
and  resins,  the  addition  of  bichromate  of  potassium,  sodium, 
or  ammonium,  but  preferably  the  potassium  salt,  is  claimed. 
The  necessity  of  a  thoroughly  even  and  intimate  mixture 
of  the  ingredients  is  pointed  out.  The  process  of  manufac- 
ture is  briefly  described,  and  the  following  given  as  the 
composition  :  ammonium  nitrate,  924  parts;  resin,  5  parts  ; 
and  potassium  bichromate,  2i  parts. — K.  B.  P. 

Explosives  [Smokeless  Powder],  Impts.  in.  A.  F.  Ilar- 
greaves,  Koslin,  Scotland.  Eng.  Pat.  15,351,  July  10, 
1896. 

Skeins,  or  hanks,  of  cotton  thread  are  nitrated,  and  then 
thoroughly  washed  and  boiled  until  stable. 

Whilst    still    moist,    a    suitable    number   of  threads  arc 
twisted  into  a   rope,  which   is   then    passed   through   a  hot 
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water-bath  in  which  any,  or  all,  <  t  the  following  substances 
bare  been  dissolved  :  —  Nitrates  ol  btrinm,  potassium, 
ammonium,  and  Bodjnm,  and  a  little  starch  or  gam. 

\iur  passing  through  the  bath,  the  "  rope 
to  oool,  and  is  then  squeezed  through  rollers  to  remove 
excess  of  the  solution,    A   number,  preferably    tl 

opes  are  twisted  together  to  form  a  Mill  burger  on.-. 

which,   whil-t  still   moist,   is    passed   through   a   bath   of 

ether,  dilmed  with  ether-alcohol,  ether, 

benzene,  or   naphtha.      Preferably,   the   bath  consists    of 

1  pan  of  aei  :  oi  ts  of  benzene. 

I'll  is  stiffens  the  rope  without  destroying  its  fibrous 
nature,  and  oanses  the  individual  strands  to  adhere. 
Whilst  still  «et  aud  in  an  uninflammable  state,  the  "  rope  " 
is  cut  into  suitable  lengths,  which,  after  drying,  constitute 
powder  pellets.—  Ft.  1!.  1'. 

Erpiosives  ,  Smokeless  Powder],  Impts.in  the  Manufactun 
of.      F.  W.  Jones,    Berwick,   Herts.     Kng.   Pat.   1151, 

.Ian.  I."..  1897. 

THIS  invention  aims  at  regulating  the  densities  ami  rat<  - 
of  combustion  of  smokeless  powders,  particularly  that 
kind  of  which   nitro-cellnlose  gelatinised    bj    a    suitable 

solvent,  is  a  main  ingredient. 

The  first  process  consists  in  treating  the  granulated 
powder  in  a  " swelling-bath," in  which  it  i-  soaked  in  an 
aqueous  or  alcoholic  solution  of  a  solvent  tor  nitro-cellnlose, 
such  as  ether,  acetone,  ketones,  and  acetic  ethers  of  the 
paraffins,  for  one  or  more  days,  ether  with  or  without 
agil  iti. mi  and  the  application  of  heat. 

The  solvent  is  then  extracted  bj  washing  or  bj  pass 
through  steam,  &c   This  bath  causes  the  powder  to  swell,  the 
increase  in  hulk  being  greater,  the  greater  the  strength  of 
the  solution,  the  higher  the  temperature,  or  the   longer  the 
action  is  continued. 

The  powder,  when  freed  from  the  solvent,  is  then  dried 
for  use. 

In  the  ease  of  powders  in  which  one,  or  more,  of  the  solid 
ingredients  melts  below  the  temperature  of  boiliug  water, 
and,  when  melted,  has  a  solvent  action  on  the  base,  such 
as  the  di-  or  tri-nitro  derivatives  of  benzene,  toluene,  &c. 
the  grains  are  kept  in  a  bath  of  water  at  a  temperature 
above  the  melting  point  of  the  above-mentioned  ingredient 
for  one  or  more  hours  (they  may  or  may  nol  have  been 
previously  treated  in  the  swelling-bath).  The  effect  of 
this  treatment  is  to  make  the  rate  of  combustion  vary  at 
different  points  in  each  grain,  so  that  "  the  burning  stir:  I 
increase  as  the  combustion  progresses,"  thus  enabling  low 
initial  pressures  to  be  obtained.  The  following  are  given 
as  three  general  compositions  between  the  limits  of  which, 
powders  for  every  kind  of  firearm  can  be  made  by  tl 
-ses  :— 

1st.  Nitro-eellulose,  100  per  cent,  to  75  per  cent. 

Slowing  material,  such  as  the   di-  and   tri-nitro-benzi 
toluene,  and  zylene,  0  per  cent,  to  25  per  cent. 

2nd.   Nitrocellulose.  '.'0  per  cent,  to  60  per  cent. ;  litro- 
.  rin.  10  per  cent,  to  10  per  cent. 

3rd.  Nitro-cellnlose.  90  per  cent,  to  50  per  cent. ;  nitro- 
glycerin, 10  per  cent,  to  25  per  cent.;  slowing  material  as 
in  1st.  0  per  cent,  to  25  per  cent. — B.  R.  1>. 

XX1II.-ANALYTICAL  CHEMISTKY. 

ISnRGASIC   CHEMISTRY.— QUALITATIVE. 

Carbonic  Oxide,  A  Reaction  of.     A.  Mermet.     Coinptes 
Bend.  1S97,  124,  621—624. 

Carbonic  oxide  was  found  to  decolorise  weak  potassium 
permanganate  solution  acidified  with  nitric  acid.  The 
decoloration  was  hastened  by  silver  nitrate.  For  the  dc- 
tection  of  oo-j  per  cent,  aud  upwards  of  carbonic  oxide  in 
air,  two  solutions  (A.  and  B.)  were  prepared.  A.  was  made 
by  dissolving  2 — 3  grms.of  silver  nitrate  in  a  litre  of  distilled 
water  ;  B.  by  boiling  a  litre  of  water  with  a  few  drop- 
pure  nitric  acid  and  adding  permanganate  until  the  colour 
persists — indicating  the  destruction  of  organic  matter — and 
then,  after  cooling,  adding  1  grm.  of  permanganate  crystals 
aud    50    c.c.    of  uitric    acid.     The    reagent    was    prepared 


freshly,  as  required  for  us,-,  hi  taking  20  c.i .  of  A.,  l  e.c.  of 

11.,  and   1  0.0.  acid,  and    making  up    t.i    .'ill  C.C.  with 

water  deprived  of  organic  matter.  25  c.c.  of  this  reagent 
was  added  pected  air  collected  by  displacement  of 

water  in  a  stoppered  flask  i  after  standing  tor  21  hours 
screened  from  strong  light, d  a  was  found  to  have 

I  '  '  ixide  was  present.  A  blank  experiment 
was  made  -imultau  sousl]  »  ith  good  air.  The  d.colorisation 
took  place  more  rapidly  tie-  greater  the  amount  of  carbonic 
oxide.  Air  collected  near  an  anthracite  stove,  and  near  a 
cliimnci   -  iWU    draught,  were   found    to    be  con- 

taminated therewith. 

Boussingaull  had  previously  found  carbonic  oxide 
accompanying  the  oxygen  given  off  in  daylight  by  plant-. 

The  author  failed  to   detect    it    in    the    ail    of   a    greenhou-.. 

It  seemed  possible  that  the  quantities  of  carbonic  oxide 
continually  east  into  the  air  might  be  partially  oxidised  to 
oxalic  acid.  and.  to  test  this  supposition,  rain  water  was 
collected  in  an  open  field,  concentrated,  and  examined. 
Traces  of  calcium  oxalate  were  found.  This  matter  i- 
being  further  investigated, — .1.  A.  Ii. 

/        ride  (     '■/  Ores,     K.  Pearce.     Kng.  and  .Mining  J., 
April  17,  1S;>7.  S76. 

the  detection  of  tellurium,  when  present  in  an  un- 
oxidised  form,  as  a  telluride,  in  gold-bearing  ores,  a  sample 
of  the  fine  pulp  is  treated  with  strong  nitric  acid  in  a 
porcelain  dish  anil  heat  applied  until  the  material  is 
perfectly  oxidised.  Strong  sulphuric  acid  is  then  added, 
and  heat  applied  until  the  excess  of  nitric  acid  is  expelled, 
or  until  copious  fumes  of  sulphuric  acid  are  evolved.  When 
cold,  hydrochloric  acid  and  water  arc  added  in  about  equal 
proportions,  the  solution  is  filtered  and  treated  with  stannous 
chloride  precisely  a-  in  the  case  of  oxidised  tellurium  o 
when  a  carmine  tint  is  produced. 

The  production  of  the  coloration  by  gently  heating  a  minute 
fragment  of  the  mineral  with  a  drop  of  concentrated 
sulphuric  acid  is  of  little  or  no  value,  as  the  other  minerals 
commonly  associated  with  tellurium  in  gold-bearing  ores, 
interfere  with  or  conceal  this  reaction.  —  /,.  S. 

INORGANIC   CHEMISTRY.— 
QUANTITATIVE. 

Potash,  Soluble  :   Estimation  of.     A.  Mcreicr.      Hull. 
Assoc.  Beige  des  Chimistes  10,  [11],  103 — 105. 

In  place  of  the  sodium  formate  employed  in  the  old  method  of 
Corretiwinder  and  Contamine,  for  the  reduction  of  potassium 
platinum  chloride,  the  author  proposes  to  use   mercurous 
chloride,  with  which  the   reduction   commences  at   60 
and  is  complete  at  boiling  temperature. 

.">  or  10  grin-,  of  substance,  fineli  ground  underwater, 
are  digested  cold  for  one  hour  in  a  500  c.c.  flask  filled  up 
to  the  mark  with  water,  25  c.c.  of  the  char  liquid  being  then 
evaporated  to  dryness  on  the  water-bath  with  1  e.c.  of 
hydrochloric  acid  and  heated  gently  to  drive  off  any 
ammonium  salts  anil  organic  matter.  The  residue  is  taken 
up  with  water  acidified  with  hydrochloric  acid,  filtered  if 
necessary,  and  then  evaporated  to  syrup  with  10  c.c.  of  a  10 
percent  solution  of  PtClf.  When  .old  the  precipitate  is 
extracted  with  50  c.c.  of  85°  alcohol  ■+■  5  c.c.  of  ether  and 
washed  with  the  same  liquid  until  all  the  PtCl,  is  removed, 
the  remainder  being  dissolved  in  boiling  water  and  the 
platinum  precipitated  as  a  heavy  grey  powder  by  the  gradual 
addition  of  about  2  grins,  of  lie;  a  Uj  at  boiling  temperature. 
1  or  2  c.c.  of  hydrochloric  acid  being  added  after  the 
precipitate  is  settled,  and  the  whole  again  heated  to  boiling 
point.  When  somewhat  cooled  the  platinum  is  filtered  off, 
washed  with  boiling  water  until  tree  from  chlorine,  and 
calcined  without  drying  the  filter,  the  weight  of  metal 
multiplied  by  0*4835  giving  the  amount  of  potassium  oxide 
preseut  in  the  substance  in  the  soluble  form. — (     S. 

Steel,  Hardening-Carbon  and  Carbide-Carbon  in  ;  Deter- 
mination of.  H.  Juptncr  v.  Jonstorff.  Iron  and  Steel 
Inst.  Mai   1S97;  Ironmonger  1897,  79,  351—356. 

Hahdbhihg  carbon  has  not  hitherto  been  determined 
directly,    but    has    been    estimated     (wheu    necessary)    by 
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deducting  graphitic  and  graphitic  temper  carbon,  and  the 
ordinary  carbide  carbon  from  the  total  carbon,  thus 
accumulating  all  the  errors  of  the  whole  process  in  this  one 
determination.  The  author  has  now  investigated  the 
eolorimetric  and  gravimetric  tests  for  carbon  in  steel  and 
publishes  in  detail  the  results  of  his  experiments.  To 
determine  the  hardening-  and  carbide-carbon  contents  in 
steel  he  proceeds  as  follows: — 02  grm.  of  the  steel  is 
treated  with  10  c.c.  of  dilute  nitric  acid  in  the  cold  (2  vols, 
of  concentrated  acid  mixed  with  :!  vols,  of  water),  the 
vessel  being  allowed  to  stand  in  cold  water.  The  solution 
is  well  and  repeatedly  shaken,  and  when  no  further  evolution 
of  sas  is  observed,  it  is  well  mixed  and  filtered  through  a 
dry  filter  without  subsequent  washing.  The  filter  should 
first  be  hardened  with  nitric  acid.  2  c.c.  of  the  filtrate  are 
used  for  the  determination  of  the  hardening  carbon  by 
direct  eolorimetric  comparison  with  the  ordinary  colour 
standards.  In  this  way  (working  in  the  cold)  the  com- 
parison is  accurate,  but  when  the  hardening  carbon  is  less 
than  0- 15  per  cent,  the  colour  of  the  solution  is  somewhat 
greenish  and  the  results  appear  to  be  a  little  too  low.  The 
error  may  be  rectified  by  multiplying  by  1*3  the  results 
obtained,  when  the  solution  is  at  all  greenish.  Another 
2  c.c.  of  the  filtrate  are  set  aside.  Meanwhile  0  04  grm.  of 
the  steel  is  weighed,  treated  with  the  dilute  nitric  acid,  and 
transferred  to  a  water-bath  at  8o  C,  simultaneously  with 
the  2  c.c.  of  hardening  carbon  test  that  had  been  placed 
aside.  When  complete  solution  is  effected,  both  series  of 
solutions  are  compared  with  the  same  standard,  and  from 
the  compared  volume  of  the  solution  of  the  total  carbon,  is 
subtracted  the  compared  volume  of  the  hardening-earbon 
solution  which  had  been  heated  to  80c  C.  The  difference 
gives  the  volume  corresponding  to  the  carbide  carbon,  from 
which  the  percentage  contents  can  be  readily  calculated. 
The  author  uses  uualterable  standards  made  by  mixing 
slightly  acidulated  solutions  of  Fe-,C16  and  CoCU. 

— W.  G.  M. 

Copper,  Determination  of,  as  Sub-sulphide.     R.  Weg- 
scheider.     Monatsh.  f.  Cheni.,  18,  44—  47. 

A  reply  to  criticisms  of  Murmann's  on  a  former  paper  of 
the  author's  (this  Journal,  1894,  G7,  and  1897,  359). 
Murmann  quotes  the  author  as  saying  that  the  sub-sulphide 
method  always  gives  figures  too  low  by  about  0-3  percent. 
The  author  points  out  that  his  results  were  sometimes 
above,  sometimes  below  the  truth,  and  remarks  that  his  work 
w  as  performed  on  such  small  quantities  that  the  manipula- 
tive losses,  even  with  careful  work,  would  always  account  for 
the  low  results.  The  same  losses,  on  the  amounts  with 
which  Murmann  worked,  would  not  have  meant  more  than 
u- 1  per  cent. 

Murmann  again  quotes  the  author  as  directing  that  the 
crucible  should  be  heated  merely  with  the  tip  of  the  Bunsen 
flame ;  the  real  directions  were  to  heat  to  dull  redness,  and  the 
author  pointed  out  that  a  rise  of  temperature  above  this  would 
do  no  appreciable  injury  if  not  too  long  continued,  for  the  re- 
duction of  the  sub-sulphide  by  hydrogen  is  a  very  slow  pro- 
cess. Murmann,  lastly,  makes  the  author  say  that  the  cause  of 
too  high  figures  when  the  ignition  of  the  cuprie  sulphide  is 
carried  out  in  hydrogen  sulphide,  is  merely  that  the  cuprie 
sulphide  is  then  not  completely  decomposed,  and  points  out 
that  under  these  circumstances  it  is  in  part  formed  from  the 
cuprous  sulphide  and  hydrogen  sulphide.  The  word. 
"  merely."  which  alters  the  sense  of  the  statement,  was  not  in 
the  author's  paper.  The  decomposition  of  cuprie  sulphide 
in  a  stream  of  hydrogen  sulphide  is  so  rapid  that  its  incom- 
pleteness is  only  to  be  accounted  for  by  the  existence  of  an 
inverse  action  and  the  attainment  of  equilibrium  between 
the  two  ;  but  the  author  did  not  think  it  necessary  in  an 
analytical  paper  to  draw  attention  to  this,  and  contented 
himself  "ith  mentioning  the  ultimate  result.-    .1.  T.  D. 

Aeetyleneas  Quantitative  Reagent.    '  Estimation  and  Sepa- 
ration  of Copper."]     II.   (I.  Soderbaum.     Her.  30,  902  — 

9114. 

It  was  shown  recently  (Her.  30,  760 — 814)  that  acetylene 
precipitates  the  metal  completely  from  an  ammoniacal 
copper  solution  as  black  enpric  acetylide,  anil  the  mother- 


liquor,  after  acidulating,  does  not  give  the  copper  reaction 
with  potassium  ferrocyanide.  For  analysis,  the  salt  is 
dissolved  iu  100  to  200  times  its  weight  of  water,  a  few 
c.c.  of  ammonia  are  added,  the  solution  is  then  warmed  on 
the  water-bath,  and  acetylene  is  passed  through  until  the 
solution  is  saturated.  The  estimation  is  carried  out  pre- 
ferably in  an  Erlenmeyer  flask,  and,  if  closed,  the  precipitate 
may  be  left  an  indefinite  time  without  undergoing  any 
change.  On  standing  in  an  open  vessel,  however,  a  part 
of  the  copper  again  passes  into  solution.  After  filtering 
and  washing  the  acetylide,  it  is  digested  for  half  an  hour 
with  hot  dilute  nitric  acid,  filtered  from  a  carbonaceous 
residue,  the  filtrate  evaporated  to  dryness  and  converted  by 
careful  heating  into  cuprie  oxide,  which  is  then  weighed 
together  with  the  ashed  filter-paper.  The  method  is  an 
accurate  one  ; 0-4775  grm.  of  CnS045HjO  containing  0'  1214 
grm.  =  25'42  per  cent,  of  Cu.  gave  0'  1516  grm.  of  CuO  = 
01211  grm.  =  25'35  per  cent,  of  Cu  The  presence  of  alkali 
salts  does  not  affect  the  precipitation,  although  au  excess  of 
ammonium  salts  does.  The  filtrate  from  the  acetylide  can 
be  utilised  for  determining  the  acid,  thus  :  05105  grm.  of 
CuCl,2lLO  gave  0-8565  grm.  of  AgCl  =  41*5  percent. 
(calculated  41"  6  per  cent.).  The  method  has  also  been 
employed  for  separating  metals,  and  in  the  case  of  a 
mixture  of  copper  and  zinc,  accurate  results  have  been 
obtained,  care  being  taken  to  have  sulphurous  acid  present, 
when  the  copper  is  precipitated  at  first  as  a  brownish-red 
precipitate,  which  turns  black,  and  contains  Cu  :  C  =  about 
2:3.  The  zinc  is  determined  in  the  filtrate  either  gravi- 
metrically  or  volumetricallv. — T.A.  L. 

ORGANIC  CHEMISTRY.— QUALITATIVE. 

Benzene,    A    Means    of    Distinguishing   from     Petroleum 
Spirit.    A.  Gawalowski.  Chem.  Zeit.  Rep.  1897,  21,  100. 

Picric  acid  easily  dissolves  in  benzene  with  an  intense 
yellow  colour,  whilst  in  petroleum  spirit  it  is  only  slightly 
soluble  with  a  nearly  colourless  solution.  If  an  equal 
volume  of  petroleum  spirit  be  added  to  a  concentrated 
solution  of  picric  acid  in  benzene,  a  crystalline  precipitate 
of  picric  acid  separates  out. — A.  S. 

Witramines  and  Nitrosamines  [Liebermann's  Reaction, 
§•(•.],  Characterisation  of  Aromatic.  J.  Pinnow.  Ber.  30, 
833—843. 

With  a  view  of  distinguishing  between  aromatic  nitramines 
and  nitrosamines,  the  author  quotes  certain  reactions  for 
this  purpose,  some  of  which  can  even  be  employed  for 
separations,  hat  no  absolutely  general  method  has  been 
obtained.  He  employs  principally  Liebennaun's  nitroso 
reaction,  for  which  purpose  the  substance  i-  dissolved 
in  phenol,  two  or  three  drops  of  concentrated  sulphuric 
acid  added,  and  the  mixture  is  warmed  for  5 — 10  seconds 
on  the  water-bath.  Under  these  conditions,  toluenediazo 
acid  (CBH4.CH,.NHNOs),  trinitrotolyl-  and  trinitro- 
phenylmethylnitramine  do  not  give  the  nitroso  reaction, 
although  the  latter  gives  a  fine  red  coloration,  but  this 
is  probably  due  to  the  action  of  the  potash.  Tolyl- 
metbyl  nitramine  gives  the  nitroso  reaction  in  the  cold, 
but  the  coloration  has  a  greenish  shade  and  is  weak. 
Under  all  conditions,  ^>-nitrophenylnitrarnine  and  its  methyl 
ether  give  bluish-green  colorations,  whilst  the  same  is  the 
case  with  o-nitrotolylmethylnitramine  in  the  cold,  and  with 
m-nitrotolylnitramine  and  its  methyl  ether  on  warming. 
These  two  latter  and  o-nitrotolylnitramine  give  dirty  green 
to  olive-green  colorations,  whilst,  on  warming,  o-nitrotolyl- 
nitramine  and  its  methyl  ether  give  greyish-blue,  or,  on 
longer  heating,  violet-blue  shades.  Tetranitrodimethyldi- 
nitramidodiphenylinethane  requires  to  be  warmed  with 
phenol  in  order  to  dissolve  it,  and,  according  to  the  time 
of  heating,  gives  bluish-green  to  pure  blue  colorations. 
The  author  concludes  from  these  results  that  it  would  be 
possible  in  other  cases  to  distinguish  by  means  of  this 
reaction  between  nitrosamines  and  purely  aromatic  nitr- 
amines, since  the  coloration,  if  any,  obtained  either  in 
the  cold  or  on  heating,  differs  from  the  pure  blue,  given  by 
the  nitrosamines.  It  is  further  remarked  that  aromatic 
nitramines.  under  the  action  of  mineral  acids,  are  converted 


J.,.,.  K..1897.]       THE  JOURNAL   OF  THE   SOCIETY   OF  CHEMICAL  INDUSTKY. 


into  />-  or  "■  nitrated  anilines,  whereat  by  the  action  of 
aonoentrated  hydrochloric  acid  01  of  aniline  hydrochloride 
on  aitroeamines,  the  oitroso  group  i~  separated.     T,  A.  L. 

mng~\    Saccharification   of  the   Mash,    Testing  tit*. 

.1    Fuobs,    Zeits.  f.  >i.  gee.  Brauwesen,  20,  [153,208 — 

804. 
To  prevent  the  iodine   reaction   front  being  masked  by  the 
brown  and  red  colorations  produced  bj    dextrin,  albumi- 
noids,  and  particles  of  grains  present  in  the  mash  g 
the  Following  method  is  adopted  in  tin'  laboratory  of  the 
Munich  Scientific  Station  for  Braving': — 

Small  dry  plates  of  gypsum,  I  to  -i  cm.  wide,  lo  t"  IS  cm. 
long,  and  0-4  to  0*8  cm.  thick,  are  need,  on  to  which  is 
allowed  to  tall  "»<■  drop  of  th<'  wort  or  mash  to  be  tested. 
The  lii|uiil  i<  rapidly  absorbed,  leaving  the  non-liquefied 
portions  on  the  surface  of  the  plate,  so  thai  if  a  little  , 
iodine  solution  be  applied  to  the  sanu'  spot,  a  bine  colora- 
tion win  be  produced  so  long  as  any  of  tin-  Btarch  remains 
unconverted.  The  iodine  seems  t..  be  decolorised  on 
absorption  by  the  gypsum,  ami  thus  the  end  point  of 
conversion  is  more  sharply  defined  than  when  the  tesi 
performed  in  tubes  c.r  on  a  porcelain  plate.  Moreover, 
the  various  tests  for  each  mash  can  he  made  on  the  one 
slab,  which,  the  intervals  between  each  test  being  inscribed 
thereon,  can  be  kept  as  a  permanent  record.—  i  .  S, 

Colouring  of  Wines,  Distinguishing  Coal-Tar  Colours 
from  Caramel.  A.  d'Aguiar  ami  W.  da  Silva.  Hull. 
8oc  t  him.  1897,  17,  443—449. 

It  has  been  stated  by  Ma'.aghaes  (C  imptes  Rend.  123,  896  ■ 
this  Journal,  1897,  156)  that  it  is  not  possible,  by  the  tests 
commonly  in  use,  to  distinguish  caramel  from  certain  coal- 
tar  colours  when  used  for  the  purpose  of  colouring  white 
wines  and  brandies.  The  authors  have  therefore  made 
experiments  in  this  respect  with  a  number  of  yellow  and 
brown  eoal-tar  colouring  matters.  I  In  extraction  with  am\  i 
alcohol,  the  extract  is  less  coloured  in  the  case  of  caramel 
than  in  that  of  any  coal-tar  colour,  except  Naphthol  Yellow  S, 
and  the  latter  colour  is  readily  distinguished  from  caramel 
by  dyeing  silk  threads  in  the  solutions.  When  the  amvl 
alcohol  extracts  are  evaporated  to  dryness  and  treated  with 
sulphuric  acid,  curatrel  yields  a  brownish-black  colour, 
differing  from  all  the  rest.  With  other  tests  the  authors 
obtain  equally  distinctive  indications,  and  they  conclude 
that  the  present  methods  of  testing  are  entirely  satisfactory  . 

— B.  15.  B." 

Lavender  Oil,  Detection  of  Adulteration.     Schimmcl's 
Hep.,  April   1897,  24. 

An  ingenious  fraud  has  lately  been  detected,  demonstrating 
that  certain  unscrupulous  dealers  keep  themselves  well 
informed  in  the  advance  of  analvtical  processes  for  the 
valuation  of  essential  oils,  and  endeavour  to  meet  the 
tests  by  more  than  ordinary  methods.  Two  samples  of 
lavender  oil  were  sent  for  valuation,  which  gave  the  follow- 
ing data  : — 


N           Specific  Gravity.       Optical  Rotation.    Per  Cent.. 

1  1              0-900 

2  0'905                              ,V5" 

18*8 

47-:, 

The  facts  that  the  specific  gravity  of  these  oils  was 
abnormally  high  and  that  during  the  process  of  saponifica- 
tion a  solid  body,  never  before  observed,  separated  from  the 
alcoholic  potash  solution,  aroused  suspicion.  A  larger 
quantity  was  therefore  saponified  with  aqueous  potash 
solution,  since  ethyl  or  methyl  esters  would  escape  detection 
when  alcoholic  potash  is  used.  On  separating  the  alkaline 
solution  and  distilling,  several  c.c.  of  cthylic  alcohol  were 
obtained.  In  the  residue,  the  presence  of  an  organic  acid 
was  deteeted  ;  this  was  isolated,  purified,  and  proved  to  be 
succinic  acid.  Since  pure  lavender  oil  does  not  contain 
ethyl  succinate,  it  is  evident  that  this  ester  had  been  added 
for  the  purpose  of  giving  a  fictitious  value  to  the  oil.  as 
shown  by  its  ester  number.  In  the  present  instance,  about 
B  per  cent,  of  ethyl  succinate  had  been  added,  which  would 


require  the  same  amonnl  of  potash  for  its  saponification  as 
about  18  per  cent  of  linalyl  acetate.     In  order   to  rapidly 

detect    the    presem t"    the    BSteTI    of    succinic,   oxalic,   or 

corresponding  acids  in  lavender  oil.  the  following  simple 
available: — About  -j  grms.  of  the  oil  tied, 

and  the  portion   insoluble  in   water  washed  out  with  etl 
the  aqueous  residue  is  neutralised  with  aeid  and  diluted  up 

to  ."ill  c.c.  ;   tO  this,  10  C.C.  of  cold    Saturated  barium  chloride 

solution  are  added,  the  liquid  wan I  on  the  water-bath  lor 

two  hours,  and  then  cooled.     The  formation  of  any  crystal- 

line  precipitate  i-  indicative  of  adulteration,  since  the  barium 
salts  of  acetic  and  butyric  acids,  the  normal  organic  acids  of 
lavender  oil,  are  soluble. — I.  <  i    I',. 

Star  Anise  Oil    Testing  fin  Kerosene"].    Schimmel's 

h'ep..  April  1897,  37. 

ALTHOUGH  much  oil,  which  had  an  abnormally  low  con- 
gealing point,  has  b.en  met  with,  tin-  admixture  of  kerosene 
has  not  been  discovered.  To  test  the  question,  30  kilos,  of 
abnormal  oil,  congealing  at  lo  "25  ami  10°  C.,  were  frac- 
tionated, but  no  kerosene  was  found  in  the  first  fraction  of 
300  c.c.  It  is  possible  that  the  abnormally  low  congealing 
point  may  be  due  to  a  large  proportion  of  methylcbavicol 
present.  The  experimental  admixture  of  kerosene  with  star 
anise  oil  shows  that  its  presence  does  not  greatly  modify 
the  congealing  point,  bnl  markedly  lowers  the  specific 
gravity  and  affects  tie  solubility  in  alcohol.  The  gravity 
of  the  pure  oil  should  lie  between  0*980  ami  0-990  at 
1 5  C,  and  it  should  give  a  perfectly  clear  solution  with 
:t  parts  of  90  per  cent,  alcohol. — J.  1 1,  li. 


ORGANIC  CHEMISTRY.— QUANTITA TIVE. 

Alizarin,  Analytical  Methods  employed  in  the  Manufacture 
of.  A.  G.  Perkin.  .1.  Soc.  D)ers  and  Colourists,  1897, 
81—87. 

The  Meister,  Lucius,  and  Bruning  modification  of  Luck's 
method, of  1876,  is  still  universally  employed.  (See  Lunge's 
Coal-Tar  and  Ammonia,  1887,  318 — 3-27. ) 

The  nature  of  the  impurities  accompanying  the  anthra- 
quinone,  which  require  the  nse  of  fuming  sulphuric  acid  for 
their  removal,  has  not  yet  been  properly  explained.  They 
are  said  to  consist  of  quinones,  which  though  utiattacked  by 
chromic  acid  like  anthratptinone,  differ  therefrom  in  yielding 
sulphonie  acids  at  loo  .  Anthraquinone  before  treatment 
with  sulphuric  acid  usually  contains  chromium  compounds 
requiring  the  use  of  fuming  sulphuric  acid  for  their  decom- 
position. 

Bassett's  addition  to  the  present  test,  based  upon  a  second 
oxidation  with  a  mixture  of  chromic  and  nitric,  acids  (this 
.Journal,  1896,  385)  should  give  a  very  pure  product.  By 
this  means  all  methylanthraquinone  and  the  chromium  salts 
of  impurities,  are  destroyed. 

Commercial  anthracenes  are  divided  into  two  classes, 
known  as  A  and  B  quality.  The  nature  of  the  impurities 
present  in  the  latter  is  not  thoroughly  understood,  though  of 
these,  fl-methvlanthracene  is  frequently  one.  Iu  the  usual 
process  this  yields  first  its  quinoue  and  filially  methyl- 
alizarins,  which  dye  shades  of  a  duller  character  and  less 
fast  than  the  true  alizarins. 

Paraffin,  if  present  in  anthracene,  may  be  detected  by 
heating  the  sample  with  sulphuric  acid  at  100% 

For  the  analysis  of  cmde  anthraquinone  two  distinct  tests 
are  necessary.  (1.)  Determination  of  the  anthraquinone  it 
is  capable  of  yielding.  (2.)  Determination  of  the  anthra- 
quinone present  in  the  crude  product.  The  former  operation 
is  simply  an  anthracene  test  by  Luck's  method,  whilst  in 
carrying  out  the  second  test,  10  grms.  of  the  finely  powdered 
sample  are  treated  with  10  to  15  grms.  of  sulphuric  acid  at 
for  one  hour.  The  mass  is  then  boiled  out  in  water  and 
the  anthraquinone  filtered,  washed,  oried,  and  weighed. 
To  ascertain  its  purity,  1  grm.  is  treated  with  10  grms.  of 
sulphuric  acid  containing  10  per  cent,  of  sulphuric  anhydride 
at  100%  for  one  hour.  It  is  then  placed  in  a  damp  atmosphere 
for  12  hours  and  allowed  to  crystallise.  After  the  addition 
of  water  the  crystals  are  collected,  washed  with  w  ater,  dilute 
alkali,   again    with   water,  dried   and  weighed      From   the 


561 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


[June  Sii,  ]8fl7. 


difference  between  the  result  of  this  analysis  and  that  of 
Luck's  method,  the  percentage  of  unoxidised  anthracene 
can  be  easily  calculated. 

The  method  employed  for  the  analysis  of  purified  anthra- 
quinone,  consists  in  heating  1  grm.  with  10  grins,  of  sulphuric 
acid  containing  10  per  cent,  of  sulphuric  anhydride,  the 
course  of  procedure  being  identical  with  the  second  portion 
of  the  anthracene  test.  The  grey  or  green  tinge  of  anthra- 
quinone purified  with  sulphuric  acid,  is  due  to  the  presence 
of  a  dark-coloured  amorphous  product,  which  is  insoluble 
in  the  usual  solvents  and  eontains  nitrogen,  originating 
possibly  from  the  carbazol  or  other  nitrogenous  impurities 
existing  in  crude  anthracene.  Methylanthraquinone  being 
moderately  soiuble  in  boiliug  dilute  sulphuric  acid,  especially 
if  thi<  contains  other  sulphonic  acids  in  solution,  a  purer 
anthraquinone  is  obtained  by  filtering  the  purified  product 
from  the  acid  solution  of  sulphonated  hydrocarbons  at  an 
elevated  temperature. 

For  the  final  purification  of  anthrai|uinone  it  is  either 
re-purified  with  sulphuric  acid  at  100°,  or  sublimed  by  means 
of  superheated  steam,  or  recrystallised  from  some  suitable 
solvent.  The  estimation  of  pure  anthraquinone  is  carried 
out  in  the  same  way  a>  that  employed  with  the  purified 
product.  Frequently,  however,  its  valuation  in  this  manner 
is  accompanied  by  a  second  determination,  in  which  the 
full  anthracene  test  is  used. 

Sodium  A  nthraquinonemonosulphonate  is  produced  on  a 
large  scale  in  an  almost  chemically  pure  condition,  and  no 
analysis  is  required  beyond  a  determination  of  the  moisture 
present.  The  filtrate  and  washings  from  this  salt  onsist 
chiefly  of  a  mixture  of  the  two  disulphonie  acids.  If 
neutralised  and  converted  into  colour,  no  further  valuation 
is  required,  for  knowing  the  weight  of  anthraquinone 
originally  employed  in  the  sulphonation,  and  also  the 
anthraquinone  value  of  the  sodium  mono  salt  and  unattacked 
anthraquinone,  this  value  can  be  at  once  determined  by 
difference.  The  anthraquinone  unattacked  during  the  sul- 
phonating  operation,  is  mostly  weighed  and  sampled  in  the 
wet  condition,  the  amount  of  moisture  being  then  determined. 
For  its  analysis  1  grm.  of  the  dried  sample  is  dissolved  in 
glacial  acetic  acid  and  the  solution  treated  with  chromic 
acid  (oDe-half  the  usual  quantity)  as  in  the  first  portion  of 
the  anthracene  test. 

Sodium  Anthraguinone-disulphonales. —  If  the  resulting 
solution  of  the  a-  and  /3-disulphor.ic  acids  be  at  once  neutra- 
lised und  converted  into  colour,  no  analysis  is  necessary, 
for  as  a  rule  the  whole  of  the  anthraquinone  is  sulphonated. 
If,  however,  a  separation  of  the  acids  be  desired,  one  of 
the  resulting  sulphonates  must  be  examined.  For  its 
analysis,  the  amount  of  moisture  is  first  determined  and  the 
dried  residue  subsequently  incinerated  with  the  aid  of 
ammonium  nitrate  or  sulphuric  acid.  The  loss  by  ignition 
multiplied  by  1*526  x  100  and  divided  by  the  weight  of 
dry  substance,  gives  the  percentage  of  the  pure  salt  in  the 
dry  substance. 

In  the  process  of  fusing  the  sodium  salts  of  anthraquinene- 
sulphonic  acids,  samples  of  the  melt  are  drawn  off  at  stated 
periods,  weighed  portions  being  dissolved  in  a  measured 
quantity  of  boiling  water  and  neutralised  with  acid.  When 
considered  essential,  the  precipitated  colour  can  be  roughly 
washed,  dried,  and  weighed,  for  the  weight  of  the  main  melt 
being  approximately  known,  a  fair  indication  of  the  progress 
of  the  re;:ction  can  be  thus  obtained.  With  experience, 
however,  this  can  be  judged  from  the  appearance  of  the 
precipitate,  and  the  colour  of  the  filtrate  in  an  acid  or  alka- 
line condition,  taking  into  consideration  also  the  length  of 
time  that  the  operation  lias  been  in  progress.  Special  tests 
can  be  employed  for  the  detection  of  iuetahydroxvantbra- 
quinone  and  anthra-  or  iso-anthraftavic  acids  in  the  melts. 

For  the  analysis  of  alizarin  pastes  as  obtained  from  filter 
presses,  the  percentage  of  moisture  is  determined  by 
porating  -.<  weighed  sample  in  a  flat  platinum  dish  at 
100  .  After  weighing,  the  inorganic  matter  present  is  deter- 
mined by  incineration  Usually  the  ash,  which  should  not 
exceed  ii "J  per  cent,  in  a  'JO  per  cent,  paste,  consists  of 
either  sodium  or  calcium  silts,  but  sometimes  lead  and  iron 
are  also  present,  though  contamination  of  alizarin  with 
iron  should  be  carefully  avoided  when  dyeing  bright 
shades.     The   tinctorial    properties    of    the  paste    are    then 


compared  with  those  yielded  by  a  standard  sample  of  known 
strength  and  shade,  lu  this  operation  a  special  five-striped 
cotton  cloth  is  best  employed,  the  mordants  on  which,  con- 
sist of  strong  and  weak  aluminium  and  iron  salts  and  a 
mixture  of  the  two  respectively.  Of  this,  10-in.  lengths  are 
most  suitable.  The  dye  vessels,  preferably  of  glass,  and  of 
about  600  c.c.  capacity,  are  arranged  in  rows  in  a  long 
copper  water-bath  heated  with  gas.  A  portion  (5  grms.)  of 
the  30  percent,  paste  under  examination  is  suspended  in  a 
litre  of  water,  and  50 — 70  c.c.  of  this,  together  with  4  c.c.  of 
a  1  per  cent,  solution  of  calcium  acetate  are  added  to  500  c.c. 
of  water,  in  the  dye  vessel.  The  temperature  is  gradually 
raised  to  80°  during  one  hour,  the  heat  being  maintained  at 
that  temperature  for  half  an  hour.  After  washing  in  cold 
water,  the  fents  ar'e  well  beaten  with  a  wooden  mallet  and 
again  rinsed,  the  treatment  being  continued  until  the  loosely- 
adhering  particles  of  alizarin  are  almost  entirely  removed. 
This  is  followed  by  two  soaping  operations,  each  lasting  one 
hour,  the  first  at  60°  and  the  second  at  80°,  conducted  in  a 
large  tinned  copper  vessel,  which  contains  for  each  fent  a 
solution  of  0'5  grm.  of  curd  soap  in  a  litre  of  water.  The 
patterns  after  washing  are  dried  at  the  ordinary  temperature. 
Swatches  of  Turkey-red  cloth  are  very  frequently  dyed,  and 
these,  after  the  ordinary  soaping,  are  heated  under  pressure 
with  soap  solution,  to  which  a  trace  of  stannous  chloride 
has  been  added  to  confer  on  the  tints  a  more  brilliant 
appearance.  The  author  has,  in  a  previous  communication 
(this  Journal,  1594,  496),  described  a  method  depeodiug  on 
the  fact,  that  the  colours  of  the  alkaline  solutions  of  the 
alizarins  are  comparable  to  the  dyed  shades  they  produce. 

m-Hydro.vijanthraquinone  may  be  detected,  by  treating  a 
hot  alkaline  solution  with  baryta  water  and  filtering  the 
precipitate.  A  red  coloured  filtrate  is  obtained,  which  on 
acidification  deposits  a  yellow  precipitate. 

Anthra-  and  Isu-anthraflavic  Acids. — To  a  sample  of  the 
paste  suspended  in  boiling  water  barium  hydrate  is  added 
and  the  barium  lake  filtered  off.  A  red  coloured  filtrate 
giving  a  yellow  precipitate  on  neutralisation  indicates  the 
presence  of  these  substances. — 1).  B. 

Silk-  Weighting,  Estimation  of.  Leipziger  Father  u. 
Zeugdrucker  Zeit.  46,  [6]>  259—260. 
For  the  purpose  of  estimating  the  substances  employed  for 
the  weighting  of  silk,  either  the  foreign  substances  are  first 
removed  by  means  of  solvents,  or  the  amount  of  nitrogen 
is  determined  and  that  of  silk  present  calculated  there- 
from. The  latter  method  gives  good  results,  but  is  not 
always  easy  of  execution,  as  the  presence  of  gelatin  or 
Prussian  blue  would  interfere  with  the  results. 

Black  Silk  is  first  dried  at  1 10"  C,  and  is  then  alternately 
boiled  with  sodium  hydrate  solution  (2  parts  of  soda  to  100 
parts  of  water)  and  dilute  hydrochloric  acid  (1  part  of  acid 
to  4  parts  of  water),  the  silk  being  well  washed  after  each 
boiling,  and  dried  at  110  ( '.  The  loss  of  weight  gives  the 
amount  of  weighting.  Any  residual  metallic  substances 
that  may  not  have  been  removed  by  the  foregoing  process 
may  be  determined  by  incinerating  the  extracted  silk  and 
weighing  the  ash.  The  alkaline  extract  may  be  tested  for 
Prussian  blue  with  ferrous  sulphate  by  first  acidifying  the 
solution.  The  acid  solution  would  contain  any  iron  or  tin 
salts  which  are  tested  for  by  well-known  methods. 

The  best  method,  however,  is  to  ascertain  the  actual 
quantity  of  silk  fibre  by  Kjeldahl's  process,  any  gelatin  or 
Prussian  blue  being  first  removed  by  boiling  the  sample 
first  with  ammonium  carbonate,  then  in  dilute  acid,  and 
finally  washing  well  and  drying.  Pure  silk  contains  1 7  •  6  per 
cent,  of  nitrogen. 

White  or  Liyht  Coloured  Silk. — The  sample  is  boiled  in 
water,  and  sugar  is  tested  for  by  means  of  F'ehling's  solution. 
Magnesium  salts  or  sodium  sulphate  are  tested  for  in  the 
same  solution.  Tin,  if  present,  is  best  looked  for  in  the 
a*h  ;  and  for  tannin,  the  silk  is  boiled  in  very  weak  hydro- 
chloric acid  and  the  solution  tested  with  gelatin  and  ferrous 
sulphate.  When  the  ash  is  not  completely  solnble  in 
hydrochloric  acid,  barium  sulphate  or  a  silicate  of  the 
alkaline  earths  may  be  present.  In  dark-coloured  silks, 
chromium  may  also  be  present,  which  is  found  by  fusing 
the  ash  with  sodimu   nitrate,  and  then  testiug  for  chromic 

acid, — I.  S. 
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Fats,  Nob  ""  Weighing  out.    C.  E.  Cassal.     Analyst, 

1897,22,  US. 

Is  carrying  oul  the  Reicherl  process,  ii  i-  essential  thai 

ictly  2* S  gnus,  of  buttcif.it   should  be  operated  upon 

t  ■  obtain   ooniparative   results.     Tin    anthoi    n mmeDds 

the  nse  ot'  [bin  porcelain  boat*,  open  at  one  end,  and  havius 
:i  small  projecting  handle  at  the  other  end  (of  shovel  Form  l. 
A  Dumber  of  these  boats  are  ground  t<>  tin-  same  wi 
\\ 'in  n  ireighing  out,  one  boat  is  counterpoised  with  another, 
:iml  the  fa)  may  thus  easily  he  weighed  directly  into  the 
beat.  The  boat  containing  the  fat  is  suspended  in  the 
nock  of  the  distilling  Bask,  and  the  fat  washed  down  by 
beating  the  alcohol  which  has  been  placed  in  the  Bask  for 
the  process  of  saponification. — A.  S. 

HibPs  Iodine  Solution,  Waller's  method  of  Improving. 
ft.  Pelgry.  Mitt.  k.  tech.  Versuchsanst.  zu  Berlin,  14. 
[5H6],  316—330. 

Tin:  author  confirms  Waller's  statement  to  the  effect  that 
the  iodine  numbers  obtained  by  means  of  the  modified 
solution  of  the  latter  (Waller  adds  ;.">  grms.  of  hydrochloric 
acid  of  sp.  gr.  i  ■  19  to  everj  500  c.c.  of  the  iodine  solution, 
Chem.  Zeit  1895,  1786,  1831)  give  results  coinciding  with 
the  Buhl  iodine  values.  The  addition  of  hydrochloric 
acid  as  specified  by  Waller,  renders  the  reagent  more 
stable,  so  that  even  freshly  prepnred  solutions  may  !"■ 
used.— S.  P.  E. 

Fat  in  Oilcakes,  Estimation  of,  by  Carbon  Tetrachloride. 
A     Bilteryst.      Bull.    Assoc.   Beige  ties    Chimistes,  10, 

[11], -106—410. 

1 '.  \  grins,  of  substance  ale  placed  in  the  extractor,  and 
heat  applied  for  three  hours,  the  solvent  being  then 
evaporated,  and  the  Est  weighed. 

For  the  cold  process,  no  extractor  i-  required,  20  grins,  of 
substance  being  shaken  up  in  a  flask  with  100  c.c.  of  tetra- 
chloride at  intervals  during   2  (  hours.     50  c.c.  of  the  - 
tioti  are  then  filtered  off  and  evaporated,  the  residual  fat 
representing  the  amount  iu  10  grins,  of  substance,  except 
for  the  necessary  correction  due  to  the   volume  of  the  fat 
itself   in    the    extract.      This    may   be   ascertained   bj 
dissolving  the  fat  in  50  C.C  of  tetrachloride  and  inultipl] 
the  weight  of  the  fat  by  a  fraction,  the  numerator  of  which 
is    the    new    volume,   and    the   denominator   the   50   c.c.  of 
solution  evaporated. 

The  warm  tetrachloride  method  is  more  expeditious  than 
the  ether  method,  and.  at  the  same  time,  free  from  all  risk 
of  ignition  of  the  solvent.  Since  the  latter  neither  con- 
tains nor  absorbs  water,  the  oilcake  need  not  he  dried  at 
100  ('.  In  the  cold  method,  no  fragile  or  expensive 
apparatus  i-  required. — C.  S. 

Lard,  Detection  of  Vegetable  Fats  in.  A.  Forster  and 
K.  Riechelniann.  Zeits.  fur  Bffentl.  (hem.  1897,  10  ; 
I'harm.  Centralhalle,  1897,  38,  151. 

The  author-  detect  tin-  presence  of  vegetable  fats  in  lard 
b\  identifying  the  crystalline  form  of  phytosterin.  which 
is  a  constant  constituent  of  vegetable  fats,  but  is  never 
found  in  animal  fats,  nor  in  butter.  The  following 
method,  which  enables  the  examination  to  be  comp 
in  ^ ,  hours,  is  given  for  the  isolation  of  this  body. 
,io  grins.  ,it  tlie  lard  are  boiled  with  two  succi- 
75  c.c.  of  95 — 9G  per  cent,  alcohol  under  a  reflux 
condenser  for  about  five  minutes  each,  with  thorough 
agitation.  The  mixture  is  thoroughly  cooled,  and  the 
alcoholic  solution  filtered.  The  filtrate  is  heated  on  the 
water-bath  with  15  c.c.  of  50  per  cent,  soda  solution, 
until  about  three-fourths  of  the  alcohol  has  evaporated. 
The  residue  is  evaporated  nearly  to  dryness,  transferred  to 
a  separator,  and  shaken  out  with  ether.  The  ethereal 
extract  is  distilled  to  dryness,  and  the  residue  again  taken 
up  with  a  small  portion  of  ether  and  filtered ;  on  its 
evaporation,  the  residue  is  recrystallised  from  95  per  cent, 
alcohol,  and  is  then  in  a  state  of  sufficient  purity  for 
microscopical  examination.  Phytosterin  is  distinguished 
by  the  formation  of  aeicular  crystals  in  stellate  or  aggre- 
gate groups,  readily  distinguished  from  the  rhomboid  tablets 
of  animal  cholesterin. — J.  O.  15. 


I       tslerin    m    Fats,   Detection  of.      A.   Forster  and   l: 
fticchelmann.     Zeits.  fur  offentl.  Cbem.  3,  10 ;  Analyst, 
1897,22,  181. 
Salkowskt's  method  (this  Journal,  id  to 

require  a   considerable   length  of   time   and  a    comp 

tivel)    large    quantity   of  ether  I i.e.   foi    10   grms.   of 

fat);  the   separation  of  the  fluids  is  said  tn   be   slow  and 
often  imperfect,  and  the  saponification  never  to  be  com] 
In  the  method  of  Kossel  and  Obermuller,  the  separation  of 
the  soap  is,  it  is  said,  slow  an  1  incomplete,  and  the  ethi 
solution  yields,  on  cooling,  a  crystallisahle  oil  admitting  of 
inification. 
Tin   process  recommended  is  that  given  in  the  preceding 

ab-tract    -  A.  S. 

Glycerin,  Estimation  of  Small  Quantities  of.     M.  Nicloux. 
Bull.  s„c.  Chun.  1897, 17,  155—  (58. 

The  author's  process  for  the  estimation  of  small  quantities 
of  alcohol  by  means  of  potassium  bichromate  in  presi 
of  sulphuric  acid  (tics  Journal,  1897,  478),  has  recently 
been  proposed  by  Bordas  an  1  de  R  iczkowski  for  the  estima- 
tion of  glycerin  (Comptes  Rend.  1896,  1071  ;  t li i~  Journal, 
lS'.C  167).  Several  corrections  should,  however,  be  made 
in  the  statements  of  these  author-.  No  formic  acid  is 
produced  in  the  reaction,  since  this  substance  would  be  at 
once  oxidised  to  carbon  dioxide  and  water.  The  (-((nation 
should  be — 

.".,t  HjOH.CHOH.CHjOH)   I   7K,Cr,Oj   •   28HjSO<  =■ 

7Crs(S04),  >■  7K";soi  +  9C(  I    -  '  10H,(  I, 

From  this  it  will  be  found  that  7*456   gnu-,  of  potassium 

bichromate  correspond  to  1  grin,  of  glycerin.  A  solution 
should  be  made  containing  19  grins,  of  bichromate  per 
litre,  and  '2  c.c.  of  this  solution  corresponds  to  5  c.c.  of 
glycerin  (1  gnu.  per  litre).  Where  the  aim. cut  of  glycerin 
wen  1  and  2  grins,  per  litre,  the  bichromate  solution 
should  be  twice  the  above  strength.  The  end  reaction  is 
indicated  by  a  chaDge  of  colour  from  bluish-green  to 
yellowish-green  with  -j '—  1 1  i  c.c.  of  the  bichromate  solution, 
solutions  of  the  required  tints,  before  and  after 
bichromate  is  added,  being  prepared  beforehand  for  com- 
parison.— R.  H.  15. 

Glycerin,  the  Quantitative  Estimation  of.  V.  Bullnheimer. 
Forsch.  15  r.  ii.  I.ebnsm.  u.  ihre  Be/.,  z.  Ilvg.,  &e.  4,  12 
—21  and  31 — 45  ;  ("hem.  Centr.-Bl.  1897,  1  .  .M'2— 5J3 
and  773—774. 

Tin:  author  gives  the  results  of  a  series  of  experiments 
regarding  the  behaviour  of  glycerin  towards  metallic  oxides, 
made  with  a  vi,w  to  quantitative  estimation  of  the  former. 

Solvent  Power. —  (If  the  oxides  that  are  known  to  be 
soluble  in  glycerin,  those  of  lead,  iron,  and  uranium  were 
excluded  on  account  of  the  instability  of  their  solutions, 
thus  leaving  only  the  oxides  of  copper,  bismuth,  and 
antimony.  When  experimenting  with  alcoholic,  alkaline 
copper  oxide  solution,  the  author  met  with  a  body  which 
he  considers  is  probably  "copper-potassium  glyceride,"  and 
this  he  is  examining  further.  It  forms  minute,  aeicular 
cr\  -tals  of  a  bright  blue  colour  and  silky  lustre,  gradually 
decomposed  in  the  air  and  turning  green ;  soluble  in 
water  and  dilute  alcohol,  insoluble  in  absolute  alcohol. 
Bismuth  nitrate  and  antimony  chloride  behaved  similarly 
towards  glycerin.  The  solubility  of  basic  bismuth  hydrate 
(BiO,H)  depends  on  the  degree  of  concentration  of  the 
alkaline  glycerin  solution,  and  is  of  no  value  for  the 
quantitative  estimation  of  glycerin. 

Reducing  Power. — Copper  oxide  and  glycerin  were 
heated  together  in  a  sealed  tube  to  150°  C.  ;  only  a  slight 
reduction  took  place.  Arnmoniacal  silver  oxide  solution 
also  gave  unsatisfactory  results,  and  it  was  necessary  to 
use  the  oxide  itself,  to  effect  oxidation  of  the  glycerin. 
Gold  oxide  in  alkaline  solution  is  reduced  by  heating  with 
glycerin.  A  concentrated  solution  of  glycerin,  mixed  with 
a  few  drops  of  such  a  liquid,  gives,  in  the  cold,  a  cherry- 
red  colour,  changing  to  violet  on  warming:  on  continued 
warming,  the  colour  changes  to  a  greyish-green,  and 
metallic  gold  separates  out.  Freshly  precipitated  mercuric 
oxide  undergoes  no  change  on  heating  with  glycerin  alone, 
but   in    presence   of    strong    bases,  reduction  to    mercury 


THE  JOURNAL  OP  THE  SOCIETY  OP  CHEMICAL  INDUSTRY.      [JmraSfciaw. 


takes  plate.  Mercuric  iodide  is  reduced  to  metal  more 
readily  than  mercuric  chloride,  by  excess  of  glycerin  in 
presence  of  caustic  potash.  Thallium  tiioxide  is  reduced 
in  presence  of  alkali  to  monoxide,  and  the  trichloride  to 
monochloride ;  thallium  monoxide  is  not  altered.  Lead 
dioxide  has  already  been  tried,  without  success,  by  Schau- 
tuann  for  estimating  glycerin.  Bismuth  pentoxide  is 
reduced,  in  presence  of  alkali,  to  basic  hydrate  (Bit  MI). 
Manganese  dioxide  and  the  basic  oxides  of  manganese  are 
not  reduced  in  presence  of  alkali,  but  the  acid-forming 
oxides  give  off  oxygen.  Ferric  oxide,  in  presence  of 
caustic  potash,  remains  unchanged,  but  potassium  fcrri- 
cyanide  is  slowly  reduced  to  ferrocyanide.  Nickel  sesqui- 
oxide  is  converted  into  the  hydrate,  Ni(OH)j,  but  the 
reduction  is  incomplete.  Neither  cobalt  sesquioxide  nor 
the  double  cyanide  of  cobalt  and  potassium  are  reduced  by 
giycerin ;  towards  cobaltous  chloride,  glycerin  behaves  like 
the  sugars.  Metallic  palladium  is  precipitated  from 
palladium  oxide  by  potash  and  glycerin  ;  palladium 
chloride,  iu  presence  of  potash  and  ammonia,  is  not  altered. 
Platinum  chloride  is  reduced  by  alkaline  glycerin  solution, 
bat  the  reaction  is  not  so  sensitive  as  the  palladium,  silver, 
and  gold  reactions.  Ruthenium  potassium  chloride  is  not 
altered  by  alkaline  glycerin,  but  rhodium  chloride  is  re- 
duced. The  brown  solution  of  osmium  tetrachloride  in 
potash  becomes  nearly  colourless  on  boiling  with  glycerin, 
but  no  reduction  to  metal  takes  place.  Iridium  chloride, 
on  heating  with  potash  and  glycerin,  undergoes  no  apparent 
alteration. 

*ix  oxides-  Ag..(  >,  AiU  >3.  HgO,  RhO.,,  PdO.  and  PtO;— 
are  reduced  to  metal  by  alkaline  glycerin,  the  remainder 
only  giving  up  either  part  of  their  oxygen  or  none  at  all. 

Quantitative  Estimation  of  Glycerin  by  the  Reduction  of 
Metallic  Orides.—  Concordant  results  were  obtained  by 
the  reduction  of  palladium  oxide  with  alkaline  glycerin, 
but  as  mono-  and  polyvalent  alcohols,  acetaldehyde, 
acetone,  carbohydrates,  formic  acid,  &c.  also  effect  the 
reduction,  the  method  is  practically  of  no  use.  The  re- 
duction of  mercuric  iodide  by  alkaline  glycerin  gives  value- 
less results.  The  amounts  of  metallic  silver  obtained  by 
the  reduction  of  silver  oxide  correspond  fairly  well  when 
like  quantities  of  glycerin  are  used,  but  with  varying 
quantities  of  glycerin,  the  results  are  not  strictly  propor- 
tional. According  to  Kiliani  (Annalen,  205,  191),  besides 
oxalic  acid  and  carbon  dioxide,  formic  acid  and  glycollic 
acid  are  obtained  by  treating  glycerin  with  silver  oxide, 
but  the  author  letates  that  as  the  oxidation  products  of 
glycerin  are  further  oxidised  by  silver  oxide,  there  can 
only  result  as  final  products  of  the  reaction,  formic  acid, 
oxalic  acid,  and  carbon  dioxide.  The  silver  oxide 
process  is  carried  out  in  the  following  manner  : — 20  c.c. 
of  glycerin  solution,  containing,  at  the  most,  0-15  grm. 
of  glycerin,  are  placed  in  an  Erlenmeyer  flask  of 
10  cm.  diameter  at  the  bottom,  with  4  grms.  of  AgN03, 
and  after  the  latter  has  dissolved,  5  c.c.  of  50  per  cent, 
caustic  soda  are  added,  and  the  whole  mixed  by  moderate 
shaking  till  a  thick  pulp  forms.  The  flask  is  placed  up  to 
the  neck  in  a  vigorously-boiling  water-bath  for  3J  hours, 
and  then  diluted  with  100  c.c.  of  water.  The  liquid  is 
cooled  and  decanted,  the  precipitate  washed  once  with 
water,  and  then  treated,  on  the  water-bath,  with  a  solution 
of  sodium  bisulphate  (30  grms.  of  concentrated  H.:S04  and 
100  grms.  of  NaoS04  to  the  litre),  till  it  appears  bright 
grey.  The  liquid  is  then  decanted  off  as  far  as  possible, 
the  precipitate  washed  twice  with  25  c.c.  of  10  per  cent, 
ammonia,  dried,  ignited,  and  weighed.  ( )ne  molecule  of 
glycerin,  when  operating  with  0-15  grm.  of  glycerin,  cor- 
responds to  1,060 — 1,070  parts  of  silver  ;  in  round  numbers, 
1  part  by  weight  of  glycerin  =  11  parts  by  weight  of 
silver. 

After  criticising  the  numerous  methods  for  the  estimation 
of  glycerin  iu  fermented  liquors,  the  author  considers  that 
of  the  German  Imperial  Commission  of  1884  to  be  the 
nd  he  recommends  the  examination  of  the  separated 
glycerin  by  hi-  silver  process.  Thus,  he  found  that  the 
amount  of  real  glycerin  in  that  separated  from  different 
wines  was  as  follows  : — White  wine,  80-  7  to  97  •  5  per  cent. ; 
red  wine,  86 •  9  to  100-1  per  cent.;  and  sweet  wine,  66 "8 
to  75 '  4  per  cent. — A.  S. 


Chloroform,  Analysis  of.     A.  Belial  and  M.  Francois. 
J.  Pharm.  Chiin.  1897,  5,  -117 — 424. 

In  certain  respects  commercial  chloroform  does  not  satisfy 
the  tests  of  the  Codex.  It  crystallises  more  or  less  on 
cooling  to  20° — 40:  C,  turns  chromic  acid  green,  and  is 
coloured  by  crystallised  magenta  and  dinitrosulphide  of 
iron.  The  impurities  to  which  these  reactions  are  due,  are 
water  and  alcohol,  the  former  introduced  with  the  alcohol 
added  to  render  the  chloroform  less  liable  to  decomposi- 
tion. 

The  method  adopted  for  the  determination  of  the  alcohol 
is  a  modification  of  that  of  Nicloux  (this  Journal,  1897,  473  ; 
see  also  Kuriloff,  this  Journal,  1897,473).  The  bichromate 
solution  contains  16'97grms.  per  litre,  2  c.c.  thus  corre- 
spond to  0-01  c.c  of  absolute  alcohol.  5  c.c  of  the  dilute 
alcohol  solution  to  be  estimated  are  placed  in  a  test  tube 
surrounded  by  boiling  water,  2  c.c.  of  sulphuric  acid  is 
added,  and  then  the  bichromate  until  the  yellowish -green 
tint  is  reached.  For  the  estimation  of  alcohol  in  chloroform, 
10  c.c.  of  chloroform  are  shaken  with  4  c.c.  of  sulphuric 
acid  in  a  stoppered  tube,  provided  with  a  tap  at  the  lower 
end,  the  acid  drawn  off,  and  the  process  repeated  with  4  c.c, 
and  finally  2  c.c.  of  acid.  The  whole  10  c.c.  of  acid  are 
placed  in  a  small  flask,  40  c.c.  of  water  added,  and  20  c.c 
slowly  distilled  off,  5  c.c.  of  the  distillate  are  now  taken  for 
the  alcohol  estimation.  The  test  analyses  quoted  are  satis- 
factory. Chloroform  so  deprived  of  alcohol  and  water 
should  satisfy  all  the  Codex  tests. 

The  authors  recommend  that  the  Codex  should  recognise 
the  addition  of  5  or  10  cc.  of  absolute  alcohol  to  1  litre  of 
chloroform,  and  give  the  tests  to  which  such  a  mixture 
should  be  subjected.  The  odour  should  be  pleasant,  as  also 
that  of  the  residue  after  evaporation,  it  should  be  neutral  to 
litmus,should  not  precipitate  or  reduce  silver  nitrate,nor  colour 
sulphuric  acid  or  be  coloured  by  boiling  with  solid  potash. 
Also  the  chloroform  deprived  of  alcohol  by  sulphuric  acid, 
should  entirely  distil  at  60" 83  C,  the  distillate  should  have 
the  density  of  1-500  at  15°  (1-523  at  0°  C),  should  not 
crystallise  on  cooling  to  40°,  and  should  not  be  coloured  by 
contact  with  chromic  acid  or  dinitrosulphide  of  iron.  The 
magenta  test  is  rejected  as  too  delicate,  the  authors  could 
not  prepare  chloroform  which  was  not  rapidly  coloured  in 
contact  with  air  by  this  reagent. — A.  C.  W. 

Ethyl  Alcohol  and  Glycerin,  Determination   of.     Nicloux. 
J.  Pharm.  Chim.  1897,  5,  424—427. 

Bordas  and  Raczkowski  take  a  bichromate  solution  of 
21  grms.  in  1  litre,  as  compared  with  the  20  grms.  given 
by  Nicloux,  1  c.c.  of  each  solution  being  said  to  correspond 
to  0-1  c.c.  of  absolute  alcohol  in  100  cc  of  the  solution. 
The  author  now  finds  that,  under  the  conditions  he  gave 
— addition  of  4 — 5  cc.  of  sulphuric  acid,  boiling  for  some 
seconds,  end  point  a  yellowish  green  — 19  grms.  per  litre  is 
more  nearly  correct.  The  method  given  by  Behal  and 
Francois  (see  preceding  abstract)  gives  accurate  results 
under  the  conditions  they  observe. 

In  the  determination  of  glycerin,  solutions  of  38  or  19 
grms.  per  litre  should  be  used,  1  c.c.  corresponding  to  5  cc. 
of  a  solution  of  lor  0-5  grm.  of  glycerin  per  litre.  4  or 
5  cc.  of  strong  sulphuric  acid  are  used,  the  mixture  is 
warmed  for  one  minute,  and  after  five  minutes  waiting  the 
reaction  is  complete.     The  equation  for  the  reaction  is — 

28H2S04  +  7KXr207  +  3C3H803  =  7Cr,(S04)3  + 
7K:S04  +  9C02  +  40H;,O.         —A.  C.  W. 

Caoutchouc,  Valuation  of  Raw  and  Manufactured.  R.  Hen- 
riques.  Zeits.  fur  offeutl.  Chem.  3,  37  ;  Analyst,  1897, 
22,  134. 
Raw  Caoutchouc. — This  product  contains  water,  inorganic 
substances  (sand,  stone,  clay,  &c),  organic  impurities 
(leaves  and  twigs),  added  gum  resins  from  other  plants, 
and  the  so-called  caoutchouc  resin,  distinguished  from  the 
true  caoutchouc  substance  by  its  ready  solubility  in  ethyl 
and  methyl  alcohol  and  in  acetone.  The  method  of  analysis 
is  as  follows  : — A  weight  of  50  to  100  grms.  is  macerated 
in  water  in  a  small  roller  apparatus — similar  to  the  kneading 
and  washing  machine  used  in  india-rubber  works — by  which 
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tin-  mechanical  impurities  are  removed.  If  a  proper  mace- 
rating apparatus  ia  nol  available]  the  mechanical  impurities 
■ua)  be  eliminated  !>_»  the  aid  of  water  and  ■  pair  of  scissors. 
The  resulting  rabbet  is  dried  at  80  to  90  < '.,  and  »  sighed. 
Tin'  Montchoue  rc-in   is  then  extracted  bj  .'■  to 

10  u'l'ins.  of  the  washed  and  dried  rubber  for  two  to  three 
hours  with  acetone,  in  a  Soxhlet  apparatus  j  the  residue  is 
quickly  dried  and  weighed.  The  ash  is  also  determined, 
ami  the  percentage  of  true  caoutchouc  obtained  by  dif- 
ferenoe. 

Manufactured  Rubber. — The  principal  constituents  are: 
1.  Added  substances,  such  as  lead  oxide,  heav\  spar, 
gypsum,  sine  oxide  ami  oarbonate,  chalk,  potash,  magni  sia 
ami  magnesium  carbonate,  golden  antimony  sulphide,  ferric 
oxide,  kieselguhr,  asbestos,  powdered  glass,  pnmice  - 
St  .  •-'.  Caoutchouc  resin, soluble  in  alkalis.  3.  Caontchonc 
substitute,  asphalt,  and  cum  resins.  I.  Free  sulphur.  5. 
insoluble  caontchouc  resin.  6.  Combined  Butphur,  as  vul- 
canite. 7.  True  caoutchouc  substance.  The  robber  is 
analysed  in  the  following  manner  : — .">  grms.  of  the  sample 
reduced  to  a  tine  powder  by  the  aid  of  a  sharp  tile,  are 
boiled  for  three  to  fonr  boors  in  a  •!  to  4  per  cent,  alcoholic 
solution  of  caustic  soda,  which  effects  the  solution  of  the 
tree  sulphur,  resin,  caoutchouc  substitute,  and  the  soluble 
eaontchoue  resin,  in  addition  to  which,  many  org 
constituents  maj  he  attacked  and  partly  dissolved.  The 
isolation  is  filtered  whilst  still  boiling,  and  the  residue 
wished  with  boiling  alcohol.  If  the  presence  of  asphalt  he 
suspected,  the  residue  is  treated  with  cold  nitrobenzene; 
otherwise  this  operation  may  be  omitted.  The  residue  is 
then  washed  into  a  beaker,  and  hoiled  several  tunes,  first 
with  water  and  then  with  hydrochloric  acid,  the  wasl 
being  decanted  through  the  same  filter.  The  residue  is 
then  all  brought  on  to  the  filter,  washed  with  hot  water. 
pressed,  dried  at  80  to  loo  C,  and  weighed,  rhe  drying 
must  not  he  continued  longer  than  necessary,  as  the  dry 
eaontchoue  gradually  takes  up  oxygen.  The  residue  now 
contains  the  caoutchouc  substance,  the  combined  sulphur, 
insoluble  inorganic  substances,  a  very  small  quantity  of  the 
Caoutchouc  resin,  and  a  little  carbonaceous  matter  added 
for  colouring  purposes.  If  the  ash  and  the  sulphur  be  now 
determined,  and  their  amounts  deducted  from  the  residue, 
the  remainder  will  be  the  true  caoutchouc  substance. 

—A.  S. 

Miirim's  Reagent,  Limit  "/'  Sensibility  of,  In  certain 
Alkaloids.  S.  Verven.  Ann.  de  Pbarm.  1897,  13,  1  15  ; 
Chem.  Zeit.  Rep.  1897,  21,  U6- 

I'm:  reagent  employed  for  the  quantitative  determination 
of  its  sensibility  to  the  following  alkaloids,  consist. 
.">  gnus,  of  cadmium  iodide  and  10  grms.  of  potassium  iodide 
in  100  cc.  of  water.  5  c.c.  of  the  aqueous  solution  of  the 
alkaloid  of  known  strength,  rendered  Blightly  acid  with  sul- 
phuric acid,  was  added  to  1  c.c.  of  the  reagent  and  shaken  ; 
it  produced  a  precipitate  :  the  liquid  was  then  diluted  with 
water  until  the  final  dilution,  with  which  only  a  slight 
precipitate  was  obtained,  was  in  the  following  ratio  for 
alkaloid  enumerated  : — Atropine  (Merck),  1:1600;  cocaine 
hydrochloride  (puriss  cryst),  1:16,900;  veratrine  (Merck, 
puris-  cryst. \  1:5460;  strychnine  (cryst. 1,  1:19,200; 
brucine  (cryst.  puriss).  1:14.600;  quiuine  (cryst), 
1:82,300;  cinchonine  (cryst...  1:18,400;  aconitiue (Merck, 
purum  cryst.).  1:1300.  The  following  dilutions  gave  no 
ipitate,  even  on  -lauding  for  a  few  minutes  ; — Atropine 
(Merck),  1:1900;  cocaine  hydrochloride  (puriss  crv 
1:20,800;  veratrine  (Merck,  puriss  cryst.),  1:8200;  strych- 
nine (cryst.),  1:32,000;  brucine  (cryst.  puriss),  1:18,5 
quinine  (cryst),  1:37,700;  cinchonine  (cryst.),  1:24,600; 
acouitine  (Merck,  purum  cryst.),  1:27,400.— J.  O.  B. 

Phosphoric  Acid  in  Wine,  Simple  Method  for  the  Estima- 
tion of;  especially  in  Sweet  Wine.  \V.  Thorner  and 
R.  Uster.  Forsch.  Ber.  ii.  Lebeusm  u.  ihre  Bez.  z. 
Hyg.,     Sec.,    4,    55— 58;    Chem.   Centr.-BI.    1897,   [11, 

8:25— Sl<6. 

0.   of    sweet   wine    (in    the    ease    of    ordinary    wine, 
50 — 100  c.c.  are  taken  and  evaporated  to  :>.",  c.c.)  are  heated    I 
for  some  time  with  10  c.c.  of  concentrated  nitric  acid  (sp.  gr.   I 
1*85)  in  a  covered  beaker  on  the  water-bath.     A  vigorous  . 


evolution  of  gas  tub  l  the  liquid  becomes  bright 

yellow.      The   reaction  i-  complete   in   -"  to  80   minutes. 

Ammonia  i-  added  till  the  liquid  .1  c  II-  amnion 

ami  then  25  c.c.  of  ammonium  citrate  solution.  The  liquid 
becomes  darker,  bul   i  ir.     The  phosphoric  acid 

is  finally  precipitated,  with  -tin  ",   to    20  c.c.  of 

magnesia  mixture.      Thi  tained  by  this  method 

are  alwavs  a  few  thousandths  per  cent  less  than  by  the 
method  in  which  tie-  v. me  is  first  evaporated  and  the 
residue  caloined,      \    v 

Chocolate,   Detection  of  Earth  Nuts   \Arachit   hypngaa] 
in.     A.   Uilteiv-t.      Bull.   Vssoc.  !'  DO  9ti    .  10 

[12],  447-  152. 
I'm  presence  of  ttrachis-  or  earth-nut-  in  chocolate  may 
1h-  detected  microscopically  by  the  large  starch  grain-  i  with 
nucleu-i  visible  in  aqueous  or  glycerin  preparations,  and 
by  the  cells  with  decided  internal  markings  discernible  in 
chloral  preparation-. 

In  the  aination,  -  grant,  of  the   chocolate 

are  heated  in  a  ila-k  with  50  centigram,  of  mercury,  20  c.c. 
of  sulphuric  acid,  containing  15  per  cent,  cf  phosphorus 
and  In  grms.  0f  acid  potassium  sulphate,  slowly 
tor -Jo  minutes,  and  then  strongly  until decolorisal 
(in  about  half  an  hour).  After  cooling  and  taking  up  with 
to  120  c.c.  of  water,  the  mixture  is  transferred  to 
a  750  1,000  CC  retort,  where  100  c.c.  of  sodium  hy- 
droxide solution  (500  grm-.  per  litre).  20  c.c.  of  sodium 
sulphide  solution  (40  grms.  per  litre  +■  50  c.c.  of  a 
NaOB  Solution),  and  2  grms.  Of  Zinc  are  added,  and 
heated    until    50   C.C.    have  distilled    OVer.       Tell    minutes  will 

suffice  to  drive  ol!  the  ammonia,  which  is  absorbed  in 
50  c.c.  of  decinormal  sulphuric  acid,  the  excess  of  which 
is  then  titrated  with  Congo  red  solution.  To  prevent  the 
contents  of  the  retort  frothing  over,  10  drops  of  paraffin 
oil  arc  added  before  distilling. 

The  albuminoid  matters  determined  by  this  process 
amounted  to  9*1  per  cent,  in  the  case  of  "pure  chocol 
l'8-18  per  cent,  in  that  of  earth  nuts;  17-57  per  cent,  in 
that  of  pure  cocoa:  46*9  per  cent,  in  that  of  earth-nut 
cake:  12*53  percent,  in  thai  of  chocolate  +  10  per  cent, 
of  earth  nuts,  or  15'  7  per  cent,  with  10  per  cent,  of  earth- 
nut  cake,  and  21"  18  in  the  case  of  cocoa  +  III  per  cent,  of 
earth-nut  cake.  Foorster's  modification  of  the  Kjeldahl 
method  may  also  be  employed. 

In  estimating  the  fatty  matter,  the  refractometcr  index 
may  afford  assistance  when  earth  nut-  have  been  employed 
to  adulterate  chocolate,  the  refractive  index  in  the  Amagat 
and  .lean  oleorefraetomcter  being,  for  cocoa  butter,  —19°, 
and  for  Arachis  oil,  +  3  ,  the  presence  of  5  per  cent,  of 
earth  nuts  altering  the  reading  to  -  1S;,  and  50  per  cent. 
to  —  7  .  When  earth-nut  cake  is  used,  this  method  is 
inapplicable. — C.  S. 

Caffeine  in  Coffee  and  Tea,  Estimation  of.  A.  Hilger  and 
A.  Juckenack.  Forsch.  Her.  u.  Lebensm.  a.  Due  Bez  z 
Hyg.,  &c,  4,  49—50.  Chem.  Centr.-BI.  1897,  [1],  775.' 
2o  gums,  of  finely  ground  coffee  or  powdered  tea  (raw- 
coffee  is  dried  as  much  as  possible  in  the  drying  chamber 
before  grinding)  are  soaked  for  some  hours  in'  900  grms.  of 
water  at  the  ordinary  temperature  (3  hours  for  raw-  coffee  and 
1  i  hours  for  roasted  coffee  and  tea),  and  the  mixture  then 
I  to  boiling,  after  adding  water  to  compensate  forevapo- 
ration.  Cool  to  60—80'  C.,  add  75  grms.  of  ammonium 
acetate  liquor  D.  A.  B..  and  whilst  stirring,  add  1-9  grm. 
of  sodium  bicarbonate  ;  then  boil  for  5  minutes,  and  alter 
cooling,  bring  the  total  weight  op  to  1 ,0:20  grms.  with  water. 
Filter,  and  evaporate  on  the  water-bath,  with  stirring,  750 
grms.  of  the  perfectly  clear  filtrate  (.corresponding  to  15 
grms.  of  original  substance)  with  10  grms.  of  precipitated 
powdered  aluminium  hydrate,  and  some  filter -paper  shaken 
to  a  pulp  with  water;  completely  dry  the  residue,  and 
exhaust  for  8  hours  with  carbon  tetrachloride  in  a  Soxblefs 
extractor.  Distil  off  the  carbon  tetrachloride  and  dry  and 
weigh  the  residue  of  perfectly  white  caffeine.  The  nitrogen 
in  the  crude  caffeine  can  be  estimated  accurately  bv 
K.ieldahl's  process  and  the  amount  of  anhydrous  caffeine 
thus  calculated.  The  numbers  obtained  by  "titration  are  on 
the  average  2  to  4  mgrms.  less  than  the  gravimetric  results. 

—A.  -. 


- 
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Caffeine,  Estimation  of.    (i.  I..  Spenoer.     .1.  Amur.  Chem. 

Soc.  1S97.19,  279—281. 
The  author  found  in  comparative  experiments  with  a 
number  of  methods  for  the  determination  of  caffeine  in  tea, 
the  Gomherg  method  (this  Journal,  1896,384)  gave  the 
most  satisfactory  results,  and  admitted  of  a  wider  applica- 
tion than  the  gravimetric  methods.— ().  H. 

Caffeine  m  Tea,  Estimation  of.  C  C.  Keller.  Ber. 
Pharm.  Ges.  1897,  7,  105;  Chem.  Zeit.  Rep.  1897,  21, 
102. 

The  author  recommends  the  following  method  : — 6  grms. 
of  dried  tea  leaves  are  added  to  120  gnus,  of  chloroform  in 
a  wide-necked  separating  funnel,  and  when  the  chloroform 
has  come  into  thorough  contact  with  the  tea,  6  c.c.  of  10  per 
cent,  ammonia  are  added,  the  mixture  heing  repeatedly 
and  vigorously  shaken  for  half  an  hour.  The  whole  is  then 
allowed  to  stand  till  the  solution  has  become  perfectly  clear 
(in  3  to  6  hours')  and  the  tea  has  completely  absorbed  the 
aqueous  liquid.  100  grms.  of  the  chloroform,  correspond- 
ing to  5  <rms.  of  tea,  are  now  filtered  through  a  small  filter 
moistened  with  chloroform,  into  a  small  tared  flask,  and  the 
chloroform  distilled  off  on  the  water-bath.  The  residue  is 
evaporated  on  the  water-hath  with  3  to  4  c.c.  of  absolute 
alcohol ;  the  caffeine  separates  out  in  white  crusts,  whilst 
the  chlorophyll  deposits  on  the  bottom.  A  mixture  of  7  c.c. 
of  water  and  3  c.c.  of  alcohol  is  added,  and  the  flask  heated 
on  the  water-bath.  The  caffeine  is  thus  dissolved,  and  the 
solution  is  filtered  through  a  small  filter  moistened  with 
water.  The  flask  and  filter  are  washed  with  10  e.c.  of 
water,  the  filtrate  evaporated  in  a  small,  tared  glass  basin 
and  the  residue  of  pure  caffeine  weighed. — A.  S. 

Butter  Analysis,  Methods  of.    L.  Drumel.     Bull.  Assoc. 

Beige  des  Chimistes,  10,  [11],  411. 
Natubai  butters,  whether  artificially  coloured  or  not,  are 
all  decolorised  by  heat — boiling  in  a  test  tube  for  a  few 
seconds  —  whereas  the  ordinary  commercial  margarines 
retain  their  colour  under  these  conditions,  and  mixtures  of 
the  two  exhibit  partial  decolorisation,  the  extent  of  which 
depends  on  the  relative  proportions  of  the  constituents. 
The  only  exception  observed  by  the  author  is  in  the  case  of 
margarines  containing  neutral  lard,  these  behaving  like 
natural  butter  ;  they  are,  however,  rarely  met  with  in  com- 
merce.— C.  S. 

Filicic  Acid,  Various  Methods  of  Determining,  in  Extract 

of  Male  Fern.  J.  Pharm.  Chim.  1897,  5,  [6],  443. 
Kka.it  (Schweiz.  Woch.  fur  Chem.  uud  Pharm.  (35),  189G) 
recommends  the  following  process  :  —  5  grms.  of  the  extract 
are  agitated  for  15  minutes  with  a  solution  of  2  grms.  of 
potassium  carbonate  in  4  grms.  of  water  and  60  grms.  of 
95  per  cent,  alcohol.  83  grms.  of  liquid  are  then  filtered 
off  into  a  separator,  9  grms.  of  25  per  cent,  hydrochloric 
acid  are  added,  followed  by  50  grms.  of  ether  and  35  grms. 
of  water.  The  mixture  is  well  agitated,  the  aqueous  portion 
rejected,  and  the  ethereal  layer  washed  w  ith  another  35  grms. 
of  water.  The  ether  solution  is  then  run  into  a  tared  flask, 
the  solvent  distilled  off,  and  the  residue  evaporated  to 
2  grms.  This  is  dissolved  in  l-5  gim.  of  boiling  amylic 
alcohol,  5  grms.  of  methyl  alcohol  are  added,  and  then  the 
filicic  acid  is  precipitated  by  the  further  gradual  addition 
of  25  grms.  of  methyl  alcohol.  The  flask  is  then  allowed  to 
stand  and  well  corked  for  12  hours,  when  the  precipitate 
is  collected  on  a  tared  filter,  washed  with  10  c.c.  of  methylic 
alcohol,  dried  between  00  and  70°  C.  and  weighed.  The 
resulting  weight  of  filicic  acid  represents  the  amount 
present  in  4  grms.  of  original  extract.  The  amount  of 
filicic  acid  obtained  from  different  specimens  of  commercial 
extract  varies  from  between  04  and  10  per  cent. 

Bocehi's  Method.— This  method  (Boll.  Chim.  Farm.  189G, 
449)  is  based  on  the  fact  that  filicate  of  calcium  is  soluble 
in  cold  water,  forming  a  solution  from  which  it  may  be 
liberated  by  an  acid.  One  or  two  grms.  of  the  extract  are 
dissolved  in  ether,  and  the  solution  washed  with  lime  water 
until  the  latter  is  no  longer  coloured  and  gives  no  precipita- 
tion on  acidulating  a  portion.  The  alkaline  aqueous 
extracts  are  mixed  and  filtered  into  a  separator  and  acidu- 
lated with  acetic  or  hydrochloric  acid:  the  filicic  acid  thus 


liberated  is  washed  out  with  carbon  bisulphide,  the  solution 
filtered,  evaporated  to  dryness  on  the  water-bath,  and 
weighed  as  filicic  acid. 

Fromme's  methods  (Pharm.  Zeit.  1896,  41,  607,  and  ibid. 
1897,42,  44)  closely  resemble  the  preceding.  From  1"5 
to  2  grms.  of  the  extract  are  weighed  out  into  a  small  cap- 
sule, 2  grms.  of  ether  added  and  thcu  3  grms.  of  magnesia 
are  carefully  triturated  with  the  mass.  When  the  ether  has 
evaporated,  water  is  gradually  added  to  form  a  fluid  paste. 
After  standing  for  some  time,  the  aqueous  portion  is  thrown 
on  a  filter  aud  the  residue  again  treated  with  water  and 
again  filtered,  the  process  being  repeated  until  no  precipi- 
tate is  obtained  on  acidulating  a  portion  with  hydrochloric 
acid.  The  volume  of  the  filtrate  will  then  be  from  200  to 
250  c.c.  This  is  acidulated  with  hydrochloric  acid,  and 
extracted  in  a  separator  with  carbon  bisulphide,  in  four 
successive  washings.  This  extract  is  evaporated  to  dryness 
on  the  water-bath  in  a  small  tared  flask.  The  dried  residue 
is  redissolved  in  10  drops  of  amylic  alcohol,  and  the  filicic 
acid  precipitated  with  methyl  alcohol,  and  dried  precisely 
as  in  Kraft's  method.  Fromme^s  second  method  consists  of 
shaking  together  5  grms.  of  extract,  30  grms.  of  ether,  and 
100  grms.  of  2  per  cent,  barium  hydrate  solution.  After 
agitation  for  five  minutes,  86  grms.  of  the  aqueous  solution, 
equivalent  to  4  grms. 'of  extract,  are  run  off;  this  weight  is 
saturated  with  a  slight  excess  of  hydrochloric  acid  and 
extracted  with  four  successive  washings  with  ether.  The 
etbereal  extracts  are  evaporated  to  dryness  in  a  tared  flask, 
the  residue  redissolved  in  amyl  alcohol,  and  precipitated 
with  methyl  alcohol,  and  finally  weighed,  as  in  Kraft's  pro-- 
cess,  except  that  the  drying  is  commenced  at  40°  C.  The 
first  step  in  the  process  should  be  rapidly  conducted,  or  the 
barium  hydrate  will  decompose  a  portion  of  the  filicic  acid. 

—J.  O.  B. 


Thyme    Oil.      Kremers. 
;   Schimmel's  Rep.,  April 


Thymol,     Determination    of    in 

Pharm.  Rundschau.   1896,  221 

1897,  41. 

Five  c.c.  of  the  oil  are  weighed  and  introduced  into  a  glass 
stoppered  burette  graduated  in  -^  c.c.  ;  an  equal  volume  of 
petroleum  ether  is  then  added,  followed  by  a  5  per  cent. 
solution  of  potassium  hydrate  j  after  well  shaking  together, 
the  liquid  is  allowed  to  stand  until  separation  is  complete. 
The  alkaline  solution  is  then  run  off  into  a  100  c.c.  flask, 
the  residual  oily  liquid  heing  again  washed  with  alkali  until 
no  further  decrease  in  the  volume  of  the  oil  follows.  The 
mixed  washings  are  then  made  up  to  100  or  200  c.c.  with  a 
5  per  cent,  soda  solution.  To  10  c.c.  of  this  solution  in  a 
graduated  500  c.c.  flask  -A  N.  iodine  solution  in  slight 
excess  is  added:  it  precipitates  the  thymol.  This  excess 
of  the  precipitant  may  be  determined  by  the  addition  of  a 
few  drops  of  dilute  HC1  to  a  small  portion  of  the  liquid,  if 
any  thymol  remains  uncombined  with  the  iodine,  a  turbidity 
results,  whereas  if  iodine  be  in  excess  a  clear  brown  solution 
is  obtained.  When  this  point  is  reached,  the  original  liquid 
is  rendered  slightly  acid  with  HC1  and  diluted  to  500  c.c. 
From  this  100  c.c.  are  filtered  off,  and  the  excess  of  iodine 
is  determined  by  titration  with  -J-  N.  thiosulphate  solution. 
The  number  of  c.c.  required',  multiplied  by  5  and  deducted 
from  the  number  of  c.c.  of  iodine  solution  added,  gives  the 
number  of  c.c.  of  iodine  solution  used,  each  c.c.  of  which  is 
equivalent  to  0' 003741  grm.  of  thymol. — J.  O.  B. 

Carvacrol,  Determination  of.  E.  Kremers.  Pharm. 
Rundschau.  1896,  221  ;  Schimmel's  Rep.,  April  1897,  41. 
The  method  of  the  determination  of  carvacrol  is  precisely 
similar  to  that  given  for  thymol,  with  this  slight  modifica- 
tion— that  after  the  iodine  solution  has  been  added,  the 
mixture  is  vigorously  shaken  to  cause  the  cohesion  of  the 
precipitate,  and  is  then  filtered.  The  filtrate  is  then  acidu- 
lated with  hydrochloric  acid  and  the  process  continued 
precisely  as  described  for  thymol. — J.  O.  B. 

Sandalwood  Oil,  East  Inrlian  ;  Analytical  Data  of. 
Schimmel's  Rep.,  April  1897,  36. 
A  GENTHNE  sandalwood  oil  should  have  the  following 
characters — specific  gravity  not  below  0-975  at  15°  C, 
optical  rotation,  17° — 19°.  It  should  be  soluble  in  5  parts 
of  70  per  cent,  alcohol  at  20"  C,  and  should  contain  at 
least  90  per  cent,  of  santalol.     The  latter  constituent   may 
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be  detero   m  d   as  folio  Al  mi-,  of  ihc  •  •  i  1  ;>rt- 

mixed  with  an  equal  volume  of  glacial  acetic  ai 
anhydride,  se<   Schimmd'a    Hep.,  Oct.    I  i   little 

anhydrous  sodium  acetate  is  added  and  the  whole  gently 
boiled  for  an  hour  and  a  half.  After  cooling, the  acetylised 
nil  is  washed,  first  with  water,  then  with  very  dilul 
solution  to  remove  free  acid,  and  it  is  then  dried  bj  shaking 
with  anhydrous  sodium  sulphate.  From  -  to  .'>  gnus,  of  this 
t\v\  acetylised  nil  is  weighed  off  and  saponified  by  boiling 
with  an  excess  of  normal  alcoholic  potash  solution  under  u 
reflux  condenser.  The  amount  of  potash  nsed  up  is  then 
determined  by  titrating  back  with  normal  acid,  The  per- 
centage .<'t  Bantalol  may  be  found  from  tin-  following 
foi  mula — 


P 


where— 


a  •  'Ji'-' 

0  04: 


1'     i  i  ri .  nlage  of  Bantalol. 

.1     the  number  of  c.c.  of  potash  used  up. 

s  --  quantity  of  acetylised  oil  weighed  off. 

— J.  (). 


B. 


Acetone,  Impt.  of  Squibba'  Volumetric  Method  for 
I  noting.  1.  F.  Kebler.  J.  Amer.  Chem.  Soc.  1897, 
19,  316- 

I  in  author  has  studied  and  worked  with  Squibbs'  modifi- 
cation  of  Robineau  and  Rollin's  method  (this  Journal,  1897  . 
168),  and  finding  that  a  difficulty  was  experienced  in 
obtaining  pure  acetone,  and  the  drop  final  reaction  being 
lengthy  and  tedious,  has  modified  the  method  so  that  the 
use  of  pure  acetone  and  the  drop  final  reaction  are  dispensed 
with. 

The  solutions  required  are  as  follow  : — 

1.  A  6  percent,  solution  of  hydrochloric  acid. 

2.  A  decinormal  solution  of  sodium  thiosulphate. 

x.  Alkaline  potassium   iodide  solution  prepared  by  dis- 
solving 250  grms.  of  potassium  iodide  in  water,  made-  up  to 
a    litre  ;  dissolving   257   grms.   of  sodium  hydroxide   (by 
hoi)    in    water,    likewise    made    up    to    a    litre.      After 
allowing  the  latter  to  stand,  800  c.c.  of  the  clear  solution 
idded  to  the  litre  of  potassium  iodide. 
I.  Sodium  hypochlorite  solution:   100  grms.  of  bleaching 
powder  (35  per  ceDt.)  are  mixed  with  400  e.e.  of  water  ;   to 
this  is  added  a  hot  solution  of  I20grms.  of  crystallised 
sodium  carbonate  in  400  c.c.  of  water.     After  cooling,  the 
■  dear   liquid   is   decanted,   the    remainder    filtered,   and    the 
filtrate  made  up  to  a  litre  ;  to  each  litre  is  added  25  c.c.  of 
.:n  hydroxide  solution  <  sp.  gr.  1   i 

5.  An  aqueous  acetone  solution  containing  1  or  2  per  cent, 
of  acetone. 

6.  Bicarbonate!   starch   solution,  prepared    by   treating 
0-125  grms.  of  starch  with  ."■  c.c.  of  mid  water,  then  ail; 

c.  of  boiling  water,  boiling  a  few  minutes,  cooling,  and 
adding  9  grms.  of  sodium  bicarbonate. 

of  the  potassium  iodide  solutiou  are  added 
10  c.c.  of  the  diluted  aqueous  acetone,  an  excess  of  the 
sodium  hypochlorite  solution  is  then  run  in  from  a  burette 
and  well  shaken  for  a  minute.  The  mixture  is  then  acidified 
with  the  hydrochloric  acid  solution,  and  while  agitated,  an 

--  of  sodium  thiosulphate-  solution  is  added,  the  mixture 
being  afterwards  allowed  to  stand  a  few  minutes.  The 
starch  indicator  is  then  added  and  the  excess  of  thiosulphate 
re-titrated.  The  relation  of  the  sodium  hypochlorite 
solution  to  the  sodium  thiosulphate  being  known,  the  per- 
centage of  acetone  can  be  readily  calculated. —  0.  H. 

XXIY.-SCIENTIFIC  &  TECHNICAL  NOTES. 

Chlorine  Water,  Preparation  of.  G.  Griggi.  Bolletino 
I'armac.  Chim.  1896,  6S0  ;  Chem.  Centr.-Bl.   1897,  [1], 

Pi  re  chlorine  water  may  be  obtained  from  lead  dioxide  (or 
red  lead),  oxalic  acid,  and  calcium  chloride,  without  use  of 
apparatus,  by  the  following  formula — 

•J.C.lfo    +  2H,0)  +  PhO.  +  (CaCl,  +  Gil 
CaCA  +  1'bCO    +  1-2HO  +  (U  " 

— A.  S 


Strontium    Chromate,     I  •  i.    on    Mercurii    Chloride, 

G.  Belugou.     Bull.  Soc   Chim.  1897, 17,  478— 474 

ik  digesting  strontium  chromate  with  a  saturated  solution 
"i  mercuric  chloride  on  the  water-bath,  filtering,  and  cooling, 
line  orange  crystals  are  deposited, 

Analysis  leads  t,,  the  formula,  2(8Hgi  lit  l. 

Basic  mercuric  chromate  probably  remains   in   the   in 
soluble  portion,     A  C.  W. 

strontium    Chromate,  Action   of.  on    Mercuric    Chloride. 

II.  Imhert    and  ,.      I;.  I  igou.      Bull.  Soc.   Chim.  1897,  17 
471—173. 

Tin  double  salt.  Sr(  rO  -ii.i'l.ilt'l,  is  obtained  bydis- 
solving     strontium     chromate    ( \    mol.)    in    concentrated 

hydrochloric   acid,   diluting   1   dissolving   in    tin-   liquid 

mercuric  chloride  i  l  mol  I.  After  digesting  on  the  water- 
bath  and  filtering,  a  salt  of  the  above  C position  ei  \  stallises 

out  in  orange-red  crystals.  The  compound  i- not  decom- 
posed by  water,  and  recrystallises  unchanged.  Ill  its  solu- 
tions ammonia  produces  a  canary-yellow  precipitate,  which 
appears  to  be  the  body  2(HgCl.NHs).HgCr<  >«.— A.  C.  W. 

nesium  Methylate.     K.  Szarvasy.     Ber.  30,  [7], 

son— so-... 

Thb  author  had   previously  shown  (Her.  30,305)  that   the 
chief  product  of  the  aetinii  of  methyl  alcohol  on  magnesium 
nitride  was  magnesium  hydroxymethylate,  Mg(OH)0< 
Magnesium  and  together  accordii 

the  equation — 

Mg  +  •JCII.J'll       Mg  in  11   ia       II  . 

If  the  reaction  he  carried  out  at  a  high  temperature, 
magnesium  methylate  is  left  as  a  white  powder  readily 
decomposed  by  moisture. 

At  the  summer  temperature,  methyl  aleohol  dissolves 
clean  magnesium,  converting  it  into  a  gelatinous  precipit.it.-: 
from  a  solution  in  the  proper  proportions,  crystals,  of  the 
composition  Mg(OCH8)j  +  3CU,0,  separate.  This  crystal- 
lised methylate  is  soluble  in  methyl  and  ethyl  alcohols  and 
in  benzene,  the  amorphous  compound  is,  however,  almost 
insoluble  ;  thus  a  solution  of  the  crystalline  compound  on 
heating,  deposits  the  amorphous  substance. 

The  main  reaction  of  bromine  on  the  methylate  takes 
place  as  follows  : — 

Mg(<  K3H,).  +  4l!r,  =  MgBr.  4  2CHBr3  -  2H,0. 

\.  c.  W. 

I  red,  }  idd  m  the  Transformation  of  Ammonium  Carbonati 
into.  I..  Bourgeois.  Bull.  Soc.  Chim.  Is;i7.17  174 — 
477.  ' 

AluiONII  11  sesquiearbonate  was  heated  for  six  hours  in  a 
-ealed  tube  at  120  .  After  cooling,  the  carbon  dioxide  was 
liberated,  the  tube  again  sealed,  and  heated  once  more  for 
six  hour-.  The  whole  process  being  several  times  repeated  : 
finally  on  evaporating  the  contents  to  dryness  on  the  water- 
bath,  urea  was  left,  icixed  only  with  small  quantities  of  its 
aipositiou  products  (.biuret.  &c).  The  vield  varied 
from  :;_'  to  ll-.VJ  percent.;  ammonium  bicarbonate,  treated 
in  the  same  way  gave  i".",  to  2*9  per  cent.,  and  ammonium 
carbonate  3-6  to  :>-7  per  cent. 

In  an  experiment  in  a  steel  autoclave  with  the  sesqui- 
earbonate. 7  ■  .}.">  per  cent,  of  urea  was  obtained  ;  the  autoclave 
was  seriously  attacked  by  the  carbonic  acid,  a  considerable 
quantity  of  ferrous  earbouate  being  found  in  the  liquid.  In 
the  absence  of  air,  copper  is  unattacked  under  the  same 
conditions. — A.  C.  W. 

Acetylene,  Action  upon  ( 'apric  Salts.  H.  G.  Soderbaum. 
Ber.  30,  [7],  814—815. 
Acktxlknk  gives,  in  a  cold  ammoniacal  solution  of  a  cuprie 
salt,  a  black  precipitate,  which,  dried  in  vacuo,  appears  to 
have  the  formula  12C,Cu  -  H.i  I.  The  precipitation  takes 
place  more  slowly  in  a  cold  solution,  but  is  quantitative. 
The  composition  of  the  acetylide  is  considerably  influenced 
by  the  temperature  of  precipitation.  'With  rapid"  heating  the 
acetylide  explodes  at  50  C,  but  with  a  alow  rise  of  tem- 
perature at  70°,  or  even  80°  after  long  desiccation. 

—A.  C.  W. 
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Aretohe,  Condensation  of  to  Terpene-liie  Hydrocarbons'], 
by  boiling  with  Zinc  Chloride.     P.  N.  Raikow.  Ber.  30, 

905- 

Fkksui.y  distilled  acetone  wbeu  healed  under  a  condenser 
with  zinc  chloride  on  a  sand  bath,  becomes  yellow  and 
finally  dark  brown.  After  boiling  for  about  20  hours  a 
mobile  yellowish  oil  separates,  which  on  adding  more  zinc 
chloride  and  continuing  the  boiling,  becomes  more  ami 
more  viscid,  darker,  and  begins  to  exhibit  nn  olive-green 
fluorescence.  For  the  purposes  of  the  investigation  an  oil 
was  tiken  resulting  from  boiling  the  mixture  30  hours. 
After  separation  from  the  lower  layer,  it  w;is  fractionated, 
a  small  portion  passing  over  at  1:20° — 150'  C,  the  thermo- 
meter then  rising  continuously  to  390°  C.  when  the  distilla- 
tion was  stopped.  Two  fractions  boiling  at  1623  C.  and  at 
•J.'il'  '  C.  were  analysed  and  gave  numbers  which  corresponded 
to  lerpenes  rather  than  to  niesitvleue.  A  condensation  of 
acetone  with  separation  of  water  should  only  yield  polymeric 
hydrocarbons  of  the  general  formula  (C3H4)W,  whilst  the 
formation  of  hydrocarbons  of  which  the  percentage  numbers 
agree  with  those  of  the  terpenes  can  only  be  explained 
on  the  assumption  that  a  decomposition  of  the  carbon 
chain  in  acetone,  or  in  its  condensation  product,  has  taken 
place.— T.  A.  L. 

Arrow  Poison  from  the  Larva  of  a  Beetle.  (JDiamphidia 
locustu.)  R.  Boehm.  Chem.  Zeit.  Rep.  1897,  79  ; 
Pharm.  Centralh.  38,  277. 

The  tribe  of  bushmen  of  that  part  of  South  Africa  known 
as  Kalahari  use  the  juice  of  the  leaf  beetle  Diamphidia 
locusta  and  its  larva  for  poisoning  their  arrowheads.  Lewin 
(Pharm.  Centralh.  36,  599)  found  in  its  body  besides  inert 
fatty  acids  a  toxalbumin  which  caused  paralysis  and  finally, 
death. 

To  obtain  a  solution  of  the  poison,  Boehm  recommends 
the  maceration  of  the  whole  larva?  in  distilled  water  for  some 
hours,  when  they  swell  up,  and  the  liquid,  which  now 
possesses  poisonous  properties,  is  light  yellow  in  colour,  and 
acid  in  reaction.  This  acidity  is  not  removed  by  shaking  out 
with  ether.  It  gives  the  usual  reactions  for  a  toxalbumin, 
and  can  he  precipitated  from  its  aqueous  solution  with 
ammonium  sulphate. — J.  O.  B. 

Diastase,  Action   of  Light  on,  and  its  Biological  Signifi- 
cance.    J.  K.  Green.     Proc.  Royal  Soc.  1897,  61,  25. 
Si  ■   under  XVII.,  page  549. 

International  Congress  on  Technical  Education.     Chem. 
and  Druggist,  June  19,  1897,  946. 

Tins  Congress  was  opened  at  the  Society  of  Arts,  Adelphi, 
on  June  15th,  the  Duke  of  Devonshire  presiding,  after 
M.  Leo  Saignat,  the  retired  president,  formally  gave  up  the 
office.  The  Duke  of  Devonshire  explained  that  the  meeting 
of  the  Congress  in  London  was  due  to  the  Society  of  Arts 
and  to  the  City  companies,  which  had  guaranteed  the  need- 
ful expenditure.  He  remarked  on  the  beneficial  effect  of 
public  conferences  on  educational  questions,  and  thought 
the  present  time  well  chosen  for  an  international  congress 
on  technical  instruction,  for  in  all  countries  there  were  signs 
of  increasing  interest  in  foreign  methods  of  education. 
English  education,  he  said,  had  been  materially  affected 
during  the  last  60  years  by  foreign  influences.  There  was 
one  point  at  least  in  which  continental  critics  were  now 
paying  Great  liritain  the  compliment  of  careful  study  and 
even  of  admiration.  Wc  had  been  recently  working  out  an 
interesting  and  fruitful  experiment  in  combining  financial 
aid  from  the  central  exchequer  with  great  liberty  of  action 
on  the  part  of  county  and  county  borough  councils.  The 
policy  of  permitting  local  authorities  to  expend  their  share 
of  the  residue  of  the  excise  duties  on  technical  education 
had  probably  done  more  than  any  previous  act  of  the  State 
to  stimulate  national  interest  iii  technical  instruction.  The 
local  authorities,  with  few  exceptions,  had  risen  to  their  new 
duties  with  commendable  alacrity  and  enterprise. 

"  The  Teaching  of  Pure  Chemistry  and  Applied 
Chemistry  "  was  the  first  paper  read,  Prof.  Otto  N.  Witt, 
of  Berlin,  being  the  author.  In  it  he  advocated  a  thorough 
eTonnding  in  pure  chemistry  as  the  best  training  for  future 


work,  and  deprecated  specialism  in  the  early  part  of  the 
young  chemist's  career  ;  that  should  come  later.  Prof.  H. 
E.  Armstrong  read  a  paper  on  an  allied  subject,  and 
Dr.  J.  H.  Gladstone  followed  with  one  on  teaching 
chemistry  in  continuation  evening  schools,  stating  that  in 
Manchester  there  are  arrangements  for  12,451  pupils  at 
evening  schools,  and  for  6,619  in  higher-grade  day  schools, 
science  being  provided  for  all,  if  they  want  it.  At  present 
2,738  students  are  attending  the  practical  chemistry 
laboratories.  These  papers  opened  the  discussion  on 
technical  education,  in  the  course  of  which  Sir  H.  Roscoe 
stated  that  he  recently  visited  some  large  colour  works  near 
Frankfurt,  where  100  men  were  employed,  including  many 
highly  trained  scientific  chemists  who  had  devoted  years  to 
original  research  with  a  view  to  making  new  discoveries. 
One  employe,  who  received  1,000/.  a  year,  worked  for 
several  years  without  producing  any  results.  But  eventually 
he  made  a  discovery  which  repaid  the  firm  ten  times  over, 
and  placed  an  entirely  new  branch  of  manufacture  in  their 
hands.  That  showed  what  could  be  done  by  the  application 
of  science. 

An  excellent  paper  on  "  The  Teaching  of  Chemistry,"  by 
Prof.  G.  Lunge,  was  read  by  Sir  H.  Trueman  Wood.  Prof. 
Lunge  held  that,  to  raise  English  chemical  industry  to  the 
foremost  rank,  it  was  necessary  that  the  technical  manage- 
ment of  chemical  factories  should  not  be  left  in  the  hands  of 
"  rule-of-thumb "  men,  but  should  he  entrusted  to  real 
chemists.  These  men  should  have  a  much  fuller  education 
than  the  majority  of  chemists  seem  to  obtain  in  Great 
Britain  at  present.  His  views  as  to  the  kind  of  education 
necessary  were  the  same  as  Prof.  Witt's.  He  did  not  even 
think  that,  apart  from  isolated  exceptions,  high-class 
knowledge  was  much  good  to  foremen,  whose  duty  it  was  to 
carry,  out  their  instructions  and  to  see  that  the  men  did 
their  work  as  prescribed  by  the  staff,  but  who  were  not  to 
meddle  with  the  chemical  process  itself.  It  seemed  a 
great  waste  of  time  and  means  to  give  some  superficial 
chemical  teaching  to  tens  of  thousands  of  workmen  on  the 
remote  chance  that  one  of  them  might  have  some  real  benefit 
of  it,  while  at  the  same  time  many  hundreds  of  educated 
men  were  receiving  a  really  efficient  training  in  the  same 
direction,  many  of  whom  could  not  find  properly  remunerated 
places  owing  to  a  great  extent  to  the  cheap  labour  of 
"  bottle-washers." 

On  Wednesday,  June  16th,  the  work  was  divided  into 
two  sections,  one  meeting  in  the  Society  of  Arts'  house 
and  the  other  in  the  neighbouring  premises  of  the  London 
School  of  Economics.  The  proceedings  in  both  sections 
consisted  chiefly  of  papers  and  discussions  by  science 
teachers  upon  the  methods  of  teaching  and  the  people 
taught.  Comparatively  little  was  said  about  the  teachers. 
Foreign  delegates  took  part  in  the  discussions,  and  some  of 
the  best  papers  were  by  them. 


#Uto  £oofe$. 


Analyse  deb  Fette  uxd  Wachsarten.  Von  Dr.  Rcdolp 
Benedikt.  Dritte  erweiterte  Aufiage,  herausgegeben 
von  Ferdinand  Ulzer  (Vienna).  Verlag  von  Julius 
Springer, Berlin.  1897.  PriceM.  12.  H.  GrevelandCo., 
33,  King  Street,  Covent  Garden,  London. 

8  vo  volume,  commencing  with  a  frontispiece  of  Dr.  Benedikt, 
and  followed  by  a  literary  memoir,  and  a  list  of  Benedikt's 
scientific  contributions.  After  this  follows  Benedikt's 
preface  to  his  second  edition  of  this  work,  published  in  1891. 
The  present  volume  contains  654  pages  of  subject-matter, 
illustrated  with  48  woodcuts,  and  followed  by  an  alphabetical 
index. 

The  plan  of  the  work  is  as  follows : — I.  Constituents 
of  Fats  and  Waxes,  a.  Acids,  b.  Alcohols,  n.  Physical 
and  Chemical  Properties  of  the  Fats  and  Waxes.  III.  Esti- 
mation of  Non-fatty  Constituents  and  Preparation  of  the 
Substance  for  Analysis.  IV.  Method  of  Determining  the 
Physical  Properties  of  the  Fats.  V.  Elementary  Analysis 
of  Fats.  VI.  Qualitative  Examination  of  a  Fat  of  known 
Origin.  VII.  General  Methods  for  Determining  the  (Jiun- 
titativeCompositionof  Fats  and  Fatty  Mixtures.  \.  Quan- 
titative  Reactions,     b.  Quantitative   Estimation   of  Single 
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-Mucin-  of  the  Fata.     \  III.  Identification  and  Quanti- 
tative Determiuation  of  such  Foreign  Con-titucnt-   a 
either  dissolved  in  thi  bstance  or  melted  np  with 

it.  i.  Estimation  of  the  Unsaponified  Matter  present. 
n.  Identification  of  Small  Quantities  of  Pats  in  Mineral 
( >il-.  c.  Investigation  of  the  Uusaponifiable  Constituents. 
d.  Identification  and  Estimation  of  Pure  Resin  and 
Colophony   in   Fat     IX.    Investigation  of    Materials   and 

■  net-  of  the  Pal  Industry.  k.  Candles,  b.  Soaps. 
..  I'urkrv  lied  Oil.  d.  Lubricating  Oils,  i  D 
i.  Wool-dressing  oils  (" WoUspickmittel").  ...  Edible 
Fais.  u,  Oil  vols  and  Oil  Cakes,  j.  Glycerin,  k.  Acetic. 
i.  ("Faktis")  India-rubber  Substitutes,  m.  Blown  <  >il-. 
\.  Investigation  of  Liquid  Fats,  v.  Physical  Methods. 
ii.  Different  Solubility  of  Oils  as  a  Mean-  of  Identification. 
«.  Chemical  Methods.  XI.  Investigation  of  Solid 
and  Waxes.  Ml.  Description  of  the  several  Pats  and 
Waxes,  l.  Liquid  Fats.  b.  Solid  Fats.  XIII.  Examples. 
.1  vuiti -in  uuiir  i  r.i  i:  inr.    Lii-iim.ix   DEB   I'm  mim  in  n 

I'i  .  Ilsol  in.li:.      Mil      BESONDEREB      BERUCKBICHTIGUtiG 

m   Klrktrochrmie  i  Ni>  Gewerbesiatistik  rn;  i>vs 

.1  mii;    1896.      Von    Dr.    Ferdinahd    Fi- mi;.      Mit 

262  Abbildungen,    Verlag  von   Otto  Wigand,  Leipsic, 

German.v.     1897.     II.  Grevel  and  Co.,  38,  King  Street, 

Covent  Garden,  London.     Price  24s. 

In  this  annual  report,  the  progress  and  position  of  chemical 

industry  up  to  the  end  or  the  year   1896,  are  treated  of. 

Trade  statistics,  with  more  special  reference  to  the  German 

Kmpire.  are  also  given.     The  last  Jahresbericht  contained 

114o   pages  of  subject-matter.     The  present  one  (1896) 

eoiiiains    1188.     Alphabetical  indexes  covering  53  p 

(name-    and    subject-matter)    are    given.      An   index    of 

German  patents  follows  those  of  name-  and  subject-matter. 

The  text   i-  illustrated  with  262  engravings  referring  to 

plant  and  apparatus.      The  following  is  a  synopsis  of   the 

subjects  treated  of  iu  the  volume,  the  extent  of  each  group 

and  its  treatment   being  indicated  by  the  number  of  pages 

filled  :— 

Group  I.  Chemical  Technology  of  Fuel  (pages  S  to  102). 
II.  Chemical  Metallurgy  (pages  103  to  252).  III.  Electro- 
chemistry (pages  253  to  3.'i  I).  IV.  Chemical  Manufacture-. 
Inorganic  (pages  S5S  to  478).  V.  Chemical  Manufactures. 
Organic  (page-  179  to  686).  VI.  Glass, Pottery, Cements, 
Artificial  Stone  (pages  6S7  to  766).  VH.  Foodstuffs 
(pages  rr.7  to  9741.  VIII.  Chemical  Technology  of  Fibres 
i  pages  975  to  1039).  IX.  <  Ither  Industries  connected  with 
Organic  Chemistry  (pages  1040  to  1134).  X.  Apparatus 
(pages  113")  to  1177).  It  was  remarked  in  the  notice  of 
the  Jahresbericht  for  1894  that  the  subject  of  Electro- 
chemistry filled  S.'i  pages:  for  1895  it  tilled  106  pages; 
and  in  the  present  (18961  volume  the  text  on  this  subject 
tills  108  pages. 

aiscn  -   Cbchhiscres    Lueutukrm.     Uebersicht- 

H'HKK  BxRICHl  DBKR  PIE  XEEE-IEX  ErfINIHNi.  I  N, 
FORTSCHRRTB  I'ND  VkKI'.LSSEIUNc.KN  Al  1  OEM  GEBIETE 
PIP.     rEl'HXISi  HEX     IXI>     INIHSTRrELLEX      ChEMIE.     Mil 

Hesweis  Atr*  Mascbxsbn,  Apparate  turn  Ltxeraxur. 

Herausgegeben  von  Dr.  Emil  Jacobsex.     35.  Jahrgaug. 

1896.     Zweites  Halbjahr.    Zweite  Hiilfte.    R.  Gaertners 

Verlairshuchhandluni-.  Herman  Heyfelder,  Schoneberger- 

strasse  26,  Berlin,  S.W.     1897.     H.  Grevel  and  Co.,  33, 

King  Street,  Covent  Garden.  Loudon. 

The    second   issue   for   the   second   half-year   of   ls'.iG   of 

Jacobsen's  Repertory  of  Chemical  Technology,  containing 

reports    on    the    progress   of    the    following    branches   of 

chemical  industry  : — 

I.  Foods.  II.  Paper.  III.  Photography.  IV  By- 
products, Residues,  Manures,  Sanitation,  Disinfectants,  ftc. 
V.  Soaps.  VI.  Explosives,  Matches,  ftc.  VII.  Pre- 
paration and  Purification  of  Chemicals.  VIII.  Chemical 
Analysis.  I\.  Apparatus,  Machinery,  Electro-technology, 
Thermo-technology,  Appendix,  and  New  Books. 

IUxdbivh  r>Eii  Chlmi-chex  Technology  (Bolley's 
Technologic,  ">G.  (Ho.  I.  3,  3)  Xachtriige  und  Register). 
In  Verhindung  mit  mehreren  Gelehrteu  und  Technikern 
bearbeitet,  und  herausgegeben  von  Dr.  P.  A.  Boleey 
und  Hr.  K.  Biumiacm.  F'ortgesetzt  von  l>r.  C.  Kngler. 
Kr-ten  Bandes  drittc  G'ruppe. 


I'll.    I    ill  mi  -c  in.    Ti  .  n   il      mi  i      UltKNNSTOPPE.       Von 

Prof,   l>r.  Fki;i.iwm.    I  I-.  iii  i:  a).     Bestlie- 

f.-rung    ^iiin    dnlten    Hell.    ,  nilialt.iid     Nacbtr&ge     und 
Friedrich   Vieweg    und  Sohn,    Braunschweig 
II.   Grevel  and    Cn  King  Street,   I 

<  iarden,  London. 

Tin-  forms  the  appendix  and  conclusion  of  the  work  of 
tiei  on  the  Chemical  Technology  of  Fuel.  The  volume 
(imp i  pages  598  to  G36  on  the  Measurements 
of  Heat  and  Light,  illustrated  with  numerous  wood 
engraving-.  Finn  pages  637  to  647  there  follows  the 
alphabetical  index  of  the  entire  work. 

Axi.ElTL'N'.      /I    i:      ClIKMlM   II-  il.c    IIM-CIIF.N      AXWA-I        PUB 

okx  Gebraucu  m  Ohterkichts  -  Labor ATORiEN. 
Bearbeitet  von  Prof.  F.  (Jlzbb  und  l>r.  A.  Fraenkei 
(Vienna).  Verlag  von  Julius  springer,  Berlin.  1897. 
Price  M.  5.  II.  Grevel  and  Co.,  88,  King  Street,  I  ovent 
Garden,  Loudon. 

This  analytical  work  contains  preface,  table  of  contents, 
and  subject-matter  covering  lss  pages,  followed  by  an 
alphabetical  index.  The  text  is  illustrated  with  12  engrav- 
ing- of  special  excellence.  The  subjects  of  technical- 
analytical  intere-t  treated  of,  are  as  follows  : — I.  Alkali 
Manufacturing    Industry,  &c.      II.   Mortars,  Cements,  and 

Clays.      111.    Metallurgy    (Ir Zinc  Blende,   Zinc  Dust, 

Ordinary  and  Refined  Copper).  IV.  Allocs.  V.  Manures. 
VI.  Sugar  Industry.  VII.  Fermentation  Industries.  VIII. 
Fats.  Waxes,  and  Mineral  (  Ills.  IX.  Mordants  and  Tanning 
Matter-.  X.  Textile  Industry  and  Dyeing.  XI.  Coal- 
Tar  Product-. 


Am.eiiixo  zuh  Quantitative*   Besxdtjcohg  derOrga- 

MsiniN  Ar"M.,iti  i'i-i.N.  Von  Dr.  II  in-  Miaei; 
(Vienna).  Verlag  von  Julius  Springer,  Berlin.  1897. 
Price  M.  3.  II.  Grevel  and  Co.,  33.  King  Street,  Covent 
Garden,  London. 

8vo  volume,  containing  preface,  table  of  contents,  index  of 
abbreviations,  introduction,  and  subject-matter  filling  112 
pages.  An  alphabetical  index  concludes  the  work.  There 
are  12  illustrations. 

The  work  is  subdivided  into  the  following  sections  :  — 
I.  Determination  of  the  Hydroxyl  Group.  II.  <  If  the 
Carboxyl  Group.  III.  Of  the  Methoxyl  Group.  IV.  Of 
the  Ethoxyl  Group.  V.  Of  the  Carbonyl  Group.  VI.  Of 
the  Methylimido  Group.  VI L  Of  the  Ethvlimido  Gronp. 
VIII.  Of  the  Nitrile  Group.  IX.  Of  the  Amido  Group. 
X.  i  if  the  Amine  Group.  XI.  Of  the  Imido  Group.  XII. 
Of  the  Diazo  Gronp.  XIII.  Of  the  Hydrazine  Group. 
XIV.  i  if  the  Nitro  Group.  XV.  (if  the  Iodo  Group  and 
the  Iodoso  Group.  XVI.  Of  the  Peroxide  Group. 
Appendix. — The  iodine  number,  &c. 

Axr.Ein  xi;   /x   Analytibch  -  Chkmischen    Oebungsar- 

BEITEN  AVE   PlIAR-MACEl  TISIHE.M  UND  TOXICOLOGIC 

Gebiete.  Zngleich  als  II.  Auflage  von  Prof.  Dr. 
A.  Meters  "  Haudbuch  der  Qualitativen  Chemischen 
Analyse.''  Bearbeitet  zum  Gebrauche  in  Pharmaceutisch- 
cbemischen  Laboratorien  von  Dr.  Ei>.  Sckaee  und  Dr. 
Paui  Zexetti  (Strassburg).  Hermann  Heyfelder,  R. 
Gaertner's  Verlagsbuchhandlung,  Berlin,  S.W.  1897. 
Price  M.  5.  II.  Grevel  and  Co.,  33,  King  Street,  Covent 
Garden,  London. 

Tins  little  work  contains  preface,  table  of  contents,  and 
text  covering  175  pages,  followed  by  the  alphabetical  index. 
There  are  eight  illustrative  woodcuts.  The  work  is  sub- 
divided as  follows : — I.  Chief  Reactions  of  the  more 
important  Acids  and  Organic  Preparations  of  Pharma- 
ceutical Interest.  II.  Identification  or  Detection  of 
Inorganic  and  Organic  Poisons  in  Mixtures  of  Animal 
and  Vegetable  Substances.  III.  Volumetric  Analysis  of 
Preparations  of  Pharmaceutical  Interest.  IV.  Some  more 
Important  Exercises  iu  Chemical  Physiology.  V.  Quanti- 
tative Estimation  of  Alkaloids  and  other  Active  Principles 
in  Pharmaceutical  Drugs  and  Galenical  Preparations. 
Processes  of  Separation.  Appendix  :  Composition  of 
Reagents.      Atomic  and  Molecular  Weights,  &c. 
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Prizes  fob  Technical  Essais. 

Eng.  and  Mining  J.,  May  -2-2,  1897,  J09. 

The  Industrial  Society  of  HoueD,  France,  offers  gold 
medals  for  a  portable  pyrometer  indicating  with  accuracy 
temperatures  above  300  C,  for  a  new  method  of  utilising 
the  solid  products  of  the  distillation  of  petroleum,  for  the 
best  lamp  for  burning  acetylene,  for  the  application  of  an 
industrial  process  for  the  extraction  of  sulphur  from  iron 
and  copper  pyrites,  aud  for  a  rapid  and  accurate  method  of 
determining  cobalt  and  nickel  in  the  New  Caledonia  ores. 
The  essays  must  be  forwarded  to  the  President  of  the 
Society  before  September  30.  They  must  be  written  in 
French.  The  competition  is  open  to  members  anil  nou. 
members  of  the  Society. 


Crane  £rport« 


TARIFF  CHANGES  ANV  CUSTOMS 
REGULATIONS. 

Xf.w  French  Sugar  Law. 
Ed.  of  Trade  J.,  June,  1897,  C63. 
This  is  a  translation  of  the  text  of  the  new  French  sugar 
law,  which  was   published   in   the  Journal  Official  of  the 
8th  April  last. 

Customs  Duties  os  Sugar  is  Foreign  Countries. 
Bd.  of  Trade  J.,  June  1897,  679. 

A  statement  showing  the  rates  of  Customs  duties  leviable 
on  unrefined  and  refined  sugar,  and  on  molasses  imported 
into  the  principal  European  countries  and  the  United  States, 
according  to  the  latest  information  in  the  possession  of  the 
Hoard  of  Trade. 

Xew  Customs  Tariff  of  Canada. 
Bd.  «f  Trade  J..  June  1897,  684. 

The  following  are  extracts  from  the  resolutions  proposed 
in  the  Committee   of  Ways  and  Means  of   the  Canadian 
House  of  Commons  relative   to  duties  of  Customs,   excise, 
&c.  in  Canada,  to  take  effect  from  the  23rd  April  last : — 
Resolved, — That,  unless  the  context  otherwise  requires, — 
(a.)  The  initials  "  n.e.s."  represent  and  have  the  mean- 
ing of  the  words  "  not  elsewhere  specified  "  ; 
(6.)  The  initials  "  n.o.p."  represent  and  have  the  mean- 
ing of  the  words  "  not  otherwise  provided  for"; 
(e.)  The  expression  "  gallon  "  means  an  imperial  gallon  ; 
(d.)  The  expression  "  ton  "  means  2,000  pounds  avoir- 
dupois ; 
(e.)  The  expression  "  proof "  or  "  proof  spirits,"  when 
applied  to  wines  or  spirits  of  auy  kind,  means  spirits  of 
a  strength  equal   to  that   of  pure  ethyl  alcohol  com- 
pounded with  distilled  water  in  such   proportions  that 
the  resultant  mixture  shall,  at  a  temperature  of  60°  F.( 
have  a   specific  gravity  of  0*9198  as  compared   with 
that  of  distilled  water  at  the  same  temperature. 
The  regulations  respecting  the  manner  in  which  molasses 
and  syrups  shall  be  sampled  and  tested  for  the  purpose  of 
determining  the  classes  to  which  they  belong  with  reference 
to   the  duty  chargeable   thereon,   shall   be    made   by   the 
Controller  of  Customs  ;  and  the  instruments  and  appliances 
necessary  for  such  determination  shall  be  designated  by  him 
and  supplied  to  such  officers    as  are  by  him  charged"  with 
the  duty  of  sampling  and  testing  such  molasses  and  svrup;  ■ 
and  the  decision   of  any  officer  ( to  whom   is  assigned  the 
testing  of  such  articles)  as  to  the  duties  to  which  they  are 
subject  under  the  tariff  shall  be  final  and  conclusive,  uidess, 
upon  appeal  to  the  Commissioner  of  Customs   within  30 
days  from  the  rendering  of  such  decision,  such  decision  is, 
with    the  approval  of    the   Controller,    changed ;    and    the 
decision  of  the  Commissioner  with  such  approval  shall   be 
final. 

That,  in  the  case  of  all  wines,  spirits,  or  alcoholic  liquors 
subject  to  duty  according  to  their  relative  strength  of  proof, 
such  strength  shall  be  ascertained  either  bj  means  of  Svkes* 


hydrometer  or  of  the  specific  gravity  bottle,  as  the  Con- 
troller of  Customs  directs  ;  and  in  case  such  relative  strength 
cannot  be  correctly  ascertained  by  the  direct  use  of  the 
hydrometer  or  gravity  bottle,  it  shall  he  ascertained  by  the 
distillation  of  a  sample,  aud  the  subsequent  test  in  like 
manner  of  the  distillate. 

That  all  medicinal  or  toilet  preparations  imported  for 
completing  the  manufacture  thereof  or  for  the  manufacture 
of  any  other  article  by  the  addition  of  any  ingredient  or 
ingredients,  or  by  mixing  such  preparations,  or  by  putting 
up  or  labelling  the  same,  alone  or  with  other  articles  or 
compounds,  under  any  proprietary  or  trade  name,  shall  be, 
irrespective  of  cost,  valued  for  duty,  aud  duty  shall  be  paid 
thereon  at  the  ordinary  market  value  in  the  country  whence 
imported  of  the  completed  preparation  when  put  up  and 
labelled  under  such  proprietary  or  trade  name,  less  the 
actual  cost  of  labour  and  material  used  or  expended  in 
Canada  in  completing  the  manufacture  thereof  or  putting 
up  or  labelling  the  same. 

That  all  medicinal  preparations,  whether  chemical  or 
other,  usually  imported  with  the  name  of  the  manufacturer, 
shall  have  the  true  name  of  such  manufacturer  and  tin- 
place  where  they  are  prepared  permanently  and  legibly 
affixed  to  each  parcel  by  stamp,  label,  or  otherwise  ;  and  all 
medicinal  preparations  imported  without  such  names  so 
affixed  shall  be  forfeited. 

That  packages,  when  imported,  shall  be  subject  to  the 
payment  of  the  following  duties,  viz. : — 

(a.)  All  bottles,  flasks,  jars,  demijohns,  carboys,  casks, 
hogsheads,  pipes,  barrels,  and  all  other  vessels  or 
packages  manufactured  of  tin,  iron,  lead,  zinc,  glass, 
or  any  other  material  capable  of  holding  liquids,  and 
all  packages  in  which  goods  are  commonly  placed  for 
home  consumption,  including  cases,  not  otherwise 
provided  for,  in  which  bottled  spirits,  wines,  or  malt 
liquors,  or  other  liquids  are  contained,  and  every 
package  being  the  first  receptacle  or  covering  enclosing 
goods  for  purpose  of  sale,  shall  in  all  cases,  not  other- 
wise provided  for,  in  which  they  contain  goods  subject 
to  an  ad  valorem  duty  or  a  specific  and  ad  valorem 
duty,  be  charged  with  the  same  rate  of  ad  valorem  duty 
as  is  to  be  levied  and  collected  on  the  goods  they  eon- 
tain,  and  the  value  of  the  packages  may  be  included  in 
the  value  of  such  goods. 

(i.)  Provided  that  all  such  packages  as  aforesaid  con- 
taining goods  subject  to  a  specific  duty  only,  and  not 
otherwise  provided  for,  shall  be  charged  with  a  duty 
of  20  per  cent,  ad  valorem. 

(c.)  That  packages  not  herein-before  specified,  aud  not 
herein  specially  charged  with  or  declared  liable  to 
duty,  and  being  the  usual  and  ordinary  packages  in 
which  goods  are  packed  for  exportation  according  to 
the  genera!  usage  and  custom  of  trade,  shall  be  free 
of  duty. 

(<j.)  Provided  further,  that  all  such  special  packages  or 
coverings  as  are  of  use  or  apparently  designed  for  use 
other  than  in  the  importation  of  the  goods  they  contain, 
shall  be  subject  to  the  same  rate  of  duty  as  would 
thereon  be  levied  if  imported  empty  or  separate  from 
their  contents. 

That  when  the  Customs  tariff  of  any  country  admits  the 
products  of  Canada  on  terms  which  on  the  whole  are  as 
favourable  to  Canada  as  the  terms  of  the  reciprocal  tariff 
herein  referred  to,  are  to  the  countries  to  which  it  may 
apply,  articles  which  are  the  growth,  produce,  or  manu- 
facture of  such  country,  when  imported  direct  therefrom 
may  then  be  imported  direct  into  Canada,  or  taken  out  of 
warehouse  for  consumption  therein  at  the  reduced  rates 
of  duty  provided  in  the  reciprocal  tariff  set  forth  iu 
Schedule  D. 

(a.)  That  any  question  that  may  arise  as  to  the  countries 
entitled  to  the  benefits  of  the  reciprocal  tariff,  shall  be 
decided  by  the  Controller  of  Cnstoms  subject  to  the 
authority  of  the  Governor  in  Council. 

(h.)  That  the  Controller  of  Customs  may  make  such 
regulations  as  are  necessary  for  carrying  out  the 
intention  of  the  two  preceding  sections. 
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Inland  Revenue. 

6.  Resolved, — Thai  il   is  expedient  to  amend   section  ISO 
of  chapter  34  of  the  Vet  19  Victoria  (the   inland   It.  . 
let),  as  amended  by  section  I  of  chapter  35  of  the  Vet 
Victoria,  by  repealing  -neb  section  and   substituting,  in  lieu 

thereof,  as  follows : — 

There  shall  be  imposed,  levied, and  colli  I  spirits 

distilled  the  following  duties  of  excise,  which  shall  be  paid 
to  the  collector  of  inland  revenue  cm  herein  provided,  that 

i-  t"  say  : — 

(.I.,  When  tlieinateri.il  used  in  the  manufacture  thereof 
.-. .n-i -t-  of  not  less  than  90  per  cent.,  by  weight,  of  raw 
or  unmalted  grain,  on  every  gallon  of  the  strength  of 
proof  b)  Sykes'  hydrometer,  and  so  in  proportion  for 
any  greater  or  less  strength  tli  in  the  strength  of  proof, 
and  for  an\  le-s  quantity  than  a  gallon,  l  dol.  90  cts. 
(/i.)  When  manufactured  exclusively  from  malted  barley, 
taken  to  the  distiller]  in  bond,  and  on  which  no  duty 
of  Customs  or  excise  lias  been  paid,  or  when  manufac- 
tured from  raw  or  unmalted  grain,  used  in  combinations, 
in  such  proportions  a-  the  Department  of  Inland 
Revenue  prescribe,  with  malted  barley,  taken  to  the 
distillery  in  bond,  and  on  which  no  duty  of  Customs 
or  of  excise  has  been  paid,  on  every  gallon  of  the 
strength  of  proof  by  Sykes'  hyd  ometer,  and  so  in 
proportion  for  any  greater  or  less  Strength,  and  for  any- 
less  quantity  than  a  gallon,  i  dol,  '.'-'  cts. 
(e.)  When  manufactured  exclusively  from  molasses, 
syrup,  sugar,  or  other  saccharine  matter,  taken  to  the 
distillery  in  bond,  and  on  which  no  duty  of  •  'ii-tonis 
has  been  paid,  on  every  gallon  of  the  strength  of  proof 
by  Sykes'  hydrometer,  and  bo  in  proportion  for  any 
greater  or  leas  strength,  and  for  any  less  quantity  than 
a  gallon,  1  dol.  93  ets. 
Also  to  repeal  so  much  of  the  Inland  Revenue  Act  and 

amending  Acts  as  determine  the  excise  duty  on  vinegar,  and 

to  provide  that  the  excise  duties  thereon   and  upon  acetic 

acid  shall  be  as  follows  : — 

Vinegar  manufactured  in  whole  or  in  part  from  spirits  in 

bond.  I  cents  per  proof  gallon. 

Acetic   aeid,  produced   by  the  destructive  distillation   of 

wood,  4  cents  per  proof  gallon. 
Provided,   that   the   Governor-General    in   Council   may 

establish  regulations  exempting  acetic  acid  from  excise  duty 

in  whole  or  in  part,  when  used  in  the  mechanical  arts. 

7.  Resolved, — That  it  is  expedient  that  a  license  fee  of 

.'in  dols.  be  collected  in  each  fiscal  year  from  every  manu- 
facturer of  acetic  aeid. 

0.  Resolved, — The  excise  duties  hereby  fixed  and  deter- 
mined shall  come  into  force  and  effect  on  and  after  the 
•-'3rd  day  of  April  1897. 

[Following  these  resolutions  are  Schedules  A.,  15.,  aud 
C,  which  contain  the  duties  leviable  on  all  articles  imported 
into  Canada,  a  list  of  articles  admitted  free  of  duty,  and  of 
prohibited  goods.  These  schedules  it  is  proposed  to 
publish  in  a  future  number  of  the  Board  of  Trade 
Journal.'] 

Schedule  D.  reads  as  follows  :  — 

••  On  all  the  products  of  countries  entitled  to  the  bene6ts 
of  this  reciprocal  tariff,  the  duties  mentioned  in  Schedule 
■A  *  shall  be  reduced  as  follows  :_ 

"  I  hi  and  after  the  23rd  day  of  April  1897  until  the  30th 

day  of  June   1S98  inclusive,  the  reduction  shall  in  every 

ease  be  one-eighth  of  the   duty  mentioned  in  Schedule  '  A,' 

and  the  duty  to  be   levied,   collected,  and   paid    shall   be 

•  eighths  of  the  duty  mentioned  in  Schedule  '  A.' 

••  ( In  aud  after  the  1st  day  of  July  1898,  the  reduction 
shall  in  every  ease  be  one-fourth  of  the  duty  mentioned  in 
Schedule  '  A.,'  and  the  duty  to  be  levied,  collected,  and 
paid  shall  be  three-fourths  of  the  duty  mentioned  in 
Schedule  '  A.' 

"  Provided,  however,  that  these  reductions  shall  not 
apply  to  any  of  the  following  articles,  but  such  articli  - 
shall  in  all  cases  be  subject  to  the  duties  mentioned  iu 
Schedule  "A.'  viz.: — Ales.  beer-,  wines,  and  liquors; 
sugars,  molasses,  and  syrups  of  all  kinds,  the  product  of 
the  sugar  cane  or  beet-root ;  tobacco,  cigars,  and  cigarettes." 


COAI     in     Mil      l'\-    LI    i     u    W-. 

Bd.  of  Vni,li<./.,  June  t s :* r .  ;iu. 
Her  Majesty's  Consul  at  Calais,  iu  a  report  to  the] 

Office,  States  that    in   the  department    of  th  , In- 

ili. •  output  was, in  1895,  11,1  10,470  tons, and  1 1,870,517  tons 
in  1896.   Id  the  Nord  the  output  was,  in  1895,5,059,871  I 
and  5,226,754  ton-  in  1896.   The  increase,  however, was  not 

sufficient  to  compensate  forth.-  fall  in  price-  from  lit  fr.  79  c. 
to  10  fr.  :I8  c.  per  ton.  The  labour  employed  in  the  l'as-de- 
Calais district  was  35,907  hands  working  in  the  pits,  and 
In. I  70  above  ground. 

For  - e  year-  past  several  companies  have  been  formed 

to  search  for  coal  in  the  neighbourhood  of  Calais,  but  with 
little  or  no  -ui-re--  till  quite  recently-,  when  one  of  these 
companies  found  a  bed  of  coal  near  a  small  hamlet,  called 
Kstroiiannes.  situated  between  Wi-sant  and  Illauc-Ne/, 
-Mine  12  kiloms.  from  Calais.  The  demand  for  further 
concessions  continues  to  increase,  and  boring  is  actively 
carried  on,  and  should  the  efforts  be  crowned  with  success, 
there  is  no  doubt  but  that  ( lalais  would  benefit  considerably 
a-  .*  port  of  export. — (  Foregn  Office  Annual  Series,  Ho, 
1899.) 

A  Xkw    SugAR-Cane    in  Tin:   FRENCH    WEST    [NDIE8. 

Bd.  of  Trade  ./.,  June  1897,  711. 

In  a  report  to  the  Foreign  Office,  Mr.  Custave  Borde, 
I  Her  Majesty's  Acting  ( lonsul  at  .Martinique,  states  that  the 
disappointments  that  the  planter-  were  wont  to  experience 
in  regard  to  the  quantity  of  sugar-cane  reaped,  have  greatly 
diminished  since  tin-  introduction  on  the  sugar  plantations 
of  a  spe.ies  of  sugar  cane,  known  locally  a-  the  "  Cristal- 
1  i tie,"'  which  is  to  he  met  with  in  Saint  Lucia  as  the 
"Caledonian  Queen."  It  is  generally  believed  that  this 
new  plant  is  a  valuable  acquisition?  and  will  be  most  useful 
to  agriculture.  When  young  it  grows  very  fast,  bring  the 
)  reverse  of  the  sugar-cane  plants  now  under  cultivation,  the 
growth  of  which  is  slow.  By  its  rapid  growth  the  new 
plant  covers  ground  quickly,  and  checks  the  development 
of  the  grass  that  would  otherwise  impede  the  spreading 
of  its  leaves.  It  resists  more  easily  the  irregularities  of 
the  seasons,  and  is  able  to  sustain  very  long  droughts. 
The  "  shot  borer"  seems  to  shun  its  company,  or  rather, 
if  a  few  plants  are  attacked,  their  vegetation  is  not  in  any 
way  impeded.  Judging  from  the  experiments  tried  during 
:  the  past  year  particularly,  this  species  of  sugar-cane  is  a- 
as  rich  in  saccharine  matter  as  all  the  others  that  have 
been  hitherto  cultivated.  Hence,  wherever  the  ordinary- 
plant  dies  out,  the  planters  endeavour  to  introduce  the 
"  Crystalline,"  the  good  qualities  of  which  were  conspicuously 
manifested  in  many  localities  very  seriously  affected  by 
the  fungus  or  other  cane  disease.  For  many  years  chemists 
have  been  endeavouring  to  find  out  the  cause  of  the 
disease,  and  have  tried  various  methods  of  fighting  it, 
but  invariablv  failed. — (Foreign  Office  Annual  Sen,*,  No. 
1897.) 

Rkimctiox  of  Royalties  ox  Phosphates  in-  South 
Carolina. 

Bd.  if  Trade  J.,  June  1897,  71fi. 

A  report  from  H.M.  Acting  Consul  at  Charleston,  state- 
that,  iu  accordance  with  a  decision  of  the  South  Carolina 
State  Phosphate  Commission,  the  royalty  on  all  phosphate 
rock  mined  in  that  State  on  and  after  April  1st,  1897,  will 
be  25  cents  currency,  equal  to  about  1. v.  sterling  per  ton, 
instead  of  50  cents  per  ton  previously  charged. 

This  reduction,  however,  under  the  final  action  of  the 
Commission,  just  published,  will  not  apply  to  rock  on  hand 
April  1st  last,  but  previously  mined,  which  will  be  required 
to  pay  the  former  royally  of  50  cent-  per  ton.  The  reduc- 
tion in  the  Carolina  royalty  has  been  brought  about  by  the 
decline  in  prices  aDd  the  keen  competition  in  the  business 
resulting  from  the  growth  of  phosphate  mining  in  Florida, 
Tennessee,  and  elsewhere  during  the  past  two  or  three 
years. 
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The  Minikg   vm>  Mi.tallurioou   Industries  of 
Germany. 

Bd.  of  Trade  ./.,  June  1897,  70X 
A  despatch    from    the   Commercial    Attache    at    Berlin, 
encloses   memorandum,  based    on    tables    in    the    official 


Reichsanzeiger,   relating   to  the  yield  of   mines   and   the 
products  of  metal  works  in  the  German  empire. 

The  following  tahle  shows  the  quantity  and  value  of  the 
output  of  the  various  minerals  in  Germany  and  Luxemburg 
in  the  years  1895  and  1896:  — 


Quantity. 

Value. 

Average  Price  per  Ton. 

1896. 

1895. 

1896. 

l-  ■. 

1896.                     1895. 

1,000  tons.            1.000  tons. 
79,169 
26,767                    24,788 
1 1,168                    12549 

729                       706 
154                        161 

717                            633 
is                              10 
:,!!                           522 

£  1.000 
29,652 
8,046 

s:,l 
618 

st; 
IIS 
731 

£  l.i 

26,944 

2,! 

2,053 
528 
B46 
768 
85 
712 

Marks.                 Harks. 
S-92                       li-81 

2-27                       2-S4 

•it;i                       3-33 

23-82                     14-97 

80"00                     sii-h; 

23  81                      24'28 

129-011             |         137M 

26-8S                     -7'-S 

The  immense  increase  in  coal,  amounting  to  6,470,000 
tons,  and  valued  at  2,708,000/.,  from  189.5  to  1896  deserves 
great  attention ;  and  besides  this  there  is  for  lignite  an  im- 
provement of  1,979,000  tons,  worth  146,000/.     The  increase 


in  iron  ores   is   also  large,  bring  1,81:1,000  tons,  valued  at 
516,000/. 

The  following  table  shows  the  output  of  iron  and  other 
metal  works  : — 


Quantity. 

Value. 

Average  Price  per  Ton. 

1896.                      1893. 

1896. 

1895. 

1896. 

1895. 

1,000  tons. 
0,295 
153 

113 

29 

1,000  tons. 
5,417 
150 

111 
23 

£  1.000 
14,786 

2,355 
1,251 
1.45S 

£  1,000 
1 1 ,738 
2,081 
1,113 
1,163 

Marks. 
46-98 

Marks. 
la-ss 

807-70                  -'77-0.-, 

219-9S 
995-03 

200.-60 
902-96 

English  Cement  in  the  Transvaal. 
Bd.  of  Trade  J.,  June  1897,  718. 

H.M.  Consul  at  Lorenzo  Marques  states  that  English 
cement,  at  one  time  a  promising  article  of  import  to  the 
Transvaal,  has  of  late  years,  it  is  said,  been  almost  entirely 
superseded  at  that  port  by  German  cement.  This  is  partly 
attributed  to  the  fact  that  the  latter  is  packed  in  iron  drums, 
which  withstand  the  rough  handling  and  exposure  often 
injurious  to  the  contents  of  the  frailer  barrels  in  which 
English  cement  continues  to  be  exported. 

Cement,  however,  is  likely  to  form  in  the  future  an  evet 
diminishing  article  of  import  into  the  Trausvaal,  since  a 
factory,  enjoying  Government  support  and  a  protective 
tariff,  has  now  been  established  in  that  country. 

Portland  cement  might  still  recover  the  market  were  it 
uot  for  this  native  product  and  the  high  charges  levied  in 
its  interest  by  taxation,  and  an  almost  prohibitive  railway 
charge. 

A  New  Crisis  in-  German  Sugar  Production. 
U.S.  Consular  Beps.  53,  [197],  167—170. 
According  to  the  law  passed  by  the  German  Parliament 
on  15th  May  1896,  the  limit  of  production  was  raised  from 
1 ,400,000  tons,  the  amount  stated  in  the  original  bill,  to 
1,7(10,000  tons  per  annum  (raw  sugar  equivalent) — an 
amount  that  had  been  reached  only  once,  and  that  in  the 
campaign  of  1894 — 95,  which  led  to  the  crisis  of  the  year 
following.  Over-production — the  principal  danger  to  be 
feared,  anil,  if  possible,  averted — was  thus  established  by  tin- 
new  law  as  a  permanent  possibility.  Furthermore,  the  con- 
tingent production  authorised  was  to  be  double  the  increased 
home  consumption,  and  this  was  distributed  among  the 
factories,  not  on  the  basis  of  their  average  annual  production 
for  five  years  previous,  but  on  the  basis  of  the  highest 
figures  reached  during  two  of  the  three  preceding  years. 
A-  a  i  -nil,  this  has  stimulated  the  factories  in  1896  to 
obtain  the  highest  possible  output,  so  as  to  entitle  thein- 
selves  to  the  largest  share  of  the  bounty.  The  effect  of  this 
has  been  to  give  important  advantages  to  the  large  and 
wealthy  factories  over  the  smaller  ones  owned  by  the  farmers 
and  capitalists  of  small  means.     The  new  law  has  also  fixed 


the  internal  revenue  tax  on  manufacture  so  low  as  to  have 
but  little  value  to  the  State,  the  revenue  yielded  being  wholly 
out  of  proportion  to  the  heavy  export  bounties  to  be  paid, 
which  have  become,  more  than  ever  before,  a  burden  to  the 
treasury. 

The  effects  of  the  new  statute  have  now  become  apparent. 
The  foreign  sugar  market  responded  to  the  increased  export 
bounty  by  a  proportionate  decline  in  price,  so  that  the 
German  exporter  now  receives  only  the  same  price  for  his 
sugar  as  before,  and  of  this  price  the  German  Government 
pays  more  and  the  foreign  consumer  less  than  hitherto,  so 
that  the  net  result  has  been,  not  to  encourage  the  German 
sugar  industry,  but  to  supply  Great  Britain,  the  United 
States,  and  other  importing  countries,  with  cheaper  sugar, 
and  thus  further  demoralise  and  weaken  the  general 
market. 

The  outlook  is  so  menacing  that  the  Reichstag  will  be 
petitioned  to  make  certain  amendments  in  the  existing 
statute,  with  the  object  of  revising  the  method  of  "  Contin- 
gentirung "  (or  additional  quota  distributed  among  the 
factories  on  the  basis  of  the  average  annual  production  of 
each),  so  as  to  restrict  instead  of  stimulating  production, 
and  to  invite  international  negotiations  for  the  gradual 
abolition  of  all  export  bounties,  which  have  been  proven  to 
be  simply  a  burden  on  the  treasury  which  pays  them  for  the 
benefit  of  non-producing  foreign  countries. 

In  conclusion,  it  is  pointed  out  that  if  this  attempt  at 
revision  fails,  there  will  then  remain,  in  the  opinion  of 
practical  men.  but  one  way  out  of  the  dilemma — the 
organisation  of  the  whole  German  sugar-producing  interest 
into  a  syndicate,  an  organisation  which  shall,  by  its  own 
regulations,  carefully  restrain  over-production  and  be  con- 
tent with  what  can  be  done  to  control  prices  of  sugar  by 
commercial  action,  and  by  regulating  the  supply  in  home 
and  foreign  markets. — .1.  L.  B. 

German  Beet-Si  gar  Returns  for  1895—1896. 
U.S.  Consular  Reps.  53,  [197],  170—172. 

The  following  data  are  taken  from  the  publications  of 
the  Imperial  Statistical  Bureau  and  Licht's  reports:  — 

The  campaign  of  1895-96  proved  more  favourable  than 
the  preceding  one.     Although  the  area  under  cultivation 
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Ii.nl  been  reduced  and  the  yield  per  hectare  diminished, 
the  saccharine  cODtents  of  we  beet  were  higher,  and  the 
average  price  of  raw  sugar  better  than  in  l^'.u  95.  The 
value  of  tin-  total  sugar  production   of   1,615,111  ton 

arks,  against  851,719,000  marks 
iu  i894-'.>.5.    The  total  area  under  oultival  ■  ■■ 
hectares,  t'iii'h   hectare  yielded,  therefore,  a  gross   profit  of 
963*04  marks,  -i-  compared  with  796*75  murks  in  1894  95, 
Vi'rr  deducting  the  working  expenses  per  hectare  the  net 

profit    Comes    out    B8J   < '-t   mails,  against    53    55    marks  iii 
-95. 

The  area   under   cultivation  was  reduced   from   1 11.111 
hectares  in  1894  95  to  376,669  hectares,  01  about   U 
rent.     The  yield  p  t  hectare  was  31  tuns,  against  32*9  tons 
in  1894-95  ■  42*94  per  cent   were  grown  by  the  fact 
:ind  56*06  per  cent,  bought,  as  compared  with  41*64  per 
cent,  grown  and  58*36  per  cent,  bought  in  1894-95. 

The  number  of  factories  in  operation  was  reduced  from 
105  in  1894-9')  to  .''97 — three  new  factories  having  been 
established  ami  1 1  closed,  nine  permanently  and  two 
temporarily. 

The  beetroot  crop  was  1 1.672,8 If.  tons,  against  I  1,521,029 
tons  iu  1894-9.5,  or  a  decrease  <■!  19*61  per  cent. 

The  number  of  steam  engines  ami  horse-power  used  in 
the  factories  «as  5,320  ami  'J7.977  respectively,  against 
5,894  and  94,952  in  1894-95.  Th.'  average  time  required  to 
manufacture  the  beetroots  into  raw  sugar  was  7;,  days,  as 
compared  with  99  days  in  1894-95.  The  saccharine  contents 
were  13*19  percent.;  in  1894-9:5  they  were  12*2  per  cent. 
To  ruauufaetiire  1  cwt.  of  raw  sugar.  7*58  cwts.  of  beetroot 
were  required,  against  8*2  CWt.  in  1891-9.5.  The  export 
decreased  from  1,073,590  tons  in  1S94-95,  to  964,963  tons. 
The  home  consumption  increased  from  628,874  tons  in 
1894-95  to  730,784  tons.  This  increase  is  only  apparent, 
and  waa  largely  caused  by  the  stipulations  of  the  new  sugar 
law  (see  preceding  report),  which  increased  the  honie-con- 
.sumption  tax  from  IS  to  20  marks  per  double  cwt.,  and 
thereby  caused  an  extensive  withdrawal  of  sugar  from  the 
bonded  stores  prior  to  its  going  into  effect. 

The  average  consumption  of  sugar  per  head  of  population 
was  12-7:2  kilos.,  against  lo-7  kilos,  in  1894-9.5.  which 
increase,  however,  for  the  reason  just  stated,  should  be 
considerably  discounted. 

The   tax    on    sugar,  less    export  bounties,   yielded   to  the 

Government  103,701,000  marks,  against  85,714,000  marks 

in  1894-95,  which  equals  a  tax  of  1*97   marks  per   head  of 

population,  against   I  '65  marks  in  1894-95. 

The  total  raw  sugar  production  iu  Europe  was  as  follows:  — 


Countries. 


1895  96. 


German; 1,615.1 11 

Austria-B  iingary 7  :■  1 .  t<  >;. 

France 



Belgium 269,050 

Holland Iimj.s-.-, 

Denmark.   Sweden,    Italy,    Ron.  ie.s.si«i 
mania,  Spain. 

Total *393J5X! 


1341,461 
1,055321 

615,058 
243.957 
- 
156,(100 


I.78M.405 


—J.  L.  B. 


GESSIiAL   TRADE  NOTES. 
Unification  or  the  Methods  of  Testing. 

A  circular,  signed  by  Professor  Hermann  Wedding,  of  the 
Berlin  School  of  Mines  bas  been  issued  respecting  the  pro- 
posed establishment  at  Zurich  of  an  International  Society 
for  the  Unification  of  the  Methods  of  Testing  Materials  of 
Cnnstnietion.     It  is  proposed    to  establish  a  central  labora- 


tory there,  in  charge  of  Her  von  Jdptner,  and  an  appeal   is 

made   to   tl Iron  and  8  ite  to 

contribute  towards  tl"'  expenses  of  maintenance  Herr 
Krupp,  Essen,  hi-  subscribed  50/.  per  annum,  and  the 
lustrum  ironmasters  have  offered  350/.  per  annum.  About 
2,000/.  a  \r:ir  will  he  needed.  Subscriptions  may  '»<■  Bent 
through  Mr.  Brougb,  Secretary  of  the  Iron  and  6 
Institute. 

(  'MEMO    \l      1  IIPOKT8     I\  1,  1     1 

Chem.  and  Druggist,  May  29.  1897,  838. 
According  to  the  excellent  little  monthly  circular  pub- 
lished by  the  British  Chamber  of  Commerce  in  Paris,  tin 
value  of  the  imports  of  chemical  products  into  l'raneo 
duriug  the  first  quarter  of  1  s;»7  showed  an  increase  U] 
that  of  the  first  quarter  of  1896,  the  figures  being  respec- 
tively   9.117,iiiiU    frs.    and    B.778, frs.     The   .  ireular    in 

question  will  be  found  very  useful  by  linns  dealing  with 
France.  Specimen  copies  of  it  may  lie  had  upon  application 
to  the   Seci  tin'   Chamber,   2.5.  lid.  ties  Italiens, 

I'aris. 

I'lil.N  MIIIM       IN      I  r.S.A 

(Vow  nnil  Druggist,  June  .5,  1897,  871. 
Judge  Lacombe,  of  the  I'tiited  States  Circuit  Court,  has 
decreed  that  Haver's  patents  for  the-  manufacture  of  sul- 
phonal  of  October  30,  1888,  and  also  for  the  manufad 
of  phenacetine  of  March  26,  1889,  are  good  and  valid,  and 
has  restrained  a  traveller  named  Henry  Gill  from  infringing 
the  patents  by  selling  products  which  are  not  made  by 
Haver. 

Hisim  EOTANTS    1  .0;    Kl  -si  i. 

Cheat  mill  Druggist,  Mug  99,  1^97,  - 

The  Imperial  Russian  Official  Gazelle  contains  a  notifi- 
cation to  the  effect  that  all  disinfectants  purchased  abroad 
by  Russian  imperial  or  oivic  authorities  will  he  admitted 
into  Kussia  free  of  Customs  duty. 

Tin    In.  i:m-i\.,  Demand  pob  Wood  IYi.i-. 

U.    -\u,,  1-1,  mi.  76,   [231,  3.58. 

Ix  the  year  1880,  which  marks  the  real  beginning  of  the 
wood-pulp  industry,  there  were,  in  the  State  of  Maine,  - 
pulp  mills,  with  capital  invested  of  440,000  dols.,  an  annual 
production  of  30O,0Ot>  dols.,  and  12  paper  mills,  with  a 
capital  of  2,000,000  dols.  and  a  production  somewhat  in 
--  of  that  sum.  In  1890  there  ware  11  pulp  mills,  with 
capital  invested  of  2,69,5,61 1  dols.,  and  a  production  value  of 
1,513,61  Idols.  At  the  present  time  there  are  over  13,000,000 
dols.  invested  in  pulp  and  paper  mills,  giving  employment, 
directly  or  indirectly,  to  over  5,000  men.  New  York  state 
has  a  daily  production  of  1,800,000  lb.  of  wood  pulp  for 
books  and  newspapers:  Wisconsin,  a  daily  production  of 
670,000  lb.;  Maine,  665,000  lb.:  Massachusetts,  614,000 
lb.  :  Pennsylvania,  403,000  lb.  ;  and  New  Hampshire. 
Michigan,  ( lliio,  and  Vermont,  a  somewhat  smaller  amount. 
It  is  estimated   that   1,000,1  t   of  spruce  logs  are 

required  to  supply  the  mills  with  raw  material.  Spruce 
wood  has  invariably  been  employed  for  making  the  best 
white  paper,  though  attempts  have  been  made  in  Europe 
to  utilise  the  pine  for  this  purpose.  Hoth  the  pine  and  the 
poplar  are  more  easily  worked  into  ground  pulp  than  spruce, 
but  the  woods  lack  the  strength  needed  for  large  newspaper 
-hiits,  and  there  is  also  a  difficulty  in  disposing  of  the 
pitch  and  resin  in  pine.  Hemlock  is  not  suitable,  as  its  film- 
is  more  brashy  and  has  lc-s  strength  than  spruce.  The 
spruce  trees  are  unfit  for  ordinary  paper  purposes  until  they 
have  attained  the  age  of  lot)  to  1.50  years. 

With  regard  to  the  systematic  culture  and  development 
of  spruce  trees,  it  i-  ;.tated  that  the  Herman  pnlp  manufac- 
turer-, with  an  area  smaller  than  that  covered  with  spruce 
trees  in  Xew  York  stat.-.  have  supplied  all  the  raw  material 
needed  for  their  paper  mills,  and  have  annually  exported 
over  half  a  million  dollars'  worth.  The  forests  are  merely 
thinned  out,  the  old  trees  being  cut  down  as  soon  as  they 
reach  the  proper  age  ;  and  the  results  are  s0  satisfactory 
that  the  supply  of  raw  material  is  assured  as  long  as  the 
present  system  of  forestry  is  continued— A    S 
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BOARV  OF  TRADE  RETURNS, 
Summary  of  Imports. 


Month  ending  Slst  May 


Articles. 


Metals 

Chemicals  .-mil  dyestuffs 

Oils 

Raw   materials   for   non-textile  in- 
dustries. 

Total  value  of  all  import  s 


£ 

1,767,629 
461,282 
581,425 

3,483,085 


£ 

1,683,518 
181,882 

574,728 
1.113,172 


33,349,988 


:n;,:iS6,:us 


SuMMABY   OP 

Exports. 

Month  ending  31st  May 

Articles. 

1890. 

1897. 

Metals  (other  than  machinery)  .... 

£ 
2.951,548 
707.812 
2,804,901 

£ 
8,954,99] 
743,510 

2,888,967 

18,835,213 

19.322,1 16 

Imports  of  Metals  for  Month  ending 
31st  May. 


Articles. 

Quantities. 

Values. 

1896. 

1897. 

1896. 

1897. 

CoDper  :— 
Iron: — 

2,596 
6.953 
4,930 

n;t,7s5 

8.3S6 

1.0s  I 

13.009 

19,313 

1,661,618 

62,871 
6,311 

1,868 
7,310 
6,383 

495,831 

6,229 

3,183 

13,216 

52,423 

58,678 

84,654 

6,296 

£               £ 
26,190         16,057 
177,108  '     161,345 
223,7115        316,355 

329,031  !     ?66,848 

Bolt,  bar,  &e 

Steel,  unwrought . .      „ 
Lead,  pig  and  sheet      „ 
Pyrites 

Tin Cwt. 

66,93(1           18,138 

12,955  1        26,586 
140,681         166,7110 

79,731   1        80,902 
149,594            5,598 

90,303       102,513 
189,316       104,891 

Other  articles  ...  Value  £ 

133.9115        105,633 
179,171        192,952 

Total  value  of  metals 

- 

1,767,629 

1,683,518 

Imports  of  Chemicals  and  Dyestuffs  for  Month 
ending  3 1  st  May, 


Articles. 


Alkali Cwt. 

Bark  (tanners',  Ac.)    „ 

Brimstone 

Chemicals Value  £ 

Cochineal Cwt. 

Cuteh  and  gambler  Tons 

lives:  — 

Alizarin Value£ 

Anilin  and  other      „ 

Indigo Cwt. 

Nitrate  ol  potash  .      „ 

\        Ilia Tons 

Other  articles. . ,  Value  £ 

Total  value  of  chemicals 


Quantities. 

Values. 

1896. 

1897. 

1896. 

1897. 

£ 

£ 

18,134 

25.313 

8,410 

9,888 

26.825 

30JS87 

9,731 

11,281 

77,185 

10,590 

14,739 

9,874 

.. 

110,407 

132,208 

20 

286 

1,258 

1.S63 

1,208 

1.241 

29,59.-. 

23,830 

.. 

17.933 

18,558 

.. 

11.177 

39,034 

2.579 

2,503 

30,784 

36,986 

41,264 

38,672 

30,264 

29.0SS 

4,5111 

29,584 

15,326 

•• 

•• 

137,047 

124,396 

Imports  of  Oils  for  Month  ending  81st  May. 


Articles. 

Quantities. 

Values. 

1896. 

1897. 

1896. 

1897. 

Palm Cwt. 

Petroleum Gall. 

Turpentine Cwt. 

Oilier  articles  ..  Value  £ 

10,156 

2.09.-. 
109.931', 

11,467,310 

2.31S 

870 

11,761 

19.570 
2,115 

88.S12 

13,41  M87 

2,428 

1,246 

1,526 

£ 

11.560 
67,851 

11(1.922 
246,88!! 

13.197 

16*497 
10,966 

74,550 

£ 
22,604 

70,001 
89,814 

211.721! 

16,984 

17.999 
1.573 
79.027 

Total  value  of  oils... 

•• 

•• 

5S1.425 

57 1,728 

Imports   of   Haw   Material  for   Non- Textile 
Industries  for  Month  ending  31st  May. 


Articles. 

Quantities. 

Values. 

1896. 

1897. 

1896. 

1897. 

Bark,  Peruvian  . .   Cwt. 
Gum:— 

6,305 
229.742 
29,875 

14,672 
11.961 
2,919 

30,820 

37,023 
624 

590 
4.727 
8,750 

21.11(1 

38,98 1 
1,893 
9,625 

211,301 
62,202 
171,902 

7(1(1 

190,291 
471,922 

3.712 
359,597 
30,191 

5,659 
17.597 
3,616 

54384 

43,113 
629 

2.112 
3,899 

19.393 
26.917 
19.(171 

2.912 

19,356 

31,318 

74,616 

175,281 

5,635 

260,395 
14.1.780 

£ 

s,sllt 

31,330 

283,799 

39.237 
79,225 

22,506 

76,808 
83,003 

25,191 

2,344 

18.187 
67.812 
37,329 
39,671 
19.950 
10.939 

150,700 
16.689 

175,895 
413 

377,526 

£ 

11.105 
19,605 

330,506 

10,056 
73,890 

41,207 

135,819 
94,731 
21,816 

13,689 

11.460 

113.2(19 

39,476 

45,167 

26.232 

75,914 

is  1,689 

17.904 

163,502 

2,696 

519725 

Gutta-percha ....       „ 
Hides,  raw  :— 

Manure : — 

Nitrate  of  soda. ..       „ 
Phosphate  of  lime       „ 

Pulp  of  wood , 

Tallow  and  stearin      „ 
Wood  :— 

1,036,972      1,1(19.236 

12,713            7,053 
3,052            4,681 

60,628          38315 

Other  articles Value  £ 

27.272           13,055 
7582230       937,908 

•• 

•• 

3,483,085  ,  4,143,172 

1 

Besides  the  above,  drue;s  to  the  value  of  67,7*7'.  were  imported,  as 
against  100.120?.  in  May  1896. 


Exports  of  Metals  (other  than  Machinery)  for 
Month  ending  31st  May. 


161,232         181,832 


Articles. 

Quantities. 

Values. 

1896. 

1897. 

1896. 

1897. 

Brass Cwt. 

Copper : — 
Unwrought ....       „ 

Mixed  metal... _     „ 

Implements 

Iron  and  steel ...    Tons 

9,769 

5(1.779 
2.-..!  (15 
15,213 

304,018 
5,969 

l'"',-|97 
16,121 

8,280 

39,308 
25,568 
15,621 

343*515 
6,597 

lV,105 
11,728 

£ 
88,757 

121,148 

73,699 

31, 2:17 

172,493 

122.165 

2,051. 275 

72.839 

21,276 

112.215 

10303 

1  2.223 

75,868 

£ 
37,952 

101.651 
77.171 
37,481 
[79,593 
110,699 
2,125.266 
88,487 

Plated  wares  ...  Value  £ 
Telegraph  wires .       „ 

27.125 
61,226 

:i  283 

Other  articles  ..  Value  E 

63.583 

•• 

2,951,548 
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Dbi  08  ant  Cubmicaj  -  fob  Mo>  rn 

kmum.    8  181     Mil. 


Quair 

Vnl 

:.;i,:-;t 
01.743 
21,461 

.VII. iST, 
:u  .•_■».: 
23,670 

£ 
101,188 

£ 

tnK  materials 
ciKMinc.il  manures 

Medicines Value  1 

Other  articles 

98,710 
3*8,711 

•• 

KXFOBH    OB    MlsCEl.l.isnir-    AbTIOLKS    FOB    Month 
ENDING  :>lsr  Mvv. 


Articles. 


Qiiai 


1896. 


1897. 


Gunpowder Lb. 

Military  stores..  Value  i. 

Candles Lb. 

Caoutchouc Value  £ 

t 

coal   Value  £ 
Bartbenware  .. - 

van- „ 

Blase : — 

I    So. Ft. 

Flint Cwt. 

Bottles u 

Other  kinds....      „ 
Leather  :— 
Inwrought  ....      „ 

Wrought Value  £ 

1 Tons 

Floorcloth   So.  Yds. 

Painters'  materials  Val.  £ 

1-ap.  r  Cwt. 

Ra« Tons 

Soap Cwt. 


2,210,100 

2,056,100 

34,527 

41,038 

164,844 

7.IJ1 

■ 

iw.-,r: 
20,628 

5,349 

- 

89*424 

4.MS  4,451 


£ 

107413 

97,587 
55,993 
150,445 

20,121 

1".7!'-.' 
17.":. 

102,299 
137.530 


£ 

127.081 
28J9B 

167.298 
1*700 

15238 

S2.2:M 
1. "i,217 

m..v,7 

■ 

91361 
96,404 

l  u;.s75 


T'ital  value  . 


•_',-"l.v 


irlontljlp  patent  ZteU 

*  The  dates  saven  are  the  dates  ol  the  Official  Journals  in 
which  acceptances  of  the  Complete  Sp  cilications  are  advertis  d. 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I— PLANT,  APPARATUS,  and  MACHINERY. 
Applications. 

13,133,   ]-".  Robinson.     Cooling  by  evaporation.     May  17. 

12,224.    1>.  N.  Fleming.      Improvements    in    appliances 
for    storing    and    diffusing     compositions    for    preve 
internal   crustation   or   corrosion  of   boilers  and  the  like. 
Ma]    1*. 

12.752.    G.  Watson.       Improvements    in    furnaces     for 
burning  towns'  and  other  refuse  ;  applicable  also  to  fun 
!  neral  purposes.     May  24. 

12,7  58.  K.  Paul.     Improvements  in.  and  in  apparatus  for, 
the  manufacture  of  salt  from  brine.     May  24. 

13.353.  W.  N.Twelvetrees.     Improvements  in  cleansing, 
drying,  ami  disinfecting  apparatus.     May  31. 

13,879.     .1.     II.     Rosenthal.       Improved     salini 
May  31. 

13.734.    II.    Tomkins.       Improvements     in     means     anil 
appliances  for  charging  open-hearth  furnaces.     .June  4. 

•    B.  T.  Melvin.     Melvin's  improved  method  of  evapo- 
rating moisture.     June  5. 


-    i     !■:.  thallis.     Improved  Biters  and  attachments. 
June  ■">. 

'•It.     Improved  construction  of  tub,--  for 
cooling  and  beating  purpo  iy  adapted  for  brewers, 

dyers,  dairies,  and  other  trade    uses;  also   tor  condensing 
steam  and  vapours.     June  B. 

14,226.  I.  Lewis  \u  improved  composition  for  pre- 
venting incrustation  in  steam  boilers,  Complete  Specifica- 
tion.   June  1 1. 

Complete  Specifications  Accepted" 


Apparatus  for  drying   suliil  ma- 


E>  aporating     apparatus. 


16,306.  W.  Olipbant. 

terials.     June  16. 

16,552.    B.    II.    F.    Fiulay. 
Juni 

16.659.  J.  Foster.  Apparatus  for  condensing  steam 
vapour  or  gases,  applicable  also  as  a  feed-water  heater. 
June  9. 

17,053.  .1.  Foster.     Evaporating  apparatus.    Jm 
17,105.    1'.  D.    Cummer.       Separation    ami    collection    of 
solid  matters  held  in  suspension  in  aeriform  fluids.     June  '.'. 
\ .  Kunzel,  juii.     Filters.     June  16. 
1     W.  1..  Wise.— From   Solvay  and  Co.     Decanting 
apparatus.     June  16. 

>9.  11.  A.  Jones.     Deoxidising  furnaces.    June  9. 
21,203.  J.  II.  W.  Ortmann  and  C.  W.  C.   H 
or  improved  apparatus  fur  pasteurising  li<i ui.l-s .     June  9, 

28,742.  II.  11.  Wright.  Mechanical  water  purifiers. 
June  9. 

1897. 
154.  S.  Shall.     Muffle  furnace.     June  2. 

W.  P.  Thompson— Fn.m  A.Testelin.  Process  and 
apparatus  for  spraying,  distilling,  evaporating,  or  concen- 
trating liquids.     .Tun.-  2. 

7534.  H.  A.  Wheeler.     A  smokeless  furnace.     May  26. 
3482.  ttersall.      Heating    or    cooling    apparatus. 

June  9. 

9042.  T.Fletcher  and  Fletcher,  Russell,  and  Co..  Ltd. 
Furnaces  for  use  with,  light  hydrocarbons  as  fuel.     June  2. 

9341.  .1.  Klein.  Apparatus  for  cooling,  concentrating, 
evaporating,  and  graduating  liquids.     Ma\  } 

II.— FUEL,  GAS,  and  LIGHT. 
Applications. 

12,263.  A.  Preston.  A  new  or  improved  apparatus  for 
the  manufacture  of  acetylene  gas.     May  18. 

18,275.  W.  B.  Hartridge.  Improvements  in  the  manu- 
facture of  artificial  fuel  blocks,  and  apparatus  for  that 
purpose.     May  18. 

12,422.  A.  Apps.  Improvements  in  or  relating  to  the 
storage  of  ozone.     May  1 9. 

I  2.4-411.  E .  Fessoirat.  Improvements  in  the  manufacture 
Ol  incandescence  bodies  for  illuminating  purposes.     May  19. 

12,556.  K.  Quatannens-Moens  and  E.  Carreer-Dilger.  A 
new  or  improved  automatic  apparatus  for  the  production  of 
acetylene  gas.     Complete  Specification.     May  20. 

12,591.  T.  F.  Ennis  and  F.  S.  Green. 
the  utilisation  of  the  refuse  obtained 
-May  21. 

12,619.  C.  Jorisset  ami  II.  X.Ward.  Improvements  in 
and  relating  to  apparatus  for  the  generation  and  burning  of 
acetylene  gas.     May  21. 

12.660.  V.  von  Pindter.  Improvements  in  and  connected 
with  apparatus  for  consuming  smoke.     May  22. 

12,930.  Count  A.  J.  De  Montby.  Improvements  in  the 
manufacture  of  artificial  fuel.     May  25. 

-  I .  F.  1  iresser.  Improvements  in  apparatus  for 
generating  acetylene  gas.      .May  27. 

--.  !•'.  Dresser.  Improvements  in  apparatus  for 
generating  acetylene  gas.     May  27. 


Improvements   in 
from    gas   works. 


- 
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13,103.  F.  H.  Smith.     Improvements  in  the  manufacture 
dciam  carbide  and  the  like,  and  in  the  method  of  using 
the  Bame  in  lamps  or  generators.      May  27. 

191.  F.  G.  Bartlett.     Improvements  relating  to  burners 
employed  in  incandescent  gas-lighting.     May  28. 

13,496.  F.  A.  Mitchell.  Improvements  in  acetylene  pas 
generators.     Complete  Specification.     June  1. 

13,<u;7.  D.  Whalley,  •'.  Hacking,  and  The  Ideal  Gas  Co.. 
Ltd.     Improvements  "in   acetylene  gas  plant.     June  3. 

13,671.  F.  H.  Smith.  An  acetylene  gas  generator. 
June  3. 

13,798.  S.  S.  Bvomhead. — From  J.  Peyre.  Instruments 
in  generators  for  acetylene  gas.     June  4. 

l:i.S99.  R.  Langbans.  Improvements  in  the  manufacture 
of  incandescing  media  for  lighting  purposes.    June  5. 

13,905.  E.  Soxblet,  F.  V.  llergh,  A.  Borremaus,  and 
V.  Borremans.  Improvements  in  the  process  of  ohtaining 
lighting,  heating,  and  motive  power,  and  in  apparatus  there- 
for. Filed  June  •">.  Complete  Specification.  Date  applied 
for  Jan.  22,  1S97,  being  date  of  application  in  Belgium. 

14,015.  F.  Trendel.  Improvements  in  apparatus  for  pro- 
ducing acetylene  gas.     June  8. 

14.090.  E.  Jimeno.  Improvements  in  apparatus  for  the 
production  of  acetylene.     Complete  Specification.     June  9. 

11.091.  E.  Jimeno.  Improvements  in  or  connected  with 
gas  holders  for  acetylene  and  other  lighting  gases.  Com- 
plete Specification.     June  9. 

14.20S.  F.  H.  Haviland  and  W.  H.  March.  Improvements 
in  apparatus  for  automatically  generating,  storing,  and 
supplying  acetylene  gas.     June  11. 

1  1,259.  H.  Kayser.  Improvements  in  the  manufacture 
of  incandescent  bodies  for  gas  and  other  lighting.     June  11. 

14,260.  O.  R.  Rangabe.  Improvements  in  apparatus  for 
generating  acetylene  gas.     June  11. 

14,264.  F.  de  Bal.  Improvements  in  incandescence 
hoods  or  mantles  for  illuminating  purposes.     June  11. 

14,J74.  II.  H.  Leigh. — From  F.  Saldana.  Improvements 
in  apparatus  for  the  production  of  acetylene  gas.     June  11. 

14.^75.  H.  H.  Leigh. — From  F.  Saldana.  Improvements 
in  the  construction  of  lamps  for  generating  and  burning 
acetylene  gas.     June  11. 

14,313.  G.  W.  Gaskill  and  R.  F.  Reeve.  Improvements 
in  apparatus  for  generating  gas  by  the  addition  of  a  solid  to 
a  liquid.     June  12. 

14,339.  C.  Tellier.  Improvements  in  tubes  and  other 
bodies  for  absorbing  or  radiating  heat.     June  12. 

Complete  Specifications  Accepted. 

189G. 

9047.  T.  D.  Farrall.  Method  of  andapparatus  for  heating 
by  electricity.     June  9. 

11,581.  G.  Mereau  and  A.  Prilhies.  Gas  lighting. 
May  26. 

12,771.  C.Whitfield.  Process  and  apparatus  for  manu- 
facturing producer  and  water-gas.     June  9. 

13,147.  J.  E.  Atkinson    and  J.  M.  Labouchere.     Auto- 
matic  apparatus    for   the    manufacture   of  acetylene    gas. 
26. 

15,064.  G.    F.   T.edfern. — From  La   Comp.   Continentale 
d'eclairage     par    le    gaz    acetylene    et    ses    applications 
istrielles.     Apparatus  for  the  production  of  acetylene. 
June  16. 

15,962.  F.  S.  Thorn  and  C.  Hoddle.  Apparatus  for 
generating,  storing,  and  cooling  acetylene  gas.     June  9. 

16,692.  W.  L.  Wise. — From  E.  Thomson.  Manufacture 
of  gas  and  apparatus  therefor.     June  9. 

16,966.  W.  Nieholls.  Manufacture  of  incandescence 
bodies  for  illuminating  purposes.     June  9. 

16,984.  H.  Strache.  Method  or  process  of  and  apparatus 
for  removing  gaseous  iron  compounds  from  water-gas. 
June  16. 

17-JjH.  A.  Verley.  Apparatus  for  the  production  of 
ozone.     June  9. 


1897. 
5236.  C.  B.  v.  Franco.     Means  for  generating,  holding, 
and  burning  acetylene  gas.     May  26. 

5913.  C.  E.  Alexandre.  Apparatus  for  the  manufacture 
of  acetylene  gas.     May  26. 

7921.  J.  B.  de  Lerv.  Burners  for  incandescence  gas 
lighting.     May  26. 

7991.  A.  A.  Stephenson.  Composition  and  apparatus 
for  enriching  gas.     June  2. 

8552.  H.  Cousin.  Apparatus  for  mauufacturiug  acety- 
lene.    May  26. 

10.186.  D.C.Morency.  Apparatus  for  generating  acety- 
lene gas.     June  2. 

10,199.  W.  1\  Thompson. — From  The  Deutsche  Acety- 
len  Gas  Gesellschaft  mit  beschriinkter  Haftung.  Apparatus 
for  developing  acetylene  gas.     June  2. 

10,249.  W.  1'.  Thompson. — From  The  Deutsche  Acety- 
len  Gas  Gesellschaft  mit  beschriinkter  Haftung.  Apparatus 
for  the  production  and  consumption  of  acetylene  gas. 
June  16. 

[II.— DESTRUCTIVE  DISTILLATION,  TAR 

PRODUCTS,  Etc. 

Application. 

10,665.  W.   Young   and  J.   Fyfe.     Improvements  in  aud 

relating  to  retorts  for  the   destructive  distillation  of  shale. 

June  3. 

IV.— COLOURING  MATTERS  and  DYES. 
Applications. 

12.179.  O.  Imray. — l^rom  The  Farbwerke  vormals 
Meister,  Lucius,  aud  Pruning.  Manufacture  of  ethers  of 
m-oxy-p-amidobenzoic  acid.     May  17. 

12.180.  H.  Imray. — From  The  Chemical  Works,  Bind- 
schedier.  Process  for  obtaining  new  dyest tiffs  of  the 
phthaleine  series.     Complete  Specification.     May  17. 

12.181.  H.  Imray. — From  The  Basle  Chemical  Works, 
Bindschedler.  Process  for  obtaining  new  dyestuffs  of  the 
phthaleine  series.     Complete  Specification.     May  17. 

12.963.  L.  Lederer.  A  process  for  the  production  of 
indifferent  (neutral)  compounds  of  alkoxylated  phenols. 
Complete  Specification.     May  26. 

12.964.  L.  Lederer.  Process  for  the  extraction  of  the 
hvdroxylated  ethers  of  phenol  from  mixtures.  Complete 
Specification.     May  26. 

13,104.  O.  Imray.  From  The  Farbwerke  vormals 
Meister,  Lucius,  and  Briining.  Process  for  the  manufacture 
of  brown  to  black  dyestuffs.     May  27. 

13  216.  J.  Grossmann.  A  new  or  improved  non- 
fermenting  indigo  vat  to  produce  effects  similar  to  wood 
and  other  fermentation  vats.     May  28. 

13,420.  C.  D.  Abel. — From  The  Actien  Gesellschaft  fur 
Anilin  Fabrikation.  Manufacture  of  a  new  red  basic 
colouring  matter.     May  31. 

13,709.  H.  E.  Newton. — From  The  Farbenfabriken 
vormals  F.  Bayer  and  Co.'  Improvements  in  the  pro- 
duction of  aromatic  aldehydes.     June  3. 

13,999.  R.  Holliday  and  Sons,  Ltd.,  J.  Turner,  and  H. 
Dean.  Improvements  in  the  manufacture  of  naphthylamine 
derivatives  and  colouring  matters  therefrom.     June  8. 

14,043.  J.  E.  Bedford  and  C.  S.  Bedford.  Improvements 
in  the  treatment  of  logwood  colouring  matter.     June  9. 

14,132.  II.  R.  Vidal.  Improvements  iu  the  manufacture 
of  colouring  matters.     June  10. 

Complete  Specifications  Accepted. 
1896. 

14,955.  J.  Y.  Johnson. — From  The  Badische  Aniliu  and 
Soda  Eabrik.  The  mauufacture  and  production  of  new 
products  and  colouring  matters  from  aromatic  nitro 
derivatives.     May  26. 

16,449.  R.  Vidal.     Colouring  matters.     June  9. 

16,582.  T.  R.  Shillito. — F'rom  J.  R.  Geigy  and  Co. 
Production  of  azo  colours.     June  16. 

17,06t.  I.  Levinstein  and  Levinstein,  Ltd.  Production 
or  manufacture  of  new  colouring  matters.     June  9. 


June  so,  1897.] 
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17,065,  I  Levinstein  and  Levinstein,  Ltd,  Manufacture 
or  production  of  new  ooloui  ii  June  I  6 

"    ii   I  mm]      in II.  Weiss.     Mnnul  ii 

amino  oxyi  arbonilcai  basic  acid  and  uzo  dyestuffa  therefrom 
Bzed  on  chrome  mordants.     June  8, 

17,396,  E.  H.  Temple,     improved  ink.     Jnne  2. 

17.590.  S.  Pitt.  Froin  L.  Cassellu  and  Co  Manufacture 
of  primary  disazo  dyeatuffa.     June  l  *  > . 

17.591,  II.  1.  Newton. —  From  The  Farbenfabriken 
vormuls  P.  Raver  and  Co.  Production  of  dyeatuffa  on 
fibre.     Jim,'  16, 

18,720.  T.  R.  ShiUito.  From  J.  R.  Geigj  and  Co. 
Production  of  red  colouring  matters.     Juue  1  »">. 

V.— TEXTILES,  COTTON,  WOOL,  SILK,  Em 
Applications. 

12,641,  C.    I.    Bachelerie.     [mprovemeuts   in   the  treat- 
ment of  textile  plants  to  remove  the  fibre  therefrom,     <  !om 
plete  Sp  deification.     May  80. 

18,256,  1..  Johnatone  and  D.Scott.     Improvements  in  or 
relating   to   treating,   preparing,  or    applying  cellulose  for 
dressing  or  finishing  textile  fabric,  or  for  other  purpa 
May  88 

18,274.  E.Neuweiler.  improvements  in  the  manufacture 
of  yarns.    Max 

Complete  Specifications  Accepted. 
189i-„ 

13.273.  A.  S.  Oetzmann  and  s.  J,  Narracott.     Manufac- 
ture of  inlaid  fabrics  for  covering  floors  and  other  Burl 
and  apparatus  therefor,     June  16. 

13,815.  W.  Warliiinon.  Extracting  vegetable  fibres. 
June  2. 

19,951.  J.  McCreath.     Wool  drying.    June  9. 

VI.— DYEING,  CALICO  PRINTING,  PAPER 

STAINING,  and  BLEACHING. 

Applications. 

12,940.  J.  Y.Johnson. — From  The  Badische  Anilin  and 
Soda  Fabrik.  Improvements  in  dyeing  vegetable  fibre  with 
indigo.     May  25. 

13,088.  11.  Zublin  and  A.  Znigg.  An  improvement  or 
improvements  in  white  and  colour  du  m  enlevage 

printing  of  dyed  para-nitraniline  red  and  related  substances. 
Complete  Specification.     May  27. 

13,188.  H.  I'.  Newton. — From  The  Farhenfabriken  vor- 
mals  F.  Bayer  and  Co.  An  improved  process  for  producing 
fast  shades  on  cotton.      May  27. 

18,475.  J.  Grossmann.  A  new  or  improved  method  of 
producing  indigo  resist  and  similar  styles.      June  1. 

13,591.  J.  Holden  and  S.  Woods.  Improvements  in  or 
relating  to  the  manufacture  of  embossed  or  raised  paper  fur 
DOvering  walls,  and  for  other  purposes.     June  2. 

18,9(6.  B.  Willcox.— From  S.  Wallach  and  Co.  and 
C.  Scheen.  Improvements  in  fixing  insoluble  colouring 
matters  on  tihres  or  fabrics.     June  5. 

14,319.  \.  Floquet  and  L.  Bonnet.  Improvements  in 
bleaching  and  disinfecting  fibrous  materials,  and  apparatus 
for  that  purpose.     June  12. 

VH.— ACIDS,  ALKALIS,  and  SALTS. 
Applications. 

12,266.  The  Compagnie  Generate  1'Alumine  So<  .  Anonynie. 

A  new  process  of  manufacture  of  double  chloride  of  alu- 
minium and  soda.  Complete  Specification.  Filed  May  13. 
Date  applied  for  Nov.  19,  1896,  being  date  of  application  in 
Belgium. 

12.274.  S.  Rosenblnm,  S.  Rideal,  and  The  Commercial 
Qtooe  Syndicate,  Ltd.  Improvements  in  the  manufacture 
of  hydrogen  peroxide  and  in  apparatus  therefor.     May  18. 

12,387.  A.J.  Bambridgc  and  (■.  WeddelL  Improvements 
in  the  manufacture  of  bicarbonate  of  ammonia  ;  also  other 
compounds  of  carbon  dioxide  and  ammonia  and  bicarbonate 
of  soda.     May  19. 


12,584.    \    B.Davis.     Improvemi  mannfaotnre 

of  sodium  chlorate.     May  2n. 

12,768.  E.  Paul,     improvements  in  and  in  a| 
the  manufacture  of  soli  from  brine.     Ma\  24. 

I2,si7.  F.  Blum,  Process  for  the  production  of 
divisional  products  of  halogen-albumen  hx  means  of  alkalis. 
May  24. 

12,952.  E.  G.  Scott.     Improvements   in  the   manufacture 
ic  acid,     Ma\  95. 

12,982.  W.  Mills,  [mprovemeuts  in  manufacturing  the 
silieo  fluoride  of  ammoninm.     Max  27. 

18,280.  II.  Imray. — From  L.  Bnchner.  Process  for 
producing  alkali  phosphates.      Max  28. 

18,519.  W.  Veld,     Process  and   apparatus   for  obtaining 

barium  oxide  and  barium  hydroxide  from  barium  cat  1 ate. 

I 

13,550  \  [foyers.  Process  for  the  extraction  of 
chlorine  from  halogen  salts  in  solution  in  water,  and  the 
transformation  of  the  light  or  heavy  corresponding  metal 
either  into  oxidised  salts  or  oxidised  s;lits  of  chlorine,  and 
for  tin-  production  xxith  alkaline  sulphates  of  the  corrc- 
sponding  hydroxide  salts.    June  1. 

18,551.  W.  Majert.  A  new  process  for  the  produc- 
tion of  ammonium  bichromate.  Complete  Specification. 
June  1. 

13,825,  H.  Steinem  and  K.  S.  Moray.  Improvements 
in  and  apparatus  for  the  manufacture  or  production  of 
carbonic  acid  gas.     June  4. 

Complete  Specifications  Accepted. 
1896. 

16,255.  I..  M.  liilllier.  .Manufacture  of  carbides  of  til. 
earth  metals  and  alkali-earth  metal-.      Max  26. 

1897. 
2308.  G.  F.  Zacher.     Process  for  producing  oxalic  acid. 

June  9, 

7192.  A.  Schmidt.  Process  and  apparatus  for  the  pro- 
duction of  the  acetates  of  lead,  copper,  and  the  like. 
Juue  '.i. 

10,501.  A.  Fcldmann.  A  process  for  removing  carbonic 
acid  and  hydrogen  sulphide  from  ammoniacal  liquor. 
June  9. 

VIII.— GLASS,  POTTERY,  and  ENAMELS. 
Application. 

12,759.  W.  Wachter.     Method    of  transferring    meta- 

chromo    types     upon    ceramic    objects    before    glazing    the 
latter.     May  2  4. 

Complete   Specifications   Accepted. 
1896. 

14,901.  K.  W.  R.  Goerisch.  Manufacture  of  sulphate 
glass.     Juue  16. 

14,97)3.  II.  Propfc.  Manufacture  and  production  of 
xvater-glass  with  valuable  by-product-  of  the  said  manu- 
facture.     Max   26. 

1897. 

6184.  E.  Walsh,  jun.  Plate-glass  annealing  kilns. 
June  2. 

10,430.  II.  de  Wit.  Manufacture  of  enamelled  ceramics 
xxith  a  Maggy  biscuit  covered  over  xxith  coloured  enamels. 

June  16. 

11,785.  G.  Tasche  and  F.  Sporer.  Gla-s  cooling  or 
annealing  ovens.     June  16. 

IX.— BUILDING  MATERIALS,  CLAYS,  MORTARS, 
and  CEMENTS. 
Applications. 
13,ii26.     W.    Chrometzka.       Improvements    in     fireproof 
ceilings.     Complete  Specification.     May  27. 

18,821.  G.  F.  Lebioda.  Improvements  in  apparatus  for 
drying  and  hardening  wood.  Complete  Specification. 
Filed  Juue  4.  Date  applied  for  Nov.  14.  1896,  being  date 
of  application  in  France. 
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14,068.  J.  A.  Fisher.  Improved  fireproof  ceiling*  and 
partitions.     Complete  Specification.     Jane  9. 

14.295.  A.  Patrick.  Improvements  in  the  manufacture 
of  Portland  or  similar  cement.     .Itine  10. 

14,299.  A.  D.  Elbers.  Process  of  treating  blast-furnace 
slag  for  use  in  cement,  mortar,  or  the  like.  June  12. 
Date  ap|  lied  for  Nov.  25,  1896,  being  date  of  application 
in  United  States. 

Complete  Specifications  Accepted. 
1896. 
|.">,;'.16.  S.  P.  Davies.— From   G.  Frederick.     Composi- 
tion for  use  in  street-,  roads,  pavements,  and  the   like,  and 
on  the  surfaces  of  wood  and  metal.     Juue  2. 

1897. 

9315.  C.  Richardson.  Asphaltie  pavements  and  the  like. 
June  2. 

X.— METALLURGY,  MINING,  Etc. 
Applications. 

(2,325.  .1.   C.  Bull.     Improvements  in  alloys.    May  18. 

12,442.  C.D.Jenkins.  Improvements  in  the  production 
of  aluminium  and  in  apparatus  therefor.     May  20. 

12,691.  G.  Weil,  E.  Quintaine,  and  C.  Lepsch.  Nickel- 
ling,  silvering,  gilding,  &e.  of  aluminium.     May  22. 

12,796.  F.  W.  Dupre.  Improvements  in  or  relating  to 
the  extraction  of  gold  and  silver  from  ores.     May  24. 

12.  J.  Golding.     Improvements  in  furnaces  specially 
applicable  for  the  manufacture  of  lead.     May  24. 

13,302.  C.  P.  Shrewsbury  and  H.  B.  Gregory.  Improve- 
ments in  means  or  apparatus  for  extracting  gold  and  other 
metals  from  solutions  containing  such  metals.     May  29. 

13,308.  J.  Parry  and  G.  H.  Llewellyn.  Improvements 
in  the  manufacture  of  steel.     May  29. 

13,672.  W.  E.  Harris.  Method  of  treating  and  annealing 
sheet  metal.     Complete  Specification.     June  3. 

13,739.  J.  P.  van  der  Ploeg.  Improvements  in  or 
relating  to  the  treatment  of  antimonial  and  arsenical  ores. 
June  1. 

14,007.  B.  K.  Jamison.  Improvements  in  apparatus 
employed  in  the  face-hardening  of  armour-plates  or  other 
articles  of  steel,  or  of  steel  alloyed  with  other  metals. 
June  8. 

14, 325.  C.  C.  E.  Bohne.     Improvements  in  the  treatment 
■  resulting  from  the  smelting  of  tin  ore.     June  12. 

Complete  Specifications  Accepted. 
1896. 

6654.  A.  Karyscheff  and  S.  Demmenie.  A  new  pyro- 
chemical  process  and  apparatus  for  the  direct  production  of 
iron  and  other  metals  from  their  ores.     June  2. 

11,245.  Davies  Bros,  and  Co.,  Ltd.,  E.  A.  Davies,  and  S. 
T.  Thomas.  Preparing  metal  sheets  for  purpose  of  gal- 
vanising them  or  otherwise  coating  them  with  metal  or 
metallic  alloy.     May  26. 

11,839.  A.  S.  R.  Robinson.  Method  and  machinery  or 
apparatus  for  extracting  gold  from  crushed  ore  or  material 
containing  it.     June  2. 

12,056.  M.  L.  Boss. — From  E.  Oberle.  Manufacture  of 
refractory  metallic  threads.     June  9. 

12,396.  E.  A.  G.  Street.  Fusing  chromium  and  similar 
metals,  and  manufacture  of  alloys  of  such  metals.     May  26. 

12,467.  E.  A.  <i.  Street.    Manufacture  of  alloys.    May  26. 

13,169.  B.  Mohr.  Treatment  of  sulphide  ores  for  the 
separation  of  zinc  from  the  lead  and  other  metals.     June  16. 

15,041.  L.  Doig. — From  The  Bussel  and  Erwin  Manu- 
facturing Co.     Annealing  metal-.      .May  26. 

15,699.  <t.  Duccan.     New  metallic  alloy.     May  26. 

15,749.  ().  Irnrav. — From  K.  F.  Turner.  Improved 
regenerative  process  for  the  treatment  of  sulphide  ores. 
June  16. 

16,312.  A.  M.  Clark.— From  E.  A.Ashcroft.  Treatment 
of  -olutions  of  ores  containing  zinc,  for  the  recovery  of  zinc 
a-  oxide.     June  J 


16,685.  C.  Vautin.  Production  of  metals  and  alloys. 
June  16. 

17,493.  C  W.  II.  Gopner  and  II.  L.  Dielil.  Recovery 
of  gold  and  silver  from  their  solutions,     .lune  16. 

1897. 

6151.  F.  A.  Gooeh.  Processes  for  reducing  aluminium. 
June  9. 

11,602.  E.  E.  von  der  Linde.  Treatment  of  tin  oxide  in 
the  form  of  powder,  sludge,  or  paste,  for  the  smelting  thereof. 
Juue  16. 


XL— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 

Applications. 

12,544.  II.  P.  M.  Brunei.     Improvements  in  the  process 

and  apparatus  for  the  electrolysis  of  alkaline  solutions  and 
the  like.     May  20. 

12,549.  YV.  Majert.  Improvements  in  plates  for  accumu- 
lators.    Complete  Specification.     May  20. 

12,665.  H.  Tee.  The  combined  generation  and  appli- 
cation of  electricity  supply  and  the  manufacture  of  salt. 
May  22. 

12,675.  B.  Krayn  and  C.  Koeuig.  Improvements  in  gal- 
vanic batteries.     Complete  Specification.     May  22. 

12,827.  A'.  Jeantv.  Improvements  in  electric  primary 
and  secondary  batteries.  Filed  May  24.  Date  applied  for 
Nov.  19,  1896,  being  date  of  application  in  France. 

13,100.  C.  N.  Gauzentes.  Improvements  in  or  connected 
with  primary  or  galvanic  electric  batteries.     May  27. 

13,363.  H.  Nehmer  and  F.  Nehmer.  Improvements  in 
apparatus  for  distributing  gas,  liquids,  solids,  or  particles  of 
solids  by  electricity.     May  31. 

13,689.  E.  A.  Jahncke.  Improvements  in  or  relating  to 
electric  batteries.     June  3. 

13,735.  W.  Rowbotham.  Improvements  in  primary  bat- 
teries.    June  3. 

13,992.  W.Mather.  Improvements  in  anodes  for  electro- 
lytic cells.     June  8. 

14,022.  B.  Memmo.  New  electric  furnace  for  the  manu- 
facture of  carbide  of  calcium,  with  continuous  operation,  and 
with  water  covering  for  the  gas.     June  8. 

Complete  Specifications  Accepted. 
1896. 

11,133.  G.  Bell  and  G.  W.Bell.  Apparatus  for  electro- 
lytic decomposition  of  liquids.     May  26. 

13,646.  W.  H.  Smith  and  W.  Willis.  Electric  accumu- 
lators or  storage  batteries  and  manufacture  of  plates  or 
electrodes  therefor.     June  9. 

14,393.  P.  Jensen.— From  H.  C.  F.  Stormer.  Anodes  for 
electrolytic  purposes.    June  9. 

16,270.  M.  O.  A.  Garreau.  Secondary  electric  batteries. 
May  26. 

16,516.  J.  Vaughun-Sherrin  and  II.  H.  Sherrin.  Accu- 
mulator batteries.     June  2. 

17,161.  S.  Hammacher.  The  manufacture  of  an  improved 
active  material  for  the  plates  or  electrodes  of  electric 
accumulators.     June  9. 

17,879.  V.  M.  Comely  and  L.  C.  H.  Dantel.  Electric 
batteries.     June  16. 

1897. 

9563.  II.  T.  Cheswright.  Plates  for  secondary  batteries 
or  accumulators.    May  26. 

9913.  E.  Marckwald.  A  manufacture  of  electrode-  for 
electric  accumulators.     May  26. 

9914.  E.  Marckwald.  A  manufacture  of  electrodes  for 
electric  accumulator  plates.     May  26. 

10.254.  W.  A.  Boese.  Process  for  the  manufacture  of 
accumulator  plates.     June  2. 
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XII.— FATS.  OILS,  and  SOAP. 

APPLICATIONS. 

13,456.  It.  T.  Curdell.  Iniprovomenta  in  soups  and  all 
toilet  preparations.     Mn\  20. 

13,807.  I.  Kohn  and  M.  Kohn,  Improvements  in  or 
relating  to  transparent  Boap  blocks  oc  tablets  containing 
inscriptions.    Complete  Specification.    June  I. 

14,138,  .1.  Davidson  and  C.  G.  Hepburn.  Improvements 
in  apparatus  foe  refining  fats  and  oils.  Complete  Specifi- 
cation.   June  I 1. 

i4,-ii.  I..  Grote,     Bleaching  soap.    June  11. 

Complete  Specifications  Accepted. 
1896. 

16,189.  ('.  II.  Simpson  and  F.  II.  T.  Allan.     Process  for 
ilie  purification  of  spent  lye-,     .lime  2. 
84,090.  T.   II.  Bateman.     New  or  improved  liquid  soap. 

. I  line  9. 

1897. 

931 1.  1".  Rapp-Rosenthal,  Process  Cot  the  production 
of  nil  from  peat    Jnne  9. 

10,586.  .'■  R.  Whiting  and  W.  A  Laurence.  Process 
ami  apparatus  for  deodorising  oil.    .Line  2. 

XIII.— PAINTS,  PIGMENTS,    VARNISHES, 

BESINS,  INDIA-KUBBER,  Etc. 

Applications. 

13,829.  II.  C.  P.  Graves.  A  new  or  improved  compound 
lor  use  a-  a  substitute  for  india-rubber,  leather,  or  other 
substances,  or  for  any  other  purposes  to  which  it  may  be 
applicable.     May  2  4. 

13,534.  E.  V.  von  Wilmowsky.  Improvements  in  purify- 
ing gutta-percha  and  similar  matters  or  gums.  Complete 
Specification.  Piled  June  1.  Date  applied  for  Nov.  4, 
1896,  being  date  of  application  in  United  States. 

14,105.  F.  Boyling,  C.  L.  Garland,  and  A.  Ogden.  An 
improved  enamel  paint  and  method  of  applying  the  same. 
Complete  Specification.     June  9. 

14,362.  II.  E.  Serullas.  An  improved  process  for  obtain- 
ing gutta-percha.     June  11. 

14,373,  P.  II.  Hansen  ami  .1.  K.  Westengaard.  Improve- 
ments iii  the  manufacture  of  casein  compounds  lor  electric 
insulating  and  other  purposes.  Complete  Specification. 
June  11. 

Complete  Specification  Acckptkd. 
1896. 
17,031.  A.M.  Clark.— Emm  W.  Hampeandl  .Schnabel. 

Manufacture  of  zinc  pigments.     June. 

XIV.— TANNING,  LEATHER,  GLUE,  and  SIZE. 

Applications. 

12,326.  S.  Herzberg.  A  new  or  improved  vegetable  glue 
and  a  process  for  manufacturing  the  same.  Complete 
Specification.      May  IS. 

12.449.  P.  G.  Sanford.  Improvements  in  the  treatment 
of  blood   and  other  albuminous  matter,  both  animal  and 

table,  for  use  in  manufactures  and  the  arts.     Complete 
Specification.     May  -Jo. 

12.450.  P.  G.  Sanford.  Improvements  in  the  treatment 
if  tanning  liquids  for  clarifying,  bleaching,  or  decolorising 
them.    May  20. 

12.712.  11.  Bremer.  An  improved  process  for  the  solution 
of  organic  albumenous  substances  and  for  the  production  of 
soluble  preparations  of  albumen.     May  22. 

13,310.  J.  B.  Scammell.  Improvements  in  artificial 
leather  compounds.     May  2'.'. 

18,459.  A.  Hollings  and  J.  Young.  Improvements  in 
apparatus  for  tanning  or  treating  hides  or  skins  and  leather. 
June  l . 

13,77.--.  W.  Sagar,  sen  ,  a.  1'.  Sagar,  and  W.  Sagar,  juu. 
Improvements  in  the  method  of  and  apparatus  for  removing 
-  r  fatty  matter  from  sheep  skins  and  other  leather 
and  the  like.     Complete  Specification.     June  4. 


13,997.  W.  Turner.  Improvements  in  means  >t  appa- 
ratus lor  Hoiking  or  treating  skin-,  hide-,  or  leather. 
June  8. 

.1     I      i   hevallol       The   manufacture  of  new  iron 
compounds    and     their    application    In     the   preparation    of 

leather.   Piled  June  8.   Date  applied  lor  Dec.  8,  1896,  bi 
dale  of  application  in  Prance, 

14,076    C.J    Dunn.     Improvement-  in  or  relating  to  the 

tanning  of  leather.     June  'J. 

Complete  Specifications  Accepted. 
189C. 
13,096.  I'.  II.  Cobley.  Treatment  of  waste  substance  for 
the  production  of  leather  board  and  material  suitable  for 
being  pressed  into  form  for  decorative  and  other  purpos6B, 
or  for  use  in  substitution  for  leather  floorcloth  and  the  like. 
June  16. 

1897. 
11,111     Cm.  Daniel.     Preparation   for  and  tanning  of 

hides  and  skin-.      June  '.•. 

XV.— AGRICULTURE  and  MANURES,  Etc. 

Application. 

13,811.  I.  Kovacs,  An  improved  process  for  making  a 
consistent  friable  artificial  manure.  Complete  Specification. 
June  4. 

Complete  Specifications  Accepted. 

1896. 
.    R,     Tnggener.       Apparatus    for    turning     f;ecal 
mailer    into     manure     and    for    disinfecting    water-closets. 
May  26. 

1897. 
9704.  C.  H.  Thompson.     Manufacture  of  improved   fer- 
tilised and  fertilising  materials.     June  2. 

XVI.— SUGARS,  STARCHES,  GUMS,  Etc. 
Applications. 

13.357.  W.  Powell.  Improvements  in  or  connected  with 
the  manufacture  of  sugar.     May  31. 

13.358.  W.  Powell.  Improvements  in  or  connected  with 
the  manufacture  of  sugar.     May  31. 

13,962.  M.  von  Schmidt.  A  process  to  dissolve  gum 
which  is  otherwise  indissoluble.     June  8. 

Complete  Specifications  Accepted. 
1896. 

16,009.  W.  Field.  Extracting  sugar  from  molasses  by 
means  of  barium  hydroxy-sulphide,  and  recovering  the  same 
from  the  resulting  by-products.     June  16. 

16,411.  W.  Feld.  Extracting  sugar  from  molasses  by 
means  of  barium  hydroxy-sulphide,  and  recovering  the 
latter.     June  9. 

17,536.  10.  J.  Mills.  Formation  and  preparation  of  soluble 
colloids  of  the  gelatine  class.     June  9. 

1897. 

910S.  A.  J.  Boolt.— From  C.  M.  Higgins.  Adhesive 
compounds.     May  26. 

XVII.— BREWING,  WINES,  SPIRITS,  Kro. 
Applications. 

12,958.  H.  Krausz  and  L.  Yass.  Process  for  utilising 
the  waste  of  hops  and  malt  of  breweries.  Complete  Speci- 
fication.    May  25. 

13,312.  P.  F.  Van  der  Gucht  and  A.  Krcps.  New  or 
improved  malting  apparatus.     May  29. 

13.435.  A.  J.  Boult — From  G.  B.  Besser.  Improve- 
ments in  apparatus  for  treating  or  maturing  fluids  containing 
alcohol.     May  31. 

13,722.  J.  Gondfellow.  Manufacture  of  nutritious  pro- 
ducts from  yeast.      June  3. 

14,106.  N.  Bendizen.  Improvements  in  propagating 
apparatus  for  developing  pure  culture  of  yeast  and  bacteria. 
Complete  Specification.     June  y. 
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Complete  Specifications  Accepted. 

1806. 

16,671.  J.  Dunn.  Treating  barley  for  alimentary 
purposes,  including  brewing  and  distilling.     June  2. 

1897. 

5582.  1..  Prochazka  and  B.  Frischauer.  Process  and 
apparatns  for  mashing  and  brewing.     May  26. 

10,180.  M.  van  Look.     Process  for  the  preparation  of 

mead.     June  '-'. 

XVIir.— FOODS,  SANITATION.  Etc.,  and 
DISINFECTANTS. 

Applications. 
A. — Foods. 
12731.  R.G.Nash.     Improvements  in  the  aeratiou  and 
preservation  of  milk,  and  apparatus  therefor.     May  22. 

13.141.  H.  Higgins.  Improvements  in  or  relating  to  t lie 
treatment  of  separated  milk  for  alimentary  purposes. 
May  27. 

13.142.  H.  Higgins.  Improvements  in  or  relating  to 
the  treatment  of  separated  milk  for  alimentary  purposes. 
May  27. 

13.143.  II.  Higgins.  Improvements  in  or  relating  to 
the  treatment  of  separated  milk  for  alimentary  purposes. 
May  27. 

13,985.  E.  B.  Watson.  Improvements  in  enriching 
vegetable  and  other  foods.     June  8. 

B. — Sanitation. 

12,984.  F.  F.  Candy.  Improvements  in  the  connection 
with  the  purification  of  sewage  and  polluted  water. 
May  27, 

13,400.  \Y.  D.  Scott-Moncrieff.  Improvements  in  or 
relating  to  the  purification  of  sewage,  and  apparatus 
therefor.     May  3 1 . 

13,429.  H.  Mcl'hail.  Improvements  in  the  purification  of 
liquids.     May  31. 

14,058.  W.  J.  Loniax  and  T.  Aspinall.  Improvements 
in  or  relating  to  the  treatment  and  purification  of  sewage 
and  other  polluted  waters  and  liquids.     June  9. 

Complete  Specifications  Accepted, 
A. — Foods. 
1896. 
11,637.   A.    .1.    Yause.      An   improved    process    for    pre- 
serving  milk   and  certain   other    classes  of   fresh   foods  by 
sterilisation.     May  26. 

17.720.    11.  M.  Amos.     Fruit  evaporators.     June  16. 

1897. 
6065.    II.    Iliunlis.r        Process    for    drying    substances. 
. I  une  2. 

B. — Sanitation. 

1896. 

15,456.  K.  Sergeant.  Combined  apparatns  for  burning 
refuse  and  disinfecting.     May  26. 

XIX.— PAPER,  PASTEBOARD,  Etc. 
Application. 
12,208.  W.  A.  Hall.     Improvements   in   the  manufacture 
or  treatment  of  paper.     May  17. 


XX.— FINE    CHEMICALS,    ALKALOIDS, 
ESSENCES,  and  EXTRACTS. 
Applications. 

12,399.  S.  Smithson.  Improvements  in  or  relating  to 
machinery  or  apparatus  for  treating  myrobolams  for  obtain- 
ing extracts  therefrom.     Complete  Specification.     May  19. 

13,055.  YV.  Simpson.  New  or  improved  method  of  pre- 
paring fruit  or  other  essences  and  extracts  in  tablet  form. 
Ma\  27. 

13,214.  J.  B.  Cohen.  Improvements  in  the  method  of 
preparing  aldehydes  and  ketones  from  alcohols.     May  28. 

13,917.  B.  Willcox.— From  C.  Goldschmidt.  The  manu- 
facture or  production  of  new  pharmaceutical  products. 
June  5. 

13,993.  II.  Imray. — From  F.  Hoffmann,  La  Roche,  and 
( !o.    Manufacture  of  bismuthoxyiodide  pyrogallate.   June  8. 

14,305.  M.  otto.  Improvements  in  apparatus  for  ex- 
tracting the  essential  matters  contained  in  aromatic  plants, 
and  analogous  purposes.     June  12. 

14,328.  J.  E.  T.  Woods.  Further  improvements  in  the 
manufacture  of  substitutes  for  camphor,  called  camphorete, 
and  products  made  therefrom.  Complete  Specification. 
June  12. 

Complete  Specifications  Accepted. 

1896. 

14,928.  H.  Imray. — From  Harmann  and  Reimer.  Pro- 
cess for  the  manufacture  of  vanilline  from  iso-eugenol  and 
eugenol.     June  2. 

17,177.  J.  J.  A.  Trillat.  Production  of  vapours  of  formic 
aldehyde  and  apparatus  therefor.     June  16. 

XXI.— PHOTOGRAPHY. 

Applications. 
12,922.  T.  C.  Porter.     A  new  or  improved  sensitive  plate 
or  film,  and  a  method  of  producing,  developing,  fixing,  and 

toning  I  he  same.     May  25. 

XXII.— EXPLOSIVES,  MATCHES,  Etc 

Applications. 

12,701.  F.  Render.  Improvements  in  explosive  cartridges. 
May  22. 

13,064.  S.  Rolfe.  Improved  method  of  detonating 
explosive  compounds.     May  27. 

13,552.  W.  Majert.  A  new  explosive  compound.  Com- 
plete Specification.     June  1. 

13,611.  G.  de  Wolf.  An  improved  method  of  manu- 
facturing gunpowder.     June  2. 

13,624.  F.  Render.  Improvements  in  apparatus  for  the 
manufacture  of  cartridges  of  explosive  substances  for 
blasting  and  similar  purposes.     June  2. 

13,724.  E.  A.  G.  Street.  Improvements  in  or  relating 
to  the  manufacture  of  explosives  and  explosive  substances. 
June  3. 

13,822.  S.  Fulop  and  J.  Leckovie.  An  improved 
blasting  powder.     June  4. 

14,196.  F.  Volpert.  Improvements  in  the  manufacture 
of  explosives.     Complete  Specification.     June  10. 

14,271.  F.  J.  Manheuge.  Improvements  in  combined 
time  and  percussion  fuses.     June  11. 

Complete  Specifications  Accepted. 
1896. 
14,320.  C.  Laun.— From  A.  Yernauder.     Safety  fuse  or 
quick-match.     June  2. 

1897. 
9396.    L.    Gathmann.      Safety    fuses    for  high    explosive 
shells.     June  16. 
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NOTICES. 

^  The  Society's  Office  will  be  closed  from  Au£ust  30th  to 
September  14th  next,  and  the  General  Secretary  will  feel 
obliged  if  members  who  have  changes  of  address  to  com- 
municate will  s.-nd  them  in  before  thit  date. 

Collective  Lxdex. 
In  reply  to  numerous  inquiries,  the  compilation  of  the 
Collective  Index   is  in   active  progress,    part  of  the  work 
oeing  already  in  the  printers'  hands.     The  labour  of  r 
and  correction  must,  however,  of  necessity,  take  time  ;  and 
it  is  hoped  that  those  members  who  have  already  subscribed 
will  extend  their  indulgence  to  the  Indexer,  who  is  makini 
every  effort  to  complete  this  vast  wjrk. 
The  prices  are  as  follows  : — 

To  Members  (see  Rules  25  and  2")  and  Past 
Members  (see  Eule  30)  ;  Libraries,  Corpora- 
tions, and   Exchanges  on   the  Society's  List 

Each  copy  10*. 
1  o  Subscribers i  vs    g,/ 

Toothers •'•         "         "io*.' 
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Jrnii.EE  Hoxoik  List. 
Her  Majesty  has   been,  pleased  to  confer  the  honour  of 
knighthood    on   George   J.   Smith,   Esq.,   of  Tuckingmill, 

Cornwall.  

Notice  is  hereby  given,  for  the  information  of  members  and 
advertisers,  that  the  advertisement  columns  of  this  Journal 
have  been  contracted  for  by  Messrs.  Eyre  and  Spottiswoode, 
the  Society's  printers  and  publishers,  to  whom  all  commu- 
nications respecting  them  should  be  addressed.  The  circu- 
lation of  the  Journal  is  now  more  than  3,000  per  month. 


LIST  OF  MEMBERS  ELECTED  14th  JULY  1897. 
Ablett,  A.  W.,  Rand  Central  Ore  Reduction  Co.,  Box  1891, 

Johannesburg,  S.A.R.,  Cyanide  Works  -Manager. 
Ackermann,  Eugene,   132,  AHerney  Street,   London,  S.W., 

Analvtical  Chemist  and  Civil  Engineer. 
Beaver,  C  has.  J.,  c  oW.  T.  Glover  and  Co.,  Salford,  Chemist. 
Davis,  Win.  A.,  Merton  House,  Braintree,  Essex,  Chemist. 
Douglas,  Geo.,  Bowling  Dyeworks,  Bradford,  Yorks,  Dyer. 
Durant,  H.  T.,  Hand  Central  Ore  Reduction  Co.,  Box  1891, 

Johannesburg,  S.A.K.,  Chemist. 
Pollak,   Dr.   Fritz,    12,    Princess   Road,   Crumpsall,   Man- 
chester. 
Smith,   James,    14,   Mersey    Road,    Aigburth,    Liverpool, 

Analvtical  Chemist. 
Turner,  Fred.  N".,  Whitemoor  Leather  Works,  Nottingham, 

Leather  Dresser. 
Wilson,   E.    Siddons,   Arthog,    Goddington    Road,    Strood, 

Kent,  Chemist. 

LIST  OF  MEMBERS  ELECTED  26th  JULY  1897. 

Berg,  Julius,  Elsaesischer  Petroleum  Gesellschaft,  God- 
ramstein,  Pfalz,  Germany,  Oil  Refinery  Manager. 

Burland,  Lt.-Col.  Jeffrey  H..  S24,  Sherbrooke  Street,  Mon- 
treal, Canada,  Paper  and  Card  Manufacturer. 

Dancer,  Win.,  466,  Chester  Road,  Old  Trafford,  Manchester, 
Analytical  Chemist. 

Duckham,  Alex.,  40,  Crooms  Hill,  Greenwich,  S.E.,  Works 
Chemist. 

Eckford,  Geo.  S.,  Dacre  House,  Arundel  Street,  Strand, 
W.C.,  Scientific  Secretary  and  Chemist. 

Hunt,  Edmund,  121,  West  George  Street,  Glasgow,  Patent 
Agent. 

Skvortzoff,  Basil  X.,  Imperial  Technical  School,  Moscow, 
Russia ;  and  33,  Guildford  Street,  Russell  Square,  W.C. ; 
Chemical  Technologist. 

AVardle,  Sir  Thos.,  Leek,  Staffordshire,  Silk  Dyer. 


CHANGES    OF   ADDRESS. 
Bower,  Frank,  l/o  Marylebone   Road  ;    Truman's  Brewery, 

Spitalfields,  E. 
Buck   C.  A.  ;  Journals  to  521,  Locust  Street,  South  Beth- 
lehem, Pa.,  U.S.A. 
Bunting,  W.  Lightfoot,  l/o  Hyde;  Quarry  Hill,  Accnngton. 
Christy,  The*.,  l.o  Sydenham;  The  Manor  House,  Walling- 

ton,  Surrey. 
Clarke,  Goddard,  l'o  Ingleside;  Fan-lawn,   157,   Peckham 

Rye,  S.E. 
Cornish,  Yaughan,  l/o  London  ;  Branksome  Cliff,  Bourne- 
mouth. 
Crosfield,  A.  L.,  1  o  Birkenhead;  P.O.  Box   1695,  Johan- 
nesburg, S.A.I'.. 
Eastwood,  Edw.,  1,  o  Wapping  ;  c/o  Lever  Bros.,  Ltd.,  Port 

Sunlight,  Birkenhead. 
Farrell,  Frank,  l/o  Altrincham  ;  37,   Crown    Road,    Great 

Yarmouth. 
Forth,  II.,  l/o  Regent  Street;  Langtry  Grove,  New  Basford, 

Nottingham. 
Giaham,    W.   H.,  l/o  London ;    Sunnyhurst,  Trowbridge, 

Wilts. 
Harris,  H.,  I/o  Singapore  and  London;  Box  70,  Yancouver, 
BC. 


Hogg,  A.  F.,  l/o  Cliffe  Terrace;  13,  Yictoria  Road,  Dar- 
lington ;  and  Journals,  until  further  notice,  to  134, 
Birchauger  Road,  South  Norwood,  S.E. 

Jones,  David  S.,  1  o  Transvaal  ;  Wilson  Terrace,  Coatbridge, 
N.B. 

McGeorge,  A.  J.,  l/o  New  York  ;  co  Chesebrough  Manu- 
facturing Co.,  Delevan  Street,  Brooklyn,  N.Y.,  U.S.A. 

McKillop,  Jno.,  l/o  Putney;  25,  Primrose  Mansions, 
Battersea,  S.W. 

Matsui,  G.,  l/o  London ;  Sugar  Works,  Sakuranomiya, 
Osaka,  Japan. 

Meisel,  C.  F.  A.,  l/o  Brooklyn  ;  402,  Washington  Street, 
New  York,  U.S.A. 

Pielsticker,  C.  M.,  l/o  Harlesden  ;  15,  Corinne  Road, 
Tufnell  Park,  X. 

Poole,  Herman,  1  o  Union  Square  ;  323,  West  34th  Street, 
New  York,  U.S.A. 

Rae,  Roderic  H.  ;  Journals  to  113,  Sotheby  Road,  High- 
bury Park,  N. 

Read,  E.  J.,  l/o  Bedford;  49,  Aston  Street,  Ifilev  Road, 
Oxford. 

Reekie,  J.  A.,  1(  o  Glossop ;  Shaw  Lane,  Dinting,  near  Man- 
chester. 

Rix,  W.  P.,  1  o  Wimbledon ;  Ashfield  Cottage,  Liverpool 
Road,  Newcastle,  Staffordshire. 

Takayama,  J.,  1,0  Uermaivy  ;  retain  Journals  until  further 
notice. 

Tasker  G.,  l/o  Glasgow  ;  retain  Journals  until  further  notice. 

Waterhouse,  Col.  J.,  l/o  Calcutta  ;  Oak  Lodge,  Court  Road, 
Eltham,  Kent. 

Williamson,  J.  A.,  l/o  Pitsea;  81,  Cheverton  Road,  Upper 
Holloway,  N. 

Willson,  Thos.  L.,  1  o  New  York ;  St.  Catherine's,  Ontario, 
Canada. 

Winser,  P.  J.,  l'o  Greendale;  The  Acres,  Bebington,  near 
Birkenhead. 

Winstanley,  Henry,  1/oHayfield;  Chadsweli,  near  Clitheroe, 
Lancashire. 


CHANGES  OF  ADDRESS  REQUIRED. 
Fogg,  J.,  l/o  11,  Claude  Villas,  Grove  Yale,  East  Dulwich. 
Wilkinson,  Dr.    S.,   l/o  The   Grove  Co.,  Ltd.,  Marsh  Gate 
Lane,  Stratford. 
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Hills,  Henry,  Chemical  Works,  Deptford,  S.E.     June  29. 
Hodgkinson,  J.  H.,  c/o  E.  Potter  and   Co.,  Dinting  Yale. 
Glossop.     June  21. 


PROCEEDINGS 

OF   THE 

SIXTEENTH  AMUAL  MEETEffi. 

President  :  Dr.  EDWARD  SCHUNCK,  F.R.S. 

The  Annual  Meeting  of  the  Society  of  Chemical  Industry 
was  held  in  Manchester  on  Wednesday,  July  14,  in  the 
Chemical  Theatre  of  the  Owens  College.  Dr.  Edward 
Schunck,  F.R.S.,  President  of  the  Society,  was  in  the  chair, 
and  the  attendance,  representative  of  all  parts  of  the  country, 
was  large.  At  the  opening  of  the  proceedings  the  Secretary 
(Mr.  ('.  G.  Cresswell)  announced  that  apologies  for  non- 
attendance  had  been  received  from  Mr.  E.  Rider  Cook 
(Hon.  Treasurer),  Sir  Robert  Pullar,  Sir  Henry  Roscoe, 
Mr.  David  Howard,  Mr.  R.  Forbes  Carpenter,  Mr.  G.  N. 
Stoker,  and  Dr.  Messel. 

The  minutes  of  the  previous  meeting,  held  in  Carpenters' 
Hall,  London,  on  July  15,  1896,  were  read,  confirmed,  and 
signed  by  the  President. 
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Aitoimmi  \  r    ..i    S.  1:1  rATOR8, 

i'ii  the  motion  of  Dr.  Benj.  II.  Paul,  seconded  bj  I'r.  J. 
Lewkowitach,  Dr.  J.  H.  Bowman  and  iir.  11.  C.  Clanahan 
vrera  appointed  scrutators. 

The  Prbsidbht  then  declared  the  ballot  closed. 

Report  of  CoiNN  II.. 
The  Bm  1:1:1  LBI  na<l  the  report  of  the  Council,  which  was 

as  folhH  B  :  — 

We  hai  e  the  honour  t<>  report  that  the  numher  of  membi  i  • 
on  the  register  i-  8,037,  as  compared  with  2,17\  at  the  last 
Annual  Meeting.     Daring  the  year, 226  new  men 
been  elected,  as  compared  with  237  last  year;  while  the 

lo^s  has  been  162,  as  compared  with  161  lust  _\ear.  Among 
the  latter  are  23  deaths  : — 1.  M.  T.  Anderson,  J.  A-  :i 
R.  W.  Peregrine  Birch,  Jos.  Cnnliffe,  II.  K.  Dee.  L.  Demath, 
R.  Fulton,  A.  Goskh-fc,  Josiah  Hardman,  Or.  Sydney  J. 
Harris,  Peter  Hart,  Dr.  H.  Kunbeim,  W.  Marty'n,  A'.  II. 
Hason,  Frank  Mead,  Jno.  Molineux,  W.  A.  Rowell,  Fred. 
Scott,  T.  Shimidiu,  A.  J.  Tyrer,  G.  M.  P.  Van.  Alex. 
Walker,  and  .los.  D.  Weeks. 

During  the  past  session,  lOt  papers  have  appeared  in 
the  Journal,  as  compared  with  '.'2  last  year.  The  exc 
of  revenue  .hit  expenditure,  as  ma]  be  seen  from  the 
Treasurer's  statement  in  the  last  number  of  the  Journal, 
amounted  last  year  to  l.oll/.  3s.  11</.,  as  against  16:!/.  3s. 
the  year  before. 

This  large  difference  is  aeeounted  for  by  the  (act  that 
various  economies  mentioned  in  the  last  Report  have  been 
effected  during  the  year.  There  has  been  a  reduction  in 
most  of  the  items  of  expenditure,  the  principal  saving  being 
in  Journal  expenses,  both  publishing  and  editorial.  The 
increase  in  the  receipts  is,  however,  largely  due  to  the 
amounts  received  as  subscriptions  tc  the  Collective  Index, 
which  will  be  required  when  the  index  is  published  ;  so  that 
there  will  not  be  such  a  large  balance  of  revenue  over 
expenditure  at  the  end  of  the  present  year. 

The  production  of  the  Collective  Index  has  involved  more 
labour  than  was  anticipated.  Experience  gaiued  during  the 
progress  of  the  work  has  necessitated  partial  recasting,  to 
the  great  improvement  of  the  index  as  an  aid  to  research. 
The  Council  feels  confident  that  on  completion  the  delay  in 
the  production  of  the  work  will  be  justified. 

The  following  chairmen  of  Sections  retire  this  year  : — 
Dr.  John  (.'lark  (Scotland)  aDd  Air.  F.  J.  K.  CaruUa 
(Nottingham),  and  are  succeeded  by  Air.  George  Heilby 
and  Air.  Jas.  O'Sullivan.  Air.  U.K.  Procter  retires  from 
the  secretaryship  of  the  Yorkshire  Section.  His  suocessi 
is  not  yet  appointed.  The  Council  acknowledges  the  debt 
of  the  Society  to  these  gentlemen  for  their  efforts  on  its 
behalf. 

In  the  session  of  1896  a  committee  of  Parliament  reported 
in  favour  of  some  amendment  of  the  law  in  relation  to  the 
adulteration  of  food  and  drugs.  In  view  of  promised 
legislation,  the  Council  appointed  a  committee  to  take  such 
action  at  the  proper  time  as  might  be  found  necessary  to 
secure  the  Society's  representation  upon  the  Board  of 
Reference  proposed  to  be  created  by  Parliament. 

In  October  last  a  special  committee  was  appointed  to 
co-operate  with  the  London  Chamber  of  Commerce  and 
other  bodies  in  making  enquiries  as  to  what  further  con- 
ce-sions  by  the  authorities  in  regard  to  the  use  of  spirit 
were  required  in  the  interests  of  British  manufactures. 
Several  meetings  of  the  joint  committee  were  held,  and 
eventually  a  conference  took  place  with  the  officials  of  the 
Excise  Department  of  the  Inland  Revenue,  which  it  is 
hoped  will  have  satisfactory  results. 

Dr.  F.  Hcrter  proposed  and  Dr.  G.  Sciiack-Sommer 
seconded  the  adoption  of  the  report. 

Dr.  Stevf.xsox  Macadam  said  the  report  referred  to  the 
saving  in  expense  in  connection  with  the  publication  of  the 
Transactions.  He  found  that  ten  years  ago  the  cost  came 
to  13s.  per  page,  bnt  the  figure  had  increased  from  that  to 
15s.,  then  to  21s.,  and  now  it  was  25s.  per  page  of  printed 
matter  in  the  Transactions.  There  was  a  great  increase  in 
the  expenses  connected  with  the  editorial  department.     As 


t ■  •  the  publication  department,  be  did  not  find  snch  an 
kaomaly,  From  first  u<  last  the  expense  led  been  most 
exactly  80s.  per  page.  He  desired  at  the  same  time  to 
draw  attention   t>>   tii  i  is  position  in   which  tie 

Publication  •  Sommittee  -t 1  towards  the  Societj      i  '■  was 

quite  aware  that  he  could  not  take  a  formal  motion  on  tbU 
matter    because  it  was  not  till  the   1st  of  July  that  he 

received  a  definite  nn-wer  from  the  I  lonncil  to  the  commu- 
nication he  submitted  to  them.  The  question  he  now  raised 
had  especially  to  do  with  the  nomination,  appointment,  and 
retirement  of  members  of  the  Publication  Committee.  He 
could  ii'1'  directly  call  the  Publication  Committee  in  qui  - 
ticin,  li.  causi  they  were  simply  a  branch  of  the  Council,  but 
he  would  >ay  that  the  Committee  should  come  more  directly 
under  the  commend  of  the  Society  itself.  He  wished  to 
ash  why  such  a  rule  as  applied  to  the  Council  did  not  apply 
to  the  Committee.  Of  the  members  of  the  Publication 
Committee  now  acting  he  found  that  nine  were-  members  15 
years  ago;  of  the  Committee  of  10  years  ago  there 
remained  1  I  :  and  of  six  years  ago,  23.  Xo  doubt  they  had 
rendered  good  service,  but  the  effect  was  that  the  Committee 
was  a  standing  committee  and,  practically,  did  not  retire. 
Consequently  the  Committee  was  not  properly  respon- 
to  the  Society.  He  moved,  as  a  recommendation,  that  the 
Council  should  devise  rules  whereby  the  nomination, 
appointment,  and  retirement  of  the  Committee  should  be 
carried  on  on  the  same  lines  as  the  appointment,  nomina- 
tion, and  retirement  of  members  of  the  Council.  This 
would  enabie  them  to  get  fresh  blood  on  the  Committee. 

Air.  A.  Ernest  Powrix  seconded  the  motion. 

Mr.  Tims.  Tyrer  said  he  thought  Dr.  Ala  :adam  anil 
Air.  Powell  were  under  a  misapprehension.  It  was  true 
that  they  had  members  of  the  Publication  Committee  who 
were  old  members.  But  he  believed  that  in  every  Society 
provision  was  made  for  continuity.  While,  undoubtedly. 
the  Committee  should  change,  yet  the  change  should  be  slow 
and  steady.  Committees  were  appointed  annually  by  the 
Council,  and  the  Council  was  responsible  to  the  Society  for 
their  doings.  Any  matter  of  controversy  was  referred  to 
the  Council.  The  Publication  Committee  retired  every  j 
but  the  attendances  were  called  out  before  the  re-electiou. 
I  orrespondenee  as  to  slip  proof  by  a  member  of  Publication 
Committee  counted  as  an  attendance.  It  would  be  mon- 
strous to  expect  a  man  living  in  Glasgow  always  to  come 
down  to  Loudon.  It  was  from  communications  of  this 
character  that  very  valuable  amendments  were  often  nude. 
The  point  which  Dr.  Macadam  had  now  so  courteously  raised 
was  not  that  which  he  referred  to  the  Council.  With  regard 
to  the  analysis  of  expenses,  he  was  quite  sure  that  a  careful 
comparison  of  all  the  facts  and  figures  would  show  that  real 
economies  had  been  made  and  that  Dr.  Macadam's  criticism 
would  not  be  up  held.  They  could  not  expect  remuneration 
to  remain  stationary  when  the  staff  served  them  well  and 
loyally.  It  was  an  invidious  task  to  cut  contributions  down, 
but  it  had  to  be,  and  it  was  done  most  carefully.  If,  year 
by  year,  there  was  to  be  a  competition  for  places  on  the 
Publication  Committee,  the  work  would  probably  not  b 
well  done  as  it  was  now.  Meanwhile,  the  Council  would 
undoubtedly  give  consideration  to  what  Dr.  Alaeadam  had 
said  on  both  points. 

Air.  F.  J.  R.  Carulla  pointed  out  that  the  pages  of  the 
Journal  contained  nearly  double  the  matter  of  the  first  six 
volumes. 

Dr.  S.  Macadam  said  he  would  be  satisfied  if  the  Com- 
mittee were  elected  in  the  same  manner  as  the  Council,  but 
he  was  in  the  meantime  content  to  accept  the  assurance  of 
Air.  Tyrer.  All  he  asked  was  that  his  recommendation 
should  appear  in  the  Journal,  and  on  that  understanding  he 
withdrew  it. 

The  report  was  then  adopted. 

Treasurer's  Report. 

In  the  absence  of  the  Honorary  Treasurer  the  report  wa- 
read  by  the  Secretary.  It  has  already  appeared  in  the-e 
columns.  On  the  motion  of  Air.  T.  Fairley,  seconded 
by  Air.  H.  Brunner,  the  report  was  adopted. 

It  2 
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The  President  then  delivered  the  following  address  :  — 

President's  Address. 
Some  years  ago  a  meeting  was  held  within  the  walls  of  the 
building  in  which  we  are  now  assembled  for  the  purpose  of 
forming  a  society  for  the  promotion  of  technical  as  dis- 
tinguished from  *  scientific  chemistry.  The  Society  was 
then  founded  and  its  general  scope  and  object  were  defined  ; 
the  name  it  now  bears,  that  of  the  Society  of  Chemical 
Industry,  being  at  the  same  time  given  it.  I  was  present 
at  that  meeting,  and  made  a  little  speech  in  favour  of  its 
object.  I  may  therefore  be  considered  in  a  sense  one  of 
the  founders  "of  the  Society.  In  subsequent  years  I  was 
unfortunately  not  in  a  position  to  attend  the  meetings  of 
the  Society  or  its  sections,  nor  to  assist  at  its  deliberations, 
but  I  have  always  followed  the  record  of  its  proceedings 
and  its  progress  with  interest.  The  history  of  this  Society 
has  been  in  all  respects  one  of  continuous  success,  as  may 
be  seen  by  anyone  looking  over  the  15  volumes  of  the 
Journal  in'wbich  our  achievements  are  recorded. 

In  taking  such  a  retrospect,  one  thing,  I  think,  must 
strike  everyone ;  that  is,  the  high  tone  assumed  by  the 
Society  and  reflected  in  its  Journal,  the  entire  devotion  to 
the  objects  for  which  it  was  established,  the  total  absence 
of  laudatory  or  depreciatory  criticism  as  regards  new 
inventions,  the  intention  so  conspicuously  shown  of  only 
imparting  useful  information  on  chemico-teebnoiogical 
subjects.  These  qualities  have  given  our  Society,  in  my 
opinion,  a  distinguished  position  in  the  technological 
world.  That  this  position  may  for  many  long  years  be 
retained  is  my  earnest  wish. 

In  looking  at  the  list  of  past  Presidents  of  the  Society, 
as  given  in  our  Journal,  it  will  he  seen  how  many  eminent 
men  have  held  the  post,  and  on  examining  the  reports  of 
our  annual  meetings  how  valuable  and  interesting  were  the 
addresses  delivered  by  them.  When  therefore  I  was 
informed  of  my  nomination  as  President  for  the  past  year 
I  was  taken  by  surprise  and  felt  something  like  dismay,  as 
being  very  conscious  of  my  inability,  should  I  be  elected,  to 
follow  the  example  of  my  predecessors  in  performing  the 
duties  attached  to  the  office,  and  more  especially  in  adding 
another  to  the  able  addresses  which  adorn  our  Journal. 
It  would  have  been  useless  to  refer  to  the  fact  that  I  am  no 
longer  in  touch  with  the  advanced  chemical  technology  of 
tbe  day  ;  the  reply  might  have  been :  Do  your  best,  which  is 
indeed  the  utmost  any  man  can  do  under  any  circumstances. 
A  more  valid  reason  for  refusal  might  have  been  found  in  my 
advanced  age,  which  was  likely  to  prove,  and  I  am  afraid 
has  proved,  a  serious  drawback  to  my  activity.  It  would, 
perhaps,  have  been  to  the  advantage  of  the  Society,  and 
certaioly  so  to  mine, had  I  been  appointed  to  the  high  office 
I  now  hold  10  or  more  years  ago,  when  my  faculties  were 
I  will  not  say  at  their  prime,  but  certainly  brighter  and 
more  fitted  for  hard  work  than  they  are  at  present.  We 
read  of  the  Psalmist's  three  score  years  and  ten  as  the 
limit  beyond  which  the  bodily  and  mental  powers  of  man 
cease  to  show  any  vigour.  The  Government  of  this 
country  discharges  its  servants  at  the  age  of  65,  at  which 
age  they  are  supposed  to  be  superannuated.  And  3-et  a 
scientific  society  does  not  hesitate  to  bestow  an  office 
involving  some  mental  and  bodily  exertion  on  a  man  of  more 
than  75.  I  do  not  complain  of  this,  being  too  sensible 
of  the  great  honour  that  has  been  conferred  on  me.  I 
mention  the  circumstance  merely  as  bespeaking  your 
indulgence  for  any  mistakes  and  shortcomings  1  may  have 
lii-n  guilty  of  during  my  term  of  office. 

The  deliver}'  of  an  address  by  the  President  on  this 
occasion  being  a  sine  qufi  mom,  the  question  arose  with  me 
as  to  what  the  subject  should  be.  I  might  imitate  the 
example  of  some  of  my  most  distinguished  predecessors, 
-uch  as  Sir  H.  Roscoe,  Sir  p.  Abel,  Mr.  Weldou,  Dr.  Mond, 
Sir  Lowthian  Bell,  and  last  but  not  least,  Mr.  Tvrer,  my 
distinguished  predecessor,  who  have  all  given  us  in  the 
form  of  addresses  valuable  and  exhaustive  treatises  on  the 
subjects  with  which  they  were  specially  familiar.  The 
question  may  be  asked,  Why  not  go  and  do  likewise?  I 
would  willingly  have  done  so,  but,  ala*,  the  speciality  which 
I  may  or  might  have  called  my  own — the  chemistry  of 
organic  colouring  matters — has  sailed  away  far  out  of  my 


reach  and  ken,  and  would  not,  I  fear,  have  been  overtaken 
except  after  arduous  labour,  and  then  what  I  might  have  to 
savon  the  subject  would  probably  have  done  little  to  extend  it. 
Instead,  therefore,  of  giving  you  an  elaborate  disquisition 
on  any  particular  subject.  I  shall  rather  endeavour  to  divert 
you  by  referring  in  the  first  place  to  some  forgotten  or  half 
forgotten  facts  connected  with  the  history  of  chemical 
technology  in  the  Manchester  district  during  the  first  half 
of  this  century,  more  especially  in  connection  with  the  per- 
sonalities of  the  men  to  whom  we  owe  so  ranch  in  tins 
branch  of  industry.  I  shall,  in  the  next  place,  refer  shortly 
to  a  few  organic  colouring  matters  about  which  I  think  I 
know  as  much  as  most  men  ;  on  which  will  follow  a  few 
remarks  on  the  theory  of  dyeing  as  applied  to  cotton,  and 
some  general  observations  on  the  dyestuffs  of  modern  times 
as  compared  with  those  formerly  employed  ;  and  lastly,  some 
views  and  opinions  on  some  subjects  on  which  I  have 
thought,  but  which  I  do  not  profess  to  have  studied  in  a 
manner  such  as  their  importance  would  demand. 

Facts  and  Reminiscences  relating  to  the  History  of 

Chemical  Industry  in  Manchester  during 

the  First  Half  of  the  Century. 

I  think  it  may  be  of  interest  to  the  members  if  I  were  to 
recall  some  facts,  partly  known  to  myself,  partly  due  to 
information  derived  front  others,  regarding  the  history  and 
achievements  of  some  persons  living  and  flourishing  during 
the  first  half  of  the  century  in  our  town  and  neighbourhood 
to  whom  chemical  industry  is  more  or  less  indebted.  I  begin 
with  John  Dalton.  I  suppose  there  is  no  one  here  present 
but  myself,  and  very  few  persons  still  living,  who  were 
personally  acquainted  with  this  great  man.  On  my  mind 
his  image  is  so  indelibly  impressed  that,  were  I  a  portrait 
painter,  I  think  I  could  trace  out  his  lineaments  to  the 
minutest  feature  ;  though  this  might  not  be  very  difficult, 
since  the  expression  of  his  face,  though  fine,  was  remarkably 
passionless. 

Dalton  lived  with  the  master  of  the  school  that  I  attended, 
and  I  had  frequent  opportunities  of  seeing  and  wondering  at 
his  ways.  How  well  I  remember  his  peering  every  morning 
out  of  his  bedroom  window,  which  opened  on  to  the  school 
yard,  and  looking  at  his  thermometer  outside,  the  bulb  of 
which  was  shaded  by  a  card — a  circumstance  which  puzzled 
me  very  much  at  the  time.  Very  soon  after  he  would 
appear  at  the  front  door  of  the  house  arrayed  in  his  snuff- 
coloured  Quaker  dress,  with  knee  breeches  and  broad- 
brimmed  hat,  stooping,  as  most  thoughtful  men  do,  with  a 
large  lantern  in  his  hand,  with  which  he  proceeded  across 
the  street  to  his  laboratory  in  the  building  belonging  to  the 
Literary  and  Philosophical  Society.  His  object  in  carrying 
the  lantern  was  to  light  the  fire  in  his  laboratory—  matches, 
except  of  the  rudest  description,  being  then  unknown.  His 
laboratory  was  a  room  the  dimensions  of  which  did  not 
exceed  20  ft.  by  15  ;  here  all  his  great  discoveries  were 
made,  and  here  I  suspect  all  his  works  were  written,  there 
being  no  room  in  the  house  where  he  lived  in  which  he 
could  well  be  alone  to  compose  his  writings.  I  was  often 
puzzled  in  after  years  to  know  how,  in  the  contracted  room 
he  used  for  his  laboratory,  and  which  still  exists,  though 
used  for  other  purposes,  he  could  make  those  world-wide 
discoveries  on  which  his  fame  depends.  The  answer  to  the 
puzzle  was,  however,  simple  enough  :  it  was  the  mind  that 
made  the  discoveries,  not  the  place.  I  mention  Dalton  first 
and  foremost,  not  so  much  on  account  of  his  great  chemical 
discoveries,  but  because  he  was,  in  his  day,  the  universal 
referee  in  all  matters  connected  with  technical  chemistry, 
such  as  the  purity  of  waters  used  for  dyeing  purposes,  the 
genuineness  of  drugs,  &c.  He  was  on  intimate  terms  of 
friendship  with  Thomas  Hoyle,  the  eminent  calico-printer 
of  this  town,  also  a  Quaker — a  friendship  of  which  religious 
sympathy  and  association  probably  formed  an  element  j  and 
it  is  just  possible  that  Dalton  may  have  had  some  share  in 
the  development  of  the  process  whereby  the  production  of 
the  so-called  Hoyle's  purples  on  calico  was  brought  to  the 
high  state  of  perfection  such  as  we  know  it,  but  there  is 
no  evidence  I  know  of  in  support  of  this  view. 

A  very  eminent  family  connected  with  chemical  industry 
flourished  in  Manchester  at  the  same  time  as  Dalton.  I 
allude  to  the  Henry  family.      Of  this  family  three  gene- 
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rations  successively  distinguished  themselves,  rhe  first 
member  of  «m  note  was  Thomas  Henry,  a  gentleman,  il 
is  understood,  of  Irish  extraction.  He  was  the  Brst  to 
called  "  Henry's  magnesia  "  —a  compound  of 
the  \ irtm-  of  which  the  discoverer,  or  rather  the  : 
entertained  somewhat  exaggerated  conceptions,  going  a 
little  beyond  what  its  merit  as  a  useful  medicine  justified, 
The  distinctive  merit  of  Henry's  magnesia,  I  have  always 
understood,  consisted  in  this,  that  when  stirred  up  in  water 
it  formed  a-soft,  milk-like  emulsion  in  which  no  grittiness 
was  perceptible,  and  which  gave  no  deposit,  even  on  long 
Branding  ;  and  this  property,  I  have  been  told,  was  due  to 
precipitation  with  potassium  carbonate  in  the  place  of  sodium 
carbonate,  and  to  using  the  solution  of  magm  sia  in  a  very 

concentrated  state — a  proof,  if  correct,  of  how  often  sue 

in  manufacturing  manipulation  depends  on  minute  details. 
A  favourite  practical  joke   in   Mr.  Henry's  works  was  to  a-k 
a  lady  visitor  to  lift  up  a  huge  block  of  magnesia,  weighing 
apparently  a  hundredweight  ;  she.  exerting  herself  to  her 
utmost,  would  bo   surprise  1    to  find   that    it  could  be  lifted 
like   a    bundle  of  leathers.      In    addition  to   magnesia,  Mr. 
Henry   manufactured   aromatic    vinegar,  an   article   without 
which  no  lady's  toilet  table  was    thought  to  be  complete  in 
those  days.       By  the  manufacture  of  these  two  articles  it  is 
supposed  that   in    the   course   of  years  a  large    fortune    was 
amassed.     That  Thomas  Henry  was  a  man  nf  some  culture 
may  be  seen  by  bis  paper  "  On  the  advantages  of  Literature 
and  Philosophy  in  general,  and  especially  on  the  consisti 
of  Literary  and  Philosophical  with  Commercial  Pursuits," 
published  in  the   first  volume   of  the  memoirs  of  the  Man- 
chester Literary  and    Philosophical  Society.     I  cannot  help 
thinking  that  the  class  of  men  to  w  Inch  Mr.  Henry  belonged 
— men  who  combined  an  assiduous  attention  to  professional 
duties  with  a  considerable  amount  of  general  culture — is 
gradually  becoming   less  numerous.     If  this   be  indeed  the 
.  we  can  only  look  back  and  regret  what  is  past  and 
gone.     Xo  doubt  the   present  has,  and  the  future  will  hue, 
much  to  compensate  us   for  what  we  have  lost —still,  what 
is  lost  is  gone,  and  can  never  return.     Thomas    Henry  wis 
succeeded  by  his  son  William  Henry,  who  had  enjoyed  the 
advantages  of  a  university  education,  but   continued  never- 
theless to  carry  on  the  business  of  a  manufacturing  chemist. 
Willi. mi  Henry  took  agreat  interest  in  theoretical  chemistry, 
and  was   the   author  of  a  work  entitled  "  The  Elements  of 
Experimental      Chemistry,"     which     ran     through     several 
editions   and  had  much  vogue   in  its   day.     In  one  of  the 
early  editions  of  this  work  the  author  says,  referring  to  the 
plan  of  a   chemical  laboratory:  "It   is  scarcely  possible  to 
offer  a  plan  of  a  laboratory  which  will  be  suitable  to  every 
person  and  to  all   situations,  or   to   suggest   anything  more 
than  a  few  rules  that  should  be  gen,  rally  observed.     Dif- 
ferent  apartments  are  required   for  the  various   classes  of 
chemical    operations.     The   principal    one   may  he  on   the 
ground-floor,  25  ft.  long,   14   or    16  wide,  and  open  to  the 
roof,  in  which   there   should  be  contrivances  for  the  occa- 
sional escape  of  suffocating  vapours.     This  will  be  destined 
chiefly  for  containing  furnaces,  both  fixed  and  portable.      It 
should  be  amply  furnished   with   shelves    and   drawers,  and 
with  a  large  table  in  the   centre.     Another  apartment  may 
be    appropriated   to  the   minuter   operations  of  chemistry, 
such  as  those  of  precipitation  on  a  small  scale,  the  processes 
that  require  merely  the  heat  of  a  i.imp,  and  experiments  on 
the  gases.     In   a  third,  of  smaller  size,  may  be  deposited 
accurate    balances  and  other  instruments   of  considerable 
nicety,  which  would  be  injured  by  the  acid  fumes  that  are 
constantly   spread    through    a    laboratory."       I  quote  this 
passage  in  order  to  show  the  wide  difference  there  was  at 
that  time    between    the    well-appointed  laboratory  of    the 
private    amateur     and    the    humble    apartment    in    which 
Dalton's  great  discoveries   were   made,  and  in  which    the 
atomic  theory  first  saw   the   light.     In  one  of  the  earlier 
editions  of  his  "  Elements  of  Chemistry  "  Dr.  Henry  gives 
a  list,  with  plates,  of  all  the  various  apparatus  necessary 
for    carrying   on    chemical   operations.     The    list   is    very 
extensive,  but    singular    to   say  does   not    include    one  of 
the   most   ordinary   pieces  of  apparatus — one  with  which 
every  beginner  is  familiar — I  mean  a  stand  of  test  tubes. 
To  what  this  is  to  be  attributed,  whether  to  oversight,  or  to 
the  fact  that  in   those  days  the   attention   of  chemists  was 


direi  ti  <i  more  to  ezpei  intents  win 

us  fusion  than  to  reactions  in  the  wet  way,  it  is  hard 
io  say,  To  Dr.  William  Henry  is  sometimes  given  the 
creclil  of  the-  invention  of  aerated  waters.  There  i-  some 
doubt  about  this,  hut  if  correct,  he  must  he  numbered 
among  the  bei  efactors  of  mankind,  be  h  iving  added  i  irgely 
to  its  innocent  gustatory  pleasures.  A  third  generation  of 
this  remarkable  and  highly-gifted  family  was  represented 
by  Dr.  William  Charles,  -on  of  Dr.  William   Henry.     Dr. 

William    Charles    Henry    was    a    tall,    digrj  i   of 

polished— one  might  say  aristocratic — manners  and  bearing. 
He  had  passed  through  the  regular  medical  course  of  the 
Edinburgh  University,  and  practised  as  a  physician  in  Man- 
chester, He  gave  up  his  practice,  however,  and  devoted 
himself  to  commercial  pursuits  in  connection  « ith  the  works 

In  longing  to  his  family.      1  have    good   reason   to  remcml 

Hr.  Choirs  Henry,  for,  he  hearing  that   I   was 
chemistry  entirely  from   books,  verj    kindly  offered  to  ■- 
me  some  practical  instruction  in  science,  and  I  was  ac  :ord- 

irgh   introduced  into  the  laboratory  attached  to  his  work: 

a  somewhat  dark  and  dingy  apartment,  but  a  paradise  to 
me  who  bad  never  seen  us  like  befon — and  taught  the 
rudiments  of  analysis.  Dr.  Charles  Henry  was  a  favourite 
pupil  of  Dr.  Dalton,  who  bequeathed  to  him  the  whole  of 
his  scientific  apparatus.     This  was  afterward  the 

Literary  and  Philosophical   Society,  in  wh  is  it  is 

still  to  be  seen.      He    also  wrote  a   life  of  Dalton,  a  classic 
luction  forming  one  of  the   most    important  volumes  of 
the  Cavendish  Society's  series. 

An  eminent  contemporary  of  the  Henrys  and  belonging 
to  the  same  class,  I.e.,  of  men  distinguished  not  only  for 
skill  as  manufacturers,  but  also  for  general  culture  and  taste, 
was  James  Thomson  of  Primrose,  near  Clitheroe,  head  of 
the  firm  of  calico-printers  called  alter  him.  The  history  of 
calico-printing  in  this  country  has  still  to  be  written,  but 
when  it  is  written  the  name  of  Janes  Thomson  will  occupy 
a  conspicuous  position  in  it.  He  was  a  man  of  wide  culture 
aud  had  an  extensive  library  ;  a  man  of  science  also,  with  a 
large,  well-furnished  laboratory.  In  Thomson's  time  very- 
little  bad  been  done  to  elucidate  the  theory  of  dyeing. 
Dyeing  and  calico-printing  were  in  this  country  considered 
mere  arts  to  be  classed  with  wall  painting  and  decorating. 
In  France,  however,  much  had  been  done  through  the 
labours  of  Berthollet,  but  more  especially  of  Chevreul,  to 
place  the  art  of  dyeing  on  a  scientific  basis,  and  establish 
the  principles  on  which  it  depends.  Thomson  was.  no 
doubt,  acquainted  with  their  works,  and,  carrying  on*  tin  h 
ideas,  was  able  to  effect  great  improvements  in  the  art 
which  he  cultivated.  He  will  always  bc  remembered  as  the 
inventor  of  the  process  for  discharging  Turkey-red  by 
printing  tartaric  acid  on  the  cloth  and  then  passing  it 
through  a  solution  of  bleaching  powder — a  process  which,  I 
believe,  i-  still  in  operation.  This  process  was  a  great 
improvement  upon  the  pressplate  printing  as  carried  out  in 
Scotland  and  brought  to  perfection  by  Monttitb,  of  Glasgow, 
in  ISIS.  Thomson's  large-mindedness  was  shown  by  bis 
calling  to  his  aid  men  of  scientific  distinction,  such  as  the 
it  Lord  (then  Dr.)  Playfair,  an  eminent  pupil  of 
Liebig.  Mr.  Sterner,  who  afterwards  distinguished  himself 
by  his  improvements  in  Turkey-red  dyeing,  was  also  with 
him  for  some  time.  We,  therefore,  can  hardly  feel  surprised 
when  we  are  told  that  the  Primrose  Printworks  were  every- 
where celebrated  for  their  productions,  though  I  am  not  aware 
that  they  were  noted  for  any  speciality  with  the  exception 
of  the  process  just  mentioned.  Mr.  Thomson  was  the  first 
to  give  a  drawing  of  the  cotton  fibre  as  it  appears  under  the 
microscope  in  his  memoir  on  the  "  Mummy  Cloth  of  Egypt," 
in  which  he  arrived  at  the  conclusion  that  the  cloth  consists 
entirely  of  linen,  and  that  cotton  was  probably  unknown  to 
the  Egyptians.  Most  ancient  fabrics  consisted,  I  imagine, 
of  wooi  only;  this  was  the  case  with  some  coloured  fabrics 
belonging  to  quite  a  late  period  of  Egyptian  history,  which 
I  examined  some  time  ago.  Thomson's  social  position 
enabled  him  to  be  of  assistance  in  passing  measures  of  public 
utility.  He  was  of  great  service  in  helping  to  pass  the 
Copyright  of  Designs  Bill,  and  he  was  a  great  supporter  of 
the  Manchester  School  of  Design. 

The  name  I  have  now  to  mention  is  that  of  a  man  of  a 
type  differing  w  idely  from  that  of  James  Thomson  and  the 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


[July  31, 1S97. 


Henrys— it  is  that  of  John  Mercer,  probably  the  greatest 
genius  who  ever  applied  himself  to  the  improvement  of 
calico-printing.  Born  in  the  humblest  circumstances  and 
without  ereu  the  rudiments  of  learning,  he  taught  himself 
all  he  required,  from  reading  tc  music,  mathematics,  aud 
chemistry,  aud  by  his  industry  and  ingenuity  raised  himself 
gradually  from  the  position  of  a  haudlooin  weaver  to  that 
of  a  partner  in  an  important  calico  printing  firm.  Mercer's 
inventions  in  connection  with  calico-printing  are  charac- 
terised by  great  originality  and  by  the  ease  with  which 
they  could,  it  seems,  be  carried  out  at  once  in  practice. 
Coining  as  they  did  from  one  who  was  entirely  selftaught 
and  had  read  but  few  books  on  chemistry  they  are  indeed 
marvellous.  To  name  them  all  would  take  more  time  and 
space  than  I  have  at  my  disposal.  They  are  described  at 
length  in  Parnell's  "  Life  and  Labours  of  John  Mercer,"  an 
excellent  work  which  is  unfortunately  out  of  print.  Among 
the  inventions  due  to  Mercer  the  following  may  be  held  to 
be  the  most  important  :  The  application  of  the  orange- 
coloured  sulphide  of  antimony  and  of  the  brown  oxide  of 
manganese  in  calico-printing,  his  improvements  in  Turkey- 
red  dyeing,  the  successful  attempts  to  replace  the  cowdung 
previously  used  in  calico-printing  by  substitutes  such  as 
sodium  phosphate  or  arseniate,  and  last  though  not  least, 
the  invention  of  a  process,  now  called  "  mercerising," 
whereby  the  properties  of  cotton  fibre,  both  chemical 
and  physical,  are  modified  in  a  remarkable  manner.  This 
process  of  mercerising,  which  consisted  in  passing  calico 
or  any  other  cotton  fabric  through  a  strong  solution  of 
caustic  soda,  showed,  like  everything  that  Mercer  did, 
much  ingenuity  and  originality,  but  it  did  not  come  into 
such  general  use  in  Mercer's  time  as  he  had  expected, 
partly,  I  understand,  because  the  dyes  of  his  day  were  not 
of  a  kind  to  withstand  the  energetic  action  of  the  alkali. 
Latterly,  however,  it  has  again  come  into  use  as  a  means 
of  producing  a  peculiar  corrugated  or  crinkled  effect  on 
calico,  and  its  employment  for  this  purpose  has  assumed, 
I  am  told,  quite  extraordinary  dimensions.  Its  use  as  a 
means  of  imparting  to  cotton  a  silk-like  lustre  has  been 
described  in  a  paper  read  before  the  Yorkshire  section 
during  last  session.  Mercer,  with  his  manifold  mental 
activity,  did  not  confine  himself  to  subjects  connected  with 
the  arts  of  dyeing  and  printing,  he  also  speculated  and 
always  with  ingenuity  on  subjects  belonging  to  pure 
chemistry.  He  paid  attention  to  so-called  catalysis,  to 
the  composition  of  bleaching  powder,  and  to  the  relations 
between  the  atomic  weights  cf  the  elements.  On  the  last- 
named  subject  he  was  probably  the  first  to  put  forth  more 
or  less  speculative  opinions,  such  as  were  subsequently 
developed  by  Xewlands,  Mendeleef,  and  others.  Whatever 
he  said,  whatever  he  wrote,  was  characterised  by  ingenuity 
and  originality,  truly  one  of  nature's  own  original  geniuses. 
I  knew  John  Mercer.  1  always  associate  him  in  my 
memory  with  Sam  Hamford,  the  Radical,  whom  I  also 
knew,  "both  Lancashire  men  of  the  best  type,  of  robust 
bodily  frame,  thoroughly  honest  and  outspoken,  without 
gnile  or  deceit,  gentle  and  devoid  of  suspicion.  May  the 
type  never  die  out ! 

The  next  name  I  have  to  mention  is  that  of  Mr.  John 
Dale.  His  name  brings  us  down  to  comparatively  recent 
times,  when  new  substances  and  new  methods  were  being 
inroduced  into  manufacturing  chemistry.  In  the  transition 
period  through  which  chemical  technology  then  passed 
Mr.  Dale  bore  a  conspicuous  part.  Mr.  Dale  was  a  native 
of  Birmingham,  but  he  came  to  Manchester  early  and  spent 
here  the  greater  part  of  his  life.  Arrived  in  Manchester 
he  became  a  pupil  of  John  Dalton,  but  in  his  case,  as  in 
that  of  most  of  Dalton's  pupils,  no  characteristic  anecdote 
i  r  trait  of  the  master  seems  to  have  come  to  us  through 
him.  After  passing  through  various  employments,  that  of 
taking  charge  of  some  calico-printworks  being  one,  he 
settled  down  at  last  as  partner  of  the  noted  firm  of  Roberts, 
Dale,  aud  Co.,  of  this  city.  It  was  in  connection  with  this 
firm  that  the  greater  part  of  his  work  was  done.  The 
manufacture  of  oxalic  acid  by  fusion  of  sawdust  with  caustic 
alkali  in  accordance  with  Gay-Lussac's  invention  was  one  of 
the  first  processes  carried  out  practically  by  Dale.  Then 
followed  improvements  in  the  manufacture  of  mauve,  the 
preparation  of  Manchester  Brown,  and  Manchester  Yellow, 


after  which  came  the  manufacture  of  aurin,  the  theory  of 
which  was  worked  out  by  the  late  lamented  Professor 
Schorlemmer  in  conjunction  with  Mr.  Dale's  son.  Mr.  Dale 
is  the  author  of  what  is  probably  the  best  method  invented 
so  far  of  estimating  the  quantity  of  colouring  matter  con- 
tained in  commercial  indigo.  I  knew  John  Dale  well  and 
was  always  impressed  when  conversing  with  him,  with  the 
originality  of  his  views  and  the  simple  unaffected  manner  of 
his  expressing  them. 

In  this  place  I  might  mention  the  name  of  Mr.  Peter 
Hart — a  valued  member  of  our  Society  quite  recently  de- 
ceased. He  was  for  many  years  connected  with  the  firm  of 
Tennant,  Clow,  and  Co.  They  manufactured  salts  of  tin, 
sulphates  of  copper  and  zinc,  nitrates  of  lead  and  iron, 
sodium  arsenate,  and  sulphate  of  indigo.*  Dr.  James 
Young,  afterwards  celebrate!  for  his  inventions  in  con- 
nection with  the  mineral  oil  industry,  was  for  nine  years 
with  Messrs.  Tennant,  Clow,  and  Co.,  and  introduced  the 
manufacture  of  red  prussiate  of  potash.  The  chief  part  of 
Mr.  Young's  career  was,  however,  spent  in  Scotland. 

I  now  propose  to  transgress  somewhat  the  limits  I  had  set 
myself  in  bringing  before  you  this  subject — the  early  history 
of  technical  chemistry  in  this  district  by  referring  to  men 
who  are  still  amongst  us  and  to  processes  still  in  operation. 
Many  years  ago  Mr.  E.  Sonstadt,  who  was  associated  with 
the  late  Walter  Weldon  in  scientific  and  literary  under- 
takings, was  struck  by  a  remark  of  Bunsen  in  one  of  his 
memoirs,  that  if  the  nietal  magnesium  could  be  produced 
on  anything  like  a  considerable  scale  it  might  be  found 
possible  to  obtain  photographs  in  dark  and  obscure  places. 
Mr.  Sonstadt,  struck  with  this  suggestion,  resolved  to  try  to 
produce  this  metal.  In  due  time  his  experiments  were 
successful,  he  having  devised  the  well-known  process  of 
obtaiuing  magnesium  by  the  decomposition  of  the  double 
chloride  of  magnesium  and  potassium  by  means  of  sodium. 
It  was  found  at  first  that  much  of  the  magnesium  so  obtained 
was  in  tiny  globules  interspersed  among  the  ma6S.  In 
order  to  obtain  it  in  a  more  concrete  form  he  devised  an 
ingenious  process  of  distilling  the  metal,  which  was  found  to 
work  satisfactorily.  Almost  the  first  specimen  of  magnesium 
produced  was  shown  to  Michael  Faraday,  who  was  highly- 
pleased  with  it,  exclaiming,  "  This  is  a  triumph,  this  is  a 
triumph  ! "  It  was  suggested  that  he  should  accept  the 
specimen  for  his  owu  collection,  but  he  with  characteristic 
modesty  declined,  saying,  "  If  you  will  allow  me  I  would 
like  to  present  it  to  the  Royal  Institution  in  your  name." 
In  due  course  works  were  erected  in  Salford  and  the 
manufacture  of  magnesium  commenced  on  a  large  scale, 
conducted  under  the  care  of  Mr.  Samuel  Mellor,  who  has 
been  associated  with  them  ever  since.  The  manipulation 
of  magnesium  was  attended  by  many  difficulties,  as  it  would 
neither  roll  into  sheets,  draw  into  wire,  nor  be  beaten  by  the 
hammer  on  the  anvil  into  shape.  After  many  trials  and 
experiments,  however,  Mr.  W.  Mather  of  the  Salford  Iron 
Works,  devised  a  highly  ingenious  machine  for  forcing  it 
into  wire  of  any  thickness  or  fineness.  This  machine  has 
never  been  superseded  and  remains  to  this  day  a  specimen 
of  the  inventor's  great  mechanical  ability.  The  suggestion 
that  magnesium  could  be  utilised  for  taking  photographs  in 
dark  and  foggy  weather  was  very  soon  carried  out,  Mr.  A. 
Brothers,  of  this  town,  being  the  first  to  make  use  of  the 
metal  for  photographic  purposes.  For  signalling  purposes, 
too,  it  was  found  that  magnesium  could  be  utilised.  In  the 
Ashantee  War,  Captains  Bolton  and  Colomb  devised  a  clever 
method  of  signalling,  words  being  spelt  out  by  lights  of 
longer  or  shorter  duration,  in  which  magnesium  was  used 
in  the  form  of  dust  or  powder  mixed  with  kauri  gum  or 
lycopodium.  For  fireworks  and  signal  rockets  also,  mag- 
nesium came  to  be  extensively  used. 

After  Messrs.  Bell  Bros.,  of  Newcastle,  had  abandoned 
the  manufacture  of  aluminium,  all  the  sodium  consumed  in 
Eno-land  and  almost  all  over  the  world  was  produced  in  this 
district,  and  so  arose  another  local  industry.  Potassium  was 
produced  at  the  same  time.  A  curious  incident,  which 
occurred  in  the  early  period  of  the  manufacture  of  these 
metals,  may  here  be  recorded.     A  rather  large  quantity  of 

'  Garancinp— an  article  no  lonjrer  in  use,  made  by  tin-  action  of 
sulphuric  acid  ou  madder— was  also  manufactured  by  this  firm. 
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i    •  -Minn  :in.l   -o.iiuni  having  to  be   sen!   i"  b  German 

i  ui  into  the  s  ime  vessel  t" 
«ve  room.  When  (he  parcel  arrived  at  it-  destination, 
singnlar  to  say  the  metals  were  no  longer  separate  and  Bolid, 
bat  had  combined  to  a  liquid  alloy  like  mercury.  This 
formation  of  a  liquid  alloy  of  potassiom  and  sodinm  explains 
the  fact  that  potassium  obtained  from  so-called  pun'  salts, 
hut  —  till  not  quite  free  from  sodium,  is  more  or  le<s  liquid, 
causing  great  annoyance  to  the  mann&cturer.  it  i-  not 
tikely  that  tlii-  curious  oomponnd  will  ever  be  examined,  as 
it  has  extremely  explosive  properties. 

The  history  of  the  discovery  of  vanadium  in  this  district, 
is  one  of  peculiar  interest.  Some  35  years  ago  in  the 
neighbourhood  of  Mottram  ami  Alderley,  Cheshire,  some 
mineral  deposits  were  found — I  presume  in  the  red  sand- 
stone — containing  copper,  cobalt,  and  other  metals;  and 
work-  "ere  erected  therefor  obtaining  these  metals,  under 
the    eare    of    Or.   I'.erland,   an    .-teemed   member   of   our 

Bty.  While  working  with  this  material,  Dr.  Gerland, 
obtained  a  blue  liquid,  from  which  no  copper  was  preeipi- 

i  by  zinc.    On  examination,  the  blue  colour  was  found 

due  to  some  compound  of  vanadium.     In  consequence 

of  thi-   interesting  discovery,  a   quantity  of  raw  material 

was  collected  at  the  original  site  and  at  another  site  near 

Shrewsbury,  and  with  the  assistance  of  Mr.  Mellor,  of   the 

■nesium   Metal  Co.,  this  was  worked  up  and  bro 
int..  a  state  of  comparative  purity.      With  this   material  to 
work  on,  Sir  Henry  Etoscoe   was   enabled   to  carry  out  his 
classic    researches    on   vanadium   and    its   compounds.     It 

proved  of  great  use  in  the  hands  of  Mr.  John  Lightfoot 
who  "as  then  engaged  in  an  investigation  of  aniline  black, 
am!  who  fouud  yanadic  acid  to  be  far  the  best  agent  to  use 
for  the  production  of  that  dye.  The  material  thus  ob- 
tained was  sufficient  to  supply  all  the  yanadium  salts  used 
in  commerce  for  a  number  of  years. 

I  come  now  to  the  second  division  of  my  address, 
referring  to — 

Organic  Colouring  Mutters. 
t  If  these  it  is  principally  the  natural  colouring  matters,  i.e., 
those  occurring  in  nature,  that  I  shall  allude  to;  ami  of  these, 
<00,  I  shall  refer  to  only  a  few — such,  nami  iy,  a-  I  have 
specially  studied  and  am  familiar  with.  I  will  begin  with 
■chlorophyll.  This  substance,  to  which  the  green  colour  of 
leaves  and  other  parts  of  plants  is  due,  is  certainly,  in  some 
way  not  yet  understood,  involved  in  one  of  the  most  important 
functions  of  vegetable  life — that  of  the  conversion  of  the 
CO.;,  NIT,,  and  H20  of  the  atmosphere  and  soil  into 
organic  matter.  Chlorophyll  is  one  of  the  most  fugitive 
of  substances.  Under  the  action  of  air  and  light,  it  is 
rapidly  destroyed — thi-  seems,  indeed,  to  be  always  its 
fate,  not  only  outside,  but  also  within  the  vegetable 
anism.  When,  however,  it  is  submitted  to  the  influence 
-rrong  chemical  agents,  it  yields,  singular  to  say,  pro- 
ducts of  remarkable  stability,  a  fact  of  which  our  present 
Vegetable  chemistry  fails  to  give  a  satisfactory  explanation. 
Whether  mineral  acids  or  whether  alkaline  lyes  are  em- 
ployed, the  result,  so  far  as  stability  is  concerned,  is  the 
same.  When  submitted  to  the  action  of  strong  acids, 
chlorophyll  undergoes  complete  decomposition,  yielding 
definite  products,  to  one  of  which,  and  the  most  important, 
the  name  of  phvlloeyanin  has  been  applied.  This  substance, 
when  in  alcoholic  solution,  resists  the  action  of  air  and  direct 
sunlight  for  weeks,  whereas  an  alcoholic  solution  of  chloro- 
phyll would,  under  the  same  circumstances,  very  soon  lose  its 
colour  and  be  decomposed.  Phyllocyaniu  yields  compounds 
with  metallic  oxides  of  a  brilliant  green  colour,  which  arc 
at  the  same  time  remarkably  stable.  Of  these  compounds 
the  most  remarkable,  so  far  as  regards  brilliancy  of  colour, 
is  that  with  copper.  This  compound  might,  1  think,  on 
account  of  its  great  stability,  be  used  with  advantage,  when 
properly  prepared,  iu  painting,  more  especially  water-colour 
painting.  When  employed  in  the  representation  of  foliage, 
for  which  it  would  seem  well  adapted,  it  would  require  the 
admixture  of  a  yellow  pigment,  since  the  natural  colour  of 
leaves  is  due  to  the  mixture  of  a  green  with  a  yellow  colouring 
matter,  the  varying  proportion  between  the  two  giving  rise 
to  the  variety  of  tints  we  see  in  spring  and  summer  foliage. 
The   brilliant   autumnal  coloration  of   some  leaves  is  due 


to  quite  a  different  class  "t  substances.  Chlorophyll,  so 
called,  is  used,  1  believe,  as  a  mean-  of  imparting  a  green 
II  hi  a  particular  class  .if  soap-,  but  why  a  green  eolour 
should  be  requited  in  this  case,  and  why  any  other  gl 
pigment  should  not  answer  as  well,  I  cannot  understand. 
It  ocean  in  commerce  as  a  dark  green  syrupy  mass  under 
the  designation  "chlorophyll  pnrissimnm.11  It  i-,  however, 
neither  punim  nor  pnrissimum,  not  even  chlorophyll  at  all, 
being  a  mixture  of  fat  with  some  derivative  of  chlorophyll, 
snob  as  euprie  phyllocyanate  or  the  product  of  the  action 
of  alkalis  on  chlorophyll,  which,  like  phyllocyanin,  is  a 
very  stable  body,  and  has  a  line  green   colour.      How    these 

substances  are  applied  in  soap-making,  I  have  never  been 
able  to  ascertain.    It  may  be  a-ked  whether  chlorophyll, 

communicating  as  it  does  BUCh  a  brilliant  green  colour  to 
vegetable  tissue*,  might  not  be  employed  for  dyeing  fabrics 
the  same  Colour.       I     have    luv-elf   made    some    experinn  tlt- 

in  thi-  direction,  but  without  any  conspicuous  success. 
The  insolubility  of  chlorophyll  in  water  and  its  gnat 
instability  present  obstacles  to  its  employment  in  thi-  way. 
which  are  almost  insuperable.  In  my  experiment-  1  used 
the  euprie  phyllocyanate,  which  is  prepared  by  decomposing 
chlorophyll  with  hydrochloric  acid,  collecting  the  resulting 
product,  dissolving  it  in  boiling  glacial  acetic  acid,  and 
ail  ling  euprie  oxide,  when  a  liquid  of  a  splendid  bluish- 
green  colour  is  obtained,  which,  on  cooling,  deposits 
crystals  of  a  line  cuprous  lustre  by  reflected  light.  This 
compound, of  which  acetic  avid  is  in  reality  an  essential 
constituent,  was  dissolved  in  acetic  acid,  and  bits  of  wool, 
silk,  and  cotton,  sometimes  prepared  previously  with 
albumin,  were  dipped  in  the  solution  and  left  to  lie  some 
time,  then  taken  out,  exposed  to  the  air,  and  washed.  The 
result  was  the  production  on  the  tissues  of  various  shades 
of  green  according  to  the  fabric  used,  but  the  tone  was 
anything  but  brilliant,  and  in  these  days  when  brilliancy 
rather  than  solidity  is  sought  for,  such  a  colour  would  not 
be  of  much  value.  Some  doubt  might  arise  as  to  whether 
this  imparting  of  green  colour  to  fabrics  is  in  reality  a  dyeing 
process  in  the  true  sense,  or  whether  it  is  not  rather  a  de- 
positing of  a  pigment  on  the  fibre  in  consequence  of  the 
evaporation  of  its  solvent.  It  would  resemble  the  green 
colour  formerly  much  used  in  calico-printing,  which  was  made 
by  dissolving  chromium  arseniate,  which  is  a  compound  of  a 
pale  sea-green  colour,  in  hydrochloric  acid,  then  printing  on 
the  calico  and  exposing  to  air  ;  the  solvent  escaping,  the 
compound  was  left  fixed  on  the  fibre.  However,  this  is  a 
matter  of  academic  interest  only. 

This  briDgs  me  to  the  subject  of  pickles,  comparatively  a 
not  very  dignified  subject,  but  still  not  unimportant  as  every- 
thing is  that  concerns  articles  of  food  in  daily  use.  Much 
discussion  has  of  late  arisen  as  regards  the  real  or  supposed 
injurious  consequences  of  imparting  to  pickles  and  other 
articles  of  food  the  much  admired  vivid  green  colour  so 
often  seen  in  them.  Since  the  points  to  be  considered  are 
connected  more  or  less  with  the  chemistry  of  chlorophyll  it 
can  hardly  be  expected  that  the  public  in  general,  perhaps 
not  even  the  majority  of  medical  men,  whether  analysts  or 
not,  can  arrive  at  correct  conclusions  on  the  matter.  The 
opponents  of  the  so-called  adulteration  says  this  :  the  bright 
green  colour  so  frequently  seen  in  pickles  is  communicated 
by  the  addition  of  some  salt  or  compound  of  copper,  now 
copper  compounds  are  poisonous,  therefore  the  colouring 
or  dyeing  of  vegetables  by  means  of  copper  in  any  shape 
must  be  injurious  To  this  it  may  be  replied  that  copper 
salt-  taken  internally  are  no  doubt  injurious,  even  poisonous, 
though  probably  far  less  so  than  compounds  of  some  other 
metals.  The  practical  question  to  be  determined  however 
is  whether  the  quantity  of  copper  actually  present  in  the 
coloured  articles  is  really  as  injurious  as  has  been  repre- 
sented. The  green  colour  seen,  say  in  a  pickled  gherkin, 
after  the  addition  of  some  compound  of  copper  is  that  of  a 
derivative  of  chlorophyll,  it  is  that  of  euprie  phyllocyanate, 
the  compound  already  referred  to,  which  has  a  considerable 
tinctorial  power.  If  we  consider  how  little  chlorophyll  most 
vegetables  contain,  probably  not  1  per  cent,  that  chlorophyll 
yields  by  decomposition  a  not  very  large  amount  of  phyl- 
locyanin and  that  the  euprie  phyllocyanate  contains  accord- 
ing to  my  determination  only  9  per  cent,  of  copper,  and 
when  we  consider  moreover  that  the  copper  is  contained  in 
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the  cupric  pbvllocyauate  in  a  form  in  which  it  cannot  be 
detected  by  ordinary  reagents,  then  I  think  we  may  arrive 
at  iheconclusion  that  the  small  quantity  of  copper  contained 
in  a  green  pickle  or  vegetable  cannot  be  very  injurious  ;  it 
probably  does  not  exceed  the  amount  we  are  supposed  to 
swallow  daily  with  our  food.  The  mischief,  however,  consists 
in  this,  that  the  pickling  vinegar  containing  usually  an  excess 
of  copper  salt  is  allowed  to  stand  in  contact  with  the  pickles 
and  but  be  consumed  to  some  extent  with  the  latter.  If 
the  vinegar  is  poured  off  and  the  vegetable  washed  with 
water,  which  is  also  poured  off  before  adding  fresh  vinegar, 
then  I  feel  convinced  any  quantity  of  the  product  may  be 
eaten  with  impunity.  An  eminent  physiological  chemist, 
Prof.  Tschirch  of  Berne,  who  has  undertaken  an  exhaustive 
examination  of  the  subject,  has  arrived  at  a  similar  conclusion. 
From  his  experiments,  which  agree  with  those  of  others, 
it  follows  :  1 .  That  copper,  or  rather  the  salts  of  copper,  are 
bv  no  means  innocuous  as  has  sometimes  been  asserted,  but 
that  a  tolerably  large  dose  is  required  in  order  to  produce 
injurious  effects.  2.  That  for  a  human  being  weighing  CO 
kilos.,  the  quantity  of  copper  that  may  with  safety  be  taken 
per  day  amounts  to  O'l  grm.  3.  That  as  regards  the 
artificial  green  coloration  of  vegetables  with  compounds  of 
copper  50  mgrms.  of  copper  may  be  allowed  to  1  kilo,  of 
vegetable  without  fear  of  any  injurious  consequences. 

These  are  precise  and  definite  conclusions  derived  from 
accurate  experiments,  and  I  cannot  conceive  what  objection 
there  can  be  to  establishing  in  this  case  the  exact  percentage 
beyond  which  the  adulteration,  if  it  may  be  so  called,  shall 
go,  and  so  avoiding  the  unseemly  disputes  which  sometimes 
take  place  in  courts  of  justice  between  those  who  maintain 
that  cupric  compounds  being  poisonous  should  on  no  account 
be  permitted  in  the  preparation  of  food,  and  those  who 
assert  that  the  use  of  such  compounds  may,  to  a  certain 
extent,  be  allowed.  All  that  need  be  ascertained  in  any 
doubtful  case  would  be  whether  the  limit  in  regard  to  the 
amount  of  copper  is  transgressed  or  not.  For  the  informa- 
tion of  those  to  whom  this  view  of  the  matter  is  not  accept- 
able, and  who  still.feel  anxious  about  copper  in  food,  I  may 
say  that  all  pickles — that  is,  pickled  vegetables — that  show  a 
grass-green  colour,  however  slight,  certainly  contain  copper. 
I  lately  bought  a  bottle  of  gherkins  of  a  pale  grass-green, 
prepared  according  to  the  label  by  a  first-class  firm  in 
London,  and  "  warranted  free  from  copper,"  but  notwith- 
standing the  assurance  given  they  did  contain  copper. 
Pickles  prepared  with  vinegar  only  are  always  and  without 
exception  olive-green.  For  my  part  I  quite  fail  to  understand 
the  pleasure  and  satisfaction  derived  from  the  eating  of  a 
bright  green  article  of  food.  An  olive-coloured  gerkin,  if 
well  prepared,  is  quite  as  toothsome  as  a  bright  green  one  ; 
I  am  inclined  to  think  more  so.  Should  a  substitute  be 
reouired  for  the  copper  salts  hitherto  employed  in  cooking, 
which  shall  be  both  bright  and  innocuous,  I  think  it  might 
easily  be  found  among  the  numerous  green  colouring  matters 
of  artificial  origin  now  occurring  in  commerce.  So  much  for 
the  industrial  applications  of  chlorophyll. 

Before  leaving  the  subject  of  chlorophyll,  I  should  like  to 
Bay  a  few  words  relating  to  an  important  discovery  con- 
nected with  the  chemistry  of  chlorophyll.  This  discovery 
was  made  in  my  laboratory,  but  the  merit  of  it  is  chiefly 
due  to  my  esteemed  friend  and  former  collaborator,  Dr. 
Marchlewski.  The  discovery  is  not  of  importance  from  an 
industrial  point  of  view,  though  one  can  never  tell  what  the 
future  may  bring  forth,  the  mere  scientific  curiosity  of  one 
sometimes  becoming  the  basis  of  an  important  industry 
in  the  next.  From  another  point  of  view  the  discovery  is 
both  interesting  and  important,  and  I  will  therefore  shortly 
describe  it.  By  the  action  of  strong  acids  on  chlorophyll  a 
certain  product  is  obtained,  and  the  action  of  alkali  on  this 
product,  in  sealed  tubes,  leads  to  the  formation  of  phyllo- 
porphyrin,  a  substance  crystallising  in  lustrous  red  needles 
which  has  remarkable  properties.  Treated  in  a  similar 
manner,  haemoglobin,  the  colouring  matter  of  blood,  yields 
an    anal<'.  tance— haematoporphyrin.      Now   these 

two  substances,  phylloporphyrin  and  hrcmatoporphyrin, 
resemble  one  another  in  several  respects  in  a  most  remark- 
able manner.  Both  are  red  in  colour  and  give  red  solutions ; 
both  act  the  part  of  weak  basts  towards  strong  acids  ;  both 
when  heated  give  off  fumes   of  pyrrol ;  the  ethereal  solu- 


tions of  both  show  absorption  spectra  of  seven  bauds,  the 
intensity  and  relative  position  of  which  are  in  both  cases 
absolutely  the  same,  the  only  difference  being  that  in  the 
case  of  ha^matoporphyrin  the  bands  are  slightly  nearer  the 
red  end  of  the  spectrum  (see  page  595).  As  to  composition 
too,  the  two  substances  approach  one  another,  that  of 
phylloporphyrin  being  expressed  by  the  formula  C15H|SN;<  > , 
that  of  hanuateporphyrin,  according  to  Nencki,  by 
C16HlsX„03  ;  they  differtherefore  in  the  amount  of  oxygen 
they  contain,  phylloporphyrin,  as  might  be  expected,  having 
the  lea9t. 

I  might  speculate  at  some  length  on  the  resemblance 
thus  shown  to  exist  between  a  derivative  of  chlorophyll,  that 
most  important  substance  in  the  vegetable  economy,  and 
an  analogous  derivative  of  hsemaglobin,  which  is  a  sub- 
stance equally  important  in  the  animal  system,  but  I 
refrain.  Prof.  Nencki,  an  acknowledged  authority  on  the. 
subject  of  blood  colouring  matters,  referring  to  the  discovery 
I  have  just  shortly  described,  says  it  may  throw  some  light 
on  the  process  of  evolution  which  the  chemical  constitution 
of  organised  structures  has  undergone  in  former  ages,  the 
development  of  the  material  of  which  these  structures  con- 
sisted having  gone  on  pari  passu  with  that  of  their  form, 
and  structure,  but  I  do  not  venture  to  follow  him  on  this, 
domain. 

There  is  another  subject  connected  with  the  chemistry 
of  plants  with  which  I  am  tolerably  familiar,  and  on  which 
I  wish  to  say  a  few  words,  seeing  that  it  is  not,  generally 
speaking,  well  understood ;  it  is  the  nature  of  the  process, 
whereby  the  well-known  blue  colouring  matter,  indigo,  is- 
formed  in  and  obtained  from  the  tissues  of  certain  plants. 
Many  years  ago  I  made  a  series  of  experiments  which  led 
to  the  conclusion  that  the  organs,  particularly  the  leaves,  of 
indigoferous  plants  contain  a  peculiar  substance,  a  gluco- 
side,  which,  when  exposed  to  the  action  of  certain  reagents, 
particularly  acids,  splits  up,  yielding  indigo  and  a  kind  of 
sugar,  with  other  products  of  no  special  interest.  This 
substance  I  called  Indican,  and  I  succeeded,  approximately 
at  least,  in  determining  its  composition,  so  far  as  to  enable 
me  to  explain  the  way  in  which  it  is  decomposed  under  the 
influence  of  acids.  The  matter  is,  however,  not  quite  so 
simple  as  at  first  sight  it  might  appear.  Indican,  like 
chlorophyll,  seems  to  retain,  if  one  may  say  so,  some  of  the 
susceptibility  belonging  to  its  vital  organic  origin.  It  is 
decomposed,  so  to  say,  by  a  mere  touch.  It  is  not  a  matter 
of  indifference,  however,  by  what  agent  it  is  influenced  j 
acids  produce  one  effect,  alkalis  a  totally  different  one,  and 
this  in  the  presence  even  of  small  quantities  of  these 
reagents.  If  an  aqueous  solution  of  indican  is  boiled,  then 
mixed  with  acid,  and  then  boiled  again,  indigo-red  is  ob- 
tained in  place  of  indigo-blue.  If  the  solution  is  heated 
with  the  addition  of  alkali,  then,  on  adding  acid  and  boil- 
ing, brown  resinous  products  are  formed  bearing  no 
resemblance  to  and  having  apparently  no  connection  with 
indigo.  In  every  case,  however,  the  resulting  products, 
unlike  the  parent  substance  from  which  they  are  derived, 
possess  a  remarkably  stable  character,  in  this  respect 
resembling  the  products  derived  from  chlorophyll.  All 
this  has  been  clearly  set  forth  in  various  papers  published 
in  the  Memoirs  of  the  Literary  and  Philosophical  Society 
of  Manchester.  It  is  therefore  somewhat  surprising  to  find 
men  of  science,  who  in  treating  this  subject,  go  on  babbling 
away  on  the  old  lines  as  if  nothiug  had  been  done  herein 
during  the  last  50  years.  A  German  chemist  complains 
of  not  being  able  to  find  a  certain  paper  on  account  of  its- 
being  buried  in  the  huge  catacomb  of  the  Philosophical 
Transactions.  The  Memoirs  of  the  Manchester  Literary 
and  Philosophical  Society  might  perhaps  be  called  a  ceme- 
tery, certainly  not  a  catacomb,  and  comparatively  very  little 
labour  thetefore  would  suffice  to  enable  anyone  to  disinter 
what  lies  buried  there. 

A  German  chemist  named  Molisch  professes  to  have 
discovered  that  the  process  of  formation  of  indigo 
in  the  aqueous  extract  of  indigoferous  plants  is  one  of 
fermentation,  and  that  it  is  the  presence  of  a  certain 
bacterium  that  is  the  immediate  cause  of  decomposition. 
In  former  days  it  was  electricity  that  was  called  in  to 
explain  anything  we  did  not  understand,  now-a-days  it  is 
fermentation  and  a  bacterium  or  bacteria.     In  this  case  the 
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bacterial  hypothesis  i-,  I  believe,  without  foundation.     It  ia 

Mr,  of  course,  tliai  in  the  experiments  of  Mi 
tin-  baoterio  did  indeed  cause  the  formation  of  indigo,  but 
only,  I  believe,  in  oonsequenoe  of  the  Becretion  of  some 
nciil,  or  other  Buhstance  bj  the  bacteria.  The  weakest  acid 
will  do  this,  but  I  have  shown  that  even  in  the  abseni 
any  acid,  indican  is  deoomposed  under  s  variety  of  circum- 
stances in  which  spontaneous  decomposition  can  alone 
account  for  the  change.  If,  for  instance,  the  leaf  of  an 
indigoferoue  plant  be  exposed  under waterto  a  tempera- 
ture below  freezing,  the  parts  of  the  leaf  that  become 
frozen  turn  blue,  the  indican  being  decomposed,  while  the 
part-;  not  frosen  remain  green  and  unchanged.  A  leaf 
immersed  in  cold  spirit-  of  wine,  turns  partially  blue  in  like 
manner.  Here  there  can  be  no  question  of  bacteria  :  for  what 
bacterium  ran  live  and  act  in  iceor  spirits  oi  h ine  '  All  the 
facts  described  seem  to  me  to  be  easily  explained  without 
calling  in  the  aid  of  bacteria  or  any  extraneous  Rgency. 
Indican,  the  glucoside  of  indigo,  is  a  body  of  extremely 
unstable  character,  so  much  so  that  if  only  left  to  itself  at 
ordinary  temperatures  it  undergoes  spontaneous  decomposi- 
tion. In  the  vegetable  cell  it  is  only  preserved  from  d. ■!■■ 
position  by  the  vitality  of  the  cell,  destroy  the  vitality  by 
cold,  mechanical  injury  or  chemical  agency  and  the  indican 
is  decomposed. 

Messrs.  Darwin  and  Meldola  have  recently  {Nature, 
Nov.  18,  1896  I  given  an  int.  rest  I  account  of  the  manufac- 
ture of  indigo  from  woad,  which  is  still  carried  on  in  a 
remote  comer  of  Lincolnshire  for  the  use  of  the  woollen 
dyers  of  Yorkshire.  These  observers  say  that  the  process 
they  describe  consists  in  a  "zymolitic  decomposition  of 
glueosides."  This  is,  however,  mere  hypothesis.  Hy  a 
series  of  well-conducted  experiments  carried  on  in  the 
indigo  manufactories  of  India,  Mr.  Bridges-Lee"  has  proved 
that  there  i-  no  particular  indigo-producing  process  of 
fermentation  whatever,  lie  states  as  the  result  of  his 
experiments  that  "  there  is  no  special  distinctive  kind  of 
fermentation  for  the  indigo  plant,  so  far  as  I  have  been  able 
to  discover  by  careful  observation  and  very  numerous  oft- 
repeated  experiments.  The  indigo  plant,  like  nearly  every 
other  kind  of  green  plant,  will  rot  if  left  in  water  long 
enough,  and  while  rotting  it  will  give  rise  to  all  sorts  of 
foul  offensive  products  of  decomposition,  and  like  other 
rotting  plants  will  give  off  foul  smelling  gases,  but  it  no 
is  there  any  specially  distinctive  kind  of  fermenta- 
tion apart  from  progress  on  the  road  to  decomposition  and 
decay,  i.e.,  there  is  no  fermentation  of  a  kind  corresponding 
to  the  alcoholic  or  acetic  or  butyric  fermentation."  I  I 
endorse  all  that  Mr.  Bridges-Lee  -ays  on  this  subject,  a-  it 
is  quite  in  harmony  with  what  I  have  always  maintained. 

Indigo-blue,  as  all  chemists  know,  has  been  produced 
artificially  by  Baeyer  and  others,  and  hopes  were  at  one  time 
entertained  that  the  natural  product  would  be  replaced  by 
some  artificial  one,  but  these  hopes  were  not,  aud  under 
prevailing  conditions  could  not,  be  realised.  Indigo,  c 
sidering  the  large  percentage  of  colouring  matter  it  contains, 
is  one  of  the  cheapest  of  dyestuffs,  and  in  order  to  replace 
it  by  an  artificial  product,  a  very  cheap  material  to  begin 
with,  aud  a  simple  inexpensive  process  of  manufacture 
would  be  required.  Improved  processes  applied  to  the 
treatment  of  the  indigo  plant  in  India  might,  moreover.  '..  ad 
to  a  much  greater  yield  of  colouring  matter  than  heretofore. 
Improvements  in  this  direction  have  already  been  effected  in 
consequence  of  the  application  of  machinery  to  the  manu- 
facture and  further  improvements  will  doubtless  take  place. 
There  is  one  improvement,  or  rather  modification,  of  the 
process  of  manufacture  for  a  special  purpose  which  I 
would  suggest.  I  have  shown  that  indigo-red,  or  indirubin — 
a  red  crystallised  colouring  matter  which  always  accom- 
panies indigo  blue  in  commercial  indigo,  and  is,  iu  fact, 
isomeric  with  it — may  be  produced  in  much  larger  quantities 
than  usual  by  modifying  the  process  whereby  the  indican 
of  the  plant  is  decomposed.  Would  it  not  be  possible,  it 
may  be  asked,  by  suitable  contrivances  to  produce  in  India 
a  real  red  indigo — a  product  in  which  the  indigo-blue  shall 
be  largely,  if  not  entirely,  replaced  by  indigo-red — a  product 

•  "  On  Indigo  Manufacture,"  by  J.  Bridtres-Lee,  M.i.    CJeutta  : 
Thacker,  Spink,  and  Co.    I 


which  I  am  told  would  be  of  value  ?    It  app  ding 

to  information  kindlj  supplied  to  me  by  Mr.  C.  Bav 

Bradford,  thai  'In-  end  has,  t>  a  certain  extent,  been 
attained   in   India  by  adopting  |  winch  a  b 

such  as  lime  or  ammonia,  ia  made  to  intervene  at  :i  certain 
stage  of  the  manufacture.  Mr.  Coventry's  patent  _  r- 
depends  on  the  use  of  line-,  and  Meld-  a  product  containing 
about  IS  per  cent,  of  indirubin,  ordinary  indigo  having 
little  more  than  1  percent.,  and  of  which  a  firm  of  dj 
in  Yorkshire  say  :  ••  For  vat  dyeing  it  is  an  ideal  indigo, the 
-hades  obtained  in  dyeing  being  very  line  and  bloomy." 

licit  it  has  been  found  impossible  successfully  to  replace 
natural  indigo  by  an  artificial  product  may  from  a  moral  and 
esthel  ,,t    vi,u    be    regarded   as   not  altogether   a 

misfortune.  To  replace  a  manufacture  depending  on  an 
interesting  organic  process  carried  on  under  healthy  condi- 
tions mostly  in  the  open  air.  a  manufacture  which  brings 
wealth  into  poor  districts,  and  introduces  Bystem  and  order 
and  civilisation  among  uncultured  peoples,  by  one  carried 
on  perchance  in  some  dingy  sepulchral  cave  in  a  chemical 
works  b\  Some  fixed  and  unalterable  process,  might  from  a 
higher  point  of  view,  be  a  doubtful  advanl 

I  may  here  interpolate  a  few  remarks  on  a  similar  subject, 
the  formation  and  employment  of  artificial  alizarin.  From 
a  sentimental  point  of  view  it  may  perhaps  be  regretted 
that  the  process  of  dyeing  with  artificial  alizarin  has  60 
entirely  taken  the  place  of  dyeing  with  the  natural  product 
madder-root.  The  latter  process  is  in  many  respects  most 
interesting.  Beginning  with  the  glucoside  of  alizarin 
naturally  contained  in  the  root  and  extracted  with  water,  we 
have  tir.-t  the  decomposition  of  this  glucoside  under  the 
influence  of  an  enzyme  peculiar  to  the  plant  and  extracted 
at  the  same  time,  with  formation  of  alizarin  and  other 
colouring  matters  ;  then  the  fixation  of  the  latter  on  the  mor- 
dants ;  lastly  the  removal  of  the  colouring  matters  other  than 
alizarin,  together  with  other  impurities,  by  various  reagents, 
such  as  soap,  acids,  chloride  of  tin,  &c,  leaving  a  ternary 
compound  of  alizarin,  fatty  acid,  and  mordant  as  the  final 
product.  I  can  canceive  no  process  more  elegant  and  com- 
plete iu  this  department  of  technical  chemistry.  Artificial 
aiizarin.  on  the  other  hand,  is  supplied  ready  made  to  the 
dyer  aud  printer,  and  though  its  formation  is  owing  to  a 
most  interesting  process,  the  elaboration  of  which  is  due  to 
the  genius  of  several  distinguished  chemists,  there  is  nothing 
especially  interesting  in  its  application. 

I  may  mention,  what  is  sufficiently  evident  but  is  sometimes 
forgotten,  that  the  various  processes  by  which  alizarin,  indigo, 
and  ether  organic  sub-tancis  are  formed  artificially  throw 
no  light  whatever  on  what  goes  on  in  the  plants  yielding 
them.  It  is  absurd  to  suppose  that  the  plant  should  employ 
such  substances  a-  anthracene  and  phenylglycocoll  as  bases 
on  which  to  build  up  its  alizarin  and  its  indigo.  The 
natural  laboratory  of  the  plant  must  differ  very  widely  from 
the  chemical  one,  and  we  have  as  yet  not  the  least  concep- 
tion of  what  goes  on  in  it.  At  one  end  we  have  CO_.Il  I ) 
and  XII  ,  at  the  other  end  perhaps  indigo;  the  intermediate 
stages  are  involved  in  mystery. 

I  have  now  come  to  a  point  at  which  it  may  probably  be 
expected  that  I  should  say  something  about  modern,  i.e., 
more  especially  artificial  colouring  matters  and  their  appli- 
cation in  the  arts  of  dyeing  and  printing.  This  is  a  very 
extensive  subject,  and  I  must,  for  reasons  already  given, 
ine  myself  to  a  few  geueral  remarks,  and  these  will 
refer  chiefly  to  a  comparison  of  modern  methods  with  those 
employed  when  I  was  conversant  with  the  arts  I  have 
named.  I  had  recently  an  opportunity  of  visiting  the  works 
of  an  eminent  calico-printing  firm  near  Manchester,  and, 
though  my  visit  was  too  short  to  eDable  me  to  go  much  into 
details,  I  arrived  at  the  conclusion  that  this  branch  .of 
manufacture  had,  during  the  last  40  years,  been  entirely 
revolutionised.  I  say  uothing  as  regards  mechanical  con- 
trivances, but  on  the  chemical  side  everything  is  new. 
There  are  new  mordants  used,  such  as  salts  of  chromium, 
tannin,  and  tartar  emetic  —  all  unknown  in  my  day. 
To  these  may  be  added  salts  of  titanium,  the  use  of 
which  has  recently  been  recommended  ;  then  a  host  of 
artificial  colouring  matters,  basic  colouring  matters,  direct 
colouring  matters,  and  so  on,  which  are  of  recent  intro- 
duction  and  require  in  their  application  new  and  refined 
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•-es.  The  number  and  variety  of  artificial  colouring 
matters  introduced  have  beeu  so  great  that  at  one  time  it 
was  thought  the  natural  compounds  would  be  entire!]' 
superseded  and  replaced  by  artificial  ones.  This,  however, 
has  no:  been  entirely  the  case.  I  was  pleased  on  my  visit 
to  the  printworks  alluded  to,  to  meet  with  an  old  friend — 
the  indigo  vat,  essentially  the  same  as  I  knew  it,  though 
somewhat  altered  as  to  details;  also  the  Schlieper  audBaum 
process  of  printing  indigo,  which  was  invented  in  my  day. 
though  not  much  used  then.  Alizarin,  too,  still  maintains  its 
ground,  in  the  form,  however,  of  the  artificial  product, 
associated  occasionally  with  another  artificial  product,  flavo- 
pnrpnrin,  a  substance  which  was  first  prepared  in  my 
laboratory,  and  is,  therefore,  specially  interesting  to  me. 
Alizarin  colours,  more  especially  Turkey  red,  will  have, 
however,  to  undergo  severe  competition  from  a  new  and 
brilliant  red  dye,  paranitraniline  red,  of  which  much  has 
lieen  said  and  written  of  late.  In  spite  of  opposition,  how- 
ever, alizarin  dyes  will  probably,  like  indigo,  continue  to 
hold  their  ground  for  some  time  to  come.  That  there  still 
remains  something  to  be  done  in  the  chemistry  of  natural 
colouring  matters  is  proved  by  the  memoirs  which  appear 
not  unfrequently  in  English  and  foreign  scientific  journals. 
Not  long  since  there  was  published  an  able  paper  on  Cur- 
cmnin,  the  colouring  matter  of  Turmeric,  by  L.  G.  Kadeliffe, 
of  the  Manchester  Technical  School.  Quite  recently  the 
same  investigator  has  taken  up  the  subject  of  safflower. 
He  has  obtained  its  colouring  matter  in  a  crystalline  state, 
and  he  informs  me  that  he  has  little  doubt  of  its  being  a 
slucoside,  a  form  under  which  most  natural  colouring 
matters  appear  in  the  organisms  containing  them. 

The  most  useful  of  all  the  artificial  colouring  matters,  both 
as  regards  variety  of  tint  and  other  properties,  are  the  azo 
colouring  matters.  It  would  appear  that  the  great  import- 
ance assumed  by  these  colouring  matters  in  various 
directions  is  entirely  justified  by  their  manifold  properties, 
and  the  possibilities  of  this  wonderful  group  seem  to  be 
still  unexhausted.  Among  the  colours  belonging  to  this 
group  are  several  blacks,  such  as  Diazo-black,  Diamine- 
black,  Columbia-black,  and  others,  which,  together  with 
Aniline  black,  form  perfect  substitutes  for  the  logwood  black 
of  former  days,  so  that  the  discovery  of  a  method  of  pro- 
ducing hematoxylin  artificially  is  not  such  a  desideratum  as 
it  was  once  thought  to  be. 

I  will  not  here  enter  on  the  vexed  question  of  the  com- 
parative stability  towards  light  and  other  agents  of  natural 
and  artificial  colouring  matters   and   the  dyes  derived  from 
them,  about  which  opinions  vary,  but  I   may  be   permitted 
to  allude  en  passant  to  the  theory  of   dyeirg,  as  to  which 
much  has  been  done  and  written  of  late,  chiefly  in  order  that 
I  may  enter  a  renewed  protest  against  the  chemical  and  in 
favour  of  the  physical  theoiy  of  dyeing,  so  far  at  least  as 
regards   cotton.      Dr.  Knecht,  by  ingenious   experiments, 
has  proved  that  the  dyeing  of  wool  is  to  a  large  extent  a 
chemical  process,  i.e.,  that  wool  contains  organic  substances 
which   act  a9  mordants  and  unite  with  colouring  matters 
to  form  lakes.     Cotton  fibre,  on  the  other  hand,  does   not 
contain  anything  of  a  lake-producing  nature,  except  it  be  a 
minute  quantity  of  an  albuminous  substance  which  I  found 
in  my  experiments  on  the  constituents  of  cotton.    Or.  Knecht, 
however,  who  has   had  much  experience   in  this  kind   of 
investigation,   is    still    of    opinion    that    a    substance    or 
substances  may  be  obtained  from   cotton  which  have  the 
property  of  forming  lakes  with  colouring  matters.     I'rof. 
Mayer,  of  Naples,  has  lately  sent  me  a  copy  of  his  memoir 
on  the  coloration  of  the   cell   nuclei  of  plants  by  various 
reagents,   wherein   he    advocates    strongly    the    chemical 
theory  of  coloration  or  dyeing  in   the  cases  coming  under 
his   observation.     I    am,  however,    not   convinced   by  his 
arguments.     A  cell  nucleus  may  be,  and  I  suppose  is  a 
nitrogenous  body,  and  may  therefore  behave  very  differently 
to   the    cell    wall,    which   consists    of    cellulose,   towards 
colouring  matters.     I   am  at  a  loss  to  understand  how,  on 
the  chemical  theory,  the  union  of  such  a  body  as  carthamin, 
which  is  nearly  insoluble  in  water  and  absolutely  neutral 
with  cotton  fibre,  which  is  also  neutral  and  insoluble,  to 
form  a  brilliant  carmine  dye  can  be  explained — it  seems  to 
me  to  be  a  case  of  surface  attraction.     Again,  in  the  case 
of  the  indigo  Tat,  where  we  have  a  very  weak  acid  united 


to  a  strong  base,  can  we  suppose  that  the  cotton  fabric 
dipped  into  it  seizes  hold  of  the  reduced  indigo  by  chemical 
attraction,  setting  free  the  lime,  soda,  or  other  base  with 
which  it  was  combined  ?  It  seems  to  me  that  surface 
attraction,  or  whatever  it  may  be  called,  is  the  only  agent 
that  can  account  for  what  takes  place,  and  that  the  process 
is  not  chemical,  but  physical  or  mechanical.  What  I  have 
said  applies  to  cotton  only,  not  to  wool  or  silk.  The 
question,  however,  is  one  mainly  of  academic  interest.  As 
regards  practical  dyeing,  it  can  be  a  matter  of  little  im- 
portance which  theory  is  adopted. 

Adulteration  of  Food  and  Impurities  in  Water  and  Air. 

It  is  pleasant   to  be   able  to  report  that  as  regards  adul- 
teration of  articles  of  food,  a  great  improvement  has  taken 
place  within  the  last  few  years  in  this  district.     In  his  report 
to  the  Cheshire  County   Council,  Mr.  Carter  Bell,  the  able 
analyst  for  the  county,  says  :  "  As  I  have  now  completed 
my  20th  year  as  your  analyst  for  the  county  of  Chester,  it 
will  be  interesting  to  look  back  upon  these  two  decades  and 
notice  the  vast  improvement   which  has  taken  place  in  the 
supply  of  food   to   the  public.     Before  the  passing  of  the 
Food  Adulteration  Acts  nearly  every  article  of  food  was 
more  or  less  adulterated.     The   difficulty  then  was  to  find 
purity,  the  difficulty   now  is  to  find  impurity.     In  former 
times  flour  was  found  adulterated  with   chalk,  bone  earth, 
powdered  flints,   and   plaster   of  Paris.     Bread   was   adul- 
terated with  alum,  sulphate  of  copper  and  sulphate  of  zinc, 
the  two  latter  being  very  poisonous   salts."     This  is  a  very 
satisfactory  result   so  far  as  the  various   articles  of  food  are 
concerned.     As   regards  water  supply   the   city   of    Man- 
chester, with  its  neighbouring  town  of  Salford,  enjoy  most 
favourable  conditions,  the  supply  being  abundant,  pure,  and 
very  soft.     There  is,   therefore,  no  occasion  for  a  periodic 
examination  of  its  quality,  as  there  is  in  the  case  of  London 
water,  the  sources  of  which  are  always  more  or  less  suspect. 
The  case  is,  however,  very  different  as  regards  our  effluents, 
the  sewage  and  waste  water  of  all  kinds  from  the  town  or, 
rather  both  towns,  and  the   drainage   area  generally.     Here 
we  seem   to  be   surrounded   by   difficulties    almost   insur- 
mountable.      At    the   time   when   Manchester   was   much 
smaller,    its    population    less,    its   trade    prosperous,    and 
sanitary    conditions   not   much   thought  of,  it  seemed  only 
naturaf  that  our  one  river  should  convey  away  the  sewage 
and  waste  water  of  the  town  to  the  sea,  what  else  could  be 
done  with  it  ?     But  now  circumstances  have  changed,  more 
especially  in  consequence  of  the  effluent   water  being  im- 
pounded and  stored  up  in  the  Manchester  Ship  Canal,  where 
it   ferments    and    decomposes,   giving   off  fetid   gases  and 
objectionable  odours.     All  attempts  to  remedy  this  state  of 
things  by  purifying  the  water  before  allowing  it  to  run  into 
the  canal  seem  to  have  been  more  or  less  in  vain.     All  that 
seems  certain  is  that  a  successful  scheme,  even  if  possible, 
is  sure  also  to  be  a  very  costly  one.    Some  of  you  will  be  con- 
veyed to-morrow,  I  expect,  down  the  Ship  Canal,  and  you  will 
be  able  to  judge  for  yourselves  what  the   present   state  of 
things  is  ;  no  doubt  it  is  highly  disagreeable,  at  least  in  the 
upper  part  of  the  canal.    Seeing  what  it  is,  there  may  perhaps 
be  among  you   someone,  who,  by  a  sudden  inspiration  of 
genius,  may  see  at  once  what  is  the  proper  remedy  for  this 
great  annoyance  and  nuisance.    The  solution  of  that  hitherto 
insoluble  problem — the  purification  of  our  rivers  and  streams 
— may  indeed  be  near   at  hand.     In  the  meantime  it  may 
occur  to  some  one  of  a  sceptical  turn  to  ask  whether  there  is 
really  evidence  such  'as  would  satisfy  a  scientific   inquirer, 
to  prove  that  the  waters  of  our  polluted  streams  really  have 
such  a  deleterious  effect  on  the  health  of  the  riparian  dwellers 
as  is  sometimes  asserted.     No  doubt  the  mortality  of  this 
city,  to  take  an  example,  is  high,  no  doubt  disease  is  rife, 
and  its  sanitary  state  somewhat  unsatisfactory,  but  to  what 
extent  these  defects  are  due  to  the  state   of  our  rivers  and 
canals  has  to  be  shown.     Objections  to  the  present  state  of 
things  are  sometimes   raised  on  sentimental  and  esthetic 
grounds.     Such  objections,  however,  are  not  to  be  hastily 
brushed  aside  as  being  of  no  importance,    for  there  is  no 
doubt  that  what  depresses   the  mind  affects  also  the  bodily 
health,  but  the  question  is  whether  we  are  justified,  except 
on  the  highest  and  most   urgent  grounds,  in  saddling  the 
towns  and  manufacturers  of  Lancashire — in  face  of  a  declin- 
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iDg  tr.ulo  -with  the  enormous  outlay,  which,  according  t.i 
experts,  would  be  necessary  in  order  to  effect  the  purification 
of  our  river-  to  the  satisfaction  of  the  authoi 

The  pollution  of  our  rivers  nod  streams  may  perhaps  not 
■Beet  many  persons,  bat  there  can  be  no  doubt  that  im- 
purities in  the  atmosphere,  especially  in  that  of  our  large 
(owns,  arc  wry  sensibly  and  injuriously  fell  by  the  popula- 
tion generally,  impure  water  we  may  escape  from — we 
have  no  occasion  to  use  it,  ■  iw  in>r  to  the  abund  mt  supply  of 
a  wholesome  article  iii  most  of  our  large  towns ;  we  need 
not  dwell  by  polluted  streams  unless  we  choose;  bat  im- 
pare  air  we  cannot  avoid  ;  we  arc  constantly  enveloped  by 
it  ;  we  draw  it  in  with  every  breath,  and  are  always  exposed 
to  its  evil  effects,  and  yet  less  seems  to  be  done  to  neutralise 
its  injurious  influence  than  that  of  impure  water.  Distin- 
guished investigators,  such  as  the  late  Dr.  Angus  Smith 
and  Dr.  S,  II.  Bailey,  of  Owens  College,  have  done  -.. 
uiueh  in  establishing  the  composition  of  pure  and  impure 
air  that  it  would  he  useless  to  add  a  word  to  what  they  nave 
said.  Whether  in  this  city  any  improvement  has  taki  a 
place  as  regards  the  less  obvious  impurities  of  the  atmo- 
sphere I  am  not  prepared  to  say.  bat  as  to  the  most  obvious 
and  obnoxious  impurity — I  mean  that  of  coal  smoke  — I 
have  no  doubt  that  matters  are  much  worse  than  they  were 
years  ago.  In  consequence  of  tin  dwelling  occupying  an 
elevated  position,  some  900  feet  above  the  level  of  the 
River  Irwell,  in  Manchester,  I  enjoy  the  advantage  of  sur- 
veying a  considerable  portion  of  the  two  towns  of  Man- 
ohester  and  Balford,  and  -moke  ami  its  emanation  come  in 
for  a  large  amount  of  attention.  That  the  amount  of  smoke 
has  largely  increased  is  evident  from  the  tact  that  distant 
objects,  such  as  the  hills  of  Cheshire  and  Derbyshire,  and 
even  buildings  on  these  hills,  were  formerly  visible  on  clear 
days,  and  are  now  no  longer  seen  on  any  occasion  what- 
ever. That  this  increased  amount  of  smoke  is  due,  as  is 
sometimes  asserted,  to  the  number  of  small  tenements 
erected  of  late  years  is,  I  think,  not  correct.  Any  one 
looking  down  from  a  height  on  the  town,  with  its  numerous 
chimnies,  must  be  convinced  that  the  chief  part  of  the 
smoke  comes  from  factories  and  works  generally,  whether 
new  or  old,  not  from  small  tenements.  The  state  of  things 
now  prevailing  is  a  disgrace  to  our  manufacturers,  a  dis- 
grace to  our  municipalities,  a  disgrace  to  the  community 
generally.  So  much  has  been  said  as  regards  the  best 
means  of  abating  the  nuisance  that  it  would  seem  to  be 
useless  to  add  another  word.  I  am  assured  by  those 
familiar  with  the  subject  that  the  amount  of  black  smoke 
emitted  by  our  chimnies  might  he  much  diminished  by 
'udicious  and  systematic  tiring  on  the  part  of  workmen  : 
but  whether  this  is  so,  and  to  what  extent,  T  am  unable  to 
s a\ .  Of  course,  the  contamination  of  our  atmosphere  by 
coal  smoke  is  not  at  all  times  equally  offensive.  In  dull, 
close — particularly  foggy — weather,  whether  in  summer  or 
winter,  it  is  peculiarly  objectionable,  the  more  so  since  at 
such  times  the  carbon  of  the  smoke  is  mixed  with  sul- 
phurous acid  from  the  pyrites  of  the  coal.  On  the  other 
Jiaud,  during  or  after  rainy  weather,  the  atmosphere  in 
Manchester,  and  perhaps  in  other  places,  is  comparatively 
pure  and  pleasant,  the  impurities  being  washed  down  by  the 
rain.  This  would  suggest  the  possibility  of  producing  in 
our  streets  something  like  artificial  showers  of  rain.  A 
rose  with  small  holes  being  attached  to  the  end  of  a  water- 
hose,  water  might  he  made  to  descend  in  fine  rain,  n  ashing 
down  the  suspended  carbon,  the  sulphurous  acid,  and  other 
impurities,  at  the  same  time  watering  our  streets  quite  as 
efficiently  as  it  is  done  at  present  by  the  driblets  proceeding 
from  our  water-carts.  I  fear,  however,  that  in  spite  of  all 
that  has  been  said  about  the  unlimited  supply  of  water  in 
this  town,  there  would  not  be  a  sufficient  quantity  to  do 
this  efficiently.  The  great  distress  caused  to  those  suffering 
from  pulmonary  complaints  by  the  dense  fogs  so  often  pre- 
vailing in  this  and  other  large  towns  has,  1  daresay,  more 
than  once  suggested  to  inquirers  the  possibility  of  filtering 
the  air  before  allowing  it  to  enter  our  dwellings.  The 
■difficulties  of  such  a  device  do  not  seem  great  in  them- 
selves ;  the  real  difficulty  arises  from  the  habits  and  pre- 
judices of  the  people,  who  cannot  understand  the  possibility 
of  ventilation  except  it  be  through  windows  and  doors.  In 
his  paper  "  On  the  Effects  of  Urban  Fog  upon  Cultivated 


Plants,"  Prof.  Oliver  mentions  with  fiivour  a  plan  devised 
by  Mr.  Thorp,  a  horticulturist  of  Stepney,  who  can 

■  me  iiis  hothouses  to  puss  through  boxei  containing 
trays  with  sticks  of  charcoal  before  impinging  mi  the  hot- 
water    pipes,  an  oat  draught  ecared  bj 

means  of  "exhaust  caps  "  :  .r  near  the  ridge  'it 

the  house.  The  plan,  in  Prof.  Olivet's  opinion,  is  an 
efficient  one.  That  an\  Rucb  plan  would  succeed  ill  private 
houses,  a-    at    present   C  instructed,  i-   very  doubtful,  hut    in 

institutions,  such  as  hospitals,  especially  consumption  hos- 
pitals, some  such  scheme  might  be  tried,  an  essential      'ii 
ditiou   of   success  being   that    all   entrance   of   air   except 
through  the  ventilating  boxes  be  entirely  prevented.     How 

-ary  this  would  be  may  be  seen  by  the  fact  that  when 
prevails  the  atmosphere  inside  our  houses  i-  effected 
though  the  doors  and  windows  are  as  effectually  closed  as 
the]  can  be  with  our  present  arrangements,  and,  on  the 
other  hand,  the  fog  inside  a  house  disappears  simultaneously 
with  that  outside,  showing  that  there  is  a  ready  communi- 
cation between  the  exterior  and  interior  atmosphere, 
when  an  absolute  calm  prevails,  which  is  usually  the  ca-e 
during  fogs. 

In  impurity  of  the  atmosphere  are  sometimes  ascribed 
effects  with  which  I  believe  it  is  not  fairly  charge-able.  <  If  the 
disappearance  of  Beveral  species  of  birds  in  the  neighbour- 
hood of  Manchester  during  the  last  20 — :t0  years,  even  in 
places  where  vegetation  has  not  apparently  Buffered,  there 
can  be  no  doubt ;  but  I  am  not  sure  whether  it  is  due  to  the 
greater  prevalence  of  smoke.  Birds  as  a  rule  are  not 
sensitive  to  impurities  in  the  atmosphere.  I  was  assured 
by  a  chemical  manufacturer  at  Basle,  that  swallows  come 
every  year  to  his  works  and  build  their  nests  above  the 
aniline  stills,  where  human  beings  can  hardly  breathe. 
Insects,  on  the  other  hand,  are  very  sensitive  to  atmospheric 
impurities,  and  cannot  live  in  contaminated  air;  on  th 
founded  the  practice  of  gardeners  in  smoking  their  houses 
with  tobacco,  whereby  the  insect  pests  are  destroyed  with- 
out injury  being  done  to  the  plants.  Insects  having 
disappeared  in  particular  neighbourhoods  in  consequence, 
say,  of  increase  of  smoke,  inseetiveous  birds  would  of 
course  disappear  too,  for  birds  generally  dislike  to  have  to 
seek  their  food  at  a  distance  from  home.  I  venture  there- 
fore to  suggest,  though  I  do  it  under  fear  of  censure  on  the 
part  of  hygienists,  that  a  moderate  amount  of  smoke  may 
actually  be  beneficial  to  vegetation,  by  covering  the  leaves 
and  other  parts  of  plants  with  a  thin  coating  of  carbonaceous 
or  tarry  matter,  and  thus  rendering  them  unpalatable  to 
insects.  Of  course  the  amount  would  have  to  be  exceedingly 
small :  for,  if  excessive,  we  should  soon  experience  dele- 
terious effects  such  as  are  seen  in  the  scanty  and  blighted 
vegetation  in  the  immediate  neighbourhood  of  our  large 
towns. 

Foreign  Competition. 
A  great  deal  has  been  said  of  late  as  regards  the  dangers 
to  our  manufactures  from  competition  on  the  part  of  foreign 
producers.  Indissolubly  as  we  are  wedded  to  the  principles 
of  free  trade,  it  nevertheless  becomes  a  matter  of  some 
importance  to  ascertain  whether  we  are  losing  ground  in 
our  competition  with  foreign  producers,  not  only  outside 
but  it  may  be  even  within  our  own  country.  From  the 
speeches  which  are  now  and  then  made,  one  would  infer 
that  the  danger  is  real  and  imminent,  and  that  it  behoves 
us  with  all  possible  speed  to  build  and  endow  technical 
schools  in  which  our  workmen  and  others  shall  be  trained 
so  as  to  enable  them  to  compete  with  the  more  highly- 
educated  class  of  similar  standing  in  Germany  and  France. 
I  am  myself  too  little  in  touch  with  the  manufacturing 
industries  of  the  present  day  to  say  whether  the  danger  i- 
real  and  present,  or  whether  it  is  merely  apprehended  and 
distant.  If,  however,  it  be  permitted  to  draw  conclusions 
from  what  one  sees  in  travelling  on  the  Continent,  one 
might  infer  that  competition  with  this  country  in  many 
articles  of  trade  is,  at  present  at  least,  quite  chimerical. 
Who  that  has  seen  what  is  offered  to  us  in  France  or 
Germany  in  the  shape  of  furniture,  glass,  or  china,  can 
help  thinking  that  were  free  trade  established  between 
these  countries  and  ours,  many  of  the  poor  inferior  articles 
of  their  commerce  wculd  be  swept  away  to  give  place  to 
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really  pood,  substantial  ones  such  as  we  could  furnish  or 
which  they  could  themselves  produce  if  exposed  to  the 
healthy  influence  of  competition.  In  some  departments 
of  industry,  especially  the  chemical  and  more  especially 
that  of  colouring  matters,  foreign  competition  is,  1  suppose, 
n  very  serious  matter,  but  whether  the  evil  is  one  that  can 
be  remedied  by  mechanical  and  educational  measures  seems 
to  me  doubtful.  The  fact  is  that  successful  foreign  com- 
petition may  be  due  not  only  to  superiority  of  education  and 
training,  but  also  to  certain  inscrutable,  perhaps  moral 
qualities,  of  which  it  is  difficult  to  estimate  the  weight  and 
bearing.  As  long  as  human  beings  exist  there  will  always 
be  differences  of  talent  and  disposition  between  individual 
and  individual,  and  one  nation  and  another.  In  technical, 
as  in  other  matters,  special  talents  show  themselves.  The 
English  have  always  been  noted  for  great  mechanical 
undertakings,  the  Germans  and  French  for  the  manu- 
facture of  chemicals,  especially  those  of  organic  nature. 
In  the  middle  ages  Germans  were  the  great  alchemists,  and 
the  alchemy  of  former  times  is  represented,  one  may  say, 
by  the  organic  chemistry  of  to-day,  a  branch  of  science 
which  may  almost  be  said  to  have  had  its  origin  in 
Germany.  That  specialities  such  as  we  see  developed 
on  a  large  scale  in  the  case  of  different  nations  are  also 
seen  on  a  smaller  scale  in  our  own  and  other  countries  is 
well  known  to  everyone.  Boots  and  shoes  are  made  in 
one  place,  hats  in  another.  The  woollen  trade  flourishes 
in  Yorkshire,  and  different  branches  of  it  in  different  towns. 
In  this  country  likewise  different  branches  of  the  cotton 
trade  have  localised  themselves  in  various  places.  Why 
we  should  deplore  this  state  of  things,  as  we  might  in 
adopting  the  principles  of  protection,  I  am  at  a  loss  to 
understand.  Why  should  we  not,  in  accordance  with  the 
principles  of  free  trade,  buy  what  we  want  where  ire  can 
buy  it  best  or  cheapest  ?  Why  should  we  not  buy  silks 
in  France  and  chemicals  in  Germany  ?  Why  should  we 
determine  to  make  all  we  require  ourselves  ?  Why  should 
we  imitate  the  example  of  the  Grecian  sage  of  whom  we 
read  in  our  school  days,  who  considered  it  the  height  of 
philosophy  to  make  all  one  wanted  oneself  and  who 
appeared  at  the  Olympic  games  in  garments  which,  as  well 
as  the  rings  on  his  fingers,  were  of  his  own  manufacture  ? 
These  questions  have  often  been  asked  and  been  answered 
by  us  in  this  country  in  one  sense,  and  in  other  countries 
in  a  contrary  sense.  I  believe  myself  that  the  principles 
of  free  trade  are  unassailable  and  will  eventually  every- 
where prevail.  Nevertheless,  there  is  one  article  of 
commerce  as  to  the  introduction  of  which  into  this  country 
the  most  pronounced  free-trader  might  hesitate — I  mean 
that  of  beetroot  sugar,  which  is  largely  imported  into  this 
country  and  offers  a  very  formidable  competition  to  the 
cane-sugar  of  our  Colonies.  The  exportation  of  this  sugar 
from  the  countries  where  it  is  produced  is  bolstered  up,  as 
everyone  knows,  by  heavy  bounties,  making  the  competition 
of  cane  sugar  in  countries  such  as  ours,  where  free  trade 
prevails,  exceedingly  difficult.  Into  the  policy  of  this  system 
cf  bounties  this  is  not  the  place  to  enter.  But  from  a 
chemical  point  of  view,  a  few  questions  may  well  be  put  as 
to  the  properties  of  the  various  sugars  entering  into  con- 
sumption in  this  country.  The  chemistry  of  sugars  having 
attained  a  high  degree  of  development,  and  the  distinction 
between  various  kinds  of  sugar  being,  it  is  supposed, 
well  understood,  it  may  nevertheless  be  asked  whether 
cane  sugar  and  beetroot  sugar  are  in  reality  perfectly 
identical,  and  whether,  though  their  genera!  behaviour 
is  the  same,  there  may  not  be  some  recondite  physical 
properties  in  which  they  do  not  coincide.  In  thc- 
opinion  of  some  experts  beetroot  sugar  is  much  sweeter 
and  more  soluble  in  water  than  cane  sugar.  I  have  been 
told  of  one,  who  has  worked  much  with  sugars,  and  who 
states  that  there  is  a  great  difference  between  cane  sugar  and 
beetroot  sugar  as  regards  the  rapidity  with  which  they 
undergo  change,  the  latter  being  inverted  much  more 
rapidly  than  the  former.  I  have  been  informed  also,  that 
when  the  two  sugars  are  presented  to  bees  the  latter  prefer 
cane  sugar  to  beet  sugar.  I  do  not  attach  much  importance 
to  these  observations  even  if  correct,  since,  as  regards 
human  food,  differences  such  as  those  referred  to  would  be 
of  little  importance.     Differences  of  a  serious  nature   do, 


however,  subsist  between  the  two  sugars  as  regards  their 
respective  mother-liquors  or  molasses — differences  which 
might  possibly  be  considered  serious.  The  molasses  of 
eane  sugar  may  be  and  are  largely  consumed  in  the  shape 
of  treacle;  those  of  beet  sugar  contain  substances  which, 
render  it  entirely  unfit  for  human  food,  and  they  are 
utilised  accordingly  in  another  way.  Among  these  sub- 
stances betaine  is  mentioned,  and  this  there  is  good  reason 
to  suppose  is  a  poison.  Now  it  is  quite  possible  that  minute 
traces  of  this  and  other  deleterious  substances  may  be 
present  in  the  finished  product  or  sugar,  and  considering  the 
enormous  quantities  of  sugar  consumed  in  this  country  the 
effect  even  of  a  minute  poisonous  impurity  on  the  public 
health  might  be  serious.  However,  poison  or  no  poison,  it 
might  be  maintained  by  purists — people  who  say  that  soda- 
water  should  contain  soda,  though  the  consumer  may  not 
want  it,  and  arsenical  soap  sufficient  arsenic  to  justify  it- 
name— that  cane  sugar  and  beet  sugar  should  be  respectively 
labelled  as  such.  The  whole  subject  is  one  that  merits 
exhaustive  inquiry.  While  on  the  subject  of  sugar,  I  may 
mention  the  fact,  not  generally  known,  that  a  distinguished 
chemist,  Dr.  Leon  Marchlewski,  a  former  collaborator  of 
mine,  has  succeeded  in  preparing  cane  sugar  artificially  (see 
page  622).  Following  the  lines  laid  down  by  Michael,  who 
was  the  first  to  prepare  an  artificial  glucoside,  he  brought 
together  pure  acetochlorhydrose  and  freshly  prepared 
potassium  levulosate  in  presence  of  alcohol,  and  obtained  a 
small  quantity  of  a  product  which  bad  the  properties  of  cane 
sugar.  This  important  discovery,  though  it  is  not  likely  to 
have  any  immediate  practical  consequences,  opens  out  a  vista, 
stretching  far  away  into  the  terra  incognita  of  the  constitution 
of  organic  compounds.  For  this  discovery  the  Academy  of 
Sciences  of  Cracow  awarded  a  prize  to  its  author  ;  if  every 
other  academy  in  Europe  had  done  the  same  it  would  not 
have  been  more  than  the  discoverer  merited,  considering 
the  importance  of  his  work. 

There  are  other  subjects  to  which  I  might  have  referred 
on  this  occasion,  but  considering  that  this  address  is  already 
long  enough  for  my  powers  of  speaking,  and  probably  tuo 
long  for  your  patience,  which  must  by  this  time  be 
thoroughly  exhausted,  I  will  bring  it  to  a  conclusion  without, 
extending  it  further,  thanking  you  heartily  for  listening  to 
what  I  feel  is  scarcely  worthy  of  the  occasion. 

Prof.  F.  Clowes  (President-elect)  moved  a  vote  of  thanks 
to  Dr.  Schunck  for  his  address.  Dr.  Schunck,  he  said, 
might  be  old,  but  he  was  still  in  a  large  degree  active.  His 
reputation  was  world-wide,  and  he  conferred  dignity  on  the 
Society  by  assuming  the  Presidential  chair.  He  remembered 
that,  years  ago,  in  Manchester,  Dr.  Schunck  presided  over 
Section  B  of  the  British  Association,  meeting  in  that 
theatre.  Many  foreign  chemists  were  present,  and  one  and 
all  acknowledged  his  eminent  position  as  a  researcher.  His 
address  that  day  had  been  delightful.  If  there  was  one 
word  that  he  would  add  to  it,  it  was  that,  since  the  address 
\\;is  written,  a  bacterium  had  been  found  existing  in  strong 
spirits—in  fact,  in  rum  (see  page  626).  But  that  did  not 
in  any  way  affect  the  argument  of  Dr.  Schunck. 

Mr.  G.  Beilist,  in  seconding  the  motion,  said  that 
Dr.  Schunck  hat!  spokeu  of  the  high  tone  prevailing  in  that 
Society.  He  would  say  that  nothing  would  so  much  con- 
tribute to  the  maintenance  of  that  tone  as  a  study  (such 
as  that  they  had  just  heard)  of  the  biographies  of  the  great 
chemists  who  had  preceded  them.  They  were  very  grateful 
to  Dr.  Schunck  for  the  charming  reminiscences  he  had  given 
them  of  Daiton  and  others,  and  it  was  a  matter  of  satisfac- 
tion that  his  address  would  be  preserved  in  the  Journal. 
What  the  President  had  said  about  foreign  competition 
would  do  the  greatest  good. 

The  motion  was  adopted  amid  applause. 

Dr.  Schunck,  in  responding,  said  he  was  grateful  to  the 
assembly  for  their  great  cordiality,  and  for  the  way  in  which 
they  had  listened  to  his  long  address.  He  only  regretted 
that  he  had  been  unable  to  put  into  his  paper  something  that 
might  have  been  original,  as  other  Presidents  had  done,  but 
that  could  not  be  expected  at  his  age.  He  thanked  Prof. 
Clowes  for  his  words,  and  would  say  with  Mr.  Beilby  that 
they  ought  to  read  as  much  as  possible  of  the  history  of  the 
scientists. 
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Thk  Couiion.. 

The  Secretary  announced  that  the  election  of  the  Council 
bad  resulted  us  Follows  :  — 


/',-.  </,/,  tit  : 

Prof,  P.  Clowes,  D  v< 


Dat  id  n  iward. 

\.  K.  Buntington. 

I  \  .in  I.,\  uistein. 
Boi '  i  *  in  Redwood. 

Sir  II.  K.  K,.s< P.B.8. 

A.  Gordon  Salnmon. 


l'ice- Presidents: 

l>r.  \V.  Jay  SohieHelin. 

Dr.  Edward  Bchonok,  F.U.s. 

<;.  x.  Stoker. 

Dr. T.E.Thorpe,  K.R.S. 

Wm.  Thorp,  B.Sc. 

Thomas  T\  ivr. 


Ordinary  Members  qf  Council: 


<;.  Boilby. 

B  Porbes  Carpenter. 

u.  i  ■  \, ire  Poster. 

mi  hm  i.i  Gamble,  Bart,,  C.B. 

i  luttmann. 
Douglas  Herman. 

Honorary  Treasurer : 
E.  Rider  Cook. 


Prof.  J.  J.  Hummel. 
i.e.  Hutchinson. 
J.  S.  KoArthnr. 
li.  i:.  u.  Newlands. 
John  Pattinson, 
Walter  P.  Reid. 

Son,  Foreign  Secretary : 
Ludwig  Mond,  K.R.S. 


Ai  in  cobs. 

On  the  motion  of  Mr.  A.  E.  Fletcher,  seconded  by 
.Mr.  F.  Napier  Sutton,  Messrs.  Miall,  Wilkins,  and  Co. 
iron  appointed  auditors  at  a  fee  of  10/.  10s. 

Interim.   Institute  REPRESENTATIVES. 

Prof.  A.  Pedler  proposed  that  Mr.  E.  liider  Cook  be 
the  Society's  representative  on  the  Imperial  Institute.  As 
one  who  had  been  connected  with  India  for  a  quarter  of  a 
century,  he  said  he  knew  the  good  which  that  institution 
might  do  if  properly  directed.  The  other  day  be  went 
through  the  Research  Department  of  the  Institute,  and 
noted  that  n  line  had  been  struck  cut  which  he  thought  might 
be  of  considerable  advantage  to  India  and  the  various 
colonies. 

Mr.  T.  C.  t'uivn.  of  South  Australia,  seconded  the 
motion,  which  was  passed. 

Next  Year's  Meeting. 

Sir  John  Tobnby,  speaking  on  behalf  of  the  Mayor  and 
Corporation  of  the  city  of  Nottingham,  invited  the  Society 
to  meet  iu  Nottingham  next  year,  lo  view  of  the  election 
of  Prof.  Clowes  to  the  Presidency,  their  city  would  be  an 
appropriate  meeting-place,  and  the  members  would  have 
every  welcome. 

Mr.  P.  J.  K.  Caxoxla,  in  supporting  the  invita- 
tion, said  this  was  the  first  time  they  had  been  asked 
to  come  to  a  place  by  a  municipality. 

On  the  motion  of  Mr.  Ivan  Levinsteiu,  seconded 
by  Mr.  Ii.  Redwood,  the  invitation  was  accepted. 

Vote  of  Thanks. 

Mr.  Geo.  E.  Davis  proposed  a  vote  of  thanks 
to  the  Council  of  the  I  hvens  College  for  the  loan  of 
the  Chemical  Theatre  as  a  meeting-place. 

Dr.    Kohx    seconded    the    resolution,    which    was 

passed. 

This  concluded  the  proceedings. 

Visits  to  Works  and  Places  of  Local 
Interest.  &o. 

After  the  conclusion  of  the  morning's  busine--.  by 
invitation  of  the  Manchester  Section,  luncheon  was 
served  in  the  hall  of  the  Owens  College  Union. 
Mr.  Tyrer  then  proposed  the  health  of  the  Chairman 
of  the  Manchester  Section,  Mr.  George  B.  Davis, 
warmly  referriug  to  the  signal  services  he  had 
rendered  the  Society  in  its  earliest  days,  as  one  of 
its  orisinal  founders. 


Iftcr  lunch  n  large  numbtr  of  the  visitors,  with  their 
ladies,  were  conveyed  to  the  residence  of  the  President,  at 
Kersal. 

Da.  Sohi  mi,'-  Q  u:oi  %  Pamt. 
i  in  arrival,   the   party   was  cordially    received    by   Dr. 
Schunck,  and  whilst  some  passed  the  time  in  the  grounds, 

where  refreshments  were  provided,  and  the  noted  I  and  ot 
Besses  o'  th'  Ham  was  performing  in  a  marquee,  others 
wi nt  to  inspect  the  President's  splendid  laboratory 
scientific  library,  and  to  see  the  interesting  exhibits  there 
set  out.  Dr.  Schunck's  library  contains  about  1,000  volumes, 
including  Liebig's  Annalen,  the  Berliner  Beriobte,  and  tin 
Philosophical  Transactions,  complete  from  the  first  volume 
of  each  work.  The  exhibits  and  specimens  included  the 
following,  many   of   them,  as    it    will    be   seen,    serving    to 

illustrate  the  President's  address  delivered  in  the  mormng. 

( Chlorophyll  Derivatives. — Phylloxanthin,  Phyllocyanio, 

Phyllotaonin,   Methyl  and    Kthyl-phvllotaonin,  Alkacbloro- 

phyll,  and  Phylloporphyrin. 

Indigo  and  its  Decomposition  Product*. — Indican.  [ndi 
potin,  Diacetyl  -  iudigotin,  Diacetyl-  indigo-  white,  artificial 
liuligotin,  Diacetyl  -  dihydroxy  -  indigotin,  O'Neill's  acid, 
Indirubin,  artificial  ludiruhin,  Acetyl  -  indileuciu.  Isatin 
and  substitution  products,  llydrazoues  and  Semicarbazones 
of  isatin  and  substitution  products,  Amidophenimesatin-, 
Indophenazins,  Indoxyl  and  Di-oxiudol,  Anthranilic  acid, 
Nitrosalicylic  acids. 

Madder  and  Munjeet  Constituents. — Uubian.  Rubiadin 
and  derivatives.  (/-Glucose  from  rubiadin,  Buberytbric 
acid  and  acetyl  derivatives.  Alizarin,  Purpurin,  Purpur- 
oxanthiu  and  derivatives.      Perehlorrubiadin. 

Natural  YeUow  Colouring  Matters. — Qucrcitrin,  Quer- 
cetin  and  substitution  products.  (/-Khamnose,  Sophorin, 
Putin,  and  derivatives.     Xanthorhamnin  and  derivatives,  &c. 

Natural  lt"l  Colouring  Mutters. — Canuinic  acid  (crystal- 
lised) and  derivatives  Crocetin  and  crocin  aud  derivatives. 
Carthamic  acid,  Brasilin  and  derivatives,  &c. 

Glycosides. — Phlorizin  and  derivatives.  Salicin,  Arbutin, 
Aesculin  and  derivatives. 

Carbohydrates  and  Allied  Substances.  —  <1-  Glucose, 
(/-fructose,  (/-gallactose  a;;d  derivatives,  (Jane  sugar,  natural 
and  artificial.  The  artificial  sugar  was  synthesized  for  the 
first  time  by  L.  Marchlewski  (see  pages  594  and  622).  Milk 
sugar,  Maltose,  Mannitol  and  derivatives.    Inulin.Trahelose. 

Anthracene  Derivatives. — Anthracene  and  substitution 
products.  Anthraquinone,  &C.',  Alizarin,  Purpuroxanthin, 
Quinizarin  and  derivatives,  Anthraflavic  acid,  Isoanthra- 
flavic  acid,  Anthrarufin  aud  derivatives,  &c,  &c. 

Naphthalene  Derivatives. — Naphthalene  and  substitution 
products.  Naphthols,  Naphthylamines  ^_and  Z  substitution 
products,  &c,  \e. 
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Mr.  Chas.  A.  Sehuuck  demonstrated  the  spectra  of  Phyllo- 
porphyrin  and  Hacruatoporphyrin  (see  President's  address, 
page  590),  which,  as  will  be  seen  from  the  figure  on  the  pre- 
ceding page,  are  practically  the  same ;  the  only  difference 
being,  that  in  the  case  of  hsematoporphyrin  the  seven  bands 
arc  slightly  nearer  the  red  eud  of  the  spectrum.  Of  these 
seven  bands,  the  first  in  the  red,  as  will  be  seen,  is  narrow, 
dark,  and  extremely  well  defined.  It  is  the  characteristic 
band.  Then  comes  a  very  faint  band  near  to  the  first,  and 
just  visible  in  the  photograph  but  not  in  the  figure,  and  then 
another  faint  band.  After  this  appears  a  doable  one,  in 
strong  solutions  looking  like  one  uniform  band,  and  finally 
two  very  dark  bands.  The  wave  lengths  of  the  centre  of  the 
bands  are  approximately:— 6250,  6120,  5950,  5750,  5650, 
5250,  4900.  The  general  absorption  in  the  violet  begins  at 
about  wave  length  4370. 

Instead  of  proceeding  directly  to  the  President's  garden 
party  (3  to  6  p.m.),  a  choice  was  offered  of  visits  to  several 
works  and  institutions  of  interest  in  the  neighbourhood. 
These  were  as  follows  :  — 

The  Manchester  Crematorium. 
Henry  Simon,  Esq.,  C.E.,  Chairman. 

The  Crematorium  is  situated  near  Chorlton-cum-Hardy. 
It  consists  of  a  hall  or  chapel  and  a  separate  contiguous 
chamber  containing  the  furnace.  The  hall  is  about  50  ft. 
long  by  25  ft.  wide,  and  of  proportionate  height.  In  the 
centre  of  the  wall,  opposite  to  the  principal  entrance,  is 
placed  the  aperture  leading  to  the  furnace,  which,  in  the 
separate  space,  occupies  basement  and  ground  floor.  A 
vestry  or  record  room,  and  a  retiring  room,  lavatories,  &c, 
are  situated  at  the  back  of  the  hall.  The  style  of  the 
building  is  Romanesque,  similar  to  that  of  some  of  the 
churches  of  Lombardy  and  Venice,  and  the  material  is 
terra-cotta.  The  furnace  is  considered  to  be  ready  for 
cremation  as  soon  as  the  cremating  chambers  have  attained 
a  bright  orange-coloured  glow.  The  body  can  then  be 
introduced,  and  after  about  an  hour  the  process  is  complete. 
The  intense  heat  is  such  that  of  the  wood  of  the  coffin 
(light  pine  wood)  absolutely  no  trace  remains  in  the  ash  of 
cremation.  At  present,  when  the  large  furnace  has  to  be 
heated  up  specially  for  each  single  cremation,  the  quantity 
of  coke  used  amounts  to  something  like  one  ton.  Each 
cremation  immediately  following,  however,  would  only 
require  an  additional  two  or  three  hundredweight  of  coke. 
In  Paris,  for  example,  where  10  or  20  cremations  take  place 
daily  in  the  Pere  la  Chaise  Cemetery,  the  cost  of  fuel  is 
very  small  indeed. 

It  is  worthy  of  mention  that  the  coffin,  from  its  resting 
place  in  the  chapel,  at  a  given  signal,  passes  by  invisible 
mechanical  means  through  the  small  door  of  the  draped 
antechamber,  to  the  furnace. 

The  intense  heat  used  in  the  furnace  for  the  Manchester 
Crematorium  is  said  to  be  an  absolute  guarantee  against  the 
possibility  of  nuisance  of  any  kind.  In  the  base  of  the 
chimney — which  occupies  the  centre  of  the  tower  attached 
to  the  Crematorium,  and  has  a  height  of  75  feet — there  is  a 
second  coke  fire  provided,  through  which  the  gases  pro- 
ceeding from  the  principal  furnace  can  be  passed.  It  has 
so  far  been  found  totally  unnecessary  to  use  this  fire. 

The  arguments  given  for  the  crematorium  and  cremation 
are  based  on  statements  by  Lord  Playfair  and  Sir  Henry 
Thompson :  the  former  to  the  effect  that  '■  in  most  of  our 
churchyards  the  dead  are  harming  the  living  by  destroying 
the  soil,  fouling  the  air,  contaminating  water-springs,  and 
spreading  the  seeds  of  disease  ";  the  latter  to  tke  effect  that 
even  in  the  case  of  suburban  cemeteries,  "  these  latter 
rapidly  become  urban,  and  will  one  day  he  found  in 
dangerous  vicinity  to  our  homes." 

The  Manchester  Corporation  Gasworks,  Gaythorn. 
The  Gaythorn  Gasworks,  thrown  open  to  members, 
covers  eight  acres  of  ground.  There  are  65  beds  of  retorts, 
the  number  of  mouthpieces  being  776.  The  systems  of 
charging  are  (1)  by  hand,  (2)  the  Foulis-euni-YVoodward 
system.  The  total  carbonising  power  is  430  tons,  and 
the  producing  power  4,300,000  cubic  feet,  the  gas-holder 
capacity  being  6,010,000  cubic  feet.  The  ratio  of  storage 
to  consumption  is  113-5  per  cent.  The  corresponding  con- 
sumption of  cannel  is  18,000  tons,  with  4,000  tons  of  coke, 


and  the  yield  of  tar  and  ammoniacal  liquor  is  750,000> 
gallons.  The  largest  daily  consumption  of  gas  in  Manchester 
recently,  was  on  January  11th,  1897  ;  it  was  23,824,000  cubic 
feet,  the  largest  weekly  consumption  being  for  the  week  ending 
December  24th,  18%,  with  136,000,000  cubic  feet.  Of  the 
works  furnishing  this  supply  of  gas,  Gaythorn  is  only  one 
of  several,  the  others  being  the  Bradford  Road  Works, 
the  Rochdale  Iioad  Works,  and  the  Droylsden  and 
Poland  Street  Works. 

The  total  area  of  supply  is  :  Within  the  city,  12,788 
acres;  beyond  the  city,  12,3S2  acres;  and  beyond  the 
Mersey,  4*,640  acres.  Total,  29,810  acres.  Extreme  limit 
of  supply,  10  miles.  Percentage  of  consumption :  Within 
the  city,  86-58  per  cent ;  beyond  the  city,  12-66  per  cent. ; 
beyond  the  Mersey,  0-76  per  cent.  Total  number  of  lamps- 
within  and  beyond  the  city,  16,000. 

At  the  Bradford  Road  Gasworks  a  carburetted  water- 
gas  plant  is  being  laid  down  on  Humphrey  and  Glagow's 
system,  to  make,  when  completed,  6,000,000  feet  of  gas  per 
diem. 

The  Manchester  Corporation  Electric  Lighting 
Works. 

The  generating  station  is  in  Dickenson  Street,  near 
Portland  Street.  The  works  were  designed  and  their 
erection  superintended  by  Dr.  John  Hopkinson,  F.R.S. 
The  generating  plant  had  a  capacity  of  3,000  h.p.,  though 
the  buildings  were  constructed  of  a  size  to  admit  of  con- 
siderable additions.  In  July  1894,  the  resident  engineer, 
Mr.  C.  H.  Wordingham,  took  over  the  consulting  work, 
and  since  this  all  extensions  have  been  carried  out  to  his 
designs.  The  capacity  of  the  generating  plant  is  now 
6,200  h.p.,  and  this  will  be  increased  to  10,600  h.p.  when 
the  extensions  now  in  progress  are  completed.  The  system 
employed  is  entirely  low-pressure,  and  is  the  multiple-wire 
direct  current,  with  feeders.  The  greater  portion  is  on  the 
five-wire  system,  the  pressure  of  supply  to  consumers  being 
at  100  volts,  whilst  a  portion  is  on  the  three-wire  system,  the 
pressure  of  supply  to  consumers  then  being  at  200  volts. 
The  following  small  table  will  indicate  the  rate  of  increase  of 
demand  for  electric  lighting,  as  well  as  present  3upply  :  — 


Year  ending 
March  31st. 


Quantity  sold. 


Total  Maximum 
Supply  demanded. 


1894  (S  months)    .. 

1895  

1896 

1897   


B.T.  Units. 

439,370 
1,168,382 
1,748,244 
2,508,588 


Watts. 

651,500 
1,1S7,000 
2,082,600 
2.737,400 


The  Hydraclic  Power  Supply,  Gloucester  Street. 

The  Hydraulic  Pumping  Station  is  adjacent  to  the  Roch- 
dale Canal,  Oxford  Street,  and  the  mains  are  kept  charged 
by  means  of  six  sets  of  powerful  engines,  each  capable  of 
delivering  230  gallons  of  power-water  per  minute.  Steam 
is  generated  in  five  large  boilers,  fitted  with  mechanical 
stokers,  economisers,  coal  conveyors,  &c.  The  reservoir  of 
power  consists  of  two  capacious  accumulators,  loaded  to  a 
maximum  pressure  of  1,120  lb.  per  sq.  in.,  thus  producing 
the  same  effect  as  if  large  supply  tanks  were  placed  at  an 
elevation  of  over  2,500  ft.  above  the  ground  level.  The 
power-water  will  be  maintained  in  the  mains  at  a  pressure 
of  1,000  lb.  per  sq.  in.,  and  is  available  day  and  night  within 
the  area  of  supply  all  the  year  round,  Sundays  and  holidays 
included. 

The  system  of  supply  has  been  in  operation  for  nearly 
two  years,  and  upwards  of  13  V  miles  of  mains  are  now  laid! 
within  the  principal  streets  in  the  city,  from  which  supplies 
are  given  to  over  240  premises,  and  representing  about 
870  machines  for  various  purposes. 

The  Manchester  Corporation  Cold-Air  Stores, 
Elm  Street. 

In  1S93,  the  Markets  Committee  of  the  Manchester 
Corporation  resolved  to  establish — as  an  adjunct  to  their 
extensive  markets — cold-air  stores  for  the  preservation  of 
perishable  goods,  the  main  object  being  to  minimise  the 
hitherto  great  waste  of  the  meat  supplies  of  the  city  and 
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neighbourhood,  and  i<>  furnish  tli.se  supplies  to  the  pi 
in  ■  sound  and  ifholi  dition.     the  buildii 

commenced  in  June  1893,  and  completed  and  equipped  with 
machinery,  &c,  on  Januuiy  81st,  1895.     These  stor* 

of  a  square  block  of  brick  buildings,  about  180  ft  long 
bj  l^n  ft. wide,  ami  75 ft. high  from  the  basement 
with  provision  for  extension  upwards,  should  trade  require- 
ments demand  it.    They  contain  a  basement,  gr 
ami  three   upper  floors.    The  building  i-  constructed  to 
accommodate    IS  p,   distributed  as  follows  :  —  In 

the  basement,  about  80,000  sheep  or  other  goods.    In  the 
■  nd  lloor,  about  -  p,  or 

1 ,300  sides  of  beef  or  other  gixxls.     i  in  the  firs 
and  tliird  tloor-,  about  25.000  sheep  on   each  floor.     Willi 
regard  to  tin:  heights  of  the  rooms,  these  are  is  follows 
Basement,   10  ft;  ground  floor,  to  accommodate  sides  of 
beef.  13  ft.  :  the   lirst.   second,  and  tliird  Moors.  9  ft 
The   roadways  through   the  building  are  to  have  a  clear 
headroom  of  17  feet,  and  a  clear  width  of  19 — 20  ft. 
The   plant   consists    of: — Two    triple-expansion   I 
marine   engines,    each    driving    direct    two    50-ton    Linde 
compressors.       Each    engine    and    two    compressors    are 
capable  of  refrigerating  the  whole  of  the  chambers  in  the 
entile   building   to   an\   reasonable    temperature  required,  a- 
well   as  chilling   1,200  sides  of  beef  in   24  hours.     Three 
Babcock  and  Wilcox  boilers   supply  the  steam  necessarj 
for  working  the  steam   engines,   any  two   of  which  boilers 
can  work  both  the  refrigerating  machines  simultaneously, 
as  Bellas   two  powerful    electrical   plants    driven  by  special 
compound   condensing  steam  engines,  which  are  also  inter- 
changeable— oue  for  the  purpose  of  driving  and  circulating 
the  air  through  the  chambers,  and  the  other  for  lighting  the 
pren:.- 

The  Manchester  and  Salford  Tbchnicai  Schools, 
Princes-  Street,  Manchester,  .txt>  Peel  Park,  Sm.. 
icikh.  were  also  thrown  open  to  the  inspection  of  the 
members. 

Reception  bv  the  Lord  Mayor  of  Manchester   and 

the  Lalv  Mayoress,  in  the  Manchester 
City  Hall. 
In  the  evening,  the  members  of  the  Society,  with  their 
ladies,  were  cordially  received  and  entertained  in  the  City 
Hall  by  the  Lord  Mayor  of  Manchester,  Mr.  Alderman 
J.  F.  Roberts,  and  the  Lady  Mayoress,  Miss  Roberts.  An 
admirable  programme  of  music  was  provided.  Mr.  Herbert 
Walker,  Mr.  Roland Hoyle, Mr.  Bertram  Smith,  Miss  Nellie 
Leeaon,  and  Miss  Adela  Carlton  took  part  in  the  singing, 
while  some  fine  instrumental  music  was  played  by  the  baud 
of  Messrs.  Forsyth  Bros,  in  the  Great  Hall.  Nearly 
700  ladies  and  gentlemen  were  present. 

SECOND  DAY.— Thursday,  July  15. 

Sir  Th.'S.   Wardlb's  I.eek  Excursion-    vnd  the 
Manchester  Ship  Canal  Visit. 

Thursday  may  be  said  to  have  been  spent  in  two  direc- 
tions— one  party  of  about  50  leaving  the  landing  stage  of  the 
Ship  Canal  in  Manchester,  opposite  the  Cathedral,  at 
9.30  a.m.  for  an  excursion  as  far  as  Latchford  ;  another 
party  of  over  80  accepting  Sir  Thos.  Wardle's  invitation  to 
Leek,  Staffordshire.  This  party  was  received  by  Sir  Thos. 
YVardle  and  Miss  Wardle  at  Leek  Station,  and  conveyed  in  , 
wagonettes  to  the  Dyeworks,  managed  by  Mr.  Gilbert 
Wardle,  where  the  members  were  divided  into  groups  and 
separately  conducted  through  the  different  departments  of 
the  work-  by  Sir  Thos.  Wardle  and  his  son. 

At  one  o'clock  the  party  was  driven  back  to  Leek,  and 
there  entertained  at  lunch  by  Sir  Thos.  Wardle,  whose 
efforts  to  entertain  and  please  his  visitors  were  unceasing, 
aud,  it  may  be  added,  completely  successful. 

After   lunch,    Dr.    Bowman   proposed,   and    Dr.    Clowes 
seconded,  the  health  of  Sir  Thos.  Wardle  and  family,  and 
Mr.  Tyrer  proposed  a  vote  of  thanks  to  Sir  Thomas  for  his   , 
generous  entertainment  of  the  visitors,  and  for  so  kindly 
throwing  open  his  works  for  their  benefit. 

Sir  Thos.  Wardle's  Silk  Dyeworks. 
The    visitors    were    shown    here    the    various    kinds    of 
machinery  for  washing  the  silk  ;  also  various  processes  of  k 


dyeing  black,  more  especially  'h lor  the   dying  of  the 

warp  and  wii'i  for tbi  andkerchiefs  ordered 

year  ty   ilie  Admiralty,  in  which   the   weighting  i- 

very  low,  and  the  permanence  of  the  dyes  is  -• 

The  dyeing  of  silk  in  various  colours    excited   considerable 

interest,  as  also  the  bleaching  of  Tussah  -ilk,  in  which  the 

natural  yellow  colour  is  reduced  to  a  clear  and  pure  white, 
to  be  followed  afterward-  by  dyeing  to  a  variety  of  tie- 
most  delicate  and  pale  shades  of  colour.  The  dyeing  of 
the  Haven  black,  for  which  the  firm  has  maintained  for  long 
a  just  celebrity,  was  next  -hown  to  the  visitors.  This  is  an 
unweighted  colour,  resembling  that  of  the  bluish-black  of 
the  raven's  wing,  in  the  production  of  which  an  extremely 
dilute  solution  of  tannate  of  iron,  produced  by  a  mixture 
of  iron  and  the  bark  of  the  alder  tree,  plays  an  important 
part  The  dyeing  of  all  kinds  of  black  colonrs  and  shades 
of  wdiite  wa-  also  demonstrated.  Apparatus  was  seen  and 
explained  for  wringing,  stringing,  dyeing,  and  lustreing  of 
silk. 

Excursion  feou  Leek  ovbr  A\e  Edge. 

At  :;  p.m.  the  party  proce  'ded,  by  carriages  aid  brake* 
provided  by  Sir  Thos.  Wardle,  over  Axe  Edge — 2,000  feet 
high,  and  surrounded  by  lovely  hill  anil  daie  scenery — to 
Buxton,  the  vi-itor-  thence  journeying  to  Manchester  at 
5.30  p.m.,  so  as  to  be  in  time  for 

The  Annual  Dinner. 

The  Annual  Dinner  was  held  on  Thursday,  July  15th,  at 
8  p.m.,  in  the  (irand  Hotel.  The  President,  Dr.  Schunck, 
occupied  the  chair,  and  among  those  present  were  I'rof. 
Clowes  (President-elect),  Sir  Henry  Roscoe,  Mr.  Tyrer, 
Mr.  G.  E.  Davis  (Chairman  of  the  Manchester  Section), 
Mr.  Ivan  Levinstein,  Dr.  Bowman,  Mr.  G.  Beilby,  Dr. 
Macadam,  Dr.  Bottinger  (Elberfeld),  Prof.  Alex.  Fedler 
(Calcutta!,  ami  Mr.  J.  Carter  Bell. 

The  President  proposed  the  toast  of  the  Queen,  which 
was  duly  honoured. 

Prof.  F.  Clowes,  D.Sc,  proposed  "  The  Soci 
Chemical  Industry."  He  thanked  the  members  for  the 
honour  they  had  done  him  at  the  recent  annual  meeting 
in  electing  him  to  succeed  Dr.  Schunck  as  President. 
Dr.  Schunck  had  regretted  that  the  burden  of  years  had  pre- 
vented him  from  doing  as  much  as  he  would  have  liked  for 
the  Society.  Well,  he  was  young  enough  to  be  Dr.  Schunck's 
son  ;  and  if  comparative  youth  was  an  advantage,  he  hoped 
to  be  able  to  justify  to  some  extent  the  confidence  the 
Society  had  placed  in  him.  He  felt  that  in  selecting  him 
as  their  President  for  the  new  year,  they  were  really  doing 
honour  to  the  Nottingham  Section,  which  in  some  measure 
lie  represented.  The  Nottingham  Section  was  one  of  the 
youngest  members  of  their  large  and  growing  family. 
Started  in  connection  with  the  University  College,  it  had 
become  a  centre  of  great  interest,  and  included  members 
from  Birmingham,  Derby,  Leicester,  Burton,  and,  in  fact,  all 
the  midland  towns  within  easy  access  by  train.  The  wide- 
spread interest  in  the  work  of  the  Section  had  led  the 
committee  to  arrange  for  occasional  meetings  in  the  various 
towns  in  which  they  had  a  body  of  members.  He  believed 
no  other  Section  of  the  Society  followed  this  practice,  but 
he  thought  it  might  with  advantage  be  imitated  in  other 
Sections.  It  had  led,  in  the  case  of  Nottingham,  to  a  very- 
wide  interest  in  the  work  of  the  Section — wider,he  believed, 
than  in  any  other  Section.  He  mentioned  these  things  to 
show  that,  though  a  young  section  and  a  small  section, 
they  were  full  of  enemy,  and  had  done  something  for  the 
general  good  of  the  Society.  The  membership,  as  the  report 
of  Council  had  told  them,  was  now  over  3,000.  This  was  a 
large  constituency,  and  he  was  glad  to  say  it  was  not 
confined  to  the  L'nited  Kingdom.  The  success  which  had 
attended  the  Society  must  be  very  gratifying  to  the  men  of 
Manchester  who  founded  it,  and  especially  to  Sir  Henry 
Uoscoe,  its  first  president ;  and  it  was  a  proof  that  the 
Society  had  met  a  want  felt  by  chemists,  not  only  in  this 
eountrv,  but  in  other  countries  as  well.  He  trusted  that 
the  classification,  sometimes  attempted,  into  professional, 
professorial,  and  industrial  chemists  would  not  be  poshed 
too  far.  All  chemists  w  ere  now  very  generally  trained  np  to 
a  certain  point  in  the  same  way,  and  their  qualifications  and 
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He  coupled  the 


pursuits  were  to  a  great  extent  identical.     H 
toast  with  the  name  of  the  retiring  President. 

Dr.  SchuNCK,  in  responding,  said  the  Society  was  some- 
times said  to  be  on  the  verge  of  bankruptcy,  but  somehow 
or  other  thev  not  only  kept  out  of  difficulty  but  prospered. 
No   society  ever  did  die   of  bankruptcy,  and  he  had   no 
fear  for  the  Society  of  Chemical    Industry.      During  his 
presidency  he  had  been   struck  with  the  want  of  cohesion 
between  the  different  Sections  of  the  Society.     In  one  way 
it  was  a  peculiar  society,  consisting,  as  it  did,  of  sections, 
oach   of  which  met  separately.     Between  the  various  Sec- 
tions there  was  far   too    little   connection.     For  example, 
there  were  the  Liverpool  and  Manchester    Sections  ;  they 
were  not   far  from  each  other,  and  yet,  for  any  connection 
there  was  between  them,  one  of  them  might  be   meeting  at 
Timbuctoo.     Of  course,  the  Journal  of  the   Society  helped 
to  keep  the  Sections  together,  and  let  them  know  what  was 
going  on;  but   this  was   not  enough— where   it   could  be 
managed  Sections  should  occasionally  have  joint  meetings. 
They  in  Manchester,  for  example,  should  go  to  Liverpool 
now  and  then,  and  have  an  evening  there,  and    the  Liver- 
pool Section  should,  in  the  same  way,  occasionally  come  to 
Manchester.     Such  joint  meetings  would  add   to    the  unity, 
concord,    and  good  fellowship  of  the  members.     A  good 
deal  had  been   done  in  this  direction  by  his  predecessor  in 
the  chair,  who   was  in  the   habit  of  making  visits   to   the 
Sections.     This,  of  course,  was  very  good  so  far  as  it  went, 
but  could  not  have  all  the  pleasant  consequences  one  would 
anticipate  from  a  visit  of  one  section  in  a  body  to  another 
section.     Another  thing  which  struck  him  as  a  defect  in  the 
constitution  of  the  Society  was  the  lack  of  opportunity  for 
the  discussion  by  the  Society  of  important  questions  which 
cropped  up  from  time  to  time.     There  was  only  one  general 
meeting  during  the  year,  and  as   an   immense  quantity  of 
business  had  to  be  g'ot  through  in  a  short  time,  there  was 
no  opportunity  for  taking  into  consideration    questions  of 
General  interest.     An  example  of  this  had  occurred  on  the 
previous   day,  when   a  highly    esteemed    member   of    the 
Society   brought    forward    a    question    which   had   to   be 
answered   very   shortly,  though   it   might  well   have   beeu 
discussed  for  an  hour  or  two.     There  ought,  he  thought,  to 
be   a  regular  meeting  of  the  Society  for  the   discussion   of 
such  questions— questions  of  vital  interest,  and  not  merely 
business  questions.     These  were,  perhaps,  the  only  points 
of  importance  which  had   struck  him  during  his  presidency. 
Unfortunately  he  had  not  been  able,  like  his  predecessor,  to 
go  about   among  the  Sections,  but  he  had   done  what   an 
old  man  could  to  advance  the  general  interests  of  the  Society. 
Mr.  T.   Tyrer   proposed  the    toast  of    "  Science   and 
Industry ."     He    said    that    no    technological    work    could 
be  successfully    carried     on     without    the    application   of 
scientific  principles  ;  that  was  why  in  some  cases  chemical 
industries  did  not  succeed  so  rapidly  as  they  might.     He 
believed  we  were  rapidly  getting  out  of  the  iegion  of  rule 
of  thumb.     Foremen  were  beginning  to  believe  that  masters 
knew  as  mnch  as  they  did  themselves,  and  it  would  be  a 
happy  day  in   the   chemical  industry   when  the  workmen 
came  to  be  of   the  same    opinion.     The  want  of  success 
in  chemical  industry  was  often  due  to   the  obstinacy  of 
the  British  workman.      There    was    certainly  great    need 
for  better  discipline  among  the  men — better  discipline  and 
a  more  ready  and  prompt  obedience.     A  good  deal   was 
said    from   time   to   time   about   foreign  competition,  and 
particularly  German  competition.     His  own  view  was  that 
with  equal  conditions  we  had  little  reason  to  fear  ;  but  it  was 
worth  bearing  in  mind  that  in  some  respects  the  conditions 
were  not  at  present  equal — for  instance,  in  the  education 
and  discipline  of  our  workmen.     He  was  glad  to  have   the 
privilege  of  connecting  Sir  Henry  Koscoe's  name.with  the 
toast,  as  representing  the  first  branch  of  it.     No  worthier 
representative  of  chemistry  could  he   found  than  the  first 
President  of  the  Society,  to  whom  they  were  under  a  great 
debt  of  gratitude  for  his  early  work  in  connection  with  the 
Society.  ""  Sir  Henry  saw  that  if  it  was  to  become  an  inter- 
national society  it  must  have  its  headquarters   in  London. 
Still  they  could  never  forget  that  its  was  born  in  the  ener- 
getic atmosphere  of  Manchester.     Mr.  Tyrer  also  spoke  of 
the   work  done  by   Sir   Henry   Uoseoe   at  Owens  College, 
and  the  large  number  of  good  men  he  had  turned  out  from 


his  classes.  One  secrtt  of  his  success  was  that,  like 
Bunsen  and  Hotmanu,  Sir  Htnry  worked  side  by  side  with 
his  students  in  the  laboratories,  and  was  not  content  with 
a  mere  perfunctory  supervision. 

Sir  Henry  Roscoe,  in  responding,  said  this  was  the  third 
time  the  Society  had  visited  this  great  hive  of  industry,  and 
it  was  a  fact  on  which  both  the  Society  and  Manchester 
were  to  be  congratulated.  It  was  true,  as  one  of  the 
speakers  had  said,  that  he  had  taken  some  share  in  the 
work  of  starting  the  Society.  He  remembered  Mr.  Muspratt, 
Mr.  Carey,  and  one  or  two  other  gentlemen  interested  in 
the  chemical  industry,  coming  to  Owens  College  to  consult 
with  him  as  to  how  they  could  best  bring  together  the  men 
of  science  and  the  men  of  practice.  The  first  idea  was  to 
make  it  a  local  institution,  but  he  suggested  that  it  would  he 
better  to  take  in  the  whole  country.  The  result  had  been 
extremely  encouraging.  Indeed  he  knew  of  no  society  of 
an  industrial  and  scientific  character  which  in  this  genera- 
tion had  beeu  so  successful.  Perhaps  no  other  chemical 
society  had  60  many  members.  The  existence  of  the 
Society  was  of  itself  a  proof  of  the  need  for  a  close 
connection  between  science  and  industry.  But  he  need  not 
preach  to  the  converted.  They  all  knew  as  well  as  he  that 
industry  without  science  was  nothing  but  rule  of  thumb  ; 
and  rule  of  thumb,  he  was  glad  to  say,  was  dead.  If  we 
were  to  maintain  the  supremacy  of  England  in  chemical  and 
other  industries,  we  must  unite  industry  with  science  in  its 
latest  and  best  forms.  A  good  deal  had  been  said  about 
German  industries,  and  particularly  chemical  industries. 
Well,  they  all  admired  the  work  the  Germans  were  doing  in 
that  direction,  but  it  was  not  to  be  supposed  that  we  were 
doing  nothing  of  the  same  kind.  It  was,  indeed,  not  too 
much  to  say  that  the  greatest  discoveries  in  science  had 
been  made  by  Englishmen  ;  but  in  saying  that,  he  had  no 
wish  to  belittle  the  work  done  on  the  Continent.  There 
were  many  things  in  which  we  could  learn  from  our  Ger- 
man friends  ;  they  had  certa;nly  produced  some  wonderful 
results  in  regard  to  colour. 

Dr.  F.  H.  Bowman  also  responded  to  the  toast,  speaking 
on  behalf  of  industry.  He  said  that  science  was,  after  all, 
only  the  rational  interpretation  of  the  nature  of  things ; 
and  if  they  worked  contrary  to  the  nature  of  things  they 
could  not  hope  for  the  best  results.  It  was  a  good  omen 
for  the  future  of  the  country  that  we  were  now  thoroughly 
aware  of  the  fact  that  our  success  would  depend  on  the 
scientific  training  of  the  rising  generation.  He  bad  been 
asked  specially  to  reply  for  cotton.  At  one  time  he 
employed  in  that  industry  nearly  a  thousand  hands,  and  be 
had  found  many  directions  in  which  the  scientific  spirit 
could  be  applied.  He  had  the  same  experience  in  the 
woollen  industry  ;  and,  indeed,  it  would  not  be  easy  to  find 
an  industry  in  which  science  had  nothing  to  say.  The 
Society,  he  was  glad  to  think,  was  doing  much  to  stimulate 
the  scientific  spirit  in  this  great  country. 

Sir.  G.  Beilby  proposed  the  health  of  "The  Guests," 
coupling  the  toast  with  the.  name  of  Dr.  Bottinger,  of 
Elherfeld,  the  head  of  one  of  the  largest  chemical  works  in 
Germany. 

Dr.  H.  T.  Bottixgek  said  that  though  he  was  a  member 
of  the  Society,  he  might,  being  a  foreigner,  fairly  enough 
consider  himself  a  guest  in  Manchester.  Meetings  of  this 
kind  seemed  to  him  to  be  of  great  value,  if  for  no  other 
reason  than  that  they  enabled  them  for  a  time  to  get  away 
from  the  small  jealousies  of  commerce.  England  bad  good 
reason  to  be  proud  of  the  posiiion  it  occupied  in  the 
chemical  industry.  So  far  as  inorganic  chemistry  was  con- 
cerned England  had  the  first  place  ;  in  Germany  they  had 
gone  in  more  for  the  development  of  organic  chemistry. 
He  hoped  the  spirit  of  commercial  and  scientific  fraternity 
would  always  be  the  governing  spirit  of  the  Society. 

Dr.  Macadam  proposed  "  The  Local  Section."  He  said 
the  Manchester  Section  was  an  extremely  slroug  one,  and 
had  done  much  good  work.  To  say  that  it  was  managed 
by  Manchester  men  was  another  way  of  saying  that  the 
management  could  not  K-  improved. 

Mr.  II.  Grimshaw  and  Mr.  Carter  Bell  responded, 
and  this  brought  the  speaking  to  a  close. 
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THIRD    DAJ  .—Friday,  Ji  a  16. 

V|s[  r    UtD  EXCURSION     rO    BeKSTON     vm>    PECKrOHTOH 

C  vM  I  I  -. 

Still  Favoured,  as  all  through  these  meetings,  with 
exceptionally  magnificent  weather,  a  very  large  part)  of 
members  and  their  ladiea  assembled  at  London  Road  Station 
at  lii  a. in.,  and  took   train  to  Be*    ton,  ■'•      After 

the  hill  crowned   by   the  ruins  of   the  an 
oastli     the  party  partook  of  Innoh  in  a  marquee      I 
on  a  small  party  visited  Peckforton  Castle.     The  party  then 
drove  in  wagonettes  to  the  Iron  Bridge,  where   the  ladles 
an. 1  those  not  electing  to  return  to  the  Smoking  Concert, 
remained  for  tea,  the  rest  of  the  port]  driving  on  to  Chester 
direct,  ami  then  taking  train  for  Manchester.      \t't.r  tea, 
whilst  one  portion  walked  on  to  » i-it  Baton  Hall,  the 
of  the  Duke  of  Westminster,  the  remainder  were  eaten  . 
nl  fresco,  with  humorous  recitations,  readings,  and  songs, 
by  Messrs.  Watson  Smith.  A.  II.  Allen,   Dr.  Bowman,  and 
Sir.  Turner.     They  then  sailed  clown  the  river  to  Chester, 

returning  by  traiu  to  .Manchester  at  about  10  p.m. 

Thl  Smoking  Cohcert. 

Those  who  left  Chester  for  Manchester  at  an  earlier  hour, 

1  in  a  Smoking  Concert  at  the  Grand  Hotel,  at 
8. 30  p.m.  This  function  was  presided  over  by  Dr.  .1.  Lew- 
kowitsch,  whose  nam.-  will  lie  remembered  in  connection  with 
the  succeoful  smoking  concert  of  1895,  in  Leeds.  Here,  as 
in  Leeds,  an  attractive  programme  of  recitations,  songs, 
humorous  speeches,  and  narratives  was  carried  out,  and 
much  amusement  was  caused  by  Dr.  Lewi 
humorous  and  suggestive  proposal  for  a  "  new  process, 
based  on  strictly  scientific  principles,  for  treating  and 
purifying  alkali  and  air."  In  this  the  services  of  a  variety 
of  waste  products,  such  as  spent  soap  lyes,  canal,  street, 
and  kitchen  greases,  and  various  works'  residues,  vapour-, 
&e.  were  to  be  enlisted,  most,  if  not  all,  the  recovered  or 
resuscitated  articles  of  value  being  shown  upon  the  table  ! 


FOURTH   DAT.— Saturday,  Jolt  24. 

Visit  to  the  Works  of  Iv.is  Levixstkin  and  Co., 
Limithi. 

Bj  special  iuvitation  a  party  of  about  40  assembled  at  the 
Grand  Hotel  at  10  a.m..  and  proceeded  in  wagonettes  to 
I'rumpsall,  where  the  extensive  works  of  Levinstein,  Ltd., 
are  situated.  Here  they  alighted  and  were  shown  round 
the  various  departments  of  the  factory  by  Mr.  Levinstein 
himself,  who  explained  in  outline  the  leading  prove--  - 
involved  in  preparing  from  crude  naphthalene,  the  naphthols, 
a-naphthylamine,  and  naphtliionic  acid,  as  well  as  some  of 
their  azo  derivatives,  which  form  naphthalene  dyestuffs. 

He  also  showed  the  company  that  so  large  is  the  firm's 
business  in  the  manufacture  and  export  of  naphthol 
naphthylamine,  &c,  that  it  was  deemed  necessary  to  engage 
in  the  manufacture  and  rectification,  on  the  spot,  of  sul- 
phuric acid,  and  the  sulphuric  acid  chambers,  pyrites  kihis. 
and  rectifying  plant  were  exhibited  and  explained. 

Mr.  Ivan  Levinstein  commenced  coal-tar  colour  manu- 
facturing at  Bleckley,  about  30  years  ago,  on  a  very  small 
scale,  the  range  being  then  confined  to  Magentas,  Violets, 
Bismarck  Brawn,  Chrysoidine,  Blackley  Blue,  eic.  These 
works  were  then  transferred  to  Crumpsall  about  1 2  years  ago. 
About  400  people  are  employed  in  the  present  works,  and  the 
chemical  staff,  inclusive  of  that  in  the  dyeing  lahorat 
comprises  18  head  chemists,  12  assistant  chemists,  and 
about  15  youths,  apprentices,  and  boys.  There  arc  special 
laboratories,  solely  designed  for  scientific  research,  in 
which  about  eight  chemists  are  engaged. 

As  the  party  proceeded  to  the  inspection  of  the  vitriol 
plant,  attention  was  drawn  to  a  large  number  of  casks 
containing  naphthalene  derivatives  intended  for  Germany, 
all  of  which  were  conspicuously  marked  "  Made  in  Kng- 
land " — a  fact  which  seemed  to  afford  considerable 
amusement  to  the  visitors. 

The  vitriol  plant,  which  had  been  designed  by  Mr.  Geo. 
£.  Davis,  was  producing  100  tons  of  acid  per  week,  all  of 


which  was  used  on  the -Mirk-.   The  rectifying  plant  co 

of  lipped  gla-s  beakers  arranged  in  descending  series,  and 

brine.-    the   chamber  acid   np    to    '.»i  pi 

and    98    per    cent.    a.  id.       Glass    r.-torts    ore    used.      The 

remorkabli  oi  the  retort  house  from  the  irril 

fumes   of  sulphuric   acid   wot    the   subject   oi    remark   by 

several  of  the    visitors i    \ir.   Levinstein   add,.!    thai 

remarks  to  the  same  effect  either  by  the  dii 

or  the  chief  alkali  inspector  whenever  be  visited   the  works. 
Mr.  Levinstein  drew  attention  to  a  notable 
works,  namely,  that  there  was  no  transport  or  bandlii 
vitriol  in  carboys  anywhere,  but  the  arid  ed  in 

a  central  cistern  new  the  rectifying  house  and  was  forced 
by   means   of  air   pressure   and   acid  eggs   into    second 

I  oirs,  situated  in  the  various  departments,  where  it  was 
simply   necessary    to  draw    "IT  into  measuring    boxes 
required    amount    of    acid     for    the    individual   0] 
WrOught-iron    pipes   were    used,    and    were    preferable,  on 

,nt    of  their  lightness,  for   the  overhead  transport  of 

the  arid.     The   present    installation   had   been  in   u- 

years,    and    was    „till    good.     After   the   nitric   acid  plant, 

which    was  of  the   usual    type,  though   characterised    by 

ml  minor  conveniences   in  re  oaent,had 

been  visited,  the  inspecti f  the  pi  mt  for  the  manufacture 

of  the  organic  products  was  proceeded  to. 

'1  he  naphthalene  stills  were  fir-t  visited.  These  are 
charged  with  naphthalene  from  a  separate  store,  and  are 
wholly  separated  from  the  condensing  and  rectifying  plant. 
thus  minimising  the  risk  of  fire  which  always  attends  the 
distillation  of  this  product  Betwi  en  100,000  and  500,000  lb. 
are  rectified  per  mouth,  the  product  obtained  from  the  rir-t 
distillation  being  subsequently  twice  distilled,  finally  refined, 
and  crushed,  when  it  i-  ready  for  use  in  the  various  depart- 
ments. 

The  plant  for  the  manufacture  of  nitronapbthalene  was 
next  visited  ;  the  importance  of  preventing  the  formation  of 
the  dinitro  product  was  explained  by  Mr.  Levinstein,  who 
stated  that  180,000  to  200,000  lb.  of  the  nitro-eompound 
were  produced  per  month.  Proceeding,  the  party  pt 
through  the  reduction  house,  where  the  uitro-compound  is 
reduced  with  hydrogen  (obtained  from  iron  filings  and 
hydrochloric  acid  )  to  form  naphthylamine.  It  was  shown 
that  great  efforts  are  made  to  remove  all  vapours  of  the  ill- 
sme  ling  a-naphthylamine  from  the  atmosphere  by  means  of 
a  vacuum  apparatus,  which  draws  off  the  air  of  the  r 
aud  forces  it  to  a  fireplace  or  furnace. 

In    the  next   department  visited,  the   pro  be 

carried  on  iu  retorts  under  a  pressure  of  a  ton  to  the  square 
inch,  and  the  elaborate  precautions  and  test-  ma  le  to  ensure 
the  safety  of  those  working  in  this  department  were 
explained  by  Mr.  Levinstein.  Visiting  the  Daphthol  dis. 
tillery,  Mr.  Levinstein  dwelt  upon  the  difficulties  of  dealing 
with  this  product,  and  he  showed  the  ingenious  methods 
that  had  been  exercised  in  devising  this  plant.  It  is  signi- 
ficant of  how  greatly  chemical  engineering  affects  the 
progress  of  chemical  manufactures;  for,  despite  the  diffi- 
culties of  preparation,  the  consumers  were  demanding 
greater  purity  every  year,  although  the  product — which  is 
now  produced  in  what  is  practically  a  -tate  of  chemical 
purity — sells  at  fewer  pence  per  pound  than  it  fetched 
shillings  some  years  ago. 

On  the  way  to  the  colour-making  plant  the  centra!  air- 
compressing  station  was  passed,  from  whence,  apart  from 
the  numerous  small  compressors  employed  on  the  different 
plants,  a  supply  of  compressed  air  is  furnished  to  all  parts 
of  the  works  by  a  splendid  compressor  built  by  Messrs. 
Klein,  Schauzlin,  and  Becker,  of  Frankenthal.  At  thecolour- 
drying  stoves  also  a  new  vacuum  drier  was  shown,  which, 
besides  having  the  advantage  of  occupying  15  time-  '  -- 
space  than  the  ordinary  stove,  enables  the  colours  to  he 
dried  at  as  low  a  temperature     • 

The  visitors  were  then  shown  the  actual  manufacture  of 
naphthol  scarlet — a  colouring  matter  which  has  now  almost 
entirely  superseded  cochineal. 

Before  leaving  the  works,  specimens  of  cotton  and 
woollen  materials  dyed  with  the  Company's  patented  colours 
were  inspected. 
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As  already  indicated,  Messrs.  Levinstein's  firm  is  chiefly 
coucerned  in  the  manufacture  of  naphthalene  derivatives, 
and  in  this  special  line,  it  is  said  to  be  the  largest  in  Europe, 
tiro-thirds  of  the  total  production  being  exported  to  foreign 
parts.  The  different  departments,  each  of  which  is  managed 
1>\  a  staff  of  chemists  are  : — 

Intermediate  Products. 

Lb.  per  Month. 

Naphthalene,  with  a  production  of  abc  ut 400,000 

Naphthol             „              „              , 100,000 

Naphthylamine  ,.             „             ISO.000 

Sodium  naphthionate         ..              130,000 

Isomeric   naphthol    and    naphthylamine    sul- 

phonic  acids,  with  a  production  of  about 80,000 

Tons  per 
Month. 
Sulphuric  acid,  with  a  production  of  about..  400 -j    For  the 
Nitric  acid  „  ,.  „  70  J- firm's  con- 

Benzidine  derivatives  „  „       ..    10-'  sumption. 

Dyestuffs. 

The  special  dyestuffs  produced,  are  in  the  main  derived 
from  naphthalene,  such  as  diazo  colours,  Scarlets,  Fast  Red, 
Yellows,  Oranges,  Clarets,  Browns,  &c.,  and  Tetrazo  colours, 
also  direct  dyeing  colours,  such  as  Congo  Red,  Benzo- 
purpurin,  Benzo  Blue,  Chrysamine,  and  other  Salicylic  acid 
dye-tuffs. 

Messrs.  Levinstein's  own  patented  dyestuffs  are  : — 

Coomassie  Black  ;  Coomassie  Navy  Blue,  for  wool ; 
Crumpsall  Yellows  and  Oranges,  for  dyers  and  printers  ; 
Union  East  Claret ;  Dianol  Red  ;  Dianol  Brow.i ;  Direct 
Blacks,  for  cotton  and  Union  cloths ;  Crumpsall  Direct  Fast 
Browns  and  Beds. 

After  the  inspection  of  the  works  was  concluded,  the 
visitors  were  driven  back  to  the  Grand  Hotel,  where 
Mr.  Levinstein  entertained  them  at  lunch. 

In  an  address,  Mr.  Levinstein  said  that  he  had  thrown 
open  the  works  of  Levinstein,  Limited,  to  members  of  the 
Society  of  Chemical  Industry  for  the  purpose  of  demon- 
strating to  them — especially  to  his  friends  from  the  South — 
that  |the  coal-tar  industry  was  not  only  in  existence,  but 
that  it  was  expanding  in  this  country  in  spite  of  all  that 
had  been  said  to  the  contrary.  He  acknowledged  that  we 
were  behind  Germany  in  the  quantity  and  variety  of 
products  manufactured  from  coal  tar,  but  we  were  gaining 
ground,  and  with  an  amended  patent  law  which  would 
not,  as  hitherto,  give  all  advantages  to  our  foreign  rivals 
at  our  expense,  our  progress  would  be  still  more  notice- 
able. He  referred  to  the  International  Congress  on 
Technical  Education,  and  thought  that  some  of  the 
professors  had  been  rather  hard  on  the  manufacturers  in 
blaming  them  for  our  backward  position  in  regard  to  the 
chemical  industry.  It  was  stated  at  the  Congress  that 
this  country  was  suffering  from  the  fact  that  manufacturers 
did  not  appreciate  the  importance  of  highly  trained  men, 
and  if  they  would  only  recognise  the  value  of  such  work, 
we  could  turn  out  men  as  well  as  any  other  country  in  the 
world.  Mr.  Levinstein  was,  however,  of  opinion  that  in 
science  the  maxim  that ,:  the  demand  regulates  the  supply  " 
does  not  hold  good — the  very  opposite  was  the  truth. 
Long  before  Germany  possessed  a  chemical  industry  of 
any  importance  great  schools  were  established  in  different 
parts  of  the  country,  directed  by  masters  such  as  Woehler, 
Liebig,  Kekule,  Hofmann,  Baeyer,  Victor  Meyer,  Fischer, 
and  others,  and  to  them  and  their  disciples  belonged  the 
credit  that  German  manufacturers  were  in  a  very  much 
better  position  by  having  at  their  command  a  large  number 
of  highly  trained  men  to  take  advantage  of  the  discovery 
and  the  development  of  the  coal-tar  industry,  first  founded 
1>.\  an  Englishman.  It  was  undoubtedly  the  fact  that  the 
position  which  Germany  held  to-day  in  the  chemical 
industries  was  due  to  their  great  masters  in  organic 
chemistry,  and  to  their  patent  laws  ;  whilst  we,  on  the  one 
hand,  did  not  possess  the  highly  trained  staff  of  men,  and, 
on  the  other  hand,  stifled  our  inventive  genius  and 
handicapped  our  industry  by  absurd  laws.  That  our 
manufacturers  did  appreciate  highly  trained  men  was 
best  proved  by  the  fact  that  many  hundred  foreign 
chemists  were  employed  in  British  works.     Mr.  Levinstein 


also  disputed  the  statement  that  we  at  the  present  time 
could  turn  out,  in  sufficient  numbers,  organic  chemists  of 
such  training  as  were  required  by  our  manufacturers.  Our 
whole  educational  machinery  was  yet  insufficient  for  that 
purpose.  The  only  laboratory  that  existed  in  this  country 
which  was  solely  devoted  to  the  study  of  organic  chemistry 
was  at  the  Owens  College.  Its  existence  was  only  of  recent 
date,  but  in  spite  of  that,  under  the  direction  of  his  eminent 
friend  Prof.  Perkin,  it  had  already  made  its  mark  by 
turning  out  men  of  a  very  superior  class  compared  with 
those  of  former  years,  and  those  who  had  devoted  sufficient 
time  to  their  studies  could  readily  find  suitable  employment ; 
indeed,  not  long  ago  the  director  had  more  applications 
from  manufacturers  than  he  could  satisfy.  What  they 
required  was  a  number  of  organic  chemical  schools  under 
eminent  masters,  similar  to  the  Schorlemmer  laboratory  at 
Owens,  a  better  preparatory  education  of  the  students  when 
entering,  and  a  more  prolonged  term  of  study.  An  organic 
chemist  could  not  be  sufficiently  trained  and  prepared  for 
works,  either  iu  Germany  or  here,  under  five  years.  Our 
manufacturers  were,  however,  suffering  from  more  serious 
causes  than  the  insufficient  training  of  our  chemists.  They 
were  handicapped  by  the  iniquities  of  our  patent  laws,  to 
which  he  had  repeatedly  drawn  attention,  and  unless  these 
were  amended  all  our  efforts  iu  regard  to  improved 
education  would  never  bring  back  to  us  an  industry  which 
ought  to  be  solely  and  truly  a  British  one. 

In  illustration  of  his  point  Mr.  Levinstein  mentioned 
the  fact  that  a  new  organic  acid  was  invented  by  a  large 
chemical  firm  in  Germany.  That  firm  did  not  know  what 
to  do  with  it.  Three  years  afterwards  another  chemical 
firm  in  Germany  made  an  important  use  of  it.  The  inventor 
brought  an  action  against  them,  but  the  German  Govern- 
ment upset  the  patent.  The  Government  said  that  the  first 
inventor  did  not  know  what  to  do  with  his  patent,  and  it  was 
therefore  of  no  use  to  commerce  and  industry.  But  in 
England  the  monopoly  of  the  original  firm  was  maintained. 
They  never  manufactured  an  ounce  of  acid  iu  England,  but 
they  threatened  with  proceedings  an}'  English  firm  that 
produced  the  article.  The  consequence  was  that  our 
chemists  here  were  prevented  from  using  this  acid  in  new 
combinations,  and  thus  our  inventors'  genius  was  stifled. 
Our  manufacturers  were  prevented  from  producing  it, 
whilst  in  Germany  the  invention  was  common  property. 
A  very  important  industry  had,  in  Germany,  been  based  on 
this  acid,  but  here  manufacturers  up  to  this  date  could  not 
use  it     It  was  an  example  of  unfairness  in  our  patent  laws. 

Dr.  Schuxck,  in  proposing  the  health  of  Mr.  Levinstein, 
said  the  day  had  been  one  of  great  enjoyment;  it  had 
been  an  intellectual  day.  It  was  most  interesting  to  have 
seen  what  was  in  progress  in  these  large  and  extensive 
works. 

Mr.  Thos.  Tyreb  said  he  had  never  heard  the  case  for 
British  manufacturers,  and  why  they  were  a  step  or  two 
behind,  put  so  well  as  it  had  been  by  Mr.  Levinstein.  There 
were  schools  admirably  fitted  iu  the  country,  but  few  schools 
in  which  quite  a  complete  'chemical  training  was  given, 
including  physics.  Those  things  were  wanted  if  they  were 
to  cope  with  foreign  competition,  and  meet  future  needs. 
He  regarded  it  as  a  thousand  pities  that  Hofmann  was  ever 
allowed  to  leave  England.  We  were  mean  in  the  extreme 
to  let  him  go.  If  he  had  stayed  our  patent  laws  would  not 
have  been  what  they  were  to-day.  In  conclusion  he  pro- 
posed the  health  of  Dr.  Schunck  and  Sir  Thos.  Wardle. 

Dr.  Schuxck  said  he  hoped  to  attend  many  meetings  of 
the  Society,  but  he  was  afraid,  at  his  age,  the  probabilities 
were  against  it. 

Sir  Thomas  Wardle  said  that  we  could  only  export 
two  millions  sterling  of  silk  from  this  country,  while  we 
had  to  import  20  millions  from  the  Continent.  Manchester 
was  the  only  place  in  which  their  silk  students  could  get  a 
proper  curriculum,  and  without  more  of  such  institutions 
as  the  technical  school,  the  industry  would  not  be  restored 
to  them.  Collateral  chemical  industries  would  flourish  if 
only  the  silk  manufacture  were  restored. 

Mr.  Levinstein  proposed  "  The  Manchester  Corpora- 
tion." 
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Mr.  Aldermnn  Hot,  io  responding,  >:ii<l  the  i»'»  (echoic  •  ' 
<a\  the  Corporation  «n  building  was  large  some 
thooght  too  large,  but  lie  was  convinced  that  it  «as  no) 
late  to  the  present  and  prospective  needs  of 
that  ureal  industrial  centre.  In  regard  t"  the  remarks  of 
sir  Thos.  Wardle,  while  they  bad  not  been  able  to  give  him 
all  the  encouragement  be  wanted,  ihey  yet  had  done  much 
to  meet  his  views. 

Prof.  w.  II.  i'i  kuin,  F.K  S.,  whose  health  was  b 
said  he  was   grateful  for    the  remarks    made  about   his 
father.     It  was  t.>  be  hoped  lhat  the  coal-tar  industry  would 
come  back  to  this  country.     It  was  perfect 
a  man  to  send  hi-   Bon  for  three  years  as  a  student   in 
chemistry.     The  least   prri.il  was  five  years.     The  mi 
laiil  out  on  a  Btudent  for  six  or  seven   years   would  he  well 
repaid.     That  he  woulil  ask  the  company  to   hear  in  mind. 
lti    that    time  a  student   wouM   have   a    good   grasp   of  the 
subject,  ami  in  the  works  the  advantage    to    hitn  ami   to   the 
manufacturer  would  be  enormous. 

Mr.  Levinstein  proposed  the  health  of  Mr.  Tyrer,  wb  >, 

lie  said,  had  given  more  tine'  to  the  establishment  and 
development  of  the  Society  than  any  other  member.  Also 
he  proposed  the  health  of  Mr.  G.  E.  Davis,  who  had  done 
great  service. 

Mr.  Xtbeb  and  Mr.  Dot-  responded.  Mr.  A.  II. 
Allex  made  a  humorous  reply  to  the  toast  of  his  health, 
and  Mr.  Castes  Bell  also  had  response  to  make  for  his 
energetic  sen  ices. 

Mr.  Councllxob  Frankenburq's  Gardes  Pakty. 

In  the  afternoon  a  large  company  assembled  at  Over- 
hrook.  Kersal,  and  were  received  by  Mr.  and  Mrs. 
Fraukenburg.  Iu  the  grouuds  and  also  in  the  drawing- 
room,  refreshments  were  provided  for  the  visitors,  and  in  a 
marquee  an  excellent  hand  performed  a  selection  of  music. 
This  gathering,  aided  by  the  continued  splendid  weather, 
formed  a  most  happy  conclusion  to  the  week's  proceedings, 
and  enahled  all,  not  only  to  compare  notes  on  the  events 
of  the  week,  but  afforded  an  opportunity  for  a  general 
leave-taking  amid  most  pleasant  scenery  and  surroundings. 


journal  anrj  ^attnt*  ltt?rature. 


Class.                                               , .  Page. 

I.— Plant ,  Apparatus,  and  Machinery GO] 

II.— Fuel,  Gas,  and  Light  60S 

III.— Destructive  Distillation,  Tar  Products,  4c 606 

IV.— Colouring  Matters  and  Dyes  607 

V.— Textiles:  Cotton,  Wool,  Silk,  Ac 609 

VL— Dyeine,   Calico    Printing,    Paper    Staininr,   and 

Bleaching 609 

VII.— Acids,  Alkalis,  and  Salts 610 

VIII.— Glass,  Pottery,  and  Enamels t',11 

IX.— Building  Materials,  Clays,  Mortars  and  Cements..  612 

X.— Metallurgy 

XI.— Electro-Chemistry  and  Electro-Metallurgy  617 

XII— Fats,  Oils,  and  Soap 619 

XIII.— Pigments  and  Paints  ;    Eesins,  Varnishes,  4c. ; 

lndia-Rubber,  4e 

XIV.— Tannine,  Leather,  Glue,  and  Size 62" 

XV.— Manures,  &c ea 

XVI— Sugar  Starch,  Gum,  4c 63S 

XV II.— Brewing,  Wines,  Spirits,  4c 

XVIII.— Foods  ;    Sanitation  ;  Water  Purification  ;  4  Dis- 
infectants   27 

XIX.— Paper,  Pasteboard,  4c 630 

XX.— Fine  Chemicals,  Alkaloids,  Essences,  and  Extracts  G30 

XXI— Photography C3S 

XXII.— Explosives,  Matches,  4c 634 

X  XIII.— Analytical  Chemistry 634 

XXIV.— Scientific  4  Technical  Xctes 


•  Any  of  these  specifications  may  be  obtained  by  post  by  remitting 
M.— the  price  now  fixed  for  all  specifications,  postage  included— to 
«'.  X.  Dalton.  Esq.,  Comptroller  of  the  Patent  Office,  Southampton 
Buildings,  Chancery  Lane,  London,  W.C. 


I.-PLANT,  APPARATUS.  AND  MACHINERY. 

PATENTS. 

/      porating  Solution*  [Brine,  j"c]   toith   Multip      I 
Impts.  in  and  Apparatus  for.     T.  Glover  and1  J.  Brock, 
both    of   Exchange   Buildings,    Liverpool.      Emr,    Pal 
1  1,952,  Julj  6,  1896. 

The  first  part  of  the  apparatus  comprises  a  flat-bottomed, 

I  pan,  in  which  the  liquid  is  heated  bj  a  tire,  or  by  a 

st. 'am   coil,  the  steam    from  this  vessel   being  employed  ' 
evaporate   the  liquid   in   the  second  part  of  the  apparatus. 
The    latter   consists   of    three    superposed    chambers,   the 
uppermost  and  lowest  of  which  are  connected  by  a  Berii 
pipes  passing  through  the  middle  chamber.     The  liquid  i* 
contained  in  the  uppermost  and  lowest  chambers  and  iu  the 
pipes,  and    the   steam  from  the  first   apparatus  is   adm 
into  the  middle  chamber  around  the  pipes.     Currents  of  air 
are    passed    upwards    through   the    pipes    from   the    lowe-t 
chamber,  to  obtain  the  effect  of  ebullition  without  rait 
the   liquid   to    the   boiling   point.      The  third  part   of  th 
apparatus  consists  of  a  vessel  or  a  series  of  vessels  con- 
taining the  liquid,  and  each  provided  with  a  coil  of  pipes, 
through   which   the  air  and  uncondensed  steam    from    the 
apparatus    are   passed.      The    primary   evaporai 
place  in  the  third  apparatus,  and  the  final  evaporation 
in  the  first   apparatus,  the   liquid  and  steam   being  passed 
through   the   multiple   effect    iu   opposite    directions.      The 
apparatus    is    provided    with    suitable    agitators,    and    with 
scrapers  and  elevators  for   the  removal   of  the  deposited 
salts.— It.  A. 

Evaporating  Apparatus  [for  Glycerin,  Salts,  -v, .],  Impts. 
in  and  relating  to.  J.  Foster,  Pollokshields,  Glasgow. 
Eng.  Pat  17,053,  August  1,  1896. 

The  vapour  chamber  of  a  vacuum  evaporating  apparatus  is 
provided  with  a  number  of  hinged  or  movable  plates,  each 
of  which  is  provided  on  its  under  surface  with  a  series  of 
perforated  baffle  plates  adapted  to  trap  and  return  any 
glycerin,  &c.  which  may  be  carried  off  with  the  vapours. 
The  inclination  of  the  hinged  plates  can  be  adjusted  to  an; 
desired  angle,  or  they  can  be  turned  into  a  vertical  position 
to  facilitate  cleaning,  &c.  When  salts  are  deposited  by  the 
evaporation,  a  hopper  chamber  and  valves  are  provided  at 
the  lower  end  of  the  evaporator,  with  a  trapping  chamber 
and  pipe  connection  to  the  vapour  chamber,  to  permit  the 
removal  of  the  salts  without  admitting  air  to  the  evaporator. 

— B.  A. 

Distilling,  Evaporating,  or  Concentrating  Liquids   [Sugar 
Solutions,    Fats,    Oils,    Acids,    Saline    Solutions,    ,v,  .  ], 
Improved  Process  and  Apparatus  for.    W.  P.  Thoi 
322,  High  Holborn,  London.    From  A.  Testelin,  Brussels. 
Eng.  Pat.  7108,  March  18,  1S97. 

The  process  described  by  the  patentee  provides  for  the 
production  of  a  maximum  of  vapour  (as  it  appears  at  the 
commencement  of  violent  ebullition)  in  the  previously 
heated  liquid,  by  bringing  the  liquid  by  mechanical  means 
into  the  state  of  spray  (with  or  without  the  application  of 
steam-)  before  or  after  its  entrance  into  the  evaporation, 
distillation,  or  concentration  space,  so  that  the  escape  of 
the  steam  bubbles  or  of  the  easily  volatilised  constituents 
of  the  liquid  takes  place  upon  a  surface  increased  to  its 
maximum  by  the  division  into  spray.  In  the  apparatus 
described,  the  heat  of  the  escaping  vapours  is  utilised  for 
the  preliminary  heating  of  the  liquid  before  its  entrance 
into  the  spraying  apparatus,  and  the  spraying  is  effected  by 
means  of  an  injector.  Steam  can  also  be  admitted  for 
heating  the  liquid,  either  at  the  commencement  of,  or 
during,  the  spraying  process,  as  may  be  required. — I!.  A. 

Cooling,  Concentrating,  Evaporating,  and  Gradua'.ing 
Liquids;  Impts.  in  Apparatus  fur.  J.  Klein,  Frankcn- 
thal,  German  Empire.  Eng.  Pat.  9941,  April  21. 
The  apparatus  is  of  the  kind  in  which  the  liquid  is  passed 
downward  through  or  over  successive  layers  or  bundli 
brushwood,  &c,  the  bundles  in  the  lower  layers  being  made 
of  greater  length  than  those  in  the  upper  layers,  to  prevent 
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liquid  from  dropping  from  the  ends  of  the  upper  bundles 
directly  into  the  receiver.  The  bundles  aro  also  arranged 
to  break  pitch  vertically,  the  supporting  rods  for  the 
bundles  being  arranged  in  the  form  of  trellis-work. — K.  A. 

Cooling  Liquids  [Water,  A'c.],  Impts.  in  and  connected 
with  Apparatus  for.  J.  Klein,  Frankenthal,  German 
Empire.     Eng.  Pat.  10,02.'),  April  22,  1897. 

Improvements  are  described  in  the  specification  of  Eng. 
Pat.  11,2-16  of  1890  (this  Journal,  1890,  1024),  in  which 
the  liquid  is  ran  downward  between  ranges  of  plates  set 
at  different  angles,  and  is  cooled  by  a  current  of  air  passed 
upward  between  the  plates.  In  the  present  invention 
the  whole  or  part  of  the  ranges  of  cooling  plates  are 
arranged  within  a  pit,  to  reduce  the  lift  necessary  for  the 
liquid  to  be  cooled,  the  plates  within  the  pit  being  en- 
closed, except  at  the  bottom,  by  open  or  close  boarding 
or  walling.  Each  lower  range  of  plates  is  made  of 
greater  length  than  the  range  above,  and  the  projecting 
wings  are  covered  with  hinged  pent-roofs.  The  plates  are 
constructed  in  grid  form,  the  lowest  member  of  the  grid 
bem<:  notched  beneath,  so  that  the  edges  formed  by  the 
notches  conduct  the  liquid  directly  on  to  the  edges  of  the 
plates  beneath.  The  top  edge  of  the  grid  is  provided  with 
a  narrow  notched  trough,  through  which  the  liquid  is 
delivered  on  to  the  plates.  The  cooling  plates  are  sur- 
mounted by  a  chimney-like  structure  adapted  to  induce  a 
current  of  air  through  the  apparatus. — R.  A. 

Vapour  Condei sers,  and  Apparatus  for  Destroying 
Noxious  Fumes,  Recovering  By-Prodncts,from  Distilla- 
tion, and  like  Purposes;  Impts.  in.  S.  G.  Merrick, 
Philadelphia,  and  H.  L.  Washburn,  U.S.A.  Eng.  Pat. 
12,572,  June  8,  1896. 

The  apparatus  consists  of  a  chamber  divided  into  two  com- 
partments by  a  partition,  which,  however,  does  not  reach 
down  to  the  floor  of  the  chamber.  Suitably  suspended  in 
the  chamber  is  a  rotary  conveyor  consisting  of  a  frusto- 
conical  casing  having  spiral  vanes  which  extend  from  the 
axis  to  the  sides  of  the  easing,  the  smaller  end  of  the  casing 
working  in  an  opening  or  stuffing  box  in  the  partition. 

Water  or  other  solution  is  placed  in  the  chamber  to  just 
above  the  level  of  the  axis  or  shaft,  so  that  on  rapid 
rotation  of  the  conveyor,  fumes  or  gases  in  one  compart- 
ment are  drawn  into  the  casing  and  forced  along  with  the 
water  into  the  other  compartment,  whence  they  escape. 

A  modification  is  also  described,  in  which  the  vanes  arc 
replaced  by  a  spiral  pipe. — O.  11. 

Condensing,  Absorbing,  Heating,  Distilling,  and  otherwise 
Treating  Gases  [Benzol, Sec]  and  Liquids;  An  Improved 
Column,  for.  H.  Hirzel,  Leipzig-Plagwitz,  Germany. 
Eng.  Pat.  2900,  Feb.  3,  1897. 

The  column  comprises  a  series  of  superposed  chambers  or 
dishes,  each  provided  with  an  arrangement  of  pipes  adapted 
to  receive  or  circulate  the  cooling  or  warming  gases  or 
liquids,  the  pipes  in  each  chamber  being  either  in  commu- 
nication with  those  of  adjacent  chambers  or  forming  a 
separate  series  for  each  chamber,  and  in  conjunction  there- 
with a  direct  steam  inlet  arranged  below  the  lowest  dish  of 
the  column,  to  serve  for  the  admission  of  steam  for  distill- 
ing, &c.  purposes. — R.  A. 

Smoke  or  Noxious  Gases  or  Vapours,  An  Improved 
R,  pirator  or  Protective  Device  for  Preventing  the 
Inhalation  of.  C.  A.  A.  Miller,  Syracuse,  New  York, 
U.S.A.     Eng.  Pat.  5512,  March  2,  1897. 

The  respirator  consists  of  a  mask  of  non-combustible  ma- 
terial in  a  suitable  frame,  and  provided  in  the  front  with  a 
sighthole  protected  with  mica,  &c,  and  with  a  perforated 
cup  or  holder  to  receive  a  sponge,  &c,  through  which 
respiration  is  effected.  The  mask  has  a  gathered  or  elastic 
backing,  to  enable  it  to  be  fitted  closely  to  the  head,  and 
may  be  secured  in  position  by  a  strap  at  the  back. — E.  A. 


Reducing  the  Pressure  of  Liquids  and  Gases,  Improved? 
Apparatus  for.  li.  Matchett,  Melbourne.  Eng.  Pat. 
4762,  Feb.  22,  1897. 

A  flexible  diaphragm  of  rubber,  &c,  is  employed,  ft 
controls  a  valve  on  the  inlet  pipe  of  the  apparatus.  Spiral 
springs  and  plates  bearing  against  each  side  of  the  dia- 
phragm enable  the  pressure  to  be  reduced  or  adjusted  as 
may  be  desired.  The  apparatus  is  also  fitted  with  a  safety- 
valve  and  pressure-gauge. — O.  H. 

Drying  Moist  Materials,  A  Method  of  and  Apparatus 
for.  E.  Stauber,  Berlin,  Germany.  Eng.  Pat.  9665, 
May  6,  1896. 

The  moist  material — peat,  for  example— is  first  pressed,  and 
then  fed  into  a  revolving  drum  fitted  with  spiral  vanes  on 
the  inside.  Through  this  revolver  pass  the  direct  products 
of  combustion  from  a  steam-boiler  furnace.  After  passing 
through  this  apparatus  the  material  is  lifted  by  an  elevator 
(and,  during  its  passage  through  the  open  air.  cooled)  into- 
a  steam  drying  apparatus,  heated  by  means  of  superheated 
steam  generated  and  superheated  in  the  boiler  and  re- 
volver. The  material  is  carried  through  the  apparatus  oni 
travelling  bands  and  laths. — 0.  H. 


Filtering  Apparatus,  Impts.  in.     S.  K.  Welch,  London. 
Eng.  Pat.  11,633,  March  28,  1896. 

A  frame  or  table  is  employed,  on  which  is  stretched  per- 
forated metal  or  wirework,  and  beneath  which  is  a  shallow 
tank  connected  with  an  air  pump.  An  endless  band  of 
filtering  material,  suitably  carried  on  rollers,  rests  on  the 
perforated  metal  work,  so  that  on  lowering  a  frame  of  about 
the  same  dimensions  as  that  on  which  the  metal  sheet  is 
stretched,  a  shallow  tank  is  formed  with  a  porous  bottom. 
Into  this  tank  passes  the  liquid  to  be  filtered,  the  filtration 
being  expedited  by  the  air  pump.  When  the  pores  of  the 
cloth  become  choked,  a  fresh  portion  of  the  band  is  used, 
the  previously  used  and  fouled  portion  being  in  the  mean- 
time cleaned  and  freed  from  the  deposit. — O.  H. 

Gas  [Oxygen,  Hydrogen,  $"<•.]  or  Gaseous  Fluids  under 
Pressure,  Impts.  in  Cylinders  for  Storing.  W.  Lawson, 
Xewton-le-Willows,  Lancaster,  and  T.  Prescott,  Sale, 
Chester.     Eng.  Pat.   13,331,  June  17,  1896. 

Ct/linders  for  storing  and  conveying  compressed  gases  and 
the  like  are  constructed  .of  corrugated  metal,  fluted  either 
longitudinally,  diagonally,  or  with  transverse  corrugations, 
and  are  provided — in  addition  to  the  ordinary  inlet  and 
outlet  valve — with  a  regulating  or  safety  valve,  whereby  any 
excessive  pressure  sufficient  to  cause  an  extension  of  the 
cylinder  is  automatically  released.  The  exterior  surfaces 
of  the  corrugations  may  be  protected  by  india-rubber  or 
other  flexible  coverings. — 11.  A. 

Cooling  Water  and  other  Liquids,  Impts.  in  Apparatus  for. 
D.  Halpin,  Victoria  Street,  London,  J.  B.  Alliott,  Blooms- 
grove  Works,  Nottingham,  and  L.  Sterne,  Victoria  Street, 
Westminster,  London.     Eng.  Pat.  11,321,  May  23,  1896. 

The  liquid  to  be  cooled  is  made  to  issue  under  pressure  in 
the  form  of  finely  divided  jets  from  ejection  nozzles,  which 
are  arranged  in  conjunction  with  induction  nozzles  at  the 
bottom,  &c.  of  an  open  tower  or  chimney,  &c,  so  as  to 
cause  induced  currents  of  cold  or  cooler  air  to  be  brought 
intimately  into  contact  with  jets  of  liquid,  to  take  up  the 
heat  therefrom. — B.  A. 

Still-worm  Pipes,  and  Supports  for  the  same,  Impts.  in. 
Edwards  and  Co.,  London.  From  L.  Bohimann,  Krausch- 
witz,  Germany.     Eng.  Pat.  1658,  Jan.  21, 1897. 

The  inventor  claims  "  the  combination,  with  helical  earthen- 
ware still-worm  pipes,  of  short  supports  in  which  the  separate 
coils  of  the  pipes  rest,  the  supports  having  double  feet  and 
being  entirely  separate  from  each  other,  and  the  upper  part 
of  each  support  being  separate  from  the  lower  part. — V.  C. 
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II.-FUEL,  GAS.  AND  LIGHT. 

1 '.  n;,  iu\  and  iis  Importance  as    an   Illuminating  Agent. 
i;.  Kraemer.    Chem.  Zeit.  Bep.  1  >'.' 7 .  21,  I 

1  hi  ooal  tar  from  Ihe  gasworks  in  Germany  is  said  ti   h 
oe  of  abonl  three-eighths  of  the  total  consumption  of 
i  nr  in  thai  oountry,  the  remainder  being  imported  from 

abroad — chiefly  England.     Much  attention  has  I d   L-ivcn 

within  recent  years  to  the  production  of  coke  in  i 
evens,  provided  with  moans  for  recovering  tin-  by-products, 
»lu'  benzene  contained  in  the  gas  being  extracted  1>\ 
irbiug  it  in  heavy  tar  nils,  from  which  it  is  subse- 
quently liberated  by  distillation.  At  tin'  beginning  of  last 
year  the  quantity  of  benzene  thus  produced  was  pat  down 
:it  4, .v« i  to  5,000  tons  per  annum,  which  is  said  torepn 
three  times   the  amount  obtainable  from  the  tar  ;    so  that,  as 

regards  their  supplies  of  this  material,  the  German  colour 
works  will  soon  be  quite  independent  of  foreign  sources. 
The  rapid  advance  iu  the  prior  of  benzene  last  year  gave 
rise  to  the  reconstruction  of  a  large  number  of  coke  mens, 
and  it  is  estimated  that  when  tins,.,  and  others  for  v. 
plan-  have  been  prepared,  are  started,  at    li  I   tons 

of  benzene  will  be  produced.  A-  tl  is  quantity  cannot 
iibly  be  consumed,  even  if,  n  addition  to  the  colour 
industry,  it  were  used  for  increasing  the  illuminating  power 
of  gas,  the  author  suggests  that  it  should  be  employed  a-  a 
direct  lighting  agent.  Trials  made  with  xylene  in  an  inoai  - 
i.t  spirit  limp  have  given  the  following  results  :  — 

Candles. 

'.'".  per  cent,  alcohol 

:reof  15  per  cent,  xylene  and  85  percent,  alcohol    8,700 

75  „  .,  7  ■    • 

33J     „  „  66}        „  ,  8^26 

For  incandescent  lamps  the  first  proportion  should  not  be 
exceeded,  otherwise  the  mantle  is  blackened.  Commercial 
90  per  cent,  benzene  gives  equally  good  results.  With 
regard  to  the  illuminating  effect,  it  is  shown  that  for  even- 
loo  parts  of  alcohol  per  se,  only  SI  ■  I  parts  of  mixture  are 
required  when  adding  10  per  cent,  of  xylene,  and  73-2  parts 
when  IS  per  cent,  is  added.  The  latter  represents  a  saving 
of  86*8  per  cent.,  assuming  the  price  of  the  mixture  to  be 
the  same  as  that  of  denatured  alcohol.  In  ease  of  need  a 
mixture  of  66$  per  cent,  of  alcohol  and  'M\  per  cent,  of 
benzene  can  be  used  in  ordinary  petroleum  lamps  in  the 
place  of  petroleum. — D.  B. 

Gas-Igniting  Applian  •es,  Automatic.     B    Drehschmidt. 

J.  fur  Gasbeleucht.  1897,  40,  297—301 

Electrical  appliances  for  igniting  gas  automatically  are 
either  complicated  or  cumbersome.  Platinum  sponge  glows 
in  a  stream  of  hydrogen  and  air,  and  effects  ignition. 
The  hydrogen  being  much  diluted  in  coal-gas,  the  latter 
cannot  be  thus  ignited.  The  sponge,  however,  becomes 
sufficiently  heated  to  warm  a  platinum  wire  embedded 
in  it,  so  that  the  latter  is  made  incandescent  by  the  gas, 
and  ignites  it.  Platinum  sponge  scon  loses  its  activity, 
and  Duke  substituted  for  it,  platinised  meerschaum  or  other 
porous  material,  with  good  results.  A  pellet  of  this  material 
with  a  protruding  platinum  wire,  if  suitably  fixed  with 
regard  to  the  slit  of  a  flat-flame  burner,  will  ignite  the  gas 
whenever  the  gas- tap  is  opened,  and  will  retain  its  efficiency 
for  a  long  period,  provided  the  wire  is  not  displaced  in 
cleaning. 

This  device  is  less  readily  applied  to  incandescent 
burners,  as,  if  suspended  above  the  mantle,  it  becomes 
spoilt  by  the  hot  gases.  S.  Elster  placed  the  pellet  above 
a  special  jet  at  the  side  of  the  burner,  and  by  careful 
manipulation  of  a  two-way  cock  he  was  able  to  first  ignite 
the  Mash-jet,  to  ignite  therefrom  the  principal  flame,  and 
then  to  extinguish  the  flash-jet.  The  intelligent  manipu- 
lation of  the  gas-cock,  which  was  essential  to  its  proper 
working,  rendered  this  device  valueless  for  general  use. 
Canellopoulos  extinguished  the  flash-jet  automatically 
through  the  expansion  of  a  solid,  a  liquid,  or  a  gas,  by  the 
heat  of  the  principal  flame.  In  the  first  application  of  his 
patent,  the  expansion  of  gas,  confined  in  a  sealed  limb  of 
a  U-tube,  forced  mercury  from  the  bend  of  the  tube  np 
the   other  limb,   which   terminated  in  the  flash-jet.     The 


'"  '  '  the  gas  in  limb,  and  thus  extin- 

guished the  jet  \er\  soon  alter  ihe  ignition  of  the  principal 
flame.    This  arrangement  was  faulty,  in  that  the  gas  ii 
simultaneously  to  the  .jet  and  the  burner,  and   collected  in 
the  chimm  j  bi  l    was  lighted  by  the  pellet  ;  and 

thu-   the   principal    flame    was  ignited   with  an 
which  damaged   the  mantle.     rh<    expansion  of  platinum 
wa-  then  made  to  a  duatc  a  two-way  valve  on  the  ga- 
supply.     The  normal  position  of  the  valve  left  the  way  to 
the  flash-jet   only  open.     On   opening   th  gas 

therefore  flowed  to  the  latter  and  was  ignited  bj  the 
platinised  pellet.    The  heat  of  the  flash-flame  expanded  a 

platinum  wire  which  supported  a  lever  attached  to  lie 
valve -plug,  and  its  expansion  partially  opened  the  way  to 
the  burner  The  principal  flame  ignited  from  the  flash-jet 
and  further  expanded  the  platinum  wire,  thereby  closing 
the  way  to  the  jet  ami  extinguishing  it.  When  the  burner 
was  extinguished,  the  in  of  the  wire  automatically 

brought  the  valve  to  its  original  position.  A  failure  oil 
the  part  of  the  pellet  to  ignite  the  gas  is  not  daugerou-.  a. 
only  the  small  quantity  of  gas  for  the  supply  of  the  flash- 
jet  can  escape  to  the  air. — J.  A.  1!. 

Sulphur  and  Hydrogen,  Conditions  of  Direct  Combination 

of.     II.  Pelabon.     Comptes  Ion  I.  1897,686. 

See  under  VII.,  page  610. 

Illuminating  Gas,  Determination  of  Ozygen  in.   t  >.  Pfeiffer. 

.1.  fur  Gasbeleucht.  1897,  40,  : t "•  4 . 

See  unler  XXIII.,  p.tge  635. 

PATENTS. 
Ocens  for  Drying  and  Burning  Tiles,  Pottery,  and  other 
Plastic  or   Semi-dry  Ware :    Impls.  in.     R.    Stanley, 

Nuneaton,  Cheshire.  Eng.  Pat.  7899,  April  14,  1896. 
As  oven  or  kiln,  having  a  chamber  underneath  the  floor  in 
direct  communication  with  the  tire-holes,  and  openings 
leading  from  the  chamber  through  the  floor  into  vertical 
floes.  The  floor  of  the  oven  is  carried  upon  fire-bricks 
arranged  in  such  a  way  that  the  tire  from  the  fire-holes 
may  collect  and  combine.  A  casing  is  employed  between 
the  walls  of  the  oven  and  the  goods  to  be  burnt,  forming  a 
flue  or  flues  down  which  the  fire,  after  having  passed  op  the 
vertical  flues,  may  descend  and  be  led  oil'  to  an  outside 
chimney. — V.  C. 

Metallic  Threads.  Refractory  [Incandescent  Gas-burners'}  ; 

Impls.  in  or  relating  to  the  Manufacture  of.  M.  h. 
lies-.  London.  From  E.  Oberle,  Paris.  En».  Pat. 
12,056,  June  2,  1896. 

Tins  specification  refers  to  the  preparation  of  oxide  threads 
for  incandescent  gas-burners.  A  50  per  cent,  solution  of 
thorium  oxychloride  (Thl  >C1.)  in  alcohol  is  mixed  with  a 
3—20  per  cent,  solution  of  nitrocellulose  in  alcohol-ether  if 
the  thread  is  to  be  spun  under  water,  or  with  a  20  per  ceut. 
solution  if  it  is  to  be  spun  under  pressure  in  the  air.  The 
oxychloride  may  be  spun  when  mixed  with  one-fourth  part 
of  nitrocellulose.  The  proportion  of  alcohol  must  excee  1 
that  of  ether  in  a  homogeneous  solution,  because  ether  pre- 
cipitates Th02  or  a  basic  salt.  The  spinning  is  effe 
with  either  a  weak  or  a  strong  solution.  In  the  former 
e  ise  the  solution  is  passed  through  glass  tubes  with  capil- 
lary openings  immersed  in  water,  the  solution  being  drawn 
by  clockwork  or  otherwise  through  the  water,  in  which  the 
alcohol  and  ether  dissolve  ;  the  threal  is  then  dried  in  the  air. 
In  the  latter  case,  the  solution,  consisting  of  2U  per  cent  of 
nitrocellulose  and  80  per  cent,  of  thorium  oxychloride, 
ThOCL.  with  0*75  of  cerium  oxychloride,  dissolved  in  ether 
and  alcohol,  is  passed  under  pressure  into  the  open  air. 
The  threads  are  finally  decomposed  by  heating  in  a  closed 
vessel  or  in  the  open  air  at  a  low  temperature,  whereby  the 
nitrocellulose  is  burned  an  1  the  salts  are  broken  up  into 
oxyhydrates,  which  arc  then  converted  into  oxides  bv  means 
of  a  Bunsen  burner.  The  threads  may  be  denitrated  by 
means  of  ammonium  hydrosulphide  if  preferred.  J3v  usin<» 
a  salt  that  may  be  metallised,  in  place  of  thorium  compounds, 
threads  for  incandescent  electric  lamp  filaments  may  be  made 
in  the  same  manner. — W.  G.  M. 
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Incandescing  Media  for  Lighting  Purposes,  Impts.  in  the 
Manufacture  <;/".  E.  Langhans,  Berlin.  Eng.  Pat. 
14.S45,  July  4,  189G. 

The  claims  are  for  the  manufacture  of  incandescent  media 
composed  of  zirconia  with  about  1  per  cent,  of  vanadium 
pentoxide.  i.' an  ties  may  be  made  in  the  ordinary  way  by 
impregnating  a  fabric  with  an  aqueous  solution  of  zirconium 
and  vanadium  salts,  and  then  burning  off ;  or  a  zirconia 
body  may  be  first  made  (say  according  to  Eng.  Pat.  22,396  of 
1893),  then  impregnated  with  an  aqueous  vanadium  solution 
and  calcined.  A  paste  may  be  made  by  impregnating 
zirconia  with  an  aqueous  vanadium  solution,  and  the  bodies 
made  from  this  paste  are  then  dried  and  calcined  in  a 
Bunsen  flame. — H.  B. 

Filaments  for  Use  in  Electric  Glow  Lamps,  Impts.  in. 
[Impregnation  uith  Bare  Earth  OxidesJ]  F.  de  Mare, 
Paris,  France.  Eng.  Pat.  16,534,  July  25,  1896. 
The  improved  filament  is  formed  of  a  vegetable  fibre  or 
thread  impregnated  with  an  aqueous  solution  of  an  organic 
salt  of  one  or  more  of  the  rare  earths,  the  object  being  to 
obtain  a  mixture  of  carbon  and  the  oxide  of  the  rare  earth, 
the  latter  acting  as  the  irradiating  substance,  and  the  former 
as  the  conductor  of  electricity.  The  solution  preferably 
employed  is  one  of  the  citrates  obtained  by  precipitating 
with  ammonium  citrate,  a  solution  composed  of  thorium 
nitrate  and  cerium  nitrate,  the  proportions  being  99  per 
cent,  of  the  oxide  of  the  former,  and  1  per  cent,  of  the 
oxide  of  the  latter.  The  carbonised  filament  is  soaked  a 
second  time  in  the  solution,  and  then  dried  and  annealed 
electrically.  Instead  of  the  soaking,  a  mixing  process  may 
be  employed,  in  which  the  organic  salt  is  mixed  with  the 
vegetable  substance  before  it  is  drawn  into  a  filament,  the 
latter  being  then  soaked  several  times  in  the  solution  of  the 
salt,  and  annealed  as  before. — G.  H.  14. 

Incandescence  Bodies  for  Illuminating  Purposes,  Impts.  in 
the  Manufacture  of.  W.  Nicholls,  Loudon.  Eng.  Pat. 
16,966,  July  30,  1896. 

Mantles  are  to  be  prepared  in  the  ordinary  way  by  im- 
pregnating a  fabric  with  a  solution  prepared  as  follows  : — 
"2  grms.  of  palladium  chloride  dissolved  in  100  grms.  of  water 
and  3  grms.  of  platinum  chloride  dissolved  in  100  grms.  of 
water  are  each  mixed  with  25  grms.  of  tartar  emetic,  and 
25  drops  of  each  or  50  drops  of  their  mixture  are  added  to 
a  solntion  consisting  of"  12 '5  grms.  of  zirconium  nitrate, 
6-25  grms.  of  calcium  nitrate,  and  8-5  grms.  of  ammonium 
nitrate.  Other  suitable  soluble  salts  of  zirconium,  calcium, 
and  antimony  may  be  nsed.  It  is  stated  that  a  mantle  so 
prepared,  if  placed  on  a  Bunsen  burner,  will  ignite  the  gas 
when  the  latter  is  turned  on.  The  claims  are  for  ,;  a  self- 
igniting  incandescence  body  "  and  for  the  above-described 
impregnating  solutiou. — H.  B. 

Incandescent  Light  produced  from  Benzine  Gas.  An 
Apparatus  for  Producing  and  Using  an.  P.  W.  von 
Gehlen,  Prussia.     Eng.  Pat.  2194,  Jan.  27,  1897. 

Tiif.  single  claim  is  for  "  an  arrangement  for  the  production  ' 
of  benzine  gas  incandescent  light,  characterised  by  the  fact 
that  compressed  air  is  forced  over  the  surface  of  benzine, 
and  becoming  impregnated  with  hydrocarbon  thereby,  flows 
to  an  incandescent  gaslight  burner  of  which  the  annular 
cone  surrounding  the  nozzle  is  solid  or  imperforate."  The 
"  annular  cone  surrounding  the  nozzle  "  is  not  perforated 
with  air  inlets,  because  the  gaseous  mixture  contains  sufficient 
air  for  combustion. — H.  B. 

[Mantles.']      Incandescent    Gas    Burners,     Impts.    in. 
V.  Meyer,  Paris.    Eng.  Pat.  8759,  April  6,  1897. 

The  improved  burner  consists  of  incandescence  material, 
which  is  formed  into  beads  or  particles  of  any  suitable  shape, 
these  being  strong  upon  :i  double  wire  and  arranged  in  net- 
work form  over  a  Bunsen  burner,  so  as  to  form  a  mantle. 
The  air  inlets  of  the  burner  are  much  larger  than  usual, 
and  are  fitted  with  wire  gauze. — H.  B. 


Bunsen  Burners  and  Incandescent  Gas  and  Similar  Lamps 
in  which  such  Burners  are  Incorporated,  Impts.  relating 
to.  A.  H.  Catherwood,  Bermondsey.  Eng.  Pat.  11,106, 
May  21,  1896. 


The  combination  illustrated  and  claimed,  is  that  of  an 
incandescence  lamp  of  the  usual  type,  with  a  globe  surround- 
ing the  chimney,  the  globe  resting  upon  a  gallery  which 
forms  the  upper  part  of  an  imperforate  casing  that  surround* 
the  burner  and  passes  down  to  a  point  below  the  air-inlet 
holes,  where  it  is  fastened  by  an  air-tight  joint  to  the  burner 
tube.  Thus  the  air  supply — both  that  portion  which  enters 
by  the  air-inlet  holes  and  that  which  passes  in  at  the  bottom 
of  the  chimney — must  all  pass  down  between  the  globe  and 
the  chimney,  receiving  a  preliminary  heating,  and  being- 
unaffected  by  draughts.  Another  claim  is  for  a  device  con- 
sisting of  a  tubular  piece  of  glass  filling  up  the  space- 
between  the  "  lighting-back  "  plate  and  the  lower  edge  of 
the  chimney  ;  in  this  way  no  air  can  enter  at  that  point, 
and  the  entire  air  supply  must  enter  through  the  air-inlet 
holes.— H.  B. 

Incandescence  Spirit  Lamps,  Impts.  in.     E.  Becker,  Berlin. 
Eng.  Pat.  10,710,  May  18,  1896. 

The  improvements  relate  to  lamps  of  the  type  in  which  a 
small  heating  flame  from  a  central  wick,  vaporises  the- 
spirit  which  is  drawn  upwards  from  the  reservoir  by  two  or 
more  main  wicks,  the  tops  of  the  latter  being  in  the  gasify- 
ing chamber.  The  improvements  are  embodied  in  the- 
claims,  which  are  for  a  spirit  incandescence  lamp  in  which 
the  heating  gases  of  the  vaporising  flame  pass  through  the- 
Bunsen  burner  by  means  of  a  central  pipe  serving  as  a 
draught  cylinder  and  passing  through  the  gasifying  chamber, 
and  are  led  by  a  lateral  branch  pipe  up  into  the  chimney 
surrounding  the  mantle  burner  ;  the  objects  being  to  avoid 
smell,  to  heat  the  mixture  of  gas  and  air,  to  keep  external 
parts  cool,  and  to  give  a  steady  flame  when  .  the  lamp  is. 
carried  about. — H.  B. 

Acetylene,  Treating  Prior  to  Combustion  ;  Impts.  in  and 
connected  with  the  Method  and  Apparatus  for.  T. 
Thorp,  Whitefield,  near  Manchester,  and  T.  G.  Marsh, 
Manchester.     Eng.  Pat.  12,942,  June  12,  1896. 

The  invention  refers  to  methods  of  and  apparatus  for 
diluting  acetylene  with  air  or  other  gases  for  the  supply  of 
ordinary  gas  burners  at  low  pressure.  Acetylene  at  a 
pressure  of  about  G  ins.  of  water,  feeds  an  injector  which 
draws  in  the  diluent,  and  the  mixture  is  stored  in  a  low- 
pressure  holder,  the  bell  of  which  actuates  a  tumbler 
arrangement  which  opens  or  closes  the  valve  on  the  injector 
inlet  pipe  as  required.  Or  the  acetylene  drives  a  motor — 
preferably  of  gas-meter  type — which  pumps  the  diluent 
along  with  the  exhaust  acetvlene  into  a  mixing  chamber. 

—J.  A.  B. 

Acetylene  Gas,  Impts.  in  Automatic  Apparatus  for  the 
Manufacture  of.  J.  E.  Atkinson  and  J.  M.  Labouchere, 
both  of  Liverpool.     Eng.  Pat.  13,147,  June  15,  1896. 

Two  generators,  automatically  acting  in  succession,  are 
supplied  with  water  from  a  reservoir  through  a  non-return 
valve.  A  gasometer  and  safety  devices  are  provided.  In 
another  pattern  the  carbide  is  placed  in  a  receptacle  within 
the  gasometer,  which  has  a  dished  top,  with  door  and  seal 
for  the  introduction  of  fresh  carbide.  In  a  portable  pattern, 
the  bell  of  the  gasometer  is  weighted  so  that  it  does  not 
rise. — J.  A.  B. 

Acetylene  Gas,  Impts.  in  Apparatus  for  Generating, 
Storing,  and  Cooling.  F.  8.  Thorn  and  C.  Hoddle,  both 
of  London.     Eng.  Pat.  15,962,  July  18,  1996. 

Close  cylindrical  carbide  containers  with  external  mouth- 
pieces are  situated  at  the  foot  of  the  tank  of  a  gasholder. 
The  fall  of  the  gasholder  bell  opens  a  ball  cock,  and  permits 
water  to  enter  one  compartment  of  one  container.  As  each 
compartment  is  exhausted,  the  water  flows  on  to  the  next. 
When  one  container  is  exhausted,  another  ball  cock 
operates  and  admits  water  to  the  next  container. — J.  A.  B. 
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line.  Apparatus  for  Generating  and  Storing.     Q 
Koussy  de  Sales,  Lyons,  France.     Bog  Pat.  'J-'.'L'.  Jan. 
•JS.  1897. 

A  a  08E  vessel  contains  a  fixed  bell  with  i traded  upper 

part  rii'  water  in  the  bell  acts,  until  its  level  is  depressed 
liv  ih.'  ras  produced,  on  carbide  introduced  in  cartridges 
into  projecting  receivers,  which  can  be  slmt  oil  from  the 
bell  bj  valves.  The  gas  passes  through  a  non-return  valve 
and  washer  to  an  elastic  bag,  and  thenci  to  the  burner. 
Safety  devices  are  provided. — J.  A.  B. 

Acetylene  Gas,  Impts.  in  Means  for  Generating,  Holding, 
and   Burning.     Hon  Carlos  I'..  \  Franco,  San  Gervasio, 
Barcelona.     Eng.  Pat.  5286,  Feb.  26,  1897  (.under 
International  Convention). 

I'm  invention  comprises  a  fixed  or  portable  gasogcne 
consisting  of  two  connected  reservoirs  for  water,  the  lower 
of  which  contains  a  carbide  chamber,  to  which  the  water 
gains  access  by  means  of  wicks  of  any  porous  material. 

—J.  A.  B. 

Acetylene  Gas,  An  Improved  Apparatus  for  the  Manufac- 
ture of.  II.  K.  Alexandre,  Barcelona,  Spain.  Eng.  Pat. 
5918,  March  5,  1897. 

Tick  apparatus  consists  of  a  generator  with  vertically 
separated  compartments  which  come  into  action  succes- 
sively ;  a  bell  gasholderwitfa  rack  which  operates  the  water- 
supply  tap  to  the  generator;  a  gas-inlet  pipe  sealed  in  the 
water  of  the  gasholder  tank,  so  that  the  passing  gas  is 
washed;  and  a  signal  device  giving  notice  of  the  exhaustion 
of  the  carbide.— J.  A.  11. 

Acetylene,  Impts.  in  Apparatus  for  Manufacturing. 
H.  Cousin,  Paris.     Eng.  Pat.  8552,  April  3,  1897. 

A  statiuxauy  hopper  containing  carbide  IS  supported  above 
a  gasholder  bell  which  floats  in  an  annular  tank.  To  the 
bottom  of  the  hopper  is  attached  a  small  bell  which  clips  in 
an  annular  tank  riveted  to  the  crown  of  the  gasholder  bell. 
The  valve  at  the  bottom  of  the  hopper  is  kept  closed  by 
means  of  springs,  until  the  weight  of  the  gasholder  hell  in 
its  lowest  position  is  thrown  upon  it,  when  it  is  opened  and 
carbide  drops  through  into  water  at  the  base  of  the 
apparatus.  The  gas  is  purified  in  four  compartments,  con- 
taining, in  order,  sulphate  of  copper,  oxide  of  iron,  carbide 
of  calcium,  and  chloride  of  calcium. — J.  A.  IS. 

Acetylene  Gas,  Impts.  in  Apparatus  for  Developing. 
W.  P.  Thompson,  Liverpool.  From  The  Deutsche 
Acetylengas    Gesellschaft     mil    bescbranfcter   Haftnng, 

Berlin.     Eng.  Pat.  10,199,  April  23,  1897. 

A  gasholdei;  bell  supporting  a  carbide  container  moves  in 
the  annular  space  between  two  concentric  tanks,  the  inner 
of  which  contains  water  for  the  decomposition  of  the  carbide. 
An  air  lock  for  admission  of  carbide  is  provided. — J.  A.  B. 

Acetylene  Gas,  Impts.  in  Apparatus  for  Generating. 
D.  C.  Morencv,  Levis,  Canada.  Eng.  Pat.  10.1S6,  April 
23, 1897. 

The  gas  is  generated  by  water  admitted  to  carbide  through 
the  top  of  a  vessel  of  bell  gasholder  pattern.  It  escapes  to 
a  bell  gasholder,  in  the  crown  of  which  is  a  subsidiary 
holder,  the  bell  of  which  operates  its  inlet  valve.  Burners 
are  supplied  from  this  subsidiary  holder.  Depression  of  the 
level  of  the  liquid  in  the  main  holder  cuts  off  the  supply  of 
water  to  the  generator. — J.  A.  B. 

Carbides  of  the  Earth  Metals  and  Alkali  Earth  Metals, 
Impts.  in  the  Manufacture  of.  L.  M.  Builier,  Paris, 
France.     Eng.  Pat.  16,255,  July  22,  1896. 

Ix  the  improved  process  for  the  commercial  manufacture 
of  carbide  of  calcium,  or  of  any  of  the  carbides  of  the  earth 
metals  and  alkali  earth  metals,  the  temperature  at  which 
fusion  takes  place  is  lowered  by  the  addition  of  some 
suitable  flux,  such  as  10  per  cent,  fluorspar,  fluoride  of 
aluminium,  cryolite,  or  other  fluxes,  such  as  alumina, 
silicates,  &c,  according  to  the  nature  and  purity  of  the 
carbide  required.     The  process  may  be   carried  out  by  the 


method  described  in   E  ap     Pat.  2820,   Feb 

Journal,    1896,   -'■•"■!  ■    other   method,    whether 

electrical  or  otherwise.— G,  il.  K. 

/      ltment  of  tins  for   Illuminating   and  other  Purpc 
Impts.  in  and  relating  t*<  tin.     \.    \n,r,  Hammersmith. 
Eng.  I'at.  12,430,  Jane  6,  I 

The  gas  i-  dried  and  expanded  before  passing  to  the 
burner-.     This  is  done  bj  passing  it  th  ited 

by  one  or  more  ordinary  gas  burni  rs.     R.  S 

Removal  of  Sulphuretted  Hydrogen  from  Gasesor  Ga  • 
Mi  riures.  Aii  Improved  Process  and    \pparatus   for  the 
II.  Strache,  Vienna.     Eng.  Pat.  l  1,943,  Julj 

Tub  sulphuretted  hydrogen  is  removed  by  meansof  nitric 
acid,  nitrous  acid,  or  oxides  of  nitrogen,  with  or  without 
the  addition  of  air  or  oxygen.  The  best  plan,  it  is  stated, 
is  to  have  three  vessels  arranged  at  different  levels.    The 

gas  to  be  Heated.  mixed  with  air,  is  led  into  the  lower 
vessel,  in  which  it  is  treated  with  dilute  nitric  or  nitrons  acid, 
which  is  the  mixture  which  run-  away  from  the  third 
vessel.  It  then  passes  to  the  second  vessel,  in  wl 
treated  with  concentrated  nitric  acid,  and  is  finally  washed 
with  water  in  the  third  or  uppermost  vessel.  The  sul- 
phuretted hydrogen  is  recovered  a<  snlphnr  from  theveE 
and  discharged  liquid. — B.  S. 

Manufaclun  of  Gas,  and  Apparatus  therefor;  Impts.  in 
the.  W.  L.  Wise,  London.  From  Prof.  E.  Thomson, 
Swampseott,  U.S.A.     Eng.  Pat  16,692,  July  28,  1896. 

To  manufacture  a  combustible  gas  consisting  mainly  of 
carbon  monoxide,  hydrogen  and  nitrogen,  a  vertical,  lined 
gas  producer,  having  a  vertical  central  division  rising  some 
distance  from  the  base,  is  employed  ;  or  two  such  chambers 
connected  together  near  their  upper  ends  may  be  us 
Instead  of  the  usual  bricks  employed  as  regenerative 
material,  or  in  addition  thereto,  the  ashes  of  the  fuel  used 
in  the  chambers  are  employed.  Air  is  passed  through  this 
heated  incombustible  inert  material,  thence  upward-  through 
a  mass  of  combustible  fuel,  over  the  top  of  which  water  is 
discharged.  The  gases  produced  are  then  drawn  down- 
ward- in  the  second  portion  of  the  chamber  (or  the  second 
one  when  two  are  used),  through  the  incandescent  fuel  and 
ashes  therein,  thereby  abstracting  the  heat  therefrom  ;  and 
finally  the  gaseous  mixture  is  collected,  or  used  at  once  in  a 
ga-  engine.  The  direction  of  inflow  of  air  and  outflow  of 
gas  is  reversed  from  time  to  time,  either  automatically  or 
by  hand.  The  two  forms  of  producer  are  illustrated, 
showing  suitable  valve  mechanism,  and,  in  the  case  where 
two  chambers  are  employed,  the  connections  with  the  gas 
engine  to  be  driven,  and  the  mechanism  for  operating  the 
reversing  valves  automatically  from  that  engine. — R.  S. 

Condensing,  Absorbing,  Heating,  Distilling,  and  otherwist 
Treating  Gases  [Benzol  Vapours,  .jr.]  and  Liquids 
An  Improved  Column  for.  H.  Hirzel,  Leipzig-Plagwitz 
Germany.     Eng.  Pat.  2900,  Feb.  3,  1897. 

See  under  I.,  page  C02. 

Producer-  and  Water-Gas,  Improved  Process  and  Ap- 
paratus for  Manufacturing.  C.  Whitfield,  Kettering. 
Eng.  Pat.  12,771,  June  10,  1896. 

Producer  gas  haviDg  the  smallest  percentage  of  nitrogen, 
and  a  high  percentage  of  carbonic  oxide,  hydrogen,  and  of 
the  lighter  hydrocarbons,  is  obtained  by  raising  the  fuel  at 
the  bottom  of  a  generator  or  producer  to  a  high  temperatnre 
by  forcing  in  air,  and  by  injecting  into  the  incandescent 
fuel,  at  a  point  above  the  combustion  zone,  steam  and  the 
volatile  compounds  given  off  from  the  green  fuel  at  the 
upper  part  of  the  generator.  The  products  of  combustion 
of  the  fuel  and  of  the  decomposition  of  the  steam  and  the 
volatile  products,  are  withdrawn  from  the  producer  at  a 
point — say  2  or  3  ft. — below  the  top  of  the  generator  and 
below  the  point  where  the  volatile  compounds  are  given  eff 
from  the  green  fuel.  The  latter  are  withdrawn  through  a 
suitable  connection  pipe,  and  are  passed  into  the  column 
at  another  point  along  with  the  steam  of  the  steam  injector. 

— B.  s. 
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Gas  Furnaces,  Impts.  in.  T.  Fletcher,  and  Fletcher, 
Russell,  and  Co.,  Ltd..  Warrington.  Eag.  Pat.  7067, 
March  18,  1897. 

The  gaseous  fuel  employed,  is  composed  of  air  under  pres- 
sure mixed  with  a  light  hydrocarbon,  such  as  gasoline  or 
beuzoline.  For  an  oxidising  flame,  the  air  is  not  fully 
saturated  with  hydrocarbon ;  for  a  reducing  flame,  it  is 
supersaturated.  The  mixture  is  caused  to  come  into  direct 
contact  with  the  material  to  be  heated,  and  is  injected  at  a 
tangent  to  the  inner  diameter  of  a  ring  or  cylinder  enclosing 
the  articles  to  be  heated. — R.  ?. 

Enriching  Gas,  An  Improved  Composition  and  Apparatus 
for.  A.  A.  Stephenson.  Sydney,  New  South  Wales.  Eng. 
Fat.  7991,  March  29,  1897. 
The  composition  consists  of  \  of  a  pint  of  oil  of  cloves,  2 
pints  of  "  test  ether,"  2  pints  of  petroleum,  2  pints  of  gasoline, 
and  2  pints  of  kerosene,  mixed  with  the  following  dry  sub- 
stances :  y  lb.  of  powdered  camphor,  J-  lb.  of  powdered  resin, 
i  lb.  of  powdered  whiting,  and  |  lb.  of  powdered  glue.  The 
enriching  apparatus,  which  is  charged  with  the  above  com- 
position, and  through  which  the  gas  is  passed,  consists  of  a 
box  having  inlet  and  outlet  unions,  a  charging  hole,  and,  in 
its  interior,  rows  of  wires  for  supporting  canvas,  wicks,  or 
other  similar  absorbent  material. — R.  S. 

Lighting  and  Beating  by  Means  of  Hydrocarbons,  Appa- 
ratus for.  S.  Fitt,  Sutton,  Surrey.  From  La  Compagnie 
Internationale  des  Precedes  Adelphe  Seigle,  Paris.  Eng. 
Pat.  8177, March  30,  1897. 

The  apparatus,  which  is  specially  applicable  to  heating 
steam  boilers  by  the  use  of  light  or  heavy  liquid  hydro- 
carbons, consists,  1st,  of  a  retort  in  which  the  hydrocarbons 
are  gasified;  2nd,  a  sprayer  (optional)  ;  and  3rd,  a  perma- 
nent lighter  placed  between  the  jet  and  the  furnace  to  be 
heated.  The  retort  is  a  cylindrical  vertical  column, 
through  the  hollow  walls  of  which,  or  through  a  helical 
tube  arranged  inside  the  wall,  the  hydrocarbons  are  passed 
from  above  downwards,  and  provided  with  a  lamp  in  its 
lowest  part,  which  at  first  is  fed  with  an  easily  inflammable 
light  hydrocarbon,  but  afterwards  solely  by  some  of  the 
vapour  produced.  The  sprayer  is  omitted  when  using  light 
hydrocarbons.  The  lighter  is  a  casing  having  an  inner 
metallic  or  refractory  wall,  which  slightly  pinches  the  gas, 
while  its  axis  is  coincident  with  that  of  the  flame. — E.  S. 

Furnaces  for  Use  with  Light  Hydrocarbons  as  Fuel, 
Impts.  in.  T.  Fletcher,  and  Fletcher,  Russell,  and  Co., 
Ltd.,  Warrington.     Eng.  Pat.  9042,  April  9,  1897. 

The  furnace,  to  be  used  instead  of  a  muffle  or  the  like,  is 
circular  in  plan,  with  any  suitable  centrally  perforated 
cover.  In  the  centre  of  the  furnace  bottom  there  is  a 
movable  or  permanent  circular  wall,  or  a  flat-bottomed, 
open-topped,  cylindrical  container,  leaving  an  annular 
passage  between  it  and  the  circular  wall.  Into  this  annular 
passage  the  benzoline  or  gasoline  flame  is  injected,  through 
an  opening  in  the  furnace  casing  at  a  tangent  thereto.  The 
work — such  as  enamels  and  dentists'  work — is  placed  in  the 
inner  container  or  space. — 11.  S. 

A  Photometer  for  Automatically  Measuring  and  Register- 
ing the  Intensity  of  the  Light  of  a  (las  Flame,  and 
Apparatus  therefor.  W.  and  B.  Cowan,  Ltd.,  West- 
minster. From  C.  V.  L.  Martenson,  Rio  de  Janeiro.  Eng. 
Pat.  9041,  April  9,  1897. 

See  under  XXIII.,  page  034. 

m.— DESTRUCTIVE  DISTILLATION, 
TAR  PRODUCTS.  Etc. 

Petroleum,    Caucasian  ;     New    Constituents   of. 
W.  Markownikoff.     Ber.  30,  [8],  974—977. 

Coxteabt  to  his  previously  published   opinions  (J.  Russ. 

Chem.  Soc.    1890,  23),    that    the   fractions   boiling   below 

sively  (.f  paraffins,  the  author  now  finds 

that  in  some  of  these  the  specific  gravities  are  higher  than 


is  consistent  with  this  assumption,  and  indicate  the  presence 
of  cyclic  hydrocarbons.  This  is  the  case  with  the  fractions 
boiling  between  5S°  and  48°,  and  from  87°  to  81°,  where  the 
sp.  gr.  rises  continuously  as  the  boiling  point  recedes  ; 
and  since  in  the  fraction  68' — 70,  the  sp.  gr.  is  0'692, 
whilst  that  of  normal  hexane  is  0-663,  and  in  the  fraction 
36° — 38°  the  sp.  gr.  is  0-643,  that  of  normal  pentane  being 
0-6263,  it  is  assumed  that  the  methylpentamethylene  known 
to  be  present  in  the  fraction  6S — 73"  is  concentrated  in  the 
fraction  71" — 75°,  the  presence  of  another  cyclic  hydro- 
carbon (trimethyltetramethylene  or  tetramethyltrimethyleue) 
being  conjectured  in  the  fractions  between  79°  and  85°. 

In  the  fraction  50° — 51°  the  sp.  gr.  (0'751)  indicated 
cyclopentane,  the  secondary  nitro-product  obtained  from 
this  fraction  yielding  the  characteristic  benzoyl  derivative 
(glutaric  acid)  indicative  of  pentamethylene.  From  this  and 
the  adipinic  acid  obtained  by  nitrating  the  hexamethvlene 
fractions,  it  is  concluded  that  the  cyclic  hydrocarbons  having 
no  branch  are  converted  on  oxidation  into  the  corresponding 
dibasic  acids. 

The  fraction  91° — 93'  (sp.  gr.  0-730)  was  examined  and 
found  to  contain  a  branch  chain  hydrocarbon,  C-HH,  yielding 
a  tertiary  nitro-product,  Cj-H^NO;.,  boiling  at  131° — 132  , 
the  corresponding  tertiary  alcohol  boiling  at  144° — 145°. 
In  preparing  the  latter,  an  unsaturated  hydrocarbon,  which 
can  only  be  CrHi;,  was  also  formed,  and  yielded,  on  pro- 
longed heating  with  hydrogen  iodide,  a  hydrocarbon  distilling 
at  88° — 93°,  the  polymerised  products  boiling  at  94° — 130° 
and  130°— 240°.  When  refractionated,  the  bulk  had  a 
boiling  point  of  91° — 93°  and  a  sp.gr.at  4° — 20°  of  0-7231, 
with  a  vapour  density  of  3-45,  this  sp.  gr.  being  lower  than 
that  (0-7543)  found  for  synthetic  dimethylpentamethylene 
by  Zelinsky  and  Rudsky. — C.  S. 

Petroleum,    a    South   American  ;    Composition    of.       C.    F. 

Maberv  and  A.    S.  Kittelberger.     Amer.   Chem.    J.  19, 

[5],  374—381. 
The  sample  examined  was  obtained  from  the  vicinity  of 
the  Magdalena  River,  in  Colombia.  The  crude  oil  had  a 
sp.  gr.  of  0-9480  at  20°  C,  with  0-70  per  cent,  of  sulphur, 
about  0-320  per  cent,  of  nitrogen,  and  0-011  per  cent,  of 
ash  (containing  much  iroD)  ;  the  percentages  of  carbon  and 
hydrogen  being  85-45 — 85-80  and  11-79 — 12-02  per  ceut. 
respectively,  and  the  bromine  absorption  12-09  per  cent. 
The  colour  was  dark  and  the  consistency  thick  and  viscous. 
On  distillation  under  ordinary  pressure,  the  first  fractions 
came  over  at  260°,  and  the  highest  (those  distilling  between 
310°  and  345°)  were  badly  cracked,  as  evidenced  by  the  high 
bromine  absorption  (34-96  per  cent.),  thus  differing  from 
North  American  oils.  In  vacuo  the  first  fraction  passed 
over  at  100'  C,  the  largest  individual  fractions  above  that 
temperature  being  those  at  140° — 150°  and  150° — 155°.  On 
repeated  distillation,  under  atmospheric  pressure,  of  the 
fractions  up  to  150"',  the  fraction  collected  at  170° — 172° 
yielded  a  hydrocarbon  approximating  to  the  formula 
C10H^.  and  that  at  190 — 192=  a  hydrocarbon  corresponding 
toC„H2  (sp.  gr.  0-8381)  or C12H«4.  The  next  distillate 
of  importance  came  over  at  212° — 214°:  formula  C12II;,. 
sp.  gr.  0-8483  ;  and  as  the  sp.  gr.  of  the  oil  after  treatment 
gave  0-8484 — the  same  value  as  the  crude  distillate — it 
appears  that  this  petroleum  consists  mainly  of  a  single 
series  of  hydrocarbons  (only  a  trace  of  aromatic  hydro- 
carbons being  present)  :  the  C»H;.,  series,  similar  to  the 
naphthenes  in  Russian  petroleum,  which  is  the  first  instance 
noticed  of  such  a  constitution  in  American  oils. — C.  S. 

PATENTS. 
Ammoniacal   Liquor,    A    Process  for  removing  Carbonic 
Acid  and    Hydrogen    Sulphide  from.       A.    Feldmann, 
Bremen,  Germany.     Eng.  Pat.  10.501,  April  27,  1S97. 
See  under  VII.,  page  611. 

Oil    [Mineral'},  Impts.  i/i   the    Process  of  and  Apparatus 
for  Deodorising.      J.  R.   Whiting,  Connecticut,  and   W. 

A.  Lawrence,  New   York.    Eng.  Fat.    10,526,  April  27, 

1897. 
The  process  is  one  for  refining  and  deodorising  the  lighter 
products  of  the  distillation   of  petroleum  and  coal,  such  as 
petroleum  ether,  gasoline,  benzine,  naphtha,  &c. 
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IY.-C0LOURING  MATTERS  AND  DYES. 

/'  Extracts  in  Powder.  Leipzig      l 

Zeit  46,  [6],  244. 

Suuui.  fustic,  and   Persian  berry  extract*  have  recently 
been  put  on  the  American  market  in  powder  form.    Ti 
extracts  are  Baid  to  be  very  pure,  -tab]  >,  and  to  effect  a 
saving  in  carriage  in  cases  where  the  articles  have  to  be 
i •  till  long  distances.  —  1.  S. 

o-Nitro-p-pfienylene  Diamine.     C.  Biilow  ani  E.  Minn. 
Ber.  30,  977—988. 

Pr    the   action   of  nitrite   on    nitro-zt-pheoylene  diamine, 
Biilow  (Ber.  29,  288  I  hut  only  one  of  the  amido 

groups  is  attacked,  even  when  a  large  excess  of  hydrochloric 
acid  is  present,  and  the  second  gron|  is  only  diazotised 
after  the  first  has  been  combine  1  with  some  dyestuff  com- 
ponent. Iu  continaing  their  investigation  of  the  substance, 
the  authors  fiml  that  with  reg  iri  to  acetylation  with  acetic 
acid  or  benzylatiou  by  the  Schotten-Baumann  method, 
substitution  only  takes  place  in  one  amido  group.  Nitro- 
diacetyl-p - phenylene  diamine  is  obtained  by  nitrating 
diuectyl-/>-pheiiylciio  diamine  in  sulphuric  acid  solution,  and 
one  acetyl  group  can  be  very  readily  removed  by  the  action 
of  very  dilute  alkalis  or  even  ammonia.  The  nitro-aeetyl- 
p-phenylene diamine  i-  a  weak  base,  which,  however,  gives  a 
stable  dia/.o  compound.  Ou  combining  this  with  /3-naphthol 
disnlphonic  acid  1!  and  hydrolysing  the  product,  a  dyestuff  is 
obtained  isomeric  with  that  produced  from  the  non-acetyl- 
ated  base  and  R  salt.  Hence  the  acetyl  group,  which  is 
not  at  first  attacked,  is  attached  to  that  amido  group  which 
is  most  easily  acted  on  by  nitrous  acid,  i.e.,  which  has  the 
greatest  basicity.  By  suitably  reducing  nitro-diacetyl-p- 
phenylene  diamine,  it  is  converted  into  p-diacetyltriamido- 
bencene,  which,  on  treatment  with  nitrite  in  an  acid  solution, 
yields  diacetylamidobenzene-azimide.  This  substance,  even 
on  standing  in  acetic  acid  solution  at  the  ordinary  trm- 
perature,  loses  the  iinido  acetyl  group  and  is  converted 
into  acetylamidobenzenc-azimide.  The  dyestuff  obtained 
by  combining  the  diazo  compound  of  nitro-acetyl-p-phenylene 
diamine  with  K  salt  crystallises  in  long,  thin  needles  and  is 
easily  soluble  in  water.  It  dyes  wool  bluish-red  from  an 
acid  bath.  The  hydrolysed  product  has  practically  the 
same  dyeing  properties.  When  this  latter  substance  is 
treated  with  hydrochloric  acid  and  nitrite,  it  yields  a  very 
stable  bluish-red  diazo  compound,  which,  on  combination 
with  B  salt,  gives  the  same  dyestuff  as  that  obtained  from 
(nitro-p-pheuylene  diamine  +  R  salt)  +  B  salt.  As  already- 
mentioned,  nitro-/>phenylenediamine  (obtained  by  hydro- 
lysing the  diacetyl  compound  w  ith  concentrated  hydrochloric 
acid)  gives  a  diazo  and  not  a  tetrazo  eompDund  when  treated 
with  nitrous  acid.  Tins  substance  combines  with  B  salt  in 
an  alkaline  solution,  forming  greenish  crystalline  needles, 
which  by  reflected  light  appear  blue.  The  compound 
dissolves  easily  in  water;  alkalis  produce  a  crystalline  pre- 
cipitate, whilst  acids  change  the  shade  to  red.  The  colour  is, 
however,  too  dull  to  be  of  use  in  wool-dyeing.  The  diazo 
compound  has  much  the  same  properties  as  its  isoineride, 
and  can  he  employed  for  the  production  of  symmetrical  or 
mixed  dyestuffs.  For  instance,  nitro  p-phenylene  diamine  | 
+  2  R  salt  dissolves  in  sodium  carbonate  solution  with  a 
blue  colour,  and  dyes  unmordauted  cotton  the  same  shade  ;  , 
but  on  washing  and  soaping,  this  turns  violet,  and  hence  is  i 
technically  of  no  value,  as  the  salt  is  dissociated  also  by  a  i 
large  quantity  of  water. — T.  A.  L. 

Rhammizin.     A.  G.  Perkin  and  H.  W.  Martin.     Proc. 

Cbem.  Soc.  1897,  [181],  139. 

Rhajinazin-  was  isolated  from  Persian   berries  by  one  of 

the  authors  and   J.  Geldard   (this  Journal,  1S95,  5fij).  and 

shown   to    be     a     quercetindimethylether.       The     present 


investigation  was  instituted  to  determine  the  position  of 
the  methoxyl  groups.  On  mcthylation.it  yielded  quercetin- 
tetramethy  lether,  and  from  this  result  and  other  experiments 
described   in  the  papi  I  atly  contains  no  metho 

groiij,  iu  the  phloroglucol  nucleus  in  the  ortho-position 
relativel]  M   the   carbonyl   croup.     By  fusion   with  alkali 

i0°,  rhamnazin  yielded  phloroglucol  and  protocateeh 

cion    with    boiling 

vanillin,  vanillic   acid,  ami    : D-crystalline   phlorogi 

derivative.  Oxidised  by  air  in  alkaline  Bolution,  vanillic 
acid  and  a  similar  phloroglucol  derivative  were  obtained 
No  free  phloroglucol  resulted  from  either  of  these  decom- 
position-. Taking  into  consideration  that  though  the  dyeing 
properties  of  rhamnazin  are  extremely  feeble,  it  must  still 
trine  matter,  these  results  indicate  that 
it  has  the  constitution  of  a  rhamnetinmonomethylether. 

NewQ  I  tud  Triphendioxazine  Derivatives. 

K.  Auwers  and  II.  Rohrig.     Ber.  30,  988 — 998. 

Rki.h 'ii;i\i,  for  cryoscopic  investigations ic  o-hydxoxyazo 

c  impounds   containing   para   to   the  hydroxyl,   a    strongly 

-  Li  h  as  Ni  i  .  CN,  (  1 >  K,  «.'lii  i.  the  aul 
have  mad,  use  of  Ban.  action  by  combining  nitroso- 

benzene  with  suitable  o-amidophenols,  and  have  obtained 
in  this  way  a  number  of  new  derivatives.  The  o-an 
phenols  employed,  were  o-amidop-nitrophenol,  the  methyl 
and  ethyl  ethers  of  m-amido-p-hydroxybenzoic  acid,  and 
o-amido-p-cyanophenol.  The  method  consisted  in  dissolving 
equimolecnlar  proportions  of  the  reacting  substances  iu  the 
smallest  quantity  of  glacial  acetic  acid  at  a  medium  tem- 
perature, and  mixing  the  solutions,  which  as  a  rule  turned 
dark  and  after  a  time  deposited  crystals  either  as  long 
reddish  needles  or  small  plates.  The  product  generally 
consisted  of  a  mixture  of  tw  o  substances  which  could  be 
separated  by  their  solubility  in  acetic  acid,  the  -oluble 
portion  being  the  hydroxyazo  compound,  whilst  that 
insoluble  in  acetic  acid  was  insoluble  also  in  other  usual 
solvents,  and  could  only  be  dissolved  by  boiling  nitro- 
benzene, aniline,  or  phenol,  &c.  These  substances  formed 
red  or  brownish-red  plates,  having  a  metallic  appearance, 
and  melting  above  300°  C.  A  characteristic  propem  is 
the  blue  or  bluish-violet  colour  they  L'ive  with  acids,  and 
this  is  especially  marked  by  dissolving  them  in  sulphuric 
acid.   These  compounds  are  derivatives  of  triphendioxazine — 
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and,  as  a  matter  of  fact,  by  the  action  of  nitrosobenzene  on 
o-amidophenol,  a  dyestuff  has  been  obtained  identical  in  all 
respects  with  the  above.  Hence  nitrosobenzene  not  only 
condenses  with  o-amidophenol,  but  acts  as  an  oxidiser. 
The  proportion  in  which  the  two  substances  are  formed 
depends  upon  the  particular  aruidophenol.  In  the  case  of 
the  ethers  of  m-amido-/>-hydroxvbenzoic  acid,  about  50  per 
cent,  of  the  theoretical  amount  of  crude  or  40  per  cent,  of 
pure  azo  compound  is  obtained,  whilst  the  yield  of  triphen- 
dioxazine tricarboxylic  ether  amounts  to  25  per  cent,  of  the 
theoretical.  The  yields  iu  the  case  of  p-nitro-  and  p-cyano- 
o-amidophenol  were  not  so  good,  and  in  the  latter  case  the 
azo  compound  was  not  obtained  pure.  Other  new  products 
were  also  obtained,  and  are  described. — T.  A.  L. 

Amido  Amidines.     C.  Bauth.     Comptes  Rend.  124    [20], 

1105—1106. 
The  analogy  existing  between  the  amidines — 

<\H  /   '     Nc.B 

and  the  thiazoles — 

.N* 


C6H, 


/' 


C. ti- 


led to  the   investigation  as   to   whether    the  former,  like 
the  latter,  were  capable  of  giviDg  dyestuffs.     Hubner  and 
Stoever,  by  nitrating  benzenyl-phenylene  amidine — 
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and  reducing  the  nitro  product,  obtained  an  amido  base,  but 
its  constitution  was  uncertain,  since  it  was  not  known  into 
which  nucleus  the  nitro  group  entered.  The  author  has 
prepared  an  amido  amidine  of  known  constitution  by  heating 
21-4  gnus,  of  t.-nitrauiline  with  32  grins,  of  />-nitrobenzoyl 
chloride  to  100° — 105°  C.  for  six  hours.  The  product 
obtained,  having  the  constitution — 

0,N .  C6H4 .  XH .  CO .  C6H, .  NOa 
crystallises  from  toluene  in  yellow  lamiir.c  melting  at 
216'  C.  In  order  to  reduce  it,  30  grms.  were  heated  with 
300  c.c.  of  hydrochloric  acid  and  75  grms.  of  tin  for  one 
hour.  The  tin  was  then  removed  with  sulphuretted 
hvdrogen,  and  on  evaporation  of  the  nitrate,  prisms  of  the 
hydrochloride  of  p-amidobenzenyl-phenylene~amidine  were 
obtained.     The  base — 

C„H  /       \c.c0h4.nh2 
\kh/ 

is  slightly  soluble  in  boiling  water,  easily  soluble  in  alcohol, 
and  melts  at  240°  C.  On  repeating  Hiibner  and  Stoever's 
experiments,  a  base  was  obtained  melting  at  281°  C,  and 
not  at  245°  C.  as  stated.  The  two  bases  differ,  not  only  in 
their  melting  points,  but  also  in  their  properties.  The  base 
(melting  point  240°  C.)  crystallises  in  long  prisms,  its 
alcoholic  solution  shows  a  violet  dichroism,  and  its  hydro- 
chloride—sparingly  soluble  in  water — crystallises  in  prisms  ; 
whilst  Hubner  and  Stoever's  base  separates  in  spherical 
srranules,  its  alcoholic  solution  shows  a  green  dichroism, 
it  is  much  less  soluble  in  water  than  the  isomeric  base,  and 
its  hydrochloride— very  soluble  in  water— crystallises  in 
laminx.  Both  hydrochlorides  diazotise  easily,  and  on  com- 
bination with  various  amines  and  phenols  give  azo  dyestuffs 
which  dye  cotton  directly,  the  shade  varying  from  yellow, 
through  red,  to  black,  according  to  the  nature  of  the  dye- 
stuff  component.  The  shades,  which  are  very  similar  from 
the  two  bases,  are  said  to  be  fast  to  ordinary  reagents,  but 
not  to  light. — T.  A.  L. 

Tetramethyldiamidodiphenylcarbinol  on  Para-  and  Meta- 
Sulphanilic  Acids,  Products  of  the  Action    of.     Suais. 
Bull.  Soc.  Chim.  1897,  517—519. 
Ox  heating  together  in  a  litre  of  water, -IG'2  grms.  of  sodium 
;>-sulphamlate,  18  c.c.  of  hydrochloric   acid,  and    54  grms. 
of  tetramethyldiamidodiphenylcarbinol  on  a  water-bath  for 
six  hours  to  80° — 90°  C,  a  number  of  products  are  obtained 
in  practically  equal  quantities.     1.  A  yellow  crystalline  sub- 
stance dyeing  tannin-mordanted  cotton  yellow,  similar  to 
Auramine  ;  it  ^is  decolorised  by  acids  even  in  the  cold.     2. 
A  sulphoriated  leuco  base  converted  by  lead  peroxide  into  a 
green  dytestuff  for  wool,  decolorised  by  alkalis.     3.  Hexa- 
methyltriamidotriphenylmethane    (Crystal   Violet).      4.    A 
substance  soluble  in  water,  which  does  not  yield  a  dyestuff 
on    oxidation.      With    ;«-sulphanilic    acid    the    follovring 
quantities  were  taken  : — 34  grms.  of  m-sulphanilic   acid,  51 
grms.  of  hydro],  57  c.c.  of  hydrochloric  acid,  and  530  c.c.  of 
water.     After  heating  on  a  water-bath  for  10—  12  hours, 
the   liquid   contains   several    substances   corresponding   to 
those  obtained  from ;)-sulphanilicaiiil,  with,  however,  certain 
differences.     1.  The   yellow    substance   only    forms   about 
4 — 5  per  cent   of  the  mass.     2.  The  sulphonated  leuco  base 
is  the  principal  product.     On  oxidation  it  yields  a  violet 
dyestuff,  which  is    turned  greeu   by  caustic    soda.     When 
diazotised,  boiled  with  water,  and  then  oxidised,  it  yields  a 
green  dyestuff,  which   is  reddened  by  alkalis.     If,  however, 
the  diazo  compound  be  boiled  with  absolute  alcohol  and 
the  product  oxidised  with  lead  peroxide,  a  dyestuff  is  pro- 
duced which   dyes   wool  bluish-green    shades   remarkably 
East   to  caustic  soda.     According  to  its  formation  the  sub- 
stance  is  to   be  regarded   as  an    D-sulphonated  Malachite 
Green  and  the  two  following  analogously  constituted  acids — 
1.3.5.Cr,H,.NIl,(>u;illi.,  and 
].3.5.C6H,.CH3.NH8.S03H 
are    being    examined    in  a  similar   manner,      The  author 
regards  the  stability  to  alkalis  as  due  to  the  o-position  of 
the  sulphonic  acid  group  relative  to  the  methane  carbon — a 
constitution  also  possessed  by  the  derivatives  of  the  Patent 
Blue  series. — T.  A.  L. 


Xylidines,  Commercial ;  Estimation  of.     W.  Vaubel. 

/.cits.  Anal.  Chem.  1897,  36,  [5],  2S5. 

See  under  XXIII.,  page  639. 

a-Naphthol  from  /S-JYi/pAoW,  A  Reaction  permitting  the 
easy  Distinction  of.  E.  Leger.  J.  Pharm.  Chim.  1897, 
5,  527. 

See  under  XXIII.,  page  638. 

PATENTS. 

Aromatic  Nitro-Derivatives,  The  Manufacture  and  Pro- 
duction  of  New  Products  from.  J.  Y.  Johnson,  London. 
From  "  The  Badische  Anilin  and  Soda  Eabrik,"  Ludwigs- 
hafen,  Germany.     Eug.  Pat.  14,955,  July  6,  1896. 

By  the  action  of  slightly  fuming  sulphuric  acid  on  1 .1'-  or 
1 .4'-dinitronaphthalene,  products  are  obtained  which,  by 
further  treatment  in  various  ways,  yield  dyestuffs.  For 
instance,  about  10  kilos,  of  1 .  l'-dinitronaphthalene  are 
gradually  added  to  about  50  kilos,  of  fuming  sulphuric  acid 
(12 — 23  per  ceut.  S03),  the  whole  being  stirred  and  the 
temperature  maintained  at  40° — 50°  C.  until  a  sample  is 
soluble  in  dilute  caustic  soda  with  a  yellow  colour.  The 
melt  is  then  poured  into  water  and  the  precipitate  filtered 
off.  It  may  be  purified  by  crystallisation  from  glacial 
acetic  acid.  The  new  product  is  not  a  dyestuff,  but  may  be 
converted  into  one  by  treating  it  with  fuming  sulphuric  acid 
(40  per  cent.  S03),  preferably  in  presence  of  sulphur.  It 
then  dyes  chrome-mordanted  wool  brownish-yellow  shades 
fast  to  light  and  milling.  Brown  to  red  dyestuffs  are 
produced  by  the  action  of  sulphuric  acid  of  various  strengths, 
with  or  without  the  addition  of  boracic  acid  or  similar 
reagents.  Dyestuffs  are  also  obtained  by  treating  the  pro- 
duct with  caustic  soda  or  by  nitrating  it.  On  reducing  the 
product  it  yields  a  base  which  can  be  employed  in  the 
manufacture  of  azo  dyestuffs. — T.  A.  L. 

Colouring   Matters    [Cotton    Blacks'],    Impts.   in.     II.  R. 

Vidal,  Paris,  France.  Eng.  Pat.  16,449.  July  24,  1896. 
The  patentee  finds  that  not  only  does  sulphur  react  with 
disuhstituted  benzene  and  naphthalene  derivatives,  but  that 
certain  trisubstituted  derivatives,  such  as  diamidophenols  and 
diamidonaphthols,  react  in  a  similar  manner.  Thus  3  ■  2  kilos. 
of  sulphur  and  12'6  kilos,  of  1 .2.4-diamidophenol  are 
heated  |at  80° — 120°  C.  for  6 — 8  hours,  when  a  product  is 
obtained  which  dissolves  to  a  blue  solution  in  alkaline 
sulphides  and  dyes  cotton  black.  Sodium  sulphide  is  added 
preferably  to  the  melt,  in  order  to  dissolve  the  sulphur  and 
diamidophenol.  The  diamidophenol  may  be  replaced  by 
the  corresponding  diuitrophenol  or  by  dinitronaphthol,  lint 
in  that  case  it  is  necessary  to  first  reduce  the  dinitropheuol 
with  sodium  sulphide,  and  afterwards  add  sulphur.  For 
instance,  1-840  kilo. of  dinitrophenol  (1.2.4  or  1 .2.6,  or  a 
mixture  of  the  two)  is  heated  with  3  kilos,  of  sodium 
sulphide  to  140°  C.  in  a  vessel  provided  with  an  agitator. 
After  reduction,  350  grms.  of  sulphur  are  added.  When 
the  melt  is  finished,  it  is  run  out,  cooled,  and  ground. 

— T.  A.  L. 

Colouring  Matters  [Blues,  Blacks], Production  or  Manu- 
facture of  yew.  I.  Levinstein  and  Levinstein,  Ltd., 
Manchester.  Eng.  Pat.  17,064,  Aug.  1,  1896. 
A  i  tkthj-r  development  of  Eng.  Pat.  2946  of  1896  (this 
Journal,  1897,  136).  By  heating  with  glacial  acetic 
acid  and  anhydrous  sodium  acetate,  the  1.4.2-diamido- 
naphthalene  sulphonic  acid  there  described,  it  is  converted 
into  an  acetyl  derivative  having  the  formula — 

C10II5.XIiVXHCOCH3.SO3H(1.4.2), 

which  can  be  used  for  the  preparation  of  dyestuffs.  It  is 
prepared  by  heating  1  kilo,  of  naphthalenediamine  sulphonic 
acid  with  3  kilos,  of  glacial  acetic  acid  and  1  kilo,  of 
anhydrous  sodium  acetate  undfflf  a  reflux  condenser  for 
about  12  hours.  The  reaction  is  complete  when  a  sample 
is  completely  soluble  in  water.  After  distilling  off  the 
excess  of  acetic  acid,  the  product  remaining  is  sufficiently 
1  pure  for  technical  purposes.  It  yields  a  sparingly  soluble 
yellow  diazo  compound,  which  gives  dyestuffs  with  amines 
and    phenols.     These,   after  saponification,   can    be   again 
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diasotised  and  combined,  yielding  diazo  dyestuffs;  or,  if 
the  amine  employed  in  the  first  combination  be  capable  of 
further  diazotisation  alter   combination,   trisazo   dyestuffs 
can  be  obtains  !.    The   Following  is  an  example  of  the  Brsl 
method  : — 30'2  kilns,  of  amido-acetnaphthalide  snip] 
acid  are  dissolved  in  800  litres  of  water,  cooled  with 
acidified  with  21   kiln*,  of  commercial  hydrochloric  acid, 
and  diaxotised  with  7*2  kilos,  of  Bodiom  nitrite  in  aqc 
solation.    The  sparingly  Bolnble  yellow  diazo  compi 
separates, and,  it'  combined  with  35  kilos,  of  0-naphthol 
disulphooic  acid  I!  in  au  alkaline  solution,  a  dor]   red  dye 
stuff  is  formed,  which    ma)    be  salt.  4   ont.     In  order   to 

nifj  it.  tlio  press  cakes  arc  boiled  with  500  litres  oi 
to  per  cent,  caustia  soda  until  a  sample  on  adding  a 
aotd  gives  a  pure  reddish-violet  colour.  An  excess  of 
hydrochloric  acid  is  then  added,  ami  the  whole  is  diazo- 
tised  with  7-2  kilos,  of  sodium  nitrite  at  a  low  temperature, 
and  combined  with  14*5  kilos,  of  j3-nai  hthol  in  an  alkaline 
solution.  A  dark  blue  dyestuff  is  thus  produced,  which 
rives  greener  and  brighter  shades  on  wool  than  the  isomeric 

tr  described  in  Bog.  Pat.  3946  .•!'  1896  (/oc.  cif.),  and 
also  possesses  n  greater  affinity  for  vegetable  fibres.  If  in 
this  example  the  85  kilos,  of  R  salt  hi  replaced  by  24  kilos, 
of  7-aniidonaphthol  sulphonic  acid,  the  dyestuff,  after 
inification,  contains  two  diazotisable  amido  groups,  and, 
moreover,  dyes  wool  a  deep  violet  black  from  an  acid  bath. 
In  order  to  convert  it  into  its  tetraxo  derivative,  it  is  dissolved 
in  lo  litres  of  water,  cooled  with  ice,  acidified  with  7o  kilos. 
of  hydrochloric  acid,  and  treated  with  an  aqueous  solution 
containing  14*4  kilos,  of  sodium  nitrite.  After  stirring  for 
about  19  hours  the  diazotisation  is  complete,  and  the  whole 
i-  mixed  with  an  aqueous  solution  of  -5  kilos,  of  m-tolylene- 
diamine,  the  excess  of  hydrochloric  acid  being  neutralised 
with  sodium  acetate.  The  mixture  is  then  made  alkaline 
and  the  dyestutT  salted  out.  filter-pressed,  and  dried.  It 
dves  animal  and  vegetable  fibres  a  deep  black.  The  base 
can  be  employed  for  other  combinations  also.— T.  A.  L. 

Amino-oxycarbanil-carbonic  Arid,  and  A:o  Dyestuffs 
[B/mc]  therefrom,  Firing  on  Chrome  Mordants ;  Manu- 
facture of.  O.  Imray.  London.  Prom  G.  II.  Weiss, 
Charlottenbnrg,  Berlin,  Germany.  Eng.  Pat.  17.207, 
Aug.  4,  1896. 

Tin:  specification  refers  to  the  production  of  dyestuffs  from 
the  base  amido-oxycarbanil  carboxylic  acid  — 

CO.H 
|/X| -',    \ 

>co 

H..X  I'  —Nil/ 

which  is  obtained  by  the  action  of  phosgene  on  nitro-amido 
salicylic  acid  (m.  pt.  220'  C.)  (from  dinitro  salicylic  acid  by 
partial  reduction)  aud  subsequent  reduction  cf  the  condensa- 
tion product.  The  nitro-amido  salicylic  acid  is  dissolved  in 
water  together  with  4|  times  the  quantity  of  alkali  theoreti- 
cally necessary  for  its  solution,  and  phosgene  is  passed  in 
(below  35  CO  until  a  sample  is  no  longer  diazotisable, 
when  hydrochloric  acid  is  added  to  the  melt  to  complete 
the  precipitation.  After  purification  by  recrystallisation 
from  hot  water,  the  product  forms  needles  melting  at  263  C, 
easily  soluble  in  water  and  alcohol,  but  insoluble  in  benzene. 
It  is  reduced  by  heating  together  4-23  kilos,  of  the  nitro 
body,  8  kilos,  of  tin,  and  about  16  kilos,  of  hydrochloric 
acid  and  the  same  quantity  of  water.  The  tin  is  removed 
by  sulphuretted  hydrogen  or  caustic  soda,  and  the  base  is 
separated  by  sodium  acetate  or  acetic  acid.  It  forms  white 
needles  and  melts  at  2">2  C.  It  can  be  easily  diazotised, 
and  gives  azo  dyestuffs  with  the  usual  components,  which 
produce  very  fast  shades  on  chrome-mordanted  wool :  and 
better  results  still  are  obtained  by  a  subsequent  treatment 
with  potassium  bichromate.  By  combining  the  base  with 
a-naphthylomine  or  with  1.3'-  or  1.2'-naphthylamine  sul- 
phonic acid,  re-diazotising,  and  combining  with  naphthol, 
dihydroxynaphthalene  or  nmidonaphthol  mono-  and  disul- 
phouic  acids,  dyestuffs  are  produced  which  give  black 
shades  ou  chrome-mordanted  wool  fast  to  soap,  light,  and 
fulling.  The  following  example  gives  the  quantities 
employed: — 19    1   kilos,  of  the  base  are  dissolved  in    J00 


litres  of  water  bj  means  of  12  kilos,  of  38  p  t  oenl  i 
soda  lye  and  7  kilos,  of  sodinm  nitrite  are  added.  The 
whole  i-  then  cooled  to  5  C.  and  run  into  500  litres  of 
water  and  10  kilos,  of  hydrochloric  acid,  22'  B.  A  solution 
of  IS  kilos,  of  a-napbthylaminc  hydrochloride  in  1,000 
litri—  of  water  is  then  added,  with  constant  agitation,  to  the 
diazo  solution,  and  after  adding  sodium  acetate,  the  reaction 
is  complete  in  about  six  hours,  when  the  amido-azo  compound 

is  filtered  off.  The  pre--  cakes  are  dissolved  in  1,000  I 
of  water,  together  with  the  calculated  amount  of  caustic 
soda  lye  mixed  with  7  kilos,  of  sodium  nitrite  and  slowly 
run  at  15°  C.  into  JO  kilos,  of  hydrochloric  acid  (22  B 
cooled  with  ice.  The  diazotisation  is  complete  in  about  foui 
hours,  and  the  compound  is  then  added  to  a  solution  kept 
alkaliii-  with  -odium  carbonate,  of  35  kilos,  of  /3-naphthol 
disulphonic  acid  R.  The  dyestuff  form-  at  once,  and  is 
separated  by  salting  out  and  filter  pressing.  It  dyes  chrome- 
mordanted  wool  a  deep  and  fast  blue-black. — T.   A.   L. 

V.-TEXTILES  :  COTTON.  WOOL,  SILK,  Etc. 

PATENTS. 

Vegetable  Fibres,  Improved  Method  of  Extracting.  W. 
Warburton,  Stockport.  Eng.  Pat.  13,815,  June  28,  1896. 
Chin  \  grass  and  similar  fibres  are  extracted  from  the  plants 
by  placing  the  latter  in  galvanised  wire  baskets  and  sub- 
jecting them  in  an  ordinary  high-pressure  kier  to  the  action 
of  soap,  soda,  and  petroleum  under  a  steam  pressure  of 
50 — 55  lb.  per  sq.  in. — R.  B.  B. 

Horsehair,  The  Manufacture  of  a  Substitute  for.     II.  \V. 
Langbeck,  Loughton*.     Eng.  Pat.  29,468,  Dec.  22,  1896. 

C i-MT  fibres  or  "Mexican  fibres"  are  boiled  iu  an 

alkaline  solution,  well  washed,  and  then  dyed.  When  dry 
they  are  coated  with  a  coloured  spirit  varnish  and  attain 
dried.  When  the  fibres  are  intended  for  upholstery  this 
last  drying  is  effected  at  220"— 240°  F.,  but  fibres  to  be 
woven  are  dried  at  the  ordinary  temperature. — R.  B.  B. 

Textile  Fabrics,  An  Impt.  in.    T.  Zimmermann,  Gnadenfrei, 

Germany.     Eng.  Pat.  10,077,  April  22,  1897. 
Threads  are  manufactured,  composed  of  metal  filaments 
and  textile  fibres  twisted  together,  and  these  are  woven  or 
knitted   into   fabrics,   being   used  either   as    warp   or   weft 
threads,  or  for  both  warp  aud  weft. — K.  B.  B. 


VI.-DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  AND  BLEACHING. 

Turkey-Red  Oil,  Importance  of.  in  Fixing  Dyes.     P.  Wolff. 

Chein.  Rev.  Fett-  u.  Harz-Ind.  4,  [8],  103—106. 
Ax  rHOUQH  in  some  cases  the  action  of  the  oil  in  brightening 
colours  on  the  fibre  appears  to  be  due  to  a  merely  mechanical 
envelopment  of  the  particles  of  dyestuff,  in  others  (alizariu, 
for  example)  it  would  seem  that  the  fatty  acid  enters  into 
combination  with  the  alumina  and  alizarin  forming  the 
colour  lake,  the  result  being  in  accord  with  the  law  that  the 
brightness  and  fastness  of  a  colour  increase  with  the  com- 
plexity of  the  molecule.  Confirmation  of  this  chemical 
action  of  the  oil  is  afforded  by  the  resistance  towards  dis- 
charging agents  exhibited  by  Alizarin-red  when  oil  has  been 
used  in  the  dyeing.  Analogous  results  are  obtained  with 
theDiazo-red  prepared  from  p-nitrodiazobenzene  and  /3-naph- 
thol, the  use  of  oil  being  found  to  develop  the  brilliant  blue 
shade  characteristic  of  Turkey  red. 

Additional  confirmation  of  the  part  played  by  the  oil 
iu*  the  formation  of  a  lake  isafforded  by  the  very  fast 
brown  produced  by  treating  the  p-Nitraniline  red  with  cuprie 
salts,  warm,  and  the  resistance  of  this  red  to  stannous 
chloride  when  developed  with  oil. 

It  is  also  found  that  Turkey-red  oil  in  conjunction  with 
a  cuprie  salt  is  essential  in  the  production  of  a  marine  blue 
colour  from  tetrazodianisol,  the  resulting  dye  being  said  to 
be  superior  in  fastness  to  all  other  blues ;  and,  moreover,  the 
shade  obtained  is  in  close  relation  with  the  oil  used,  ordinary- 
Turkey -red  oil  giving  reddish  shades,  ammonium  ricinoleate 
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greener  shades,  and  still  greener  and  darker  shades  being 
produced  by  desulphurised  oxyoleic  acid.  So  action,  how-  i 
ever,  is  exerted  by  the  oil  on  the  developed  colour— a 
circumstance  pointing  to  a  reaction  between  the  oil  and  the 
naphthol,  which  i-  confirmed  by  an  observation  made  in 
connection' with  cloth  impregnated  with  sodium-naphthol. 
This  was  found  to  turn  brown  when  exposed  to  air,  and  in 
this  condition  gave  impure  shades  ;  but  when  the  sodium 
naphthol  was  associated  with  Turkey-red  oil  or  antimony 
•oxide,  or  both,  the  oxidation  of  the  (irst-named  -was  retarded, 
especially  in  the  latter  case,  when  pure  shades  were  obtained 
t  n  development  after  four  weeks'  exposure  to  the  air. 

To  judge  of  the  quality  of  samples  of  Turkey -red  oil,  the 
dyer  is  recommended  to  have  recourse  to  sample  dyeings 
"ith  p-Nitraniline  Ked,  employing  an  oil  of  known  quality 
for  comparison. —  C  S. 

Cement  Water  Pipes  for  Dyeaorhs.    Leipziger  Eiirber-  u. 

Zeugdr.  Zeit.  46,  [6],  257. 

See  under  IX.,  page  613. 

Sumach,  Adulteration  of,  and  Methods  fur  their  Detection. 
M.Spiea.  Gaz.  (.'him.  ital.  27,349';  Chein.  Central-Bl. 
1S97, 1,  [22],  1101. 

See  under  XXIII.,  page  639. 

PATENTS. 
Calico  Printers' Blanketing,  Floor- Cloth  Printers'  Blan- 
keting, and  the  like  ;  Impts.  in  the  Method  of  and  Means 
for  Cleansing.     A.  B.   Wirnpenny,  Hayfield.     Eng.  Tat. 
'23.642,  Oct.  2-1,  1S96. 
The  blanket  is  broucht  into  light  contact  with  a  revolving 
highly  polished  metal  roller,  which   removes   from   it    the 
greater  part  of  the  dirt  and  colouring  matter.     The  colour, 
&c,  is  taken  from  the  roller  by  one  or  more  "  doctors  "  and 
led  into  a  trough.     The  blanket,   after   this   treatment,  is 
further  cleansed  in  the  ordinary  washing  machine  by  means 
of  revolving  or  reciprocating  brushes. — R.  B.  B. 

VII.-ACIDS.  ALKALIS,  AND  SALTS. 

Sulphur  and  Hydrogen,  Conditions  of  Direct  Combination 

of.  H.  Pelabon.  Comptes  Rend.  1897,  [13],  686. 
M.  Hvutufhiiixe  has  shown  that  when  sulphur  and 
hvdrogen  are  heated  together  at  a  temperature  near  to  440° 
in  a  closed  vessel,  they  combine  to  form  sulphuretted 
hydrogen,  and  also  that  sulphuretted  hydrogen  is  dissociated 
at  440:.  Furthermore,  that  at  temperatures  above  440  the 
combination  is  prevented  by  the  inverse  reaction  (Comptes 
Kend.  64,  610). 

Below  215"  there  is  no  combination. 

Between  21 5°  and  350°  the  combination  is  limited,  but 
this  is  not  owing  to  any  inverse  reaction.  The  author  has 
already  shown  that  when  sulphur  and  hydrogen  are  heated 
together,  the  quantity  of  sulphuretted  hydrogen  produced 
increases  as  the  mass  of  sulphur  employed  is  more  consider- 
able, owing  to  the  fact  that  molten  sulphur  is  capable  of 
absorbing  H.,S  and  gives  it  off  again  on  solidifying  (H. 
Pelabon,  this  Journal,  1897,  112). 

The  direct  combination  is  quicker  in  proportion  to  the 
elevation  of  temperature. 

The  maximum  quantity  of  II..S  produced  (that  of  the 
sulphur  employed  being  the  same)  increases  very  rapidly  as 
the  temperature  employed  is  higher.  Thus,  taking  in  each 
case  0-02  grm.  of  sulphur,  when  the  temperature  was  2'Ju  , 
only  2 '10  per  cent,  of  the  hydrogen  present  was  converted 
into  H,S,  even  after  624  hours  of  heating  ;  while,  with  a 
temperature  of  350°,  97  per  cent,  was  so  converted  on  27 
hours'  heating. 

When,  however,  these  same  experiments  were  made, 
using  50  times  as  much  sulphur,  very  different  results  were 
obtained,  owing  to  the  absorption  of  H;S  by  molten  sulphur 
already  referred  to. 

Beyond  440  the  results  are  the  same,  whether  a  mixture 
of  sulphur  and  hydrogen  or  the  gas  II  S  alone  be  employed. 
If,  instead  of  pure  II,  a  mixture  of  H  and  N  be  nsed,  the 
quantity  of  ILS  produced  at  any  given  temperatun  .  is 
lessened,  but,  other  conditions  remaining  the  same,  the 
difference  is  less  as  the  temperature  is  increased. — J.  II.  (  . 


Aluminium  Chloride,  The  Preparation  of.     K.  Escales. 
Ber.  1897,  [10],  1314—1317. 

In  the  preparation  of  aluminium  chloride  by  the  action  of 
hydrochloric  acid  gas  on  aluminium,  it  is  not  necessary  to 
apply  heat  during  the  whole  process.  If  the  metal  be 
heated  at  the  commencement,  the  heat  generated  by  the 
reaction  is  sufficient  for  its  completion.  A  bell-jar  with 
two  tubulurcs  is  placed  air-tight  on  a  glass  plate ;  on  this 
plate  is  a  glass  dish,  which  should  be  as  large  as  possible  ; 
above  the  dish,  supported  on  a  glass  tripod,  is  an  asbestos 
sheet  covered  with  20  grms.  of  aluminium  filings.  Through 
the  lower  tubulure.  hydrochloric  acid  gas  is  introduced ; 
when  most  of  the  air  is  expelled,  0-5 — I  grm.  of  heated 
aluminium  is  thrown  in  through  the  upper  tubulure.  This 
is  conveniently  heated  in  a  crucible,  and  must  be  as  hot  as 
possible ;  if  the  reaction  does  not  commence,  a  second 
quantity  is  added.  The  aluminium  chloride  produced 
sublimes  on  to  the  sides  of  the  bell-jar.  It'  the  stream  of 
acid  be  carefully  regulated,  very  little  chloride  issues  from 
the  tubulure  :  to  prevent  any  loss,  this  may  be  fitted  with  a 
tube.— A.  C.  W. 

Metastannyl  Chloride.     R.  Engel.     Comptes  Rend.  1897, 
124,  765-768. 

It  is  well  known  that  the  reactions  of  stannic  chloride  vary 
according  to  the  nature  of  the  solution  used,  a  freshly 
prepared  aqueous  solution  of  the  anhydrous  chloride  not 
giving  the  same  reactions  as  a  similar  solution  when  old, 
or  as  one  prepared  by  the  action  of  hydrochloric  acid  on 
metastannic  acid  ("  j8-chloride  ").  Regarding  the  dis- 
tinctive reactions  and  true  nature  of  the  ^-chloride,  different 
observers  are,  however,  by  no  means  in  agreement. 
Schiitzenberger  considers  it  to  be  a  chlorhydrin  of  meta- 
stannic acid.  This  view  the  author  confirms,  but  at  the 
same  time  concludes,  from  his  observations,  that  there  exist 
two  distinct  /3-chlorides,  differing  in  properties,  and  corre- 
sponding to  two  distinct  metastannic  acids.  One  of  these 
chlorides  is  obtained  when  metastannic  acid  (prepared  by 
the  oxidation,  at  a  comparatively  low  temperature,  of  tin 
by  nitric  acid)  is  treated  with  one-fourth  of  its  weight  of 
hydrochloric  acid,  and  the  resulting  solution,  after  slight 
dilution,  precipitated  with  an  equal  volume  of  hydrochloric 
acid.  The  precipitate,  when  dried  in  vacuo,  forms  trans- 
lucent masses  having  the  composition  expressed  by  the 
formula  Sn^OaCL^H.O  {Metastannyl  chloride).  The  salt 
is  deliquescent  in  moist  air,  and  is  very  soluble  in  water  and 
absolute  alcohol.  The  aqueous  solution  remains  bright 
when  diluted,  providing  a  few  drops  of  hydrochloric  acid 
be  added.  But  if  largely  diluted,  the.  acid  beiug  omitted, 
a  white  gelatinous  precipitate  of  metastannic  acid 
(SnsOiiHj.4H30)  is  obtained,  from  which,  when  dried, 
the  chloride  may  readily  be  regenerated. 

Stannic  chloride,  in  dilute  solution,  is  gradually  con- 
verted into  the  meta-chloride  in  accordance  with  the 
equation  SSnCl.,  +  9H30  =  Sn3OsCL  +  1SHC1. 

An  acidulated  solution  of  juetastannyl  chloride  is  not 
precipitated  by  dilute  sulphuric  acid.  In  a  note  to  follow, 
the  author  will  describe  the  properties  and  mode  of  prepara- 
tion of  another  chloride,  corresponding  to  a  second  meta- 
stannic acid,  the  solution  of  which  does  yield  a  precipitate 
on  addition  of  sulphuric  acid. — H.  T.  P. 

Magnesium  Sulphate,  An  Adulteration  of.  P.  A.  Lamanna. 
Boll.  Chini.  Farm.  36,  198;  Chem.  Central-Bl.  1897, 
1100. 

See  under  XXIII.,  page  636. 

JV'etc  Vinegar  Bacterium.     Zeidler.     Central-Ill.  fiir  Bakt 
und  Parasitenkunde,  1896,  No.  23—24. 

.See  under  XVII.,  page  626. 

PATENTS. 

Electrolytic  Decomposition  of  Liquids  [Alkali  Chlorides, 
At.],  Impts.  in  or  connected  with  Apparatus  for  the. 
G.  and  G.  W.  Bell,  Liverpool.  Eng.  Pat.  11,133,  May  22, 
1896. 

See  under  XI.  A.,  page  617. 
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Wattr-Qlan,  Inpls.  in  the  Manufacture  and   Production 
ith    Valuable    By  Produ  Is    [Hydrochloric      l 
Chlorine,   Nitric      i  of    the    said    Manufacture. 

II.    Propfe,   Mannheim,  Germany.     Bog.    Pat.    14,953, 
Jul] 

Wiun  it  ia  desired  to  obtain  hydrochloric  acid  as  ■  by- 
loot,  a  mixture  of  100  parts  of  sand,  60  parts  oi  sodium 
chloride,  and  -i  parts  of  charcoal  is  heated,  and  60  pari-  of 
sulphuric  acid  arc  admitted.  The  HO  is  evolved  at  - 
The  residual  mixture  is  then  transferred  to  the  melting 
furnace  and  fused  to  water-glass.  Saturated  brine  may 
replace  thi  r  peat,  the  charcoal ;  and  sodium 

bisulphide,  the  sulphuric  acid. 

To  obtain  chlorine,  a  mixture  of  sand,  rock  salt,  and 
saltpetre  i-  treated  with  sulphuric  acid,  and  charcoal  is 
added  to  the  residual  mixture  before  fusing  it  to  water- 
glass.  Nitric  acid  is  obtained  by  similarly  treating  n  mix- 
ture of  saud  and  saltpetre,  charcoal  being,  as  before,  added 
to  the  residue  before  fusion.  To  obtain  nitrobenzene  or 
similar  nitro  compounds,  by  a  corresponding  method, 
benzene  is  added  to  a  mixture  of  sand  and  saltpetre,  and 
then,  slowly,  sulphuric  acid.  The  use  of  the  -pent  sulphuric 
acid  of  the  mineral  oi!  industry  for  obtaining  hydrochloric 
acid  as  a  by-product  is  claimed:  and  in  thi-  case  tin- 
impurities  present  serve  to  replace  the  reducing  agent 
otherwise  required. — E.  S. 

Oxalic  Acid.  Improved  Process  for  Producing.  G.  F. 
Zacher,   Hamburg,   Germane.      Eng.   Pat.  2;k'S,  Jan.  28, 

Sawdust  or  other  cellulose  material  is  placed  in  a  steam- 
jacketed  vessel  connected  with  an  air-pump.  After  exhaustion 

of  air,  the  temperature  is  slowly  raised  to  about  70°  < '.,  to 
deprive  the  sawdust  of  moisture  and  air.  Hot  alkali  lye 
is  then  admitted,  and  stirring  is  maintained,  and  the  vacuum 
kept  constant  until  a  temperature  approaching  180  (but 
not  exceeding  that)  is  reached.  Near  the  end  of  the 
process,  either  an  oxidiser,  such  as  sodium  peroxide  or 
hydrogen  peroxide,  is  added  :  or  air  enriched  with  oxygen 
is  -lowly  sucked  in.  The  finished  product  is  dissolved  in 
water  in  the  same  vessel,  and  the  solution  is  forced  into 
an  open  stirring  cylinder,  in  which  it  is  thinned  and  treated 
with  liiue.  The  calcium  oxalate  obtained,  practically  free 
from  carbonate,  is  decomposed  by  sulphuric  acid ;  and  it  is 
stated  that  "  a  good  white  oxalic  acid  is  produced  by  this 
improved  process  with  only  one  crystallisation." — E.  S. 

Awunoniacal  Liquor,  -1  Process  for  Removing  Carbonic 
Acid  and  Hydrogen  Sulphide  from.  A.  Eeldmanu, 
Bremen,  Germany.    Eng.  Pat.  10,501,  April  27,  1S97. 

G  i-  liquor  is  heated  in  distilling  columns  to  from  94'  to 
I  .,  at  which  temperature  "  a  simultaneous  and  suffi- 
ciently complete  removal  of  carbonic  acid  and  hydrogen 
sulphide  will  be  effected."  It  is  supposed  that  at  the  stated 
temperature  ammonium  carbonate  is  dissociated,  and  that 
the  carbonic  acid  set  free,  decomposes  ammonium  sulphide, 
liberating  hydrogen  sulphide.  A  column  apparatus  suitable 
for  the  conduct  of  the  process  is  shown. —  E.  S. 

Acetates  of  Lead.  Copper,  and  the  like  ;  Process  and 
Apparatus  for  the  Production  of  the.  A.  Schmidt, 
Cassel,  Germany.     Eng.  Pat.  7 192,' March  19,  1897. 

The  apparatus  employed  to  produce  neutral  lead  acetate 
consists  of  a  pair  of  closed  iron  cylinders,  lined  internally 
with  acid-resisting  materials,  connected  at  the  lower  part  by- 
tubes  worked  by  an  intermediate  pump,  and  above  by  a 
valved  arched  pipe.  Each  cylinder  has  a  steani-hcatiug 
compartment  at  the  bottom,  a  man-hole  at  top,  and  other 
accessories.  The  cylinders  are  half-filled  with  shot  or  small 
pieces  of  'lead,  and  the  second  of  them  is  charged  until  about 
three  fourths  full  with  dilute  acetic  acid,  and  heat  is 
applied.  When  the  upper  space  of  the  cylinder  is  full  of 
the  acid  vapour,  the  man-hole  is  closed,  and  the  acid  is 
pumped  into  the  first  cylinder,  while  oxygen  under  pressure 
is  admitted.  After  the  oxygen  has  acted  upon  the  moist 
lead  surfaces  for  about  half  an  hour,  the  acid  is  pumped 


back,  and  the  oxygen  passes  into  the  other  vessel,  where  it 

acts  similarly  ;   anil   the  process    is  continued,  at  a  ten  i 
tare  of  from    SO   to  60   •'.,  a-   long  us  necessary.     After 
withdrawing  the  solution  of  lend  acetate,  fresh  acid  i-  added 
and    tin-    process    repeated,     Neutral    copper    acetate    is 
similarly  obtained,  copper  being  substituted  for  lead. 

To  obtain  Bubacetate  of  c  ipper,  a  single  cylindrical 
vessel,  having  a  perforated  false  bottom  above  thesteam- 
heating  compartment,  i-  used.  Thin  copper  plates,  sepa- 
len  lath-,  are  placed  upon  the  false  bottom, 
below  which  acetic  acid  i-  introduced,  the  vapour  of  which, 
on  applying  heat,  displaces  air;  oxygen  is  then  forced  in, 
to  act  jointly  with  the  acetic  acid  vapour  on  the  copper 
surfaces,  liv  regulating  the  proportions  of  the  oxygen  and 
acid,  a  -alt  of  any  required  basicity  is  produced. — E.  S. 

VI1I.-GLASS.  POTTEKY.  ENAMELS. 

Pottery,  Studies  in  I  he  Art  of;    especially  the  Influence 
of  the    Furnace    Atmosphere    on   the    Colours   given    by 
lie  Oxides.     M.  E.  1 'amour.     Hull.  Soc.  d'Encour- 
tient,  1897,  322- 

Thk  author  finds  (1)  that  the  coloration  varies  in  a  regular 
an  1  continuous  manner  with  the  composition  of  the  furnace 
atmosphere  :  excellent  plate-  are  given  showing  the  colours 
ined  in  the  experiments;  (2)  that  the  tints  ol  taiued 
are  constant  with  a  constant  atmosphere  ;  (3)  that  with  a 
naked  fire  the  coloration  is  uncertain  and  unequal  even 
ii  Inn  the  greatest  care  is  exercised. 

The  opinion  is  expressed  that  for  fine  porcelain  the 
attempt  should  be  made  to  introduce  in  commercial  practice 
a  muffle  furnace  heating  to  1,300°  C.  The  question  of 
heating  is  still  the  key  of  all  important  progress  in  the 
potter's  art,  and  an  exact  knowledge  and  control  of  tem- 
perature are  subjects  demanding  the  closest  attention. 

— V.  C. 

Glass,  Colouring  by  Dire  I  Pern  tration  of  Metals  or 
Metallic  Salts.  L.  Lemal.  Comptes  Rend.  124,  [20J, 
1097—1099. 

The  author  finds  that  by  applying  a  salt  of  silver  to  tho 
surface  of  glass  at  a  temperature  of  500'  to  550°  C-,  the 
becomes  coloured  pale  to  dark  orange-yellow  accord- 
ing to  its  composition,  the  former  shade  being  produced  in 
ordinary  glass  and  the  latter  in  glass  prepared  from: — sand 
100  parts,  lime  40,  sodium  chloride  30,  sodium  sulphate  34, 
sodium  carbonate  5,  arsenic  0-5,  alumina  3,  and  carbon  1  o 
parts,  the  colouring  agent  in  both  cases  being  a  mixture  of 
HI  grms.  of  silver  sulphide  aud  10*1  grins,  of  red  ochre. 

The  amount  of  silver  salt  required  is  very  small,  a  1  per 
mil.  solution  of  silver  nitrate  sufficing  to  reproduce  in  dark 
yellow  the  design  cf  a  piece  of  lace  dipped  therein,  aud, 
after  immersion  in  potassium  sulphide,  applied  to  the  heated 
glass.  The  same  result  was  obtained  from  a  collodion 
photographic  print. 

The  penetration  effected  by  the  silver  salt  increases  with 
the  strength  of  the  solution  and  the  time  of  exposure  to 
heat.  After  heating  for  5  minutes  the  glass  was  penetrated 
to  a  depth  of  0-17  mm.,  and,  after  another  hour's  heating, 
to  0 '  32  mm. ;  and  by  renewing  the  colouring  composition 
at  intervals  of  6  hours,  a  sheet  of  glass  157  mm.  thick 
was  found  completely  permeated  after  heating  for  IS  hours. 

The  coloured  glass  is  dichroie.  reflecting  a  phosphorescent 
tinge  ranging  from  yellowish-green  to  bluish-violet — a  pro- 
perty intensified  by  the  addition  of  powdered  copper 
(reduced  from  copper  sulphate  by  zinc).  In  the  case  of 
glass  coloured  red  by  means  of  Cu  O,  a  photographic  repro- 
duction by  the  new  process,  g.\ve  the  dichroie  image  by 
reflected  light,  but  it  was  invisible  by  transmitted  light,  the 
colour  being  masked  by  the  copper  red. 

Coloured  glasses,  except  those  coloured  with  manganese 
oxide,  transmit  the  imprint  produced  by  the  new  process, 
aud  analogous  results  to  those  in  the  case  of  silver  are 
obtained  by  using  gold,  copper,  or  iron. 

In  a  note  to  the  paper,  A.  Gautier  states  that  he  has 
already,  in  conjunction  with  Helier,  observed  a  penetration 
of  glass  by  metallic   silver  in   vessels  containing  hydrogen 
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(or  oxy-hydrogen)  gas  when  exposed  for  several  hours 
to  a  temperature  of  about  4GO''  C.  The  silver  disappeared, 
leaving  the  class  opaque,  but  the  latter  afterwards  recovered 
its  transparency. — 0.  S. 

PATENTS. 

Glass-Etching  Plates  for  Use  in  Reproducing  Designs  on 
,   Zinc,    Copper,  Brass,    and  the   like  ;  Method   of 

Producing.     T.  Lohler,   Mannheim.      Eug.   Pat.   990i, 

May  9,  1896. 
A  method  for  producing  a  non-transparent  white  coating 
upon  glass  plates  for  etching,  in  which  the  plate  is  first 
covered  with  a  layer  of  "  collodion  and  iodine,"  then  treated 
with  a  solution  of  silver  nitrate,  next  with  an  aqueous 
solution  of  green  vitriol  containing  sulphuric  acid  and 
alcohol,  and  finally  with  a  solution  of  mercury  and  albu- 
min. The  plates  can  be  removed  by  treating  with  "  the 
dry  vapours  of  volatile  chemicals." — V.  C. 

Glass,  fmpts.  in  the  Manufacture  of  Sheets,  Cylinders, 
and  other  Forms  of.  P.  T.  Sievert,  Dresden.  Eug.  Pat. 
17,391,  Aug.  6,  1896. 

The  inventor  claims  the  employment  of  a  glass-melting 
furnace  with  slits  of  the  required  shape  for  the  molten 
glass  to  pass  through  by  gravity,  in  order  to  be  drawn 
into  a  form  corresponding  to  the  slits,  in  combination  with 
an  arrangement  of  furnace  for  heating  the  glass  at  its  exit. 

— V.  C. 

Glass-melting  Furnaces  or  Troughs,  Impts.  in  or  connected 
with  the  Construction  of.  W.  P.  Thompson,  Liverpool. 
From  M.  Mfihlig,  Teplitz,  Bohemia.  Eng.  Pat.  2315, 
Jan.  28,  1897. 

The  inventor  claims  glass-melting  furnaces  constructed  of 
an   improved   brick,  "  which  is  provided   with   recesses  or 


bulgings,  with  the  object  of  producing  a  more  intense  cool- 
ing of  the  walls  of  the  furnaces  or  troughs  aud  the  joints  oi 
the  bricks."— V.  C. 

Ceramic  Masses,  Improved  Process  for  Producing.     C.  C. 

Schirm  aud  O.  Lessing,  Berlin.     Eug.  Pat.  4339',  Feb.  19, 

1897. 
The  process  consists  in   mixing  fired,  powdered  materials 
(porcelain,  earthenware,   &c),   plaster  of  Paris,  and  flux, 
firing   the   mixture,   and   subsequently  saturating    it   in    a 
water-glass  solutiou. — V.  C. 


IX.-BUILDING  MATERIALS.  CLAYS, 
MORTARS.  AND  CEMENTS. 

Puzzolana  and  its   Practical   Use.     J.  Zervas.     School  of 
Mines  Quarterly,  18,  [3],  226. 

As  its  name  implies,  puzzolana  was  formerly  found  prin- 
cipally at  Puzzuoli,  in  the  neighbourhood  of  Naples,  though 
at  the  present  time  a  similar  material  is  obtained  from  many 
other  places,  as  from  the  valley  of  the  Rhine  (where  it  is 
known  as  tuffstone,  or  in  the  powdered  condition  as  trass), 
the  Azores,  Schemnitz,  Auvergne,  &c.  The  Italian 
puzzolana  is  mostly  obtained  from  shallow  open  pits,  but 
large  deposits  are  also  found.  Besides  being  indifferently 
manufactured,  the  material  itself  is  inferior  to  the  products 
from  the  Khine  and-the  Azores.  French  engineers  use  less 
of  it  than  they  formerly  did  in  their  marine  constructions, 
and  Dutch  engineers  employ  "  trass,"  which  is  selected  and 
manufactured  with  greater  care.  Both  puzzolana]and  trass 
are  the  products  of  former  volcanic  eruptions,  and,  though 
different  in  appearance,  are  substantially  the  same  in  chemical 
composition,  as  will  be  seen  from  the  following  table  of 
analyses  :  — 


— 

Trass  (Germany). 

Puzzolana. 

„,-■„           5      Plaidt.      Kruft. 

Brohl. 

Tuffstone. 

Brohl. 

Mountain 
Trass. 

Wcibern. 

Leucit- 
tufl. 

Seven 
Moun- 
tains. 
Tracliyt- 
tuff. 

Azores, 
St.Miguel. 

lercena.    ..  Teim,_» 

Italy, 
Naples. 

Italy. 

Civitia 

Yeccuia. 

Santorin. 

.,              Monger- 
Zervas-  |schausen. 

Berthier. 

Kyll. 

Kyll. 

Kyll. 

Chateau. 

Zervas. 

Zervas. 

Stengel. 

Berthier. 

Feichtin- 
ger. 

Silica 53-58 

Alumina '      19-11 

Ferric  oside           9*24 

Lime 3-21 

Magnesia  ...           0'30 

s.>,;a 1-87 

Water 7-50 

55-28 
17-34 
3-90 
3-17 
087 
4-70 
3-80 
10-63 
0-31 

57-00 
li-.-OO 
5-00 
2-60 
1-00 
7-00 
1-00 
9-60 
0-80 

61-10 
12-70 
10*20 

8-10 
l-'.m 
2-10 
2'lll 
1-40 
0-40 

67-60 
11-3(1 
5-20 
8-20 
2-80 
0-60 
0-on 
3-10 
0-70 

59-40 
22-70 
2-50 
3-10 
0-80 
3-50 
2-80 
l-WI 
0-40 

54  70 

20-50 

6-30 

2-20 

1-70 

}      2-20  J 
j    12-40  ( 

57-73 
18*81 
12-02 
3-74 
1-73 
3-21 
2-76 
4-67 
033 

60-90 
11-14 
12-78 

2-57 
1-45 
2-64 
2'71 

}      6-78 

60-91 
21-28 

4-76 

1-90 

o-oo 

4-37 
6-23 

0-55  ( 

44-50 
15-00 
12-00 
8-80 
4-70 
1-40 
410 
9-20 
0-30 

66-37 
13*72 

4'31 
2-98 
1-29 
2-83 
i-12 
4-0G 
0-22 

All  that  is  needed  to  make  a  good  hydraulic  mortar  is 
lime,  and  this  is  added  with  the  sand.  Probably  equal 
parts  of  puzzolana  (or  trass),  lime,  and  sand  give  the  best 
results.  The  proportions  used  in  the  Kiel  harbour  works 
were : — 

Trass 3  parts  by  volume. 

Fat-lime  paste 2  „  ,, 

Sand 7 

In  Holland  the  following  are  the  standard   formulae    for 
hvdranlic  works  :  — 


— 

Tra.-s. 

Shell-lime 

Paste. 

Sand. 

Stones. 

1  vol. 

2  vols. 
2  vols. 
1  vol 

1  vol. 
4  vols. 
6  vols. 
1  vol. 

1  vol. 
:>'.  vols. 

.. 

12  to  1} 

vols. 

As  trass  and  puzzolana  commence  to  harden  only  after 
the  addition  of  the  lime,  they  can  be  stored,  even  in  damp 
places,  without  deterioration  ;  and  this  renders  it  possible  to 


esport  them  without  the  risk  incurred  in  shipping  Portland 
cement,  whilst  it  also  enables  the  engineer  to  make  better 
arrangements  with  regard  to  purchase  and  storage.  If  the 
lime  used  be  perfectly  slaked,  mortars  made  with  puzzolana  or 
trass  do  not  suffer  the  expansion  or  contraction  so  commonly 
observed  with  cement.  Mixed  with  20  per  cent,  of  water, 
puzzolana  mortars  composed  of  1  volume  each  of  puz- 
zolana, lime,  and  sand,  28  days  old,  break  at  more  than 
200  lb.  per  sq. in. 

To  test  impermeability  to  water,  a  circular  conical  disc  of 
20  cm.  surface  at  the  smaller  face  and  15  mm.  thick,  is 
made  of  standard  mortar  and  hardened  in  water.  By  means 
of  a  rubber  ring,  the  disc  is  tightly  fitted  into  a  cylinder, 
and  while  water  is  filled  into  the  cylinder  above  the  disc, 
the  air  is  exhausted  from  below.  After  24  hours,  the 
percolated  water  is  weighed.  Comparative  experiments 
made  with  puzzolana  and  trass,  and  with  slow-setting 
cement,  show  results  greatly  in  favour  of  the  former,  and 
this  important  quality  is  fully  recognised  by  Dutch  and 
German  engineers  in  the  construction  of  sluices  and  basins. 

Experiments  made  to  test  the  adhesive  strength  of 
mortar  to  stone  in  concrete,  showed  that,  unlike  cement, 
puzzolana   and  trass  mostly  yield   a  higher  strength  by  the 
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addition  ol  the  stones.  The  some  experiments  also  showed 
thai  ■  larger  addition  of  lime  should  be  made  to  pnzsolana 
01  tras-  when  made  into  concrete  than  when  used  without 

In  order  to  test  the  adhesive  Btrength  of  Beparati 
of  mortar,  experiments  were  carried  oul  as  follows : — 
mi  ii-.  prepared  in  the  same  way  as  for  testing  tensile 
strength,  were  made  and  immersed  in  water  to  harden. 
\'<  i-  lying  in  water  for  certain  definite  t  i  in.  is,  some  of  the 
specimens  were  taken  out  and  divided  into  halves,  the 
remainder  being  allowed  to  remain  in  the  water,  to  be  used 
later  on  for  testing  for  tensile  Btrength.  Each  of  the  halves 
was  placed  again  in  a  mould,  the  emptj  halt  of  the  mould 
tilled  up  with  fresh  mortar,  carefully  pressed  to  the  old  half 
Bpceiroen,  and  the  whole  re-immersed  in  water.  The  results 
obtained  are  shown  in  the  following  tabies  : — ■ 

Tabu  I. 


Mixture. 


Medium 
Tempera- 
ture ol 
Water. 


Strength  after 
Centimetre. 


Regular 

Specimens. 


9 

•ji  Hours. 


1    trass,    1)    fat-lime   paste. 

1.  without  water. 

Cement,  standard  mixture  .. 


i  - 
19] 

19) 


11  •■.'.-. 


L2'00 

6-2.-, 


Table  II. 


Mixture                                                 S"1" 
Buxrure.                      ture         Specimens. 

Joined 
after  3ii 

hours. 

1  he  same  as  in  Table 

1    trass.     1    fat-lime     paste. 

1  saiul.  and  3  per  cent,  ol 

water. 
Cement,  standard  mixture  . . 

•c. 

151 
15 

15 

13-25 

it;'i 
9-50 

11-00 
4-00 

Putxolana  or  trass  mortar  sets  harder  in  sea-water  than 
in  soft  water.  Taking  the  tensile  strength  of  the  mortar 
hardened  in  soft  water  at  100,  the  same  hardened  in  sea- 
water  showed  the  following  results  :  — 


r'at-lime  Paste. 

Sand. 

After  28 

Hardening. 

■2  parts  bj  weight 

1  part 

1  part  by  volume 

1  part  by  weight 
„        volume 

1  part  by  weight 
:  parts  by  volume 

Ill 
168 
132 

Trass  has  been  used  in  the  construction  of  most  of  the 
bridges  over  the  Rhine,  W'eser,  and  Elbe,  in  the  maritime 
works  of  the  German  Government,  and  in  Holland  and 
Belgium,  00,000  tons  having  been  used  in  the  construction 
of  the  Antwerp  docks  alone. — H.  H.  Ii.  S. 

Cement  Water  Pipes  for  Dgeworks.  Leipziger  Farber- 
u.  Zeugdr.-Zeit. '46,  [6],  -25:. 
Water  pipes  made  of  hydraulic  cement  xvill  stand  a  high 
pressure,  and  buried  in  moist  ground  are  indestructible. 
They  are  made  locally,  where  wanted,  as  follows:  — On  the 
well-prepared  foundation  a  cutter  is  made  by  means  of  two 
boards.  In  the  centre  of  this,  lengthwise,  a  smooth  sheet- 
iron  pipe,  of  the  thickness  of  the  desired  bore,  is  laid,  and 
the  prepared  cement,  consisting  of  two  parts  of  hydraulic 
cement  to  one  part  of  pure  sand  mixed  with  water,  is'  poured 
over  it.  After  about  15  minutes,  when  the  cement  has  parth 
set,  the  iron  tube  is  carefully  turned  round  and  pulled  out, 
leaving  the  end  only  in  the  casting,  and  the  previous 
operation  is  repeated.  In  this  wise  a  pipe  of  any  length  can 
be  made  in    one  piece.     Pipes  of  Larger   diameter  may  be 


I  in  a  similar  manner,  bj  using  for  the  core  a  tube 
consisting  of  wooden   staves,  to   constructed   that   01 
them  ean  be  pulled  out  when   the   cement    i-  sufficiently 
hardened,  whereupon  the  others  can  be  easily  removi  1. 

—I.  s. 
PATENTS. 

Silica  Brick*  or  other  Highly  Sefri  /.         .  [mpts.in 

the  Manufacture  of.  .1.  Dixon,  Oughtibridge,  and  A. 
Rej  nolds,  Bolsover  Hill,  near  Sheffield.  Eng.  Pat.  1  1,682, 
Miii  29,  1896. 

To  suitable  siliceous  material  is  ad  led  •'  halfstuff," cellulose, 
or  other  like  fibrous  material,  which  nets  as  a  binding  agent 
during  the  process  of  moulding. — V.  C. 

Artificial  Stone,  Marble,  and  the  like ;  An  Improved 
Manufacture  of '.  \V.  Owen,  Brixton.  Eng.  Pat.  12.3C8, 
June  5,  1896. 

A  method  of  manufacturing  artificial  stone  and  the  like, 
in  which  the  component  pa'ts  are  subjected  to  pressure 
under  water  free  from  air.  A  cylinder  of  special  construction, 
which  is  described  and  figured  in  the  specification,  is  also 
claimed. — V.  C. 

Paving  Blocks,  Tiles,  and  the  like;  Tmpts.  in  the  Manu- 
facture of.  W.  S.  Wilkinson,  Baltimore,  U.S.A.  Eng. 
Pat.  5439,  March  1,  1897. 

I.v  the  manufacture  of  compresssed  paving  blocks,  See.,  the 
inventor  claims  a  preparatory  treatment  of  the  asphalt, 
which  consists  in  pulverising  it  ami  then  macerating  and 
agitating  it  in  water.  The  ingredients  besides  the  asphalt. 
are  non-calcareous  hard-stone  debris  and  powdered  lime- 
stone.— V.  c. 

Fillings] for  Coating  Wood  before  Painting  the  same, 
Impls.  in.  Ph.  Phillips,  Balan.  Colony  of  Victoria. 
Eng.  Pat.  8686,  April  5, 1887. 

"Tub  white  lead,"  ground  pumice  stone,  and  varnish  are 
mixed,  either  alone  or  with  powdered  asbestos.  Pyrites  are 
added  when  more  durability  is  required. 

The  proportion  used  for  an  ordinary  coating  is  8  lb.  of 
white  lead,  4  oz.  of  pumice  stone,  8  oz.  of  asbestos,  and 
If — lj  pints  of  varnish. — E.  A. 

X.-METALLURGY. 

Dredge-Work  in  the  Siberian  Placers.     E.  D.  I.evat.     Eng. 

and  Mining  J.  1897.  63,  541. 
The  author,  iu  his  report  on  the  gold-fields  of  the  Trans- 
Baikal,  describes  the  use  of  the  dredge  for  working  the 
second  level  of  placers  where  the  subsoil  is  yielding  and 
marshy.  He  describes  the  bucket  dredge  used  by  the 
Verhhne-Zeya  Company,  which,  owing  to  its  large  weight 
and  the  difficulty  of  moving  it  from  place  to  place  as  desired, 
had  to  be  mounted  on  a  barge  or  poutoon,  and  floated  in  an 
artificial  basin,  filled  with  water  from  a  stream  flowing 
through  the  placer.  The  bedrock,  on  and  in  the  cavities  of 
which,  nuggets  are  generally  found,  is  worked  over  bv  hand 
as  it  is  uncovered  by  the  dredge.  The  gravel  brought  up 
by  the  buckets  is  deposited  in  a  sluice  carried  on  the  dredge- 
boat  ;  the  water  for  the  sluice,  which  i>  provided  with 
riffles  at  the  bottom,  is  furnished  by  a  centrifugal  pump. 
The  tailings  from  the  sluice  are  discharged  into  a  wooden 
float,  which,  when  full,  is  hauled  to  the  side  of  the  excavation 
and  there  discharged.  The  chief  defect  is  the  shortness  of 
the  sluice,  which  prevents  the  complete  washing  of  the  gravel . 
The  author  suggests  the  use  of  a  Z-shaped  sluice,  with  one 
or  two  uuder-currents. — A.  S. 

Furnace,  The  Bolthoff-  Wethey  Improved  Boasting.     Eng. 

and  Mining  J.  1897,  63,  3J.3- 
This  is  a  modification  of  the  Wethey  multiple-deck  calcining 
furnace,  arranged  for  the  desulphurising  of  ores  for  chlori- 
nation  and  cyanide  mills  where  a  "dead  roast '"  is  desirable. 
The  furnace  is  of  rectangular  form,  and  being  supported  by 
the  same  means  on  both  sides,  is  not  liable  to  injury  from 
expansion  and  contraction.  The  design  is  such  that  no  iron- 
work is  exposed  to  the  fire  except  the  rabbles,  which  are 


6U 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.        [July  Si.  lMfc 


constructed  of  heavy  pipe,  to  which  steel  ploughs  are  clamped, 
and  are  supported  at  both  ends  by  carriages  and  driven  by 
wire  rope  and  sprocket  wheels.  The  carriage  is  so  con- 
structed that  the  rabble  pipe  and  ploughs  can  be  lifted  out 
and  replaced  without  disturbing  the  connection  between  the 
carriage  and  the  rope.  Half  of  the  ploughs  on  each  rabble 
are  set  at  one  angle  and  half  at  an  opposite  angle,  thus 
overcoming  all  end  thrust.  The  ore  is  charged  into  the 
furnace  at  the  driving  end,  and  after  travelling  the  full  length 
of  the  roasting  hearth  is  dropped  to  the  cooling  hearth  and 
carried  back  to  the  charging  end.  thus  allowing  the  ore  the 
same  length  of  time  to  cool  that  was  required  to  roast  it. 
In  order  to  facilitate  the  cooling  of  the  ore  and  ensure  its 
temperature  being  sufficiently  low  to  prevent  injury  to  the 
conveyors  and  elevators,  water  pipes  are  laid  the  full  length 
of  this  hearth,  flush  with  the  top  :  the  amount  of  water 
necessary  for  the  cooling  of  the  ore  can  be  regulated  by  the 
discharge  from  these  pipes.  The  pipes  are  laid  loose  in 
grooves  between  the  brick  in  such  a  manner  that  they  can 
expand  and  contract  without  injury  to  the  hearth  or  them- 
selves. A  valve  is  provided  for  shutting  off  the  stream  of 
ore  from  the  feeder  while  the  rabble  is  passing  under  it.  All 
the  ironwork  of  the  furnace  is  exposed  to  the  atmosphere, 
and  is  thus  less  liable  to  injury  from  the  corroding  action  of 
the  fumes  than  where  the  ironwork  is  enclosed  or  passes 
through  the  brickwork.  It  is  claimed  that  this  furnace  is 
cheaper  and  requires  less  space  than  other  tvpes  of  furnaces. 

— A.  S. 

Zinc-Box  Precipitate,  The  Treatment  of.  T.  H.  Eeggett. 
Eng.  and  Mining  J.  1897,  63,  541.  From  the  J.  Inst,  of 
Mining  and  Met.,  London. 

The  author  describes  a  process  for  the  cleaning  up  and 
drying  of  the  zinc-box  precipitate  from  the  cyanide  process. 
The  slime  sediment  from  the  zinc  extractor  boxes  is  placed 
in  a  wooden  tank,  into  which  the  zinc  shavings  are  also 
washed  through  a  coarse  screen.  The  cyanide  solution 
brought  into  the  tank  with  the  slimes  and  shavings  is  then 
pumped  out  by  means  of  an  india-rubber  hose  pipe  attached 
to  the  pump  suction.  It  is  forced  through  a  press,  leaving 
the  slimes  at  the  bottom  of  the  tank  in  the  form  of  a  thick 
mud.  Concentrated  sulphuric  acid  is  then  poured  on,  a 
bucketful  nt  a  time,  until  all  the  zinc  is  dissolved,  a  hood 
being  lowered  on  to  the  tank  for  the  purpose  of  leading  the 
fumes  outside  the  building.  Boiling  water  is  now  run  on  to 
the  slimes,  which  are  kept  agitated,  until  the  tank  is  filled, 
when  the  hot  slimy  solution  is  drawn  off  by  the  pump,  and 
forced  through  a  filter  press;  the  solutionis  kept  stirred  all 
the  time,  and  more  hot  water  is  run  in  as  required  until  the 
tub  is  empty.  The  slime  cakes  in  the  filter  press  are  further 
washed  by  hot  water  until  all  acidity  and  zinc  sulphate  are 
removed,  after  which  air  is  pumped  through  and  the  cakes 
finally  taken  out  and  dried  in  a  closed  muffle  without 
stirring,  so  that  no  dust  is  made. 

The  following  results  were  obtained  by  this  method  at  the 
Treasury  Mine,  Transvaal.  Weight  of  dried  slimes,  1081b. 
av.  =  1,575  o/.  troy;  sulphuric  acid  used,  234  lb.  av.  ; 
flux  used  —  borax  5  parts,  soda  3  parts,  precipitate 
10  parts;  slag  produced,  48  lb. ;  gold  produced,  446'81  oz. 
fine ;  silver,  55  oz.  fine.  The  bullion  produced  assayed 
750-3  fine  gold  and  929  fine  silver,  or  843-2  total  "per 
1,000.  The  solutions  escaping  from  the  filter  press  assayed 
8  c.  per  ton  in  gold ;  and  400  gals,  of  hot  water  per 
1,000  oz.  of  precipitate  were  used  for  washing.  The  total 
losses  by  this  method  are  under  0'  1  per  cent.,  while  much 
less  and  far  cleaner  slag  is  produced  than  by  the  nitre 
method,  together  with  a  higher  grade  of  bullion.— A.  S, 

Metallic  Sulphides,  Formation  of,  by  Mechanical  Means. 
L.  Fr.mek.     Bull.  Soc.  Chim.  1897,  504— 506. 

A  mrxBBB  of  instances  are  quoted  in  which  small  quantities 
of  metallic  sulphides  are  obtained  by  rubbing  together, 
between  paper,  flowers  of  sulphur  with  certain  metals  in 
powder.  When  aluminium  powder  is  rubbed  together 
with  flowers  of  sulphur,  sulphuretted  hydrogen  i<  given  off, 
and  a  similar  reaction  occurs  with  magnesium.  On  rubbing 
a  silver  plate  or  coin  with  flowers  of  sulphur,  a  vellow  and 
then  a  black  colour  is  produced,  due  to   the  formation  of 


silver  sulphide.  Ou  continuing  the  friction,  the  surface 
becomes  uneven,  and  excrescences  are  formed,  which,  on 
removal,  are  found  to  contain  silver  sulphide.  A  gold  coin 
shows  a  similar  reaction,  whilst  with  copper  the  effect  is 
even  more  distinct.  A  freshly-cut  surface  of  lead,  when 
rubbed  with  flowers  of  sulphur,  gradually  turns  black  from 
the  formation  of  lead  sulphide. — T.  A.  L. 

Metallic  Sulphides  [Cu,  Bi,  Ag,  Sn,  Ni,  and  Co"],  In- 
fluence of  a  High  Temperature  on.  A.  Mourlot. 
Comptes  Kend.  1897,  124,  768—771. 

The  author  has  submitted  various  sulphides — mostly  pre- 
pared artificially — to  the  high  temperature  of  an  electric 
tube  furnace,  as  used  by  Moissan.  The  conclusions  are  as 
follows  : — 

1.  Copper  and  bismuth  sulphides  are  completely  de- 
sulphurised— in  the  case  of  copper,  with  distinctly  greater 
difficulty  than  with  bismuth. 

2.  Silver  sulphide  is  similarly  decomposed,  but  the 
reduced  metal  obstinately  retains  traces  of  sulphur. 

3.  Cobalt  and  nickel  sulphides  are  reduced  to  relatively 
stable  CoS  and  N'i^S  respectively,  which  at  the  maximum 
temperature  of  the  furnace  are  further  desulphurised,  but 
not  completely,  a  trace  of  sulphur  being  obstinately  retained. 

4.  Stannous  sulphide  is  not  decomposed  at  the  highest 
temperatures  attainable,  but  is  partly  volatilised,  partly 
converted  into  a  crystalline  mass  of  SnS,  and  must  there- 
fore be  classed  along  with  zinc,  cadmium,  and  aluminium 
sulphides,  which  are  stable  at  high  temperatures. — II.  T.  P. 

Nickel  Steel,  Metrological  Properties  of.  E.  Guillaume. 
Comptes  Rend.  1897,  124,  752— "55. 
The  author  has  previously  referred  (Comptes  Rend.  1897, 
124,  170)  to  the  very  small  expansibility  by  heat  of  certain 
alloys  of  nickel  and  steel,  and  he  pointed  out  the  value  of  such 
metal  for  the  construction  of  scientific  apparatus,  &c.  The 
resistance  of  nickel  steel  to  corrosion  by  moisture  increases 
with  the  percentage  of  nickel  present,  and  is  already  suffi- 
ciently marked  in  case  of  the  alloy  possessing  minimum 
dilatability  (containing  about  36  per  cent.  Ni).  Polished 
bars  of  this  metal  retain  their  lustre  for  months  in  a  damp 
atmosphere,  and  even  for  a  considerable  period  when  sub- 
merged in  water.  Unpolished  surfaces,  however,  rnst  in 
the  course  of  a  few  days ;  and  in  any  case,  the  attack,  when 
once  initiated,  proceeds  rapidly.  All  the  alloys  are  very 
readily  attacked  by  dilute  hydrochloric  acid. 

As  regards  density  aud  elastic  modulus  of  nickel  steel,  it 
appears,  roughly  speaking,  that  minimum  dilatability  is 
accompanied  by  low  density  (as  compared  with  the 
calculated  mean  density)  and  low  modulus,  and  vice  versa. 
(The  most  expansible  alloy  contains  about  24  per  cent.Xi). 
in  order  to  determine  the  effect  of  annealing,  test  bars 
were  repeatedly  heated,  and  their  length  measured  at 
intervals  when  cool.  At  100°  C.  the  alloys  containing  less 
than  25  per  cent,  of  nickel  contract  permanently,  whilst 
those  richer  in  nickel  expand.  The  absolute  amount  of 
expansion  is  greater  at  low  than,  at  high  temperatures  ;  but 
the  rapidity  with  which  the  change  takes  place  is  greater, 
and  the  time  required  for  a  fixed  and  definite  length  to  be 
attained,  shorter  at  high  temperatures.  In  confirmation, 
the  curious  fact  is  cited  of  a  bar,  which,  when  annealed  at  a 
given  temperature,  again  expands  when  subsequently  heated 
to  a  lower  temperature,  cr  contracts  at  a  higher  tempera- 
ture. As  regards  the  least  dilatable  alloy,  a  condition  of 
equilibrium  is  arrived  at  in  20  hours  at  150'  C,  100  hours  at 
100  C,  300  hours  at  60°  C,  700  hours  at  40°  C,  and  in 
about  two  months  at  the  ordinary  temperature. — H.  T.  P. 

Silver-Copper  Group  of  Alloys.  F.Osmond.  Comptes 
Rend.  124,  [20],  1094—1097. 
From  the  curves  of  fusibility  obtained  by  Heycock  and 
Neville  (Trans.  Roy.  Soc.  189,  25),  it  appears  that  the 
silver-copper  alloys  are  merely  mixtures  of  the  two  metals, 
aud  the  existence  of  Levol's  alloy,  Ag3Cu;,  as  a  definite 
compound  is  thus  called  in  question.  By  subjecting  this 
alloy  to  microscopic  examination  the  author  rinds  that  the 
metals  are  distinctly  separate,  being  recognisable  by  their 
colour,  especially  if  the  oxide  colours  of  the  copper  be 
developed  by  heating ;  and  that  the  structure  of  the  alloy 
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mblea   thai  of  perlite,  the  copper  boing  distributed  in 

unelli i',   like  the  Fe.C  in  iron,  and   producing  a 

similar  iridescence  when  slightlj   oxidised  and  viewed  bj 

oblique  light.    A  power  of  1,000  diameters  ia  necessary  to 

detect  the  irniins  of  prim  try  consolidation,  which  arc 
enveloped  in  grains  of  coarser  structuro  of  the  secondary 
order.  When  the  cooling  of  the  alloy  is  hastened,  the 
lamella:  are  still  rendered  visible  l>.\  the  iridescence,  but 
their  itructnre  Is  nol  eMj  to  distinguish,  even  under  the 
highi  si  pon  ei  •  The  resnlts  obtaine  I.  confirm  the  inferences 
•fir&wn  from  the  plotti  leurves  of  fusibility,  and  disprove 
cistence  of  i     I    i    ■■  t  definite  compound. — C.  S. 

%,  Metallic;  Constitution  of.     G.  C harpy.     Comptes 
Bend   1897, 121,  95? 

'tc tic  Alloys. —  rhese  alloys  have  often  been  tsidered 

chemical  compoun  Is   be  tause   thej   are  horn  ig  ineous   and 

lily  .,1  a  constant  temperature  ;   but  the  microscope  shows 
that    they  consist  ,,f  crystalline  lamella!  of    two  constituents 

juxtaposed,  an  1  bo  minute  that  the  structuro  is  evident  only 
■under  great  magnification.  The  minuteness  of  the  structure 
explains  theapparenthomogeneity  and  theconchoidal  fracture. 

These  alloys  have  the  constitution  of  cryohydrates  ;  they  are 
not  definite  compounds,  but  resemble  the  mixtures  of  liquids 
li-:illing   at    definite   temperatures  studied    by    Berthelot. 

The  pearlite  in  steel  shows  all  the  characteristics  Of  such 
an  eutectic  mixture,  and  this  is  in  opposition  to  Arnold's 
•contention  1 1, 1 1  the  perlite  is  a  definite  alloy  of  carbon  and 
iron,  corresponding  to  le._.,l'. 

Definitt    i  Is. — The   existence  of  definite   coin- 

ids  of  metals  has  been  denied,  and  few  besides  Cu3Sn 
and  CU]Sb  have  been  completely  investigated.  Micro-  | 
metallography  shows  the  existence  of  these  compounds. 
Thus,  ('11,811  is  seen  iii  alloys  containing  more  than  5  per 
■cent.  Cu  in  the  form  of  white,  very  hard  crystals  forming 
six-branched  stars  (like  snow  crystals),  increasing  in 
•number  as  the  proportion  of  copper  is  gradually  approxi- 
mated to  that  contained  in  CoaSn  itself.  Cu3Sb  is  shown 
in  the  same  way  h\  the  presence  of  hard  violet-coloured 
lUinc  forms.  Microscopy  also  shows  the  existence  of 
other  definite  compounds  not  yet  isolated,  and  is  of  great 
use  when  the  physical  properties  of  the  alloy  give  no  clear 
indications,  probably  owing  to  phenomena  connected  with 
isomorphism.  It  his  given  evidence  of  the  existence  of 
<he  fullowiug  compounds,  which,  however,  remain  to  be 
isolated  :  — 1  If  antimony  and  tin,  with  about  SO  per  cent,  of 
and  isomorphOUS  with  Sb:  of  antimony  and  silver, 
ooutaining  about  20  per  cent,  of  Sb.  isomorphous  with  Ag; 
■of  tin  aud  silver.  v>  ith  30  per  cent,  of  Sn,  isomorphous  with 
Ag.  The  first-named  of  these  gives  beautiful  crystals,  with 
clear  outline,  in  alloys  rich  in  tin.  In  micro-metallography 
the  form  of  the  constituents  of  ao  alloy  gives  only  an 
approximate  indication,  and  better  information  is  yielded 
by  the  colour,  hardness,  and  by  their  behaviour  towards 
various  reagents. 

Two   typss   of   structure   are   indicated   by  microscopic 
examination.     In  the   first,   crystals   of  a    pure  substance  , 
meut  or  compound)  are  enveloped  in  another  substance,   1 
which    is    usually    an    eutectic    mixture   formed    from   two   ' 
finely  divided  materials,  of   which   one    is    identical  with 
■the  substance  of  the  crystals.     ln  the  second,  isomorphous 
mixtures  give  a  single  type  of  crystals,  which  occupy  the 
whole    space,     the    composition     and    properties     vary  ing 
uniformly  in  each  crystal.     This   type  is  of  frequent  occur- 
rence ;    for,  although    but    few    metals    are    able    to    form 
isomorphous  mixtures,  there  are  many  examples  of  definite 
compounds  capable   of  forming  such   mixture  with   oae  or 
■  other  of  the  constituent  metals. — W.  (;.  M. 

Phosphor  Bronze,  The  Manufacture  of.   M.  H.  Wickhorst. 
J.  Amer.  Chem.  00c.  1897,19,  [aj,  393—395. 

Phosphoe  bronze  is  bronze  containing  a  small  amount 
(from  a  few  hundredths  to  over  I  per  cent.)  of  phosphorus, 
■which  may  be  added  in  substance  as  phosphorus,  or  in  the 
•lot-in  of  a  high  phosphorus  alloy.  The  latter  method  is  the 
one  deseribed. ami  the  high  phosphorus  alloy  or  "  hardener" 
is  made  in  the  following  manner  : — 90  lb.  of  copper  are  | 
•melted  in  a  crucible  under  charcoal,  11  lb.  of  tin  added,  and  I 
ihe  mixture  heated. 


The  phosphorus  to  be  added  to  the  metal  i-  weigl 
in  the  following  manner : — A   stone  jar  half  full  of  dilute 
copper   sulphate   solution  is   weighed,  and   phosphorus,  in 
sticks  about  t  ins.  long,  is  added  until  the  weight  is  inert 

by  7  lb.  At  the  end  of  about  half  an  hour  the  phosphorus 
is  covered  with  a  coating  of  metallic  copper,  which  prevents 
ignition  when  it  i-  dried  and  exposed  to  the  air.  The 
phosphorus  is  dried  on  blotting  paper,  placed  on  wire 
netting  supported -from  ledges,  along  th  ol  a  shallow, 

square,  galvanised  iron  pan,  containing  about  ■_'  ins.  of  water  . 
the  pan  is  provided  with  a  lid,  which  may  be  put  down  in 
case  of  lire. 

Th  ■  crucible  containing  the  molten  metal  is  placed  outhe 
llo  >r,  and  a  cup-shaped  instrument,  called  a  retort  or 
phosphoriser  and  fitted  with  a  long  handle,  is  held  just  over 
the  brim.  Two  or  throe  pieces  of  the  prepared  phosphorus 
are  then  placed  in  tie-  retort  and  the  latter  immediately 
plunged  into  the  metal  before  the  phosphorus  Can  fall  or 
tlow  out.  Tins  operation  is  repeated,  and  after  the  7  lb.  of 
phosphorus  have  been  thus  added,  the  mixture  is  poured 
into  thin  slabs  about  1  in.  by  :t  ins.  by  1  ins. 

The  phosphor  bronze  is  prepared  by  melting  the  copper 

under  charcoal,  adding  the  tin  and  lead,  and  then  enough 
"hardener  "  to  obtain  a  sufficient  amount  of  phosphorus. 

-A.  S. 

Mi  tals,  Deformation  t>f,  under  Strain-     M.  Mengin. 

Comptes  Rend.  1897,  681. 

The  author  refers  to  M.  Hartman's  experiments  on  steel 
and  other  metals  (Acad,  dea  Sciences,  1894),  which  proved 
that  deformations  under  compression,  flexion,  &c.  were 
produced  in  a  series  of  waves  in  discontinuous  zones, 
geometrically  distributed  according  to  well-determined 
Ian  s. 

The  author's  experiments  on  aluminium,  nickel-steel, 
delta-metal, and  brass,  show  that  they  obey  the  same  general 
laws  as  steel,  but  he  notes  certain  interesting  peculiarities. 

1.  Aluminium. — When  a  bar  is  stretched,  regular  waves 
are  produced  on  the  surface  in  two  conjugate  systems,  as 
with  steel.  But  while  the  waves  in  the  steel  form  a  net- 
work of  narrow  furrows,  in  the  aluminium  a  series  of  broad 
bands  appears  for  a  moment ;  the  bands  are  not  permanent, 
however  regular  the  strain,  but  appear  intermittently  in 
certain  .'ones,  equally  inclined  to  tin'  direction  of  the  strain. 
This  phenomenon  continues  until  one  of  the  waves  is  con- 
verted iuto  a  permanent  groove.  Finally  the  bar  is 
ruptured  either  along  such  a  groove,  or  following  the 
bisectrix  of  the  angle  formed  by  two  conjugate  depressions, 
if  they  are  of  equal  depth.  As  in  the  case  of  steel,  the 
undulations  produced  ou  the  two  sides  of  the  bar  are 
exactly  the  same,  so  that  they  are  not  mere  surface 
phenomena. 

2.  Nickel-Steel  (25  per  cent,  nickel). — The  phenomena 
are  similar,  the  surface  being  covered  with  a  network  of 
lines,  all  making  the  same  angles  with  the  direction  of  strain. 
These  lines  are  produced  almost  continuously,  and  sometimes 
they  take  the  form  of  an  X  the  branches  of  which  have 
the  same  inclination  as  those  of  the  isolated  lines.  Finally 
a  permanent  groove  is  produced  in  some  well-determined 
zone  of  undulations.  Outside  this  zone,  the  bar  retains  no 
traces  of  molecular  movements.  When  the  strain  is  relieved 
for  an  instant,  the  undulations  iu  progress  are  abruptly 
arrested,  but  are  reproduced  when  the  strain  is  again 
exercised. 

3.  Delta  Metal. — -The  same  peculiarities  as  nickel-steel, 
but  with  this  difference,  that  the  X  form  undulations  are 
more  numerous  aud  are  propagated  more  continuously. 
The  rapidity  of  propagation  is  a  function  of  the  speed  of 
transmission  of  the  strain,  and  the  number  of  oscillations 
increases  with  this  speed  of  transmission. 

4.  Brass. — With  hammered  brass  a  series  of  clearly 
defined  rectilinear  deformations  is  produced  immediately  and 
abruptly,  which  rigorously  preserve  the  same  aogle  with 
the  direction  of  strain,  and  spread  over  the  surface  as  the 
strain  increases — not  lines  iu  the  geometric  sense  of  the 
word,  but  rentable  depressions,  of  sometimes  many  milli- 
metres, and  which  exhibit  a  network  of  very  fine  str  x 
parallel  to  the  two  conjugate  svs'ems  of  deformation. 

—J.  H.  C. 
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tor  Bronze,  Phosphor  Copper,  Phosphor  Tin,  $c. : 
inaiysis  of,  M.  Wiekhorst.  .1.  Amer.  Chem.  Soc.  1897, 
19,  [5],  396. 

See  under  XXIII.,  page  638. 

Lead.  Estimation  of,    in    Slags  ami   other   Bg-Products. 
D.  J.  William-.     Chem.  ami  Metal!.  Soc.  of  S.  Africa, 
Proc.  of  Meeting,  May  15,  1897,  11—14. 
See  under  XXIII.,  page  637. 

Determination   of,    in    Lead    Ores.     Ii.    K.  Meade. 
.1.  Amer.  Chem.  Soc.  1897,  19,  374. 
See  under  XXIII.,  page  637. 

Lead,   Volumetric  J),  termination  of.     J.  H.   Wainwright. 

.1.  Amer.  Chem.  Sec.  1897,  19,  389. 

See  under  XXIII.,  page  637. 

Silica    Di  termination   of,   in    Blast-Furnace    Slag.     G.   H. 

Meeker.     J.  Amer.  Chem.  Soc.  1897, 19,  370. 

See  under  XXIII.,  page  636. 

and   Tungstic  Acids,  Note  on   the  Separation  of. 

.  de   Bemieville.     J.    Amer.  Chem.    Soc.   1897,  19, 


Silieie 

J.  s 

377. 


See  under  XXIII.,  page  6.3C. 


PATENTS. 

Gold  and  Other  Metals  from  their  Ores,  A  New  or  Im- 
proved Process  for  Extracting,  especially  applicable  to 
the  Treatment  of  Refractory  Ores.  J.  A.  Bruce-Eraser, 
London.  Eng.  Pat  9524,  May  5,  1896. 
The  gold  is  extracted  by  nascent  chlorine  produced  by  any 
convenient  means.  In  the  process  cited,  the  pulverised  ore 
is  roasted  if  necessary,  mixed  with  about  5  per  cent,  by 
weight  of  barium  peroxide,  placed  in  a  closed  vat  with 
sufficient  hydrochloric  acid  to  cover  the  mixture,  and 
allowed  to  stand  for  12  hours.  Water  is  then  added  till  the 
solution  contains  only  3  per  cent,  of  acid,  and  the  whole  is 
well  agitated,  allowed  to  settle,  the  liquor  decanted,  and  the 
gold  precipitated  by  a  ferrous  salt.  If  silver  be  present, 
common  salt  is  added  to  the  solution  to  dissolve  the 
chloride,  and  the  metal  is  precipitated  with  copper,  whilst 
any  copper  present  may  be  removed  by  scrap  iron. — A.  W. 

Metals  on  Silver  (lootings.  An  Improved  Process  for 
Depositing.  The  Improved  Electric  Glow  Lamp  Syn- 
dicate, Ltd.,  London.  From  C.  Schwabe,  Berlin.  Eng. 
Pat.  9656,  May  6,  1896. 
In-  the  deposition  of  copper  or  other  metal  on  a  thin  film  of 
silver  deposited  on  glass  for  glow  lamps,  &c,  it  is  found 
that  the  silver,  together  with  the  copper  on  it,  flakes  or 
scales  off.  This  is  now  found  to  be  due  to  traces  of  the 
silvering  solution,  contained  in  the  pores  of  the  silver  and 
between  it  ar.d  the  glass,  reacting  with  the  solution  used  for 
depositing  the  copper  and  producing  movements  of  the 
liquid,  heat,  tee,',  which  cause  the  silver  film  to  become 
torn.  To  prevent  this  the  author  adds  to  the  depositing 
solution  of  the  copper  or  secondary  metal,  the  remains,  or 
the  essential  constituents  of  the  same,  of  the  silvering 
solution  in  adequate  quantity,  thus  neutralising  the  secondary 
bath  and  preventing  its  reaction  with  the  traces  of  primary 
solution  in  the  pores  of  the  silver. — A.  W. 

Metal  or  Admixture  oj  Metals  [Alloys  of  A!,  Cu,  Sn,  Zn, 
Ay,  and  Sb  Regulus],  A  certain  New  or  Improved. 
W.  Van  Wart,  I".  W.  Popp,  and  J.  J.  Bradley,  nil  of 
Birmingham.     Eng.  Pat.  12,287,  June  5,  1896. 

To  obtain  an  alloy  which  shall  give  sound  castings,  and 
which  shall  be  of  very  low  specific  gravity,  but  strong  and 
workable,  and  suitable  for  spinning,  stamping,  rolling, 
casting,  and  drawing, — 85  to  100  parts  of  aluminium  are 
alloyed  with  1  to  7  parts  of  coppei,  i  to  5  parts  of  tin, 
1  to"  7  parts  of  zinc,  1  to  5  parts  of  silver,  and  J-  to  1  parts 
of  antimony.  The  coppei  and  silver  arc  first  melted 
together  (or  the  coppei  alone,  if  silver  be  omitted  from  the 
mixture),  the  zinc  and  antimony  are  then  stirred  in  very 


rapidly,  the  aluminium  is  then  gradually  introduced,  aud 
when  the  whole  mass  is  thoroughly  alloyed,  the  pot  is- 
removed  from  the  furnace  and  the  tin  is  added. — W.  G.  Ml. 

Alloys,  Chromium  and  Similar.  Impts.  in  the  Manufacture 
of.  E.  A.  G.  Street,  Paris.  Eng.  Pat.  13,111,  June  13,. 
1896. 
Ahmixium  is  added  to  molten  iron  or  steel  iu  quantity 
just  insufficient  completely  to  deoxidise  it -,  the  desired  pro- 
portion of  chromium  is  then  introduced,  with  a  slight  surplus 
to  effect  the  removal  of  the  last  trace  of  oxygen.  In  this 
way  a  perfectly  fluid  metal  is  obtained  free  from  aluminium. 

— W.  G.  M. 

Bessemer  or  Thomas  Process  for  the  Treatment  of  Loio 
Qualities  of  Crude  Iron,  Impts.  in  the.  L.  Pszczolka, 
Krompach,  Upper  Hungary.  Eng.  Pat.  13,451,  June  18, 
1896. 

The  difficulty  of  refining  white  crude  iron,  contaiuing 
insufficient  silicon  and  phosphorus  to  produce  the  necessary 
heat  in  the  ordinary  process,  is  now  overcome  by  blowing 
compressed  and  heated  air  upon,  or  laterally  into,  the  crude 
iron  bath.  The  hot  air  may  be  obtained  from  a  Cowper 
blast-furnace  apparatus,  working  at  the  usual  blast-furnace 
pressure,  and  the  furnace  may  be  a  converter  or  hearth  of 
any  kind.  The  surface  of  the  metal  is  freed  from  slag  in 
places  by  the  blast,  and  thus  exposed  to  direct  oxidation  by 
the  hot  air.— A.  W. 

Metallic  Alloy,  An  Improved  Manufacture  of.     C.  Parna- 
cott,  London.     Eng.  Pat.  14,006,  June  24, 1896. 

The  composition  is  as  follows: — Copper,  85-15  parts  by 
weight;  iron,  2'15;  magnesium,  1'0;  zinc,  10'45;  tin, 
1-10;  sal-ammoniac,  0-5;  and  "  crude  tartar,"  0-1.  The 
copper  and  iron  are  mixed  by  melting  and  pouring  the 
former  into  the  latter  in  a  crucible,  adding  the  sal-ammoniac, 
aud  well  stirring.  The  magnesium  is  then  added.  The 
zinc  and  tin  are  melted  together  and  poured  into  this 
mixture  through  a  tube  which  dips  under  its  surface.  The 
crude  tartar  is  then  added,  the  whole  well  stirred,  and  the 
alloy  cast.  The  result  is  a  yellowish-red  or  yellowish-goll 
metal  possessing  great  tensile  strength  aud  elasticitv. 

—A.  W. 

Annealing  Metals,  and  for  other  like  Purposes;  Impts.  in 
Mii/lles  for.  Elkington  and  Co.,  Ltd.,  Birmingham,  and 
H.  T.  Fellows,  Aeoek's  Green.  Eng.  Pat.  16,756,  July 
23,  1896. 
The  improvements  "  consist  essentially  in  arranging  in  or 
combining  with  a  closed  chamber,  or  arranging  ua  !  p  a 
closed  hood,  a  rotating  or  stationary  bed  or  pan,  in  whic'i 
bed  or  pau  the  ignited  fuel  for  the  heating  of  the  metals  to 
be  annealed,  &c.  is  placed,  the  combustion  of  the  fuel  in  the 
said  bed  or  pau  being  maintained  by  a  bottom  forced1 
draught  of  air  supplied  to  the  said  bed  or  pan."  "  The 
combination  with  annealing  muffles  of  the  kinds  just 
referred  to,  of  a  cooling  chamber  provided  with  a  slowly 
rotating  table,"  is  also  claimed.  On  this  table  "  the  heated 
articles  from  the  annealing  chamber  are  placed." — A.  W. 

Steel,  Impts.  in  the  Manufacture  of.  J.  de  Moya,  Paris. 
Eng.  Pat.  5926,  March' 6,  1897.  (Date  claimed  under 
International  Convention,  Aug.  10,  1896.) 

Sodium  chloride,  calcium  carbonate,  and  plumbago  are 
added  to  the  bath  of  Bessemer  or  open-hearth  steel  before 
pouring,  in  order  to  produce  a  fine-grained  homogeneous 
metal.  Iu  the  case  of  an  8-ton  basic  Bessemer  converter,. 
12  kilos,  of  NaCl  and  20  kilos,  of  CaCOs  are  added  im- 
mediately before  removing  the  slag.  The  converter  is 
rocked  with  the  blast  on  to  expel  fumes  ;  it  is  then  allowed 
to  remain  at  rest  for  about  two  minutes ;  the  slag  is 
removed,  ferro-manganese  is  added  to  the  extent  of  half 
the  quantity  ordinarily  used ;  and  finally  6  kilos,  of 
plumbago  are  introduced,  the  converter  being  still  at  rest 
with  the  blast  turned  off.  After  a  minute  the  charge  may- 
be poured.  In  the  acid  Bessemer  converter,  the  same 
process  is  followed,  excepting  that  the  slag  is  not  removed. 
The  use  in  the  open-hearth  furnace  is  similar  to  that  above 
described. — W.  G.  M. 
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I  '  0    i,  Impit.  in  tht  Method  of  Decom- 

posing. A.  .1.  Boult,  London,  From  s.  Ganelin  and 
.1.  Blook,  both  of  Philadelphia,  U.S.A.  Eng.  Pat.  H7;>. 
Feb.  16,  1897. 
Tiu:  sulphides  of  lend  and  zinc  are  mixed  with  an  i 
weight  of  calcium  (or  magnesium)  chloride,  Kith  ingra- 
iti  being  thoroughly  pulverised.  The]  are  then  treated 
for  two  dayi  in  the  ■-«<!* I  with  concentrated  commercial 
hydrochloric  add  (82  B.).  Qatona  is  thus  decomposed  ami 
the  land  forms  ■  doable  chloride  with  the  calcium  or  other 
chloride,  and  under  these  circumstances  does  not  prevent  the 
further  attack  upon  the  galena ;  the  hydrogen  sulphide 
evolved  is  sufficiently  free  from  hydrochloric  acid  gas  to  be 
used  for  conversion  into  sulphuric  acid.  The  added  chloride 
accelerates  the  solution  of  fine  sulphide  in  the  ore,  and  for 
this  purpose,  ammonium  chloride  is  to  be  preferred.  With 
ammonium  chloride,  the  greater  part  of  the  2ir.e  is  left 
insoluble  in  the  acid  liquid,  probably  as  a  double  Bali 
After  drawing  off  the  solution,  from  which  zinc  and  silver 
are  to  be  recovered  by  existing  processes,  the  ore  is  dried 
to  remove  HjS  and  lli'l.  Instead  of  employing  a  Bolutiou 
of  hydrochloric  acid,  the  ore  may  be  mixed  with  calcium 
chloride  and  from  3  to  l  molecules  of  Hi)  per  molecule 
ol  OaClj,  and  then  treated  with  hydrochloric  acid  pa-  ill 
the  cold.  Or  the  III  I  lis  may  be  passed  through  a  con- 
centrated solution  of  a  chloride  containing  the  ore  in 
suspension.  The  rase  with  which  the  reaction  of  the 
hydrochloric  acid  with  the  sulphide  is  completed  is  due  to 
the  porosity  of  the  donble  chlorides  formed,  rather  than 
to  chemical  energy  ;  for  less  heat  is  evolved  by  the  action 
of  hydrochloric  acid  upou  galena  when  calcium  chloride  is 
pres.  nt  than  when  the  sulphide  is  alone  ;  and,  further,  a 
chemically  inert,  porous  substance,  such  as  coke  or  pumice, 
may  be  substituted  for  the  calcium  chloride.  Lead  zinc 
ores  often  contain  silicious  matter,  anil  are  then  capable  of 
being  treated  without  foreign  admixture. 

The  chloride  residue  is  freed  from  hydrochloric  acid  by 
exposure  to  the  air  for  two  or  three  days,  or  by  blowing 
air  through  the  mass,  and  is  then  leached  with  water,  which 
dissolves  the  added  alkaline  earth  metal  chloride  and  all 
soluble  chlorides  formed,  including  silver  chloride,  which 
becomes  dissolved  in  the  resulting  salt  solution.  The 
residual  lead  chloride  may  be  used  either  a<  it  is  left,  or 
after  recrystallisation  (following  filtration)  from  a  boiling 
alkaline  earth  metal  chloride  solution,  the  mother-liqnor 
being  used  repeatedly  for  successive  recrystallisations.  The 
purity  of  the  crystals  depends  upon  the  strength  of  the 
liquor,  calcium  (,or  other)  chloride  being  deposited  with  the 
lead  chloride  ;  but  this  impurity  is  soluble  in  water,  and  may 
thus  be  removed.  The  presence  of  zinc  chloride  in  the 
solution  is  advantageous,  as  it  renders  the  lead  chloride  less 
soluble,  the  maximum  of  insolubility  being  attained  when 
the  solution  contains  12  per  cent,  of  the  former  compound. 
There  are  15  claims. — W.  G.  >I. 

Allot/  of  Copper  ami  Iron,  Manufacture  of  an.    A.  F. 
M.  V.  Baron.     Eng.  Pat.  4202,  Feb.  1G,  1897. 

A  COPPKB-IKOH  alloy  of  any  desired  composition  is  made 
by  heating  the  copper  in  a  plumbago  pot  to  a  temperature 
varying  between  a  cherry-  and  a  very  bright  red  heat.  A 
mixture  of  two-thirds  of  oxalic  acid  and  one-third  of  resin  is 
then  added,  in  the  proportion  of  (say)  oflgrrns.  of  mixture  per 
100  kilos,  cf  alloy.  When  the  copper  is  melted  the  iron  is 
added.  Other  organic  acids  which  evolve  carbon  monoxide 
and  carbon  dioxide  on  heating,  may  be  substituted  for  the 
oxalic  acid.  A  comparatively  soft  alloy  would  contain 
S  per  cent,  of  Fe  :  as  the  iron  is  increased  up  to  50  per  cent, 
the  alloy  becomes  harder.  These  alloys  may  be  rolled  or 
drawn  with  a  facility  which  depends  upon  the  proportion 
of  iron.— W.  G.  M. 

Copper,     Obtainment    of.  from    Ores   and   other   Copper- 
bearing    Substances;  An    Impt.    in.       W.    Xoad    and 
W.  Agate,  both   of  London.     Eng.  Pat.   SS73,   April  7, 
1597/ 
The  crushed  ore   is  agitated  with  a   (5   per  cent.)   ferric 
chloride  solution  until  the  copper  is  dissolved.     The  liquid 
is  then  run  into  a  second  vessel,  in  which  is  a  porous  com- 


partment containing  sodium  chloride  solution  and  :,  / 
other  electro-positive  mi  tal  electrode  ;  in  the  outer  vi 
a  copper  or  other  electro-negative  electrode,  to  compli  r.-  an 
electric    circuit.      When    the    deposition    is  comp 
solution  is  returned  to  the  fir-t  vessel  to  tre.it  anothei  I 
of  ore.     Sulphide  ores  must  be  roasted  prior  to  ti 

W.  i. 


XI.-ELECTP.O-CHEMISTRY  AND 
ELECTRO-METALLURGY. 

(A.)— ELECTRO-CHEMISTRY. 

Ferric  Chloride  Battery.     F.  W.  Muster.     Zeits.   . 
Rlektrochem.  3,  1397,  [17],  3»:s- 

Tm>  is  a  criticism  of  a  recent  paper  (see  this  Journal,  1897, 
245),  in  which  II.  Panling  recommends  a  form  of  batt  r\ 
wherein  iron,  carbon,  and  ferric  chloride  are  used,  and  iii 
which  the  following  reactions  are    aid  to  take  place  when 

the  battery  is  producing  a  current  :  — 

3FeCI3  =  3FeCIs  +  3CL 
Fe  +  3CI  =  FeCl3. 

Kiister  says   it  i-  a  priori  improbable  that  ferric  chloride 
Bhonld  be  formed  at    the  anode  and  should  then  give  up 
part  of   its  chlorine    at   the  cathode  ;   and  he  adduces  an 
experiment   to   show  that   only  ferrous    (and    not  fei 
chloride    is    produced    when    the    cell    is  in    action. 
further  criticises  Pauling's  -anguine  estimate  of  the  econo- 
mical working  of   the  cell.      Such  iron  as  would  be 
in  making  these  cells  always  contains  finely  divided  carbon 
or  iron  carbide.     One  would  therefore  expect   local  action 
to  be  set  up  between  these  particles  and  the  iron  in  which 
they  are  embedded.     The   following  experiment  shows  that 
such  wasteful  action  does  occur: — A  cell   consisting  of    i 
carbon  plate,  a  clean  iron  plate  of  40  sq.  cm.  surface,  and  a 
50  per  cent,  solution  of  ferric  chloride  was  closed  through  a 
galvanometer  for  40   minutes.     The  galvanometer  showed 
that    during    this    time    0-297     ampere-hour    had    flowed 
through    it.      On    the    assumption    that    it    forms   ferric 
chloride,     the    corresponding    amount    of    iron    dissolved 
should  be  0-207   urui.:  or  U:;10  grm.,  on  the  assuni[ 
that  it  forms  ferrous  chloride.      As  a  matter  of  fact,  the 
iron  plate  was  found    to    have    lost  1-66  grm.  in  w. 
Thus  only  one-sixth    of   the  iron    dissolved    was    usefully 
employed  in  producing  current.     And  when  simplv  left  To 
stand  by  itself    in    the  (partially   reduced)  ferric  eh] 
solution  for  another  40  minutes,  the  iron  plate  suffere  1   a 
further  loss  in  weight  of  1-2  grm.     In  Pauling's  bat 
the  iron  is  used  as    the    containing    vessel ;  and  it  would 
probably  come  to  grief  before  long,  even  on  open  circuit. 

— D.  E.  J. 

PATENTS. 

Electric  Bat/cries  [Using  Air,  Sec.}  and  Appliances  con- 
nected therewith.  Improved.  L.  B.  Atkinson,  Penarth. 
and  F.  G.  Trehame,  Llacisheu.  Eng.  Pat.  8906,  April  28,' 
1S96. 

The  object  is  the  production  of  electrical  energy  from 
coke,  or  other  fuel,  or  from  hydrocarbons,  solid,  liquid,  or 
gaseoos.  The  inventors  say:  "Broadly,  our  invention  i- 
as  follows.  We  form  a  battery  or  cell  having  electrodes 
[metals,  or  oxides  of  metals  ;  fused  or  moving  electrodes] 
which  have  a  different  affinity  for  oxygen  :  we  place  these 
in  an  electrolyte  [one  or  more,  or  mixed  :  solutions  of  salts, 
or  fused  salts,  as  hydrates,  nitrates,  chlorates,  phosphates, 
borates,  or  oxides  (lead,  &c.)  :  porous  partitions  may  be 
employed]  capable  of  transferring  oxygen.  The  electro- 
negative element  is  oxidised  by  means  of  atmospheric  air. 
either  directly,  or  indirectly  by  means  of  a  chemical  transfer. 
The  electrodes  now  being  connected  by  a  conductor,  an 
electric  current  is  set  up.  the  ehctro-negative  element  losi  - 
oxygen,  the  electro-positive  element  is  oxidised.  To  main- 
tain the  action,  the  electro-negative  electrode  is  oxidised 
at  the  expense  of  atmospheric  oxygen,  the  oxidised  portion 
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of  the  electro-positive  electrode  is  deprived  of  oxygen  or 
reduced  by  carbon  monoxide,  hydrogen,  hydrocarbon  gas, 
or  mixed 'producer  gases  derived  from  carbonaceous  or 
hydrocarbon  fuel."— J.  C.  B. 

Electrolytic  Decomposition  of  Liquids  [Alkali  Chlorides, 

Impts.  in   or  connected  with    Apparatus  for    thi>. 

G.    and    G.   W.    Bell,    Liverpool.      Eng.    Pat.     11,133, 

May  22,  1896. 

The  improvements  relate  to  "covered-in  or  hollow  anodes, 

that  is,  anodes  having  a  cover  or  roof  above,  by  which   all 

the  gas  liberated  at  the  surface  under  such  roof   or  cover 

is  collected,  and  in  which  the  gas  so  collected  is  conveyed 

away  by  suitable  conduits."     Apparatus    for  the   decom- 

'  position" of  liquids  (alkali   chlorides,  &c),  with  the  cathode 

chamber  directly  above  the  auode  chamber  aud  a  diaphragm 

separation  the  two.  is   fully  described   and    shown.     Eng. 

Pat.  20,540  of   1895   (,this  Journal,  1896,908)  is  referred 

to.— J.  C.  R. 

Eh  ctrodes  [Detachable]  for  Electrolytic  Purposes.  Impts. 
in.    E.  A.  G.  Street,  Paris.     Eng.  Pat.  1 1,338,  May  23, 

1896. 
'•  A  cathode  for  use  in  the  electrolysing  of  substances 
•producing  a  solid  deposit  on  the  negative  electrode,  the 
characteristic  feature  of  this  cathode  beins  that  after  the 
•deposit  having  been  effected  thereon,  it  can  be  reduced  in 
.size — the  object  being  to  enable  the  deposit  to  form  a  film 
or  layer  which  can  be  very  easily  detached ;  the  said 
-cathode  being  for  this  purpose  formed  by  a  thin  sheet, 
preferablv  of  metal,  wound  one  or  several  times  upon 
itself;  the  reduction  of  the  cathode  in  size  being  subse- 
quently obtained,  after  the  deposit  has  been  formed 
thereon,  by  winding  the  sheet  constituting  the  cathode 
■upon  itself." — J.  C.  R. 

Anodes  [Carbon-Platinum']  for  Electrolytic  Purposes, 
Impts.  in.  P.  Jensen,  London.  From  H.  ( I.  F.  St&rmer, 
Christiania.  Norway.  Eng.  Pat.  14,393,  June  29,  1896. 
The  claim  is  for  "  carbon  anodes  for  electrolytic  purposes, 
coated  or  covered  with  foil  of  platinum  or  other  metal 
which  is  not  acted  upon  by  the  electrolyte." — J.  C.  R. 

Secondary  Electric  Batteries,  Impts.  in.  [Reticulated 
Frame.]  M.  O.  A.  Garreau,  Paris,  Prance.  Eng.  Pat. 
16,270,  July  22,  1896. 
The  electrodes  are  composed  of  a  reticulated  frame  formed 
■of  an  allov  of  antimony  and  lead,  the  rectangles  of  which 
are  filled  with  flat  or  corrugated  bands  or  strips  of  lead  of 
•suitable  length,  the  edges  of  which  are  connected  midway 
of  their  length  and  held  in  place  by  an  autogenous  solder, 
so  as  to  limit  their  expansion  to  the  direction  of  their 
length.  Each  plate  is  provided  with  long  legs  or  supports 
of  insulating  material  which  is  unaffected  by  the  electrolyte, 
and  they  are  wrapped  in  parchment  paper  t.»  secure  the 
active  material.  When  set  up  in  the  cell,  the  plates  are 
pressed  closely  against  each  other. — G.  H.  R. 

Pasted  Plates  for  Accumulator  Batteries,  Impts.  in. 
[Helically  wound  Cores.]  J.  aud  H.  II.  S.  Yaughan- 
gheirin,  liamsgate.  Eng.  Pat.  16,.') 1 6,  July  2.5,  1896. 
Each  element  is  in  the  form  of  a  bar,  aud  consists  of  a  solid 
or  tubular  core  of  ebonite  or  other  suitable  non-conducting 
material,  round  which  is  wound  helically  a  lead  strip,  which 
may  be  crimped  or  plain.  Hound  this  conducting  strip, 
and  in  the  opposite  direction,  is  wound  an  insulating  helix  of 
mite  or  the  like,  and  the  active  material  is  pressed  into 
•the  interstices  between  the  parts.  The  non-conducting  core 
may  be  dispensed  with,  and  the  elements  be  formed  of  a 
•cruciform,  straight,  or  twisted  lead  conductor,  rouud  which 
i-  wound  an  insulating  helix,  the  interspaces  being  rilled 
with  active  material  as  before.  An  inner  springy  insulating 
helix  may  be  wound  between  the  core  and  the  conductor, 
or  between  the  coils  of  the  latter.  The  electrodes  may 
consist  of  one  or  more  of  the  elements  suitably  connected 
up.— ti.  II.  R. 


Ozone  or  Ozonised  Air,  Impts.  in  Apparatus  for  the  Pro- 
duction of.  A.  Verley,  Paris,  France.  Eng.  Pat. 
17,228,  Aug.  4,  1S96. 

The  apparatus  consists  of  a  sheet  of  polished  copper  or  the 
like  and  a  sheet  of  glass  or  equivalent  material  silvered  on 
the  side  furthest  from  the  metal  sheet,  the  two  sheets  being 
separated  by  distance  pieces  capable  of  adjustment,  and  so 
arranged  that  the  air  in  passing  between  them  to  the  outlet 
at  the  centre  is  forced  to  take  a  spiral  or  other  circuitous 
course,  during  which  it  is  ozouised.  The  two  metal  sheets 
are  respectively  connected  to  the  poles  of  a  source  of  electric 
supply,  and  means  are  provided  for  cooling  the  apparatus, 
either  by  a  stream  of  water  or  of  other  liquid  passing  over 
the  surface  of  a  slate  table  on  which  the  copper  sheet  rests, 
or  bv  the  expansion  of  compressed  air  or  other  gas. 

— G.  II.  E. 

Electric  Accumulators,  Active  Material  for  the  Plates 
[Pyridine,  Sfc]  or  Electrodes  of;  The  Manufacture  of 
an  Improved.  S.  Haminacher,  Berlin.  EDg.  Pat.  17,161, 
Aug.  4,  1896. 

The  claims  are  for  the  manufacture  and  use  of  active 
material  for  the  electrodes  of  accumulators  by  mixing  an 
oxide  or  oxides  of  lead  [minium  or  red  lead  or  litharge] 
with  substances  or  bodies  of  the  pyridine  group  [pure 
pyridine  or  crude,  as  in  bone-  or  auimai-oil]  in  the  presence 
of  water,  whereby  the  said  oxides  of  lead  are  solidly  bound 
together,  so  that  after  drying  they  may  be  subjected  to  the 
"forming"  process. — J.  C.  R. 

Electric  Accumulators  or  Storage  Batteries  [Felt  between 
Electrodes],  Impts.  in.  D.  Young,  London.  From  La 
Societe  Anonvme  "  Accuumlateur  Eclair,"  Brussels. 
Eng.  Pat.  22,069,  Oct.  a,  1896. 

"  The  manufacture  of  an  electric  accumulator  in  which  the 
active  material  or  paste  is  scraped  off  above  the  surface  of 
the  grids,  and  the  plates  or  electrodes  so  formed  are  placed 
one  against  another,  with  a  sheet  of  felt  or  analogous  material 
intercalated  between  them " — J.  C.  II. 

Plates  (Plants)  for  Secondary  Batteries  or  Accumulators, 
Impts.  in  or  relating  to.  [Lead  Ribbon.]  H.  T.  Ches- 
wright,  Paris,  France.     Eug.  Pat.  9563,  April  14,  1897. 

The  plate  consists  of  a  series  of  lead  strips  or  ribbons,  plain, 
corrugated,  or  embossed,  arranged  in  groups,  and  depending 
from  a  conducting  bar,  the  lower  ends  being  left  free. 
To  prevent  any  chance  of  short-circuiting  between  the 
plates,  these  are  enclosed  in  a  framework,  bands,  cage,  or 
perforated  envelope  of  insulating  material. — G.  H.  R. 

Electrodes  for  Electric  Accumulators,  A  Manufacture  of. 
[Use  of  Butyrate  or  Lactate  Paste.]  E.  Marckwald, 
Berlin,  Germany.     Eng.  Pat.  9913,  April  20,  1S97. 

The  plates  consist  of  frames  or  moulds  filled  with  a  paste 
made  of  a  basic  lead  salt  formed-  by  stirring  into  a  10  to  12 
per  cent,  aqueous  solution  of  butyric  acid,  5  to  7  times  the 
percentage  of  finely  powdered  lead  oxide.  Wheu  the  plates 
have  hardened,  they  are  formed  in  dilute  sulphuric  acid  in 
the  usual  way.  Instead  of  butyric  acid,  the  same  proportion 
of  lactic  acid  or  of  the  two  acids  may  be  employed. 

— (i.  It.  R. 

Electrodes  for  Electric  Accumulators,  A  Manufacture  of. 
[Use  of  Milk  Paste.]  E.  Marckwald,  Berlin,  Germany. 
Eng.  Pat.  9914,  April  20,  1897. 

The  electrodes  consist  of  gratings,  frames,  or  moulds  filled 
with  a  paste  made  by  mixing  1  kilo,  of  lead  oxide  or  of  red 
lead  with  about  200  c.c.  of  milk.  The  hardening  of  the 
paste  may  be  accelerated  by  careful  warming,  and  the 
formation  of  the  plates  is  then  completed  in  the  usual  way. 

— G.  II.  R.' 

Accumulator  Plates,  An  Improved  Process  for  the  Manu- 
facture of.  W.  A.  Boese,  Berlin.  Eng.  Pat.  10,254, 
"April  24,  1897. 

1.  "  A  process  for  the  manufacture  of  accumulator  plat-  ■>, 
which  consists  in   causing  red  lead   to  be  reacted  on   within 


juiysi.w.l       THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


019 


a  framo  by  an  organic  or  inorganic  acid  which  combines 
with  red  lead  or  which  decomposes  tin-  rt  .1  lead,  forming  an 
insoluble  or  hardly  fallible  lead  salt,  with  or  without  the 
binding  material!  in  order  to  produce  a  mutual 
wedging  of  the  particles  of  the  mass  in  the  frame  by  the 
resultant  expansion  of  the  reaction  product." 

■_'  •■  \  proc  ss  for  the  manufacture  of  accumulator  plates, 
which  consists  in  mixing  red  lead  with  acetic  acid  and  a 
binding  material  soluble  in  the  latter,  such  as  isphalt  or 
cateohin,  and  allowing  it  to  react  in  a  frame  divided  into 
one  or  more  paits." 

3.  ••  A  process  lor  the  manufacture  of  accumulator  plates, 

which  consists  in  dry    lead   formed   into   plates  being  iu- 

1  in  sulphuric  acid,  or  an  acid  having  a  similar  reaction, 

and  allowing  it   to  stand  therein  uninterruptedly,  the  acid 

•  imed  being  replaced  until  the  said  plates  are  sufficiently 

hard." 

Eng.  Pats.  11,532  of  1892  and  IGin  of  1895  are  referred 
to  (this  Journal,  1893,  527,  and  IR95,  757  respectively). 

—J.  C.  1!. 

(B.)  — ELECTRO  METALLURGY. 

Alloys,    Electrolytic     Methods     <•/'    preparing     Metallic. 
J.Walter.     Zeits,  f.  Elektrochem.  3     1897,  [17],  885— 

Suppose  the  object  is  to  prepare  an  allot  of  a  heavy  metal, 

such  as  lead,  with  ..  light  metal,  siieli  as  sodium.  The  most 
obvious  method  is  to  use  fused  lead  at  the  bottom  of  a 
crucible  as  the  negative  electrode  :  on  this  is  placed  the 
rosjed  salt,  into  which  the  positive  electrode  (carbon)  dips. 
The  process  goes  on  satisfactorily  at  first ;  but,  after  a 
while,  globules  of  sodium  rise  to  the  surface  in  increasing 
quantity,  and  then  burn  or  unite  with  the  chlorine.  Further- 
more, after  the  crucible  has  cooled,  it  is  found  that  at  the 
bottom  we  have  nearly  pure  lead,  and  just  below  the  fused 
salt  an  alloy  which  is  very  rich  in  sodium.  The  alloy,  being 
very  light,  does  not  mix  readily  with  the  bulk  of  the  lead. 
The  author  schedules  a  number  of  methods  for  overcoming 
this  difficulty.  The  methods  depend  upon  one  or  other  of 
the  following  principles  : — I.  Mechanical  stirring  of  the 
metal  which  forms  the  negative  pole.  II.  The  use.  as 
negative  electrode,  of  a  fluid  (mercury-)  or  fused  metal. 
which  is  allowed  to  trickle  through  the  electrolyte.  III. 
In  some  cases  the  temperature  of  the  electrolyte  (fluid  or 
fused)  may  be  kept  below  that  of  the  metal  to  be  all' veil, 
but  above  that  of  the  alloy  ;  the  metal  may  then  be 
nded  as  the  negative  electrode  in  the  liquid  electrolyte. 
The  alloy  as  formed,  melts  away  and  a  fresh  surface  of  the 
metal  is  continually  exposed.  IV.  In  other  eases  the  salts 
of  two  metals  which  are  to  form  the  alloy  can  be  arranged 
in  separate  livers  ■  the  negative  pole  can  be  raised  or 
lowered  so  as  to  dip  alternately  into  the  one  layer  or  the 
other,  while  the  positive  pole  makes  contact  with  both. 
Or  temporary  changes  can  he  made  in  the  composition  of 
the  fused  electrolyte ;  e.g.,  if  the  alloy  contain  an  insufficient 
proportion  of  a  certain  metal,  a  salt  of  that  metal  can  be 
brought  into  contact  with  the  cathode  for  a  time.  Among 
the  applications  of  these  methods  described,  the  following 
may  be  given  as  examples  : — A.  Preparation  of  the  alloy 
mentioned  at  the  beginning  of  this  abstract.  The  fused  lead  is 
stirred  up  by  passing  through  it  hydrogen  or  nitrogen  (from 
a  tube  provided  with  minute  apertures),  so  that  the  alkali 
metal  meets  fresh  surfaces  and  forms  a  uniform  alloy  with 
the  lead.  B.  Preparation  of  an  alloy  of  aluminium  and  tin 
from  the  double  chloride  of  aluminium  and  sodium.  C. 
Preparation  of  silicon-bronze  by  electrolysis  of  water-glass. 
D.  Preparation  of  aluminium-bronze  by  electrolysis  of 
cryolite  and  copper  chloride. — D.  E.  J. 

XII.-FATS,  OILS,  AND  SOAP. 

Cholesterol  Bromides.     C.  Cloez.     Comptes  Rend.  124, 
B(  4—866. 

When  bromine  is  added  to   cholesterin,   both   in   carbon 
bisulphide  solution,  the  body  C^HHOBr;  is  obtained  j  but 


if  to  5  gnus,  of  cholesterin  in  50  c.c.  of  carbon  bisulphide 
B  sol ut ini i  of  3  0.0.  of  bromine  in  10  C.C.  of  carbon  bisulphide 
DC  gradually  added,  -mall  crystalline  needle-  foi  . 
abiihil.uith  when  J  c.c  of  ihe  bromine  solution  Imv ■•  been 
added,  and  redissolve  as  more  is  added,  disappearing 
completely  when  4  :i  c.c.  (the  amount  needed  to  convert 
all  the  cholesterin  into  dibromide)  is  reached. 

Tins  Suggests  the  formation  of  a  mono-bromide;  but  in 
point  of  fact,  the  compound  is  probably  a  molecular  com- 
bination of  cholesterin  with  the  dibromide — 


could  not  be  found  to  separate  the  new  body  into 
two  substances ;  but  support  is  given  to  i 
it-  constitution  from  the  fact  that   it  i-  easily  obtained  by 
mixing  carbon   bisulphide   solution-  of  cholesterin  and  it* 
dibromide  in  molecular  proportions. — I.  T.  I). 

Castor  Oil,  Chemistry  of.     II.  Meyer.     Pharm.  Zeit. 
42,  326. 

See  under  XX.,  page  632. 

-     trin   in    Spermaceti,   A   Simple   Test  to    Deli   i. 
1.    Hirsehsohn.     Pharm.  Central-II.  38,  2S3. 

See  under  XX11I.,  page  C39. 

PATENTS. 

Spent  Lyes.  An  Improved  Process  for  the  Purifi   Uion 

(      II.   Simpson   and  F.  II.  T.  Allan,  Wakefield.      Eng. 
Pat.  16,12!),  July  21,  189  i. 

Tin.  improvement  claimed  is  the  treatment  of  spent  Ives: 
with  electricity.  The  lyes  are  neutralised,  although  this  is 
not  absolutely  essential,  and  a  current  of  electricity  is 
pas-ed  through  the  liquid,  an  iron  cathode  and  anode  being 
used.  The  streugth  of  the  current  should  be  not  less  than 
■2)  volts.  By  this  treatment  the  lower  and  less  stable 
compounds  of  sulphur  aDd  oxygen  are  oxidised,  and  the 
arsenic  and  organic  impurities  are  precipitated.  The  result 
is  a  very  pure  form  of  lyes  suitable  for  eoncentration 
distillation  for  the  manufacture  of  pure  glycerin. — W.  I'.  S 

Liquid  Soap,     I  AVir  or  Improved.     T.  H.  Bateman, 
London.     Eng.  Pat.  24,090,  Oct.  29,  189C. 

Tins  consists  of  a  solution  of  soft  soap  in  spirits  of  rose- 
uary  and  lavender  oil,  with  the  addition  of  glycerin. 

120  parts  of  soap  are  digested  in  30  parts  of  a  solution 
composed  of  20  parts  of  spirits  of  rosemary  and  1  part  of 
lavender  oil.  After  filtration,  about  10  per  cent,  of  glycerin 
is  added  to  the  compound. — W.  P.  S. 

Glycerin,   Improved    Method    of   Concentrating.      E.    A. 
eh,   Paris.     Eng.   Pat.    1355,  Jan.   18,1897.      (Under 

Internat.  Convention,  First  Foreign  Appl.,  July  18,  1S96.) 

Tin-  method  is  one  for  distilling  glycerin  liquors  under 
pressure.  The  liquors,  clarified  and  filtered  as  usual,  are 
introduced  into  a  copper  digester  of  any  suitable  shape,  and 
provided  internally  with  a  coil,  through  which  a  current  of 
steam  circulates.  The  contents  of  the  digester  are  quickly 
raised  to  boiling  point  at  the  desired  pressure,  which  should 
not  be  less  than  6  kilos,  above  the  pressure  of  the  atmo- 
sphere.— W.  P.  S. 

Oil  from  Peat,  A  Process  for  the  Production  of. 
F.  Bapp-Bosenthal,  Berlin.  Eng.  Pat.  9314,  April  12, 
1897. 

This  process  has  for  its  object  the  production  of  an  oil  from 
peat,  and  consists  in  boiling  the  peat  for  about  an  hour,  if 
necessary  with  the  addition  of  water,  and  then  pressing  it  in 
bags.  The  resulting  liquid  is  allowed  to  stand  until  an  oil 
separates,  which  oil  is  then  drawn  off  from  the  extract. 
The  oil  may  be  used  as  an  embrocation. — W.  P.  S. 
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XIII —PIGMENTS.  PAINTS  ;  KESINS. 
YAENISHES ;  INDIA-RUBBER,  Etc. 

(d.)_PIGMENTS,  PAINTS,  &c. 
PATENTS. 
Drying  White  Lead,  Cohurs,  ani  other  Powdery  Granular 
Nodular  Substances;  Tmpts.in  Apparatus  for.    T.  C. 
Sanderson,  Norwich.     Bng.  Pat.  7868,  April  14,  1896. 
Tut   apparatus  consists  of  a  long  closed  heating  chamber 
containing  a  travelling  band  or  a  series  of  trays  for  carrying 
the   material  through   the   apparatus.      Heating  pipes   are 
arranged  in   side  chambers,  communicating  with  the  main 
chamber  at  top  and  bottom,  so  as  to  heat  and  circulate  the 
air.     The  material  is  fed  into  the  apparatus  through   steam- 
heated   rollers,    and  when   the  dust   is  noxious,  the    dried 
material   is  discharged   into  a  hopper  in   connection  with  a 
dust  chamber  and  exhaust  fan. — O.  II. 

White  Lead  [Dutch],  Impt.  in  the  Manufacture  of.  A. 
11.  s.mdiland,  London.  Eug.  Pat.  10,-102,  May  15,  1896. 
Since  "Dutch"  white  lead  as  usually  prepared  contains  a 
certain  amount  of  soluble  lead  salts,  this  portion  of  the 
substance  dissolves  and  is  wasted  during  the  washing  and 
ling  in  water.  To  prevent  this  loss,  the  inventor  adds 
7  oz.  of  an  alkali  carbonate  or  hydrate,  or  a  mixture  of  the 
two,  to  every  20  galls,  of  the  water  employed  in  the  treat- 
ment of  the  "material ;  claiming  by  this  device  to  obtain  an 
increase  of  0-5  per  cent,  in  the  yield. — F.  H.  L. 

White  Lead  [Dutch],  Impts.  in  the   Manufacture  of.     H. 

C.    Webster   and  "R.    Crawford,    Glasgow.       Eng.    Pat. 

14,428,  June  30,  1896. 
Some  or  all  of  the  earthenware  pots  usually  employed  in  the 
manufacture  of  white  lead  by   the  "  Dutch "   process    are 
replaced  by  similar  vessels  made  of  lead,  in  order  to  avoid 
loss  by  breakage,  &c, — F.  II.  L. 

[Coloured']  Zinc  Pigments,  Impts.  in  the  Manufacture  of. 
A.M.  Clark,  London.  From  W.  Hampe  and  C.  Sehnabel, 
Clausthal,  Hanover.  Eng.  t'at.  17,031,  July  31,  1896. 
Thf.sk  pigments  are  prepared  by  intimately  mixing  together 
zinc  sulphate  with  6  to  30  per  cent,  of  the  sulphate  of  some 
other  metal  (or  metals)  which  \  ield  a  coloured  oxide—  e.y., 
nickel,  cobalt,  manganese,  and  iron— drying  the  whole, 
adding  finely-divided  carbon,  and  igniting  carefully  at 
650°  C.  Iu  the  manufacture  of  the  more  delicately  tinted 
samples,  the  zinc  sulphate  should  be  purified  by  stirring 
zinc  oxide  into  its  solution,  and  passing  a  current  of  chlorine 
through  it,  by  which  process  the  iron,  cobalt,  and  manga- 
nese present  as  impurities  are  thrown  down. — F.  II.  L. 

(£.)— RESINS,  VARNISHES. 
PATENT. 
Tri  atment   of  Wood,   Paper   Fabrics,    Fibres,    and   like 
Mai:  rials',  tn  render  them  Impervious  and  Inalterable  by 
Moisture  ami  Climate  and  other   Influences;  Impts.  in 
the.     S.   Bennett,  London.     Eng.  Pat.  12,693,  June  9, 
1696. 
At  ikk  being  thoroughly  dried,  the  materials  to  be   treated 
are  first  coated  with  a  mixture  of  equal  quantities  of  castor 
or  linseed  oil  and  turpentine,  and  then  with  1   part  of  nitro- 
Inlose,  2  parts  of  turpentine,  and  3   of  ether-alcohol  or 
amyl  acetate.      <  >r  the  t-.vo  operations  may  be  combined  by- 
adding  5  to  20  per  cent,   of    nitrocellulose  in   a  state  of 
solution  to  the  oils  selected. — F.  11.  L. 

(C.)— IXD1A-RUBBEK,  &c. 
PATENT. 
Treatment  of  India-rubber,  Gutta-percha,  and  their  Com- 
pound! :    Impts    in    the.      E.    Ilornung   and   S.  Hansel, 
Vienna.     Eng.  Pat.  946),  April  13,  1897. 
As  vulcanised  india-rubber  and  gutta-percha,  if  not  freed 
from  excess  of  sulphur,  gradually  become  hard  and  brittle 
on  exposure  to  air  or  high  temperatures,  the  inventors  prefer 


to  precipitate  gelatin  from  its  aqueous  solution,  mix  it  with 
10  to  50  per  cent,  of  "  vulcanised  oil,"  dry  the  whole,  and 
incorporate  it  with  the  rubber  ;  the  proportions  employed 
depending  on  the  quality  of  the  rubber,  and  also  on  the 
filling  materials  contained  in  the  mass. — F.  H.  L. 


XH .-TANNING.  LEATHER.  GLUE.  SIZE. 

Fermentation  Phenomena  in  Tan  Liquors.  F.  Andreasch. 
Imp.  Research  Laboratory,  Vienna.  Der  Gerber,  527, 
186;  534,  275. 
The  preceding  research  has  shown  that  the  tannins  have 
no  direct  antiseptic  action.  The  carbon  required  by  the 
micro-organisms  is  drawn  from  the  soluble  non-tannins. 
The  yeasts  draw  their  supply  of  carbon  from  the  carbo- 
hydrates, and  cease  to  grow  as  soon  as  these  are  used  up 
For  the  bacteria,  the  supply  of  N  is  of  more  importance 
than  C. 

The  amount  of  non-tannin  in  a  tanning  material  is  a 
fairly  exact  measure  of  the  quantity  of  acid  it  will  produce, 
In  an  unused  tan  liquor  only  alcohol  and  acetic  acid  are 
usually  produced,  lactic  organisms  not  being  able  to  develop 
for  want  of  sufficient  N, 

In  order  to  ascertain  the  exact  measure  of  fermentable 
substances,  the  author  conducted  a  series  of  experiments 
on  nine  different  materials,  the  results  of  which  are  given 
in  Table  I.  The  materials  employed  contained  an  average 
amount  of  tannin,  non-tannin,  and  sugars  as  compared 
with  the  mean  of  a  large  number  of  samples. 

N  was  added  in  the  form  of  mineral  salts,  so  as  to 
introduce  no  fresh  carbon  ;  but,  as  a  matter  of  fact,  peptones 
and  similar  albuminous  bodies  furnish  no  carbon  to  the 
bacteria. 

The  organisms  used  were  :  (1)  A  Saccharomyces  ;  (2)  a 
lactic  bacillus  ;  (3)  a  lactic  yeast.  The  alcohol  was 
estimated  by  Duclaux's  physical  method  (Comptes  Rend. 
70).  Owing  to  the  many  ethers  produced,  it  gives  slightly 
erroneous  results;  but  if  the  amount  of  alcohol  he  com- 
pared with  the  percentage  of  sugars,  the  results  are  con- 
cordant enough.  The  sugars  and  lactic  acid  were  estimated 
as  before  described  (this  Journal,  1897,  248  and  249). 

It  will  be  seen  that  the  whole  of  the  sugar  is  decomposed 
by  alcoholic  fermentation,  and  that  the  lactic  bacteria  can 
transform  almost  all  the  non-tannin  into  lactic  acid. 
These  results  hold  good  for  all  materials  examined  by  the 
author.  The  dextrins  and  soluble  starches  of  some  ma 
terials  (pine  and  hemlock  barks,  cauaigre)  are  as  important 
a  source  of  carbon  for  bacteria  as  the  sugars  are  for  the 
yeasts. 

In  practice,  the  fermentation  takes  place  in  two  stages  : 
(1)  all  the  sugars  are  fermented  by  yeasts ;  (2)  fresh  hides 
coming  into  the  partly  decomposed  liquor,  supply  the  lactic 
and  other  bacteria  with  nitrogen,  and  enable  them  to  con- 
tinue the  production  of  acid  from  other  carbon  compounds 
than  the  yeasts  can  utilise. 

In  accordance  with  the  table,  p.  C21, the  materials  examined 
may.be  arranged  in  order  of  acid-producing  value,  as  follows: 
—  1.  Pine  bark.  2.  Sumac  and  oak  bark.  3.  Myrabolams. 
1.  Valouia  and  hemlock  bark.  5.  Oak  wood.  6.  Knop- 
pern  and  quebracho  wood.  Knoppern  liquors  are  remark- 
able for  a  short,  quick  fermentation,  owing  to  the  presence 
of  an  easily  fermentable  sugar.  Glucose  may  be  added  with 
advantage  to  such  materials  as  quebracho,  but  addition  of 
fresh  pine  bark  produces  a  quicker  fermentation,  owing  to 
1  the  fact  that  suitable  yeasts  exist  on  the  bark,  which  cause 
a  natural  fermentation,  like  that  of  wines.  Alcohol  has 
been  added  with  success  to  the  liquors  of  an  Italian  sole- 
leather  tannery  when  the  acidity  was  insufficient.  The 
author  has  investigated  the  action  of  addition  of  glucose, 
alcohol,  and  pine  bark  to  tan  liquors  ;  the  results  are  shown 
in  Table  II. 

The  research,  so  far,  may  be  summed  up  as  follows  :  — 

1.  In  the  alcoholic  and  acid  fermentation  of  tan  liquors, 
the  carbon  is  derived  from  the  non-tannin,  in  some  cases  the 
whole  of  it  being  used  up. 

2.  The  tannin  is  not  decomposed  by  the  micro-organisms 
taking  part  in  the  fermentation. 
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Fable  I. 
rmaUatioit,  14 Dags.     Ttmpin  C.,A     iholic F ermtntation ;  30   C,  Lactic  Fermentation 


Name  of 
Tannimr  Material. 


i  I      •  r  100  c.c. 


;  i!  Tanning 
Material  conto 
per  I 


Tannin. 


Tannin. 


calculated 


lia 

porn 

Mj  nil'  lams 

S  cilian) . 

'irk 

i        bark 

irk  . .. 




jjg.go 
S0-2S 

-• 

12*03 
10*71 
19-88 
6*07 


15*22 

15  ■■'.'*. 

19  :>-. 
Til 

12*52 

:••■; 

1-59 
9-91 


•■89 
0-70 

2*74 
1-16 

rno 

,,-.",ii 
0-46 


■ 


After  Pel      ntation  with 


I  ii 


i.ari"  i     u 

(acterium 

-         L,,uor,. 


Tannin. 


Non- 


calculated 


Lactic  li 


I  --ii  >i 
1-800  i 

1    s"  I  i 

fSOOO 


1-31S7 
1-8636 
1-2539 


0-1843 

""S  17 
0-3781 
0"  1593 

0-1681 
0*1365 


0-0876 

0-1786 
0*1788 

1 1  •■_'.-.  I  8 

0*0593 


- 

0*  79  1 1 
"■-"it 
0*7883 


0*1560 

0-4244 

0-1 1  0 

Jil 

0*1162 


Fermentation  1 1.    Grms.  per  100  c.c. 


Fermentation  1 1  v.    <  3  rms.  per  100  c.c. 


Name  of 
Tanning  Maun  il. 


Original  Liquor. 


Tannin. 


N"!l- 

, Tannin. 


After  Fermentation  niili 


Bottom- 
Fermen- 

N      LSI 


Alter  Fermentation  with 


Lactic 

terivim 
Liquors. 


Lactic 
■i 
from  Tan 
Liquors. 


Original  Liquor. 


Bottom- 
Fermen- 
tation 
Yeast 

from  Tan 
Liquors. 


Sugar, 
cal- 
culated MS 
Glucose. 


Alcohol. 


Lactic  Acid.         Tannin. 


Xon- 
Tannin. 


Sugar, 

cal- 
culated as 


Lactic 
Bac- 
terium 
from  Tan- 
Liquors. 


Lactic 

from  Ton 
Liquors. 


Alcohol. 


Lactic  Acid. 


1-8481 

l'OlMl 

1-0  0 

• 

n-7:il5 

o-itioo 

0*9348 

0  5000 

0-0946 
0*0191 

0*0200 

0*4855 
0*4752 

- 

1-9304 

1-000 

0-1916 

0*8216 

• 

"■17", 

S    ilian  . 

0-2:172 

0  8254 

0-2.-.HI-. 

0-4811 

0*1263 

1*3710 

"•:;-"" 

ii-lfl  I 

0*7990 

0*0977 

0-4764 

0*1600 

I* I 

0*1582 

0*2714 

0*5000 

0*1662 

irnstf 

T4-14 

0*1413 

Hemli  ek  bark  ... 

,  1-4370 

1*000 

0*14  - 

0-Oiil7 

07913 

0"1205 

1   • 

0*5000 

0*0333 

0-4884 

0*0801 

■  Juebracho  wood. 

1       .. 

.. 

31955 

0-250G" 

0-0475 

0-iriiK) 

'1-2  Ml 

0*0494 

2-0609 

rooo 

0-1363 

0-1X19 

1-0304 

"■"7*1 

0*0411 

0*4685 

0-0664 

•  The  concentration  of  the  Quebracho  liquor  was  made  lalf  the  strength  of  the  other  Iii|i  ors,  so  as  to  avoid  too  great  an  amount  of  tannin. 

Table  II. 


Grms. 
per  100  c.c. 


Acids  after  Eight  Days.    Temperature,  30'  C. 


Original 

L'qtl.T. 


Addition  of 

-      ins. 
Glucose  and 
lnociii 
with  Alcoholic 

Yeast  from 
Pine  Liquors. 


Addition 
of  25  grms. 
Pine  Bark  = 
1*04  grms. 


Addition  of 

Bark  Extract 
smiis. 
Glucose,  and 
Inoculation 
with  Alcoholic 
Yeast  from 
Fine  Liquors. 


Sour  pine  liquor,  eisrht  davs  v'  Acetic  acid  0*1719 

old I  Lactic  „  0-2749 

Sour  pine  liquor,  15  davs  old!  Acct1c  ••  "'!-'-"; 

_.      ;.         \_       ,       •    .      I  Lactic  „  01,,  0 

IW  l-.qnor  from  layer  pits,  f  Acetic  ..  0*2475 

four  months  old (  Lactic  ..  Traces 

racho  liquor (  {V**"*  - 

H  -11  I  Lactic  „ 


0*2261 
0*4212 
0*1230 
0*1755 

Trues 
0*0976 


1*25  '1 

lis7J  0-2355 

1  ■  1056 


1-1472 


0-1±1j 


•2-17.S.' 
2-iiJ35 


0-7105 

00422 

0-5=31 


O-'vl" 
0-S733 

"■7171 


-J.  T.  -R-. 
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/labl's  It  dine  Solution,  The  Behaviour  of  Tannic  Acids 
and  Tannic  Extracts  towards.  C.  Boettinger.  Chem. 
Zeit.  21,  [46],  4  ;o. 

Si  i  under  XXIII.,  page  640. 

PATENTS. 

Soluble  Colloids  of  the  Gelatine  Class,  Tmpts.  in  Formation 
,rn'   Preparation  of.     E.  J.  Mills,  Glasgow.     Eng.  Pat. 

17,. 536,  Aug.  3,  1S96. 

Tins  comprises  modifications  of  or   improvements  on  the 

ss  described  in  Eng.  Pat.  S847  of    1895  (this    Journal. 

162)   for   converting  gelatin,  or  a  gelatin-containing, 

■    gelaligenons  substance,   into  a    compound    permanently 

soluble  in  cold  water. 

One  method  is  to  take  100  parts  of  glue,  preferably 
comminuted,  5  paits  of  slaked  lime,  and  100  parts  of  water. 
These  are  stirred  together  and  allowed  to  remain  at  the 
ordinary  temperature  until  perfectly  soluble  in  cold  water. 
With  glue  of  f.ood  quality  and  moderate  hardness,  the 
iMOn  takes  place  in  a  week  or  ten  days. 
An  alternative  method  is  to  dissolve  the  glue  in  water 
with  the  aid  of  heat,  and  allow  the  solution  to  cool  and 
become  a  jelly.  The  comminuted  jelly  is  mixed  thoroughly 
with  the  slaked  lime.  In  the  course  of  an  hour  or  more, 
perfect  liquefaction  will  have  been  attained. 

Instead  of  caustic  lime,  ether  caustic  alkali  earths  may  be 
employed,  or  caustic  alkalis  or  their  carbonates. 

— L.  J.  de  W. 

Tanning  of  Hides  and  Skins,  Impts.  in  the  Preparation  for 
and.  E.  O.  Daniel,  London,  Eng.  Pat.  11,111,  May  4, 
1897. 
Is  the  process  of  preparing  hides  and  skins  for  tanning,  a 
revolving  drum  is  used  having  an  entrance  and  exit  for 
liquid,  and  the  continuous  passage  therethrough  of  liquid  in 
which  the  hides  or  skins  arc  treated  previous  to  going 
through  the  "  bating  "  process;  and  the  internal  periphery 
of  the  drum  may  be  fitted  with  stays  or  struts,  or  backwardly 
carved  pegs  or  projections,  or  with  pegs  and  struts  combined, 
to  assist  in  keeping  the  hides  or  skins  separated  from 
each  other. 

Another  portion  of  the  invention  relates  to  the  method  of 
application  of  the  tanning  solution.  The  hides  or  skins  are 
allowed  to  soak  in  a  comparatively  dilute  tanning  solution 
in  suitable  vats  or  pits,  and  the  solution  is  gradually 
increased  in  strength  ;  or  the  hides  or  skins  are  put  iuto  a 
stronger  solution  or  gradually  stronger  solutions.  Up  to 
this  point  there  is  no  novelty  in  the  treatment  ;  hut  the  skins 
are  next  placed  in  a  drum  containing  a  strong  tanning 
.olutinn,  which,  when  revolved,  brings  the  solution  iuto 
contact  with  every  part  of  the  hides  or  skins,  by  which 
greatly  improved  results  are  obtained. — L.  J.  de  W. 


XV.-MANURES,  Etc, 

PATENT. 

Fertilised    and    Fertilising    Materials,    Manufacture    of 
Improved.      C.   II.  Thompson,  Teignmouth.      Eng.  Pat. 
9704,  April  15,  1S97. 
Is  the  manufacture  of  an  improved  fertiliser  of  the  kind  des- 
cribed in  Eng.  Pat.  20,971,  1894  (this  Journal,  1894,  1246), 
to  serve  as  a   substitute  for  earth,  in  which  plants  maybe 
grown  without  earth,  or   raised   from    seeds,  or  struck  as 
cuttings  and  brought  to  maturity  quicker  than  in  earth,  or 
sed  a.  "  mulching  "  or  manure— peat-moss  is  used,  or 
other  suitable  fibrous  or  spongy  material,  impregnated  with 
a  "  solution  "  of  soot,  gypsum,  bone-meal,  or  the  chemical  or 
functional  equivalents  of  these  substances,  phosphoric  acid, 
potash  (pearlash),  and  nitrate  of  soda.    After   boiling,  the 
fibre  is  removed,  dried,  aud  fermented,  so  as  to  cause  a 
i  te  rbemical  interchange  of  the  ingredients. 
The  liquor  is  also  fermented  with  yeast  or  other  ferments, 
alter    the    addition    of    saccharine    matter,  to    produce    a 
concentrated  liquid  fertiliser. — L.  J.  de  W. 


XVI.-SUGAR,  STARCH.  GUM,  Etc. 

Synthesis  of  Cane-Sugar.     L.  Marchlewski,     Koczn'k 
Alcad.  Umiej.  Krakowskiej.  1996. 

Case-sugui  maj'  be  obtained  by  the  action  of  aceto-- 
ehlorhvdrose  upon  the  potassium  salt  of  (i-fructose.  The- 
reaction  is  expressed  by  the  following  equation  :  — 


CH,.OCOCH, 

I 
(CH.OCOCHs), 


0< 


I  II 

I 

CH-C1 


C02.OH 
I 

(CH.OH)s 
+      I 

XOK 
0<| 


KC1  + 
->    H',H5OH  =4CH.,COOC.H;. 
+  C'i2H»,0„ 


Pure  acetochlorhydrose  is  dissolved  in  alcohol,  aud  to- 
the  solution  freshly  prepared  solium  levulosate  is  added. 
The  mixture  is  left  to  stand  for  about  seven  days  ao 
ordinary  temperature  ;  to  complete  the  reaction  it  is  heated' 
for  half  an  hour  on  the  water-bath;  next  the  potassium, 
chloride  formed  is  filtered  off,  the  filtrate  evaporated  at 
80°  (.'.,  and  the  residue  dissolved  in  boiling  water.  The 
solution  obtained  is  next  treated  with  a  solution  of  Ca(OII ) 
and  the  gradually  formed  precipitate  filtered  off,  stirred  in 
some  water,  and  decomposed  with  CO.,.  The  CaCOa  ob- 
tained is  filtered  off,  and  the  filtrate  purified  by  means  of 
Ca(OH)s  in  a  similar  manner.  Finally,  the  aqueous  solution 
of  the  sugar  is  extracted  with  ether  in  order  to  remove  the- 
saccharin,  and  then  evaporated  171  vacuo.  After  some 
days'  standing,  the  cane-sugar  formed,  crystallises  in  the- 
well-known  forms.  All  the  reactions  and  physical  pro- 
perties agree  with  those  of  natural  cane-sugar. — L.  M. 

Juice  and  Liquor  [Seetroof],  Filtration    of.     L.   Beaudet. 
Bull.  Assoc.  Chim".  1897,  14,  967—969. 

Most  sugar  manufacturers  are  convinced  of  the  necessity 
of  filtering  the  juice  carefully  after  each  purification,  but  in 
some  factories  this  is  only  incompletely  carried  out,  either 
for  want  of  space  or  on  account  of  cost.  The  author  thinks 
that  no  expense  should  be  spared  to  effect  this  object,  for- 
fear  of  redissolving  precipitates  already  formed,  through, 
alteration  cf  temperature  or  alkalinity. 

Contradictor}-  results  were  obtained  on  examining  liquors 
which  were  produced  from  diffusion  juice  filtered  before 
carboDating,  but  this  failure  is  attributed  to  the  filtration 
having  been  too  slow. 

The  nitration  cf  the  juice  in  filter  presses  is  effected! 
either  with  or  without  decantatiou.  Decantatiou  has  the 
disadvantage  of  cooling  the  juice,  and  is  thus  one  cause  of 
the  formation  of  calcium  salts.  As  soon  as  a  precipitate  is 
formed,  it  should  be  separated  as  rapidly  and  completely  as 
possible,  and  the  juice  should  be  expose^  as  little  as  possible 
to  the  air.  This  condition  is  far  from  being  realised  in  tin- 
ease  of  decautation. 

One  of  the  principal  difficulties  in  filtration  arises  from 
incomplete  carbonating,  or  from  the  juice  being  allowed  to 
cool  after  the  first  carhonation.  Another  cause  is  the  use  of 
well-  or  river-water  for  washing,  instead  of  distilled  water, 
the  former  rapidly  obstructing  the  pores  of  the  cloths, 
through  deposits  which  are  formed. — L.  J.  de  W. 

Juice  [Beetroot],  Filtration  of.     L.  Beaudet.     Bull.  Assoc 
Chim.  1897, 14,  973—377. 

The  filtration  of  the  juice  should  be  applied  at  the  following 
stages  : — (a.)  After  the  filter  presses  from  the  firsf  carbonat- 
in«-.  This  operation  is  indispensable";  for,  whatever  care 
may  be  exercised  at  the  presses,  the  juice  will  still  contain 
precipitates  in  suspension.  The  juice  of  the  first  should  be 
completelv  freed  from  precipitate  before  going  to  the  second, 
or  the  whole  principle  of  double  carbonating  is  disregarded. 
(6.)  To  the  filtration  of  the  juice  of  the  second  carbonating 
previously  passed  to  the  filter  press,  (c.)  To  the  filtration, 
of  the  juice  of  the  third  carbonating.  (</.)  To  the  liquors 
between  the  second  and  third  effects.  This,  although  not 
indispensable,  is  to  be  recommended,  (c.)  To  the  filtration 
of  liquors  from  the  multiple  effect. — L.  J.  de  W. 
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Diffusion   Juice,   Conditions   of  In  Sugar   in. 

Acidit  I        ■«>/   and  Diffusion  Juice.     II.    Pellet. 

Dull.  Assoc.  Chim.  1697,14,  1038     1040. 

,li"H:  conclude-  (this  Journal,  l>''7.  150  that  diffusion 
juice  possesses  an  invertive  power,  and  that  this  power  varies 
i"r.>iii  ir  with  the  temperature  to  which  thi 

i-  li  ated,  tlio  method  of  oulture,  and  the  soil  on  which  the 
roots  are  grown,  &c.  Consequently,  from  the  point  of  view 
of  diffusion,  the  greatest  attention  should  be  paid  t"  every 
circumstance  which  may  increase  the  invertive  power,  and 
extremes  should  hi'  avoided.  The  author,  however,  sees  no 
disadvantage  in  strongly  heating  a  juice  if  tin-  duration  of 
diffusion  is  therel  i.  or  if  the  practical  condii 

arc  otherwise  favourable.  The  best  guide  is  to  follow  the 
quality  of  juice  obtained  by  different  methods  of  working, 
<  \aniining    not    merely   the    raw   diffusion   juice,  hut  I 

down  to  the  low  products.  It  is  not  always  diffusion 
juices  of  greatest  purity  which  give  massecuites  i;i-;  t<> 
work  and  the  highest  yield.  It  is  only  after  purification  by 
lime  and  carbonic  acid  that  we  can  have  an  indication  of 
this  by  chemical  analysis* and  the  physical  properties  of  the 
uites. 
It  is  not  acidity  alone  that  determine-  the  invertive 
power  of  a  diffusion  juice,  but  it  is  probably  the  result  of 
all  the  foreign  matters  acting  on  the  sugar.  In  diffusion 
juice  from  the  sugar  cane,  much  higher  acidities  are  found 
than  in  that  from  beetroots,  and  a  of  invert  Sugar 

result.-.       i  D  verified  the  last  few  years  in  several 

factories  in  Java,  Guadeloupe,  and  Egypt. 

According  to  Fancenko  (Cull.  Assoc.  Chim.  1897,  B89), 
diffusion   juice  ha>  a  higher  acidity  than    that   of  the  beet 

-  from  which  it  is  produced.     This  doos  nit  appear  to 

e  face,  t  la  redueiug  100  grins,  of  cossettes  into  pulp 
suitable  for  instantaneous  cold  aqueous  digestion,  and 
nuking  up  the  liquid  to  a  litre,  it  will  be  found  to  be  of  the 
Mime  acidity  as  diffusion  juice  of  the  same  dilution,  the  total 
acidity  being  calculated  to   100  grms.  of  sugar,  and  not  to 

iirix.  In  actual  work  the  varying  character  of  the  water 
used  may  influence  the  acidity  very  considerably.    Beetroots 

ire  not  alwaj  s  equally  clean,  and  if  the  earth  adhering 
to  them  be  of  a  calcareous  character,  the  acidity  of  the  juice 
may  be  affected.  Unless  all  these  conditions  are  taken  into 
account,  it  is  not  possible  to  conclude  with  certainty  that 
there  is  formation  or  destruction  of  acidity  in  the  diffusion 
process. — L.  J.  de  W. 

Potato  Starch  and  Potato  Flour.     Saare.     Papier  Zeit. 
.  30,  1059. 
Potato    starch,  of    which    200,000    to    300,000  tons    are 
annually   produced  in   dennany,   is   soil   in   two   qualities. 
The. best,  termed"  superior,"  is  singularly  white,  glossy,  and 
pure,  and  consists  of  large  grains,  being  the  first   to  de] 
in  the  settling  tanks.     The  deposits   are  lower  in  quality  in 
succession,  until   only  a  brown  powder  is  deposited,  known 
me  -and. 

Potato  tlour  is  made  by  grinding  and  sifting  the  dried 
potato  starch.  If  dried  on  frames  in  a  suite  of  repose,  it  is 
known  as  "  hurdle"  starch,  or  if  dried  on  endless  webs  kept 
in  motion,  it  gets  small-grained,  and  is  known  as  "  machine  " 
starch. 

The  best  quality  of  starch  is  used  for  the  manufacture  of 
starch  sugar  and  dextrin.  A  soluble  starch  has  been  recently 
made,  giving  in  water  a  clear  colourless  solution.  Another 
recently  introduced  article  is  ozone  gum  and  ozone  starch, 
in  which  the  aromatic  odour  is  removed,  rendering  the 
product  similar  to  wheat  starch.  Attempts  have  also  been 
to  obtain  a  nitro  starch  as  an  explosive,  but  without 
much  success.  Some  French  chemists  have  also  tried  to 
obtain  alcohol  from  starch. 

Good  starch  must  be  free  from  chlorine  and  acids,  and  the 
moisture  must  not  exceed  20  per  cent.  It  must  be  of  a  pure 
dour,  slight  shades  of  yellow,  grey,  or  blue  in- 
dicating insufficient  washing  or  bad  drying.  Potato  starch 
has  a  peculiar  smell,  due  to  volatile  oils,  which  may  be 
extracted  by  alcohol.  A  sour  smell  indicates  wrong  treat- 
ment in  manufacture,  and  the  starch  is  deteriorated  as  a 
foodstuff.  The  gloss  of  starch,  which  is  much  esteemed, 
depends  on  the  size  of  the  grains — the  larger  the  grains  the 
better  the  gloss :  and   the  determination   of   the   average 


diameter  of  the  grain-  under  thi 

teal    foi    -t. tri-h  :     a   Buperior    article   having   ...i    avei 
diauu  ter  ol  grain  ol  85  S  u  (*  =  ttj-'ittt  aim.  I,  the  "  '  'Miliary 
Prima "  starch -32*5  it,   tbc  ordinary  or  "Prima 

•21  u.  and  the  inferior  kinds  17  to  !_■  ;,  u.     The  condition  ol 

the  grain-  also  affects  the  gloss,  - kinds  of  starch  which 

show  a  tendency  to  agglutinate  having  no  gli 

lit  considerable  importance  is  the  amount  of  impurity 
present,  consisting  of  such  foreign  substances  as  coal  dust,. 
pota'  lot,   -and,  iron   particles   from   whei 

from   water,  particle-   of  wood,  Aie.     The  amount   is  at 
tain,  I  by  smoothing  a  -ample  on  white  paper,  and  counting 
the  Dumber  of  particles  in  1  -q.  cm.     The  -uperior  contains 
16  to  30;  average  Starch,  37 — 170;  while  some  kind-  contain 
as   many  a-  u  1  sq.  cm.      These   particles  affect   thi 

manufactories,  showing  in  paper  as  dark  dots,  Sec  The 
nature  of  the  impurities  ("Stippen")  may  be  sometimes 
ascertained  by  means  of  the  microscope.  A  -ample  i- 
spread  smoothly  out  on  white  paper,  and  under  the  micro- 
-  opt  the  number  of  fine  particles  of  foreign  substan 
counted  in  1  sq.  cm.  A  "Superior"  starch  should  only 
contain  15  to  30,  whilst  "Medium  Prima"  may  contain 
27  to  170.  Iii  potato  flour,  hard  lumps  sometimes  appi 
duo  to  bad  drying. 

If  not   Fn  ;  Is,   especially  mineral,  it  is   liable  to 

affect  colour-  when  u-  ssing  in  it.  rial.     The  use  of 

-  in  the  manufacture  is  necessary,  but  they  must  all  be 
removed  again.  Calico-printers  test  for  acid  by  printing  on 
coloured  cotton  a  pattern  with  the  starch  paste  and  observing 
whether  any-  change  of  colour  takes  place.  To  test  for 
acids,  drops  of  neutral  Bordeaux- red  litmus  solution  are 
sprinkled  upon  the  starch.  Superior  starch  turns  the  colour 
light  blue,  most  starches  do  not  affect  it,  slightly  acid  ones 
turn  it  wine  red,  and  strongly  acid  ones  turn  it  to  an  onion- 
red  colour.  The  test  for  acid  by  titrating  the  alcoholic 
extract  with  decinormal  alkali  is  not  accurate,  owing  to  the 
starch  grains  retaining  some  of  the  acid  in  their  parenchyma?. 
The  following  is  recommended: — 2,,  grms.  of  starch  arc- 
ground  up  with  25'30  c.c.  water  and  titrated  with  deci- 
normal KOH.  The  alkali  is  added  by  drops,  until  a  drop 
of  the  solution  placed  on  61ter  paper  prepared  with  litmus 
gives  the  same  colour  as  a  known  neutral  starch.  If  10O 
of  starch  Deed  5  c.c.  of  -^  normal  KOH,  the  slight 
acidity  should  be  mentioned  ;  if  s  c.c  KOH  be  required,  the 
starch  is  acid,  and  if  more  than  8  c.c  be  required,  the  starch 
•  -      ngly  acid. 

The  amount  of  water  in  starch  varies  from  13  to  30  per 
cent.— S.  P.  E. 

Starch,   Control  of   the   Manufacture  of     Hehert.     Bull. 

Assoc.  Chim.  1897,  14,  1003 — 1011. 
Tin.  results  of  the  extraction  of  starch  from  potatoes  appear 
to  be  identical  in  France  and  Germany  :  yet,  in  spite  of  the 
efforts  made  in  both  these  countries,  smaller  factories,  in  the 
case  of  what  is  considered  "  good  work,"  still  leave  behind 
60  to  Co  percent,  of  starch  oa  the  solid  matter  of  the  pulp, 
and  the  author  has  found  pulps  containing  75  per  cent. 
The  various  mills  brought  out  as  improvements  on  the  old 
rasping  process  have  reduced  the  loss  to  45  per  cent.,  but  at 
at  the  cost  of  a  considerable  amount  of  power.  No  great 
advance  can  be  expected  in  apparatus  for  subdivision  of 
the  material,  but  fermenting  the  pulp  for  several  months 
allows  15  to  20  per  cent,  of  inferior  starch  to  be  recovered. 
The  fermentation  haviug  altered  some  of  the  starch  grains, 
this  secondary  starch  is  scarcely  fit  for  anything  except  the 
manufacture  of  glucose  ;  and  the  offensive  smell  communi- 
cated to  the  waste  water  gives  trouble.  Woelker  attempted 
to  cultivate  ferments  which  would  attack  only  the  cellulose 
and  leave  the  starch  untouched  ;  rasping  is  thus  totally 
suppressed.  The  author  adopted  Woelker'-  process,  and  iD 
three  days  obtained  a  pulp  containing  18  per  cent,  of 
starch  ;  the  starch  obtained,  however,  deposited  incom- 
pletely and  was  always  greyish  and  difficult  to  dry,  but  no 
lesion  of  the  grains  could  be  detected  under  the  microscope. 
A  large  French  factory,  after  trying  a  similar  process, 
abandoned  it  in  favour  of  rasping. 

Few  French  factories  are  prepared  to  admit  that  they 
lose  15  to  20  per  cent,  of  starch  from  defective  methods. 
Antiseptics  are  little  used,  whilst  in  Germany  the  use  of 
sulphurous  acid  and  calcium  bisulphite  is  general. 
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The  determination  of  starch  in  potatoes  by  saccharifica- 
tion  with  acids  is  far  from  exact  from  the  point  of  view  of 
the  starch  manufacturer,  as  a  portion  of  the  cellulose  is 
said  to  be  saccharified,  and  the  sugars,  glucoses,  carbo- 
hydrates, and  soluble  starches  preseDt,  are  counted  as 
Starch.  The  error  from  this  cause  may  amount  to  2  per 
cent  of  the  total  dry  starch.  Maercker  and  Saare  found  in 
potatoes  0-58  to  6-07  per  cent,  of  soluble  carbohydrates 
■calculated  on  the  slarcb,  and  one  of  them  found  35  per  cent. 
in  immature  tubers.  Aime  Girard  showed  by  photomicro- 
graphy that  when  potatoes  sprout,  starch  is  rendered  soluble 
and  passes  into  the  expanding  portion  of  the  tuber. 
Baudry's  method  of  estimation  is  equally  inexact,  for.  in 
addition  to  the  bodies  above  mentioned,  the  dextrins  pro- 
cured, affect  the  rotatory  power  of  the  starch  rendered 
soluble  by  the  salicylic  acid.  He  has  proposed  a  correction 
for  pectin  which  has  passed  into  solution,  of  0-2  when  the 
acid  is  used  alone,  and  0-35  when  zinc  chloride  is  also 
added.  The  solution  is  boiled  for  50  minutes.  As  tubers 
of  the  same  variety  may  show  differences  of  10  to  12  per 
cent,  in  starch,  it  is  doubtful  if  the  other  constituents  are 
more  fixed. 

After  maturity  the  tubers  rapidly  change,  starch  becoming 
soluble  and  nitrogenous  matters  being  transformed  partially 
into  solanine,  the"  proportion  of  41  mgrms.  of  solanine  per 
kilo,  for  healthy  tubers  rising  rapidly  to  !)0  and  112  mgrms. 
The  eyes  contain  2,700  mgrms.  per  kilo.  Baudry's  method 
is  rapid,  the  figures  obtained  being  constantly  higher  than 
those  given  by  saccharification  and  titration  with  Violette's 
solution. 

For  the  determination  of  starch  by  density,  preference 
should  be  given  to  an  apparatus  operating  on  5  to  10  kilos., 
and  the  tubers  should  be  cut  to  avoid  air  bubbles.  The 
tables  established  in  Germany  by  Behrend,  Holdefleiss, 
Maercker,  and  Heidepriem  (the  latter  being  most  highly 
approved)  are  far  from  being  universally  applicable.  The 
author  is  of  opinion  that  in  each  district  observations 
should  be  made  over  several  years  and  special  tables  pre- 
pared for  each  region.  ITOsamplcs  of  blue  giant  of  the  Nord 
gave  by  Heidepriem's  table  2  per  cent,  less  than  by 
saccharification.  29  samples  from  the  Oise  showed  3  per 
«ent.  too  high. 

For  control  of  the  pulps  and  waste  water,  the  author 
saccharifies  by  acids,  defecates  by  acetate  of  lead,  and,  if 
necessary,  filters  through  char.  Maercker's  method  for  the 
examination  of  pulps  demands  much  time  and  manipulation, 
and  Baudry's  is  slow  aud  liable  to  considerable  error. 

Many  starchworks  have  been  closed  for  want  of  a  prac- 
tical method  of  dealing  with  the  waste  water,  10  to  13  litres 
of  water  being  rejected  per  kilo,  of  potatoes  worked. 

— L.  J.  de  YV. 

Carbohydrates,  On  the  Thermal  Phenomena  attending  the 
Change  of  Rotatory  Power  of  Freshly  Prepared  Solutions 
of  Certain  ;  with  sonic  Remarks  on  the  Cause  of  Multi- 
rotation.  H.  T.  Brown  and  S.  Pickering.  Proc.  Chem. 
Soc.  1S97,  [181],  129—130. 

DruiNG  an  investigation  of  the  thermal  changes  attending 
hydrolysis  under  enzyme  action,  the  results  of  which  are 
described  in  the  next  abstract,  it  became  necessary  to 
inquire  whether  the  change  in  the  multi-rotation  of  certain 
sugars  is  attended  with  any  heat  disturbance,  as  it  is  now 
well  known  that,  at  any  rate,  dextrose  and  maltose  are 
liberated  by  hydrolysis  in  the  "  birotatory "  state.  The 
authors  find  that  the  changes  of  rotation  experienced  by 
dextrose,  levulose,  and  milk-sugar  in  passing  from  the 
optically  unstable  a-  to  the  optically  stable  /3-form,  are 
accompanied  by  distinct  thermal  effects,  which,  although 
taking  place  slowly  in  the  solutions  under  ordinary  con- 
ditions, can  be  produced,  like  optical  stability,  almost 
instantaneously  by  the  addition  of  traces  of  an  alkali.  A 
full  accouut  is  given  of  the  apparatus  employed,  of  the 
method  of  experiment,  aud  the  nature  of  the  corrections 
to  be  applied.  In  the  cases  of  dextrose  and  milk  sugar, 
there  is  a  liberation  of  heat  accompanying  the  change  of 
rotatory  power;  with  levulose  there  is  a  very  decided 
absorption  ;  aud  with  maltose  no  thermal  disturbance  is 
recognisable.    The  following  are  the  values  obtained  : — 


Per  Gnu.  of  Sugar. 

Per  Grin. -Molecule. 

Cal. 

-  nil 

+  0-19 

:                 0 

Cal. 
+  LOG 

-    B35 

+     31 

0 

The  authors  discuss  the  various  explanations  which  have 
been  given  from  time  to  time  to  account  for  multi-rotation, 
and  consider  that  their  experiments  favour  the  view  that 
it  is  conditioned  by  chemical  rather  than  physical  causes, 
and  that  Fischer  is  probably  correct  in  his  suggestion  that 
dextrose,  for  instance,  in  passing  from  the  optically  unstable 
to  the  optically  stable  modification  in  solution,  passes  from 
the  aldehyde,  C6H1:06,  to  the  heptahydric  alcohol,  Ci;H140;. 
They  believe,  however,  that  the  analogy  which  Fischer 
suggested,  of  the  change  of  a  lactone  into  its  acid,  is  less 
close  than  that  afforded  by  the  gradual  change  of  acetic 
aldehyde,  in  contact  with  water,  into  ethylidene  glycol, 
where  the  CHO  group  becomes  CH(HO);. 

Carbohydrate  Hydrolysis,  On  the  Thermo-Chemistry  of. 
(/.)  The  Hydrolysis  of  Starch  by  Vegetable  and  Animal 
Diastase.  (II.)  The  Hydrolysis  of  Cane  Sugar  by 
Inrertase.  H.  T.  Brown  and  S.  Pickering.  Proc.  Chem. 
Soc.  1897,  [181],  130—131. 

The  attempts  made  to  determine  the  thermal  effects  of 
hydrolysis  have  hitherto  been  confined  to  indirect  methods, 
based  on  the  heats  of  combustion  of  the  hydrolysable 
substance  and  its  products.  Such  methods,  it  is  shoivn, 
cannot  give  results  of  any  real  value,  as  the  thermal 
changes  to  be  measured,  are  considerably  within  the 
experimental  errors  of  the  combustion  values. 

The  paper  describes  the  results  obtained  by  direct 
measurement  of  the  heats  of  hydrolysis  of  starch  aud 
of  cane  sugar.  Lintner's  soluble  starch  was  for  the  most 
part  used,  as  there  are  certain  mechanical  difficulties  in 
employing  starch  paste  in  the  calorimeter,  owiDg  to  its 
viscidity.  The  hydrolytie  agents  used  for  starch  were  : 
(1)  malt  diastase,  (2)  pancreatic  diastase,  (3)  Taka  di- 
astase, and  (4)  saliva.  With  malt  diastase,  the  heat  of 
hydrolysis  was  found  to  be  +2-60  calories  per  grm.  of 
amylin  converted  into  maltose.  The  amount  of  heat  is 
proportional  to  the  water  fixed,  and  is  independent  of  the 
molecular  complexity  of  the  amylin  attacked.  The  break- 
ing down  of  the  starch  molecule  prior  to  hydrolysis  does 
not  appear  to  be  attended  with  any  thermal  disturbance. 

With  pancreatic  diastase  the  heat  liberated  per  grm.  of 
amylin  hydrolysed  amounts  to  +1  "8  cal.,  a  value  sensibly 
less  than  that  deduced  from  the  action  of  the  malt  diastase. 
With  Taka  diastase  the  heat  disturbance  is  still  less  than 
with  the  other  two  agents.  The  possible  causes  of  these 
differences  are  discussed. 

Cane  sugar  was  hydrolysed  with  invertase,  and  was  found 
to  give  a  thermal  effect  of  +11-21  cal.  per  grm.  of  cane 
sugar  inverted  when  the  products  were  in  the  optically 
stable  /3-forni,  and  13-34  cal.  per  grm.  at  the  moment  of 
liberation  of  the  products,  i.e.,  when  they  are  in  their 
"birotatory"  or  optically  unstable  form.  It  is  the  larger 
number  which  correctly  represents  the  heat  of  hydrolysis 
of  cane  sugar. 

Glucose,  A  Study  of  the  Direct  Production  of,  from  Rate 
Material.  F.  l.ippmann.  Chem.  Zeit.  21,  [46],  458— 
460. 
Tin:  author  reviews  the  different  modern  methods  of  pro- 
ducing glucose  from  raw  material  without  previous  pro- 
duction of  starch.  In  Europe  the  potato  only  need  be 
considered.  In  order  that  the  preparation  of  glucose  from 
potatoes  without  the  previous  manufacture  of  starch  may  be 
practical,  the  following  conditions  must  be  fulfilled  :  — 

1.  The  final  product  must  be  of  equal  value  to  that 
prepared  from  pure  starch. 

2.  A  larger  quantity  of  final  product  must  be  obtained 
from  the  same  quantity  of  raw  material  than  by  preparing 
starch  from  it  and  then  working  this  intermediate  product. 
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:i.    The  awl  must   be  do  greater,  than  bj   the  March 

These  oonditiom  arc  difficult  when  cm.-  considers  that 
purified  Btareh  is  almost  a  chemical!]  pure  body,  whereas  the 
potato  has  the  following  composition  :  — 

Water,  73  -78  per  cent.;  protein,  8— S* 5  per  cent;  tut, 
n  l   -0-8  per  cent.;    starch,    18    92  percent.;   cellu 
1 — 2  per  cent  ;  ash,  1  —  1  •.">  per  cent. 

The  author  passes  by  prooessea  previous  to  1881,  in 
which  the  finely  divided  potatoes  directly  underwent  in- 
version. The  action  of  the  II. ^o,  on  the  cellulose  aud 
colouring  mutter  of  the  potatoes,  produced  :i  bad-coloured 
and  bad-smelling  product,  lie  then  die 
of  Authon    (Dingler'a    Polyt   J.   1859,   154,  I    irds- 

Bondonneau  (La  t?£culerie,  1893,2,  188),  Pieper 
(Chem.  Zeit.  1894, 18, 1956,  and  Qer.  Pat  77,158,  Aug.  22, 
I,  Lassmann   (Wagner,  I>ie  StSrkefab.,  2  Aufl.,  5E 
and  Davoine  (Dist.  Frano.  1890,474). 

Bondonneau's  method  gives  a  product  of  better  qualitj 
than  the  others,  though  Pieper's  i-  verj  worthy  of  notice. 
The  principle  of  Bondonneau's  method  consists  u 
out  the  albuminous  bodies  with  pure  water  from  the  very 
finely  divided  material  ;  this  is  then  pressed  and  the  pulp 
inverted  with  dilute  acid  under  pressure,  but  below  the 
boiling  point;  the  object  being  to  prevent  the  decompo- 
sition ot  the  cello 

.n    1,000    kilos,  of   pressed  pulp   v7.i   per  cent.  JI  i  '   . 
1!  mdonneau  obtains  3,000  litres  of  glucose  svrup  of  sp.  gr. 
—J.  T.  W. 

PATENTS. 
Refining  of  Sugar   [Barium   Peroxide],   Process  for  the 

i     mplete.     G.  Rnnson,  Phalcmpin,  France.     Frig.   I'at. 

11,790,  May  80, 1896. 

••  Tuts  is  a  process  to  obtain  colourless  syrups,  derived  from 
raw  beetroot  or  cane  sugars,  by  taking  from  them  the  chief 
part  of  the  coloured  molecules,  by  oxidising  those  that  are 
poor  in  oxygen  or  that  do  not  contain  any,  and  by  reducing 
those  which  are  rich  in  oxygen."  Barium  dioxide,  capable 
of  being  regenerated  several  times  according  to  the  quantity 
of  syrup  to  be  treated,  i-  used  either  alone  or  by  preparing 
a  special  solution  of  it  with  the  addition  of  a  very  small 
quantity  of  bone-black.  From  2  to  5  per  cent,  of  the 
solution  at  11.  is  added  to  the  syrnp  "at  a  tem- 

pi r.Uure  of  triple  effect,"  mixed,  and  left  in  contact  until  the 
whole  of  the  gas  has  been  given  off,  and  then  carbonated. 
Or,  for  refining  raw  product-  sufficiently  pure — say  of  the 
commi  known  a-  No. 3 — the  sugar  is  not  dissolved, 

but  broken  into  grains  of  the  size  of  the  refined  product. 
A  clairce  is  also  prepared  with  Xo.  3,  at  36'  B  ,  which  is 
treated  cold  with  about  3  per  ceut.  of  barium  dioxide  in 
the  form  of  oxidised  water,  and  ^  per  cent,  of  fine  or 
impalpable  bone-black. 

The  barium  carbonate  is  attacked  with  nitric  acid  to 
give  carbonic  acid  aud  barium  nitrate,  which  will  be  easily 
decomposed  by  heat  and  yield  pure  baryta,  aud  the  nitric 
acid  be  recovered. 

For  making  tablets,  the  decolorised  and  refined  syrup 
run  into  a  mould,  or  some  modified  forms  thereof,  in  which 
wedges  and  vertical  blades  or  partitions  and  reglets,  with  , 
perforated  sheet-iron  plates  placed  horizontally,  form  a  series 
of  rectangular  partitions,  on  which  a  space  is  reserved  for 
brushing  off  and  adding  the  quantity  of  cleare  determined 
upou.  Under  the  mould  is  situated  a  liquoring  table,  with 
which,  by  means  of  a  vacuum,  the  operations  of  liquoring, 
sucking  out,  and  the  like  are  carried  on  when  the  syrup  is 
partly  solidified.  There  is  a  modification  to  suppress  the 
horizontal  perforated  iron  sheets,  and  an  apparatus  to  be  ' 
placed  on  the  mould  to  convey  damp  air  to  facilitate  the 
rapid  detachment  of  the  tablets,  and  a  lifting  table  with  au 
arrangement  of  screws  to  remove  the  vertical  plates.  The 
metal  blades  are  loosened  from  the  tablet  block  by  a  lever 
press.     There  are  six  sheets  of  drawings. — L.  J.  de  W. 

Impt.    in   Extracting  Sugar  from,   by   mea:is    of 

Barium   Hydroxy 'sulphide,   and    Recovering   the   latter. 

W.    Feld,    Honningen  a  Rhein,    Germany.      Er.g.    Pat. 

16,441,  July  24,  1S96. 
Ix  extracting  sugar  from  molasses   bv   means   of  barium 
liydroxysulphide  alone,  there  is  this  disadvantage,  that  only 


half  the  barium  introduce-. I  is  utilised  in  producing  barium 
sacchnrate,  whilst  the  othei    ball  passes  into  1 1 . ■ 

liquid,  from  which  it  has  to  be  recovered. 

In  the  present  invention  this  disadvantage  is  obviated  by 

the  use  of  a  mixture  ot  barium  hydroxysulphide  with  an 
equivalent  quantity  of  alkali  hydroxide,  or  by  treating  the 
molasses  with  these  reagents  successively. 

Sulphuretted    hydrogen    is    separated   from  the  residual 
liquor  containing  alkaline  sulplihydrate  by  means  of  Carbonic 
id  the  carbonised  residue  is  again  converted 
into  alkali  hydroxide  bv  the  action  of  caustic  lime. 

— L.  J.  de  \V. 

Adhesive  Compounds,  Impts.  in  <>r  relating  to.  A.  J.  Boult, 
l  i  i  hi.  rfrom  C  M.  Biggins,  Brooklyn,  U.S.A.  Fug. 
I'at.  9108,  April  9,  1897. 

Tin:  object  of  this  invention  is  to  produce  an  adhesive 
compound  in  the  form  of  a  dry  or  nearly  dry  powder,  put 
up  in  bulk  or  in  small  packages  or  masses,  which  may  be 
I  for  the  production  of  sizes,  piste-,  or  mucilages  when 
dissolved  in  hot  water,  and  will  give  the  effect  of  manufac- 
tured dextrin,  or  a  superior  effect,  at  much  less  cost  than 
dextrin,  aud  in  a  manner  which  will  enable  the  desired 
quality  of  the  resulting  paste  or  size  to  be  more  readily 
controlled  and  determined  by  the  user  or  cousumer  than  is 
ible  with  manufactured  dextrin. 
To  this  end  a  new  article  of  manufacture  is  produced, 
consisting  essentially  of  raw  or  unconverted  starch  or  Hour 
in  a  dry  or  powdered  -tat.-,  impregnated  with  some  digestive 
or  converting  acid,  or  agent  adapted  in  the  presence  of  heat 
and  moisture  for  the  conversion  of  the  starch  or  flour  into  a 
soluble  or  dextrin  state,  so  that  when  such  impregnated  starch 
is  dissolved  in  hot  or  boiling  water  it  will  produce  a  solution 
of  actual  dextrin,  or  more  or  less  approaching  actual 
dextrin,  according  to  the  temperature  aud  time  employed 
in  making  such  solution,  which  is  under  the  control  of  "the 
user.  This  acidulated  starch  powder  is  put  up  in  suitable 
receptacles  or  packages,  and  included  in  the  same  package 
a  Separate  mass  of  neutralising  alkaline  powder  duly  pro- 
portioned to  the  contained  mass  of  acidulated  starch,  but 
enclosed  in  a  separate  receptacle  or  envelope.  After  a 
quantity  of  the  impregnated  starch  has  been  dissolved  in 
hot  water,  a  due  proportion  of  the  alkaline  powder  may  be 
added  to  neutralise  the  acid  and  perfect  the  product.  It  is 
preferred  to  impregnate  the  starch  with  sulphuric  acid  and 
boric  acid,  and  to  form  the  neutralising  powder  of  caustic 
-ola  or  borax  in  a  powdered  form.  The  use  of  a  solid  dry 
digesting  acid,  such  as  oxalic  acid  in  a  powdered  form,  is 
aimed,  and  the  addition  of  an  essential  oil  perfume  or 
flavouring  substance  to  the  neutralising  powder. 

— L.  J.  de  W. 


XVII .-BREWING.  WINES.  SPIRITS,  Etc. 

Kilned  Mai!,  Storage  of.     L.  Aubry.     Zeits.  f.  d.  ges. 
Brauw.  20,  [25],  265—267. 

Comparative  experiments  were  made  on  the  influence  of 
temperature  during  storage,  by  filling  three  adjacent  bins, 
each  of  12  cb.  m.  capacity,  with  malt,  Nos.  1  and  2  (the  latter 
jacketed  to  prevent  radiation)  being  filled  with  malt  fresh 
from  the  cleaning  heap,  three  days  after  unloading  from 
the  kiln,  at  a  temperature  of  ll'J'7  F.,  and  the  former  left 
open  for  40  days,  the  temperature  then  registering  70  ■  253  F. 
Bin  Xo.  3  was  filled  from  the  same  heap,  16  days  after  the 
others,  and  also  left  opeu,  Xo.  2  being  .closed  all  the  time. 
The  temperature  in  1  and  3  remained  below  70'  F.  during 
the  six  months'  duration  of  the  experiment,  whereas  that  in 
Xo.  2  only  fell  to  99  •  25'  F.  at  the  end  of  three  weeks,  and 
remained  above  77:  F.  the  rest  of  the  time. 

When  analysed,  the  warm-tore  1  -ample  revealed  a 
rather  lower  water-content  than  the  others,  and  the  per- 
centages of  extract  and  maltose  were  also  loner,  but  that  of 
nitrogen  higher ;  these  conditions  being,  however,  reversed 
in  the  wort  after  mashing.  In  the  matured  beer,  the 
attenuation  and  percentage  of  alcohol  were  lowest  in  this 
sample,  and  conversely,  the  content  of  residual  extract  and 
maltose  was  greatest.     The  actual  attenuation  of  the  three 
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beers,  in  numerical  order,  was  50'0\  4S'0  ,  and  51  -3"  re- 
spectively, but  there  was  no  apparent  difference  in  their 
flavour,  brilliancy, gas  content,  &c. 

The  CODclosione  drawn  by  the  author  are  to  the  effect 
that  the  tilling  of  malt  warm  into  silos  of  not  excessive 
dimensions  will  not  lead  to  any  deterioration  of  flavour  or 
production  of  rancidity,  provided  the  conditions  permit  of 
lal  cooling  and  subsequent  storage  at  normal  tem- 
perature. If,  however,  the  temperature  be  allowed  to 
remain  at  over  100°  F.  for  long,  bad  results  may  ensue, 
particularly  with  malt  containing  much  moisture,  since 
oxidation  and  other  reactions,  resulting  in  alterations  of 
flavour,  are  thereby  facilitated.  The  free  circulation  of  air 
is  also  a  factor  of  some  weight,  and  accounts  for  the 
rancidity  of  malt  stored  warm  in  sacks.  Exposure  to  air, 
a-  in  the  case  of  sample  No.  3,  favourably  influences  the 
rendering  soluble  of  the  extract  and  the  clarification  of  the 
wort. — t  .  S. 

Brewing  Utensils,  Disinfecting  Power  of  Sodium  Carbo- 
nate Solution  in  Cleaning.  L.  Steuher.  Zeits.  f.  d.  ges. 
Brauw.  20,  [19].  253—255. 
From  experiments  made  on  the  action  of  5  per  cent, 
and  10  per  cent,  solutions  of  pure  calcined  sodium  car- 
bonate on  culture-  and  wild-yeasts,  it  appears  that  cells 
of  both  kinds  of  yeast  are  able  to  withstand  15  minutes' 
exposure  to  the  5  per  cent,  solution  at  45°  C,  but  are  all 
killed  at  55°  to  60°  C.,  whilst  the  10  per  cent,  solution 
accomplishes  the  same  result  at  5°  lower.  Hot  water  used 
alone,  with  an  exposure  of  half  an  hour,  was  without  effect 
at  50°  C,  but  above  60°  C.  destroyed  the  vitality  of  the 
cells. 

Similar  tests  were  applied  to  yeasts  containing  spores, 
the  resisting  powers  of  which  were  found  to  be  greater, 
some  even  withstanding  a  short  exposure  at  75°  C.  In  its 
influence  on  this  form  of  growth,  hot  water  is  almost 
superior  to  the  soda  solution,  and  the  action  of  the  two 
strengths  of  the  latter  is  nearly  identical.  Since  fission 
fungi  appear  equally  able  to  resist  the  action  of  soda  (a 
germ  of  this  order  having  been  found  to  grow  14  days  in  a 
5  per  cent,  solution  in  the  laboratory),  the  disinfecting 
properties  are  presumably  low,  and  it  is  therefore  deemed 
advisable,  when  employing  soda  in  brewery  practice  for 
cleaning  out  pipes  and  utensils,  to  make  the  minimum 
exposure  30  minutes  and  the  minimum  temperature  80°  C, 
and  to  supplement  its  more  mechanical  property  of  loosening 
adherent  matter  by  the  sterilising  influence  of  steam,  with 
or  without  the  conjunction  of  calcium  sulphite,  bleaching 
powder,  Sec — C.  S. 

Amylomyces  Hovxii,  and  other  Starch-fermenting  Moulds. 
J.  Sanguinetti.  Ann.  Inst.  Pasteur,  March  1S97  ;  La 
liiere,  5,  [4J,  49 — 52.  (See  also  this  Journal,  1897, 
348  and  454.) 

From  the  results  of  comparative  experiments  made  with 
Aspergillus  orizse,  Gayon's  mucor  altcrnans,  and  Ainylo- 
myces  Bouxii,  the  author  finds  that  the  energetic  saccha- 
rifying power  possessed  by  all  three  is  greatest  in  A.  orizse, 
the  Amylo.  li.  taking  second  place.  On  the  other  hand,  the 
latter  leaves  behind  in  a  given  time  a  larger  amount  of 
unconverted  carbohydrates  than  either  of  the  others — a 
circumstance  which,  combined  with  its  greater  fermentative 
power,  renders  it  alone,  out  of  the  three,  suitable  for 
industrial  employment,  whether  for  the  direct  fermentation 
of  starchy  bodies  or  for  utilising  distillery  residues. — C.  S. 

New  Vinegar  Bacterium,    Zeidler.    Centralbl.  f fix  Bakt. 

und  I'arasiteukunde,  1896,  No.  23— J 1. 

This  bacterium  has  been  Darned  Termobacterium  aceti ;  it 
converts  alcohol  into  acetic  acid,  and  subsequently  converts 
a  portion  of  the  acetic  acid  into  carbonic  acid  and  water. 
If  sugar  is  al-o  present  in  the  solution,  a  fixed  acid — lactic 
acid — is  also  produced.  In  appearance  it  greatly  resembles 
Kohn's  bacterium  termo.  In  old  cultures,  spirillum  forms 
are  frequently  found.  When  grown  in  wort  gelatin, 
glistening  transparent  patches  are  formed  and  the  gelatin  i- 
njt  liquefied  ;  as  it  is  ;crobic,  it  only  grows  on  the  surface. 

The  most  suitable  temperatures  are  between  70°  and  85°  F. 
It  will  not  grow  below  40°  or  above  120°  F. 


As  this  bacterium  cannot  grow  without  a  free  supply  of 
air,  there  is  little  risk  of  its  causing  any  trouble  in  beer. 

—A.  L.  S. 

Luccase:  lis  Oxidising  Power,  Influence  of  Manganese 
upon.  (i.  Bertram!.  Comptes  Kend.  1897".  124,  1032— 
1035. 

Is  his  researches  (this  Journal,  1895,  374  and  1074  ;  1895, 
5(il)  on  lacease,  the  author  has  already  remarked  that  this 
oxidising  ferment  is  relatively  rich  in  manganese  (0' 1  per 
cent.  Mn).  Continuing  his  investigations,  he  has  made  the 
interesting  discovery  that  the  oxidising  power  of  the  ferment 
varies  directly  as  the  percentage  of  manganese  present. 
The  coincidence  is  not  merely  accidental,  but  is  shown  to 
be  due  to  a  specific  accelerating  influence  of  manganese 
upon  lacease.  Comparative  experiments  were  made  with  a 
specimen  of  lacease  (derived  from  lucerne  grass),  containing 
only  a  minute  trace  of  manganese,  the  volume  of  oxygen 
absorbed  by  a  solution  of  hydroquinone  (this  Journal,  1895, 
1074)  under  the  influence  of  the  ferment,  being  measured. 

Volume  of  O 
absorbed. 

1.  Manganese  alone  (blank  experiment) 0'3  c.c. 

2.  Lacease  alone 0'2  c.C. 

3.  Lacease  +  1  mgrm.  of  manganese  as  sulphate, , .    6*3  c.c. 
The  manganese  cannot  be   replaced  by  other  metals.     A 

number  were  tried,  but  in  no  case  was  any  accelerating 
action  observed.  This  fact  enormously  increases  the  physio- 
logical importance  to  be  attached  to  manganese,  especially 
when  it  is  considered  that  traces  of  this  metal  exist  in  many 
plants.— H.  T.  F. 

Rum,  A  Bacterium  in.  V.  H.  Veley,  M.A.,  F.K.S.,  and 
L.  J.  (Mrs.  V.  H.)  Veley.  (Communicated  by  the 
Authors.) 

It  is  well  known  that  considerable  pecuniary  loss  has 
resulted  to  the  manufacturers  of  rum  in  Demerara  owing  to 
"  faultiuess  "  in  certain  samples.  In  these,  assessed  as  at 
42  o.p.  (equivalent  to  74*6  per  cent,  alcohol  by  weight), 
when  examined  with  a  magnification  of  1,200  diameters, 
cocci  surrounded  by  gelatinous  envelopes  were  found,  not 
only  in  deposits,  but  also  disseminated  through  the  liquid. 
These  cocci  multiplied  by  division,  and  increased  with 
greater  or  less  rapidity,  when  transferred  to  suitable  media. 
So  far  as  the  study  of  the  life-history  has  proceeded,  it 
appears  that  the  bacterium  belongs  to  the  group  of 
Coccacea,  adopting  the  classification  of  Zopf.  The 
organism  has  been  found  iu  19  samples  obtained  from 
various  sources. 

Previous  writers  on  "  faulty  rums  "  have  observed  in  them 
floceulent  precipitates,  which  have  hitherto  been  considered* 
as  of  a  chemical  nature  ;  they,  however,  consist  of  aggregates 
of  cocci  iu  various  stages  of  development.  As  these  have 
been  found  invariably  in  "  faulty  "  but  never  in  "sound" 
rum,  it  seems  reasonable  to  conclude  that  they  form  one  of 
the  principal  causes  of  faultinesss. 

The  authors  hope  shortly  to  publish  a  full  account  of, 
the  micro-organism  based  upon  the  investigations  of  its 
life-history,  as  exhibited  by  cultures  in  various  media. 

—V.  II.  V. 

Alcohol,  Denaturing  of.     E.  Barillot.     Couiptes  Rend.  124, 
[21],  1163. 

The  Swiss  revenue  authorities  employ,  for  rendering  alcohol 
non-potable,  the  "oils  of  acetone"  resulting  from  the 
destructive  distillation  of  the  acetates  and  other  organic 
salts  of  the  alkaline  earths.  The  author  shows  that  this 
method  is  useless,  since  by  treating  the  alcohol  so  denatured 
with  bisulphite  of  sodium,  the  added  oils  are  almost  wholly 
precipitated  and  may  be  removed  by  simple  filtration. 
This  filtrate,  on  fractional  distillation,  gives  70  per  cent,  by 
volume  of  potable  spirit.  The  minute  trace  of  acetone 
which  this  distillate  may  still  retain  is  readily  removed  by 
treatment  with  iodine  or  chlorine  in  alkaline  solution,  after 
which  the  recovered  spirit  is  undistinguishable  from  duty- 
paid  a'cohol. — J.  O.  B. 
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U'    .v.  /.,..-  of  Colour  in  (Costs  des  I  ins).  Propert 
Ike  Ferment  Producing,     P.<  oieneuve.     Comptes  Read, 
1897,  124,  "81    -781, 

In  ei preceding  note  (this  Journal,  1897,  347),  the  author 
ha*  shown  thai  the  disease  known  as  "casse  des  vins" 
(attended  bj  loss  of  eolont  and  bouquet)  is  due  to  a 
soluble  ferment  -  oenoxydas* — under  the  influence  of  n  hich, 
tli.'  colouring  matter  of  wine  is  oxidised  and  precipitated, 
and  the  ethers,  &o.  similarly  changed  or  destroyed,  rhe 
ferment, although  greatly  weakened  by  contact  with  sti 
alcohol,  retains  its  activit)  unimpaired  for  months,  in  dilute 
iholiC    Solution    (9    per  cent.)   or  in   wine.      Like  other 

ferments,  however,  it*  activity  appears  to  diminish  in  pro 
portion  to  the  amount  of  work  dune  by  it,  (Enoxyds 
powerfully  affected  by  sulphurous  acid  ;  a  mere  trace 
(0*008  gnn.  per  litre)  of  the  latter  added  to  wine  entirely 
prevents  the  development  of  the  "  casse,"  the  action  of  the 
acid  being  a  directly  destructive,  and  not  merely  a  pre- 
servative one.  (hi  the  contrary,  formaldehyde,  in  COmpara 
lively  large  doses  (0*08  grm.  per  litre),  has  do  restrictive 
influence    whatever.     The    colouring    matter   of    the  wine, 

although   precipitated   by  the  formalin,  is,    nevertheless, 

•oxidised  ami  rendered  insoluble  in  dilute   sulphuric  acid,  in 

which  reagent  the  precipitate,  produced  by  formalin  in  a 

sterile  wine,  is  readily  Boluble,  'The  activity  of  dsnoxydase 
is  neither  increased,  nor  diminished,  by  blowing  a  :urrenl  of 
oxygen  or  oi  me  through  its  solution. — H.  T.  1'. 

!,'      one  Wines  'Mall  Wines],  Preparation  of.     ,T.  Saner. 
Zeits.  f.  Spiritnsind.  18H7,20,  136 — 157. 

Tm:  SO-callcd  Malton  •  wines  do  not  in  the  least  resemble  a 
mixture  of  wine  and  beer,  as  is  frequently  alleged,  'I  hey 
one  their  peculiar  character  to  the  method  of  preparation, 
which  differs  essentially  from  that  adopted  in  the  produc- 
tion of  beer,  and  especially  in  the  following  points  : — (I.) 
In  the  lactic  fermentation  of  the  malt  wort.  (2.)  In  the 
selection  of  the  yeast  and  the  decree  of  attenuation  brought 
about  bj  the  latter.  (3.)  In  the  method  of  storage.  The 
wort  is  prepared  by  the  infusion  method  from  the  best 
barley  malt,  and  under  conditions  yielding  the  highest 
proportion  of  maltose.  A  pure  culture  of  the  lactic  acid 
bacillus  is  added  to  the  wort,  and  the  lactic  fermentation 
red  to  proceed  for  18 — 24  hours  at  50" — "il3;  when  the 
acidity  has  reached  0-6 — 0*8  per  cent.,  the  product  is 
sterilised  by  heating  it  to  B8  —94°.  It  is  subsequently 
•cooled  and  a  pure  culture  of  a  specially  selected  wiue  yeast 
is  introduced.  Fermentation  proceeds  vigorously  and  the 
fermentable  sugars  soon  disappear;  more  maltose  in  the 
form  of  malt  extract  is  then  added,  and  at  a  later  stage  pure 
cane  -agar  is  introduced.  By  carefully  conducting  thes, 
fermentations,  it  has  been  possible  to  obtain  over  19  per 
cent,  by  volume  of  alcohol.  When  at  the  end  of  the  fer- 
mentation the  yeast  has  settled  and  the  wine  is  clear,  the 
latter  will  still  possess  a  decided  malt  aroma,  which  has  yet 
to  be  removed,  and  this  is  effected  in  :! — 4  weeks  by  warm 
and  free  contact  with  air.— A.  K.  M. 

Diastase,  Uncertainty  of  the  Guaiacum  Reaction 
for.     11.  Pawlewski.     Ber.  1897,  [10],  1813. 
See  under  XXIII.,  page  639. 

Alcohol,  The  Estimation  of,  by  the  Vavorimeter. 
T.  Uothenbach.     Wochenschr.  f.  lirau.  1897,  14,  189. 

See  under  XXIII.,  page  042. 

PATENTS. 
Pasteurising  Liquids,  New  or   Improved   Apparatus  fur 

.1.  II.  W.  Ortm.inn   and  C.  W.  C.  Herbst,  Hamburg.  Ger- 


many,     hug.  Pat.  21.203,  Sept.  28,  lt-96. 

Tin:  object  is  to  pasteurise  beer  and  other  liquids  containing 

-    vhilst  the  liquid  is  passing  from  the   storage  or  other 

I,  and  in  such  a  manner  that  the  gas  is  not  lost.     This 

is  effected  by  causing  the  liquid  to  pass  through  a  series  of 

horizontal,  undulating,   ascending,    and    descending    pipes 

contained  in  heating  and  cooling  tanks.     The  gas.  which 

separates  during  the  heating  process,  is  carried  forward   by 

the  current  of  liquid,  and  becomes  re-absorbed   during   the 

•cooling  operation. —A.  K.  M. 


Mashing   ami   Brewing,    Impts,   in   the   Proe (    and 

atui  for.     I..   Prochazka,  Turnau,  Born  mia,  and 
i    i  rischauer,  Vienna.     Eng.  Pat.  5582,  kfarcb  2, 

I  in  limed  at  is  a  shortening  of  the  time  required 

for  carrying  out  the  process   previously  by  one  of 

th  i  patentees  in  Eng,  Pat.  l  7,246,  l  B96  i  this  Journal,  18%, 
915).  The  process  consists  in  Btraining  the  mash  after 
having  brought  it  to  a  temperature  of  SO  7"  ,  boiling  the 
grains  with  water  to  gelatinise  the  Starch,  and  then  re. 
uniting  the  grains  with  the  diastolic  wort,  in  order  to 
barifj  the  remaining  starch.  The  whole  mash  is  finally 
boiled,  to  destroy  the  diastase,  and  the  wort  strained  from 
the  grains.  — A.  K.  M  . 

Drying  Substances  [containing  Aromatic  Oils],  Improved 
Process  for.  II.  llumbscr,  Furth,  Bavaria.  Eng.  Fat. 
6065,  -March  S,  1897. 

This  process  is  more  particularly  intended  for  the  treatment 
ol  Bubstances,  such  as  hop-,  which  contain  aromatic  oils 
readily  volatile  at  comparatively  low  temperatures.  The 
drying  is  effected  bj  means  of  a  current  of  air,  which  is 
first  passed  through  a  cold  chamber,  in  which  it  deposits  it- 
moisture,  then  through  a  warming  chamber,  from  which  it 
passes  through  the  substance  to  be  dried.  After  taking  np 
moisture  from  the  latter,  the  air  is  again  dried  in  the  cold 
chamber,  and  the  process  continued  as  long  as  desired.  The 
temperature  to  which  the  air  is  raised  should  be  below  that 
at  which  volatilisation  of  any  aromatic  constituents  would 
occur. — A.  K.  M. 

Yon-Intoxicating  Drinks,  Xtu>  or  Improved  Compounds 

for  Staking.     J.  II.  Brodrick,  Xorthfield,  Worcestershire. 
'Eng.  Pat.  15,004,  April  7,  1897. 

A  ki:hmi:xtki>,  non-intoxicating  drink,  in  imitation  of 
Stout,  is  made  from  the  following  constituents  : — Sops 
(2  oz.),  roasted  malt  (8  oz.),  caramel  (£  oz.),  ground  ginger 
(1  tablespoonful),  which  are  well  mixed  and  compressed 
into  a  solid  cake,  the  quantities  given  being  sufficient  to 
make  two  gallons  of  beverage.  The  cake  is  boiled  with 
the  water,  sugar  (1|  lb.)  added,  the  product  is  allowed  to 
cool,  and  is  fermented  and  bottled  in  the  usual  way.  Eor 
imitation  ale,  the  caramel  is  omitted,  and  crystallised,  or 
brown  or  amber  malt  is  used  in  the  place  of  the  roasted 
malt.— A.  K.  M. 

Mead,  New  i  r  Improved  Process  for  the  Preparation  of. 
M.  van  Look,  Cologne,  Germany.  Eng.  Pat.  lo,180, 
April  23,  1897. 

Pose  honey  is  dissolved  in  water,  boiled,  and  skimmed ; 
lemon  juice  is  added,  the  boiling  and  skimming  being  con- 
tinued, whilst,  if  desired,  spices,  fruit  syrups,  &c.  are 
introduced  and  stirred  in.  The  liquor  is  allowed  to  cool, 
poured  off  from  the  sediment,  and  yeast  is  then  added  to 
it.  After  fermentation,  it  is  poured  into  a  fresh  cask,  in 
which  it  is  allowed  to  remain  for  3 — 4  months  or  longer, 
after  which  time  it  is  ready  for  bottling. — A.  K.  II. 

Harht/,  Impts.  in  Treating,  for  Alimentary  Purposes, 
including  Breicinq  and  Distilling.  J.  Dunn,  Kelsc. 
Eng.  Pat.  10,671.  April  27.  1897. 

See  under  XVIII.  A.,  page  12^. 

XVIII.— FOODS ;  SANITATION,  WATER 
PURIFICATION,  &  DISINFECTANTS. 

(A.)— FOODS. 

('»«•.-'  Milk,  On  the  Albuminoids  of.    K.  >:orch.    Monatsh. 
f.  Chem.  1897,  18,  [4],  244—281. 

The  author's  experiments  confirm  Hammarsten's  conclusion 
that  only  one  kind  of  casein  is  present  in  cows"  milk.  When 
the  milk  is  saturated  with  sodium  sulphate,  magnesium 
sulphate,  or  sodium  chloride,  the  precipitate  is  not  this 
unaltered  casein,  but  one  of  two  decomposition  products, 
each  of  which  contains  phosphorus  and  is  of  similar 
composition  to  casein.     Acetic  ac:d  precipitates  milk  casein 
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in  an  unchanged  form.  and  it  is  possible  that  simultaneous 
saturation  with  two  of  the  three  above-named  suits  might 
also  cause  it  to  separate  without  decomposition. — C.  A.  M. 

Milk,  Tli>  Cause  of  the  Coagulation  of  Heated. 
B.Bardach.  Monatsh.f.  Chem.  1897,  18,  [4],  199—216. 
From  the  results  of  his  investigation,  the  author  came  to 
the  conclusion  that  the  view  of  Cazeneuve  and  Haddon,  that 
the  coagulation  of  milk  was  caused  solely  by  the  action  of 
acids  produced  by  the  oxidation  of  the  lactose  present  in 
milk,  was  untenable.  Preliminary  experiments  showed 
that  the  length  of  time  required  for  complete  coagulation  of 
fresh  milk  was:  at  about  100=,  about  12  hours;  at  110°, 
five  hours;  at  120°,  1  \  hour  ;  at  130°,  one  hour;  at  140", 
20  minutes  ;  and  at  150°,  three  minutes.  The  partial  sepa- 
ration of  albuminoid  substances  which  occurred  on  heating 
fresh  milk  for  many  hours  at  a  little  below  100°,  was  regarded 
as  quite  distinct  from  coagulation  proper.  Throughout  the 
subsequent  experiments,  the  time  and  temperature  adopted 
■were  one  hour  and  130'  respectively,  the  milk  being  heated 
in  an  autoclave  to  avoid  frothing. 

Fresh  milk  coagulated  by  heating  at  this  standard  tem- 
perature, and  the  clear  serum  distilled,  yielded,  as  the 
result  of  many  determinations,  not  more  than  0-003  grm. 
of  formic  acid  per  100  c.c.  of  milk.  On  adding  3  c.c.  of 
20  per  cent,  sulphuric  acid  to  the  filtered  liquid  before  dis- 
tillation, the  amount  of  formic  acid  in  100  c.c.  increased  to 
0-03  grm.  A  subsequent  determination  of  volatile  acid  by 
distilling  fresh  milk,  before  coagulation,  with  the  same 
proportion  of  sulphuric  acid,  gave  0-004  grm.,  the  difference 
between  this  result  and  the  preceding  one  being  ascribed  to 
the  volatile  acid  produced  in  a  state  of  combination  by 
heatiiig  the  milk  to  130°.  This  amount  of  acid  was  too 
small  to  produce  coagulation  in  the  cold,  which  first  occurred 
when  the  acidity,  expressed  as  acetic  acid,  exceeded  0-13 
percent.  (Hammarsten,  0-075  to  0-1  per  cent.).  With 
regard  to  the  combined  action  of  heat  and  acid,  fresh  milk 
boiled  with  gradually  increasing  quantities  of  acetic  acid, 
first  showed  signs  of  coagulatiou  when  the  percentage 
reached  0-055;  but  coagulation  was  not  complete  until  the 
milk  contained  0-07  per  cent. — an  amount  considerably  in 
excess  of  that  of  the  volatile  acids  produced  by  heating  the 
milk  by  itself  at  130'.  This  result  excluded  the  possibility 
of  the  volatile  acids  being  the  sole  cause  of  coagulation. 

Moreover,  on  mixing  the  acid  liquid  formed  b}-  heating  a 
10  per  cent,  aqueous  solution  of  lactose  containing  1  grm. 
of  hydrogen  disodium  phosphate  for  an  hour  at  100°  or  130' 
with  an  equal  volume  of  fresh  milk,  no  alteration,  beyond 
the  discoloration,  appeared  in  the  latter,  either  in  the  cold, 
or  on  heating  on  the  water-bath,  or  on  once  boiling.  Hence 
the  author  concluded  that  neither  the  volatile  acids  nor  the 
total  acids  produced  from  lactose  were  the  exclusive  cause. 

The  behaviour  of  pure  casein  was  next  studied.  A  10 
per  cent,  aqueous  solution  containing  1  per  cent,  of  hydrogen 
disodium  phosphate  heated  for  an  hour  at  130' partially 
coagulated,  but  a  further  deposit  could  be  obtained  from  the 
filtrate  by  the  addition  of  acetic  acid. 

Tli''  further  experiments  described  in  the  paper,  proved, 
in  the  author's  opinion,  that  the  casein  was  so  altered  by 
heating  that  it  could  be  completely  coagulated  by  the  small 
amount  of  acid  formed  on  heating  lactose  solution  contain- 
ing an  alkali  at  130",  and  he  considered  that  the  coagulation 
of  milk  was  dependent  on  the  simultaneous  action  of  both 
these  factors.  —  C.  A.  M. 

Meat  Extracts,  Analysis  and  Composition  of.     J.  Brny- 
lants.     J.  Pharm.  Cbim.  18117,  5, 

Sec  under  XXIII.,  page  G40. 

Fats     Diffi  r<  ntialion  by  the  Volume  of  the  contained  Fatty 
Icid  -      R.  Zalozieeki.     Chem.  Rev.  Fett-  u.  Harz-Ind. 
4,  [9],  119. 

See  under  XXIII., page  639. 

Horseflesh,  Detect  wit  of,  in    Sausages  and  Meat  Prepara- 
tions.    EL  Bremer.     I'orsehungs-Ber.  1897,  4,  1. 
See  under  XXIII.,  page  641. 


Butter   and   Margarine,    Discrimination    between.     .\.    v. 

Asboth.    'Chem.  Zeit.  1897,  21,  [32],  312. 

See  under  XXIII.,  page  640. 

Theobromine,  Determination  of,  in  Cocoa  and  Chocolate. 
L.  \Iaupy.     J.  Pharm.  Chim.  1397,  [6],  5,  329. 

See  under  XXIII.,  page  641. 

PATENTS. 

Mineral  Waters,  Tmpts.  in  or  relating  to  Artificial.     J.  K. 

Anderson,    Waukesha,    Wisconsin,    U.S.A.     Eng.    Pat. 

8779,  April  6,  1897. 
Any  good  drinking  water  is  charged  with  carbon  dioxide. 
Lithium  carbonate  and  boric  acid  are  then  dissolved  in 
separate  quantities  of  pure  water,  the  solutions  are  mixed, 
filtered  if  necessary,  and  the  carbonated  water  is  added  in 
such  proportion  that  the  resulting  mixture  shall  contain 
about  35  grains  of  lithium  carbonate  and  15  grains  of  borie 
acid  to  the  gallon. — L   A. 

Barley,  Impts.  in  Treating,  for  Alimentary  Purposes, 
including  Brewing  and  Distilling.  3.  Dunn,  Kelso. 
Eng.  Pat.  16,671,  April  27,  1897. 

The  barley  is  first  treated  as  in  the  ordinary  operations  for 
forming  "pot"  barley,  and  the  grains  are  then  cut  or 
broken  by  means  of  grooved  rollers.  The  product  is  sifted, 
moistened  with  water,  and  passed  between  smooth  and 
heated  rollers,  the  flakes  obtained  being  finally  dried  in  the 
usual  way. — A.  K.  M. 

Mills    and    certain     other    Classes   of  Fresh   Foods,   An 

Improved   l^rocess  and   Apparatus  for  Preserving,   by 

Sterilisation.     A.  J.  Vause,  Tempe  Sydney,  Xew  South 

Wales,  Australia.     Eng.  Pat.  11,637,  May  22,  1897. 

This  specification  describes  an  apparatus   into  which  milk 

or  other  article  of  food  may  be  introduced  and   sterilised 

by  heating,  and    then,   without  being  again  brought   into 

contact  with  unsterilisel  air,  may  be   hermetically  sealed 

up  in  vessels  which  have  been  sterilised  in  another  part  of 

the  apparatus. — L.  A. 

(B0— SANITATION;  WATER  PURIFICATION. 

Arsenical  Wallpapers,  Cause  of  the  Poisonous  Action    of. 
B.  Gosio.     Ber.  30,  1024—1026. 

A  reply  to  Emmerling  (Ber.  29,  272S  ;  this  Journal,  1897, 
158).  No  dcubt  there  are  many  moulds  and  bacilli  which 
can  flourish  in  an  arsenical  culture-solution  without  giving 
off  gaseous  arsenic  compounds ;  but  some,  though  it  may 
be  few,  certainly  do  evolve  such  compounds.  Mueor 
mucedo  and  Aspergillus  glaucus  are  among  these,  and 
Emmerling's  failure  to  obtain  evidence  of  such  gaseous 
products  must  be  ascribed  to  his  having  used  unfit  or 
unacclimatised  varieties.  Much  more  active  than  either 
of  these  is  Penicillium  brevicaule ;  this  microbe  works  so 
energetically  on  all  arsenical  compounds  that  it  can  be 
used  for  the  qualitative  detection  of  arsenic.  The  author 
has  not  yet  been  able  to  identify  the  gas  given  off  by  the 
action  of  this  microbe,  but  it  is  highly  poisonous — a  mouse 
shut  up  with  a  culture  of  the  mould  in  an  arsenical  solution 
died  in  a  very  short  time.  Penicillium  brevicaule  develops 
with  great  rapidity  on  wallpapers  ;  and  this  fact,  coupled 
with  the  extremely  poisonous  character  of  the  product, 
demonstrated  as  above  stated,  leaves  no  room  for  doubt 
that  poisoning  may  occur  through  volatile  arsenic  com- 
pounds. Of  course,  this  does  not  exclude  the  possibility 
of  poisoning  by  arsenical  dust. — J.  T.  D. 

Arsenical  Wallpapers,  Cause   of  the  Poisonous  Action  of. 
( I.  Emmerling.     Ber.  30,  1026. 

A  rejoinder  to  the  above.  The  volatile  compound  of 
arsenic  which  one  would  expect  is  arsine,  but  in  none  of 
the  author's  experiments  could  a  trace  of  this  be  found. 
(Josio  has  failed  to  identify  any  volatile  product  given  off; 
and  that  the  mouse  in  question  referred  to,  died  from  arsenical 
poisoning  has  not  been  proved. — J.  T.  D. 
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/      i  Ckromatt  m  Coloured   Wrappers,  Rapid  Methi 

.1.  Wolff.    Annul.  Chun.  Analyt.  1897,2,  105. 

Si  ■  undjn-  \  \  III.,  pagt  635. 

Vapour    '  </»'/    Apparatus    for     Destroying 

\  -  /  ,'.     wertng  Jay-Products  from  Distilla- 

tion, iiml  lik:   Purpos 

Si .  wider  I.,  p  igi   BOS. 

PATKN'TS. 

H'd/i r-sitjl, ming  Apparatus,  Impts.  in.      II.   L.   DottltoD 
'.  .  A.  Manger,  London.    Eng.  Pat.  11,559,  Maj  27, 
lS'.'G. 

I'm  h.ir.l  (rater  entering  the  apparatus  is  used  to  drive  a 
wheel  or  motor  suitably  connected  with  stirring  apparatus 
in  the  reagent  tank,  this  tank  being  fitted  also  with  6 
and  overflow  pipes  for  removing  the  clear  reagent.  After 
leaving  the  wheel,  the  water  Bows  through  a  pipe  into  a 
receiver  and  funnel,  where  it  mixes  with  the  reagent.  The 
supplies  of  l.ard  water  and  reagent  are  controlled  by  ball- 
valves  and  tloats.  which  are  also  so  arranged  that  when 
from  an]  cause  the  supply  of  hard  water  ceases,  the  valve 
on  the  reagent  supply  is  automatically  shut.-  0.  H. 

Impure  Water  and  other  Liquids,  Impts.  in  the  Manu- 
facture of  Materials  for  Use  in  tli<  Filtration  and 
Purification  of.  A.  Augell,  Southampton,  and  1.  Candy, 
London.     Eng.  Pat  14,125,  June  35,  1896. 

\  iiieiuv  porous  filtering  material  is  produced  1>\  mixing 
the  following  ingredients  with  sufficient  water  to  make  them 
cohere,  then  storing  and  baking  the  material  and  afterwards 
granulating  it.  The  proportions  may  he  varied,  and  instead 
of  tar  and  water  a  solution  of  treacle  may  be  used:  — 

>r  powder  of  the  porous  substances  described  in 
Eng.  Tats.  18,818  of  1884  (this  Journal,  1886,  38)  and 
15,948  of  1885  (this  Journal.  1886,  671),  100  part-: 
powdered  or  granulated  manganese,  5  parts ;  dried  and 
powdered  clay,  100  parts;    tar,  2  part-.  —  L.  A. 

S     age  and  other  Polluted  Wafer,  Improved  Preparations 
far  I  ipitants  in  the  Treatment  of.     A.  Angell 

and    1".  Candy,    Southampton    and    London.     Eng.    Pat. 
14,12  1,  June  85,  1896. 

Thk  essentia]  feature  of  this  invention  i<  the  use  of  nitre 
cake  as  an  economical  source  of  sulphuric  acid.  By  grind- 
ing up  bauxite  with  a  solution  of  nitre  cake,  with  or 
without  the  addition  of  more  sulphuric  acid  according  to 
the  proportion  of  nitre  cake  used,  a  mixture  of  sulphate  of 
alumina  with  sul|  hate  of  soda  or  potash  i-  produced.  This 
may  be  mixed  with  a  solution  of  ferric  sulphate,  made  by 
heating  together  ferrous  sulphate,  nitre  cake,  common  salt, 
and  manganese  peroxide  :  or  the  ferric  solution  may  be  used 
i  . — L.  A. 

(C.)— DISINFECTANTS. 

.  Disinfecting  Properties  of '.    Borcbow. 
Phann.  Zeit.  Russland.  36,  163  ;  Chem.  Ceotralbl.  1897, 
19—1100. 

Tiu:  varying  results  obtained  by  different  workers  on  the 
disinfecting  powers  of  corrosive  sublimate  are  explained  by 
the  different  conditions  of  the  experiments.  The  author 
found  that  the  cultures  mentioned  were  destroyed  by 
different  solutions  in  the  times  stated,  the  conditions  being 
those  which  would  obtain  in  the  disinfection  of  living- 
room-. 


0-1  Per  Cent 


0-:  Per  Cent. 


B. subtttis  spores  6 days  Sdays 

Anthrax  spores 9— 10  hours  3-5  hours 

Siaphylocooc os aureus -'—5      ..  3^    .. 

s  bacilli  50— 90  minutes  SO— 80  minutes 

Diphtheria  bacilli 70 — 0       „  60—70 


1  •..!•. 


B.  suililis  spores ur-  12  honn 

anthrax  spores 70  B0— 70  minutes 

Stapli  .. 

-  bacilli 20    50       .,  IS— 23 

Diphtheria  bacilli 26— SO 


Clmlera    bacilli    and    anthrax    cultures  free  from  ?;• 

killed  in  15  seconds.  The  addition  of  1  per  cent,  of 
sodium  chloride,  0*5  per  cent,  of  tartaric  acid,  OI  0  5  per 
cent,  of  carbolic  acid,  and  also  the  action  of  light,  decreased 
the  sterilising  power  of  the  sublimate  solution. — A.  C.  W. 

Arthriticine :  A  New  Disinfectant.     Phann.  Zeit.  1  197, 
42,'n-. 

Am  niinti  im:  i-  a  new  proprietary  bactericide  and  disin- 
fectant.    Its  composition  is  represented  by  the  formula — 

I    II  <(>(.'  11,N\C1I,N1I  i  "\    i   I!      Nil. 

and  it  i>  therefore monohydrophenolethyldiethylenediamine- 
amido-acetonitrfle.  It  is  prepared  in  tablets,  each  contain- 
ing  25  centigrms.     It  is  almost  insoluble  in  cold,  bt 

I    in  boiling  water.     A    1  per  cent,  solution 

prevents    the   development  of  bacteria,    but  the   spores  of 

anthrax  bacillus    retained  their   vitality    unimpaired    after 

let  for  several  weeks  with  a  concentrated   solution  of 

arthriticine.     It  is  therefore  only  a  weak  antiseptic. 

—J.  O.  B. 

Formaldehyde  on  Urea,    The  Action   of.     [Disinfecta 
C.  Goldschmidt,     Chem.  Z,  it.  \'\L.  46.  > 

Whks  formaldehyde  is  allowed  to  net  on  urea,  various 
condensation  products  are  formed,  according  as  the  solution 
is  acid,  neutral,  or  alkaline. 

In  acid  solution  the  body  C5HI0'bT.|Oa  is  formed  (Ber.  29, 
24.38).  When  urea  is  allowed  to  stand  for  24  hours  with 
an  excess  of  40  per  cent,  formaldehyde  solution,  which  has 
been  rendered  alkaline,  a  white  precipitate  is  formed,  soluble 
in  hot  water,  from  which  it  is  precipitated  as  a  jelly  by- 
alcohol.  Mineral  acids,  on  long  boiling  with  water,  separate 
formaldehyde;  the  latter  is  also  slowly  given  off  when  the 
body  is  exposed  to  the  air,  so  that  it  could  be  used  as  a> 
disinfectant. 

In  neutral  solution  a  mixture  of  a  soluble  and  an 
insoluble  body  was  formed.  The  latter  appears  to  have 
the  composition  C,X  11  Ot,  the  former  to  be  the  1 
above  mentioned.  The  results  of  the  analyses  show  that 
methylene  urea  is  not  formed  from  formaldehyde  and  urea, 
as  Tcllens  and  his  co-workers  suppose.— J.  T.  W. 

Heavy  Tar  Oil  Misdjble  with  Water.     Jegou. 
J.  de  Phann.  Chim.  1897,  [6],  5,  325. 

By  admixture  with  an  alkaline  resin  soap,  the  author 
renders  heavy  oil  of  tar  readily  miscible  with  water,  so  that 
when  liloted,  an  emulsion  is  formed  in  which  the  disin- 
fectant is  evenly  distrihutt  d.  The  scap  for  this  purpose  is 
prepared  from  :  resin,  broken  small,  100  grnis. ;  soap 
makers'  lye,  95  grins. ;  distilled  water,  2c0  grins. ;  com- 
mercial oleic  acid,  40  grms.  Dissolve  the  resin  by  boiling 
in  ihe  lye  mixed  with  the  water,  and  evaporate  to  produce 
200  grms.  of  resin  soap,  cool,  and  add  the  oleic  acid.  .Soft 
soap,  SO  grms.,  may  be  substituted  for  oleic  acid,  in  which 
case,  10  grms.  less  of  lye  is  taken,  aud  the  evaporation  is 
carried  only  to  240  grms.  Of  this  oleo-resin  soap,  240- 
grms.  are  dissolved  in  sufficient  heavy  oil  of  tar  to  produce 
1  kilo.;  the  soap  is  first  warmed  and  intimately  mixed  with 
400  grms.  of  the  tar  oil;  the  temperature  is  then  raised,  but 
not  to  boiling,  until  complete  solution  is  effected  ;  the  rest 
of  the  oil  is  then  added,  and  the  whole  covered  during 
cooling,  to  avoid  too  great  loss  by  evaporation.  When  cold 
the  product  is  filtered,  or  strained  through  a  cloth. 

—J.  O.  B. 
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XIX.-PAPER,  PASTEBOARD.  Etc. 

Paper,  Specific  Weight  of.     Papier  Zeit.  1S97,  22, 
[31],  1098. 

The  difference  in  weight  between  a  square  metre  of  papers 
of  equal  thickness  may  be  due  to  the  different  treatment  of 
the  fibres  in  grinding,  pressing,  drying,  &c,  but  is  most 
probably  due  to  the  difference  in  the  specific  gravity  of  the 
fibres  of  the  raw  materials,  and  we  are  therefore  entitled  to 
speak  of  a  "  specifically  light  paper."  A  great  difference 
may  be  observed  between  soda-  and  sulphite-cellulose  fibres, 
soda-cellulose  fibres  being  probably  the  lightest  in  use  for 
paper-making.  In  sulphite  pulp  the  encrusting  matter  is 
not  entirely  removed  from  the  fibres,  thus  rendering  them 
specifically  heavier,  and  it  has  also  the  appearance  of 
being  sized,  rendering  it  unsuitable  for  copying-  or  blotting- 
papers.  The  fibres  treated  with  soda-lye  swell,  and  thus 
appear  lighter.  The  different  kinds  of  wood  have  not  much 
effect  on  the  weight,  though  soda  cellulose  from  hard-wood 
tree-  was  found  lighter  than  soda  cellulose  from  pine  wood. 
The  cleaner  the  pulp,  the  lighter  it  will  be  ;  and  considerable 
<-:ire  should  be  takeu  when  a  heavy  and  light  pulp  are 
worked  together,  the  latter  tending  to  float,  and  sometimes 
it  may  be  recognised  in  the  paper  by  the  fibres  being  on 
the  surface,  and  in  the  direction  of  the  running  of  the  wire 
on  the  machine. 

The  editor  of  the  Papier  Zeitung  remarks  that  : — - 
The  specific  gravity  of  cellulose  is  1-6,  the  specific 
•gravity  of  pine  wood  being  0-4  to  0- 6.  As  the  wood  fibres 
are  freed  from  encrusting  matters,  they  approach  nearer 
■to  the  purer  cellulose,  and  therefore  become  specifically 
heavier.  Consequently,  the  soda  -  cellulose  fibres  are 
specifically  heavier  than  the  sulphite,  the  paper  made  from 
soda  cellulose  being  erroneously  termed  "  specifically 
Jight " — a  term  which  should  be  avoided,  and  the  paper 
marked  "  light "  or  "  thin."— S.  P.  E. 

Soda  Cellulose,  Silfc  Gloss  of.     Papier  Zeit.  1897, 
22,  [29],  1020. 

It  was  observed  by  Mercer  in  1844  that  on  treating 
cotton  with  soda  lye,  the  fibres  shrink,  and  their  structure 
is  altered  from  a  ribbon-like  form  to  a  cylindrical  one. 
'The  internal  canals  also  disappear  almost  entirely — due  to 
the  thickening  of  the  parenehymous  cells.  The  mercerised 
eetton  is  also  stronger  and  more  elastic,  and  absorbs  colour- 
•ing  matters  much  better  than  the  ordinary  material. 
Thomas  and  Prevost  (Ger.  Pat.  85,564)  have"  fouud  that 
when  mercerised  cotton  is  stretched  to  its  original  length,  a 
rich  silk-like  gloss  appears,  which  is  unaffected  by  the 
drying  processes.  The  fibres  are  converted  into  a  cylin- 
drical form  like  silk,  and  the  transparency  becomes  in- 
creased. The  gloss,  colour  absorption,  and  blotting  qualities 
of  soda  cellulose  are  already  highly  appreciated ;  and  the 
•question  whether  a  paper  with  a  rich  silk  gloss  could  b,; 
manufactured  by  the  Thomas  and  Prevost  method  is  worthy 
of  experimental  trial. — S.  P.  E. 

'  Uulose,  Formation  of  a  Calcium  Soap  during  the 
l„,<limj  of.  Papier  Zeit.  1897,  22,  [29],  1020. 
At  a  North  American  soda-cellulose  work-',  A.  Zimmer- 
niann  noticed  the  formation  of  black  lumps  of  a  wax-like 
substance,  about  the  size  of  hazel  nuts,  which  appeared  in 
the  lye,  and  which  was  insoluble  in  alkalis  or  alcohol.  On 
analysis  this  substance  was  found  to  consist  of  raw  fibres 
and  a  resinous  calcium  soap.  The  water  used  contained  very 
little  Cad  (0-3  in  100,000)  ;  the  lye  did  not  contain  a  trace 
of  CaO,  the  wood  being  therefore  almost  the  onlv  source  of 
lime.  The  appearaDce  was  observed  only  when  fresh  pitch- 
pine  was  treated,  old  dry  wood  or  fir  not  causing  the 
formation.  The  formation  was  not  affected  by  altering  the 
strength  of  the  lye.— S.  P.  E. 

Sulphite  Lye,  Utilisation  of,  as  a  Waterproofing  Solution 
for  Paper.  P.  Kemy.  Papier  Zeit.  1897,  22,  [18],  426. 
Np.t  traj.  or  acid  waste  sulphite  lye  is  treated  with  iron  or 
lead  salts,  in  quantities  equivalent  to  the  calcium  sal's 
present,  when  a  waterproofing  solution    is   obtained.     As 


lead  salts  are  poisonous  and  also  discolour  the  paper,  the 
iron  salts  are  the  more  suitable.  These  solutions  contain 
salts  of  other  metals,  according  to  the  salt  added,  such  as 
calcium  chloride,  if  ferric  chloride  has  been  used.  These  may 
be  removed  before  treatment,  either  by  adding  sulphuric  acid, 
a  soluble  sulphate,  or  by  treating  with  soda  or  ammonia, 
filtering,  and  then  adding  the  iron  salts.  As  the  lye  is 
generally  dark-coloured,  the  paper  is  discoloured,  but  this 
may  be  reduced  by  washing  with  water,  until  the  colouring 
matter — a  combination  of  iron  with  a  substance  resembling 
tannin — is  removed,  the  wash  water  being  no  longer  coloured. 
The  paper  is  then  dried.  The  solution  of  lye  may  be 
evaporated  before  treatment,  to  remove  some  of  the  i'r^e 
sulphurous  acid. 

(1.)  100  c.c.  of  the  unevaporated  lye,  containing  about 
0-83  grm.  of  CaO,  are  treated  with  a  solution  of  2.^  grins, 
of  66  per  cent,  ferric  chloride  or  4\  grms.  of  crystallised 
ferrous  sulphate,  and  neutralised  with  a  little  lye,  s->da, 
ammonia,  milk  of  lime,  &c.  For  concentrated  solutions  the 
lye  is  evaporated  down,  the  alkali  added,  the  whole  filtered, 
and  then  the  iron  salt  added. 

(2.)  100  c.c.  of  the  lye  are  mixed  with  sulphuric  aeid  aud 
placed  in  contact  with  the  precipitate  obtained  by  treating 
3 — 4  grms.  of  ferric  chloride  or  5 — 6  grms.  of  ferrous 
sulphate  with  an  alkali  until  the  sour  smell  disappears. 

(3.)  100  parts  of  the  lye,  after  evaporating  down  to 
34° — 35°  B.,  containing  about  53  per  cent,  of  solid  matter 
and  4  ■  4  per  cent,  of  CaO,  are  treated  with  sufficient  water 
to  enable  the  lime  (precipitated  by  adding  9  parts  of  soda 
ash)  to  precipitate  easily,  decanting,  and  adding  to  the  clear 
liquid  a  solution  of  30  parts  of  crystallised  sugar  of  lead. 

Paper  treated  with  any  of  these  solutions,  after  being 
subjected  to  a  dry  heat,  or  70° — 130°  C,  is  rendered  water- 
proof (Ger.  Pat.  90,798).— S.  P.  E. 

PATENT. 

Paper  Pulp  from  the  Broom  Plant,  Imp  Is.  in  the  Manu- 
facture of.  H.  H.  Lake,  London.  From  E.  Berlaad  an  I 
J.  Girard,  France.     Eug.  Pat.  210,  Jan.  3,  1896. 

The  thick  wood  is  first  separated  from  the  small  stems,  and 
the  separated  materials  cut  up  in  the  usual  way.  The 
material  is  then  digested  in  an  open  vessel  with  weak 
cnustic  soda,  and  afterwards,  under  pressure,  with  strong 
caustic  liquors.  The  digested  material  is  washed  first 
while  hot,  and  afterwards  in  the  cold,  and  bleached  in  the 
ordinary  manner. 

The  undecorticated  broom  may  also  be  treated — after 
being  cut,  as  before,  into  small  pieces — in  a  disintegrator 
provided  with  an  exhaust  fan,  which  draws  the  light  fibres 
of  the  bark  from  the  machine  and  discharges  them  into  a 
dust-  or  settling-chamber. 

The  crushed  material,  fine  and  coarse,  is  boiled  with 
dilute  caustic  soda  solution  (1° — 2'  IS.)  for  one  or  two  \ 
hours,  and  passed  through  crushing  rollers,  provided  with 
rotary  cleaning  brushes,  after  which  it  is  further  digested  at 
a  low  pressure  with  alkaline  liquor.  The  pulp  is  then 
treated  in  the  usual  manner 

The  treatment  of  the  decorticated  broom  is  similar. 

— O   H. 


XX.-FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES  AND  EXTRACTS. 

Ethylsulphuric  Acid,  Preparation  of ,  from  Gasrs  charged 
with  Ethylene.  P.  Fritzsche.  Zcits.  Anal.  Chem.  1397, 
36,  303—306. 

Having  freed  the  gas  from  tar,  ammonia,  benzene,  and 
hydrogen  sulphide  by  treating  it  at  70 — 80'  C.  with  sul- 
phuric acid  containing  not  over  80  per  cent,  of  pure  acid 
(whereby  homologies  of  ethylene,  such  as  propylene, 
butylene,  &c,  if  present,  are  simultaneously  removed),  the 
purified  gas  is  heated  to  1 10° — 120°,  by  passing  it  through 
chambers  maintained  at  this  temperature.  It  is  then  cou- 
v.  ved  to  absorption  apparatus,  which  consists  of  a  group  of 
scrubbers  filled  with  acid-resisting  material,  over  which 
strong   sulphuric    acid,   heated    to    1 10= — 120\   flows  in   a 
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continuous  stream,     Fresh  acid  i*  introduced  at  the  cxil  ol 
tin'  last  Bcrubber  of  the  series,  where  the  gas  leaves  the 
lli.'  acid  collected  nl   the  bottom  of  the  lasl 


apparatu 


ipparatus.      the  arm  collected  m   tin'   nottom  01   tnc  last 

icrubber  ia  pumped  into  the  lasl  but  one  scrubber,  and  so 

in,  until  it  reaches  the  Brst  scrubber,  into  which  the  gas  is 

iduced.     I'v  this  arrangement  an  acid  containing  from 

BO  per  cent,  of  ethylsulphuric  acid  can  be  obtain,. 1. 

—  1).  B. 

Ether,  Free  from  Alcohol  ;  Preparation  of.     P.  Fritzsche. 
\m.iI.  Uhem.  1897,  36,  298    302. 

i    on   treating  gas    containing    ethylene    with    stn 
sulphuric  acid,  ethylsulphuric  acid  is  obtained,  thi 
preparation   of  ether   therefrom    is   of   importance,     Tito 
author  R>8  devised  a  method  which  admits  of  the  conver 
Mon  of  ethylsulpl uric  acid  into  ether  and  sulphuric  at  id 
according  to  the  equation — 

2(C,H,OSOjOH)  +  HaO=  (CjH6),0  •   2H  m» 

Four  distilling  vessels,  A,  B,  C,  and  I),  are  connected  in 
Bach  a  manner  that  the  gas  evolved  in  A  passes  into  the 
bottom  of  the  vessel  B,  thence  into  the  bottom  of  G, 

finally,  into  the  bottom  ofD,  On  leaving  the  latter,  the 
pas  is  conducted  through  a  suitable  condenser,  and  eventually 
the  condensed  product  is  collected.  Each  vessel  is  charged 
with  the  same  quantity  of  ethylsulphuric  acid.  A  is  diluted 
with  about  35  per  cent,  of  water,  B  with  about  22  per  cent,, 
and  ('  v>ith  about  10  per  cent.,  whilst  I>  is  net  dilated.  The 
distillation  is  then  proceeded  with  in  the  following  manner  : 
— The  contents  of  A  are  heated  strongly,  whilst  the  liquid 
in  H  is  only  slightly  warmed.  The  gas  liberated  in  A  is 
composed  of  alcohol,  ether,  and  steam,  and  is  taken  up  by 
the  liquid  in  ]!.  The  latter,  alter  a  short  interval,  begins  to 
boil.  Meantime  the  contents  of  C  and  1)  are  heated  Blightly, 
at  the  gas  from  1!,  which  is  now  more  highly  charged 
with  ether,  raises  the  liquid  in  C  to  the  boiling  point  and 
forces  the  gas  into  1).  If  the  acid  originally  employed  is  of 
high  percentage — that  is  to  say,  moderately  free  from  unccm- 
bined  sulphuric  acid — the  ether  leaving  the  vessel  C  will, from 
the  commencement,  pass  unaltered  through  the  liquid  in  D, 
whilst  any  alcohol,  which  may  be  carried  over  mechanically, 
Ited  upon  b\  the  acid  in  1>,  and  converted  into  ether. 
[f,  however,  the  acid  is  highly  charged  with  free  sulphuric 
acid,  the  ether  and  alcohol  passing  from  C  to  D  at  the  early 
the  distillation  are  taken  op  by  the  free  acid  and 
converted  into  ethylsulphuric  acid,  until  the  point  of  equili- 
brium has  been  reached,  at  which  ether  passes  unchai 
through  the  liquid.  If  the  distillation  has  been  conducted 
in  a  proper  manner,  the  volume  of  liquid  in  J)  should  not 
have  been  altered  ;  li  should,  however,  show  a  marked  and 
i  a  moderate  increase.  When  the  acid  in  A  has  been 
exhausted  and  concentrated  to  such  an  extent  that  the 
distillation  in  H  can  no  longer  be  effected  without  the  aid 
of  external  heat,  the  operation  is  stopped.  The  acid  in  A  is 
run  out,  the  liquid  in  B  transferred  to  A,  that  in  C  to  B, 
and  in  D  to  C,  after  which  1)  is  charged  with  a  further 
quantity  of  undiluted  acid.  The  strength  of  the  liquid  in 
A,  1!,  and  C  is  then  readjusted  as  before,  and  the  distillation 
contiuued  until  A  has  again  been  exhausted,  instead  Of 
removing  the  charge  in  A  after  each  operation,  the  process 
can  be  made  to  work  continuously  hy  using  an  appal 
in  which  the  strong  acid  passes  in  a  constant  stream  into 
the  vessel,  water  being  introduced  gradually  into  the  appa- 
ratus to  maintain  the  correct  degree  of  dilution,  the 
exhausted  acid  also  leaving  the  apparatus  iu  a  continuous 
stream. — D.  B. 

Ether,  Contribution   In  the  Study  oj  the  Preparation    of, 

L.  I'runier.  J.  Pharm.  Chiiu.  1S97,  5,  513—514, 
M  iiuiK.Ni  attention  has  not  been  given  to  the  sulphonie 
acids  and  their  derivatives  formed  in  the  manufacture  of 
ordinary  ether.  The  author  makes  the  following  state- 
ments:— 1.  These  compounds  are  found  in  ordinary  com- 
mercial ether,  from  which  they  may  he  extracted  by 
washing  with  water,  and  in  larger"  quantities  iu  the  residue 
of  the  ether  manufacture.  2.  They  are  contained  in  the  oils 
formed  in  the  rectification  of  the  crude  product.  3.  The 
production  of  these  compounds  from  ethyl  sulphuric  acid, 
especially  towards  the  end  of  the  process",  may   be  experi- 


ii  .-tit  i i  1  %   shown.      If  ethyl    sulphuric   acid    be   beat.  I  to 
!  I..   C.  w  ith  sulphuric  a. -id  dilated  « itb  ■'■  ..i    I  mo 
water,   and    then    alcohol   added,   a  little   ether    i 

ther  with  several  solphonic  derivatives,  some  of  which 
are  sufficiently  volatile  to  distil  with  the  ether.  •).  The 
Bolphonic  acids  are  produced  in  greater  quantity  when  the 
temperature  exceeds  140  C,  and  when  the  acid  is  not 
diluted.  Thus,  in  the  preparation  of  ethylene,  when 
liquid  begins  to  darken  (165  to  I7.>  t '.  i,  it  may  be  shown 
that  it  contains  Bulphonic  acids  in  addition  to  ethylsulphuric 
arid,  neutral  ethyl  sulphate,  polyethylene  hydrocarbons,  and 

BUlphuTOUS    acid.        5,      Such     a     liquid,    after     dilution    and 

continued  boiling  to  decompose  the  ester-  and  drive  ..IT 
sulphur  dioxide,  saturation  with  baryta,  and  filtering,  leaves 
..11  evaporation  a  residue  containing  sulpbonic  derivatives. 
These  may  be  oxidised  by  permanganate  or  nitric  acid,  ami 
the  presence  of  sulphuric  acid  shown  in  the  ordinary  way. 
6.  This  production  of  sulpbonic  acids  appears  to  he  not 
without  interest  to  the  theory  of  the  production  of  ordinary 
ether  and  mixed  ethers. — A.  C.  V7. 

Perfume  of  Flowers,  A   New  Method  for   'Extracting. 
J.Passy.     Comptes  Rend,  1897,  124,  783—784. 

In  this  process,  the  flowers  are  completely  immersed  in  cold 
water,  or  preferably  in  a  solution  of  salt,  the  liquid  being 
occasionally  (when  charged  with  perfume)  drawn  off  and 
replaci  .1  by  fresh.  From  the  aqueous  solution,  the  perfume 
is  extracted  by  means  of  ether  or  other  volatile  solvent. 
The  process  has  given  satisfactory  results  in  the  ease  of 
certain  Mowers — notably  the  lily  of  the  valley— the  perfume 
of  which  has,  hitherto,  not  been  isolated. — II.  T.  I'. 

o-Brom-p-t  tho  <  t/phenyhuccinimide  ( Brompiirantin). 
A.  l'iutti."  Ber.  1897,  [Id],  1170— 1174. 

Bromine  acts  upon  /(-ethoxyphenylsuecinimide  at  100°, 
producing  a  derivative  analogous  in  constitution  to  the  brom- 
phenacetin  described  by  Hodurek  (this  Journal,  1897.  352). 

— A.C.  vv. 

(  '.;//'. . .  .1  .V,  Alkaloid  from.  Forster  and  Kieebelmann. 
i'h.  Zcits.  f.  offentl.  (hemic;  through  Pharm.  Zeit. 
42,  309. 

When  an  aqueous  decoction  of  coffee  has  been  extracted 
with  chloroform  and  the  caffeine  thus  removed,  a  bodj 
remaius  which  does  not  give  the  murexide  reaction,  but 
which  is  precipitated  by  phosphomolybdie  acid.  This 
precipitate  is  mixed  with  milk  of  lime,  and  dried  by  the 
addition  of  plaster  of  Paris,  in  order  to  avoid  the  action  of 
heat  in  the  presence  of  an  alkaline  liquid.  The  dry  powder 
is  then  extracted  with  alcohol,  and  the  alcoholic  solution 
evaporated  to  drj  ness.  A  brown  oily  residue  results,  which 
crystallises  with  difficulty,  and  is  s,ated  to  be  an  alkaloid. 
It  differs  from  caffeine  in  giviug  a  precipitate  with  picric 
acid  and  in  being  insoluble  in  chloroform ;  also  in  not 
giving  the  murexide  reaction. — ,T.  O.  B. 

ine :  .1  New  Antipyretic.     P.  Sehwarz.     Pharm. 
Zeit.  1897,42,  131. 

By  treating  parasulphaailate  of  sodium  with  acetic  anhy- 
dride, the  author  has  obtained  a  body  to  which  he  gives  t>  e 
name  cosaprine ;  it  occurs  in  well-formed  white  crystals 
having  the  constitution  CjH^SOa^NH.COCHj.  "it  is 
readily  soluble  in  water,  and  is  stated  to  be  less  toxic  than 
acetauilide,  and  at  the  same  time  an  active  antipvretic. 

—J.  O.  H. 

Eucaine  B  ;  A  New  Cocaine  Substitute.     P.  silex. 
Pharm.  (entralh.  38,   103. 
This  new  cocaine  substitute  is   closely  allied  to  eucaine,  for 
which   Silex   now  proposes   to  retain   the  name  Eucaine  A, 
while  he   calls  his  newly  produced   compound  Eucaine  B. 
Eucaine  B  is  benzoylviuylacetone-alkamine. 

Though  closely  related  to  eucaine,  and  also  to  cocaine 
and  tropacocaine,  it  is  much  less  toxic  than  the  last  two. 
The  hydrochloride  of  Eucaine  B  is  soluble  in  about  20  parts 
of  water ;  the  solution  is  not  decomposed  by  boilino-,  and 
mav  therefore  be  sterilised  by  heat.  (See  also  this  Journal, 
189"6,  679  and  745.)— J.  O.  B. 
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Ecoomne,  Solubility  of .     (Ecbsner  de  Couinck.     Convptes 

Eend.124,  [21],  1159. 
l'nr  pure  alkaloid  is  insoluble  at  ordinary  temperature*  in 
«-ther,  acetone,  petroleum  spirit,  chloroform,  bromot'orni, 
bsDisne,  toluene,  isobutylic  alcohol,  ethylene  bromide, 
carbon  bisulphide,  and  turpentine.  It  dissolves  iu  the 
following  menstrua  : — 

In  distilled  water  at  17°  C l  in    *"6  llimlparts. 

,  ale           5  per  cenL.af  17  t' C7'0 

„  acetic  ether  at  20-6°  C 77*0 

.  rectified  methylic  alcohol  at  19'f  C.      ..  18*5 

„  ethyUoalcoho],66percent.,atl9-60C.    .,  17-0 

71                       10-8°  C.     ..  SI'S 

„  pare  paraldehyde  at  17* 7°  C „  133*4 

-J.  O.  B. 

Iodothyroidine,  Method  of  Preparation  of.  M.  Catillon. 
Xouv.  Kemedes,  1897,  13,  12'J- 
In  a  communication  to  the  Societe  de  Therapeutique  the 
author  suggests  the  name  iodothyroidine  for  a  standardised 
preparation  of  the  active  principle  of  thyroid  gland,  which 
he  obtains  as  follows: — The  fresh  glands  are  submitted  to 
pancreatic  digestion  with  pancreatine  and  water;  the  residue, 
after  washing  with  petroleum  ether,  is  dissolved  in  dilute  soda 
solution  and  filtered,  the  filtrate  being  treated  with  a  slight 
•excess  of  dilute  sulphuric  acid,  when  the  active  principle 
precipitates  ;  this  is  collected  and  washed,  the  iodine  con- 
tent in  a  portion  determined,  and  sugar  of  milk  added  to 
the  rest  in  sufficient  quantity  to  reduce  the  amount  of  iodine 
present  to  0-0003  grm.  for  each  grm.  of  iodothyroidine. 
This  name  is  suggested  as  being  more  accurate  and  less 
■confusing  than  thyroidine,  which  has  been  applied  loosely  to 
the  aetive  principle  itself  and  to  its  commercial  dilutions. 

—J.  O.  B. 

Anliarthriac.     Thorns.    Apoth.  Zeit.  1S97,  12,  152  ;  through 
J.  Pharm.  Chim.  [6],  5,337. 

A  product  under  this  name,  introduced  as  a  much- 
advertised  secret  remedy  in  Munich,  has  been  found  to  be 
in  great  part  composed  of  salicin,  coloured  by  the  addition 
of  an  extract  or  of  a  vegetable  powder,  possibly  derived 
from  torrefied  horse-chestnuts. — J.  O.  B. 

Peron'me  :  A  New  Sedative.     Pharm.  Zeit.  1897,  42,  35. 

I'kuosixe,  prepared  by  Merck,  of  Darmstadt,  is  the  hydro- 
chloride of  the  benzylic  ester  of  morphine,  in  which  the 
hydrogen  atom  of  the  hydroxy  1  molecule  of  morphine  is 
replaced  by  the  alcohol  radicle  C^CH.,.  It  is  repre- 
sented by  the  formula  C1;H18XO.,O.C6HdCHoIICl. 

It   forms  a  light  white   powder,  soluble  in   water  and  in 
dilute  alcohol,  insoluble  iu  ether  and  in  chloroform. 

—J.  O.  B. 

■"  Geosoti •■":   Gnaiaeol  Valerianate.     Bieck.     Pharm. 
Centralh.  1897,  38,  SG. 

The  valerianic  ester  of  gnaiaeol — a  yellowish  oily  liquid 
toiling  between  245°  and  265%  and  having  a  specific  gravity 
of  1-037— has  been  introduced  into  medicine  under  the 
name  of  "  geosote." — J.  O.  B. 

4rwiianit    Phosphite    and     Pltosphatol,     Preparation     of. 
Ballard.     Kepert.  de  Pharm.  1897,  [8],  9,  104. 

Aboct  50  grms.  of  caustic  soda,  dissolved  in  90  per  cent. 
alcohol,  are  added  to  124  grms.  of  crystallised  guaiacol, 
so  that  a  clear  yellowish  solution  is  produced.  Into  this 
solution  phosphorus  trichloride  is  slowly  introduced,  by 
means  of  a  tapped  tubular  funnel,  until  the  solution  is  no 
longer  alkaline  to  phenolphthalein  ;  the  sodium  salts  formed 
<luring  the  process  are  filtered  off,  the  filtrate  is  distill.  .1 
to  remove  the  alcohol,  and  the  residue  extracted  with 
absolute  alcohol,  which  only  removes  the  guaiacol  phos- 
phite; this  alcoholic  extract  is  evaporated  on  the  water- 
■fcath  and  ihe  phosphite  crystallised  out,  purified  by 
rccrystallisation,  drained  on  filter-paper,  and  dried  over 
sulphuric  acid.     It  forms  a  white,  crystalline  powder,  with 


a  sharp,  piquant,  non-eaustic  taste,  and  slight  odour.  It 
melts  at  77*5\  It  is  somewhat  soluble  in  water,  very 
soluble  iu  strong  alcohol,  ether,  chloroform,  acetone,  &e.  ; 
also  in  fatty  oils. 

By  treating  creosote  by  this  method  a  mixture  of  the 
phosphorous  esters  of  the  various  phenols  present  is  obtained, 
which  the  author  has  termed  "  phosphatol."  It  is  a  thick 
reddish-yellow  liquid,  with  a  slight  odour  of  creosote  and  a 
warm  taste;  it  boils  at  about  14°,  but  is  not  of  definite 
composition.—  J.  O.  B. 

Holocaine  :  A  Cocaine  Substitute.  F.  Timber.  J.  Pharm. 
Chim.  IS97,  5,  [7],  336.  (See  also  this  Journal,  1897, 
555.) 

This  body,  obtained  by  combining  molecular  proportions 
oT  phenacetin  and  paraphenetidine,  is  introduced  as  a  sub- 
stitute for  cocaine  for  producing  local  amesthesia.  It  is 
para-diethoxy-ethenyldiphenylatnidine. 

It  forms  crystals  melting  at  121°,  acting  as  a  strong  base, 
and  forming  with  acids  crystalline  sparingly  soluble  salts. 
The  hydrochloride  crystallises  in  needles,  soluble  to  the 
extent  of  2  per  cent,  in  cold  water.  A  one  per  cent,  solution 
is  employed  for  therapeutic  use. — J.  O.  B. 

Bed  Acaroid  Resin  of  Xanthorrhwa  Anstralis.  A.  Tschirch 
and  K.  Hildebrand.  Sehweiz.  Woch.  fur  Chem.  und 
Pharm.  1897,  35,  138. 
The  crude  resin  consisted  of  small  reddish-brown  dusty  pieces 
with  a  bright  fracture,  and  contained  about  10  per  cent,  of 
foreign  matter,  from  which  it  was  freed  by  solution  in 
alcohol.  It  was  then  found  to  be  soluble  in  ether,  in  ethyl, 
methyl,  and  amyl  alcohols,  in  glacial  acetic  acid,  potassium 
hydrate  solution,  acetone,  and  in  phenol ;  while  it  was  only 
sparingly  soluble  in  benzene,  toluene,  chloroform,  and  carbon 
bisulphide.  The  resin  was  found  to  contain  :  (a)  free 
paracumaric  acid,  1  per  cent.  ;  (A)  as  tannol  esters — para- 
cumaric  acid,  2  per  cent.,  and  benzoic  acid,  a  trace ;  (c)  an 
aldehyde — para-oxybenzaldehyde — 0-6  percent.;  (</)  ery- 
throresinotannol,  chiefly  as  paracumaric  ester,  85  per  cent. 
Neither  einnamic  acid  iu  the  free  state  nor  its  tannol  ester. 
both  of  which  the  authors  have  found  iu  yellow  acaroid 
resin,  were  detected  in  this  variety.  The  formula  C^H^Ou, 
was  determined  for  eiythroresinotannol. — J.  O.  B. 

Yellow  Aearoid  Besin  of  Xanthorrhcea  Hastilis.  A, 
Tschirch  and  K.  Hildebrand.  Sehweiz.  Woch.  fur  Chem. 
und  Pharm.  1897,  35,  121. 

Ax  examination  of  this  resin  has  shown  the  following  con- 
stituents:— (ft)  Paracumaric  acid,  4  per  cent.,  and  einnamic 
acid,  0-5  per  cent,  in  the  free  state  ;  (/<)  as  tannol  esters — 
paracumaric  acid,  7  percent.;  einnamic  acid,  0-6  percent.; 
(c)  also  styracin  and  phenylpropyl-cinuamate  (?),  1  per 
cent. ;  para-oxybenzaldehyde  and  vanillin  (?),  0-  6  per  cent. ; 
lastly  (ii)  xanthoresinotannol,  80  per  cent.  This  last, 
combined  with  the  paracumaric  acid  in  the  form  of  ester, 
constitutes  the  bulk  of  the  resin.  The  formula  C43HJ5O10  is 
established  for  this  body,  which  is  therefore  the  homologue 
of  erythroresiuotannol,  C40HwO10. — J.  O.  B. 

Essence  of  Petit-Grain.     J.  Passy.     Bull.  Soc.  Chim. 
1897,  519. 

Tiemann  and  Semmler  (Ber.  25,  1180;  this  Journal,  1S92, 
706),  and  Bertram  and  Wahlbauni  (J.  Prakt.  Chem.  49, 
59n),  have  pointed  out  that  essence  of  petit-gram  (Citrus 
Bigaradiii)  consists  mainly  of  linalol,  acetate  of  linalyl  and 
a  high-boiling  sesquiterpene,  but  that  these  constituents  do 
not  sufficiently  explain  its  odour.  The  author  finds  that  it 
also  contains  geranioi,  partly  as  the  free  alcohol  and  partly 
as  its  acetic  ether.  These  contribute  to  a  certain  extent  to 
the  smell  of  oil  of  petit-graiu,  but  there  are,  in  addition, 
other  hydroxy  products  which  have  not  yet  been  identified. 

— T.  A.  B. 

Castor  Oil,  Chemistry  of.     H.  Meyer.     Pharm.  Zeit. 
42,  326. 

AccouwxG  to  the  author,  the  aetive  constituents  of  castor 
oil  are  riciuoleic  and  ricinelaidic  acids.     When   pure  castor 
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oil  i-  treated  with  nitric  acid,  ricinelaidio  acid  and  ricin- 
elaldin  are  formed,  which,  bj  themselves,  are  inactive.  In 
eolation  or  in  the  form  of  emulsion,  they  have,  however,  a 
marked  aperient  action.  Dioxysteario  acid,  fir-i  dis- 
covered   b\    Joillard,  ia  also  inert,     Bj    heating  ricin 

rin  in   :i  current  of  carbonic  acid  f>as  to  a 
tern  i   i    .  an  almost   pure  trigl; 

is  formed,  which,  in  viscosity,  taste,  and  aperient  action,  is 
exactly  similar  to  the  natural  oil.  It  dissolves  in  an 
equal  volume  of  alcohol  and  has  a  specific  gravitj  between 
n-  '.•  .v.i  mi  I  0*984  rhis  pure  triglyceride  may  be  regarded 
,i<  s\  nthetic  castor  oil.  -J.  O.  B. 

Alcohol,  Denaturing  of.     K.  Barillot.    Comptes  Rend. 

i24,  [81],  1168. 

See  under  XVII.,  page  626. 

Alkaloids,  Action  oj  Tannin  nnd  OtiUic  Acid  on  certain. 
0.  do  Coninck.    Comptes  Rend.  1897, 124, 

See  under  Will.,  page  639. 

Production    of  Camphenol   from  Camphor.     J.   E.  Marsh 
and  J.  A.  Gardner.     Proc.  Chem.  Soc.  1897,     181   ,187. 

Tin:  authors  have  described  I  [Vans.  1S97,  71,  285)  the 
production  of  an  iaomeride  of  camphor — camphenol.  Tins 
substance  was  obtained  by  the  action  of  strong  sulphuric 
acid  on  ohlorocampheoe, (.'.,, II,, t'l.  Camphenol  is  produced 
'  j  the  action  of  the  sunn-  reagent  ou  ciiniphene  dichloriiie, 
C,  11,  CI],  which  is  the  immediate  product  of  the  actiou 
of  phosphorus  pentachloride  on  camphor.  The  same 
camphenol  is  apparently  produced  from  both  the  isomendes 
of  the  formula  CU,H,6CI.:,  obtained  from  ordinary  camphor, 
and  a  satisfactory  yield  is  obtained  in  both  eases.  The 
actiou  of  strong  sulphuric  acid  ou  other  chloro-derivatives 
of  terpenes  has  been  examined.  In  particular,  turpentine 
dihydrochloxide  behaves  iu  a  manner  very  similar  to  the 
camphor  derivative,  but  the  nature  of  the  product  of  the 
reaction  has  not  yet  been  determined, 

afiai  Oils,  .1  iVeio  Product  for  Reducing.  Extract 
from  the  British  Pharmaceutical  Journal,  through  U.S. 
Cons.  Reps.,  June  1897,  818. 

Tins  is  a  volatile  oil  offered  for  sale  on  the  London 
market.    It  has  a  "  fancy  "  name,  is  stated  t,  lahle 

i.  and  to  be  specially  manufactured  for  the  purpose  of 
reducing  essential  oils.  It  is  also  said  to  combine  perfectly 
-with  both  Sicilian  and  French  essential  oils.  With  the 
view  of  ascertaining  its  properties,  a  pint  sample  of  the  oil 
was  obtained  and  submitted  to  analysis.  The  followim: 
results  were  arrived  at :  Specific  gravity  at  15"5°C.,  0'869  j 
optical  rotatory  power  in  tube  at  200  mm.,  59c  :  flashing 
point  (Abel's  method),  100°  F. ;  solubility  in  three  volumes 
of  alcohol  of  specific  gravity  0  82',  fairly  soluble  ;  residue 
00  evaporation,  trace. 

Fractional   Distillation.  —  Percentage   yielded   betv 

155*   and  1603  F.,   3o;    'GO3  and   IB:  165     and 

.21;   170°  and  ISO3  F.,  9  ;  above  180°,  8-5. 

There  was  no  aldehyde  present,  and  only  a  trace  of  the 
presence  of  ester  could  be  discovered  when  the  oil  was 
subjected  to  saponification. 

From  the  results  obtained,  this  oil  appears  to  have  the 
characters  of  a  levopinene,  such  as  is  obtained  from  Pinus 
sglveatris,  Abies  excelso,  Pinus  maritima,  &c.  The  oil  has 
a  delicate  odour  uot  unlike  that  of  some  of  the  commercial 
varieties  of  pine  oils,  and  experiment  shows  that  con- 
siderable proportions  of  it  may  be  mixed  with  oils  of 
lemon  and  bergamot  without  the  presence  of  the  adulterant 
being  detectable  to  smell  or  taste.  Such  detection  would 
also  be  difficult  by  any  of  the  ordinary  physical  tests 
(specific  gravity,  rotation,  Skc.)  which  are  applied  to  essen- 
tial oils  ;  and  the  importance  of  having  standards,  such  as  I 
the  percentage  of  eitral  in  lemon  oil  and  of  linalool  acetate 
in  bergamot,  is  emphasised  by  a  consideration  of  the 
impunity  with  which  adulteration  can  otherwise  be  con 
ducted. 


PATENTS. 

I  anilline,  Process/or  Ihe  Manufacture  offrom  hot  "■/■  no' 
i        not.     II.   [mray,    London.      From    rlaarmann 
aud  Rnimer,  Holzminden,  Germany.     Eng.  Pat.  14,923, 
July  6,  18 

Vanillin    is   prepared  from    isoeugenol   by   treating 
boiling  alkaline  solution  with  peroxides,  such  as  sodium 

ir  other  bodies  giving  ofl  oxygen  in  the  pre* 
of  excess  of  alkali;  on  cooling  and  acidulating,  vanillin 
unn  be  Hashed  out  with  ether.  Vanillin  may  be  prepared 
direct  from  eugenol  by  this  method  by  lirsi  converting  it 
into  isoeugenol,  according  to  De  I, aire's  Eng.  Pat.  17,547 
10  (this  Journal,  1891,  B54),and  then  oxidising  the 
latter  as  describe, I  ah  ive.  —  .1.  <  I.  15. 

Thyroid  (Hand  Process  for  the  Production  of  the  Active 
Constituents  of.  l>.  Inirav,  London.  Eng.  I'at.  16,l:i7, 
July  21,  1896. 

Thvroid  gland-   are  reduced  to  a  finely-divided  state  by 

chopping,  and  extracted  with  a  solution  of  sodium  chloride 
mi-;:,  per  cent. ',  in  which  menstruum  the  active  principles 
are  soluble  ;  alter  separation  from  the  inert  matter  by 
mechanical  means,  the  solution  is  treated  with  0  10  per 
cut,  solution  of  tannin,  which  completely  precipitates  the 
activ,  principles.  The  precipitate  is  then  dried  and  used 
as  a  medicament.  It  contains  about  0'4  per  cent,  of 
iodine. — J.  O.  I!. 

Vanillin,  Imjds.  in  the  Manufacture  of.  G.  15.  Ellis, 
London.  From  La  Societe  Chimique  des  Usines  du 
Rhone,  anciennement  G.  P.  Monnet  et  L'artier,  Lyons. 
Eng.  Pat.  16,23'.),  July  22,  1896. 

The  process  consists,  first,  in  the  preparation  of  carboxylic 
esters,  especially  the  methyl  carboxyl  ester  of  protocatechuic 
acid,  by  the  action  of  the  methyl  or  other  ester  of  chloro- 
formic  acid  upon  the  potassium  or  sodium  salt  of  protoca- 
techuic aldehyde.  The  ester  thus  produced,  which  melts 
at  9S1 — 99  C.  is  then  methylated  by  means  of  alcoholic 
[  potash  and  dimethyl  sulphate  at  ordinary  temperatures,  ai  1 
!  finally  hydrolysed  by  means  of  dilute  mineral  acids.  Upon 
distilling  off  the  alcohol,  vanillin  is  left  in  the  residue,  fro:a 
which  it  is  extracted  with  ether.  By  this  method,  the 
simultaneous  formation  of  a  large  amount  of  isovanillin  is 
avoided. — J.  O.  15. 

Drying  Substances  [containing   Aromatic  Oils'],   Impr 
Process  for.     H.   Humbser,   Furth,   Bavaria.     Eng.  Fat. 
6065,  March,  8,1897. 

See  under  XVII. ,  page  627. 

XXI.-PHOTOGEAPHY. 

PATENT. 

Photographs  with  Coloured  Effects,  Impts.  in,  and  in 
Methods  of  Producing  the  Same.  G.  J.  Sershall,  Bir- 
mingham.    EDg.  Pat.  3121,  Feb.  5,  1897. 

The  photograph  with  coloured  effects  consists  of  a  trans- 
parent front,  preferably  of  celluloid,  carrying  a  photographic 
film  to  form  the  keystone  of  the  coloured  picture,  and  a 
colour-printed  backing  of  paper,  cardboard,  or  the  like, 
developed  by  any  well-known  mechanical  process  of  colour 
printing  ;  the  two  being  fixed  permanently  together  with 
the  film  side  of  the  transparent  front  aud  the  coloured 
surface  of  the  backing  adjacent  to  each  other.  A  number 
of  single  photographs  may  be  thus  arranged  in  a  sheet, 
which  may  be  registered  and  cut  out. 

In  practice,  a  negative  is  first  taken  of  any  number  of 
photographs.  From  this  a  sheet  of  carbon  tissue  is  taken, 
which  is  developed  upon  a  sheet  of  transparent  celluloid, 
ivory,  gelatin,  or  talc,  the  result  being  a  number  of 
pictures  on  one  side  of  the  transparent  sheet.  A  sheet  of 
transparent  gelatin  is  then  fixed  to  this  sheet  with 
registering  pins,  aud  a  tracing  takeu  with  a  sharp-pointed 
instrument  of  the  outlines  of  the  pictures  and  of  those 
parts  to  be  developed  by  colouring  matter.  The  tracing  is 
removed,  treated  with  powdered  blacklead,   and  rubb: 
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down,  or  impressions  are  taken  from  it  upon  stones 
sufficient  to  comprehend  all  thi  colours  required  in  the 
backings.  The  traced  parts  of  the  stones  are  then  drawn 
and  coloured,  and  the  backings  are  printed  from  them  in 
the  ordinary  way.  The  transparent  films  and  the  coloured 
ngs  are  then  pressed  together  with  any  transparent 
sive  material,  and  thus  form  the  coloured  photograph. 

—J.  O.  15. 

XXII.-EXPLOSIVES.  MATCHES.  Etc. 

•<>»    Acetylide   ami   Carbide,    Thermal  Properties  of. 
C.  Ma'ignon.     Coinptes  Rend.  1897,  124,  1026—1028. 
The  heats  of  formation  of  the  above   compounds  are  as 
under  : — 

Cal. 

ii:\mond)  +  H  +  Xa  (solid)  -  CjHKa  (>oliil)  .     -  29'2 

N:i-.,  (solid)  =C,Nm» -    8-8 

Also — 

CH.   gaseous   ■{- Na  =  QjHNa  (solid)  +  H +  2S'9 

C,H2  (gaseous)  +  Xa2  =  CiNa,  (solid)  +  H; +13'3 

Sodium  acetylide  and  carbide  are  therefore  endothermic 
compounds.  They  are  decomposed,  with  separation  of 
carbon,  when  incautiously  heated  ;  and  furnish,  in  combina- 
tion with  oxidising  agents,  highly  explosive  mixtures,  most 
of  which  are  very  sensitive  to  friction. — H.  T.  P. 

S       urn    Acelylide    and    Carbide,     The    Preparation     of: 

C.  Matiguon.  Comptes  Rend.  1897, 124,  775—777. 
Tiik  following  processes  are  based  on  the  observation  that 
when  fused  sodium  acts  on  acetylene,  the  sole  product  at 
temperatures  below  190;  C.  is  sodium  acetylide,  whilst  only 
sodium  carbide  is  formed  at  temperatures  exceeding  210""' — 
220    C.:  — 

Sodium  Acetylide,  XallC... — Pure,  dry  acetylene  is  passed 
into  a  larae  flask  containing  metallic  sodium,  heat  being 
applied  by  means  of  an  oil-bath  maintained  at  180°  C.  The 
contents  of  the  flask  must  be  frequently  agitated,  in  order  to 
break  up  the  crust  of  acetylide  and  to  expose  a  fresh 
surface  of  sodium  to  the  gas  ;  and  the  action  should  be 
allowed  to  continue  for  some  time  after  the  mass  has  lost  all 
metallic  appearance,  in  order  that  every  trace  of  sodium 
may  be  converted  into  acetylide. 

Sodium  Carbide. — The  method  is,  in  general,  the  same  as 
above  ;  but  the  oil-bath  must  be  rapidly  heated  to  220°  C, 
and  maintained  at  220° — 230J  C.  Any  acetylide  formed 
below  200  C.  is  again  decomposed  at  the  higher  tempera- 
ture, either  under  the  influence  of  heat  alone,  or  by  the 
action  of  the  exetss  of  sodium,  into  carbide.  A  white,  very 
pure  carbide  is  obtained  by  this  process. — H.  T.  P. 

PATENTS. 

Fuse    or    Quick-match,  An  Improved   Sajety.     C.   Lamm, 
Blackburn.     Eug.  Pat.  14,320,  June  29,  1896. 

Two  kinds  of  fuse  are  described :  one  consisting  of  a 
twist  or  core  of  nitrocellulose,  or  mixed  nitrocellulose  and 
cellulose,  which  has  been  impregnated  with  a  solution  of 
nitrate  and  chlorate  of  potassium,  containing,  in  addition, 
either  yellow  prussiatc,  picrate,  or  carbonate  of  potassium. 
This  core  is  then  immersed  in  a  bath  of  ether-alcohol, 
nitrobenzene,  or  other  suitable  solvent,  until  the  nitro- 
cellulose is  gelatinised.  Alter  drying,  the  twist  may  he 
employed  directly  a?  a  fuse,  or  can  be  insulated.  The  other 
consists  of  a  tore  of  cellulose,  which,  after  boiling  in  a 
solution  of  chlorate  and  ferrocyanide  of  potassium,  and 
drying,  is  surrounded  with  jute  varn  and  made  waterproof. 

— W.  M. 

Explosives,  Impts.  in  or  relating  to.     M.  Van  Look, 
(  ologne.     Eng.  Pat.  6461,  March  11,  1897. 

The  inventor  proposes  to  make  an  explosive  by  charging  a 
cartridge  or  shell  with  calcium  carbide  and  water  held  in 
separate  receptacles.  The  explosion  is  brought  about  by 
causing  the  fracture  of  the  water  vessel,  when  the  reaction 
between  the  water  and  carbide  generates  gas.— W.  II. 


Explosive  Compounds.  Impts.  in  the  Manufacture  of. 
G.  P.  Ellis,  Loudon.  From  La  Societe  Chimique  des 
Usines  da  Rhone,  Lyons,  France.  Eng.  Pat.  15,022, 
July  7,  1896. 

Finely  ground  coke  is  treated  with  desulphurised  tar  which 
has  been  neutralised  by  the  addition  of  magnesium  carbo- 
nate and  then  dried  and  ground  so  as  to  form  a  pulverulent 
carbonaceous  material,  which  is  then  mixed  by  sifting 
with  finely  ground  chlorate  or  perchlorate  of  potassium. 
A  still  safer  explosive  can  be  made  by  previously  treating 
the  chlorate  with  a  dilute  solution  of  shellac  or  purified  tar. 
Suitable  proportions  are:  "80  parts  of  chlorate  or  per- 
chlorate of  potassium,  oi — 7i  parts  of  tar,  12  —  14  parts  of 
charcoal  cr  coke,  | — !  part  of  carbonate  of  magnesia  or 
lime."— W.  M. 


XXIII -ANALYTICAL  CHEMISTRY. 

APPARATUS,  ETC. 

Polariscope,  Yellow  Sodium  Light  for  the.     F.  Dupont. 
Bull.  Assoc.  Chim.  14,  1041. 

Difficulties  are  often  encountered  in  using  yellow  light 
for  polarimetric  observations.  The  author  finds  that  a 
mixture  of  sodium  chloride  and  tribasie  sodium  phosphate, 
melted  together  in  approximately  molecular  proportions, 
answers  perfectly.  This  mixture  melts  more  easily  than 
common  salt,  never  decrepitates,  and  imparls  to  the  flame 
a  brilliant  yellow  colour,  so  that  observations  thus  become 
extremely  easy  and  precise. — L.  .1.  de  W. 

Gas-Analysis  Apparatus.     O.  Eleier.     Ber.  1897,  [10], 
1210—1211. 

Is  order  to  obviate  the  inclusion  of  air  in  connecting  the 
author's  pipettes  (this  Journal,  1896.  616)  with  the  burette 
figured  in  this  Journal,  1896,  294,  which  see,  it  is  proposed 
to  replace  the  tap  a  (Fig.  1,  loc.  cif)  by  a  two-way  cock, 
which  will  connect  a  horizontal  capillary  on  the  tap  with 
the  interior  of  the  burette  or  with  a  cup  above  the  tap. 
The  pipette  is  connected  to  this  horizontal  capillary,  and  the 
absorbent  is  made  to  flow  into  the  tap  before  connection  is 
made  between  burette  and  pipette;  after  the  absorption,  the 
liquid  is  again  led  into  the  tap  ;  this  may  be  accomplished  by 
means  of  a  screw  clip  on  the  rubber  connection.  If  mercury 
be  used,  the  three-way  cock  b  (loc.  ciV.)  may  be  omitted 
and  the  capacity  of  the  burette  reduced  to  25  c.c.  (the 
length  remaining  the  same)  without  loss  of  accuracy.  The 
size  of  the  pipettes  may  be  diminished  in  the  same  degree. 

In  exact  gas  analysis  the  use  of  such  a  two-way  tap  to 
effect  connection  between  burette  and  pipette  without  the 
introduction  of  air,  considerably  simplifies  the  apparatus, 
lu  the  Hempel  apparatus  the  mercury  bath  may  be  dis- 
pensed with,  the  measuring  bulb  fixed,  and  solidly  connected 
with  the  water  jacket  and  pressure  tube. — A.  C-  W. 

PATENT. 

A  Photometer  for  Automatically  Measuring  and  Register- 
ing the    Intensity  of  the  Light  of  a  Gas  Flame,  and 
Apparatus  therefor.     W.    and    B.   Cowan,   Ltd.,   West- 
minster.    From   C.   V.    L.  Martenson,  Rio   de   Janeiro. 
Eng.  Pat.  9041,  April  9,  1897. 
The  principle  on  which  this  invention  is  based  is  that  if  a 
gas   flame  under  constant  pressure  be  allowed  to  impinge 
upon  an  inclined  surface,  given  horizontal  movement  in  such 
a  direction  that  a  line  upon  it,  perpendicular  to  a  line  of 
irreater  incline,  is  maintained  at  a  certain  level  during  the 
motion   on  or  over  a  vertical  line  passing  up  through  the 
centre  of  the  flame,  the  smoke  deposited  by  the  flame  will 
produce  a  characteristic   impress.     The  lower  part  of  the 
impress    will  rise  or  fall  according  to  the  greater  or  less 
illuminating  power   of  the  gas,  the  width  of  the  impress 
varying  in  direct  proportion  to  the  illuminating  power. 

The  apparatus  is  constructed  within  a  ease,  to  shelter  the 
flame  from  all  draughts.  The  flame  impinges  upon  a  cone 
of  incombustible  material  mounted  on  a  vertical  ax:s,  to 
which  ti  uniform  rotatory  motion  is  imparted  by  suitable 
mechanism.     The  rate  may  be  one  revolution  in  24  hours. 
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::.'  per  week,  the  i  i  its  mhi.it.'  marked  off  into 

hi  it-     There  is   thru  automatically   obtained    a   diagram 
the  variations  in  the  quality  of  the  gas.     The  sides 
of  ihe  com-  may  be   either  straight,  slightlj  concave,  01 
slight]]  convex  ;  or  it  may  be  replaced  bj  a  cylinder  mounted 
mi  :ui  oblique  axis.     The  angle  of  the  oblique  axis  is   i 
trollable  by  means  of  a  >li<luii;  block,  which  can  be  operated 
outside  the  apparatus. 
I'll.-   four  claims  embrace  tin-   general   method  of  auto- 
matically testing  the  gas,  and  various  details  of  the   con- 
structions shown.- — 11.  U. 

/  VOROANIC  CHEMISTRY.— QUALITATIVE. 

\  Chromate  in  Coloured   Wrappers,  Rapid  Methi 
l        ting.    J.   Wolff.     Annal.   Chim.  Aaalyt,    1897,  2, 
105. 

I.'  in  eliminate  i-  frequently  employed  on  the  Continent  as 
.i  pigment  for  the  yellow  paper  which  is  used  as  wrappers 
for  chocolate  and  other  sweetmeats.  Its  use  for  this 
purpose  is  obviously  objectionable. 

The  presence  of  the  lead  pigment   is  readily  shown  as 

follows  :  —  A    square  of   about    S  em.  of  the  suspected  paper 

i-  placed,  without  folding,  in  a  small  flat-bottomed  capsule, 
and  moistened  with  alcohol,  90  per  cent.  :  when  it  is 
thoroughly  saturated,  the  i  xcess  ol  alcohol  is  drained  off, 

ami  a  few  drops  of  nitric  acid  are  allow  to  flow  over  the 
surface  of  the  paper.  If  chromate  be  present,  the  cbarac 
o  lo  ir  ut  aldehyde  will  be  given  off,  and  the  paper 
will  be  coloured  green.  The  nitrate  of  lead  formed  during 
the  reaction  is  dissolved  ill  in  or  IS  C.C.  of  water,  and  if 
too  great  an  excess  of  acid  has  not  been  used,  the 
characteristic  precipitate  of  lead  iodide  may  be  obtained  at 
once  from  the  decanted  solution.  Green  papers,  coloured 
with  a  mixture  of  lead  chromate  and  Prussian  blue,  may  be 
tested  in  a  similar  manner.  The  author  regards  zinc 
chromate  as  inoffensive  as  a  pigment  for  these  articles. 

—J.  0.  1!. 


IiXOIiGAXH  •    CHEMISTRY.— 
QUANTITATIVE. 

Illuminating  Gas,  Determination  •■(  Oxygen  in. 
1 1.  Pfeiffer.    .1.  fur  Gasbeleucht,  1897,  40,  854—857. 

I  n  gas  analyses  carried  out  over  n  .iter,  the  error  of  ohscrva- 
s  not  le-s  than  i'J-'  per  cent,  and  therefore  the  ordinary 

rminations  of  oxygen  in  coal-gas  are  of  doubtful  value. 
When  oxide  of  iron   is   continuously   revivified   in  situ,  it 

nits  nceessary  to  have  a  better  method  of  ascertaining 
the  amount  of  oxygen  or  air  in  the  gas.  Several  likely 
schemes  having  been  tried  and  fouud  worthless,  a  colori- 
luetric  method  was  finally  found  satisfactory. 

too  c.c.  of  the  gas  to  be  examined  are  taken  in  a  Bunte 
burette,  and  the  water  within  is  then  drawn  out  by  suction 
until  it  only  fills  the  capillary  of  the  lower  cock.  5  e 
solution  of  caustic  potash  i  1  to  -J}  is  then  passed  up  through 
this  cock.  The  funnel  at  the  top  of  the  burette  having  been 
emptied.  0-2  grm.  of  pyrogallol  is  put  in  it  and  2  c.c.  of 
water  added.  The  solution  thus  formed  is  admitted  to  the 
burette,  with  the  exception  of  one  drop,  which  seals  the 
capillary.  The  burette  is  agitated  for  5  minutes,  and  water 
is  then  admitted  through  the  lower  cock  until  it  reaches  a 
predetermined  mark — e.g.,  the  zero — on  the  burette.  After 
the  lapse  of  two  minutes, the  colour  of  the  liqnid  in  the  burette 
is  compared  with  that  produced  in  the  same  volume  of 
water  in  a  wide  test  silass  by  'he  addition,  drop  by  drop,  of  a 
earanul  solution  of  known  strength.  The  number  of  drops 
required  to  bring  the  water  to  the  same  colour  as  the  liquid 
in  the  burette,  corresponds  to  a  certain  amount  of  air.  This 
relation  is  ascertained  empirically. 

The  caramel  solution  is  made  by  dissolving  30  grnis.  of 
cane  sugar  in  a  litre  of  boiling  water,  adding  thereto  30  c.c. 
of  sulphuric  acid  (1  to  3),  and  boiling  for  A  hour.  Then 
85  c.c.  of  solution  of  caustic  soda  (sp.  gr.  1'30)  are  added 
gradually,  and  boiling  is  continued  for  another  j  hour.  If 
kept  in  the  dark,  the  solution  thus  made  does  not  change 
in  colour.  It  corresponds  in  tone  to  the  galloflavin  produced 
by  the  pyrogallol  reaction  in  the  burette.      Samples  of  gas 


containing  known  percentages  of  air  are  then  treated   pre- 
cisely   as  jusl   described,  and  the   number  ol  drops  ol   the 

caramel  solution  which  give  the  requisite  col i  each 

is  ascertained.      Prom  values  so  found,  a  curve  is  drawn, 
from  which  may  be  deduced  the  percentage  of  air  i 
sponding  to  any  number  of  drops  of  the  caramel  solution. 
The  oxygen  in  the  small  quantity  of  water  admitted  to  the 

burette  msi  generally  be  ign I.  us  its   amount  is  small 

and  He  nl\  constant  for  all  the  tests,     ins,,, ;ases — such 

as  wh.n  the  presence  of  oxygen  merely  is  in  question— it  is, 
however,  desirable  to  use  water  free   from   oxygen.    The 

small  qu  mtity   of  water  in  a  test  glass  may  be  deoxygenated 

by  boiling,  but  even  prolonged  boiling  of  larger  quantities 
fails  to  remove  entirely  the  oxygen.      Phosphorus  removes 

the  oxygen,  but  imparts  its  odour  to  the  water.  The  u 
for  tin-  purpose  is  best  deoxygenated  by  contact  with  zinc, 
hich  the  activity  has  been  enhanced  by  immersion  in 
water  containing  a  few  drops  of  solution  of  copper  sulphate. 
Alter  washing,  the  ziue  is  put  in  a  Woulff's  bottle,  which  is 
tilled  with  water  saturated  with  coal-gas.  After  bubbles  ,,i 
gas  and  air  have  been  liberated,  the  water  will  in  a  few 
hours  be  free  from  oxygen,  and  may  be  drawn  off  for  use 
through  the  Inug.r  limb,  while  more  water  is  admitted  to 
the  bottle  through  the  shorter  limb.  A  continuous  supply 
of  water  free  from  oxygen  may  be  thus  obtained. — J.  A.  B. 

Chlorine  and  Bromine,  Separation  and  Estimation  of. 
II.  Baubigoj  and  1'.  Rivals.  Comptes  Kend.  124 
859     3C2 

Pot  \s-ii  m  permanganate  decomposes  cupric bromide  in  the 
cold  with  liberation  of  bromine,  while  it  docs  not  act  on 
Cupric  chloride.  To  apply  this  in  analysis,  the  mixed  alkali 
chloride  and  bromide  (0-2  to  0-4  grm.)  are  carefully 
weighed,  dissolved  iu  water  with  4 — 8  grius.  of  copper 
sulphate  crystals,  and  to  the  cold  solution  is  added  0-3."i  to 
0-40  grm.  of  potassium  permanganate.  After  solution,  the 
whole  is  evaporated  to  dryness  in  a  wide,  shallow  vessel,  in 
in  mi,  over  caustic  potash  at  the  ordinary  temperature. 
After  24  hours  the  residue  is  taken  up  with  water,  sulphurous 
acid  added  to  reduce  remaining  permanganate  or  manganese 
dioxide,  and  the  chlorine  precipitated  by  silver  nitrate  con- 
taining excess  of  nitric  acid.  The  mode  of  calculation  is 
obvious. 

Results  of  test  experiments  with  known  quantities  of 
alkali  chlorides  and  bromides  are  given,  provin"-  tbeacccra  \ 
of  the  method.  Where  chloride  alone  was  used,  the  evapo- 
ration with  permanganate  was  twice  repeated,  to  exag"erato 
the  possibility  of  decomposition  of  the  chloride. 

Substituting  aluminium  sulphate  for  copper  sulphate  ia 
the  method  as  described;  a  considerable  loss  of  chlorine 
always  takes  place.— J.  T.  1). 

Cyanogen,  Noles  on  the  Estimation  of,  by  Silver  Nitrate. 
[Potassium  Iodide  and  Ammonia  as  Indicators.]     W.  J. 

Sharwood.     J.    Amcr.  L'heni.  Soc.    1S97,  19    [Z,~\     40c  — 
434.  '       "' 

of  ordinary  ammonia  (Liq.  Amnion.)  and  2  c.c.  of  a  o 
per  cent,  potassium  iodide  solution  are  added  to  2o — 100  c.c. 
of  tl  e  solution  in  which  cyanogen  is  to  be  determined,  and 
the  liquid  is  titrated  with  standard  silver  n-trate  (1  -305  <rms. 
of  cryst.  AgX<  >.,  in  100  c.c.  of  water)  till  a  faint  permanent 
cloud  forms.  For  rapid  approximate  determinations,  lOc.c. 
of  the  sample  should  be  taken  and  1  c.c.  each  of  ammonia 
and  iodide  solution.  If  sufficient  ammonia  be  already  present 
in  the  solution,  no  more  should  be  added  ;  if  a  large  amount 
be  present,  a  larger  quantity  of  iodide  is  added  to  reduce  the 
error.  A  larger  addition  of  iodide  will  also  partly  remove 
the  error  due  to  the  presence  of  thiosulphates.  If  sulphides 
be  present  in  small  amount,  the  potassium  iodide  is  replaced 
by  5  or  10  c.c.  of  a  solution  of  0-5  grm.  of  iodine  and 
2 — 3  grins,  of  potassium  iodide  in  100  c.c.  of  water,  the 
mixture  allowed  to  stand  live  minutes,  and,  after  addition  of 
ammonia,  titrated.  The  result  is  corrected  by  adding  the 
difference  between  two  parallel  tests  (1)  on  some  "pure 
dilute  potassium  cyanide  solution,  and  (2.)  oa  aa  equal 
amount  of  potassium  cyanide  p'us  5  or  10  c.c.  of  the  iodine 
solution.  If  the  amount  of  sulphide  be  large,  or  if  other 
reducing  agents  be  present,  twice  the  usual  volume  of 
solution  is  taken,  soda  :ud  then   sodium  plumb'te  in  very 
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slight  ex  ess  added,  the  mixture  well  shaken,  made  up  to  a 
definite  volume,  filtered,  and  one-half  of  the  clear  filtrate 
used  for  titration,  rejecting  the  first  few  e.e.  filtered.  In 
presence  of  zinc,  ;t  considerable  excess  of  caustic  soda  or 
potash  ;s  added  before  titration  aud  the  final  precipitate  tested 
with  more  alkali;  if  it  dissolves,  more  alkali  is  added  and 
the  titration  continued;  if  insoluble,  the  cyanogen  found 
nts  that  contained  in  both  potassium  zinc  cyanide  and 
tassinm  cyanide.  The  free  potassium  cyanide  may 
be  rapid)}  and  roughly  determined  by  adding  a  few  drops 
of  a  5  per  cent,  solution  of  potassium  ferrocyanide  and 
titrating  with  silver  nitrate  until  a  faint  tlocculent  precipitate 
forms  (using  a  c.c),  then  adding  ammonia,  potassium  iodide, 
aud  soda,  and  titrating  for  total  cyanogen  (using  6  c.c. 
altogether").  Then,  according  to  Bettel,  a  —  0-086  (6  —  a) 
represents  the  cyanogen  as  free  cyanide,  and  (6  —  «)  +■  0-921 
gives  the  cyanogen  present  as  double  cyanide,  if  free  alkali 
•were  originally  absent ;  the  error  aud  correction  is  increased 
if  free  alkali  were  originally  present,  and  varies  slightly 
with  the  time  occupied  in  titrating.  The  free  cyanide  may- 
be more  accurately  determiued  by  acidulating  a  portion  of 
the  solution  with  hydrochloric  acid,  evaporating  off  the 
hvdrocyanic  acid,  estimating  zinc  by  standard  ferrocyanide, 
and  subtracting  four  equivalents  of  potassium  cyanide  for 
each  atom  of  zinc  found. 

In  presence  of  copper,  the  cyanogen  present  as  double 
copper  cyanide  is  obtained  by  estimating  the  copper  colori- 
metrically  with  ammonia,  after  expelling  hydrocyanic  acid 
with  nitric  or  sulphuric  acid,  and  allowing  3—4  equivalents 
of  cyanogen  for  each  atom  of  copper.  In  presence  of  calcium, 
magnesium,  or  manganese,  ammonium  chloride  is  added 
before  titration,  aud  in  presence  of  aluminium  or  lead,  caustic 
soda.  The  quantities  of  gold,  silver,  and  other  interfering 
substances  present,  are  usually  too  small  to  appreciably 
affect  the  results. 

With  impure  solutions,  the  results  obtained  by  this  method 
are  more  accurate  than  those  given  by  the  ordinary  Liebig 
method  ;  with  pure  solutions,  the  results  are  practically 
identical,  but  the  end  reaction  is  sharper  and  an  estimation 
can  be  more  rapidly  carried  out.  170  grms.  of  AgNU3 
correspond  to  52  grms.  of  cyanogen. — A.  S. 

[Alkali  Chlorides  in  Presence  of  Iodides,  tW-.]  Quanti- 
tative Analysis  by  Means  of  the  Telephone,  A  Simple 
M.thod  for.  H.  Erdmann.  Ber.  1S97,  [10],  1175— 
1182. 

Normal  solutions  of  very  similar  electrolytes  have  approxi- 
mately the  same  conductivity.  Hence,  in  solutions  of 
equal  percentage  strength,  the  resistance  is  nearly  propor- 
tional to  the  molecular  weight  of  the  dissolved  substance. 
For  example.  Bouty  found  the  resistances  of  5  per  cent, 
solutions  of  potassium  chloride,  bromide,  and  iodide  to  be 
in  the  ratio  1: 1  '47: 2-13,  whilst  the  ratio  of  the  molecular 
weight?,  of  these  salts  is  1 :  1*60  :  2* 2:i.  In  consequence  of 
the  great  differences  in  the  conductivities  of  such  solutions, 
the  amount  of  potassium  chloride  contained  in  a  mixture 
with  the  bromide  or  iodide  may  be  quantitatively  deter- 
mined. For  purposes  in  which  absolute  measures  of  conduc- 
tivity are  not  required,  but  only  comparative  values,  the 
physical  method  of  determining  conductivities  may  be 
greatly  simplified  for  the  anal;  tical  process.  'I  he  apparatus 
consists  of  two  cylindrical  vessels  9  cm.  high  and  4  cm.  in 
diameter,  in  which  are  contained  the  electrodes— platinum 
plates  covered  with  platinum  black  (see  "  Physico-chemical 
Measun  ments,  "  ( Istwald  ;  translated  by  Mc(  rowan),  placed 
about  2  cm.  apart.  The  two  cells  are  contained  in  a 
covered  vessel  full  of  water  and  provided  with  a  stirrer. 
The  current  is  obtained  from  a  small  induction  coil  worked 
through  a  resistance  of  0-6 — 0-7  ohm  by  a  Bunsen's  or 
Grove's  cell.  The  ends  of  a  Wheatstone's  bridge  are 
connected  to  the  cells  and  to  the  induction  coil ;  the  tele- 
phone is  placed  on  the  wire  connecting  the  junction  of  the 
two  cells  with  the  sliding  contact  on  the  bridge  wire. 

One  per  cent,  solutions  of  salts  or  mixtures  are  employed. 
These  should  be  made  up  in  graduated  flasks  of  Jena  glass 
which  have  been  well  boiled  with  water.  The  water  employed 
for  the  solutions  need  not  be  distilled  through  a  condenser 
with  a  tin  tube.     F"or  the  details  of  the  process,  the  analysis 


of  a  mixture  of  potassium  chloride  and  bromide  is  giveu. 
10  grms.  of  the  pure  chloride  are  dissolved  in  water  and  the 
solution  made  up  to  1  litre;  the  two  cells  aud  electrodes 
are  washed  with  this  solution,  50  c.c.  is  then  placed  in  each 
cell,  the  circuit  closed,  and  the  sliding  contact  adjusted  until 
the  minimum  of  sound  is  perceptible  in  the  telephone. 
After  a  few  minutes,  to  allow  equalisation  of  temperature,, 
the  position  is  constant  ;  successive  readings  will  not  differ 
by  more  than  0*2  mtu. ;  the  mean  of  two  or  three  readings- 
is  taken.  One  cell  is  now  emptied,  washed  out  with  1  per 
cent,  potassium  bromide  solution,  filled  with  50  c.c.  of 
this  solution,  and  readings  taken  as  before.  In  the  same 
way  this  cell  is  filled  with  1  per  cent,  solutions  of  unknown 
composition  aud  readings  taken.  If  A  be  the  reading  in 
millimetres  on  the  scale  1  tn.  long,  ;-  and  r'  the  resistances- 
in  the  two  cells,  then  the  ratio  of  these  resistances — 

_A 

10  -  A 

The    following  results  were   obtained   with   solutions  of 
known  composition  ; — 


KC1  :  KBr. 

A, 

V. 

KBr  taken. 

KBr  found. 

Per  Cent. 

Per  Cent. 

100  :  0 

651 '02 

1-86518 

o-oo 

99  :1 

650-60 

rs.1180 

1-00 

0'53 

1  :  1 

606  \«; 

1  -.-.«-  i 

50 -INJ 

50-31 

'J  ::i 

597'32 

1-48324 

60-00 

59*96 

1  :!l 

563-27 

1-28962 

90-00 

90-38 

0:100 

551-24 

1-22820 

ioo-oo 

•• 

The  results  of  determinations  of  potassium  iodide  in 
mixtures  with  the  chloride  were  more  exact.  This  method 
of  analysis  might  with  advantage  be  used  where  a  large 
number  of  determinations  have  to  be  carried  out  in  a  short 
time.— A.  C.  W. 

Magnesium  Sulphate,  An  Adulteration  of.  V.  A.  Bamanna. 
Boll.  Chim.  Farm.  36,  198  ;  Chem.  Central-Bl.,  1897, 
1100. 

The  author  has  observed  a  case  of  adulteration  of  mag- 
nesium sulphate  with  zinc  sulphate  ;  this  may  be  detected  by 
the  addition  to  an  aqueous  solution  of  the  salt,  of  one  drop 
of  potassium  ferricyanide  solution,  which  causes  a  brownish- 
yellow  precipitate.— A.  C.  W. 

Silicic  and    Tungstic   Acids,   Note  on  the   Separation  of. 

J.   S.  de  Benneville.     J.    Amer.   Chem.  Soc.  1897,   19, 

377—379. 
Thts  note  calls  fuither  attention  to  the  fact  already  pointed 
out  by  several  observers,  that  in  the  method  of  determining 
tungsten  by  obtaining  a  mixed  residue  of  tuugstic  acid  and 
silica  and  dissolving  the  tungstic  acid  out  of  this  by  ammonia, 
a  part  of  the  silica  is  also  dissolved  by  the  ammonia.  On; 
evaporating  the  ammoniacal  solution  to  dryness,  igniting,, 
and  digesting  with  hydrofluoric  acid,  with  or  without  the 
addition  of  a  few  drops  of  sulphuric  acid,  the  silica  can  be 
expelled  and  the  tungstic  acid  obtained  pure.  In  deter- 
mining silicon  in  tungsten  alloys,  it  is  also  important  to  bear 
in  mind  the  fact  that  a  part  of  the  silica  is  dissolved  by 
ammonia.  A  table  is  given  which  shows  that  in  a  ferro- 
manganese  containing  nearly  7  per  cent,  of  tungsten, 
several  evaporations  with  hydrofluoric  acid  were  sometimes 
necessary  to  remove  the  whole  of  the  silica  from  the  mixed 
oxides  of  silicon  aud  tungsten. — H.  S.  P. 

Silica,  Determination  of,  in  Blast-Furnace  Slag.      G.  H. 

Meeker.  J.  Amer.  (hem.  Soc,  1897, 19,  370—374. 
Tut;  author  advocates  the  use  of  sulphuric  acid  for  decom- 
posing blast-furnace  slags  in  the  determination  of  the 
silica  contained  in  them,  in  preference  to  hydrochloric  acid, 
because  he  finds  that  slags  generally,  and  especially  some 
special  kinds  of  slag  containing  spinel  (magnesium  alumin- 
ate)  and  certain  complex  titanium  compounds,  are  more 
perfectly  and  rapidly  decomposed,  and  further,  that  the 
silica  is  more  quickly  dehydrated  and  rendered  insoluble  by 
sulphuric  acid  than  by  hydrochloric  acid. 
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His  method  of  procedt  re  is  >-  follows : — "  one-halt  grm. 
of  Boely  ground  slag   ia  placed  in  n  four-inch  evaporating 
basin,  covered  with  cold  water  (about  :!  c  c  I,  and 
break  up  lumps.    To  the  the  baa  a  10  c 

concentrated   hydrochloric   acid   are    then   added,   stirring 
lusly  to  prevent  Bticking  to  the  bottom. 

*<  \.  — n  as  the  slag  solved  :>-  much  aa  ii  will, 

and  before  it  has  sel  to  a  jelly,  pour  in  10  cc.  of  sulphuric 

rolumo  concentrated  acid  to  one  volume  wal 
stir  well,  wash  on"  stirring  rod,  and  then  cover  solution  « 
funnel.     The  funnel  should  have  fused  edges  an  I  be  of  such 
rest  upon  the  sloping  inside  of  the  evaporating 
basin  and  sel  down  above  the  solution. 

"  Place  the  evaporating  basin  on  a  wire  gauze  and  boil 
rapidly  until  fumes  of  sulphur  trioxide  begin  to  come  from 
under  the  edges  of  the  funnel.  Cool,  dilute  Bomewnat,  and 
D  oir  the  funnel.  Add  about  10  cc.  of  hydrochloric  acid 
nod  dilute  until  the  basin  is  as  full  us  it  can  bo  conveniently. 
Cover  with  watch-glass  ami  boil  gently  for  one  minute. 
Filter  at  the  vacuum  pump.  Wash  Bye  times  with  hot 
hydrochloric  acid  (sp.  gr.  1-10)  and  live  times  with  hot 
r.  Burn  and  weigh.  The  silica  is  remarkably  pare, 
t  In  ■  chilled  '  -lags  the  impurities  are  from  0*05  to  0*20  per 
cent." 

A  table  of  results  is  given  comparing  this  method  with 
a  method  consisting  of  twice  evaporating  the  slag  to  drj 
with  hydrochloric  acid  at  atempei  tceeding  120°C, 

ami  finally  purifying  the  silica  with  hydrofluoric  acid,  which 
shows  a  very  good  agreement  between  the  two  methods  for 
ordinary  slags  :  but  in  the  case  of  a  slag  containing  spinel 
and  other  compounds  not  decomposed  by  hydrochloric  acid. 
the  determination  of  the  silica  by  the  hydrochloric  acid 
method  was  about  I  at.  too  high. 

The  author  also  refers  to  the  known  fact  that  slags  contain- 
ing spinel  are  otdy  decomposed  with  great  difficulty  by  fusion 
with  sodium  carbonate,  and  points  onl  that  his  method,  owing 
to  the  readiness  with  which  it  decomposes  such  slags,  has 
therefore  a  distinct  advantage. — II.  S.  P. 

head,  Volumetric   Determination   of.    .T.   II.    Wuinwriglit. 
.1.  Amor.  Cheai.  Soc.  1897,  19,  S89— ! 

Tuts  is  a  modification  of  the  method  of  volumetric  deter- 
mination of  lead  by  a  standard  solution  of  potassium 
bichromate,  using  as  an  indicator  spots  of  silver  nitrate. 
The  method  must  be  carried  out  exactly  under  the 
conditions  specified,  which  is  described  iu  the  case  of 
litharge  as  follows: — 1*00  to  125  grins,  is  dissolved  in 
10  to  15  e.c.  of  nitric  acid  (sp.  gr.  1*30),  the  solution 
neutralised  with  ammonia  in  excess,  and  a  considerable 
excess  of  aedic  acid  added.  It  is  then  boiled,  and  the 
standard  solution  of  potassium  bichromate  run  into  the 
boiling  liquid  in  sufficient  quantity  to  precipitate  all  the 
lead.  The  liquid  is  then  again  brought  to  the  boil,  and  the 
addition  of  bichromate  solution  then  continued  at  the  rate 
of  about  half  a  e.c.  at  a  time,  stirring  well  between  ea  h 
addition,  until  the  lead  chromate  settles  snddenl'  to  the 
bottom,  leaving  the  liquid  clear.  This  occurs  usually  about 
1  CO.  from  the  final  quantity  of  bichromate  required.  The 
addition  is  then  continued  drop  by  drop,  testing  the  clear 
supernatant  liquid  between  each  addition  by  mixing  a  few 
drops  of  it  on  a  white  porcelain  plate  with  a  drop  or  two 
of  silver  nitrate  until  a  distinct  red  colour  of  silver 
chromate  appears. 

The  chief  points  to  be  observed  are  : 

1.  The  solution  of  the  lead  salt  should  be  as  concen- 
trated    -       5c     !c,  and  decidedly  acid  with  acetic  acid. 

2.  It  should  be  free  from  other  metals,  especially  such  as 
may  exist  in  the  lower  forms  of  oxidation.  Antimony  and 
tin  must  be  "xidised  by  repeated  evaporations  with  fuming 
nitric  acid.     Bismuth  must  also  be  absent. 

3.  The  solution  of  lead  must  be  kept  as  near  the  boiling 
point  as  possible. 

4.  The  strength  of  the  bichromate  solution  should  be 
such  that  1  e.c.  approximately  equals  001  grm.  of  lead. 
It  may  be  standardised  with  pure  lead  or  a  pure  "  white 
lead,"  in  which  the  lead  has  been  accurately  determined 
gravimetrically. 

j.  The  solution  of  silver  nitrate  should  be  dilute — not 
more  than  -  to  3  per  cent. 


Results  by  this  method  agree  to  within  0*2  to  0-3  per 
th  u  which  the  lea  1  is  . 

lead  sulphate. — H.  S.  P. 

/  /' ■  .  '  /  ■       Ores.     R.  K.  Meade.    J- 

Am.r.  Chem.  Sim-,  1897,  19,  374—377. 

rm.  oJ  the  ore  if  rich — mare,  if  po  >r— is  ti   at.  d  in  a 

platinum  dish  covered  by  a  watch  glass,  with  10  to  50  e.c.  of 

a  mixture  of  one  ilphuric  acid  (1*84  sp.  gr.)  an.l 

thrc.  porta  ol  nitric  acid  (1  "42  sp.  gr.).     Heat  i-  applied  on 

a  water-bath  or  hot-plate  until   the  action  of  the  acids  oi> 

the  etc  has  apparently  ceased.     The  watch-glass  is  rinsed 

and   remove  J.  and    10   to    15  cc.   of   hydrofluoric  acid  are 

solution  evaporated  until  fnmes  of  sulphuric 

acid  c  unc  off.     The  Liquid  is  then  cooled,  dilated  to  about 

100  i  c.  with  water,  digested   until  all  the   soluble  salt-  are 

the     precipitate    of    lead    sulphate    filtered    and 

washed,   firs)    with   a    2    per  cent,   solution   of  sulphuric 

acid     and    then     with     alcohol,    after    which     it    is     dried. 

tti  I   from   the  paper,  ignited  in  the  usual  way,  and 

weighed. 

I  h  ■  method  is,  of  coarse,  not  applicable  in  presence  ol 
barium,  strontium,  and  calcium,  or  of  metals  that  are 
converted  into  insoluble  oxides  by  nitric  acid. —  1J.  s.  I'. 

/       .    Estimation   of,  in   Slagt    and   other  By-Prodacts. 

D.   .1.   Williams,     them,    and    Metall.  Soc.  of    S.  Africa, 
Proc.  of  Meeting.  May  15,  1897,  11  —  14. 

Thki.k  volumetric  methods  for  the  rapid  estimation  of 
had  in  Blags  are  compared  with  a  standard  gravimetric 
method.  In  every  case  the  ore  was  finch  crashed  in  an 
e  mortar.  In  the  firsl  case.  1  grm.  of  the  -ample  was 
boiled  w  ith  5  e.c.  of  HC1  and  5  cc.  of  HNO^  cooled,  and 
then  evaporated  with  15  cc.  of  £LjS04.  When  sulphuric 
acid  fumes  were  evolved,  the  liquid  was  diluted,  filtered, 
and  washed  as  usual.  The  precipitate  was  then  transferred  to 
a  beaker  and  dissolved  in  ammonium  chloride,  the  residue- 
being  extracted  with  200  cc.  of  strong  caustic  soda,  and  the 
last  traces  of  lead  so  removed,  precipitated  with  sulphuric 
acid,  and  transferred  to  the  beaker  containing  the  bulk  of 
the  lead.  A  few  e.c  of  nitric  acid  were  now  added,  then 
a  few  drops  of  phenolphthalein  and  an  excess  of  caustic 
soda,  whereupon  the  lead  was  precipitated  with  pure  oxalic 
After  filtering  and  washing  with  cold  water,  the 
precipitate  wa-  rinsed  into  a  flask  containing  70  cc.  of  hot 
water  :  a  few  cc.  of  strong  sulphuric  acid  were  added,  and 
the  liberated  oxalic  acid  was  determined  by  standard 
permanganate  solution.  Each]  determination  required  45 
minutes,  and  the  mean  of  10  tests  showed  an  error  of  0"4 
per  cent, :  bismuth  and  antimony  are  interfering  metals. 
In  the  second  process,  the  lead  was  obtained  as  sulphate,  a- 
before,  and  this  was  then  transferred  to  a  beaker  and  mixed 
with  50  e.c.  of  a  saturated  ammonium  carbonate  solution. 
After  boiling  for  a  few  minutes,  filtering,  and  washing  with 
hot  water,  the  precipitate  was  dissolved  in  acetic  acid,  and 
titrated  with  standard  ferrccyauide  solution.  Such  a 
determination  may  be  made  in  an  hour,  and  may  l>e  correct 
to  within  0*7  per  cent.  The  third  process  is  that  described 
1  v  Alexander  (see  this  Journal,  1893, 12,  376);  it  requires 
only  25  minutes,  and  should  be  correct  to  within  015  per 
cent.  The  details  of  the  method  as  used  by  the  author  are 
as  follow  : — A  weighed  quantity  is  heated  on  the  hot  plate 
with  20  e.c.  of  H>t  >.  until  de-composed.  After  cooling.  20 — 
30  cc  of  HNOj  are  added  ;  the  mixture  is  now  heated  until 
fnmes  of  sulphuric  acid  are  evolved.  After  cooling,  it  is 
diluted  to  about  75  cc.  with  cold  water,  and  boiled  to 
dissolve  any  sulphates.  The  liquid  is  filtered,  having  as 
much  as  possible  of  the  precipitate  in  the  beaker,  and 
washed  -with  dilute  sulphuric  acid.  The  precipitate  is- 
then  dissolved  in  ammonium  acetate  solution,  and  made 
up  to  j  or  |  litre,  and  titrated  with  standard  ammonium 
molybdate  solution,  with  a  freshly  made  solution  of  tannin 
as  an  indicator,  using  drops  of  the  liquids  on  a  porcelain 
plate  for  the  test.  The  solution  need  not  contain  free 
acetic  acid,  and  ammonium  chloride  may  be  substituted  for 
the  acetate.  Although  arsenic  and  antimony  do  not 
interfere  with  this  method,  large  quantities  of  lime  may 
prove  prejudicial. — W.  G.  M. 
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Nickel  from    Cobalt    and   Iron,  Coba't  from  Aluminium  ; 

Separation    of.     E.    I'ineriia.      Coinptes      lieiid.    124, 

-    9    -863. 
Nickel  chloride  and  aluminium  chloride  are  insoluble  in 
ether  saturated   at  a   low   temperature   with   hydrochloric 
acid,  while  the  chlorides  of  cobalt  and  of  iron  dissolve  in  it 
readily. 

The   mixed  chlorides    of    nickel,    cobalt,    and   iron    are 

•  -  lived  in  as  little  water  as  possible,  a  mixture  (about 
.to  0-3  grm.  of  the  chlorides)  of  equal  volumes  of 
ether  and  fuming  hydrochloric  acid  is  added,  and  the  whole, 
in  a  bath  of  salt  and  ice,  saturated  with  hydrochloric  acid 
The  nickel  separates  as  a  heavy  yellow  crystalline 
precipitate,  which  is  washed,  first  by  decantation,  and  then 
on  the  filter,  with  ether  saturated  with  hydrochloric  acid, 
and  then  converted  into  one  of  the  ordinary  forms  in  which 
nickel  is  weighed.  Cobalt  remaining  in  solution  gives  a 
deep  blue  colour  to  the  liquid,  iron  a  green  ;  small  quantities 
of  iron  perceptibly  change  the  blue  of  the  cobalt  solution  ; 
hence  this  method  affords  a  ready  qualitative  test  for  the 
other  metals  in  reputedly  pure  salts  of  cobalt  or  of  nickel. 

Where  much  iron  is  associated  with  nickel,  the  precipitate 
ins  traces  of  iron,  and  should  therefore,  after  washing, 
be  redissolved  and  reprecipitated. 

Exactly  the  same  method  is  pursued  to  separate  cobalt 
from  aluminium.  In  all  these  cases  the  method  gives  very 
ixatl  results. — J.  T.  D. 

/'.  sphor  Bronze,  Phosphor  Copper,  Phosphor  Tin,  Sfc.  ; 
Analysis  of.  M.  Wickhorst.  J.  Amer.  Chem.  Soc.  1897, 
19,  [o],  396— 398. 

Estimation  of  Phosphorus  alone. — 1  grin,  of  the  sample  is 
treated  with  20  c.c.  of  aqua  regia(15  of  HN0:,  to  5  of 
HC1)  and  the  mixture  warmed.  When  the  reaction  is 
complete,  water  is  added,  then  excess  of  ammonia,  and  the 
whole  made  up  to  200  c.c.  The  copper,  lead,  &c.  are 
precipitated  by  sulphuretted  hydrogen,  the  sulphides  filtered 
off,  and  the  phosphorus  precipitated  in  100  e.c.  of  the 
filtrate  by  adding  10  c.c.  of  magnesia  mixture  and  ammonia. 
After  standing  a  few  hours,  the  precipitate  is  filtered  off 
into  a  Gooeh  crucible,  washed  with  dilute  ammonia  con- 
taining a  little  ammonium  sulphide,  ignited,  and  weighed  as 
magnesium  pyrophosphate.  If  a  very  accurate  determi- 
nation be  required,  the  precipitate  is  dissolved  in  dilute 
hydrochloric  acid  and  reprecipitated  with  magnesia  mixture 
and  ammonia. 

Complete  Analysis. — 0-5  grm.  of  the  sample  is  treated 
with  5  c.c.  of  strong  nitric  acid,  and  the  mixture  heated 
until  the  reaction  is  complete.  The  residue  is  well  rubbed 
with  a  glass  rod,  and  after  adding  a  little  water,  the 
insoluble  matter  is  filtered  off  on  to  a  small  filter  and 
washed  with  water  containing  a  little  nitric  acid.  The 
moist  filter  is  placed  in  a  weighed  porcelain  crucible,  and 
the  whole  heated,  gently  at  first,  and  finally  with  the  blow- 
pipe. The  residue  consists  of  stannic  oxide  and  nearly  all 
the  phosphorus  as  pentoxide.  The  latter  is  estimated  by 
fusing  with  0'5  grm.  of  Na.,COL,  and  1  grm.  of  8,  keeping 
the  lid  on  the  crucible.  Heat  is  applied  until  the  excess  of 
sulphur  is  driven  off,  after  which  the  mass  is  allowed  to 
cool,  dissolved  in  water,  excess  of  ammonia  and  1  grm.  of 
ammonium  chloride  added,  and  the  phosphorus  precipitated 
«ith  magnesia  mixture.  The  precipitate  is  collected  on 
a  Gooch  filter,  washed  with  dilute  ammonia  containing  a 
little  ammonium  sulphide,  dissolved  in  dilute  hydrochloric 
acid,  reprecipitated  with  ammonia  and  magnesia  mixture, 
filtered,  ignited,  and  weighed.  The  difference  between  the 
weights  of  phosphotus  (calculated  to  pentoxide)  and  oi  the 
total  insoluble  residue  gives  the  amount  of  stannic  oxide, 
from  which  the  percentage  of  tin  can  be  calculated.  A 
small  amount  of  phosphorus  is  dissolved  by  the  nitric  acid 
tri  itment,  and  this  is  determined  by  weighing  out  a  duplicate 
sample,  treating  in  the  same  way  as  above,  precipitating 
the  filtrate  by  molyhdate  solution,  and  determining  the 
phosphorus  Irj  one  of  the  usual  methods, 

The  filtrate  from  the  insoluble  tin  oxide  and  phosphorus 
pentoxidi  i-  just  neutralised  with  ammonia,  5  c.c.  of  nitric 
acid  added,  and  the  mixture  made  up  to  about  150  c.c.  with 
water  in  ;i  large  platinum  dish.     A  piece  of  platinum  foil 


is  suspended  in  the  solution  and  an  electric  current  passed 
through,  so  as  to  precipitate  the  lead  as  dioxide  on  the  disli 
and  the  copper  as  metal  on  the  foil.  When  all  the  copper  is 
precipitated — ascertained  by  testing  a  drop  of  the  solution 
with  ammonia — the  liquid  is  siphoned  off  from  the  pre- 
cipitates, fresh  water  being  poured  in,  until  the  liquid  is 
nearly  free  from  acid.  The  precipitates  are  finally  well 
washed  with  water,  dried,  and  weighed.  Iron  and  zinc 
are  estimated  in  the  liquid  by  warming  and  precipitating 
with  excess  of  ammonia  and  ammonium  sulphide.  The 
precipitate,  after  washing,  is  ignited,  very  cautiously  at 
first,  and  finally  with  the  blowpipe,  and  then  weighed. 
The  mixed  oxides  of  iron  and  ::inc  are  then  dissolved  in 
hydrochloric  acid,  aud  the  iron  is  precipitated  with  ammonia. 
The  amount  of  zinc  may  thus  be  obtained  by  difference. 

—A.  S. 

Zinc  Sulphide,  Precipitation  of.  in  Gravimetric  Determi- 
nation of  the  Metal.  J.  Meunier.  Comptes  Rend.  124, 
[21],  1151. 
The  difficulty  experienced  in  collecting  zinc  sulphide  for 
gravimetric  determination  is  overcome  by  the  author  in  the 
following  simple  manner : — The  zinc  solution,  preferably 
slightly  warmed,  is  precipitated  with  ammonia,  just  sufficient 
of  the  precipitant  being  cautiously  added  to  redissolve  the 
hydrate  at  first  formed.  A  slow  current  of  sulphuretted 
hydrogen  is  then  passed  through  the  solution,  until  a  drop 
of  it,  on  a  white  tile,  gives  a  blackish  coloration  with 
another  drop  of  a  solution  of  ferrous  sulphate.  When 
this  occurs  the  whole  of  the  zinc  will  have  been  precipi- 
tated, and  is  in  a  suitable  condition  for  collection.  The 
passage  of  the  gas  is  immediately  stopped,  and  the  zinc 
sulphide  collected,  washed,  and  dried  in  the  usual  way. 
It  will  be  found  that  the  filtrate  will  at  once  run  perfectly 
clear,  and  that  the  precipitate  may  be  rapidly  washed, 
especially  if  warm  solutions  be  employed.  The  presence 
of  large  quantities  of  other  salts  does  not  affect  the  ease 
and  rapidity  with  which  the  process  may  be  conducted. 

—J.  O.  B. 

JVitrous  Acid,  Colorimetric  Estimation  of  Small  Quantities 
of.     E.  Riegler.     Zeits.  Anal.  Chem.  1897,  36,  306. 

Is  furtherance  of  the  author's  communication  on  the 
detection  of  nitrous  acid  by  means  of  naphthionic  acid 
(this  Journal,  1897,  261),  the  following  colorimetric  method 
is  recommended  for  the  estimation  of  small  quantities  of 
nitrous  acid : — Dissolve  0  406  grm.  of  pure  silver  nitrite  in 
hot  distilled  water,  treat  with  sodium  chloride  in  slight 
excess,  allow  to  cool,  and  dilute  to  1  litre.  After  settling 
the  precipitate,  dilute  100  c.c.  of  the  clear  solution  with 
water  to  1  litre.  100  c.c.  of  this  solution,  corresponding  to 
O'OOl  grm.  of  X;03,  are  transferred  to  a  flask,  about 
0-05  grm.  of  crystallised  naphthionic  acid  and  5  or  6  drops 
of  strong  hydrochloric  acid  are  added,  and,  after  thoroughly 
shaking  the  mixture,  30  drops  of  ammonia  are  added.  A 
rose-coloured  solution  is  obtained,  the  coloration  of  which 
serves  as  an  index  of  the  above  degree  of  concentration.  For 
the  estimation  of  nitrous  acid  in  water,  100  c.c.  are  placed  in 
a  flask,  about  0'05  grm.  of  naphthionic  acid  and  5  drops  of 
strong  hydrochloric  acid  are  added,  well  shaken  aud  treated 
with  30  drops  of  strong  ammonia.  The  intensity  of  colour 
is  then  compared  with  a  colorimeter,  against  that  of  the 
standard.  In  this  manner  it  is  possible  to  determine 
0-00001  grm.  of  N-Oj  iu  100  c.c.  of  water.— D.  B. 

ORGANIC  CHEMISTRY.— QUALITATIVE. 

a-Naphthol  from  fi-Xaphthol,  A  Reaction  permitting  the 
easy  Distinction  of.  E.  Leger.  J.  Pharm.  Chim.  1897, 
5,  527—529. 

A  i  inn  saturated  aqueous  solution  of  the  naphthols  made 
by  trituration  in  a  mortar,  gives  a  distinctive  coloration 
with  sodium  hypobromite.  This  reagent  is  obtained  by 
mixing  30  c.c.  of  caustic  soda  of  36°  B.  with  100  c.c.  of 
water  and  shaking  with  5  c.c.  of  bromine.  To  10  c.c.  of 
the  naphthol  solution  add  2  drops  of  the  hypobromite, 
a-naphthol  gives  a  dirty  violet  coloration  or  precipitate,  the 
coloration  is  even  given  by  a  saturated  solution  diluted  with 
9  volumes  of  water.     /3-naphthol  gives  a  yellow  coloration, 
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becoming  greenish  and  retaining  to  yellow.    This  reaction  i- 
sensitive,  the  saturated  eolation  diluted  with  -  volumes 
of  inter  giving  .1  osjoration  «  biob  at  once  disappears  on 
agitation.      The   reaction   permits   of    the  m   of 

.'  |.  irt  of  a  naptho!  in  100  parte  of  8-uaphtbol.  -  A.  C.  W. 

S     rmaceti,  .1  Simple  Ttttfor  Deti   ting. 

1     Hirschsohn.     Pharm. Centralh.  38,  '-'-■';. 

.'\i  grm.  of  the  Bpermaceti  is  dissolved  in  10  c.c.  of 
•cum  ether.  It  the  Bolntion  be  turbid  the  sample  is 
probably  adulterated.  It  is  then  shaken  with  an  equal 
volume  of  a  I  per  mille  copric  acetate  solution.  If  only 
r  cent,  of  stearin  lie  present,  the  petroleum  ether  layei 
acquires  a  green  colour. — J    I >.  B. 


Potato  Starch  and  Potato  Flour.     Saare. 
1897,  30,  1059. 
See  under  XVI.,  page  C23. 


Papier  Zeit. 


Nitrogen,  The  Combustion  of.    O.  lileier.    Ber.  189; 
1269. 


[10], 


The  nitrogen  is  mixed  with  oxygen  in  the  proper  propor- 
tion, brought  into  a  suitable  vessel  (an  enamelled  autoclave 
or  a  very  strong-walled  explosion  pipette)  containing  dilute 
alkali,  and  a  large  quantity  of  electrolytic  gas  is  pumped  in. 
The  mixture  is  exploded  and  shaken  up,  to  promote  the 
•absorption  of  oxides  of  nitrogen.      The   operation  must  be 


(Compare  this  Journal,   1897,  466 


Active  Diastase,  Uncertainty  <•/'  the  Guaiacum  Reaction 

for.  B.  Pawlewski.  Ber.  1897,  [10],  1313— 1814. 
A.  i  ordzng  to  Lintner,  the  addition  of  a  solution  of  active 
diastase  to  an  alcoholic  solution  of  guaiacum  resin  contain- 
ing a  few  drops  of  hydrogen  peroxide,  produces  a  blue 
coloration  either  instantly  or  within  a  few  minutes,  whilst 
iovertio,  pepsin,  and  other  similar  ferments  do  not  give  this 
action.  The  reaction  has  been  inserted  without  comment 
in  several  subsequent  works. 

When  the  coloration  is  immediate,  it  may  be  taken  as 
proof  of  the  presence  of  active  diatase,  if  there  be  no  other 
Bnbstance  in  the  solution  capable  of  producing  a  blue 
ration.  But  when  the  coloration  appears  in  a  few 
minutes,  the  evidence  is  not  conclusive  that  diastase  is  pre- 
sent, because  peptone,  gelatin,  albumin,  &c.  produce  similar 
colorations,  and  guaiacum  tincture  is  even  coloured  blue  by 
hydrogen  peroxide  without  the  presence  of  other  substance- : 
in  a  weak  freshly  prepared  solution  the  coloration  being 
immediate,  and  in  a  strong  dark  solution  appearing  after 
3 — a  minutes. 

The  reaction  may  be  used  as  a  test  for  the  presence  of 
Ni>  and  ll.\'i>,  a  deep  blue  coloration  being  instantly 
produced  by  O'Ot  II H 15  grm.  of  sodium  or  amyl  nitrite.  ( (titer 
oxidising  agents — ozone,  chlorine,  bromine,  iodine,  nitric 
acid,  nitric  and  chromic  acids,  permanganate,  ferricyanidc, 
&c. — also  give  blue  colorations  :  thus  the  reaction  loses  it- 
value  as  a  test  for  diastase.  —  A.  <  .  W. 

Alkaloids,  Actum  of  Tannin  and  Gallic  Acid  on   certain. 

O.  de  Coninck.  Comptes  Bend.  1897,  124,  77:i— 775. 
The  author  has  investigated  the  action  of  tannin  and  gallic 
acid  on  nicotine  and  cicutiue,  under  varying  conditions. 
The  following  reactions  arc  of  value:  — Two  solutions  of 
tannin,  A  and  I?,  containing  respectively  1-134  grms.  and 
0-0233  gnu.  of  tannin  dissolved  in  19  c.c.  of  water,  were 
employed. 

0'  1  e.e.  of  nicotine  dissolved  in  150  c.c.  of  water  yields, 
•with  0*1  to  05  c.c.  of  solution  B,  a  yellow  coloration. 
After  a  time  the  liquid  becomes  opalescent  and  slightly 
fluorescent.  0-2 — 0-3  c.c.  of  nicotine  dissolved  in  water  is 
precipitated  on  addition  of  a  drop  of  solution  A,  the  limit 
of  precipitation  being  reached  at  a  dilution  of  about  2  litres. 
A  solution  of  01  c.c.  of  cicutinc  in  water  yields  a  precipi- 
tate with  one  drop  of  solution  A,  so  long  as  the  dilution 
does  not  exceed  17o  e.e.  The  opalescent  liquid,  which  at 
first  exhibits  a  bluish-white  fluorescence,  gradually  aequires 
a  \ellow  colour,  and  develops  an  intense  green  fluorescence, 
persistent  for  at  least  12  hours.  (See  this  Journal.  1S97, 
470.1— H.  T.  P. 

ORGANIC  CHEMISTRY.—  QOANTITA  TIYE. 


II.— (  II  .(  II  Nil. 
III.— CH,.CH,.NHS 
IV.— CH    i  II  .Ml. 

V.— (II   .I'll     Nil 


repeated  several  times. 
—467.)— A.  C.  W. 

Xylidinet,  Commercial ;  Estimation  of.    W.  Vanbel.    Zeit*. 
Anal.  (hem.  1897,  36,  285— 2£ 

I  HI  ire  present  iii  commercial  xylidiues  : — 

I.— CII.CII  .Ml      1.2.4  =  o-amido-orthoxylene. 

1.2.3  =  /S-amido-orthoxyleoe. 

1.3.4  =  a-amido-metaxylene. 
1.3.2  —  /9-amido-inctn\\ 
1.1.2  =  amido-paraxylene. 

The  chief  constituents  are  a-amido-metaxylene  or  a-\  m  ■ 
metric  metaxylidine  and  amido-paraxylene  or  pnra\_\  liuinc. 
The  percentage  of  the  former  is  usually  estimated  by  con- 
verting the  base  into  the  corresponding  hydrochloride  or 
acetate,  both  compounds  being  insoluble  in  water.  When 
glacial  acetic  acid  is  used  as  precipitant,  equal  quantities  of 
aeid  and  base  give  the  best  results.  More  accurate  results 
are,  however,  obtained  by  converting  the  acetate  into  the 
bromide.  Asymmetric  metaxylidine  takes  up  one  atom  of 
bromine;  and  although  jS-amido-metaxyleiie  behaves  in  a 
like  manner,  its  salts,  especially  the  hydrochloride,  are 
readily  soluble.  The  other  liases  form  dibromides  with 
bromine. — D.  B 

Sumach,  Adulterations  of,  and  Methods  for  their   Detec- 
tion.    M.  Spica.     Chem.  Central-Bl.  1897, 1101— 1102. 

Si  m  veil  U  adulterated  with  the  leaves  of  Tamarix  Africana 
( Bruca  1  and  Pistacia  lentiscus  (Stinco).  These  adoltera- 
niay  be  detected  in  several  tvaysi  By  a  nitrogen 
determination,  ash  determination,  or  analysis  of  asb,  as  the 
following  figures  show  : — 


Sumach. 


Bruce. 


Stinco. 


Nitrogen  per  cent. 
Ash 


SiO     nd  insoluble . 

'     " 

-  '    









K  0 






0-87— 0-98 

1-48—1-99 

1    17— 2-01 

6-6 

124 

5-4 

Per  Cent,  of  Ash. 

21-050 

57-100 

S5-J00 

4-670 

20-139 

6-230 

9-308 

7-130 

7'408 

7-410 

12-000 

1-130 

13-730 

3-:m 

1-113 

4-021 

8-101 

4'405 

5-321 

B-S05 

7-950 

14-004 

2-00* 

12176 

0-2SS 

0-240 

1OO-O00 

leo-ooo 

100-noO 

Adulterations  may  also  be  determined  by  a  colorimetric 
method,  since  sumach  gives  a  colour  reaction  not  given  by 
Ihe  adulterants.  A  solution  of  0-15  gnn.  of  safranine  in 
1  litre  of  water  serves  as  the  standard  of  comparison. 
.">  grms.  of  material  are  boiled  for  i  hour  with  ^  litre  of 
water,  the  liquid  cooled,  made  up  to  J  litre,  and  filtered. 
To  25  c.c.  of  the  filtrate  in  a  beaker  5  grms.  of  a  solution 
cf  basic  lead  acetate  (specific  gravity  at  15  =  1-184)  and 
15  c.c.  of  caustic  potash  (specific  gravity  at  153  =  1*155) 
are  added,  and  the  whole  concentrated  to  15  c.c.  The  solu- 
tion should  now  be  reddish-brown  and  almost  clear.  If  a 
noticeable  precipitate  has  formed,  or  if  the  liquid  is  only 
yellow,  the  sumach  is  adulterated.  The  15  e.e.  are  diluted 
to  250  e.e,  and,  if  necessary,  filtered  ;  a  solution  prepared 
from  pure  sumach  will  now  show  the  tint  of  the  safranine 
solution.  If  a  filtered  sumach  extract  be  warmed  with  excess 
of  potash  and  a  few  drops  of  ammonium  molybdate  be 
added,  a  chocolate-brown  precipitate  is  obtained  ;  in  the 
presence  of  Bruca  this  has  a  greenish,  in  presence  of  Stinco 
a  yellowish-brown  tinge. — A.  C  W. 

Fats,  Differentiation  by  the  \~olume  of  the  contained  Fatty 
Acids.  K.  Zaloziecki.  Chem.  Rev.  Fett-  u.  Harz-Ind. 
4,  [9],  119— 121. 

The  differences  in  volume  of  the  fatty  acids  in  fats  being, 
by  reason  of  their  different  specific  gravities,  greater  than 
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•  \ pressed  by  their  weight,  the  author  has  sought  to  apply 
tbi>  as  a  means  of  differentiation,  particularly  in  the  case 
of  butter  and  its  adjuncts. 

The  apparatus  employed  is  a  200  c.c.  flask  with  a  long 
neck,  graduated  to  15  c.c.  in  divisions  of  0- 1  c.c..  resembling 
a  specific  gravity  instrument.  10  grins,  of  fat,  filtered, 
and  dried  at  100  C.  are  carefully  weighed  and  saponified 
on  the  water-bath,  with  4  grins,  of  purified  KHO  and 
:.i I  c.c.  of  alcohol  of  70  .  When  the  alcohol  is  all  evaporated. 
the  soap  is  dissolved  iu  hot  water  aud  transferred  into  the 
measuring  vessel,  rinsed  down  with  hot  water,  and  treated 
with  25  c.c.  of  sulphuric  acid  to  separate  the  fatty  acids, 
sufficient  hot  water  being  added  to  cause  the  fatty  acid 
layer  to  rise  into  the  graduated  part  of  the  neck.  To 
ensure  rapid  clarification  of  the  fatty  acid,  the  water  should 
be  hot,  and  the  bottle  immersed  in  a  water-bath  to  maintain 
the  contents  at  the  reading  temperature,  80°  C.  Another 
plan  is  to  proceed  as  before  with  half  the  quantity  of  fat, 
dissolving  the  fatty  acid  layer  with  a  known  volume  of 
benzene,  and  reading  off  the  volume  of  the  resulting  solu- 
tion, at  room  temperature  ;  the  first  method  is,  however, 
considered  preferable. 

The  following  results  have  been  obtained  : — 

Vol.  of 

Fatty  Acids 
at  SO'  C. 

C.c_._ 
Table  butter,  A  {wm 

E  ( W80 
(.lll-SO 

Market  butter  A  10-S5 

B  10-80 

Old  rancid  butter 10-95 

Old  beef  tallow 11-70 

Fresh        ll-50 

Mutton  tallow 11-60 

Fresh  hog's  lard 11  '50 

Margarin 11-60  ■ 

lard 11-40 

Oleomargarin 11  '35 

CoCOanilt011 10-90 

Olive  oil 11-25 

Bapeoil 11-55 

Linseed  oil 11-50 

Castor  oil ll-30 

Vol.  of 

Fatty  Acid  in 

Benzene  Solution 

at  20'  C. 

C.c. 

Table  butter  A  5'10  (from  5  grins,  substance) 

B   5-20 

Beef  tallow 3'45  „  „ 

Marsrarin 5-40  „  „ 

Cocoanut  oil 5'25  „  „ 

The  average  figure  for  butter,  10-8  c.c.  per  10  grms.,  is 
therefore  appreciably  lower  than  the  figures  for  the  fats  used 
as  adjuncts  thereto;  even  if  a  margin  of  0-2  c.c.  be  allowed 
on  both  sides,  the  difference  between  the  maximum  for 
butter  (il-0)  and  the  minimum  for  butter  substitutes  of 
animal  origin,  amounts  to  0-3  c.c.  per  10  gnus.— sufficient 
to  differentiate  between  them. — C.  S. 

Butter  and  Margarine,  Discrimination  between.     A.  v. 
Asbdth.     Chem.  Zeit.  1897,  21,  [32],  312—314. 

The  author  asserts  that  the  lead  salts  of  the  soluble  fatty 
acids  in  butter  are  as  soluble  in  water  as  are  the  acids 
themselves,  aud  on  this  he  bases  the  following  process  for 
arriving  more  rapidly  at  the  Hehner  and  Reichert  values : — 
The  saponification  value  is  determined  on  25  grms.  of  the 
fat.  The  resulting  soap  is  decomposed  with  a  solution  of 
lead  acetate,  and  the  lead  soap  filtered  and  washed  in  a 
linen  cloth,  which  is  squeezed  in  the  hands  to  remove  water. 
The  insoluble  lead  salts  are  decomposed  by  being  shaken  in 
a  Muter  tube  with  ether  and  hydrochloric  acid,  the  ethereal 
solution  washed  with  water,  its  volume  read  off,  an  aliquot 
jortion  run  into  a  weighed  flask,  the  ether  evaporated,  and 
the  fatty  acids  dried  and  weighed.     From   the  result  the 


total  weight  of  insoluble  fatty  acids  can  be  calculated  and 
the  Hehner  number  obtained.  The  weighed  fatty  acids  are 
then  titrated  with  standard  alkali  and  the  result  calculated 
on  2-5  grms.  The  difference  between  the  number  of  c.c.  of 
decinormal  alkali  required  by  the  total  fatty  acids  and  those 
used  by  the  insoluble  fatty  acids  gives  the  Reichert  value. 

— C.  A.  M. 

HUbl's  Iodine  Solution,  The  Behaviour  of  Tannic  Acids 
and  Tannin  Extracts  towards.  C.  Boettinger.  Chem. 
Zeit.  21,  [46],  160. 

Tin:  author  refers  to  his  previous  communications  on  the 
behaviour  of  gallic  acid,  tannin,  and  the  acetyl  derivatives 
of  these  bodies  towards  solutions  of  iodine  and  mercuric 
chloride  (Chem.  Zeit.  1896,20,  984;  1897,  21,  57).  He 
has  now  examined  the  acetyl  compounds  of  the  tannins  of 
oak  hark,  oak  wood,  and  pine  bark  ;  these  compounds  give 
practically  no  iodine  number.  The  pure  tannins  were  then 
prepared  from  the  acetyl  compounds  by  the  author's 
method  (this  Journal,  1*884,  526;  and  1887,  550.  Also 
Ann.  1887,  238,  370).  They  gave  iodine  numbers  varying; 
according  to  the  quantity  of  iodine  and  the  concentration. 

The  t.mnic  acid  of  oak  bark  gave  iodine 

numbers  from 120  "4— 134  "5 

The  tannic  acid  of  oak  wood  gave  iodine 

numbers  from 39*2 —  51  "1 

The  tannic  acid  of  pine  bark  gave  iodine 

numbers  from 46*4 —  55*!* 

The  use  of  chloroform  as  a  solvent  of  the  tannic  acids  is 
quite  unnecessary . 

The  same  tests  were  applied  to  the  extracts  of  different 
tanning  materials,  with  the  following  results  :  — 

Mean  Iodine 
Number. 

1.  Oak-wood  extract 29 

2.  Pine  bark 99 

3.  Oak  bark 106 

4.  Algarobilla 114 

5.  Canaigre 119 

i'..  Valonla 15S 

7.  Pegu  catechu 164 

B.  Sumach 165 

9.  Quebracho  wood   188 

10.  Terra  iaponica 202 

These  figures  are  the  mean  of  6 — 8  experiments,  the 
mean  numbers  for  the  pure  tannins  being  :  oak  bark, 
130- 1 ;  oak  wood,  458  ;  pine  bark,  50-3.— J.  T.  YV. 

Starch,  Control  of  the  Manufacture  of.     Hehert.     Bull. 
Assoc.  Chim.  1897,  14,  1003. 

See  under  XVI.,  page  623. 

Meat  Extracts,  A  nalysis  and  Composition  of.    J.  Bruylants. 
J.  l'harm.  Chim.  1897,  5,  515—521. 

Compare  this  Journal,  1895,  897;  1896,  130,  140,  897. 
The  quantitative  method  of  analysis  was  as  follows : — 
Water,  ash,  sodium  chloride,  total  nitrogen,  nitrogen  as 
ammonium  salts,  matters  insoluble  in  water,  and  nitrogen 
in  this  insoluble  part  were  determined  according  to  ordinary 
methods.  Then  gelatin,  albumoses,  peptone,  non-albu- 
minoid nitrogenous  substances  soluble  and  insoluble  iu 
alcohol,  were  separated  by  successive  treatment  with 
alcohol  of  40,  80,  and  93 — 94  per  cent.  Gelatin  is  thrown 
down  by  40  per  cent.,  albumoses  by  80  per  cent.,  and 
peptones  by  93 — 94  per  cent,  alcohol.  These  precipitates 
are  far  from  pure.  After  purification,  the  nitrogen  iu  each 
was  determined  ;  this,  multiplied  by  6-25,  gives  the  amount 
of  gelatin,  albumose,  or  peptone. 

10  grms.  of  dry  extract  or  20  grms.  of  liquid  extract  were 
dissolved  in  water,  the  insoluble  part  filtered  off  and  washed. 
After  drying,  nitrogen  was  determined  in  this  residue  by 
Kjeldahl's  method.  The  solution  was  heated  to  boiling  and 
filtered  hot ;  the  precipitate  gives  the  eoagulable  albumin. 
The  filtrate  was  evaporated  to  the  consistence  of  a  solid 
extract,  and  several  times  extracted  by  80  per  cent,  alcohol. 
The  solutiou,  A,  contains  peptones,  non-albuminoid  nitro- 
genous substances,  mineral  salts,  glucose,  sarcolactic  acid. 
Sec.     The  residue,  A,  contains  gelatin,  albumoses,  some  non- 
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albuminoid  nitrogenous  matters,  mineral  salts,  See.  I  b  - 
residue,  washed  with  BO  per  cent,  alcohol  and  {reed  from 
alcohol  "ii   the  wateftbath,  was  dissolved   in  GO  o.o.  of  dis- 

.  i  water,  10  e.c,  of  absolute  alcohol  were  added,  and 
the  mixture  lefi  for  24  hours.  The  solution,  B,  contains 
albumoses,  non  albuminoid  aitrogenons  matters,  and  mineral 
salts  ;  the  residue  l>,  mineral  suits  and  gelatin.  This 
residi  ishing  with  10  per  cent,  alcohol,  was  used 

for  the  gelatin  di  termination. 

The  solution  B,  after  addition  of  the  wash  liquors  ol 
lue  l>.  was  evaporated  i"  10  o.o.,  poured  into  SO  c 
saturated  ammonium  sulphate  solution,  n  slight  excess  of  the 
sunn'  salt  added,  the  mixture  heated  to  boiling,  and  lilturcd. 
rile  precipitate  of  albumoses  thus  obtained  was  washed  with 
ammonium  sulphate  solution,  dissolved  in  water,  and  am- 
monia  driven  offby  barium  carbonate  ;  the  nitrogen  determi- 
nation non  gave  the  amount  ofalbumosi  -.    The  ammonium 


Sulphate  solution,  freed  from  ammonia,  »as  used  for  :i  nitro- 
leterminatioo,  hnlf  of  which  belongs  t"  non-albuminous 
matters  and  half  to  peptones.     The   solution  A  was  ■ 
rated  to  the  consistence  of  extract,  dissolved  in  the 
possible  quantity  of  BO   per  cent,   alcohol,  and  absolute 
alcohol  added  to  bring  up  the  percentage  t"  93 — 94,     An 
•J4  hours  the  solution  was  decanted  and  the  residue  ai 
mated  in  the  Bame  way.    The  precipitate  was  dissolved  in 
100  c.c  of  water,  a  slight  ■  ccess  ol  basii    a»  tate  of  bad 

added  ;  after  34  I rs  the  mixture  was  filtered  and  the  pre 

cipitate  taken  up  in  100  c.c.  of  water.     The  nitrogen  found 

in  the  |,rci'ipit:iti' iM'lungs  to  the  noii-alliiitiiinoius.      I'ii.-  lead 

acetate   liqnors,  freed   from  lead  by  sulphuretted  hydrogen 

ited,  give  the  peptones. 

The  solution  in  98 — 'J4  pur  cent,  alcohol,  after  evaporation, 

also  gives  non-albuminoids.     The   nitrogi this  residue 

is  given  in  the  tabic  as"  nitrogen  soluble  in  strong  alcohol." 


i  Solid  B  ivrii. 


liovril 
'  for  Invalids." 


Liquid  Bovril. 


Water ]  16'75 

chloride 2*95 

linoral  salts I  |S'84 

tie  in  water 

matters SS'Ol 

Tet.il  nitrogen I  9-S0 

N       sen  in  part  insoluble  in  water [ 

Nitrogen,  ammoniaoal,  uric  acid,  .vc 

.,        fi*om  lead  precipitate 

non-albuminoid,  rri 

soluble  in  strong  alcohol 

>>'nr.«en.  from  gelatin inn ) 

from  albumoses 0-80fS"93 

fro  u  peptones 2'94j 

Total  soluble  protei'ds I        24' 56 

Insoluble  albumin , 


UV20 

l.vi 

18-20 

CO '10 


22  '33 
run 

i;  OS 
7  in 

54'50 


13-25 

li '75 
II  "2.-, 
8-19 
82-06 


8-83 


11-12 
l'OO 


I '  S5 
1-19 


0-60~) 


3 '69 


19  J 


0  50 
0'57 
0-20 
3-29 


k-56 


o-a~)  o-30"j 

S-40J  1-05J 


0-251 
0-95.3-78 

2-58J 
23-62 


0-12-) 
0-75  5-3-67 
2-70J 


22-40 
6-81 


003-) 
O'l.-i     l'S3 
1-33J 
11-43 
7-43 


The  substance  insoluble  in  water  is  Hue  meat  powder. 

—A.  C.  W. 

Worst  flesh,  Detection  and  Estimation  of,  in  Sausages  and 
'/     ■  Preparations.    II.  Bremer.    Forschungs-Ber.  1897, 

4,  1-8. 
'I'm:  various  processes  proposed  for  the  detection  of  horse- 
flesh are  based  either  on  the  glycogen  reaction  or  on  an 
examination  of  the  fat.  To  the  latter  class  belongs  the 
author's  method,  which  consists  in  extracting  and  examining 
the  intra-museular  fat.  The  finely  minced  sample,  from 
which  all  visible  fat  has  been  removed,  is  heated  with  water 
on  the  water-bath  for  an  hour.  The  fat  rising  to  the  surface 
is  poured  away,  and  the  flesh  washed  several  times  with  hot 
water,  well  ilried  at  100  ,  and  extracted  for  several  hours 
with  a  low-boiling  petroleum  spirit.  Part  of  the  intra- 
alar  fat  thus  obtained  is  used  for  the  determination  of 
the  refractive  index,  iodine  number,  and  Reichert-Meissl 
number.  The  remainder  is  saponified  and  converted  into 
zinc  salts,  which  are  extracted  with  ether.  The  fatty  acids 
are  liberated  from  the  soluble  portion,  and  their  iodine 
number  determined. 

In  this  way  the  author  obtained  the  subjoiued  results  : — 


Iodine  No. 

Iodine  No. 

of  Intra- 

: 

Mu  senior 

Fatty 

Fat. 

Acids. 

1. 

75-8 

108-1 

•: 

sh  sausage,  with  about  6  per 
cent,  of  pork. 
Horseflesh  cervelat,  with  about  22per 

74-0 

104-1 

:■. 

5S-7 

99'  4 

eent.ot  pork  (well  smoked). 
Horseflesh  cervelat,  with  about  -25  per 

!. 

711 

102-1 

rent,  of  pork. 

57'6 

r.4  3 

6, 

Ihuringum  cervelat,  with  about  65  per 

96-S 

:  lard. 

7. 

66-4 

ln.3-1 

-. 

4  and  G       „        „       

652 

99-5 

It  is  stated  that  when  horseflesh  is  present  the  petroleum 
spirit  extract  and  the  liquid  fatty  acids  Lave  a  more  or  less 
reddish  colour.  On  the  other  hand,  the  flesh  of  bulls  gives 
a  similar  coloration  ;  so  that  this  must  only  be  regarded  as 
confirmatory  evidence.  When,  however,  the  red  colour  is 
present,  and  when  at  the  same  time  glycogen  is  detected, 
while  the  iodine  number  of  the  intra-muscular  fat  exceeds 
65,  and  that  of  the  liquid  fatty  acids  is  considerably  over  95, 
there  can,  in  the  author's  opinion,  be  but  little  doubt  as  to 
the  presence  of  horseflesh. — C.  A.  M. 

Theobromine,  Determination  of,  in  Cm;>a  mid  Chocolate. 
1..  Maupy.    J.  Pharm.  Chim.  1S97,  [6],  5,  329. 

Tin:   quantity  of  the  sample  taken  lor  the  following  process 
nerally    3    grms.   for  cocoa  of  good   quality;  if   it  i- 
red  to    increase   the  amount  of   alkaloid  available  for 
final  weighing,  more  of  the  sample  may  be  used. 

The  finely  crushed  cocoa  is  placed  in  a  flask  with  60  grms. 
of  petroleum  ether  or  ligroin  ;  the  flask  is  well  corked 
and  the  mixture  shaken  occasionally  for  a  day.  The 
powder  and  .liquid  are  then  thrown  upon  a  plain  filter, 
drained,  and,  after  washing  with  a  little  more  of  the  solvent, 
the  cocoa  is  dried.  The  dry  cocoa  free  from  fat.  thus  obtained 
is  now  triturated  with  2  grins,  of  distilled  water,  the  moist 
mass  introduced  into  a  small  flask  with  20  grms.  of  a 
mixture  of  pure  crystalline  phenol,  15  parts;  chloroform, 
85  parts,  and  boiled  under  a  reflux  condenser  for  one 
hour  ;  the  mixture  is  then  filtered,  preferably  by  the  aid 
of  a  filter  pump,  and  the  residue  again  extracted  twice  with 
further  portions  of  the  pheuolchloroform  solveut,  boiling 
for  30  minutes  on  each  occasion.  The  mixed  chloro- 
formic  extracts  are  distilled,  tbe  last  traces  of  chloroform 
being  carefully  driven  off  ;  to  the  cold  residue  40  grms.  of 
anhydrous  ether  are  added,  and,  after  well  shaking,  the 
mixture  is  left  for  six  hours.  Theobromine  is  precipitated, 
while  caffeine,  colouring  matter,  and  traces  of  fat  remain  in 
solution.  The  precipitated  alkaloid  is  thrown  on  a  counter- 
poised filter,  washed   with  a  few  c.c.  of  ether  to  remove 
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the  last  traces  of  phenol,  dried,  and  weighed.  The  alkaloid 
should  be  white  or  scarcely  tinted,  even  in  the  ease  of  roasted 
cocoas  or  chocolate. 

With  chocolate  10  grins,  are  taken,  the  fat  is  removed 
with  petroleum  ether,  and  the  powder  then  mixed  with 
4  gra^s.  0f  70  per  cent,  alcohol,  and  the  assay  continued  as 
described  above  for  5  grms.  of  cocoa.  Should  the  amount 
of  sugar  present  exceed  50  per  cent.,  the  amount  of  phenol- 
cbloroform  solvent  is  reduced  so  as  to  employ  about  6ti 
ceutigrms.  of  phenol  for  every  grin,  of  cocoa  considered 
present  as  chocolate,  the  volume  of  the  liquid  being  made  up 
by  more  chloroform.  The  following  percentages  of  theobro- 
bromine  were  obtained  by  the  author  with  this  method : — 

Per  Cent. 

Roasted  Trinidad l'+t 

Caracas 1*3S 

Grenada l'GO 

P:ira lis 

Martinique 1*52 

Choi-olate  (GO  per  cent,  of  susar) 0'54 

—J.  O.  B. 

Alcohol,  The  Estimation  of,  by  the  Vaporimeter. 
F.  Eothenbach.     Wochensehr.  f.  Brau.  1897,  14,  189. 

The  author  considers  the  vaporimeter  to  be  an  utterly 
untrustworthy  instrument,  especially  when  employed  for 
the  estimation  of  alcohol  in  impure  liquids,  such  as  vinegar 
mashes,  beer,  &c,  which  contain  substances  (including 
dissolved  CO.,  and  air)  able  to  influence  the  alcoholic 
vapour  tension.  He  recommends  for  the  examination  of 
the  materials  referred  to,  the  well-known  distillation  process. 

— H.  T.  P. 

XXI7.-SCIENTIHC  &  TECHNICAL  NOTES. 

Platinum  Chloride,  Recovery  of  Waste.     H.  W.  Wiley. 
J.  Amer.  Chem.  Soc.  1397, 19,  258—261. 

The  author  mentions  that  the  following  method  has  been 
worked  out  by  K.  P.  McElroy.  The  waste  platinum  from 
potash  determinations  is  collected,  dissolved  in  water,  and 
aluminium  in  the  form  of  clippings  or  turnings  added  to 
the  hot  solution.  In  a  few  minutes  a  platinum-aluminium 
couple  is  formed,  and  reduction  proceeds  vigorously.  The 
addition  of  hydrochloric  acid  is  advisable  to  facilitate  the 
deposition  of  the  platinum,  and  when  the  reduction  is  com- 
plete, more  hydrochloric  acid  is  added  to  dissolve  the  excess 
of  aluminium.  The  spongy  platinum  is  well  washed  by 
decantation,  and  treated  with  nitric  acid  to  remove  any 
traces  of  copper ;  it  is  again  washed,  and  dissolved  in  aqua 
regia  (5  parts  of  hydrochloric  to  1  part  of  nitric  acid).  The 
solution  thus  obtained  is  evaporated,  dilute  hydrochloric 
acid  added,  and  re-evaporated.  Should  nitrous  fumes  be 
evolved  on  the  addition  of  water,  the  solution  is  evaporated, 
and  this  treatment  continued  until  the  nitric  acid  is  removed. 
The  resulting  solution  of  platinum  chloride  is  then  diluted 
and  filtered.— J.  L.  B. 

Phosphorus,  A  New  Oxide  of.  A.  Besson.  Comptes 
Kend.  1897,  124,  763—765.  . 
The  new  oxide,  to  which  the  author  assigns  the  formula 
1' <  i.  i-  obtained  by  the  action,  at  50°  C.,  of  hydrogen  phos- 
phide on  a  mixture  of  phosphorus  oxychloride  with  hvdro- 
hromie  acid,  or  a  bromo-oxy  compound  of  phosphorus  ;  or, 
preferably,  by  heating  to  50'  C.  a  mixture  of  phosphonium 
bromide  and  phosphorus  oxychloride.  The  oxide  separates 
in  the  solid  state,  and,  when  pure,  forms  a  reddish-yellow 
voluminous  powder,  which  is  stable  at  ordinary  temperatures 
and  at  100°  C.  When  heated  to  135  C.  in  'vacuo,  it  loses 
oxygen  until  the  percentage  of  phosphorus  in  the  residue 
attains  90 — 95.  The  oxide  is  combustible,  and  reacts  in  the 
same  way  as  phosphorus  with  nitric  acid.  It  burns  vivid] v 
when  projected  into  chlorine.  When  the  reaction  is 
moderated  by  operating  with  a  carbon  tetrachloride  solu- 
tion of  the  gas,  the  product  formed  is  either  PC15  or  PCI ,, 
according  as  the  chlorine  or  oxide  is  present  in  excess. 
Under  the   same   conditions,  bromine   forms   POBr3,  and 


either  PBr-  or  I'lir3 ;  whilst  with  iodine  the  sole  product  is 
PI.,. 

PoO  appears  to  be  a  neutral  body.  It  is  insoluble  in 
water  and  dilute  alkaline  solutions,  and  even  when  heated 
to  150  I',  with  water,  is  only  slightly  attacked,  yielding 
traces  of  phosphorous  acid  and  hydrogen  phosphide. 

Phosphonium  iodide  acts  quite  differently  on  phosphorus 
oxychloride,  the  products  being  P2T4,  an  intimate  mixture 
of  red  phosphorus  and  iodine,  and  metaphosphorvl  chloride 
(POjCl)-— H.  T.  P. 

A  Vegetable  lipase,  extracted  from  Penicillium  Glaucutn. 
E.  Gerard.  J.  Pharm.  Chim.  1897,  5,  529 — 530. 
A  solution  of  2  grms.  of  monobutyrin  in  100  c.c.  of  water 
to  which  0-3  grm.  of  the  soluble  ferments  of  Penicillium 
glaucum  was  added,  showed  a  continual  increase  in  acidity, 
due  to  saponification  of  the  ester.  Sigmund  (Monatsh.  fur 
Chem.  13,  567)  states  that  ferments  which  decompose 
glucosides  also  saponify  fats.  The  ferments  of  Penicillium 
contain  emulsin,  but  the  author  did  not  observe  an}-  appre- 
ciable saponification  of  monobutvrin  bv  that  ferment. 

—A.  C.  W. 

Strontium  Sulphide,  A  Method  for  preparing  highly  Phos- 
phorescent. J.  B.  ilourelo.  Comptes  Bend.  1897,  124, 
1024—1026. 

The  author  has  experimented  with  several  methods — 
described  in  detail — for  the  preparation  of  strontium  sul- 
phide, and  finds  that  by  far  the  best  results,  so  far  as 
phosphorescent  power  of  the  product  is  concerned,  are 
obtained  as  follows  : — 

An  intimate  mixture  of  285  grms.  of  commercial  stron- 
tium carbonate,  62  grms.  of  flowers  of  sulphur,  4  grms.  of 
crystallised  sodium  carbonate,  2*5  grms.  of  salt,  and 
0-4  grm.  of  bismuth  subnitrate,  is  placed  in  a  crucible, 
covered  with  a  layer  of  coarsely  powdered  starch,  and 
submitted  for  five  hours  to  a  bright  red  heat,  and  subse- 
quently allowed  to  cool  very  slowly  (10 — -12  hours).  A 
white,  friable  mass  is  thus  obtained,  which  develops  a  fine 
greenish-blue  fluorescence  when  exposed  for  about  one 
second  to  daylight,  and  so  intense  as  to  be  plainly  visible  in 
a  shaded  situation.  The  author  remarks,  however,  in  con- 
clusion, that  the  greater  number  of  his  preparations  became 
perfectly  inert  when  powdered,  although  in  some  instances 
the  phosphorescent  power  of  the  sulphide  was  restored  by 
re-ignition  in  contact  with  starch. — H.  T.  P. 

Phosphoresence   of  Strontium    Sulphide.     J.  R.  Ilourelo. 
Comptes  Bend.  1S97,  124,  [25],  1521  —  1523. 

While  the  phosphorescence  of  calcium  sulphide  varies 
considerably  in  colour,  with  even  slight  variations  in  the 
conditions  of  its  preparation,  that  of  strontium  sulphide  is 
remarkably  constant,  being  a  more  or  less  greenish-blue. 
The  tint  varies  slightly,  and  the  intensity  to  a  greater 
degree,  with  the  source  of  the  sulphide  :  the  most  intense, 
and  the  greenest,  being  that  of  the  sulphide  prepared  from 
a  mixture  of  strontium  and  sodium  carbonates,  sodium 
chloride,  and  bismuth  subnitrate,  while  the  least  intense  is 
the  bluer  phosphorescence  of  the  sulphide  reduced  from  the 
sulphate  by  lamp-black. 

The  author  ha:,  made  experiments  on  the  sulphides  pre- 
pared as  above,  and  also  by  the  action  of  hydrogen  sulphide 
and  of  sulphur  on  strontia,  and  by  Verneuil's  method,  in 
which  the  samples,  prepared  in  the  first  instance  at  different 
temperatures  and  after  different  periods  of  heating,  were 
afterwards  exposed  for  varying  periods  to  further  heating, 
sometimes  at  temperatures  above  those  of  preparation.  In 
no  case  (provided  care  had  been  taken  to  avoid  any  oxida- 
tion) was  there  any  change  produced  in  the  colour  or 
intensity  of  the  phosphorescence  of  the  sample  :  so  that 
temperature  seems  to  have  but  little  influence  on  the 
phosphorescence. — J.  T.  D. 

Chromium,  The  Atomic  Weight  of.     Eng.  and  Miuing  J., 
June  26,  1897,  655. 

Investigations  in  pure  science  are  often  unintelligible  to 
the  practical  man,  and  generally  appear  uselcs- ;  yet 
sometimes  their  bearing   upon   technology  and  industry  is 
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exe  ei  ct.      In  instance  of  this  kind  is  pointed  out 

[i    i     w   i    u  ke  i"  .1  n  ci  nl   number  ol  the  Join  m 
tin-    American  Chemical   Society.     The   question    is  often 
asked,  Wh'   are  now  determinations  important?      Vre  not 
those  now  accep  th   for  practical   purposes? 

I'ii  this  question  Mr.  Clarke  makes  the  following  ai  swer:-- 

There  nre   two   rival  values   for   the  atomic    weig 
chromium.     The  one,  5S'5,   based    on   the   old    work    of 
Berlin,  i~    used   by    European   analysts;  the  Other,  .">■_■  •  i , 
based  on  later  researches,  ;-  used  in  the  United  States.   The 
Baltimore  Chrome  Ore   Works   imports   chromic    iron    in 

cargoes  of  about  _,•' tons,  which  are  assayed  in  Glasgow 

and  Baltimore.  The  chemists  of  the  former  citj  based  their 
percentage  calculation  on  the  atomic  weight  of  chromium, 
."ij'.'i,  ami  those  of  the  latter  place  on  58*1.  The  variation 
in  percentage  resulting  from  this  amounts  to  a  difference  of 
;i  7 -.'in  (lols.  in  the  value  of  a  cargo. 


(JjHit'tuarp. 


PAUL  S<  ITUTZENBERGER. 

Si  ni'i7i:\i:rci,i  i;  was  born  Dec.  23rd,  1827,  at  Stras 
burg.  He  first  gave  bimself  to  the  Btndy  of  medicine, 
but  later  on  he  became  devoted  to  chemical  science, 
which  then  and  throughout  the  remainder  of  his  life, 
absorbed  his  whole  attention.  From  1854  to  lsiil  he 
was  ;i  lecturer  in  the  Realschnle,  ami  still  later  he 
became  lecturer  in  the  High  School  at  Mulhonse.  In 
is  .i  he  was  assistant  in  the  College  de  France,  Paris, 
and  prepared  the  experiments.  &c.  fi  r  Ballard's  lec- 
tures; and  in  1868  he  was  advanced  to  the  position  of 
second  director  of  the  chemical  laboratory  at  the 
'nin ■.  in  1876  becoming  Professor  in  the  College  de 
France.  On  the  foundation  of  the  School  of  Chemical 
Industry  anil  Physics,  in  the  year  188-'.  Schutzeuberger 
was  chosen  as  director  of  that  institute.  As  the  suc- 
of  Dumas,  he  was  elected  a  member  of  the 
Academy  of  Medicine,  and.  as  the  successor  of  Debray, 
as  a  member  of  the  Academy  of  Sciences;  and  finally, 
he  obtained  the  rank  of  an  Officer  of  the  Legion  of 
Honour  for  distinguished  services  to  his  country. 

Schutaenberger  was  the  first  to  point  out  the  law  of 
the  substitution  of  the  metals  in  s:l|ts  by  clectro-nef 
elements.  The  highest  interest  also  attaches  to  the 
chloracetate  I  'II sO  <  1.  first  prepared  by  him,  in  which 
chlorine  plays  the  part  of  a  metal.  In  Schtttzen- 
berger's  researches  he  displayed  marvellous  versatility, 
attacking  with  uniform  success  problems  in  the  fields  of 
physiological,  organic,  and  inorganic  chemistry.  His 
i.  searches  on  the  natural  dye-stuff's  must  also  be 
recorded :  on  madder,  cochineal,  woad,  and  indigo. 
Likewise,  his  very  important  investigations  on  the 
respiration  and  changes  of  beer  Mast:  also  on  the 
constitution  of  the  albuminoids,  with  the  aid  of  baryta 
water  under  pressure,  according  to  which  these  albumi- 
noids must  be  regarded  as  crystalline  substances.  In 
Germany  he  probably  won  most  renown  by  his  work. 
published  in  1S66,  on  Dyestuffs  and  Colouring  Mattel-, 
as  vielt  a-  by  the  discovery,  made  conjointly  with 
I.alaude,  of  the  "  ilvdrosulphite  Vat." 

But  he  also  published  a  remarkable  work  on  Physio- 
logical Chemistry,  a  monograph  on  The  Phenomena  of 
Fermentation,  and  his  great  text-book  on  General 
Chemistry. 

In  the  hitter  years  of  his  life  he  entirely  devoted 
himself,  with  several  of  his  students,  to  the  study  of 
the  rare  eaiths.  He  was  the  originator  of  the  com- 
munications on  "  Lucium  " — a  hypothetical  element 
supposed  to  belong  to  the  Yttrium  group  of  metals. 
In  l'uul  Sihiitzenberger,  France  has  lost  one  of  the 
most  gifted  and  original  of  her  chemists.  He  died  in 
■    On  the  26th  of  June  18517. — \V.  S. 


EraTje  Import. 

TARIFF  CHANGES  AND  CUSTOMS 
REGULATIONS. 

(From  the  linn, I  of  Tra  le  Journal.) 

1   i:  \\i  l  . 
(  'ustwns   Derisions. 

The  following  decisions  as  to  the  classification  of  articles 
in  the  French  Customs  tariff  have  been  communicated  by 
the  Director  of  French  ( lustoms:  — 

Mastic  for  cycles,  composed  of  caoutchouc  or  gutta-percha 
an  1  vegetable  rosin,  with  or  with  ml  the  addition  of  mineral 
matter,  is  to  be  classed  as  vegetable  rosin  |  N'o.  115). 

Or  brillant  oi  glanz  gold  is  classified  as  a  "chemical 
product,  not  denominated,  of  a  base  other  than  alcohol" 
(No.  282).  Platine  brillant"  nod."  Argent  brillant"  will 
be  classed  under  the  Bamc  category. 

Nl   1,11   l:l    IMI-, 

Removal  of  Duty  on  Aniline  Oil. 
U.S.  I  ■■>is.  Reps.,  -Inli/  1897,  464. 
The  United  States   Minister  at  The  Hague  reports,   on 
M.n  24,  18OT:  — 

By  royal  order  of  May  8.  18'.i7,  appearing  in  ths 
Netherlands  Gazettt  of  to-day,  aniline  oil  is  declared  to  be 
exempt  from  import  duty. 

Pob  I  I  g  it. —  E  LSI  A I  nil  A. 
Classification  of  Sulphuric  Acid. 
A  despatch,  dated  16th  .Tune  last,  lias  been  received  at 
the  Foreign  Office  from  Sir  H.  G.  Macdonell,  Her  Majesty's 
Minister  at  Lisbon,  stating  that,  by  a  ministerial  decree  of 
dune  15  last,  it  is  provided  that,  as  in  the  Imports  Customs 
tariff  for  the  province  of  Mozambique  no  mention  is  made 
of  chemical  products,  sulphuric  acid  must  be  classified,  for 
the  payment  of  the  duty  leviable  thereon,  under  Article  42 
of  the  Mozambique  Contours  Tariff  of  December  29,  1892. 

United  St\h  s. 
(  iisttmis  Decisions. 

The  following  decisions  relating  to  the  classification  of 
articles  in  the  Customs  tariff,  and  the  application  of  the 
Customs  laws  of  the  United  States,  have  recently  been  given 
by  the  authorities  in  that  country  :  — 

Alizarin  black,  a  coal-tar  colour  or  dye,  is  liable  to  duty 
at  35  per  cent,  ail  valorem  under  paragraph  18  of  the  Act 
Of  1890. 

N  i  oa-nut  oil,  or  "  nucoa  butter,"  or"  solidified  cocoa-nut 
oil  "  is  classified  as  "  cocoa  butterine,"  at  the  rate  of  3i  cents 
per  lb.  under  paragraph  230  of  the  Act  of  1894. 

"  F'lbrite,"  artificial  sulphate  of  lime,  is  classified  for  duty 
at  25  per  cent,  ad  valorem  under  paragraph  39  of  Act  of 
August  28,  1894. 

Potato  starch  or  potato  flour  is  dutiable  at  l|  cents  per  lb., 
as  provided  in  paragraph  232  of  the  Act  of  1894,  for  starch. 

CaRBOLINEI'M    IN"    NICARAGUA. 

U.S.  Cons.  Reps.,  June  1897,  269. 

On  the  9th  of  March  1897,  the  Government  of  Nicaragua 
issued  a  decree  by  which  the  duties  on  the  importation  of 
carbolineum  are  abolished. 

Carbolineum,  or  crude  carbolic  acid,  is  used  in  this 
country  to  a  great  extent  for  the  killing  of  insects,  and  will 
find  a  ready  market  here  at  this  time  of  the  year,  when  the 
dry  season  is  giving  place  to  the  rainy  one,  and  obnoxious 
insects  are  abundant. 

Spirit  Drawback  in  Canada. 
Chem.  and  Druggist,  Jnhj  10,  189",  41. 
The  Canadian  Government  have,  in  response  to  an 
agitation  in  the  drug  trade  there,  permitted  druggists  to 
obtain  a  drawback  of  75  c.  per  proof  gallon  on  spirit  used 
for  the  production  of  preparations  in  the  manufacture  of 
which  alcohol  is  destroyed  for  potable  purposes.  The  same 
rate  has  hitherto  been  allowed  to  perfumers  only. 
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OFFICIAL   NOTICES. 

Boakd  of  Trade  Committee  on  Cokscxab  Reports. 

Standard,  Jul;/  21,  1897. 

The  Board  of  Trade  have  appointed  a  Committee  con- 
sisting of  the  following  gentlemen,  viz.,  Sir  Courtenay 
Boyle  (Chairman),  SirH.  Stafford  Northcote,  M.P.,  Sir 
Henry  Bergne,  Mr.  S  F.  Spring  Bice,  and  Mr.  A.  E. 
Bateman,  to  consider  and  advise  as  to  the  best  means  of 
bringing  to  the  knowledge  of  the  home  trades  the  in- 
formation furnished  by  Consuls  an  1  Commercial  Attaches, 
and  by  Agents  General  and  other  representatives  of  Colonial 
Governments  and  of  India,  as  to  the  supply  and  demand 
and  other  conditions  of  the  markets  in  their  respective 
districts  ;  and  as  to  the  opportunities  which  they  afford  for 
the  introduction  and  development  of  British  trade  ;  also  to 
report  whether  it  is,  in  their  opinion,  desirable  that  Consuls 
and  Aceuts  should  be  instructed  to  remit  home  from  time 
to  time  samples  of  goods  most  in  demand  in  such  markets  ; 
and,  if  they  shall  be  of  that  opinion,  to  advise  what  (if  any)  ' 
arrangements  should  be  made  for  the  exhibition  of  such 
samples  in  London,  or  for  their  circulation,  with  the  aid  of  i 
Chambers  of  Commerce,  to  the  provincial  trade  centres, 
with  information  as  to  price,  and  other  conditions  under 
which  they  are  supplied.  Mr.  G.  J.  Stanley,  of  the  Board 
of  Trade,  will  act  as  secretary  to  the  Committee. 

Carbide  of  Calcium. 

Since  the  Order  in  Council  of  the  26th  February  1S97.  in 
Tirtue  of  which  certain  parts  of  the  Petroleum  Acts.  1871 
to  1881,  were  applied  to  carbide  of  calcium,  the  question  of 
the  expediency  of  exempting  small  quantities  of  this 
substance  from  the  operation  of  the  Order  has  occupied  the  [ 
attention  of  the  Home  Office,  and  the  Secretary  of  State 
having  been  advised  that  such  exemption  might  be  safely 
extended  to  quantities  of  carbide  of  calcium  not  exceeding 
5  lb.,  when  kept  in  separate  substantial  hermetically-closed 
metal  vessels  containing  not  more  than  I  lb.  each,  an  Order 
in  Council  was  made  on  the  7th  of  July,  authorising  the 
keeping  of  not  more  than  5  lb.  of  carbide  of  calcium  in 
vessels  as  above  described  without  a  licence,  and  the  original 
Order  of  the  26th  February  has  been  amended  accordingly. 

The  amending  Order  appeared  in  the  London  Gazette  of 
the  9th  July.  It  is  to  be  observed  that  where  the  carbide 
of  calcium  is  not  kept  in  vessels  as  above  described,  no 
quantity  may  be  kept  without  a  licence. 

Proposed  National  Physical  Laboratory. 
Standard,  Aug.  4,  1897. 
The  Treasury  have  appointed  a  committee  to  consider 
and  report  upon  the  desirability  of  establishing  a  National 
Physical  Laboratory  for  the  testing  and  verification  of 
instruments  for  physical  investigation,  for  the  construction 
and  preservation  of  standards  of  measurement,  and  for  the 
systematic  determination  of  physical  constauts  and  nume- 
rical data  useful  for  scientific  and  industrial  purposes, 
and  to  report  whether  the  work  of  such  an  institution,  if 
established,  could  be  associated  with  any  testing  or 
standardising  work  already  performed,  wholly  or  partly,  at 
the  public  cost.  The  following  will  be  the  members  of  the 
committee  : — Lord  Kayleigh  (Chairman),  Sir  Courtenay 
Boyle,  Sir  Andrew  Noble,  Sir  John  Wolfe  Barry,  Mr.  \V. 
C.  Rober»s-Austen,  Mr.  Bobert  Chalmers  (of  the  Treasury), 
Mr.  A.  W.  Bucket,  Mr.  Alexander  Siemens,  and  Dr.  T.  E. 
Thorpe. 

EXTRACTS  FROM  DIPLOMATIC  AND 

CONSULAR  REPORTS. 

American  Dreg  Preparations  in  France. 

U.S.  Cons.  Hep*.,  June  1897,  215. 

Inquiries  having  been  made  at    the   U.S.    Consulate  at 

Limoges  by   certain   leading  druggists  of  Central    France 

concerning  certain  American  preparations   of  drugs,  a  few 

samples   were  shown  to  them,  with   which   they   expressed 

themselves    very  pleased.      It   seemed  to    these  gentlemen 

that  a  good  opportunity  for  introducing  these  goods  presents 

itself. 


The  following  list  of  drugs  are  those  most  usually  pre- 
scribed in  this  country  :  Sulphate  of  quinine,  opium,  nu>: 
vomica,  Dover's  powders,  lithia,  chlorate  of  potash,  bromide 
of  potassium,  bromide  of  sodium,  salicylate  of  soda,  iodide 
of  potassium,  and  others  that  enter  into  the  daily  use  of  a 
physician  having  a  general  practice.  A  certain  quantity  of 
proprietary  medicines  might  find  a  ready  sale  if  put  upon 
the  market  in  a  wise  manner,  but  it  will  be  absolutely 
necessary  to  have  the  formulas  printed  on  every  bottle. 
Such  common  preparations  as  seidlitz  powders  and  citrate  of 
magnesia,  and  heavy  drugs  like  glycerin,  borax,  potash, 
cod-liver  oil,  borate  of  soda,  caustic  soda,  and  alkalis  are  used 
in  large  quantities  in  this  country.  The  French  druggists 
have  been  deterred  from  using  American  drug  preparations 
because  the  weights  and  measures  employed  by  the  exporters 
from  the  United  States  are  not  the  same  as  those  in  use  in 
France  ;  the  decimal  system  is  the  oniy  one  known  here — 
grains,  drachms,  and  ounces  are  unknown  quantities  to  the 
laity,  and  the  profession  will  not  take  the  trouble  to  translate 
the  weights  into  grams  and  milligrams  so  as  to  find  out 
what  dose  to  give  The  French  admit  that  the  manner  of 
putting  up  drugs  in  the  United  States  is  greatly  superior  to 
that  of  other  countries,  but  the  system  of  foreign  weights, 
measures,  and  currency  forms  a  barrier  to  their  introduction 
into  this  Republic.  All  drugs  should  be  put  in  neat,  but 
not  too  large,  packages  ;  the  matter  of  colour  and  taste 
are  important  items  to  take  into  consideration,  because  the 
masses  are  not  accustomed  to  taking  medicine  without  a 
doctor's  prescription,  as  are  the  people  of  the  United  States. 

The  World's  Aluminium  Output. 
U.S.  Cons.  Reps.,  June  1897,  322. 

The  United  States  Consul  at  Zurich  reports  as  follows : — 
The   aluminium    production   in   the   different   countries, 
together    with    the   horse-power   employed   and    the   daily 
capacity  of  each  plant,  is  given  in  the   following  table  : — 


Works. 

Horse - 
Power. 

Average  Paily 
l'roduction. 

United  States. 

Pittsburg    Reduction    Company's 
Works:— 

1.600 
1,600 

Kilos. 

906 

1,000 

Lb. 
1,963 

At  Niagara  Falls,  >~.Y 

2.21  ii; 

Switzerland. 

Aluminium      Ind.      Gesellschaft, 
Xenhausen. 

4,000 

2,270 

l.X'J 

Fkance. 

Societe    Electr.    Met.    Franc,    :it 

Lapraz. 
Societe    Ind.  de   l'Alutniniuiu,  at 

M.  Michel. 

2,500 

1.360    |       2.MI 

2,000 

1,131 

2,485 

11.700 

6,670 

11,674 

Or,  in  round  numbers,  6,700  kilos.  (14,740  lb.),  giving  at 
present  an  annual  production  of  about  2,000  metric  tons. 
The  output  during  1895  was  about  1,200  metric  ton*.  A 
considerable  reduction  in  the  price  of  aluminium,  on 
account  of  the  additions  to  works  now  in  operation  and 
their  increase  in  horse-power  capacity,  as  well  as  the  con- 
templated erection  of  new  plants,  is  imminent.  In  Great 
Britain,  the  British  Aluminium  Company  has  purchased  the 
Irish  bauxite  pits,  for  the  purpose  of  manufacturing 
aluminium  at  Lame  Harbour,  near  Belfast.  The  same 
company  has  bought  water  rights  at  Foyers  Falls,  in 
Scotland,  where  4,000  horse-power  is  at  its  disposition. 

The  new  addition  to  the  Neuhausen  works,  which  is  to 
be  operated  by  the  Heroult  system,  will,  when  in  operation, 
add  2,700  kilos.  (5,940  lb.)  to  its  daily  production.  A 
German-American  syndicate  has  planned  the  erection  of 
works  for  the  manufacture  of  aluminium  at  the  waterfalls 
of  Sarpfoss,  in  Norway.  The  water-power  there,  it  is 
estimated,  will  be  produce  10,000  horse-power,  and  the 
plant  is  to  be  ready  for  operation  some  time  in  1898.  If 
they  utilise  5,000  horse-power,  a  daily  production  of  3,000 
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Idiot,  will  result.  Further,  the  Neuhausen  company  i- 
butlding  new  works,  with  water-power  to  produce  10,000 
hone-power,  at  Ithajnfeldou,  Switierland,  and  has  also 
acquired  water  rights  for  similar  purposes  at  Lend,  near 
( 1. 1 -.triii,  in  Austria. 

These  nen  additions  (Rheinfelden,  6,000  horse-power; 
Foyers  Falls,  .■i.iKiii  horse-power  |  Sarpfoss  Falls, 
hone-power),  as  well  as  the  increased  horse-power 
capacities  projected  for  the  plants  now  in  existence  (the 
increase  of  7,100  horse-power  at  Niagara  Kails  and  I 
horse-power  at  St,  Michel),  will,  in  the  year  1898,  with  au 
aggri  i-ity  of    83,000  horse-power,   turn   out   an 

of  19,800  kilos.  (42,460  lb.)  daily,  or,  annually, 
5,790  m.-trie  tons,  li  beoomes  therefore  evident  that  the 
prior  of  aluminium  will  fail  to  about  :!  fi-.  (60  cents)  per 
kilo.,  or  about  27  cents  per  lb. ;  so  that  soon  but  three 
commercial  metals  will  be  cheaper  than  aluminium,  namely, 
iron,  lead,  ami  zinc. 

lir.iM-r.iNi:    in   Si.  u.v. 

r  >'.  Cm..  Rtpa.yJuna  is'.i;,  203. 

'I he  U.S.  <  onsul  a>  Messina  reports  as  follow- :  — 

(l.i  The  exports  of  sulphur  from  Sicily  in  \s'JC  were 
14,000  tons  iu  excess  of  1895,  of  which  3 1,000  tons  were 
export!  il  From  January  to  July.  This  increase  is  to  be 
attributed  t..  the  exceedingly  low  prices  which  prevailed 
towards  the  close  of  1893  and  beginning  of  1396,  at  which 
figures  the  working  of  a  majority  of  the  mines  was  un- 
profitable; The  increase  of  13.0U0  tons  in  the  last  six 
months  of  1896  is  undoubtedly  due  to  the  sudden  advance 
in  pries,  which  induced  consumers  to  lay  in  heavy  stocks 
in  anticipation  of  a  further  rise.  These  stocks,  however, 
cost  them  relatively  low  prices. 

(•J. 'I  Although  prices  steadily  declined  during  those 
years,  the  production,  as  estimated  by  the  mining  bureau, 
frequently  increased  and  never  decreased.  Stocks  show  a 
constant  increase.  These  facts  unquestionably  prove  that  the 
SOSt  of  production  has  diminished,  cheaper  transportation 
has  been  gained  by  the  construction  of  toads  and  railways. 
and  improvements  have  been  made  iu  mining  and  smelting. 
It  follows,  therefore,  that  production  at  the  lower  prices 
has  continued  steadily  because  it  was  found  profitable. 

(."..)  The  increase  of  exports  during  these  years  is 
natural,  because  the  large  production  had  to  be  sold,  and 
this  was  made  possible  by  the  fall  in  prices. 

(4.)  The  Italian  Parliament  abolished  the  export  duty  of 
'■--/.  (9*06  dols.)  per  ton  with  the  object  of  favouring 
exports,  since  this  duty  increased  the  cost  to  the  foreign 
consumer.  The  artificial  advance  which  the  Anglo-Sicilian 
sulphur  trust  wishes  to  establish  is  therefore  in  opposition 
to  all  the  above  facts,  although  the  latter  arc  responsible 
both  for  the  decline  in  price  for  several  years  and  the 
abolition  of  the  export  duty. 

(5.)  It  is  stated  that  the  production  in  1896  shows  au 
increase,  and  although  the  statistics  are  not  yet  published, 
there  is  the  best  authority  for  estimating  it  at  about 
385,00(1  tons.  That  there  really  was  an  increase  is  con- 
firmed by  the  following  facts  : — There  were  shipped  in 
1896,  4-l.i iOo  tons  more  than  in  1895,  bnt  nevertheless  the 
visible  stock  in  the  ports  of  Sicily  on  the  31st  of  December 
i  *-'.'!.  was  ..niy  18,000  tons  less  than  on  the  same  date  in 
1S95.  The  difference  of  26,000  tons  must  therefore  come 
from  an  increase  of  production,  which,  in  part  at  least, 
belongs  to  1896.  as  some  of  this  quantity  maybe  sulphur 
stored  in  the  mines  in  1895  aDd  not  shipped  promptly. 
Further,  the  quantity  carried  by  rail  from  the  stations  in 
the  iuterior  to  the  ports  was  larger  in  the  fiscal  year  1895- 
96  than  in   1S94-95. 

(6.)  Everything  points  to  an  increased  production  for 
1S97,  and  if  the  present  prices  check  the  consumption, 
stocks  must  necessarily  increase  during  the  year. 

(7  )  Should  Sicilian  brimstone  be  partly  replaced  in  the 
United  States  by  pyrites  for  the  manufacture  of  sulphuric 
acid,  this  will  diminish  their  imports,  v,  hich  have  been 
from  100,000  to  125,000  tons  per  annum,  or  25  to  30  per 
cent,  of  the  total  production  of  Sicily. 

(8.)  For  the  above  reasons,  it  seems  more  than  doubtful 
if  the  Anglo-Sicilian  sulphur  trust  can  succeed  in  maintain- 
ing the  prices  at  the  present  artificial  point  for  any  length 


of  tune.      It-   capital    i-    75O,OO0i,    (3,649,885   do] 

has  purchased  it-  brimstone  at  about  65s.  ( I .'.  ■  30  d..l-  >  pi  r 

ton  free  on  hoard  Bieily,  plus  all  the  other  •  -   - 

I  JCPOM  vi  k.n   OB   Si  i .nil  i:   i  ROM    1 1  u.v. 
U.S.  Cans.  Reps.,  June  1897,  204. 
According  to  statistics  published  bj  the  general  dii 
of  the  revenue,  the   sulphur  exported  from  Italy  to  foreign 
countii.--   daring  the  year  1896  reached  3,563,700  quintals 
(1   quintal  =    22D-I6    lb).       The    export     in     1895     ws 
3,175,661  quintal-;  1894, 2,990,896  quintals;  1893,3,108,   74 
quintals  ;  1892,  2,910,807  quintals. 
The  exports  according  t..  countries,  as  compared  with  the 

ir,  «er.-  as  follows  : — 


Countries. 


1896 


Quintal-.  Quintals. 

Austria-Hungary n  1,067  180,222 

B  - 80.18S  71,323 

:  750.759 

"iv i; .  183,896 

'-.     t    Britain 263,516  2i-,'..:1l' 

II  130.410 

Holland I  ■  ISO  14.750 

Portugal 71.356  111,822 

Russia 180,004  167,042 

Spain 120,620  82,140 

Sweden  and  Norway 17,992  115,761 

Turkey  '        .-.t.T.vj  60,131 

i  -  States 990  7  - ;  1,304,482 

ad  Central  American  States..  35,527  27.213 

Other  countries 75,340  82,910 

Total 3,175  333,700 

GENERAL  TRADE  NOTES. 

German  Chemical  Profits. 

( 'hem.  and  Druggist,  July  31,  1897,  214. 

Dr.  Otto  N.  Witt,  President  of  the  German  Society  for 
the  Protection  of  Chemical  Interests,  has  published  an 
interesting  pamphlet  on  wages  and  profits  of  the  German 
chemical  industry,  from  which  the  following  figures  are 
taken.  The  average  dividends  paid  between  the  years  1S86 
ami  1895  by  various  chemical  companies  in  Germany  were 
as  follows  : — Industries  of  alkalis  and  acids,  7-4  per  cent.  ; 
pharmaceutical,  photographic,  and  chemico-tecbnical  pre- 
parations, 12-6  per  cent.;  coal-tar  dyes,  19-2  per  cent.; 
explosives,  16'5  per  cent.;  artificial  manures,  7'5  per 
cent.  The  profits  iu  the  industry  of  acids  and  alkalis  show 
the  smallest  annual  fluctuations,  while  those  on  pharma- 
ceutical preparations  exhibited  the  largest  difference.  The 
average  dividend  of  the  coal-tar  dye  industry  has  increased 
without  a  break  and  with  remarkable  equality  since  1886. 
In  that  year  the  average  dividend  was  not  quite  10  percent. 
In  1891  it  was  over  20  per  cent.,  and  between  1892  and 
1895  the  average  has  been  2345  per  cent.  Unfortunately 
there  is  no  means  of  showing  what  proportion  of  this 
increased  profit  belongs  to  the  coal-tar  remedies,  which  are 
now  cultivated  by  most  of  the  factories  with  at  least  as 
much  care  as  the  manufacture  of  colours  itself.  Companies, 
however,  only  form  a  small  portion  of  the  chemical  industry. 
^Vi tlr  regard  to  private  firms,  there  is  reason  for  believing 
that  their  average  profits  amount  to  from  6  per  cent,  to 
8  per  cent,  on  the  capital  invested.  As  a  set-off  to  this 
profitable  condition  of  things,  it  must  be  taken  into  account 
that  burdens  on  the  industry,  in  consequence  of  enforced 
contributions  towards  insurance  of  workmen,  &e.,  are  in- 
creasing every  year.  Wages  also  have  risen  considerably. 
Iu  1891  the  average  wage  of  each  working  man  employed 
in  the  chemical  industry  was  only  836  m. ;  in  1894  it  had 
risen  to  885  ni.,  and  in  1S96  to  907  m.  In  addition  to  the 
sick  and  invalid  insurance,  the  compulsory  insurance  for 
accidents  absorbs  enormous  amounts.  As  an  instance,  it 
is  mentioned  that  one  chemical  factory,  employing  1.247 
insured  persons,  paid  in  1896  40,849  m.  towards  accident 
insurance,  8,640  m.  towards  invalid  insurance,  and 
11,629  m.  towards  the  sick  fund.  In  addition  to  this  total 
of  61,180  m.,  the  factory  in  the  same  year  paid  fully 
12,0UU  m.  in  voluntary  assistance  to  its  workmen. 
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Pkodui  HON  of  Cellulose  i\  Swedex. 

Board  of  Trade  J.,  July  1897,  91. 

The  production  of  cellulose  in  Sweden  has,  according  to 
a  statement  in  f-r  Monde  Economique,  rapidly  increased 
since  1S67.  The  following  table  shows  the  amount  produced 
in  quinquennial  periods  from  1S67  to  1S9G  : — 


Periods  of  57  Years. 


Production  by 
Mechanical  Method. 


Production  by 
Chemical  Method. 


Tons. 

Tons. 

1867—1871 

61,700 

1872— 1876 

97  -  »i 

5,35  i 

1877—1881 

140,000 

18,240 

1883— 1886 

194,000 

110, 

l^;— ivji 

296,00  i 

202.1m 

1893—1896 

453,1100 

416,200 

Platinum  in'  New  South  Wales. 

Eng.  and  Mining  J.,  July  17,  1897,  67. 

Among  the  minerals  produced  in  New  South  Wales 
during  1S96,  platinum  occupies  a  position  for  the  first  time, 
the  output  being  valued  at  3,479/.,  says  the  Australian 
Mining  Standard.  The  production  of  platinum  for  many 
scientific  purposes  is  assuming  great  importance,  and  it  is  to 
be  hoped  that  the  discoveries  which  have  been  made  in  New 
South  Wales  will  lead  to  the  establishment  of  a  permanent 
and  lucrative  industry. 

Woek-'  Effluents  in  Sewers. 

The  Leeds  Regulations. 
Chew.  Trade  J.,  July  10,  1897,  19. 

The  Streets  and  Sewerage  Committee  of  the  Leeds  Cor- 
poration have  decided  that  the  following  resolutions  of  the 
Committee  be  extended  to  include  the  liquid  trade  refuse 
from  all  manufactories  (if  auy)  which  the  Medical  Officer 
of  Health  is  of  opinioD  would  unduly  interfere  with  the 
purification  of  the  sewage,  or  which  would  tend  to  produce 
an  effluent  injurious  to  agriculture  if  applied  thereto,  or 
which  would  create  a  nuisance  in  the  sewers  injurious  to 
health,  or  would  be  calculated  to  damage  the  structure  of 
the  sewer : — 

That  the  liquid  trade  refuse  from  tanneries  and  leather 
works  be  permitted  to  be  discharged  into  the  public  sewers 
on  the  conditions  : — 1.  That  an  examination  shaft  be  built 
in  each  manufactory  over  the  drain  discharging  into  the 
sewer,  of  such  dimensions  and  in  a  manner  to  enable  the 
Medical  Officer  of  Health  to  take  samples  from  the  passing 
liquid  refuse  whenever  he  may  desire  to  do  so.  2.  That 
the  exercise  of  this  permission  he  only  commenced  and 
continued  after  the  Medical  Officer  of  Health  shall  have 
certified  that  such  shaft  has  been  built  to  his  satisfaction, 
and  that  the  works  for  preliminary  depuration  of  the  liquid 
refuse,  if  any.  have  been  made,  brought  into  operation,  and 
be  continued  to  his  satisfaction.  That  no  certificate  be 
issued  by  the  Medical  Officer  of  Health  in  accordance  with 
the  previous  resolution,  without  the  sanction  of  the  chairman 
or  deputy-chairman  of  this  Committee. 

It  was  also  decided  that, in  addition  to  the  foregointr,  the 
following  conditions  be  imposed  :  — 

That,  wherever  required  by  the  Medical  Officer  of  Health, 
works  for  the  preliminary  depuration  of  liquid  refuse  be 
carried  out  by  the  manufacturers.  That  the  liquid  refuse 
from  all  breweries,  in  addition  to  being  subject  to  the  fore- 
going requirements  and  to  those  of  the  Medical  Officer  of 
Health,  shall  be  passed  through  a  sieve  of  £  of  an  inch  mesh, 
to  be  provided  by  the  owner  or  occupier  of  the  premises. 

The  Importation  of  Chemical  Products  into 

Pi  'RTUGAL. 

Phartn.  J.,  July  3,  1897,  IS. 

The   importation   of   chemical    products    into    Portugal 

during  1895  as  compared  with  the  value  in  1894   was  as 

follows,  the .  percentages  showing  the  increase  : — Pyrolig- 


neous  acid,  1,000/.  (107  per  cent.):  arsenious  acid,  250/. 
(70  per  cent.);  muriatic  acid,  2,800/.  (170  per  cent.); 
nitrate  of  potash,  10,800/.  (23  per  cent.)  ;  nitrate  of  soda, 
5.100/.  (40  per  cent.)  ;  iodine,  580/.  (15  per  cent.)  ;  phos- 
phorus, 1,300/.  (97  per  cent.)  ;  refined  carbonate  of  potash,. 
1.580/.  (76  per  cent.)  ;  unrefined  carbonate  of  potash,  4S)/. 
(53  per  cent.)  ;  carbonate  of  soda,  unrefined,  340/.  (14  per 
cent.)  ;  chloride  of  sodium,  1,009/.  (79  per  cent.)  ;  sulphate 
of  soda,  1,920/.  (45  per  cent.);  sulphate  of  potash,  520/. 
(1,826  percent.)  ;  sulphate  of  irou,  1,360/.  (870  per  cent.) ; 
sundries  unspecified,  55,600/.  (6  per  cent.).  Nitrate  of 
silver,  620/.,  is  nearly  the  same  as  previous  year,  and  the 
same  in  the  case  of  the  value  of  sulphate  of  copper  imported, 
36,920/.,  although  the  quantity  decreased  by  some  500  tons. 
The  following  show  a  decrease: — Sulphuric  acid,  79/. 
(41  per  cent.)  ;  borate  of  soda,  355/.  (51  per  cent.)  ;  car 
bonate  of  soda,  dry,  11,900/.  (9  per  cent.);  chloride  of 
lime,  4,200/.  (27  per  cent.)  ;  salts  of  quinine,  1,700/.  (27  per 
cent.). 

Carbide  of  Calcium  and  the  Petroleum  Acts. 

In  view  of  the  growing  importance  of  the  manufacture  and' 
the  use  of  carbide  of  calcium  for  illuminating  purposes,  it 
was  considered  desirable  by  the  State  authorities  to  pro- 
mulgate certain  regulations  with  regard  to  its  sale  and 
storage,  which  were  formally  specified  in  an  Order  in  Council, 
dated  February  of  this  year. 

The  regulations  appear  to  be  founded  very  largely  upon 
the  Petroleum  Acts,  1871-81,  but  as  the  regulations  referred 
to  in  this  connection  might  be  considered  as  not  sufficiently 
explicit  without  further  definition,  the  Acetylene  Illuminating 
Company,  manufacturers  of  carbide  of  calcium  at  the  Falls 
of  Foyers,  have  issued  a  pamphlet  which  contains  an  abstract 
of  both  the  Petroleum  Acts  and  the  regulations  of  the 
London  County  Council  applicable  to  the  storage  of  carbide 
of  calcium. 

It  is  pointed  out  in  the  preliminary  observations  made  by 
the  Acetylene  Illuminating  Company  that  it  is  optional  for 
all  local  authorities  to  modify  the  suggestions  made  by  thi 
London  County  Council  in  any  manner  they  may  think 
desirable. 

The  Acetylene  Illuminating  Company,  for  some  months 
past,  have  been  in  correspondence  with  the  Home  Office. 
We  have  it  upon  their  authority  that  the  Home  Office  are 
anxious  to  avoid  any  measures  which  might  result  in  an 
obstruction  to  the  new  industry,  at  the  same  time  enter- 
taining a  careful  and  proper  regard  for  the  public  safety. 

BOARD  OF  TRADE  RETURNS. 

Summary  of  Imports. 


Articles. 

Month  ending  SOfch  June 

1896. 

1897. 

£ 

1,1175,956 
4!'7.i«;s 
SI  1.559 

4,499,017 

£ 
1,881,128 

1111,5117 

t;:o,226 

Raw   materials   for   non-textile  in- 
dustries. 

Total  value  of  all  imports  .... 

5.i '25,197 

35,229,255 

36,321 

SUMMA-RY    OF 

Exports. 

Articles. 

Month  ending  30th  June 

1890. 

1897. 

Metals  (other  than  machinery)  .... 

£ 

3.034,046 
68L337 

2,840,879 

£ 

2,71'3,7sl 
628,031 

2,751,010 

20,560,061 

19,069,997 
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i;i? 


I  U  TORTS    OF    M  i  \ln\l  II     INl'INi; 

, n    Jim. 


Articles. 


Cunni 



lu 

Ill 

i 



Bolt,  b»r.  Ac 

--tit.. 

I..;i.l.|.i^:tn,l  sheet 
PvriU* 

lilver Lb. 

ore Value  £ 

Tin Cwt 

/mi' Tons 

Other  arlirl.s  . .  .\ 

Total  value  of  metals 


Qlln:  : 


S.290 

:.nl  850 
7,712 

17.7.'-' 
I'M. '7 

19,17(1 


1807. 


v.;7i 

0,701 

i.iii 

.. 

17. 7'^ 
8.430 


\  duos. 


£ 

133.3  IS 

5S,SS3 

82,741 

11  '.172 


1 
17.1. 
274, 

U  I. 

:,i 
28, 
149 

s.l 

s:i 

- 
II.-. 
HI 
2IC. 


758 

I.-.,' 

602 

i.n: 


1,075,930     i3si,ias 


Imports  oi    Ciiemii  u>   urn  1>,  pon  Month 

J 


Qua] 




.)    .. 

|.     nsl  one 

Chemicals Vuliiu  t 

1>    ■■.:  — 

Alizarin 

I  hi  r 
Cwt. 

\       uin 'I  in 

Othorarticl 

Total  value  ol  olu 


18,715 

"l67 
1,250 


30.168 

1 1. in. 

"l.ii; 


1.7"> 
1.42V 


e 

10.990 

1. II  111 

21.117 
HI.  Ml 


I 
14.3  il 
120,1  ■: 

26,074 

1  I.MS 


Imports  of  Oils  por  Month  ending  30th  June, 


Artioles. 


Quantities. 


iv>.'.. 


IV. 7. 


1898. 


1S97. 


Cocoa-nut 

...  Cwt. 

Olive 

Palm 

...  Cwt. 

Petroleum 

...  Gall. 



...  Tons 

Train,  .v.1.  ..  . 

. . .  Tuns 

Tnrpentino    .. 

...  Cwt. 

Oilier  artioles  . 

.  Value  t 

13,812  15,096 

1.7'.:.  1.910 

107,002  120,321 

Gall.    18,191,001  It. 


Total  value  of  oils. 


1,988 

1  17.: 


1.H22 
1,141 


t: 

£ 

1  5,840 

10,918 

55.610 

.".II.  Ill 

125341 

261,917 

10,811 

21,178 

19.S1S 

29,8  '1 

74,588 

71.1H7 

014,5    I 


Imports   of    Raw   Maxbriai   for   Xon-Textile 

[NDtTBTRIBB    FOR    MuNTII    ENDING    lltW'll    Jim:. 


Artioles. 


Quant 


I3&7, 


Hark.  Peruvian  ..   Cwt. 

- l.l.. 

Caoutchouc Cwt. 

lilllll  . — 

Arable 

Ac 

Gutta-percha 

Dry 

Wet 

Ivory 

ire: — 

Guano Tons 

Bones  

Nitrate  ofsoda 

Phosphate  of  li*  le 

l'aratlin Cwt. 

linen  rags Tons 



Pulp  of  wood 

Kosin Cwt. 

Tallow  and  stearin 

Tar Barrels 

W.vhI  :- 

Sown Loads 

Sawn 

Slavs 

Mahogany T.  .us 

Other  articles Value  € 

Total  value 


1,201 

10,008 

I 

29,615 

781 

2,947 

22,188 

56,322 

1,800 

17,953 

1  18,155 
219,117 

7-  1,880 
15,101 
2,732 


l.sl7 
8,171 


£  £ 

2,195 
15,762  34.021 


215.111 
10,313 


i 
84,777 


115,8(2 

1,002         833 


1,075 

s.'lls 

l^.s|7 
1.1'Sl 
18,208 

192381 

111.915 


27,249 
10,579 
18,089 
31.915 

17,012 

- 

2350 

52,760 


12,164 
12,578 

ll'.s'.l.i 

70,671 
182,172 

229,678 
1,110 

37325 
85312 

928,2  1 1 


17      5,025,197 


Besides  f he  above,  drugs  to  the  Talue  of  08,6701.  were  import 
■gainst  713411.  in  June  IS 


IRTS     01      Ml    IMS    (OTHER    nivN     MACWNERT)     FOR 
M"S Til    ENDING    30TI1    Jl  N'l  . 


B         I'm  I. 

Copper: — 

i "lit 

Wrought 

Mixed  metal 

Hardware Pal 

Implements 

Iron  and  steel ...     I 



wares  . ..  \ 
in n  wires  .       „ 

Tin   Cwt. 



Other  articles  ..  Vs 

Total  value 


Quantities, 

Villi: 

1887. 

1898. 

1897. 

£ 

£ 

:'.-'.  i 

89,127 

12589 

19,75 

76,667 

1 

71,656 

7.sll 

18,126 

M 

31,581 

183,389 

126.492 

2,260373 

5,141 

112.221 

12.111 

2s,:;j- 

.. 

19,680 

H.271 

8,609 

27.'.nn 

15,778 

12.7-2 

•• 

75,770 

.;-  16  1 

Exports  op  Miscellaneous  Articles  for  Month 
ending  Hutu  June. 


Articles, 


Gunpowder Lb. 

1  ston  9..  \ 
es Lb. 

.  .     . 
til Tons 

aware  .. 
■  are 

Glass:— 

Plate S,,.  I't. 

Flint Cwt. 

Bottles 

Other  kimls 

Leather : — 

Unwrought 

Wrought \ 



Floorcloth    - 

Paintei-s'  materials  Val.  I 

Pap.  r  Cwt. 



Soap Cwt. 

T .ital  value 


1S96. 


Values. 


1890.  1897. 


£ 

£ 

786, 

23,158 

188,219 

.. 

96374 

80,147 

36,32 1 

60,772 

.V2.r:;:; 

.. 

.. 

149,710 

.. 

., 

•• 

•■ 

18343 

12.111 

94,706 

6,149 

13305 

61,758 

29.241 

81.168 

18,567 

17,405 

15327 

15,185 

11,575 

116,936 

106,020 

. . 

27,009 

34,503 

1.21.1 

87.927 

70,671 

82,751 

77379 

156.544 

91,479 

7^  149 

141,047 

4,010 

1.2s- 

21,479 

t  5,"oj 

61,008 

64,438 

02,111 

.. 

2,751,040 
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UTS  OF  DftUGS    vm'  Ciii:mi.'u>  POK   Month 
ending  30th   .ll  M  . 


Articles. 


Quantities. 


1896. 


Alkali C-vt. 

.    .. 

Chemical  manures    Tens 

incs Value  £ 

articles. . .        „ 


102,372 
^■.1 1 7 


1897. 


ho.isc 

95.958 
18,902 


Values. 


1897. 


£ 

121,891 

-  ■  l  ■  ' 
340,639 


£ 

29.99S 
103,84  ■ 

98.015 
289,6  17 


Tolul  vulu. 


681,237 


628,081 


i*lontI)Ii>  patent  iteit* 

•   The  dates  pven  are  the  dates  of  the  OIBeial  Journals  in 

which  acceptances  of  the  Complete  Specifications  are  advertised. 

Complete  Specifications  thus  advertised  as  accepted  are  open  to 

at  the  Patent  Office  immediately,  and  to  opposition 

within  two  mouths  of  the  said  dates. 


I. -PLANT,  APPARATUS,  and  MACHINERY. 

Applications. 

I  1,387.  F.  C.  Roberts.  Improvements  in  furnace  tuyeres. 
June  1  I. 

14,406.  A.  J.  Boult. — From  A.  Vandenberghe,  Belgium. 
Improvements  in  or  relating  to  apparatus  For  the  manufac- 
ture of  acetylene,  sulphuretted  hydrogen,  carbonic  acid, 
and  other  pus.'-. 

14,408.  A.  J.  Boult.— From  F.  Wtirtenberger,  Italy. 
Improvements  in  or  relating  to  regenerative  furnaces. 
Specification.     June  14. 

14,539.  J.  H.  P>.  Dinsmore.  Improvements  in  and 
connected  with  thermometers.     June  16. 

14  778.  II-  Mawhood.  A  new  system  of  reverberator) 
furnace,  with  retort-  for  calcining  divers  products. 
June 

i6.  F.  II.    Addis.     Improvements   in    or   connected 
with  apparatus  for  cooling  air.     June  19. 

14,933.     R.    Knrka.     Improvements    in    or   relating   to 
June  lb. 

15  105.  S.  C.  Davidson.  Improvements  in  apparatus  for 
drying,  or  partially  drying,  or  otherwise  treating  tea  leaf, 
t0Dai leaf,  coffee,  grain,  malt,  wool,  and  other  substances. 

23. 

15.106.  S.  C.  Davidson.  Improvements  in  apparatus  for 
the   drying   or   other  treatment   of  tea  leaf,  tobacco  leaf, 

:e,  grain,  malt,  frn  I  -    and  other  substances.     June  23. 

15.107.  S.  C.  Davidson.  Improvements  in  apparatus  for 
applying  aqueous  vapour,  or   moist  air,  or   gases  to  sub- 

especialh  applicable  for  softening,  limping,  or 
withi  i     leaf,    moistening    ot    "ordering"    tobacco 

leaf,  or  lor  similar  treatment  of  other  analogous  substances. 
June  28. 

15,147.  J.  II.  Bowley.  Improvements  iu  apparatus  for 
eontrolliu"  atmospheric  conditions.  Complete  Specifica- 
tion.    June  24. 

15,223.  I'.  Pamphilon,  H.  J.  K.  Pamphilon,  an  l 
1       Wright.       Improvements     in     triturating     apparatus. 

•  loir 

11.  A.  Huillard.     An  improved  mode  ..('  and  appa- 
ratu  various  substances.     June  25.     Date 

applied  for  Jan.  7,  1897,  being  date  of  application  in 
Fran 

15,331.  W.  .!.  Baker.  Improvements  in  and  relating  to 
apparatus  for  purifying  water  and   -team,  and  for  heating 

June  28. 

15,402,  E.  Sterne.     Sa  Class  li. 


15,741). 

J.  It. 

i Srcen. 

coverings 

for 

boilers, 

July  2. 

15,917. 

J.  i: 

i  rreen. 

coverings 

for 

boilers, 

July  5. 

16,035. 

A.  J 

Boult.- 

15.529.  G.  C.  Henning.  Recording  or  indicating  appa- 
ratus for  testing  materials.  Complete  Specification.  June  29. 

Improvements   in  non-conducting 
pipes,     and     for    other    purposes. 

Improvements  in  non-conducting 
pipes,    ami    for    other    purposes. 

-From  A.  II.  Waterhouse  ami  A. 
W.  Case,  United  State-.  Improvements  in  or  relating  to 
heating  fluids  and  distilling.  Complete  Specification. 
Jul)  G. 

1<;,'J37.  1'.  Gerlach.  Improved  cooling  apparatus  for 
beer  and  other  liquids.     Complete  Specification.     July  s. 

16,398.  R.  Haddan. — From  H.  Colberg,  A.  Secret,  and 
F.  Amigo.  An  improved  furnace  for  the  production  of 
carbide  of  calcium.     Complete  Specification.     .It  ly  10. 

16,454.  R    D.  Bailey  and X.  P.  Ford.     See  Class  XVII. 

16,513.  R.   T.    Hewlett,      An    improved    apparatus    for  I 
scalding,   pasteurising,  or  sterilising   mill;  or   other  fluids.    \, 
July  13. 

10,787.  W.  Lockwood.  An  improved  method  nf  gene- 
rating steam  and  other  vapours.     July  15. 

10,830.  J.  Johnson.  Worm  liqueur  Cooler  and  re- 
frigerator.    July  16. 

Complete  Specifications  Accepted  * 

189G. 

10,703.  F.  Svoboda.  Improvements  in  and  connected 
with  Siemens'  regenerative  furnaces.     June  3D. 

15,671.   \V.  Waddell  and  D.  Vv'nddcll.     See  Class  XI. 

1.5,721.  \V.  II.  Watkinson.  Improvement-  in  steam 
boilers  and  in  vessels  for  heating  and  cooling  fluids. 
June  23. 

16,555.  X.  McG.  Greaves.     Improvements  in  appliam 
for  the  prevention  of  smoke  from  furnaces.     July  II. 

17.530.  G.  Helps.  Improvements  in  and  relating  to 
tgenerati 

June  30. 

18,137.  J.  L.  Dobell.  Improvements  in  means  or 
apparatus  for  condensing  nitrous  acid  or  other  fumes  or 
vapour.     July  It. 

N  77.  C.  W.  ltarr.stedt.  Improvements  in  apparatus 
for  heating  or  cooling  liquids.     July  14. 

19,297.  W.  1!.  Lake.  From  K.  Spasciani.  Improve- 
ments in  carboys,  demijohns,  aud  the  like.     July  21. 

19,800.  T.  Preece  and  A.  Preece.  Improvements  in 
combined  self-producing  gas  furnace-  and  muffles  for  use 
in  enamelling  metallic  articles.     July  1  1. 

20,134.  L.   F.    Hanbtman.     Improvements  in    apparatus 

for  clarifying  saccharine  solutions.     June  30. 

27.177.  J.  Grosse.     See  Class  XVII. 

27,989.  F.  M.  Ashley.  Improvements  in  sterilising 
apparatus.     July  7. 

2S.718.  T.  Tennessy.  Improvements  in  and  relating  to 
ga-  generators.     July  7. 

29,8.jS.  F.  Altniann.  Improved  method  aud  apparatus 
for  burning  liquid  fuel.     June  2:1. 

1897. 

: — !.  E.  Fournier.  Improvements  in  or  relating  to 
apparatus  for  use  in  sterilising,  disinfecting,  and  similar 
purposes.     July  14. 

8456.  d.  Muir,  F,.  A.  Morse,  and  F.  (I.  Pierson. 
Refrigerating  apparatus.     June  23. 

9582.   S.  II.  Johnson.     Filter  presses.     July  21. 

10,867.  A.  Ehrhardt.  Linoleum  drying  and  oxidising 
apparatus.     June  SO. 

11,700.  E.  Simoneton.  Apparatus  for  filtering  liquids. 
July  21. 

14.220.  L.Lewis.  Composition  fo:  preventing  incrusta- 
tion in  -team  boilers,     July  21, 
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II.— FUEL,  GAS,  iND  LIGHT. 

Applications. 

14,368.   I     I     Prober!      From  A.  C.  Niermeyer,  Holland. 
Improvements  in  incandescent  gaa  lamps  or  lanterns  prin 
oipally  intended  for  streel   use.     Complen    Specification. 
Jane  14. 

14.KH.  G.  1'.  Bedfern.— From  J.  Martin.  Victoria.  Im- 
proved means  for  supplying  vaporised  liquid  fuel  at  high 
temperatures  to  steam  boiler  and  otber  furnaces.    Jnne  i  i. 

i4.4oi',.    \,  .1.  Bonll — From  A.  Vandenberghe,  B 
-     I  lass  I. 

14.471.  II.  A  Jones.  Improvements  in  gas  apparatus 
Complete  Specification.    Jnne  15. 

14,499.  J.  C.  J.  Steinbacb.  Improvements  in  and 
relating  to  mantles  and  the  like  for  incandescent  pas 
burners.    Complete  Specification,    June  15. 

14,505.  H.  H.  Lake. — From  the  firm  Piatti  and  Co., 
Italy.  Improvements  in  tbe  manufacture  of  illuminating 
gas.    June  15. 

14,535.  T.  YVatkins.  Improvements  in  oil  or  spirit 
vaporising  apparatus.    June  16. 

14,55.5.  C.  C.  Smith.  Improvements  in  acetylene  gas 
generators.    June  16. 

14,558.  .1.  A.  Murray  and  G.  Davis.  Improved  candle 
« iik .    June  16. 

14,594.  J.  B.  I.  Julbe.  Improvement-  in  the  means  or 
apparatus  for  supplying  and  burning  petroleum  or  otber 
inflammable  liquids  for  illuminating  purposes.  June  1G. 
Date  applied  for  March  24,  1897,  being  date  O?  application 
in  France. 

1  1,598.  J.  Heathoock.  A  new  or  improved  manufacture 
of  briquette  fuel.     Complete  Specification.     June  16. 

14.6S;).  X.  Lejeune.  Improvements  in  acetylene  gas 
producers.     June  17. 

14,700.  II.  It.  Bean  and  II.  Ringwood.  An  improved 
purifier  and  enricher  for  acetylene  gas      June  17. 

14,742.  T.  1!.  Fowler.  Improvement-  in  and  appertain- 
ing to  apparatus  for  the  manufacture  or'  acetylene  gas. 
June  18. 

-  .'.'.  W.  B.  Smith.  Improvements  in  refractions  sub- 
stances to  be  heated  by  gas,  including  oxybydrogen,  for 
illuminating.     June  18. 

M.s.i.-,.  G.  W.  Gaskell  and  R.  F.  Reeve.  A  new  or 
improved  acetylene  gaslight  apparatus  applicable  for  us 
photographic  studios  for  photographing  at  night.  June  IS. 
14,844.  S.  Pitt. — From  The  Compagnie  Internationale 
des  Proddes  A.  Seigle,  France.  Apparatus  for  heating  by 
means  of  liquid  hydrocarbons.  Complete  Specification. 
June  18. 

14.S90.  W.Hutchinson.     Improvements  in   and   r 
to  incandescence  gas  burners.     June  19. 

14,905.  II.  Selton-.Toues.— From   P.  P.  II.  Mace.  France. 
Improvements  in  or  releating  to  the  production  of  acetylene 
June  19. 
14,939.  A.  J.B.  Lege   and   A.  D.  Pennellier.     Improve- 
ments in  or  connected  with  the  production  and  burn;: 
acetylene  gas.     June  19. 

0.  C.  Kaestner.       Improvements    in    or    relating  to 
acetylene  gas  burners.     June  S3. 

15,125.  J.  W.  Scarth.  Improved  apparatus  for  the 
generation  of  acetylene  gas  and  the  like  purposes.  June  24. 
15,261.  F.  Altmann.  Improvements  in  apparatus  for 
generating  a  vaporous  or  gaseous  mixture  from  hydro- 
carbon containing  liquid  and  water,  for  the  production  of 
a  blue  flame.     June  25. 

la. 317.  M.  Graetz.  Improvements  in  oil  burners  for 
the  production  of  non-luminous  flames,  especially  for  heat- 
ing incandescent  bodies.     June  26. 

15,350.  A.  Zendroni.  Improvements  in  the  manufacture 
of  artificial  fuel  or  briquettes.     June  26. 

15,369.  F.  F.  .1.  C.  Bauweraerts.  Improvements  relating 
to  the  carburetting  of  illuminating  gas,  and  to  apparatus 
therefor.     Complete  Specification.     Juni    - 


15,402.  K.  Sterne".  Improvements  in  capsules  or  con- 
tainers   for    containing    compressed    or    liquefied    gases, 

Jul- 

15,483.    It.  Haron.      -  ,\ll. 

19,   I..  V.  l'rati-  and  P,  Marengo.     Improvements  in 
and   connected  with,  and  apparatus  tor  the  manufacture 

or  production  of,  hydrogen   gas.     Complete    Specifical 

Jim.   29. 

15,558,  F.    Crabb    and    F.    \\".    Hampton.     Improved 

incandescent  lamp.     June  30. 

15.657.  \V.  T.  McGarry.  Converting  peat  into  coal 
July  I. 

15,754.   F.    II.    Smith.     Improvements   in   acetyl 
gen,  rators.     July  2. 

15,813.   K.    Andrcli.     Improvements    in    and  connected 
with  the  manufacture  or  production   of  ozone,  and  in  appa 
rata-  therefor.     July  2. 

15. '.Mio.  E.  Soxhlet,  F.  Van  d.n  Berge,  A.  Borreman, 
and  V.  Borreman.  An  improved  lighting  and  heating  gas, 
and  means  for  producing  the  same.     July  3. 

15,963.  A.  Kic-ewalter.  Improvements  in  incandescence 
mantle-.     Complete  Specification.     July  5. 

15,966.  A.  Salomon  and  J.  Jacquin.  Improvements  in 
apparatus  for  the  generation  of  acetylene  gas.     July  5. 

16,029.   P.  Pascal.     Improvements   in    and  apparatus  for 
I   the  manufacture  or  production  of  ozone.     July  6. 

It'..  132.  F.  Stadelmann and  Co.,  Ltd.— From  K.Thiirnauer, 
nauy.    Improvements  in  acetylene  gas  burners.    July  7. 

I6.U5.  A.  George.  Improvements  in  the  manufacture 
of  briquette  fuel.  Date  applied  for  Feb.  20,  1S'.>7.  beiiiL' 
date  of  application  in  France.  Complete  Specification" 
July  7. 

16,344.  J.  Ackroyd  and  B.  Ackroyd.  Improvements  in 
apparatus  for  making  acetylene  gas.     July   10. 

16,751.  J.  Stevenson.  An  improved  washer  for  extract- 
ing ammonia  liquid.     July  15. 

16,793.  i  i  V.  Sigurdsson.  Improvements  in  means 
employed  in  the  manufacture  of  acetylene  gas.     July  15. 

16,890.  R.  H.  Whiteley  and  YV.  Ellis.  Improvements  in 
the  method  of  and  apparatus  for  enriching  coal  ga-. 
July  16. 

16,975.  <;.  C.  Marks. — Prom  A.  F.  Bowers,  France. 
Improvements  in  apparatus  for  the  generation  of  acetylene 
ga-.      Complete  Specification.     July  1". 

Complete  Specifications  Accepted. 
1896 

15.671.  \V.  Waddell  and  D.  Waddell.  Assisting  com- 
bustion, preventing  smoke,  and  economising  fuel,  and  in  the 
means  employed  therefor.     June  30. 

17.0.3S.  IJ#  x.  FitzGibbou.  Improvements  in  and  con- 
nected with  apparatus  for  generating  and  storing  acetylene 
gas.     July  7. 

17.1 'as.  B.  Grau.  Improvements  in  coking  ovens. 
July    ". 

17.605.  YV.  H.  Wheatley. — From  C.  Schmid.  Improve- 
ments in  the  manufacture  of  incandescence  bodies  for 
illuminating  purposes.     July  14. 

17,646.  M.  Duffield.  An  improved  acetylene  »as 
generator.     July  21. 

17,67s.  A.  C.  Fraser.  Improvements  in  process  and 
apparatus  for  generating  and  liquefying  acetylene.  Filed 
Aug.  10.  Date  applied  for  Feb.  2l"  1896.  being  date  of 
application  in  United  States.     June  23. 

17.77s.  B.  T.  L.  Thoaisou.  Improved  mean-  for  pro- 
ducing carbonic  acid  and  hydrogen  gases.     June  23. 

1^.M9.  W.  Clark.— From  A.  Meyenberg,  M.  YVendorf, 
and  S.  Henlein.  Improvements  in  incandescent  lauips  for 
the  combustion  of  petroleum.     July  14. 

IS. 992.  E.  Chesnay  and  L.  Pillion.  Improvements  in 
apparatus  for  generating,  storing,  and  delivering  acetylene 
gas.  Filed  Aug.  27.  Date  applied  for  Jan.  31.  1896,  bein<r 
date  of  application  in  France.     Juni 
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19,059.  W.  P.  Thompson.— From  D.  H.  Chivert,  France. 
Improvements  in  or  appertaining  to  the  production  of 
acetylene  na-.  and  apparatus  therefor.     July  7. 

19.120.  G.  Voigt  Improvements  in  apparatus  for  pro- 
ducing acetylene  gas.    June  30. 

19,953.  G.  Eremer.  Improvements  in  the  production,  hy 
the  cold  process,  of  gas  lor  lighting  and  motive  power,  and 
apparatus  therefor.     July  21. 

2o.-_>:;s:.  H.  Turner  and  W.  Allen.  Improvements  in  or 
applicable  to  smoke-burning  apparatus.     July  14. 

20,406.  P.  Trost.  Improvements  in  acetylene  gas  lamps. 
July  7. 

20,694.  W.  P.  Thompson. — From  V.  1.  Comucei.  Im- 
provements in  apparatus  for  generating  and  storing  acetylene 
gas.     July  21. 

23,628.  E.  A.  Morten  Brown  and  E.  Mawndrell.  Im- 
proved apparatus  for  production  and  storage  of  acetylene 
gas.     July  7. 

26.7S-I.  K.  Moll  and  A.  Palmer.  A  new  or  improved 
method  of  manufacturing  incandescent  mantles  and  caps 
for  gas  and  other  burners.     July  7. 

1897. 

1398.  W.  K.  Addicks.     Improvements  in  the  manufacture 

of     carburetted    water-gas     and     in     apparatus    therefor. 
July  14. 

4^70.  E.  J.  Frost  ami  B.  Middleditcb.  Improvement* 
in  devices  for  automatically  regulating  the  quality  of  gas. 
July  7. 

8989.  J.  G.  Ken  and  C.  Fry.  Improved  apparatus  for 
the  production  and  storage  of  acetylene  gas.     July  7. 

10,371.  A.  A.  Stevenson.  Composition  for  making  gas- 
June  23 

11.130.  A.  C.  Humphreys  and  A.  G.Glasgow.  Appa- 
ratus for  making  carburetted  water-gas.     July  21. 

11.131.  A.  C.  Humphreys  and  A.  G.  Glasgow.  Appa- 
ratus for  making  carburetted  water-gas.     July  II. 

11,252.  F.  van  den  Abeele.  Automatic  apparatus  for 
supplving  incandescent  gas  burners  with  gas  under  pressure. 
July  14. 

12,096.  L.  J.  Davies.  Process  for  making  coke  from 
anthracite  and  similar  coal.     July  7. 

12,556.  1!.  Guatanneus-Mocus  and  E.  Carreer-Pilger. 
Improved  automatic  apparatus  for  the  production  of  acety- 
lene gas.     June  30. 

13,496.  F.  A.  Mitchell.  Acetylene  gas  generators. 
July  7. 

11,01.",.  F.  Trcndel.  Apparatus  for  producing  acetylene 
gas.     July  21. 

14,368.  E.  E.  Probert.— From  A.  C.  Mirmeyer.  Im- 
provements in  incandescent  gas  lamps  or  lanterns  principally 
intended  for  street  use.     July  21. 

14,499.  J.  C.  J.  Steinbach.  Mantles  ami  the  like  for 
incandescent  gas  burners.     July  21. 

18.  J.   Heathcock.     Manufacture   of   briquette   fuel. 
July  21. 

III.— DESTRUCTIVE  DISTILLATION,  TAB 
PRODUCTS,  Etc. 

Application. 

15,517.  M.  Ziegler.     Improved  process  of  and  apparatus 

for  carbonizing  peat,  lignite,  and  the  like,  and   the  recovery 
|  -products  therefrom.     June  29. 

Couplets  Specification  Accepted. 
1897. 

lo. 7)77.  G.    C.    Malks. — From    La    Compagnie    pour   la 
i  Compteurs  et  Materiels  d'Usines   a  Guz. 
Triple-action    apparatus  for   the   recovery  of  benzols  and 
other  products  contained  in  certain  gas,  -.' 


IV.— COLOURING  MATTERS  and  DYES. 
Applications. 
14,377).  H.  Imray.—  From   F.  Hoffmann   and  La   Roche 
and    Co.,    Switzerland.      Manufacture   of    phenetidine-sul- 
phonic  acid  and  its  salts,  as  also  of  acetyl  derivatives  of 
latter.     Complete  Specification.     14  June. 

14.376.  H.  Imray. — From  F.  Hoffmann  and  La  Roche 
and  Co.,  Switzerland.  Manufacture  of  sulphonic  acids  of 
guaiacol  and  of  creosote,  and  of  metallic  salts  of  these 
sulphonic  acids.     June  14. 

14.917.  M.  Otto.  Improvements  in  the  manufacture  of 
colouring  or  carhinol  matters.     June  19. 

14.918.  J.  Y.  Johnson. — From  The  Badische  Anilin  and 
Soda  Fabrik,  Germany.  The  manufacture  and  production 
of  black  colouring  matters  of  the  anthraquinone  series. 
June  19. 

14.919.  J.  Y.  Johnson. — From  The  Badische  Anilin  and 
Soda  Fabrik,  Germany.  The  manufacture  and  production 
of  yellow  colouring  matters  from  benzoin.     June  19. 

14.920.  J.  Y.  Johnson. — From  The  Badische  Anilin  and 
Soda  Fabrik,  Germany.     The  manufacture  and  product 

of   asymmetric   diamidopheuyl   acridines   and   their    alky  I 
substitution  products.     June  19. 

14.921.  J.  Y.  Johnson. — From  The  Badische  Anilin  and 
Soda  Fabrik,  Germany.  The  manufacture  and  production 
of  green  mordant-dyeing  colouring  matters  from  halogei 
substituted  fluoresceines.     June  1 9. 

15,009.  R.  Barge.  Process  for  separating  ortho-anhydro- 
sulphamine-benzoic  acid  from  para-sulphamine -benzoic 
acid.     Complete  Specification.    June  21. 

15,290.  W.  McCowan.  Improvements  in  the  manu- 
facture of  colouring  matter.     June  26. 

15,353.  S.  Pitt.— From  L.  Cassella  and  Co.,  Germany. 
Producing  diazo  salts  in  a  durable  form.     June  20. 

15.377.  W.  H.  Claus,  A.  Ree,  and  L.  Marchlewski. 
Production  of  new  polyazo  colouring  matters.     June  28. 

15.478.  II.  E.  Newton.  —  From  The  Farbeufabriker 
vormals  F.  Bayer  and  Co.,  Germany.  The  manufacture 
or  production  of  dyestuffs.     June  29. 

15.479.  H.  E.  Newton.  —  From  The  Farbenfabriken 
vormals  F.  Bayer  and  Co.,  Germany.  The  manufacture 
or  production  of  colouring  matters.     June  29. 

15,587.  II.  Koechlin.  Improvements  in  treatiug  para- 
nitraniline  reds  and  analogous  colours,  when  applied  on 
vegetable  fibres  or  silk,  to  render  them  fast  to  light. 
June  30. 

15,630.  A.  Ashworth.  Improvements  in  the  manufac- 
ture and  production  of  colouring  matters  suitable  for  dyeing 
unmordanted  cotton.     June  30. 

1 5,890.  O.  Imray. — From  The  Farbwerke  vormals  Meister. 
Lucius,  and  Briining,  Germany.  Manufacture  of  ortho- 
and  para-nitrobenzylaniline  sulphonic  acids  and  their 
homologues.     July  3. 

1  6,306.  O.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Briining,  Germany-  Manufacture  of  methyl- 
phenmorpholine.     July  9. 

1 6,483.  0.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Briining,  Germany.  Manufacture  of  dyestuffs 
of  the  triphenylmethane  series  fast  to  alkali.     July  12. 

16,497).  J.  Y.  Johnson. — From  The  Badische  Anilin 
and  Soda  Fabrik,  Germany.  The  manufacture  and  produc- 
tion of  blue  mordant-dyeing  colouring  matters  from  dinirro- 
anthraquinones.     July  12. 

16,490.  J.  Y.  Johnson. — From  The  Badische  Anilin 
and  Soda  Fabrik,  Germany.  The  manufacture  and  produc- 
tion of  new  colouring  matters  for  animal  fibre.     July  12. 

16,713.  M.  Prud'bomme.  Manufacture  of  colouring 
matters  having  acid  action.     July  14. 

Complete  Specifications  Accepted. 
1896. 
13,093.    H.    R.    Vidal.      Manufacture    of    dyes.      Date 
applied   for    June   3,    1S90,   being   date   of    application  in 
France.     July  21. 
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It.    Ellis      Prom    La    -  I  hiniique  des 

:.  uemeul  G.  P   Moi  aet  el  '  artier, 

ure  of  pyrocatechin-sulphonic  acid  and   interme- 
produots     .lull. 

.1     Y.    Johnson,  --■   From   'Die    Badische  Anilin 
Fabrik.     Production  of  new  dyes  relating  to  the 
lypbenanthronaphthaxine  series,  :iml  of  new  intermediate 
products  and  materials  therefor.    .Tune  23. 

J    C.  Uffelmann.     Manufacture  of  a  soli.l  pa 
compound  for  dyeing  nil  kinds  of  textile  materials. 
88. 

0    W    H.  Clans,  V.  Ree,  and  L.  Marchlewski.    Pro- 
d  of  inn  aso  dyes,     Jut 

.1    V.  Johnson. — From  The  Badische  Anilin  and 
Fabrik.     Improvements  in  the  manufacture  and   pro- 
m  of  phthalic  and  snlpho-phthalic  acids.    June  i 3. 
S.  Pitt.-    From  L.  i  lassi  lis   and  i  !o      Pro  I 
of  black  colouring  matter.     July  14. 

6.  0.  N.  Win.     Manufacture  of  derivative*  of  pan 
amidonlpha-naphthol  and  of  colouring  matter  therefrom. 
_M. 
21,437.  C.  !»■  Abel.— From  The  Actien  Gesellschaft  fur 

A'dlin  Fabrikation.     Manufacture  of  a  new  black  niori 
colouring  matter.     July  14. 

-    ' 
12,180.   H.    Imray.-   From  The   Chemical    Work.-.    Hind 
jler.     '  Ibtaining  new  dyestuffs  of  tlie  phthaleine  aei 
.1  me  2:t. 

11.    Imray.— From  The   Basle  Chemical    Works 
schedler.     Process  for  obtaining  new  dyestuffs  of  the 
phthaleine  series.     Jam 

;    I.   Lederer.     Process  for  the  extraction  of  the 

ivlated  ethers  of  phenol  from  mixtures.     July  21. 

•    H.  Imray.-   From    F.    Hoffmann   and   La    Boche 

i  o.     Manufacture   of  phenetidine-snlphonic  acid  ami 

tyl  derivatives  of  the  latter.     July  21. 

V.— TEXTILES.  COTTON,  WOOL,  SILK,  Etc. 

Applications. 

-.   K.  Kneeht.     Improvements  in  lace  manufacture. 
1  7. 
9    J.  W.  Knights.     The   prevention   of  nuisance  in 
retting  of  flax,  hemp,  or  other  fibrous  plants.    Jam 

- .  .1.  M.   MacDonald  and  H.  H.  Doyle.     Improve- 
ments in  the  treatment  of  rhea  grass  and  fibrous  plants,  and 
iratu?  therefor.     .Tun. 

s  H   Sharp.    Improved  manufacture  ortreatment 
on  and  other  fabrics.     .Tune  19. 

■rlaeli.  of  the  firm  of  Kettling  and  Braun. 
vcments   in  the  process  of  and  means  for  finishing  or 
g  textile  fabrics  and  other  goods.     Jun 
_    i  .   W     Madeke.     Improvements    relating   to   the 
ttment  of  textile  vegetable  fibres,    duly  l. 

-  1'.  W.  Ashton  and  Co.,  Ltd.,  and  K.  C.  Kayser. 
Improvements  in  the  production  of  printed  textile  fabrics. 
Jnly  13. 

Complete  Specifications  Accepted. 

1896. 

-    i.  J.    Waugh. — From  Amos    and   Co.     Method    of 
rproofing  fabrics  mad.  of  fibre,  paper-tis-ues.  and  the 

June  L'X 

I.  E.  Edwards. — From  F.  A.  Bernhardt.     Improve- 
ment?  in   the  process  of   "hat   is  known  as  "  mercerising  " 
■s  composed  of  vegetable  fibres.     June  30. 

11.  W.  Grimshaw.     Improvements   in  and  in  means 
irnaraeutin"    textile   and   other    fabric-    or   materials. 
Ju'.y  ;. 

F.  X.  Turney.     Improvements   in   apparatus  for 
g  wool,  cotton  waste,  and  other  fibrous  materials. 

-.  W.J.   V.Donald.    >..  Class  XIIJ. 


VX— DYKING,  CALICO  PRINTING,  PAPER 

STAINING,  and  BLEACHING. 

Applications. 

14,639.   W.  Woodcock,  J.   Longthorpe,  and  W.  !■ 
Improvements  in  machinery  for  dyeing  1  washing 

hank-  of  yarn  and  slabbing.     Jui 

14,831.  M  I..  Kellogg.  Improvements  in  dyeing  hair  or 
fur.     Complete  Specification.    June  18. 

15,198,  .1-   11.  Gartside. — From   Romann,   France.     Im- 
provementa  in  bleaching  textile  fibres,  yams,  and  fabi 
Jane  25. 

J.  Nelson  and  \  Nelson,  Improvements  in  the 
method  of  and  apparatus  for  dyeing  fabrics  and  otherwise 
exposing  them  to  the  action  of  liquids.     Jam 

15,587.  II.  Koechlin.      -  -  IV. 

15,913,  I  T.  Reid  and  II.  Thorp.  Improvements  in 
dyeing  textile  fibre-,  yarns,  and  fabrics.     July  5, 

16,191.  J.  II.  Gartside.— From  J.  J.  Komann,  France. 
Improvements  in  bleaching  vegetable  textile  fibres,  yarn-, 
and  fabrics.     July  B 

Complete  Specifications  Accepted. 
1896. 

17,692.  C.  Dratg.  Process  and  apparatus  for  printing 
multicoloured  designs  upon  fabrics  and  warp  chain-. 
Jttlj    14. 

22,522.  A.  M.  (lark. — From  C.  H.  1!.. changer  and  Sohn. 
An  improved  mordanting  agent  and  process  for  vegetable 
fibres.     Jul*   14. 

VII.— ACIDS,  ALKALIS,  and  SALTS. 
Applications. 
1  1,836.  C.  C.   Moore.     Improvements  in    the   treatment 
of  crude  borates  and  in  obtaining  boracic  acid.     June  18. 

15,976.  E.  M.  Polet.  Improved  process  relating  to  the 
treatment  and  production  of  phosphates.     July  5. 

Complete  Specifications  Accepted. 
1896. 
"7.  D.    Bray.     A   still   or   tank    for   the  distillation, 
boiling,  and  holding  of  acids,  alkali,  and  other   corrosive 
liquids.     June  .'io. 

17,1-7.  J.  C.  Graham.  Improved  process  for  the  pre- 
paration and  purification  of  solutions  of  copper.     July  14. 

17,607.  J.  R.  Wylde,  J.  W.  Krunston.  aui  J.  Brock. 
Improvements  in  the  manufacture  of  hydrochloric  acid  free 
from  arsenic.     June  23. 

17,839.   II.  Brewer.     Sa  I  lass  V 

19. :;:>:.'.  .1.  Y.  Johnson. — From  The  Cuemische  F'abrik 
Electron  Actien  Gesellschaft.  Improvements  in  the  treat- 
ment of  bleaching  powder  t. I  preserve  it  from  loss  of  active 
chlorine.     July  21. 

189". 

.179").  G.  G.  M.  Hardingham. — From  T.  Huntington  aud 
i'.  Heberlein.     .See  Cla^  V 

13.551.  W.  Majert.  Process  for  the  production  of 
amm.nium  bichromate.     Julv  21. 


VIII.— GLASS,  POTTERY,  and  ENAMELS. 

Applicati 

14,381.  J.  Gullieh.  Apparatus  for  the  covering  of 
earthenware,  porcelain,  or  metallic  objects  with  glaze  or 
enamel.    June  14. 

14,481.  C.  B.  Blue,  jun.  Improvements  in  machines  for 
the  manufacture  of  glassware.  Complete  Specification. 
Jun.-  15. 

15.217.  E.  Gobbe.  Improved  continuous  kiln  for  baking 
pottery  or  burning  cements.     Jane  25. 
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15.61S.    T.    Kiipper.     Improved     apparatus    for 
blowing.     Complete  Specification.     June  30. 

16,062.  E.  V.  W.  Hirsch.  Improvements  in  glass- 
melting  plant.     July  6. 

16.435.  F.  OhnemuHer.  Method  for  printing  upon 
baked-hard  porcelain  or  other  earthenware  before  glazing. 
July  12. 

■  6,538.  W.  Cliff.  Improvement  in  or  connected  with  the 
enamelling  of  fire-clay  baths  and  other  articles.     July  13. 

16,873.  R.  Good  and  R.  Good,  jun.  Improvements  in 
machinery  for  manufacturing  glass  vessels.  Complete 
Specification.     July  16. 

883.  D.  Laffan.  Improvements  in  apparatus  tor 
forming,  necking,  and  annealing  glass  bottles  or  other 
hollow  glassware.     July  16. 

16.947.  J.  T.  Szek.  Improvements  in  the  manufacture 
of  floor  tiles,  and  the  like.     July  17. 

16.»'G4.   W.Thomson.     An  improved  glass  tile.      July  17. 

Complete  Specifications  Accepted. 
1896. 

14,927.  T.  Hausermann.     See  Class  X. 

17,599.  H.  Sturm.  Improvements  in  continuous  ceramic 
furnaces  with  heated  movable  soles.     July  7. 

19,746.  F.  Hancock  and  C.  I?.  Winzer.  Apparatus  for 
pottery  purposes.     July  14. 

1897. 

,X494.  L.  Mondrou.  Improvements  in  the  manufacture 
of  plates  of  glass  design  for  covering  walls,  ceilings,  and 
other  surfaces.     July  7. 

10,691.  P.  Delorme  Kls.  Manufacture  of  hollow  cast- 
ings of  glass  and  the  like,  and  apparatus  therefor.    June  23. 


IX.— BUILDING  MATERIALS,  CLAYS,  MORTARS, 

and  CEMENTS. 

Applications. 

14,970.  J.  M.  Danielli.  Improvements  in  the  imitation 
of  coloured  marbles.     June  21. 

15,050.  P.  Ruckert.  Improvements  in  and  connected 
with  artificial  stones.     Complete  Specification.     Jane  23. 

15,083.  F.  D.  T.  Lehmann  and  P.  N.  Kohlsaat.  Im- 
provements in  fireproof  buildings  and  structures.  Com- 
plete Specification.     June  23. 

15,632.  E.  Marshall  Fox.  Improvements  relating  to 
uninflammable  wood.     June  30. 

16,260.  E.  P.  A.  Hugues.  Improvements  in  cement 
building  materials.     July  9. 

16,664.  H.  H.  Lake. — From  J.  Seidler  and  A.  J.  C. 
( .raf,  Germany.  Improvements  in  and  relating  to  the 
manufacture  of  artificial  blocks  or  plat.-s  for  building  and 
other  purposes.     July  13. 

Complete  Specifications  Accepted. 
1896. 
16,892.  T.  R.   Jones.     An  improved  process  for  harden- 
ing stone.     July  7. 

18.295.  J.  F.  Cleine.  Improvement-  in  fireproof  ceilings 
and  floors.    July  7. 

19.419.  A.  McLean.  Improvements  in  artificial  stone. 
July  21. 

1897. 
.1.    Howden.       Improvements   in   fireproof  floors. 
July  7. 

13,026.    \V.  Cnrometzka.     Fireproof  ceilings.     July  7. 
1,068.  J.  A.  Eisher.     Fireproof  ceilings  and  partitions. 
Jull    1  4. 


X.— METALLURGY,  MINING,  Etc. 
Applications. 

14,392.  C.  Wetherwax.  Improved  method  of  and  means 
for  the  preliminary  treatment  of  gold  and  silver  ores. 
June  14. 

14,438.  W.  G.  M.  Foote.  Improved  method  of  aud 
apparatus  for  extracting  metals  from  their  ores  or  other 
compound  bodies  containing  them.  <  'omplete  Specification. 
June  15. 

14,567.  I).  Herrmann.     An  improved  alloy.     June  16. 
14,662.  A.  S.  Bower.     Improvements  in  the  trjatment  of 
spent  oxide  of  iron  for  obtaining  products  of  commercial 
value.     June  17. 

14,693.  T.  Levoz.  Improvements  in  casting  ladles  for 
steel  and  iron.     Complete  Specification.     June  17. 

14.S33.  J.  F.  Fairley.  Improvements  in  the  process  of 
annealing  metals.     June  18. 

15,115.  S.  Alley. — From  J.  Campbell  and  J.  W.  H.  James, 
United  States.  Improvements  in  furnaces  for  treating  ores 
containing  precious  metals  and  other  ores.     June  24. 

15,203.  S.  Alley.  Improvements  in  and  connected  with 
furnaces  for  treating  ores  containing  precious  metals  and 
other  ores.     June  25. 

15,455.  A.E.Thomas.  To  refine  or  purify  Cleveland  or 
other  impure  iron  (to  make  it  suitable  for  use  in  the  manu- 
facture of  cast-iron  work,  wrought  iron,  aud  wrought  and 
cast  steel).     June  29. 

15,569.  T.  G.  Bowick.  Improvements  in  and  relating  to 
the  recovery  of  gold  and  other  precious  metals.  Complete 
Specification.     June  30. 

15,631.  T.  A.  Middleton  and  H.K.Gregory.  Improve- 
ments in  and  connected  with  the  extraction  of  gold  from 
solutions  containing  the  same.     June  30. 

15.674.  C.  Wetherwax.  An  improved  process  of  treating 
gold  ore-.     July  1. 

15.7"o.  \V.  Muir.  Improvements  in  the  manufacture  of 
potassium  and  sodium.     July  1. 

15,742.  1!.  Mc Alley.  New  process  for  the  production 
of  cobalt  and  its  oxides  from  its  ores,  and  of  by-products 
therefrom.     July  2. 

15,791.  X.  W.  Edwards.  A  new  or  improved  method  of 
and  process  for  treating  autimoi:ial  and  antimonial  gold 
ores.     July  2. 

15.999.  J.  Parry  aud  G.  H.  Llewellyn.  Improvements 
in  the  manufacture  of  iron  and  steel.     July  6. 

16,127.  S.  Curteis  aud  J.  E.  Chaster.  Improvements  in 
the  extraction  of  gold  from  ores  or  other  substances  con- 
taining same.     July  7. 

16,808.  F.  Ellershausen.  Improvements  in  the  treatment 
of  complex  sulphide  ores  and  apparatus  therefor.  Com- 
plete Specification.     July  15. 

16,922.  H.  J.  Kloos.  An  improved  powder  for  use  iu 
welding  metals,  and  process  of  manufacturing  same. 
July  17. 

Complete  Specifications  Accepted. 
1896. 

13,565.  J.  W.  Spencer.  Face  -  hardening  metals. 
June  30. 

13,641.  C.J.  Clans,  jun.  Improvements  in  or  relating 
•m  the  treatment  of  tin  or  antimony  ores,  and  the  separation 
of  the  gold  and  silver  contained  therein.     June  23. 

14,493.  J.  Gamier.  Processes  and  apparatus  for  cla.-si- 
fvinf ,  amalgamating,  and  cyanising  gold  and  silver  ores. 
Filed  June  30.  Dale  applied  for  May  7,  1 896,  being  date 
of  application  in  France.     July  7. 

14.927.  T.  Hausermann.  Process  for  dyeing  or  orna- 
menting objects  of  metal,  porcelain,  or  the  like.     July  7. 

16,03  2.  W.  H.  Hyatt.  Improvements  iu  apparatu  for 
separating  gold  from  other  materials.     July  21. 

16,831.  W.T.Sugg.     Improved  metallic  alloy.     July  7. 

17,299.  E.  F.  Turner.  An  improved  process  for  the 
treatment  of  zinciferous  ores.     June  30. 
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19,   II.   Brewer.      Improvements  iu  and  relating   to 
the  treatment  of  lino  orei  or  ore  residues  in  the  production 
in.-,  chlorine,   sodium    sulphate,  and  other    products. 
Jane  83. 

18,616.  .1  Lcgge.  Improvements  in  puddling  and  other 
lik.  furnaces.     June  80, 

19,178.  J.  shank-,  [mprovemeiita in  moulds  for  casting. 
Jul}  7 

19,140.  .1.  I. ones  and  E.  Bolden.  An  improvement  nr 
improvements  in  the  manufacture  of  buffer-iron  or  steel  for 
liurt'er-liarrils  or  cylinders  of  railway  carriages,  trucks,  and 
waggons,    -i  urn'  jo. 

19,640.  W.  ran  Wort,  F.  W*.  Poop,  and  .1.  .1.  Bradley. 
Improvements  lor  producing  certain  kind-  ot  nn-tal,  e-pc 
eiallv  adapted  for  iw  in  the  manufacture  of  the  tubes  and 
other  of  the  .-oniponcnt  part-  of  cycles  of  all  kinds,  autocars, 
and  other  wheeled  vehicles,  which  improvements  are  also 
applicable  for  other  industrial  purposes.     July  1  i. 

r.'.Tl-.  G.  Bennett.  Improvements  in  ingot  moulds  foi 
the  easting  of  ingots  of  iron,  steel,  or  other  uletals,  such  as 
iron  or  steel  alloys.     July  7. 

80,181.  W.  Roberts.  Improvements  in  the  machinery  or 
appliances  for  the  manufacture  of  plates  and  sheets  of 
copper, hrass,  and  German  silver.    Juiy  14. 

24,657.  II.  1".  strong.     Improvements  in  the  treatment  of 
tor   the   production   of  iron,   steel,  and  other  metals. 
June  SO. 

1897. 

3795.  S.  (i.  M.  Hardington. — From  T.  Huntington  and 
F.  llerberleiu.  Improvements  in  the  treatment  of  sulphide 
ores  of  lead  preparatory  to  smelting  the  same,  and  inciden- 
tally in  obtaining  -ulphurous  acid.     July  7. 

S37t'e  G.  Rentier  and  F.  Steinert.  Process  and  appa- 
ratus for  recovering  iron  for  slag-heaps.     June  28. 

8873.  W.  Noad  and  W.  \gate.  Improvement  in  the 
obtainmeut  of  copper  from  ores  and  other  copper-bearing 
substances.     May  19. 

14,693.  T.  Lcvoz.  Casting  ladles  for  steel  and  iron. 
July  21. 

XI.— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 
Applications. 

14,508.  I.  Kitsee.  Improvements  in  primary  batteries  or 
-.     Complete  Specification.     June  15. 

14. 7os.  G.  II.  Nash.  Improvement.-  in  apparatus  for 
coating  metal  articles  by  electro-deposition.     June  17. 

14.709.  G.  H.  Nash.  Improvements  in  apparatus  for 
coating  metal  articles  by  electro-deposition.     June  17. 

15,013.  S.  Pitt — From  L.  Bomel  and  Societe  Bisson, 
Berges,  et  Cie.,  France.  Negative  electrode  for  zinc 
accumulators.     Complete  Specification.     June  81. 

15,047.  A.  Heinemann  and  \V.  Schafer.  Improvements 
in  and  relating  to  electric  accumulators  or  storage  batteries. 
June  83. 

1J.0SO.  A.  J.  lioult. — From  J.  Trillet,  France.  Improve- 
ments in  or  relating  to  electric  batteries.     June  83. 

15,090.  H.C.Carter.  Improvements  in  electric  accumu- 
lators.    June  83. 

15,222.  L.  Fiedler.  Improvements  in  and  relating  to 
electric  accumulators.     June  25. 

I, 'i.323.  A.  Hcil.  Improvements  iu  electrical  accumula- 
tors.    June  26. 

15,510.  J.  Y.  Johnston.— From  J.  P.  Clare,  G.  E.  Hatch, 
J.  H.  Taylor,  United  States.  Improvements  iu  secondary 
or  storage  batteries  or  accumulators  and  in  the  manufacture 
of  the  same.     Complete  Specification.     June  2'J. 

15,513.  C.  A.  Jensen. — From  P.  Jebsen,  Norway.  Pro- 
-  for  producing  peat  charcoal  by  means  of  anelectrical 
current.     Complete  Specification.     June  29. 

15,5-50.  J.  B  Brooks  and  J.  Holt.  Improvements  in 
certain  apparatus  to  be  employed  in  connection  with  the 
electro-deposition  of  metals.     July  3. 


i    W.  .1.  S.  Pari-  Improvements  in  and 

relating  to  plate-  fox  -•  ■  oi.dai \   batten.-.      July   .'!. 

18.  A.   I).  Seton  and  J.    I..   Dobell.     Improvements 
in  .-r  connected  with  electric  batteries.     July  3. 

15,939.  E.  A.  Jahncke.      Improvements    in   the   manu- 
facture of  protective  coverings  ot  envelop,-  for  zinc 
of  electric  batteries  and  for  other  purposes.     July  5. 

15.941.  E.  A.  Jahncke.  Improvements  in  or  connected 
with  electric  batteries.    July  ■'>■ 

16,069.  L.  W.  Pollen.  Improvements  in  electric 
batteries.     C plete  Specification.    July  6. 

16,361.   E.  W.  Jungner.      Improvements  in  or  relating  to 
imulator    plates    for     secondary     batteries.       Complete 
ifieation.     July  10. 

li'., 362.  E.  W.  Jungner.  Improvements  in  or  relating  to 
the  electrode-  of  eleetrie  accumulators.  Complete  Specifi- 
cation.    July  10. 

16,665.  ( '.  Thcrve.     Improvements  in  electric  bal 
July  13. 

16,797,  G.   J.    Erlacher   and    M.    A.    Besso.     Improved 
controlling  apparatus  for  accumulator  batteries.     July  15. 
16,816.    II.    Leitner.      Improvements   in   the   construction 
ondarj  batteries.    July  15. 

16.942.  C.  Bertolus.  An  electric  furnace  for  the  appli- 
cation of  polyphase  current-  in  processes  of  fusiou  or 
decomposition  by  means  of  the  voltaic  arc.  Complete 
Specification.     July  17. 

Complete  Specifications  Accepted. 
1896. 

7222.  A.  S.  Elmore. — -From  J.  0.  S.  Elmore.  Apparatus 
for  manufacturing  tubes  by  electrolytic  deposit.     July  14. 

13,638.  A.  E.  Bonna,  A.  Le  Roger,  and  P.  van  Berchen. 
Apparatus  for  the  treatment  of  air,  gases,  and  vapour,-. 
June  23. 

16,057.  C.  Kellner.  Improvements  in  electrolytic  appa- 
ratus.    July  7. 

17,60s.  The  Cowper-Coles  Galvanising  Syndicate,  Ltd.. 
and  S.  (».  Cowper-Coles.  Improvement-  in  mean-  oi 
apparatus  for  effecting  the  electro-deposition  of  zinc  or 
other  metals  upon  tubes  or  other  circular  or  analogous 
objects.     July  14. 

17,671.  L.  Iloepfner.  An  improved  method  for  obtaining 
porous  metals  by  electrolysis.     June  23. 

19,308.  W.  Walker,  Jan.,  F.  IX.  Wilkius,  J.  Lones,  and 
J.  I. ones.  Improvements  in  utilising  the  residual  products 
obtained  in  the  working  of  certain  kinds  of  voltaic  batteries. 
July  14. 

25,365.  II.  Woodward.  An  improved  electrode  foi 
secondary  batteries.    July  7. 


XII.— FATS,  OILS,  and  SOAP. 

Applications. 

15,156.  A.  Jolles.  A  new  manufacture  of  soaps  and 
process  therefor.     Complete  Specification.     June  21. 

15,987.  W.  Smith  and  J.  E.  T.  Woods.  Improvements 
iu  the  purification  and  conversion  of  certain  residual  hydro- 
carbon oils  produced  in  the  making  of  camphor  substitutes 
into  oils  suitable  as  disinfectants,  and  for  other  useful  pur- 
poses.    July  5. 

15,972.  C.  Koinen.  Process  for  producing  a  disinfecting, 
deodorising,  and  bleaching  soap  powder.     July  5. 

16.3S2.  F.  Becker  and  O.  Wolff.  Improvements  iu  the 
manufacture  of  soaps  or  cleansing  compositions.     July  10. 

Complete  Specifications  Accepted. 
1896. 

14,308.  A.  Schuchardt  and  T.  Otto.  New  washimr  sub- 
stance and  process  for  making  it.     July  7. 

15,336.  T.  Coad.  Improved  treatment  of  fat  or  fatty- 
waste.     July  21. 
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1897. 
13,807.  I.  Kohn  and  M.  Kohn.    Transparent  soap  blocks 
or  tablets  containing  inscriptions.     July  14. 

XIII.— PAINTS,  PIGMENTS,    VARNISHES, 

BESINS,  INDIA-RUBBER,  Etc. 

Applications. 

14,139.  H.  Edmunds.     Improvements  iu  the  manufacture 

reduction  of  au  insulating  material,  and  the  application 

thereof  to  the  insulation  of  electrical  conductors.     June  15. 

14,911.  P.  Keidel  and  E  Kuhn.  Improvements  in  the 
manufacture  of  a  compound  or  material  applicable  for  use 
as  a  substitute  for  leather  aud  india-rubber,  and  for  floor 
coverings  and  the  like,  and  in  apparatus  therefor.     June  19. 

15,180.  P.  S.  YVatkins  and  P.  J.  Nunn.  Improvements 
in  the  manufacture  of  sealing  wax.  Complete  Specification. 
June  24. 

15,269.  F.  Feutou.  Further  improvements  in  the  pro- 
duction of  artificial  india-rubber  and  gutta-percha-like 
substances.     June  20. 

15,330.  B.  J.  B.  Mills.— From  La  Granitine  Societe 
Anouyme,  Belgium.  Process  of  manufacture  of  aggluti- 
nant  enamels.     Complete  Specification.     June  26. 

15.67S.  R.  Matthews.  An  improvement  in  the  manufac- 
ture of  white  lead.     July  1. 

16,061.  M.  Greenberg.  A  liquid  tarnish  protector  for 
unlacquered  metals.     July  6. 

16,147.  S.  Rosenblum  and  S.  Rideal.  Improvements  in 
the  production  of  chemical  compounds  from  a  certain  oil 
or  oils,  or  the  fatty  acids  of  same,  and  the  employment  of 
such  compounds  iu  the  manufacture  of  drying  oils,  var- 
nishes, enamels,  lacquers,  anti-fouling  compositions,  and 
tbe  like.     July  7. 

16,490.  J.  Stocker  and  H.  Zander.  An  improved 
weather  acid  and  fire-resistant  material.  Complete  Speci- 
fication.    July  12. 

Complete  Specifications  Accepted. 
1896. 

14,643.  C.Day.     Improved  liquid  varnish  gum.  June  23. 

16,276.  A.  Gutensohn.  Improvements  in  the  manufac- 
ture of  oxide  of  lead  and  means  used  therefor.     July  7. 

17,078.  H.  W.  Aird  and  C.  E.  Felch.  Improvements  in 
paint  and  in  method  of  producing  and  applying  same. 
June  23. 

18,485.  W.  Mouson.  Improvements  in  acid  -  proof 
electrical  non-conductinc  articles  and  composition  therefor. 
July  21. 

18.517.  W.  J.  A.  Donald.  Improvements  in  the  im- 
pregnating of  materials  with  india-rubber,  guttapercha, 
and  the  like.     July  7. 

18,864.  D.  Forbes  and  J.  s.  Weymouth.  A  gelatinous 
resilient  composition  applicable  for  wheel  tyres  aud  other 
purposes.     June  30. 

19,046.  Siemens  Bros,  and  Co.,  Ltd.,  and  E.  F.  A.  Oballa. 
Improved  process  and  apparatus  for  the  extracting  of  gutta- 
percha from  the  leaves  and  twigs  of  the  Isonandra  Gutta 
and  kindred  plants.     July  14. 

1897. 

5121.  J.  G.  Ingram.  Improvements  in  the  manufacture 
of  parti-coloured  india-rubber.     June  23. 

11,500.  T.  Grantham  and  J.  J.  Grantham.  Improved 
boot  varnish.     July  21. 

14,105.  F.  Boyling,  C.  L.  Garland,  and  A.  Ogden. 
Enamel  paiut,  and  method  of  applying  the  same.     July  14 

XIV.— TANNING,  LEATHER,  GLUE,  and  SIZE. 

Applications. 

15,852,  A.  Mario.  Improvements  in  or  connected  with 
•anning.     June  26. 


15,404.  A.  J.  Boult. — From  G.  Brigalant,  France.  Im- 
proved manufacture  of  artificial  leather  or  leather  substitute. 
Complete  Specification.     June  2S. 

16,477.  J.  L.  Garcin.  Improvements  in  or  relating  to 
the  manufacture  of  washable  leather  or  skins.  Complete 
Specification.     July  12. 

16,804.  C.  Michel.  Improved  process  and  apparatus  for 
the  rapid  tanning  of  skins  aud  hides.     July  15. 

16,927.  J.  T.  McQuinn.  Improvements  in  quick  tanning 
process.    July  17. 

Complete  Specifications  Accepted. 


1896. 

21,210.  YV.  Clark. — From  C.  H.  Boehringer  and  Sohn. 
Improvements  in  tanning  hides  and  skins.     July  7. 

21,774.  H.  Gardner. — From  C.  W.  Suther.  Improved 
manufacture  of  waterproof  glue.     June  23. 

1897. 
13,778.  W.  Sagar,  sen.,  A.  P.  Sager,  and  W.  Sager,  jun. 
Apparatus  for  removing  grease  or  fatty  matter  from  sheep- 
skins and  other  leather  and  the  like.     July  14. 


XV.— AGRICULTURE  and  MANURES,  Etc. 

Application. 

14,695.  E.    Edwards. — From    C.    J.    R.    Le    Mesureer, 
Ceylon.     An  improved  manure.     June  17. 

Complete   Specifications   Accepted. 
1896. 
17,151.  C.  Fell.     The  natural  fertiliser.     July  21. 

1897. 
13,811.    I.    Kovacs.     Process  for  making   a    consistent 
friable  artificial  manure.     July  14. 


XVI.— SUGARS,  STARCHES,   GUMS,  Etc. 
Applications. 

14,647.  H.  W.  Aitken.  Improvements  in  sugar-cane 
mills.     June  17. 

15,144.  J.  G.  Boers.  Improvements  in  means  and  appa- 
ratus for  depositing  or  crystallising  sugar  or  other  sub- 
stances upon  confections  or  other  articles.     June  24. 

15,295.  L.  P.  Bauer.  Improvements  in  tbe  manufacture 
of  glucose  or  sugar.     Complete  Specification.     June  26. 

Complete  Specifications  Accepted. 
1896.. 
20,134.    L.   F.   Haulitman.     Improvements  in  apparatus 
for  clarifying  saccharine  solutions.     June  30. 

1897. 
11,842.  Z.    Lubinski   and     K.    Krajewski.      Centrifugal 
machines  for  use  in  the  manufacture  of  sugar.     July  7. 


XVII.— BREWING,  WINES,  SPIRITS,  Ere. 
Applications. 

14,454.  B.  J  Atterbury.  Improvements  in  the  manufac- 
ture of  alcohol  and  in  apparatus  therefor.     June  15. 

15,200.  A.  Fraser  and  Maclay  and  Co.,  Ltd.  Improve- 
ments in  or  relating  to  the  manufacture  of  pale  ale.  June  25. 

15,825.  G.  Piitz.  Improvements  in  or  relating  to  the 
clarifying  or  fining  of  worts  and  apparatus  therefor.  Com- 
plete Specification.     July  2. 

16,232.  H.  Hempel.  A  process  for  producing  a  carbona  - 
ceous  agent  for  enriching  spirit.  Complete  Specification . 
July  8. 
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ir.,4.'>4.  B.  1>.  Bail  \  and  I..  1'.  Ford.    An  improved  raise 
bottom  for  the  mash  tons,  conversion  vessels,  hop  backs,  and 
malt  and  hop   kiln   floor-  found  in  breweries,   distill 
in. ill    houses,   hop  fhctoi  manufactories,  and 

vinegar  works.    July  12. 

16,503  \  .1.  Bonlt.— From  1'.  E.  Paulet,  France.  Im- 
proved process  for  the  rectification  •>(  wines,  spirits,  and 
other  alcoholio  liquors.     Jul}  12. 

16,609.  W.  1>.  Turner.  Improvements  in  the  treatment 
or  preparation  of  malt,  corn,  or  grain  for  brewing  or  other 
purposes.    July  13. 

16,836.  J.  Johnson.     Si .  i  lass  I. 

Complete  Specifications  Accepted. 
1896. 

19,945.  \.c.  Field.  Improvements  relating  to  malting. 
Jul)  7. 

19,616.  K.  Pattermann.  Improvements  in  or  connected 
with  germination  of  barley,  and  apparatus  therefor.  July  7. 

27,177.  J.  Grosse.  \n  improved  evaporating  or  vacnum 
apparatus  for  the  granulation  of  crrstallisahle  liquids. 
July  1 1. 

1897. 

4'.'-."'..  C.  \nii  ye.  A  machine  for  aerating  wine,  beer, 
and  other  fermented  and  unfermented  liquids.     Jun 

6468.  F.  W.  11.  Hempel.  Process  for  producing  luminous 
spirit,     June  33. 

14,106.  X.  Bendixcn.  Propagating  apparatus  for  deve- 
loping pure  culture  of  yeast  and  bacteria.    ,Iul_\  21. 

XVIII.—  FOODS,  SANITATION.  Etc.,  and 
DISINFECTANTS. 

Applications. 
A. — Foods. 

14,522.  .1.  E.  Lyndall.  A  new  food  or  food  ingredient. 
June  lj. 

14.621.  1!.  Haddan. — From  A.  Mamy,  France  Im- 
provements in  the  proci  rving  food.     June  16. 

15,145.  T.  Hill-Jones.  The  manufacture  of  a  new 
alimentary  extract.     Complete  Specification.     June  24. 

:  T.  Michon  and  M.  F.  Gouliet.  An  improved 
process  or  method  of  preserving  alimentary  products. 
Complete  Specification.     Jul] 

16,088.  W.  llorlick.  Improvements  in  edible  and  soluble 
tablets,  and  method  of  producing  the  same.  Complete 
Specification.     Julj  6. 

16,154.  J.  A.  Parker.  An  improved  method  of  preserving 
fruit,  eggs,  and  other  perishable  articles.     July  7. 

16,338.  K.  Wadhani.  A  new  or  improved  medicinal  and 
nutritive  eompouud  or  preparation.     .Inly  10. 

16,586.  J.   Hogarth.      Improvements   in    and    relating    to 
the   treatment   of   alimentary  substances   and    bever 
13. 

16,'.i3o.    F.    A.    Furlonge.       An     improved     process     for 
:ig  fresh  meat  or  produce  for  transport.     Julv  17. 

B. — Sanitation. 

14,895.  I  0.  Braithwaite.  Improvements  relating  to  the 
purification  of  water.     June  19. 

16,103.  E.  W.  Ives.  An  improved  method  of  extracting 
the  precipitated  sludge  from  the  bottom  of  fiat-bottomed 
tanks  used  in  the  purification  of  sewage  and  manufacture: s' 
waste  waters.     July  7. 

16,92?.  C.  (i.  T.  Dixon,  J.  Phythian.  and  F.  F.  Bennett. 
Improvements  in  the  treating  of  town  refuse  in  destructors, 
and  manufacturing  certain  by-products  therefrom.  Julj  17. 


C. — Disinfectants. 
Application-. 
W.  Smith  and  J.  E.  T.  Woods 


15,92' 


v      (lass   XII. 
15,972.  C.  Somen.     Process  tor  producing  a  disinfecting, 
deodorising,  and  bleaching  soap  powder.     Julv  5. 


Complete  Specifications  Accepted. 
A.—  Foods. 

-    \l   r.  Hatschek.    Production  of  compr    - 

_\e.,st.       .1  Illy     1  I. 

16,016.  A.  Backhaus.     An  improved   treatment 
milk  ol   eo»s  or  other  da 
suitable  as  food  for  infants  and  children.     June  28. 

i.   .1.  K.  Duke.      Improvements    in  the   manu; 
of   liquid    extracts    of  coffee   or    other    substances    and    in 
apparatus  for  the  purpose.     July  17. 

1897. 
6915.  K.  1.  i  I'Doherty.     Improve. I  method  ol  pr« 
the  decomposition  of  animal,  vegetable,  or  other  alio). >1 
roducts.     Filed  March  16.     Dateapplii 
Aug.  27.  1896,  heing  date  of  application  in  Queensland. 

I'.    Hyatt     Improvements   in    the    treatment    and 
utilisation  of  chicory.     Juni 

0,878.    W.    T.  Murray.     Process   for  preserving:  milk. 
July  21. 

B. — Sanitation. 

1896. 

-    .1.    Boyston.      An   improved   mode  of  treating 
night-soil.     June  28, 

1897. 

li.  Iribarnegaray.     An  improved  process  l 

preserving  butter  and  other  foodstuffs.     Juh  7. 

XIX.— PAPER,  PASTEBOARD,  Etc. 
Applications. 

15,601.    A.  Von  Feszty.     Improvements   relating   to  the 
production  of  paper  pulp  from  peat.     June  30, 

l."),797.     I\.    A.    Zschorner.      Manufacture    of    a 
material  suitable  for  making  paper  from  peat.     July  2. 

16,315.    H.    Schulte.       An    improved    process    of    aud 
apparatus   for  incorporating  dissolved  and  suspended  s„|,. 
-lances  into  paper,  cardboard,  or  pasteboard  in  long  si, - 
cylinder  machines.     Complete  Specification.     Julv 

XX.— FINE   CHEMICALS,    ALKALOIDS, 
ESSENCES,   axD  EXTRACTS. 
Applications. 

,610.  B.  Willcox.— From  C.  F.  BoehringerandSoi 
( ..  rmanr.  Improvements  in  the  manufacture  or  prepan 
of  theobromine.     Complete  Specification.     June  16. 

14,611.  IS.  Will,  ox.— From  C.  F.  Boehringer  and  Soehne, 

Germain.     Improvements  in  the  manufactur -prepai 

-    -eugeuol  and  derivatives  thereof.     Complete  Specifica- 
tion.      Julie  16. 

__  14,612.  B.  Willcox— From  C.  F.  Boehringer  and  Soehtie 
Germany.  A  process  for  the  production  of  triehloropurine 
Complete  Specification.      .Tun.-  16. 

14,613.  A.    Verity.     Improvements  in   the   manufacture 
and  production  of  perfumes.     June  16. 

15,093.   A.   M.   Clark.— From   V.   Kaufmann,   Germ 
--    tor    the   manufacture    of    soluble    compounds    of 
vegetable  globulins.     June  2::. 

Complete  Specifications  Accepted. 
1896. 
14,954.  C.  Goldschmidt.     The   preparation  of  a   conden- 
sation   product    from     vauilline     and     para  -  pbenetidine 
June  2;i. 

1  8,035.  O.  Imray.— From  The  Farbwerke  vonnals  Me  - 
Lucius,   and    Burning.      Improved    manufacture    of   osv- 
eamphor.     June  23.  J 
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1S97. 
»701.  K.  Dolle.     Manufacture  of   improved   preparations 
of  iron  for  medicinal  purposes. 

12.;>y9.     S.     Smithson.       Machinery     or    apparatus     for 
treating    myrobolams    for    obtaining   extracts    therefrom 
23. 


XXI.— PHOTOGRAPHY. 
Complete  Specifications  Accepted. 

1896. 
21,495.  W.  S.  Wain.     Improvements   in  dishes  or  bath~ 
employed  in  developing  and  like  photographic  and  chemical 
operations.    July  21. 

1897. 
12,922.  T.    C.    Porter.       Sensitive    plate    or    film,    and 
method  of   producing,  developing,  fixing,  and   toning  the 
same.     July  21. 


XXII.— EXPLOSIVES,  MATCHES,  Etc 
Applications. 

14,690.  A.  Liedbeck.  Improvements  in  the  manufacture 
of  nitrocellulose.     Complete  Specification.     June  17. 

14,!>89.  J.T.  Maguire — From  The  Diamond  Match  Com- 
panv.  United  States.  Improvements  in  matches.  Complete 
Specification.     June  J 1 . 

15,483.  B.  Baron.  Improvements  in  matches,  candles, 
and  the  like,  and  in  the  method  of  manufacturing  sunn-. 
June  29. 


15,499.  H.  Maxim.  Improvements  in  the  manufacture 
of  explosive  compounds.     Complete  Specification.    June  29. 

15,693.  F.  G.  du  Pont.  Improvements  in  and  relating 
to  process  and  apparatus  for  treating  guncotton  and  other 
purposes.     Complete  Specification.     July  1. 

16,206.  G.  de  Wolf.— From  11.  C.  Pettingell,  Canada. 
A  new  explosive.     July  8. 

16,777.  J.  Macnab.  Improvements  in  blasting  and 
blasting  cartridges.     July  15. 

Complete  Specifications  Accepted. 

1896. 

16.85S.  H.  Maxim.  Improvements  in  the  manufacture 
of  pyroxylin  smokeless  explosives  and  in  apparatus- 
therefor.     July  7. 

1897. 

4672.  L.  Koux.  Improvements  in  the  preparation  of 
explosives.     July  7. 

10,362.  O.F.Carlson.      Explosives.     July  7. 

13,522    W.  Majert.     Explosive  compound.     July  7. 

14,690.  A.  Liedbeck.  Manufacture  of  nitrocellulose. 
July  21. 

PATENT  UNCLASSIFIABLE. 
Application. 

15,170.  W.P.Thompson. — From  M.  Rosenbaum,  Ger- 
many. Improvements  in  or  relating  to  the  production  of 
porous  substances.     June  21. 
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NOTICES. 

Collective  Lndex. 

In  reply  to  numerous  inquiries,  the  compilation  of  the 
Collective  Index  is  in  active  progress,  part  of  the  work 
being  already  in  the  printers'  hands"  The  labour  of  revision 
and  correction  must,  however,  of  necessity,  take  time;  and 
it  is  hoped  that  those  members  who  have  already  subscribed 
will  extend  their  indulgence  to  the  Indexer,  who  is  makine 
every  effort  to  complete  this  vast  work. 
The  prices  are  as  follows  : — 

To  Members  (see  Rules  25  and  27)  and  Past 
Members  (see  Rule  30)  :  Libraries,  Corpora- 
tions, and  Exchanges  on   the  Society's  List. 

Each  copy  10s. 
To  Subscribers (>       \2s.  6d. 

Toothers u. 

»  las. 
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Notice  is  hereby  given,  for  the  information  of  members  and 
advertisers,  that  the  advertisement  columns  of  this  Journal 
have  been  contracted  for  by  Messrs.  Eyre  and  Spottiswoode, 
the  Society's  printers  and  publishers,  to  whom  all  commu- 
nications respecting  them  should  be  addressed.  The  circu- 
lation of  the  Journal  is  now  more  than  3,000  per  month. 


Williams,  P.  T.,  l/o  Hafod  ;  9,  Calvert  Terrace,  Swansea. 
Wright,  A.  C,  1  o  Bond  Street  ;   1 5,  Newland  Avenue,  Hull, 

Technical  Chemist. 
Wright,  Sidney  11,1b  Bcekenham;  o/o  Canadian  Goldfields, 

Ltd.,  Deloro,  Ont.,  Canada. 


#eto  |;)orfe  ^crtton. 


Gordon   Road,   Seaforth, 
7,   Brazenose    Street, 


CHANGES   OF   ADDRESS. 

Bloxam,  W.  Popplewell,  l/o  Greenwich;  Davy  Faraday 
Laboratory,  Royal  Institution,  20,  Albemarle  Street, 
London,  W. 

Colefax,  Dr.  A.,  lo  Chester  Terrace;  4,  Brick  Court, 
Temple,  E.C. ;  Journals  as  before. 

Peering,  W.  II. ;  Journals  to  Chemical  Department,  Royal 
Arsenal,  Woolwich,  S.E. 

Devey,  Arthur.  1  o  South  Kensingtou  ;  retain  Journals 
until  further  notice. 

Ewan,  Dr.  Thos.,  1  o  Smethwiek ;  40,  City  Road,  Bir- 
mingham. 

Felix,  Dr.  L.,  l/o  Warrington  ;  11,  Am  Rcndeel,  Hamburg. 
Germany 

Handy,  Jas.  O.,  !/o  London  ;  325.  Water  Street,  Pittsburg, 
Pa.,  U.S.A. 

Harkne-s,  W.,  l/o  Somerset  House;  1,  St.  Mary's  Road, 
Canonlmry,  X. 

Hawkins,  Ernest  M. ;  Journals  to  33,  Delaneev  Street, 
N.W. 

Hawkins,  H,  lo  Lyndhurst;  e/o  American  E.C.  and 
Schultze  Gunpowder  Co.,  Ltd.,  Oakland,  Bergen  Co., 
X.J.,  U.S.A. 

Haynes.  Geo.,  l/o  Litherland 

Liverpool. 

Jackson,   G.   B.,  l/o  Booth  Street 
Albert  Square.  Manchester. 

Lenders,  A.  W.  II.,  lo  Ontario  ;  Rockford  Sugar  Refinery, 
Roekford,  111.,  U  S.  \. 

Lett,  Stephen  J.,  l/o  Servia  ;  25,  Percy  Street,  Liverpool. 

Liversedge,  A.  .7.,  lo  Glasgow  ;  e  o  Beaman  and  Deas, 
32.  Victoria  Street,  Westminster,  S.W. 

McCulloch,  X.,  l/o  Melrose  street  ;  9,  West  Prince's  Street, 
Glasgow. 

M ■■!•:« en,  Atholl,  F.,  Journals  to  Laurie,  C.P.R.R.,  British 

Columbia. 

Matos,  L.  J. ;  Journals  to  "  The  Philadelphia  Museum-  " 
Philadelphia,  Pa.,  U.S.A. 

Pratt.  Walter  E.,  1  o  Lindow  Square :  85,  Regent  Street. 
Lancaster. 

Benter,  Dr.  Lndwig,  l/o  University  ami  Clinton  Places: 
150,  East  65th  Street,  New  York  City.  U.S.A. 

,'i,    W..    1  i.   Northampton   Street:   100,   Bagot   Street, 
Birmingham. 

Ids,   Dr.  Jno.,  1"    University    College:  79,  Balmoral 
Road,  Willesden  Green,  X.W. 

Skvortzoff,  B.  X.,  l/o  Loudon;  Imperial  Technical  School, 
Moscow,  I: 

Trcwby,  H.  ;  Journals  to  62,  St.  John  Street,  London,  E.C. 

iValsh,  F.  T.,  l/o  Hamilton  Printworks ;  Lowell  Dyeworks 
Lowell,  Mas-..  I    s.A. 

Whalley,!..  J.  dc,  1  o  Greenwich  ;  131,  Pepys  Road,  New 
Cross,  S.  I 

Williams,  David,  1  0  Liverpool  ;  e  o  Jas.  Farmer,  Manufac- 
turing Chemist,  West  Gorton,  near  Manchester. 


Chairman  :  Charles  F.  Chandler. 

I  ri      Ch  ■  irman :  T.  J.  Parker. 

Committee : 


W.  D.  Hurne. 
G.  A.  Prochazka. 
Clifford  Richardson. 
M'm.  Jay  Schieffelin. 
R.  C.  Schiipphaus. 
G.  YV.  Thompson. 


M.  Alsberg. 
W.  M.  Chadwick. 
H.  Clementsou. 
Virgil  Coblentz. 
H.  Endemann. 
W.  F.  Fuerst. 
Jas.  Hartford. 

11   ..  Treasurer:  R.  C.  Woodcock. 

Hon.  Local  Secretary : 

Dr.  H.  Schweitzer,  77,  William  Street,  Xew  York,  U.S.A. 


Meeting  held  on  Friday,  April  23rd,  1897. 


PROF.    C.    F.    CHANDLER    IX    THE    CHAIR. 


A  XEW  PETROLEUM  WELSBACH  LAMP. 

BY     C.    K.    3IUNXS. 

The  Washington  light,  although  a  new  thiug  in  America,  i- 
in  extensive  use  iu  Europe.  The  two  most  prominent 
places  illuminated  by  it  are  the  Boulevard  Haussmann  in 
Paris  and  the  Grand  Place  in  Brussels.  It  is  also  in  use  in 
Spain,  Italy,  Russia,  and  Portugal. 

The  plant  consists  of  a  tank  or  reservoir  for  holding  oil, 
a  copper  tube  for  conducting  the  oil  to  the  lamp,  and  the 
lamp  itself.  The  tank  has  three  openings,  one  for  filling, 
one  for  pumping  air  in  upon  the  oil  for  the  purpose  of 
forcing  the  oil  out  of  the  tank,  and  a  third  through  which 
the  oil  leaves  the  tank.  If  desired,  a  pressure  gauge  may 
also  be  added.  The  tube,  through  which  the  oil  is  forced, 
is  enlarged  inside  the  tank  and  contains  a  filter,  consisting 
simply  of  waste  sufficient  only  to  retard  any  solid  matter  in 
the  oil.  However,  the  ordinary  kerosene  used  is  compara- 
tively pure,  and  this  filter  plays  but  a  small  part. 

The  pressure  necessary  to  force  the  oil  to  the  lamp  at  the 
consumption  rate  is  40  lb.  per  square  inch,  but,  by  raising 
it  to  55  lb.,  it  in  no  way  affects  the  burning  of  the  lamp  and 
allows  15  lb.  through  which  the-pressure  may  drop.  A  few 
strokes  of  the  pump  once  a  day  with  this  tank  is  sufficient. 
The  question  of  constructing  tanks,  to  deliver  any  quantity 
of  oil  for  only  one  pumping,  is  a  question  of  but  little 
thought.  Utilising  this  drop  of  pressure,  a  tank  can  be 
constructed  which,  when  once  the  pressure  has  been  raised 
to  55  lb.,  it  would  not  be  necessary  to  again  touch  until 
5  galls,  of  oil  had  been  consumed.  In  this  lamp  this  would 
he  after  burning  100  hours.  For  inside  lighting,  this 
would  mean  about  20  days,  and  for  outside  lighting  about 
10  da\  -. 

The  tube  which  conducts  the  oil  to  the  lamp  is  seamless 
drawn  copper  tubing,  that  used  iu  this  case  having  an  out- 
side diameter  of  ■£%  in.  and  an  inside  diameter  of  -j'j  in. 
This  tubing  is  made  iu  four  sizes  and  can  be  furnished  in 
lengths  of  from  50  ft.  to  100  ft.,  annealed  so  that  it  may  be 
bent  around  a  small  diameter  without  cracking  or  breaking. 
The  outside  diameter  of  one  size  is  the  same  as  the  inside 
diameter  of  the  next  size  smaller.  This  enables  us  to 
make  joiuts  by  simply  introducing  one  size  into  the  next 
larger  size,  about  one-half  an  inch,  and  soldering  the  joint ; 
or,  for  joining  two  pieces  of  the  same  size,  by  using  a 
short  piece  of  the  next  size  larger,  and  slipping  it  over 
both  ends  and  soldering.      Tees  and  crdsses  are  made  in 
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the  mme  way.  In  the  bis  months  the  lamp  hag  been 
burning  in  our  offices  in  Wall  Street  I  have  not  experi 
the  slightest  trouble  from  clogging  of  the  tuhe, 
ordinary  kerosene  being  always  used.  In  piping  for  n 
number  of  lamps  to  be  supplied  from  one  tank,  il 
necessary  to  run  one  large  feeder  pipe  of  a  larger  size  and 
take  branches  from  it  to  each  lamp. 

The  1  imp  consists  of  only  three  principal  parts,  \i/.,  the 
vaporising  tube,  the  mantle  supports,  and  the  bodj  of  the 
lamp.  The  vaporising  lube  is  the  tube  which  passes  up 
in  tin'  centre  of  the  lamp,  and  is  so  called  because  the  oil 
!-  vaporised  ho  it  03  the  heat  of  the  mantles  on  either  side. 
The  small  copper  tubing  leading  from  the  tank  enters  the 
vaporising  tube  near  its  lower  end  at  the  bottom  of  the 
lamp.     Referring   to   the   drawings,   Figs.    1    and  2  show 

Fig.  1.  Fig.  -'. 
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oris  of  the  body  of  the  lamp.  ('•  i>  the  vaporising 
tube  iu  which  the  oil  is  vaporised.  The  upper  end  of  this 
tube  terminates  in  the  centre  of  an  inverted  "T"  tube 
through  which  the  air  is  drawn  from  the  outside,  and  also 
through  which  the  oil  vapour  and  air  is  delivered  to  the 
mixing  chamber  D.  From  there  the  mixture  is  delivi 
to  the  burner-  B  by  means  of  the  tubes  ( '  C. 

Fig.  '2  is  a  section  of  .the  lamp  in  a  plane  through  the 
lelivery  tubes  C  (  .  Fig.  3  is  a  section  of  the  same  lamp 
in  a  plane  through  the  inverted  '•  T  "  tube  F,  F.  F1.  The 
oil  enters  the  lamp  at  the  lower  end  of  the  vaporising  tube 
i.  Che  heat  of  the  mantles  on  either  side  vaporises  the 
oil  iu  it.  The  vapour  rushes  out  through  a  minute  hole 
in  the  upp<  r  end  of  the  tube  up  into  the  tube  F1.  In  doing 
so  it  draw-  air  in  through  the  tube-  I'  F,  and  the  air  and 
vapour  passing  up  through  1:  strike  against  the  top  of  the 
mixing  chamber,  and  are  thoroughly  mixed.  Thence  it  i- 
forced  from  the  mixing  chamber  by  more  vapour  coming 
in,  and  is  delivered  to  the  burners,  where  it  burn-  with  a 
blue  name.  This  flame  heats  the  mantles  to  incandescence 
and  produces  a  light  of  great  intensity,  yet  mellow  and 
pleasing  to  the  eye-.  Lamps  can  be  made  having  one,  two. 
three,  or  any  number  of  burners.  The  consumption  of  oil 
is  very  small. 

To  test  consumption  of  oil  a  two-burner  lamp  was 
cleaned  thoroughly,  new  mantles  were  put  on,  ami  it  was 
lighted.  The  light  was  burned  162  hours,  and  the  consump- 
tion wa-  8  galls,  of  oil,  i\e.,  at  the  rate  of  li-l  hours  for 
M.  of  oil.  During  the  entire  test  the  lamp  was  not 
touched  iu  any  way  except  to  light  it  and  turn  it  out. 


The  safety  of  the  lamp  is  one  of  its  principal  features, 
The  bodj  of  oil  i-  in  the  tank,  and  is  thus  go  I  i  from  thi 
lamp,  and  Conducted   to  it    in  such   small  quantities,   (1 

-  explosion   impossible.     Thi-  feature,  combined  with 
tin-  portability,  the  cheapness  and  beauty  of  the  light,  m 
it  highly  commendable  tor  country   houseB.     For  oat-id'* 

lighting,  the  t  ink  may  be  put  in  the  bottom  of  the  lamp- 
post, making  each  One  an  isolated  plant. 

in  one  of  nn  tests,  the  lamp  was  placed  in  Buch  a  strong 

draught    that   one  -ide   of   the    mantle  nearest  the  BOUT)  I 
the  draught  wa-  cooled  and  consequently  nut  incandescent, 

while  tlie    rest    of  that    mantle  and  the  entire    Other    mantli 

were  as  bright  as  usual.    I'pon  the  draught  being  stopped, 

the  whole  mantle  ag.  in  became  bright.  'Ibis  is  simply  to 
show  "bat  little  effect  a  draught  has  upon  the  burning  of 
the  lamp. 

The  mantle  supports  differ  from  ones  similar  to  those 
usod  on  the  WekVbach  gas  lamp.  In  thi-  lamp,  the 
Washington  mantle  has  at  it-  top,  a  bail  so  to  speak,  and 
the  wire  support  for  it  has  at  its  upper  end.  a  hook,  upon 
which  the  mantle  i-  hung.  Thi-  makes  tin  support  really 
a  point,  enabling  the  mantle  to  -wing  in  any  direction, 
while  in  mantle-  having  suspensions  similar  to  the  Wel-bach, 
they  crack  off  near  the  top  because  they  are  suspended 
upon  an  axis,  and  can  only  -wing  two  way-,  backward  ami 
ird. 

Another  important  point  in  favour  of  the  hook  supports 
i-  that  the  supports,  never  having  to  be  removed,  to  change 
mantle-,  the  new  mantles  are  the  same  height  above  tin- 
burner,  on  both  burners,  and  consequently  both  burn  with 
equal  brilliancy.  This  height  being  once  fixed,  for 
maximum  brilliancy,  is  never  changed  when  ni 
replace  old  mantle-.  The  Washington  mantles  are.  and 
of  course,  have  to  be,  much  stronger  than  mantles  for  gas 
burners.  Thi-  intense  heat,  baking  them  so  hard  that  thej 
become  like  china,  in  so  doing  prolongs  their  life,  making  ' 
them  last  about  1,000  hours. 

Iu  tin;  Washington  lamps,  it  will  he  noticed  that  there 
are  no  shadows  from  the  side  tube,  the  reason  being  that 
the  sources  of  light  are  -o  large  that  the  rays  overlap,  and 
consequently  can  produce  no  shadows.  For  this  reason. 
together  with  tl  --  of  the  light,  it   is  admirably 

adapted  to  stereoptican  use. 

Discission. 

Mr.  Minns,  in   rephj  to  a  question  from  the  chair,  s.ii.l 

that    the   lamp  wa-   stated   to   be    1 ,' Ik 

hid  compared  it  with  the  standard  arc  lamp,  to  which  it 
[.roved  equal,  lie  could  turn  the  lamp  down  until  the 
mantle  burned  red,  but,  as  the  vaporisation  depended  on 
the  heat  from  the  mantle,  he  would  not  advise  turn: 
lower  than  about  half  candle-power.  It  was  somewhat 
ted  by  old  and  outside  disturbance-,  but  when  burn- 
ing full  a  cold  draught  did  net  affect  the  vaporising  tuhe 
and  it  burned  steadily. 

Mr.  Lewis  T.  Wbight  -aid  that  anyone  who  h 

occasion  to  review  fuel  gas  mu-t  have  remarked  the  number 

ant  lamp-    to    burn  alcohol  or  light  petroleum   spirit. 

ry  month  he  had  noticed  numbers  of  inventions  on  the 

tinentof  this   form  of  lamp— a  form  which,  no  doubt, 

would    lie    very    useful    iu    places    unsupplied  with   <*,i-   or 

:;  io  light:  but  he  thought  that  the  author'-   esl 
1,000  candles   somewhat  high,  aid  that  a  strict  determina- 
tion would  show   that   these  mantles   were  giving  about  the 

amount  of  light   as  a  Welsbach  mantle  with  a 
supply,    viz.,    about    60    to    So    candles    per    mnntie.     The 
author  had  not    informed  them  a-  to  what   class  of  oii  was 
used,  but   he  presumed  that   it  wa-   gasoline  of  very  li"ht 
gravity. 

Mr.  Mi  \n-  -aid  it  was  ordinary  kerosene  of  about  150 
flash  test,  such  as  was  in  general  use. 

Mr.  Wm<  ht,  continuing,  said  that  assuming  SO  candles 
to  be  the  light  giveu  by  one  of  these  mantle-  and  the  con- 
sumption for  10  hours  to  be  half  a  gallon,  that  would  give 
the  same  dun  as  oil  burning  in  an  ordinary  petroleum  lamp, 
which   won  to   be   rather  low,  so  it  was  perhaps 

-    .le  the  amount    of  light   emitted  was    in  reality  rather 
iunr»  than  from  the  ordinary  Welsbach  gas  burner. 

B    g 
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Mr.  Minns,  in  reply,  said  that  a  Welabach  lamp  burn- 
ing by  the  side  of  this  lamp  appeared  as  it'  about  half-turned 
down,  but  on  turning  out  the  Washington  lamp  it  proved 
to  be  giving  a  full  bright  light.  As  regarded  the  amount  of 
heat  generated  lie  had  made  uo  tests,  but  he  could  say  that 
in  the  centre  of  the  flame,  with  the  mantles  removed, 
platinum  melted,  indicating  a  temperature  of  about  3,600 
degrees. 
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I.— PLANT,  APPARATUS,  AND  MACHINERY. 

Steam  Plant,  Leakages  in.     Engineer,  84,  July  23, 
1897,  84. 

The  importance  of  leaks  in  a  steam  plant  is  brought  out 
with  startling  distinctness  by  the  following  calculation  :  — 
A  square  inch  of  area  will  discharge  Jv  lb.  of  steam  per 
second  for  each  pound  absolute  of  pressure.  Suppose  a 
station  to  have  125  lb.  gauge,  140  lb.  absolute  pressure, 
then  a  square  inch  of  area  would  discharge  2  lb.  of  steam 
per  second,  or  7,200  lb.  an  hour,  which,  at  the  standard 
rate  of  30  lb.  per  hour  per  horse-power,  is  240  horse-power. 
The  inquiry  is  made  as  to  how  many  leaks  it  takes  to 
aggregate  a  square  inch.  In  a  small  station,  it  is  thus 
suggested,  the  unsuspected  leaks  may  assume  a  very  large 
proportion  of  the  steam  produced. 

Formation  of  a  Dangerous  Boiler  Incrustation  by  Lime 
washed  out  of  Concrete.  Dingler's  Polyt.  Jour.  305, 
[4],  96. 
A  bad  case  of  boiler  incrustation,  due  to  lime  dissolved 
out  of  the  cement  used  in  a  newly  constructed  water- 
channel,  is  reported  from  the  laboratory  of  Drs.  Hundes- 
hagen  and  Philip  (Stuttgart),  in  a  communication  to 
Giessler's  Baumaterialienkunde.  The  feed-water,  which 
was  drawn  from  a  pure,  soft  river  -upply,  which  had 
never  before  occasioned  any  trouble,  was  found,  after 
passing  through  the  conduit,  to  contain  0' 06  grm.  of  calcium 
hydrate  per  litre  ;  in  consequence,  a  very  hard  incrustation 
formed  in  the  boiler,  causing  the  overheating  and  burning 
of  the  boiler-plates.  On  analysis,  the  incrustation  was 
found  to  have  the  following  composition: — Moisture,  0'30  ; 
combined    water    and    trace   of    organic    matter,    21-87  ; 

•  Any  of  these  specifications  may  be  obtained  by  post  by  remitting 
8d. — the  price  now  fixed  for  all  specifications,  postage  included— to 
C.  X.  Dalton,  Esq.,  Comptroller  of  the  Patent  Office,  Southampton 
Buildings,  Chancery  Lane,  London,  W.C. 


calcium  oxide,  67*20  (as  hydrate,  but  partially  combined 
with  silica);  magnesium  oxide,  0*78  (as  hydrate,  but 
partially  combined  with  silica)  ;  calcium  carbonate,  7"  iO  ; 
calcium  sulphate,  0"  28  ;  alumina,  0- 40;  ferric  oxide,  0*16; 
soluble  silica,  1  ■  40  (combined  with  calcium  and  magnesium)  ; 
and  clay,  with  trace  of  sand,  0'  11  per  cent. 

As  lime  decreases  in  solubility  in  proportion  as  the 
temperature  of  the  water  rises,  such  an  incrustation  is 
deposited  most  readily  on  the  hottest  parts  of  the  boiler 
plates.— H.  H.  B.  S. 

PATENTS. 

Drying,  Distilling,  Concentrating,  and  other  like  Purposes, 
Impts.  in  Vacuum  Apparatus  for,  and  in  the  Method  of 
and  Means  for  Obtaining  and  Maintaining  Vacuum 
therein.  J.  Longshaw,  Burlington  Street,  Liverpool. 
Eng.  Pat.  9084,  April  30,  1896. 

The  vacuum  pan  or  evaporator  A  is  connected  through  the 
pipe  B  and  condenser  C  with  the  air-tight  receiver  F,  from 
which  the  water  can  be  drawn  off  through  the  long  depen- 
dent pipe  K,  so  as  to  always  maintain  a  partial  vacuum  in 
the  evaporator.     Instead  of,  or  in  conjunction  with,  the  pipe 
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K,  a  pump,  &c.  connected  to  the  pipe  L  may  be  employed 
to  draw  off  the  water.  In  starting  the  apparatus,  the  main 
valve  V6  is  closed,  and  the  branch  valve  V2  opened,  steam 
being  admitted  through  the  valve  V1  and  blown  off  through 
the  valve  V2  until  all  the  air  is  expelled  from  the  evaporator. 
Next,  the  valves  V1,  V2  are  closed,  and  the  water-supply 
valve  V4  and  branch  valve  V3  opened  until  the  receiver  F 
and  coil  C  are  filled  with  water..  Finally,  the  valves  V3,  V4 
are  closed,  and  the  valve  V'  and  the  discharge  valve  of  the 
pipe  K  or  L  opened. 

The  claims,  given  briefly,  are : — (1.)  For  the  apparatus 
as  a  whole,  and  as  described  and  figured.  (2.)  For  depen- 
dent pipes,  such  as  K,  for  the  purpose  given.  (3.)  The 
method  of  producing  a  vacuum  in  vacuum  apparatus,  by 
the  aid  of  a  water  elevator  or  of  a  dependent  pipe,  K,  or 
both.— K.  A. 

Washing  or  Leaching  Granular  Substances  and  Separating 
the  same  from   the   Lit/aids   used,  Impts.   in   Apparatus 
for.      R.    Moodie,    Alkham    Road,    Stoke    Newington, 
'London,  N.     Eng.  Pat.  10,784,  May  19,  1896. 
The  liquid  and  granular  materials  are  placed  in  proper  pro- 
portions in   the  tank   A,  in   which   they  are   mixed  by  the 
revolving    stirrer  B.     The  arms  of   this  stirrer  consist  of 
upwardly  and  outwardly  directed  tubes   or  open   channels, 
through  which  the  mixed  materials  are  lifted  and  discharged 
through  the  passage  1  into  a  settling  tank.     From  this  tank 
the   liquid  flows  through  the   receiver  F  into  the  tank  D. 
By  removing  the  plug  G  from  the  pipe  2  to   the  pipe  3,  the 
liquid  can  be  passed  back  through  the  tank  A,  to  wash  out 
any  solid  matter  remaining  therein.     An  adjustable  elbow 
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pipe  is  provided    to  drain    the  remaining  liquid    from  the 
settling  tank  into  the  receiver  F  it  the  finish  of  the  operation. 

—  K.  A. 

Filtering  Apparatus,  Impts.  in.    J.  A.  Orme,  Egremont, 
County  of  Chester.     Eng.  Pat.  11,080,  May  21,  IS 

Tin.  filtering  medium  is  placed  between  perforated  plates 
in  a  vertical  cylinder.  Tlie  feed-water  enters  at  the  bottom 
of  the  cylinder  and,  flowing  upwards  through  tlie  lilterintr 
media,  escapes  through  a  pipe  attached  to  the  cylinder 
Soluble  chemicals  may  also  be  added  to  the 
material  to  purify  the  water  in  transit  through  the  apparatus. 

— (>.  H. 

Evaporating  Apparatus,  Improved.     R.  H.  F.  Finlav. 
Belfast.     Eng.  Put.  16,552,  July  27,  1896. 

\  •  ihmi'.kr  i-  attached  to  the  bottom  of  the  vacuum-pan. 
so  that,  during  evaporation,  the  solids  deposited  may  be 
a  time  to  time  removed  without  stopping  the  pit* 
solid  deposits  arc  caught  on  a  perforated  plate  in  the 
chamber,  while  the  liquor  passing  through  maybe  a -q  orated 
again  into  the  vacuum-pan.  Suitable  valve-  are  fitted  to 
enable  these  operations  to  be  carried  on,  while  a  cleaning 
door  is  fitted  in  the  chamber  above  the  perforated  plate  for 
removal  of  the  sediment. — I  >.  II. 

A  Still  or  Tank  for  the  Distillation,  Boiling,  and  Holding 

■'  Acids.  Alkali,  and  other  Corrosive  Liquids.     P.  Bray. 

Cinderford,  Gloucester.     Eng.  Pat  16,877,  July 30, 1896. 

'I'm.  base,  sides,  and  cover  of  a  still  or  cistern  are  formed 
of  single  blocks  of  a  selected  stone,  such  as  the  grej 
"  Forest  of  Dean  "  or  "  Pennant  "  stone,  squared  and 
dressed,  and  having  grooves  made  in  their  touching  sur- 
-  to  receive  pieces  of  solid  rubber  as  packing,  forming 
tight  joints.  The  bottom  and  sides  are  clamped  together, 
the  iron  bands  being  tightened  by  bolts  and  nuts  or  the 
like.-  E.  S. 

Decanting  Apparatus,   Impts.    in.     W.  1..  Wise,  London. 

From  Sle-st:-.  Solvav  and  Co..  Brussels,  Belgium.     Eng. 

Pat  17,980,  Aug.  13,  1896. 
The  apparatus  consists  of  a  box  or  casing,  funnel-shaped 
at  the  bottom,  with  a  valved  aperture,  aud  an  overflow  at 
the  top.  The  turbid  liquid  flows  into  a  compartment 
formed  on  one  side  by  a  solid  plate  reaching  nearly  to  the 
bottom,  so  that  it  may  not  overflow  before  being  cleared. 
i  v  passage  upwards  through  a  series  ot  inclined  parallel 
pistes  arranged  to  divide  the  interior  of  the  box  into  many 
equally  spaced  ami  inclined  compartments.  Each  of  these 
plates  is  provided  on  its  under  side  w  ith  a  series  of  half 
partitions  or  vanes,  approximately  at  right   angles  to  the 


plate, forming  inverted  angular  troughs,  which  imped,  the 
upward  Bon  ol  the  liquid,  and  give  time  for  deposition  to 
take  place  on  the  inclined  ledges  which  these  vanes* 
-titute.  Thus,  the  deposit,  as  il  forms,  settles  continually 
to  the  bottom,  whilst  the  liquid,  cleared  a-  it  rises,  flows  off 
ai  the  top.     li  is  staled  that  "il.  men!  is  such  tli.it 

the  decanting  apparatus  comprises  a   very  large  numbei 
small  decanting  chambers  or  passagi 

matelj   b tal  or  Blightlv  inclined  tube  of 

angular  Bection."    The  Apparatus  i-  shown  in  two  cross 

ons  taken  at   right  angles  to  one  anothi  r,  one  of  the 

sections  having  an  upright,  and  the  other  an  inclined  form. 

— F    - 

Condenser  for  Steam-heated  and  Similar  Pans  oi     ; 
chiefly  applicablt   to    those   used  in    treating  Aromatic 
Substances ;  A  New    or  Improved.    .}.  F.    Henderson, 

Manchester.     Fug.  Pat.  74  1:',  March  L'l.  l -•.■;. 

Tin:  pan  nter  claims  the  combination  of  a  hollow  dome 
provided  with  a  cover,  in  and  through  which  a  current  of 
cold  water  circulates,  in  pans  or  vessels  lor  extracting  the 
aromatic  principles  of  bops,  .x  •  The  whole  arrangen 
forms  a  condenser,  and  it  is  tilled  with  an  inlet  pipe  near 
its  lowest  side  and  circumference,  with  the  delivery  i  ad 
ntially  disposed  to  the  circumference.  It  is  also  titled 
with  an  outlet  or  discharge  pipe  in  its  uppermost  and  central 
part.—"    II. 


II.-FUEL,  GAS,  AND  LIGHT. 

Illuminating  Gas  :  Pap<  rs  read  at  the  Annual  Congress 
ot'  the  Societi  Technique  du  Ga:  en  Frame.  J.  Gas 
Lighting,  1897,  70,  lo'J  — 110. 

The  grate  invented  by  .T.  Kudlicz,  of  Prague,  for  the  com- 
bustion   of  breeze,  coal   dust,  &c,  was  described  by    M. 

Jouanne.     It   i-  i structed  of  cast-iron  plates,   and   has 

conical  perforations,  0*15  in.  wide  at  top  and  0"7  in.  at 
bottom,  numbering  i-'-  per  square  foot.  Below  the  plate-  is 
an  underblast  chamber  into  which  a  steam  injector  forces 
air  at  a  pressure  of  1  inch  of  "aler,  and  this  blast  ot'air  and 
steam  fans  the  fuel  on  the  plates  into  vigorous  combustion. 
With  this  grate.  1  lb.  of  breeze  has  been  found  to  evaporate 
7  to  74  lb.  of  "liter;  whilst  in  another  experiment  70  per 
cent,  of  the  available  calorific  power  of  the  fuel  was  utilised. 
The  application  of  the  grate  has  hitherto  been  chiefly  for 
boiler  furnaces,  but  it  is  adapted  for  any  high-temperature 
furnace,  and  is  to  be  tried  shortly  for  heating  a  setting  of 
gas  r.  ■ 

A  hinged  scoop  for  charging  gas  retorts  was  described  by 
M.  Lauiain.  It  is  10  ins.  wide  and  6  ins.  deep  and  contains 
the  whole  charge.  It  i?  built  up  of  two  quadrauts  of  sheet 
steel,  which  are  drawn  apart  by  means  of  lever  handles 
when  the  scoop  i-  in  the  retort.  The  coal  then  drops  through 
the  longitudinal  opening  in  the  scoop  on  to  the  bottom  of 
the  retort.  The  scoop  is  used  in  conjunction  with  a  stirrup 
support,  which  travels  on  an  overhead  rail  in  front  of  the 
bench  of  retorts.  Three  men  are  necessary  for  its  manipu- 
lation, and  30  to  40  seconds  are  occupied  in  charging  each 
retort. 

A  scheme  for  converting  transverse  to  longitudinal 
benches  of  retorts  for  the  better  accommodation  of  stoking 
machinery  in  the  retort  house  was  given  by  1ST.  Leelaire. 
A  feature  of  the  scheme  is  the  erection  of  settings  of  12 
retorts.  Six  of  the  retort-  are  connected  in  pairs,  with  one 
ascension  pipe  per  pain  Fach  setting  is  li  ft.  4  ins.  wide, 
and  is  capable  of  carbonising  11*8  tons  of  coal  per  21 
hours.— J.  A.  B. 

Gas  Industry.  Notes  on  the  By-Products  af  the. 
H.  Bunte.  J.  fur  Gnsbeleucht.  40,  1S97.  405—407. 
The  relation  subsisting  between  the  staple  product  and  the 
by  products  of  the  gas  industry  has  altered  greatlv  in 
recent  years.  A  glance  at  the  present  and  probable  future 
position  of  the  by-products —  coke,  tar,  ammoniacal  liquor, 
and  cyanogen— is  not  inopportune. 

The  importance  of  coke  as  a  household  fuel  is  gaining 
recognition,  but,  except  in  gas-  and  waterworks,  coke 
and    breeze   are   very    seldom    used  as   boiler   fuels.      Yet 
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their  use  in  large  towns  would  afford  a  simple  solution  of 
the  problem  of  smoke-prevention.  A  grate  constructed  to 
burn  coal  requires  considerable  alteration  before  it  becomes 
suitable  for  burning  coke.  The  heat  of  combustion  of  eoke 
is  the  most  important  factor  in  computing  its  value  as  a  fuel ; 
but  verv  scant;  information  exists  on  the  composition  and 
calorific  value   of  coke.     The  results  given  in  the  annexed 


table  refer  to  average  samples  of  coke  from  the  gasworks 
at  Berlin,  Breslau,  Munich,  and  Hamburg.  The  air-dried 
eoke  has  an  average  value  of  6,959  calories  per  kilo.,  with  a 
maximum  deviation  of  about  +  8'5  per  cent.  Though  this 
calorific  value  is  less  than  that  of  good  coal,  yet  uniform  and 
smokeless  combustion  of  coke  may  be  attained  in  suitable 
furnaces,  and  a1  higher  duty  than  from  other  fuels  secured. 


Chemical  Composition  and  Calorific  Value  of  some  Gas  Cokes. 


Source  of  the  Coals  from  which  the  Coke 
was  made. 


Composition  of  the  Air-dried  Coke. 


Names  of  Fits. 


Ig 


TheKuhr |  Consolidation 85*18 

Rhine-Elbe  and  Alma SS'30 

Ewald 80-63 

Bonifaciua 82-03 

Camphausen 82*91 

Heinitz SS'OS 

Deutscbland 83*24 

K6nig<n  Louise 86*35 

United  Gliickhilf B2*S8 

Sulkov 81*60 

Paukraz B0-73 

(Unknown) 80*71 


The  Saar 

Upper  Silesia 

I.  .wer  Silesia 

Bohemia 

England 


0*70 

0-81 
0-90 
1-07 
1-00 
0-78 
(I '73 
0-54 
0-92 
0'o3 
0*83 
0-70 


4-04 
4*80 
3'74 
3-61 
3-i)0 
2*85 
3-13 
2-01 
2  34 
2*96 
:;-st 
4-41 


M-S7 

1-79 

0-88 

1-71 

1-17 

2-33 

1-02 

1-53 

1*48 

1-79 

0-81 

0-96 

0-96 

3-20 

0-96 

3-73 

1-24 

1 -5J 

11-911 

L*S9 

0\H1 

2-31 

1-10 

1*69 

7-  42 

6-50 

11*18 

10-74 

10-27 

B-52 

3  7-2 

6-41 

11-60 

9*62 

11*48 

11-33 


Composition  of  the 
Substance  freed  from  Water 

and  Ash. 


■a  . 

o 

3 
<D 

be 

O 

~< 

-a 

AS 

1 

a 

a 

o 

-r. 

91 1 -79 
91-79 
S6-49 
87*73 
87*94 
92-52 
93- OS 
sii-Mi 
S6-SS 
88-99 
86*21 
86-98 


93 -s-.' 
92-93 
93*28 
93-50 
94-28 
95-20 
94-80 
96*09 
94*82 
95  07 
93-lU 
92  79 


0-77 

4-45  i 

o-ss 

5-23 

1-01 

1*38 

1-22 

4*12 

1*14 

2-96 

0-S4 

3-08 

0-81 

3-36 

0-60 

2-23 

1-06 

2*69 

0-60 

3-33 

0-96 

1-  Hi 

0-87 

507 

0-96 
0-96 
1*36 
1*16 
1  -62 
0*83 
1-03 
1-0S 
1-13 

l'OO 
0*94 

1  27 


Source  of  the  Coals  from  which  the  Coke 
was  made. 

Carbonisation. 

Calorific  Value. 

Calorific  Value  of  the 
Combustible 

Substance. 

District. 

Names  of  Pits. 

o 

"3 
■a 

3 

Fixed  Carbon. 

Volatile  Matter. 

■ji 

M 

E* 

CD 

-  ~ 

SB 
o 

By  Dulong's 
Method. 

X 

-3 

98*0  i 
96*25 
95*16 

95-30 
95-41 
98-30 
94*34 
94-34 
97*14 
66-85 
95-22 
95-40 

90*58 
89*75 
83*98 
84*56 

S.V14 
91*78 
90*62 
87*93 
85-54 
87*23 
83-74 
SI -07 

0-21 
2*04 

•■•51 

3*17 
2*80 

0-74 

2-  ii ; 

1-93 
1-34 
1  "76 

2*47 
2'91 

6,967 
6,982 
6,675 

li.Stl 

6,935 
7,271 
7.257 
7.0S0 
6,877 
6,913 
6,647 
6,616 

7,057 
7,071 
6,716 
6351 
6,936 
7,268 
7.265 
7,111 
0,960 
6,991 
6,702 
6,695 

7,686              7.785 

Ewald. 

7.1)17 
7,731 
7,808 
7.S99 
7,305 
7.817 
7.903 
7.926 
7.77s 
7,726 
7,018 

7.7o; 

7.7S1 

7,819 

7.909 

7,862 

7.826 

7,938 

Lower  Silesia 

8,022 

7,865 

7. -vii 

7,7"- 

Tar  and  ammonia  have  suffered  depression  from  the 
output  of  coke-ovens.  Ammonium  sulphate  has  fallen  li- 
vable continuously  in  recent  years,  owing  to  over-production 
at  gasworks,  coke-ovens,  and  the  Scotch  shale  distilleries, 
and  i'  fan  in  future  only  yield  a  very  moderate  return. 
The  chief  use  of  ammonia  (about  90  per  cent.)  is  as  sul- 
phate, for  mauurial  purposes,  and  this  use  is  now  threatened 
bv  the  appearance  of  another  competitor  iu  "nitragin,"  a 
preparation  for  inoculating  soil,  so  as  to  aid  the  assimilation 
of  atmospheric  nitrogen  by  plants.  Experiments  with 
Ditragin  have  not,  so  far,  been  very  successful,  and  its 
competition  has  not  yet  been  keenly  felt  (see   this  Journal, 

797  '.  Ammonia  iu  other  forms  than  the  sulphate 
yields  better  returns,  but  the  production  of  other  ammo- 
nium -alls  is  too  specialised  an  industry  for  general 
loption  in  gasworks.  In  seme  medium-sized  works,  a 
concentrated  gas-liquor  containing  about  15  per  cent,  of 
ammonia,  is  now  made  in  place  of  ammonium  sulphate 
(which  contains  25  per  cent,  of  ammonia),     (las  liquor  is 

irgely    used   for   the    production   of    liquefied    pure 
ammonia  for  refrigerating  purposes. 

Ogen  has  recently  been  the  most  valuable  constituent 
of  the  spent  oxide  from  the  purifiers,  but  the  production  of 
cyanide  has  now  greatly  increased,  and  equal-,  if  it  docs 
not  exceed  the  demand.  Hence  the  value  of  spent  oxide 
rich  in  cyanogen  has  dropped. — J.  A.  Ii. 


Naphthalene  in  Modern  Gas  Manufacture,  and  the  Car- 
buretting  of  Illuminating  Gas.  W.  Young  and  T. 
Glover.     J.  Gas  Lighting,  1897,  70,  16—19. 

Modern  gasworks  practice  aims  at  securing  the  highest 
illuminating  value,  expressed  in  sperm  candles,  from  the 
coal  upon  the  smallest  area.  Carbonisation  at  high 
heats,  and  condensation  wherein  dense  liquid  hydro- 
carbons are  removed  before  they  take  into  solution 
gaseous  hydrocarbons,  have  been  found  to  achieve  that 
aim,  but  at  the  sacrifice  of  high  illuminating  power. 
Moreover,  this  system  of  carbonising  and  condensing 
favours  the  production  of  naphthalene  and  its  deposition  as 
a  solid  in  the  gas  mains.  The  gas  so  produced  is  free  from 
hydrocarbons  of  similar  vapour  tension  and  boiling  point  to 
naphthalene,  though  they  occur  in  gas  made  at  lower  tem- 
peratures and  in  cannel  gas.  When  they  occur  they-  are 
deposited  as  liquids  whenever  naphthalene  is  deposited,  and 
take  it  into  solution.  But  it  is  unscientific  and  wasteful  to 
allow  the  products  from  common  coal  and  cannel  to  com- 
mingle in  the  hydraulic  main,  as  the  carburetting  products 
of  the  cannel  are  thus  largely  spent  in  absorbing  the 
naphthalene  from  the  common  coal.  The  liquid  condensa- 
tion products  of  coal-gas  absorb  its  naphthalene  on 
prolonged  contact,  but  at  the  same  time  absorb  other  illu- 
niiuants  and  impoverish  the  gas.     The  ordinary  enriching 
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iganta  have  higher  vapour  tensions  than  naphthalene,  and 
■I"  not  hinder  its  depoeition  ai  a  solid. 

Deposition  of  naphthalene  might  be  avoided  in  three 
ways,  ri:. :  (1.)  By  carbonising  onlj  n  portion  of  thi 
.is  at  present,  and  another  portion  or  some  cannel,  at  lower 
beats,  and  mingling  the  gaaas,  after  condensation  apart. 
Tlif  low  -  temperature  products  would  then  absorb  the 
naphthalene  left  in  the  gas  made  at  high  temperatures.  Or 
carbonisation  might  in-  pursued  at  Ion  beats  only,  and  the 
rich  pas  produced  used  to  enrich  carbnretted  water-gas 
made  from  the  coke  ami  liquid  products  of  the  carbonising 
proc'  Bj  scrubbiog  gas  after  condensation,  with  a 

hydrocarbon  liquid  whioh  absorbs  naphthalene,  and  prefer- 

]  also  by  vaporisation,  which  enriches  the  gas.  The 
naphthalene  would  be  subsequently  removed  from  the  ab- 
sorbent bj  cooling  and  pressing  or  by  distillation.  (.!.)  By 
carbnretting  gas  with  hydrocarbons  having  the  same  vapour 
tension  as  naphthalene  and  depositing  along  with  it  as  liquids 
which  dissolve  it.  The  volume  of  such  hydrocarbons  must, 
however,  la-  restricted,  as  they  carry  down  also  other 
carburetting  vapours  and  thus  impoverish  the  gas. 

— .!.  A.  1!. 

Carburim      Petroleum  Spirit]    as  an   Enricher  of  ' 
Oas;    On   Three   Years'  Use  of.    J.    I>avi-.      J.    t.a- 
Lighting,  1>;>7,  70,  19—23. 

C'vui'.iniM,  sp.  gr.  0*680  [or  petroleum  spirit],  has  since 
the  autumn  of  1899  been  used  by  means  of  the  Maxim- 
Clark  carburetter  for  raising  the  illuminating  power  of 
coal-gas  at  the  Gravesend  works  to  1G  candles.  Prior  to 
that  tune  "  North  Wales  Curley "  cannel,  costing  19*.  id. 
per  ton  delivered,  had  been  used,  and  an  enrichment   of 

mdles  then  cost  2-24u'.   per  1,000  cb.  ft.  of  gas. 
burn  per  ga. Ion   delivered:  and  the  same  dl 

of  enrichment  cost  2'07<f.  during  a  year  in  which  carburiue 
alone  was  used  as  the  enricher,  for  nine  months,  i  me  ton  of 
the  above  cannel  appeared  to  he  equivalent  to  63  gals,  of  car- 
burine.whereas  Field  take-  one  ton  of  "  Lesmahagow  "  cannel 
as  equivalent  i<>  50  gals,  of  carburiue.  Coal-gas  tested  at  the 
outlet  of  the  exhauster  was  found  to  range  from  12  to  17 
candle-power  within  one  hour.  Oarburine  enrichment  was 
most  economically  carried  out  when  the  gas  in  one  holder 
was  rai-ed  from  20  to  22  candle-power,  and  the  requisite  quan- 
tity of  this  rich  gas  was  worked  out  with  the  nnenriched  gas 
from  other  holders  as  required.  Sugg's  ■•  Illuminating 
Power  Meter"  indicated  little  or  no  loss  in  illuminating 
power  of  the  ccrburine  -  enriched  gas  at  poiuts  a  mile 
distant  from  the  works.  Carburine  enrichment  was  found 
to  hinder  deposition  of  naphthalene. 

Experiments  in  which  one  fluid  ounce  of  carburine  was 
taken  up  by  10  cb.  ft.  of  gas  showed  that  the  volume  of  gas 
was  raised  to  10*15  cb.  ft.,  and  its  candle  power  from  14*88 
to  19*S6.  One  gallon  of  the  carburine  thus  represents 
24  cb.  ft.  of  352-candle  gas.-  J.  A.  B. 

I        ium   ^,arbide  Industry  :  Its  Economic    Importan  ■ 
Germany.      A.    Frank.        Zeds.    f.    F^lektrochem.    1897, 
3,427. 

I H  spite  of  the  recent  "  acet  \  lene  panic,"  the  calcium  carbide 
industry  merits  careful  attention,  especially  in  countries 
which  are  not  able  to  supply  their  own  sources  of  light. 
Germany  produces  about  7.10,000,000  cb.  m.  of  coa! 
mostly  from  her  own  coal.  In  addition  to  this  she  consumes 
over  8,000,000  hectolitres  of  petroleum,  for  which  she  is 
dependent  upon  foreign  countries.  Not  only  is  Germauy 
unable  to  control  the  price  of  this,  but  withiu  a  few  years  she 
may  have  to  submit  to  a  sudden  and  enormous  iucrease  in 
the  price  if  the  Russian  and  American  petroleum-producers 
succeed  in  creating  the  universal  monopoly  for  which  they 
are  striving.  Six  litres  of  petroleum  give  about  the  same 
amount  of  light  as  1 5  cb.  m.  of  coal-gas  in  ordinary  burners  ; 
so  that  an  import  of  8,000,000  hectolitres  of  petroleum 
corresponds  in  illuminating  value  to  2,000,000,000  cb.  m.  of 
coal-gas.  This  indicates  a  large  dependence  upon  foreign 
countries,  to  which  must  be  added  imports  of  other  lamp- 
oils,  tallow,  &c.  Altogether  it  is  computed  that  Gennany 
pays  100,000,000  mks.  per  annum  to  foreign  countries  for 
sources  of  light. 

In  countries  which  possess  large  sources  of  water-supply, 
such  as  Switzerland    and   Norway,   large  factories  for  the 


production  of  caloium  carbide  are  alreadj    being  erected, 
(iermanj  i-  not  -.,  well  supplied  with  water-power;  but  in 
her  peat-moors  she  has  an  almost  inexhaustible 
power.     '1'he  author  draw-  special  attention   to  the  great 

peat- >r  in  Bast  Friesland,  of  which  scarcely  any  use 

bean  mad.',  although   the  Prussian  Government  has 
vided  facilities  for  opening  it  up  by  constructing  a  canal. 
Attempts  to  export  the  turf  have  not   proved  remunerative  ; 

tor,    on     account    of     its     relatively    low     heating    power,    it 

tnnot  compel.'  with  the  neighbouring  Wc-tphaliun  coal. 
Hut  it  offers  excellent  conditions  for  the  fabrication  of 
carbide  on  the  spot,  especially  as  the  other  materials 
ired  can  be  obtained  within  a  reasonable  distance. 
10  tons  of  peat  will  supply  the  electrical  energy  required 
for  the  production  of  1  ton  of  calcium  carbide. — V.  K.  J. 

'  '■  riiim,  The  Purification  of.     Wyronboff  and  Verneuil. 
Comptes  Bend.  124,  1230. 

See  under  XX.,  page  I 

Cerium  Oxide,  Preparation  of.     H.  Moissan.     Comptes 
Bend.  124,  1288. 

See  under  XX.,  page  C96. 

Barium  Sulphocyanide  from  Spent  [Gasworks]  Oiide, 
Manufacture  of.  V.  Hdlbling.  Zeits.  angew.  Chein. 
1>'.'7,  [10],  297. 

See  under  VII.,  page  680. 

PATENTS. 

!  Coking  Ovens,  Impts.  in.  15.  Gran,  Kratzwick,  1>  Stettin, 
Germany,     ling.  Pat.  17,198,  Aug.  4,  1896. 

|  To  enable  the  linings  or  inner  walls  of  the  heating 
tine-  to  be  made  of  less  thickness  than  usual  and  therebv 
obtaiu  a  more  intense  heating  effect,  they  are  formed  of 
bricks  of  C-  or  L-section. — R.  S. 

Coke  from  Anthracite  and  Similar  Coal,  An  Tmpri 
Process  for  Making.  L.  J.  Davies,  Cardiff.  Ene  I 
12,096,  May  15,     397. 

Anthp.a.ite  or  similar  coal  is  powdered,  then  mixed  with 
either  about  20  per  cent,  of  pitch,  or  25  per  cent,  of  tar,  or 
with  a  mixture  of  the  two.  The  whole  is  then  coked' as 
usual. — R.  S. 

Siemens'  Regenerative  Furnaces,  Impts.  in  and  connected 
with.     F".  Svoboda,  Altsohi,  Hungary.     En f.  Pat    10  76S 
May  19,  1896.  '       ' 

The  encircling  or  outer  plates  of  the  furnace  are  made 
sloping  instead  of  vertical,  to  effect  economy  in  the  material 
used  in  their  construction,  to  assist  in  cooling,  and  for 
greater  durability.  The  air-  and  gas-canals  or  pipe  conduits 
are  divided  into  two  or  more  compartment-  between  the 
reversing  device  and  the  heat  accumulators,  and  the  rate  of 
inflow  or  outflow  in  these  compartments  is  regulated  bv 
means  of  dampers,  which  are  operated  automatically  bv  the 
reversing  apparatus. — 1.'.  S. 

Gas   Generators,  Impts.  in  and  relating  to.     T.  Hennessv 

Kansas  City,  U.S.A.     Eng.  Pat.  2S.71S,  Dec.  15,  1891    ' 

The  plant  consists  of  a  superheater  and  two  eeneiators 
working  alternately  or  concurrently.  The  fuef  is  fed  to 
the  latter  through  hoppers  situated"  on  oue  side  above  the 
generators,  and  air  is  blown  in  to  drive  the  products  of 
combustion  into  the  superheater,  where  they  ascend  throm-h 
the  system  of  checker  bricks,  with  which  the  latter  is  filled 
and  are  ignited  at  the  top  for  the  purpose  of  beating  ••' 
secondary  current  of  air  passing  between  the  walls  of  a 
superimposed  hood,  and  thence,  via  a  second  annular  heat- 
ing chamber  at  the  top  of  the  superheater,  into  a  pipe 
debouching  into  the  last-named  at  a  lower  level,  and  there 
igniting  the  carbon  monoxide  from  the  generators  In  this 
way  the  temperature  of  the  superheater  is  raised  to  about 
2.190     1-.,    whereupon   the   mouth    of   the    superheater   is 
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closed,  and  steam  is  passed  through  the  fuel  in  the  generator, 
the  water-gas  thereby  produced  being  delivered  to  the  upper 
part  of  the  superheater.  Here  it  is  carburetted  by  means 
of  gas-naphtha  or  other  suitable  oil  vaporised  by  passing 
through  a  heating  coil  in  the  head  of  the  superheater, 
the  operation  being  facilitated  by  diverting  a  jet  of  the 
water-gas  into  the  oil  pipe,  the  high  temperature  of  the  gas 
(about  2,000'  F.)  rendering  it  a  more  efficient  agent  for 
this  purpose  than  the  steam  usually  employed.  The  car- 
buretted gas  i^  thoroughly  fixed  during  its  passage  down- 
wards through  the  superheater,  and  is  conducted  through  a 
water-seal  and  discharge  pipe  at  the  bottom  of  the  apparatus, 
to  the  condenser. 

The  apparatus  may  be  worked  either  with  an  upward  or 
downward  draught  through  the  generators,  and  can  be 
modified  for  working  with  either  an  air  blast  or  an 
exhauster. 

The  generator  grates  consist  of  piping,  through  which  is 
j  u-od  a  current  of  water,  which  may  then  be  used  for 
heating  adjoining  compartments. — C.  S. 

Water-Gas,  Improved  Method  and  Apparatus  for  Remov- 
ing Gaseous  Iron  Compounds  from.     II.  Strache,  Vienna. 
Eng.  Pat.  16,984,  July  31,  1896. 
In  this  apparatus   the  gas,  entering  at  the   bottom,  passes 
upwards  through  a  lead-lined   -crabber  containing  pumice 
moistened  with  concentrated  sulphuric  acid,  which  removes 
the  objectionable  iron  compounds  and  drie3  the  gas.     The 
acid  is  sprayed  by  being  dropped  through  a  pin-valve  on 
to  a   curved  leaden   disc  situated   above   the   pumice,   and 
since   its  capacity  for  freeing  the  gas  from   iron  is  very  j 
great  and  it  leaves  the  apparatus  in  a  condition  of  50  per   j 
cent,  dilution,  only  16  grms.  are  required  per  cubic  metre   j 
of   gas,  or  05  grm.   per   second,    when    the  apparatus   is 
working  at  the  rate  of  100  cubic  metres  of  gas  per  hour. 

— C.  S. 

Carbon  Dioxide  and  Hydrogen,  Improved  Means  for 
Producing.  B.  T.  L.  Thomson,  London.  Eng.  Pat. 
17,778,  Aug.  11,  1896. 
The  inventor  proposes  to  modify  the  treatment  of  these 
gases,  generated  in  accordance  with  his  patent  (Eng.  Pat. 
6835  of  1896),  in  that  they  may  he  separated  by  dissolving 
the  carbon  dioxide  in  water  under  pressure,  the  residual 
hydrogen  being  freed  from  carbon  monoxide  by  passing 
it  through  cuprous  chloride,  the  dioxide  being  subsequently 
liberated  by  reducing  the  pressure.  It  is  then  stored  for 
use.  An  alternative  method  is  to  absorb  the  carbon  dioxide 
by  means  of  an  alkali  carbonate  in  solution.  An  excessive 
current  of  steam  in  the  carbon  retorts  is  desirable,  and  the 
gases  should  be  passed  through  another  retort  containing 
-onie  inert  material,  such  as  firebrick,  to  facilitate  the 
oxidation  of  the  carbon  monoxide. — C.  S. 

Luminous  Flame.  Process  for  making  Spirit   burn    with  a. 

F.  \V.  II.  Hempel,  Berlin.     Eng.   Pat.  6463,  March  11, 

1897. 
The  spirit  burning  with  a  non-luminous  flame  is  mixed 
with  from  one-sixth  to  one-half  its  weight  of  a  volatile 
hvdrocarbon  ;  e.g.,  turpentine  oil  previously  enriched  with 
carbon  by  rapid  distillation  along  with  naphthalene  or 
other  solid  hydrocarbon.  An  addition  of  glycerin,  in  the 
proportion  of  5  to  10  per  cent,  of  the  turpentine  oil 
employed,  will  "  soften  :'  the  liquid  and  enable  the  wick  of 
the  lamp  to  be  lighted  with  ease,  even  after  having  been 
•  ut  of  us,-  for  some  time. 

In  distilling  the  turpentine  oil,  the  naphthalene  (^rd   to 

fth  part)  is  first  dissolved  by  heat  and  the  whole  then  heated 

rapidly  (to   ensure  the   naphthalene   vapour  being  carried 

with    that    of  the    turpentine)  until   merely  a   slight 

brown  residue  is  left. —  (     S. 

/     andescent   Lighting.']     Bunsen   Burners,    Impts.   in. 

A.    I.ccomte   ami    I.   Loeser,     Paris.      Eng.    Pat.    8385, 

April  1,  1897. 

Tin;    improvements    relate   to    Bunsen    burners    working 

with  gaa  at  very  low  pressures   (8    to   10  mm.  of  water), 


capable  of  being  used  under 
the  ordinary  incandescence 
burner  galleries.  The  claim 
is  for  "  the  combination  of  an 
ejector.  A,  having  a  single 
central  hole  of  conical  form, 
forming  an  angle  of  about  30', 
with  two  converging  cones, 
B  and  C,  arranged  one  above 
the  other  and  having  different 
angles,  the  lower  cone,  B,  hav- 
ing an  angle  about  equal  to- 
the  angle  at  which  the  gas 
expands,  and  the  upper  cone, 
C,  having  an  angle  consider- 
ably greater — preferably  about 
seven  to  nine  times  greater — 
than  the  angle  of  the  lower 
cone."  The  burner  shown  in 
the  illustration  is  slipped  up 
into  the  burner-top  in  the 
usual  way. — H.  B. 


Gas,  Improved  Method  and  Composition  jor  making.     A.  A. 

Stephenson,  Sydney,  N.S.W.     Eng.  Pat.  10,371,  April  26, 

18U7. 
A  composition  is  patented  for  producing  gas,  by  passing 
air  through  it.  It  consists  of  camphorated  chalk,  resin, 
salt,  and  shale  oil.  This  material  is  further  treated  with 
gasoline,  ether,  petroleum,  and  carbon  bisulphide.  The 
method  is  also  patented. — C.  S. 


Incandescent  Gas  Lighting,  Ah 
Impt.  in  Burners  for.  L.  De- 
navrouze,  Neuilly,  France.  Eng. 
Pat.  21,371,  Sept.  26,  1896. 

This  invention  can  he  understood 
from  the  illustration,  which  shows 
a  mantle,  M,  suspended  over  the 
improved  burner. 

The  claim  is  :  "  In  combiuation 
with  a  Bunsen  burner  for  incan- 
descence, a  fixed  or  adjustable 
shell,  K,  enclosing  and  approxi- 
mately fitting  the  ovoid  form 
assumed  by  the  gas  and  air 
issuing  from  the  burner  tube,, 
and  terminating  with  a  pervious 
diaphragm,  T,  on  a  level  with 
what  would  be  the  apex,  C,  of  the 
blue  cone'  observed  where  there  is 
a  flame  without  an  enclosing  shell." 
— H.  B. 


Kl 


Burning  Liquid  Fuel,  Improved  Method  and  Apparatus 
fur.  F.  Altmann,  Berlin,  Germany.  Eng.  Pat.  29,258, 
Dec.  28,  1896. 
Tins  relates  to  the  production  from  liquid  fuel  of  a  hot 
smokeless  blue  flame,  suitable  for  incandescent  lighting, 
cookinfr,  heating,  soldering,  and  other  purposes,  including  the 
ignition  of  the  combustible  charges  in  gas  and  like  engines. 
The  process  consists  in  simultaneously  evaporating  water 
and  vaporising  the  fuel,  and  then  mixing  and  burning  the 
vapours  produced.  Two  forms  of  lamp  are  illustrated,  in 
each  of  which  there  are  two  distinct  compartments,  one  for 
fuel,  the  other  for  water,  and  a  small  lamp  for  vaporising 
the  fuel  and  water.  The  mixed  vapours  pass  to  an  ordinary 
burner  for  ignition. — R.  S. 
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Burner      /.«»)» ',    Improved    Circular,  for    use   in   eon 
nection    wiili    Liquid    Hydrocarbon!    honing    different 
Curium  Contents.     F.  W.  II.  Hempel,  Berlin,  Germany. 
Bog.  Pat.  6462,  March  11.  1897. 

To  admit  of  the  regulation  of  the  supply  of  air  to  the  into 
and  exterior  of  circular  burners  or  the  Uiml  indicated, 
ordinc  to  the  quality  of  liquid  hydrocarbon  used,  the 
air  i-  admitted  to  the  -lot  leading  to  the  interior  of  the 
buriu-r  through  a  perforated  diaphragm, the  space  enclosed 
thereby  being  entirely  or  almost  entirely  onl  off  from  an] 
connection  with  the  outside  of  the  flame  by  a  crown  p 
Above  the  crown  piece  are  two  concentric  perforated  -lien 
cylinders,  one  fixed,  the  oilier  rotatable,  for  admitting  air 
io  the  outside  of  the  flame,  and  tin-  supply  of  .or  then  to  is 
regulated  by  causing  the  boles  in  the  two  cylinders  to 
coincide  more  or  less, — K.  s. 

Liquid  Furl  Burners,  Tmpts.  m.  P.  M.  Justice,  Chancery 
Lane,  London.  From  The  Sociite  Anonyme  du 
Geuerateur  du  Temple,  Pari-,  France.  Eng.  Pat.  11,571, 
May   10,  1897. 

Sas  reference  more  particularly  to  burners  for  firing  steam 
boilers.  A  single  burner  may  be  used,  or  a  number  of 
them  may  be  supported  parallel  to  one  another  around  a 
hollow  cylindrical  drum.  Both  arrangements  are  illustrated. 
Each  burner  is  carried  by  two  supports.  Through  the 
rear  one  i-  admitted  the  liquid  fuel,  which  passes  t.<  the 
forward  end  through  an  adjustable  hollow  tube  or  needle  ; 
and  through  the  forward  one  is  admitted  the  compressed 
air  or  steam,  which  is  delivered  around  the  outlet  of  the 
liquid  fuel,  ibis  annular  outlet  being  made  larger  or  smaller 
by  means  of  the  adjustable  needle.  By  removing  a  plug 
in  the  rear,  the  needle  may  be  easily  removed  for  cleaning, 
&C.  When  several  burners  are  used,  the  hollow  supporting 
drum  is  provided  with  mean-  for  heating  the  liquid  fuel 
before  it  enters  the  nozzles. — li.  S. 

Acetylene,  Tmpts.  In  Apparatus  for  the  Production  of. 
i;.  P.  Redfern,  London.  From  "  l.a  Compagnie  Cou- 
tineutalc  d'Eclairage  par  le  Gaz  Acetylene  el  Bes  Applica- 
tions   lndustrielles."    Palis.       Eng.    Pat.    15.0C.  I,   July    7, 

A   gbkehatob   containing  several  compartments  for  car- 

bide    is    supplied    with    water    from    a    tank    above   a    bell 

bolder  into  which  the  ir.i-  generated  passes.     The  rise 

anil  fall  of  the  bell  operates  a  valve  on  the  water-supply 
pipe.  The  gas  passing  from  the  holder  is  purified  by 
spongy  material  impregnated  with  suitable  salt-.      .1.  A.  P. 

Acetylene  Gas.  Tmpts.  In  and  connected  irith  Apparatus 
tin-  Generating  and  Storing.    L.  T.  F.  Gibbon,  Si 

Kensington.     Eng.  Pat.  17,038,  July  :il,  1896. 

Tin:  fall  of  a  gas-holder  hell  open-  a  cock  which  allows  a 
-mad  vessel  id'  water  to  be  discharged  into  a  carbide  con- 
tainer. The  rise  of  the  gas-holder  due  to  the  gas  thus 
generated  allows  the  vessel  to  he  refilled  from  an  overhead 
water-tank.  I  >r  carbide  agglomerated  by  means  of  pnratlin. 
\c,  may  be  discharged  intermittently  into  water.  Or. 
either  the  carbide  or  the  reacting  water  may  be  mixed  with 
suitable  iuert  material  to  moderate  the  action. — J.  A.  P.. 

Acetylene,  Impls.  in  Process  and  Apparatus  for  Generat- 
ing ami  Liquefying.  A.  C.  Fraser,  New  York.  Eng. 
Pat. 17,078,  Aug.  pi.  1896.   (Under  Internat,  Convention.) 

A.  r tvlene  is  generated  in  a  close  vessel  of  great  strength, 
and  cooled.  It  is  then  led  to  a  cooler,  terminating  in  a 
water  separator  ;  thence  it  passes  to  refrigerators  and  to  a 
compressing  pump,  from  which  it  goes  through  a  cooling 
coil,  and  emerges  in  the  liquid  state.  The  gas  is  generated 
at  a  comparatively  low  pressure,  and  the  final  liquefaction 
is  preferably  effected  at  a  very  low  temperature,  and  con- 
sequently low  final  pressure.  Suitable  apparatus  for  gi  ni  - 
rating,  cooling,  refrigerating,  and  compressing  the  gas  is 
described. — I.  A.  B. 

Acetylene   Gas,    Tmpts.    in    Apparatus  for   Gem  rating, 
•ig,  and   Delivering.     E.   Cbesnay  and    L.    Pillion, 


both  of  Dijon,  France.     Eng.  Pat.  18,992,  Aug.  27 ,  i 
i  i  iider  Intel  nit.  Convention.) 

Tin  counter-weight  ofa  gas-holder  bell,  i-  a  water  reservoir 
communicating  with  the  lower  balfof  a  generator,  the  uppi  i 
pari  oi  which  contains  carbide  mi  a  suitable  support. 

—J.  A.  P. 

1. 1  tylern  Cns,  Impis.  in  nr  appertaining  In  the  Production 
of,  ami  Apparatus  therefor.  W.F.Thompson,  Liver- 
pool. From  If  H.  Chivert, of  Neuilly-sur-Seine, France. 
Eng.  Pat.  19,059,  Aug.  28,  1896. 

Tin  fell  of  a  gas-holder  floats  in  an  annular  space  sur- 
rounding but  independent  of  a  water  reservoir.  A  hopper 
containing  granulated  carbide  is  placed  within  or  above  the 

bell,  and  the  fall  of  the  latter  opens    the    fee. I  valve  of   the 
bopper   and    allows   carbide    to    fall    into    the   water    ii:   the 
roir,  and  generate  acetylene. — .1.  A.  IS. 

Acetyleni  Gas,  Improved  Apparatus  for  Vie  Production 
nii.l  Storage  of .  K.  A.  Morton-Brown  and  F.Manndrell, 
both  of   Wood-lock.  Canada.      Eng.  Pat.  22,623,  (let.  12, 

The  carbide  is  contained  in  a  perforated  cylinder  auto- 
matically revolved  in  the  generator.  Tin-  tank  of  the  pas- 
holder  i-  partially  occupied  by  a  c  .ndenser.  through  which 
the  ga-  passe-,  lor  the  abstraction  of  moisture.  The  rise 
and  fall  of  the  bell  of  the  holder  automatically  control  the 
admission  of  water  Io  the  generator.  The  gas-holder  has 
a  closed  cover.  —J.  A.  P. 

Acetylene    Gas,    Impls.    in    Apparatus   f,,r     Producing. 
i..  Voigt,  Berlin.     Eng.  Pat.  19,126,  Aug, 

The  rise  and  fall  of  the  gasometer  bell  actuates,  through 
suitable  gearing,  the  supply  of  water  from  a  reservoir  to 
carbide  receptacles.  The  water-feed  pipes  and  gas-exit 
pip.-  are  attached  to  a  plate  which  forms  the  cover  of  the 
carbide  receptacles.  A  worm  in  the  reservoir  is  employed 
to  cool  the  evolve  1  gas. — .1.  A.  B. 

I'  '.ylene  Gas,  Improved  Apparatus  for  the  Production 
and  Storage  of .  J.  G.  Kerr  and  C.  Fry,  Niagara  Falls, 
Canada.      Eng.  Pat.  S989,  April  s,  1897. 

Tin:  apparatus  consists  ofa  generating  chamber  containing 
two  or  more  receptacles  for  carbide,  to  which  a  flow  of 
water,  regulated  by  a  trap  siphon  which  rises  and  falls 
with  the  gas-holder  bell,  has  access.  The  receptacles  are  on 
a  revolvable  base-plate,  so  that  they  may  he  brought  beneath 
the  water  supply  and  a  recharging  lock  in  turn.  An 
electric  alarm  indicates  exhaustion  of  the  gas-holder. 

—j.  a.  a 

Acetylene  Gas,   Impls.  in  or  conn,; led  with  Apparatus  for 
th,  Production  ami  Consumption  of.     W.  P.  Thompson, 
Liverpool.      From  "  The  Deutsche    Acetylengas-Gesell- 
schaft   mit  beschrankter   Haftung,"    Berlin.     Eng    Pat 
10,249,  April  24,  1897. 

The  generator  consists  of  a  water-chamber  above  a  carbide 
receptacle.  Water  passes  to  the  carbide  through  a  knee- 
pipe  furnished  with  a  diaphragm  valve,  which  is  closed 
automatically  by  the  pressure  of  gas  in  the  carbide 
receptacle.  Condensation  of  moisture  in  the  gas-exit  pipe 
is  prevented  by  carrying  the  latter  entirely  outside  the 
water  chamber.  A  safety  device  for  removing  the  residual 
gas  from  lamps,  &c.,  when  they  are  extinguished,  is 
provided.— J.  A.  H. 

Acetylene  Gas,  A  .Yew  or  Improved  Automatic  Apparatus 
for  the  Production  of.  K.  Quatannens-Moens,  Dix- 
mude,  and  E.  Carreer- Dilger,  Bruges,  Belgium.  En.' 
Pat.  12,556,  May  20.  1897. 

Tins  apparatus  consists  of  a  generator  surrounded  by  a 
cooling  reservoir.  Water  is  supplied  to  the  carbide  in  a 
suspended  basket  in  the  generator  through  a  pipe  entering 
the  base  of  the  latter  from  an  elevated  tank  in  which  a 
fixed  level  is  maintained.  The  gas  passes  from  the 
lor.  through  a  washer  and  purifier,  to  the  burners,  or 
to  a  reserve  lms  bolder. — .1.  A.  P. 
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Acetylene  Gas  Genera! or*.  Impts.  in.  F.  A.  Mitchell, 
Wilmington,  Delaware,  U.S.A.  Edit.  Pat.  13,496, 
June  1,  1897. 
A  gasometer  moves  in  a  water  reservoir  from  which  an 
adjacent  generator  is  supplied.  The  water  reservoir  con- 
tains also" a  fixed  overflow  gas-holder,  to  which  the  stream 
of  gas  is  diverted  when  the  pressure  in  the  gasometer 
becomes  excessive.  The  supply  of  water  to  the  generator 
is  governed  by  a  valve  actuated  by  the  gasometer.  A  pump 
for  removing  gas  from  the  generator  prior  to  recharging,  is 
attached.— J.  A.  B. 

Electric  Incandescent  Lamps,  Impts.  in  Filaments 
[Borates]  of.  F.  E.  W.  Bowen,  Ealing.  Eng.  Pat. 
16,435,  July  24,  1836. 
A  filament  is  claimed,  in  the  body  of  which  is  incorporated 
metallic  borates  of  a  refractory  character.  Cellulose,  or 
cellulose  filament,  is  soaked  in  solutions  of  the  nitrate  or 
other  soluble  salt  of  the  metal  aDd  of  boric  acid,  and 
caused  to  react  to  produce  the  borate  (Eng.  Pat.  3213  of 
1896  ;  referred  to,  this  Journal,  1897,  149).— J.  C.  B. 

Incandescence  Vapour  Lamps,  Impts.  in.  P.  D.  de  la 
Gree,  Paris.  Eng.  Pat.  17,131,  Aug.  1,  1896.  (Under 
Internat.  Convention.) 
The  improved  lamp  comprises — (1)  Means  for  giving 
pressure  to  the  petroleum,  either  by  injecting  air  into  the 
reservoir  or  by  means  of  a  descending  piston  actuated  by  a 
spring  within  the  reservoir  ;  (2)  an  expansion  device,  on, 
say,  the  Carcel  or  Toecheboeuf  system  for  regulating  the 
pressure  of  the  petroleum  which  arrives  at  the  burner ; 
(3)  the  burner  proper ;  and  (4)  the  lighting  parts,  con- 
sists of  a  small  flange  or  sleeve  in  which  alcohol  can  be 
employed  for  the  preliminary  heating,  the  alcohol  being 
contained  in  a  reservoir  located  in  the  lamp  body,  whence 
it  is  raised  by  a  small  pump.  The  burner  consists  of  a 
bent  tube  rising  upwards  from  the  expansion  device  and 
provided  internally  with  a  metal  spiral,  where  the  petroleum 
is  vaporised ;  a  "  butterfly  sieve  "  to  filter  the  petroleum 
vapours ;  a  casing  surrounding  the  vaporiser  and  sieve,  and 
terminated  at  its  upper  end  by  the  usual  gauze,  where  the 
vapours  burn ;  and  a  heat-conducting  rod,  placed  in  the 
flame  and  supplying  the  heat  to  the  vaporiser.  The  various 
combinations  are  claimed. — H.  B. 

Incandescence   Burners  for    Vapour   Lamps,    Impts.    in. 

P.  D.  de  la  dree,  Paris.     Eng.  Pat.   18,391,   Aug.   19, 

1896.  (Under  Internat.  Convention.) 
Ik  the  improved  burner,  the  socket  from  which  the  usual 
mantle  support  rises,  consists  of  a  metal  rod,  which  at  its 
lower  extremity  is  in  contact  with  the  wick.  The  claim  is 
for  "  an  improved  incandescent  burner  for  ordinary  petro- 
leum lamps,  in  which  burner  the  heat  disengaged  beneath 
the  mantle  is  conveyed  to  the  upper  extremity  of  the  wick 
of  the  lamp  by  the  conductive  action  of  a  metal  rod  of 
appropriate  shape  placed  in  the  flame  ;  while  the  air  re- 
quired for  producing  a  carburetted  gas  mixture  arrives  at 
the  sides  of  the  burner  and  is  mixed  with  the  vapours 
produced  at  the  extremity  of  the  wick,  so  that  this  mixture 
may  then  be  ignited  above  a  grate  terminating  the  burner." 

— H.  B. 

Incandescent  Mantles  or  Caps  for  Gas  and  other  Burners, 

.1    New  or  Improved  Method  of  Manufacturing.     E. 

Moll   and   A.    Palmer,    Germany.       Eng.    Pat.    26,784, 

Nov.  25,  1896. 

It  is  proposed  to  manufacture  mantles  by  impregnation  in 

the  usual  way,   as  suggested  in   the  following  claim : — "  A 

new  or  improved  method  ol   manufacturing   incandescent 

mantles,   caps,  or   like  appliances,  marked  by  the   use  of 

-alts  having  Sodium  for  their  base  and  silicates    or  borates, 

and  also  of  a  smaller  quantity  than  hitherto   of  salts  based 

on    thorium,    cerium    being    entirely  or  partly  dispensed 

with,  substantially  as  set  forth  " — H.  Ti. 

[Incandescena  Petroleum  Lamp.]  Vapour  Burners  for 
Seating  Purposes  and  for  the  Production  of  Light  with 
a  Mantle,  mid  Minns  if  Lighting  them  ;  Impts.  in  and 


connected  with.     J.  T.  Armstrong,  London.     Eng.   Pat. 
11.433,  May  7,  1897. 

Ax  electrical  current  passed  through  a  resistance  suitably 
arranged  round  the  gasifying  portion  of  the  petroleum 
supply-pipe,  generates  heat  sufficient  for  the  initial  supply 
of  vapour.  An  electrical  switch,  actuated  by  a  rotatable 
part  of  the  lamp  casing,  sends  a  current  through  other 
[platinum]  resistances  which  ignite  the  vapour  when  re- 
quired. The  vapour  mixes  with  air,  drawn  through  inlet 
boles,  and  the  mixture  divides  into  two  streams,  the  one 
passing  to  the  Bunseu  burner  and  mantle  of  the  usual 
types  at  the  upper  extremity  of  the  lamp,  while  the  other 
burns  in  a  hollow  neck  surrounding  the  first  air-mixing 
chamber,  supplying  to  the  vaporiser  sufficient  heat  by 
conduction,  to  maintain  the  supply  of  petroleum  vapour. 
The  claims  are  for  the  burner,  for  the  means  of  electrically 
generating  the  initial  charge  of  vapour  and  igniting  the 
same,  and  for  the  various  combinations  of  parts.  The 
fourth  claim  is  for  the  gasifier  enclosed  by  the  conducting 
part  "so  that  the  efficiency  of  such  conductor  will  be 
decreased  as  it  gets  hotter,  owing  to  its  expansion,  whereby 
the  air  space  between  it  and  the  retort  (gasifier)  will  be 
increased,  and  conversely." — H.  B. 

ILL-DESTRUCTIVE  DISTILLATION, 
TAE  PRODUCTS.  Etc. 

Petroleum  Tanks,  Safety  of.     Engineer,  84,  Julv  23, 
1S97,  84. 

The  importation  of  petroleum  into  Trieste  in  tank  steamers 
has  given  rise  to  an  Austrian  governmental  inquiry  as  to 
the  vapour  of  petroleum  hanging  about  the  tanks,  and  the 
dangers  arising  from  the  explosive  mixtures  to  which  it 
gives  rise.  The  result  is  that  a  method  has  been  adopted 
by  which  the  air  from  various  parts  of  the  tank  i- 
extracted  and  subjected  to  a  three-fold  test  with  a 
eudiometer  to  see  whether  there  is  any  diminution  of 
volume  on  explosion,  with  a  Davy  lamp  to  see  whether 
the  flame  is  altered  by  the  suspected  air,  and  with  an  open 
flame  to  see  if  it  is  inflammable,  and  if  so,  what  kind  of 
flame  is  produced  ;  and  it  is  only  when  these  three  tests 
are  satisfactory  that  a  light  can  be  allowed  near  the  tank. 
Otherwise,  ventilation  must  be  rigorously  carried  out. 

\_Tar  Still  Explosion."]     Boiler  Explosions  Act,  Official 
Inquiries  under  the.     Board  of  Trade  J.,  Aug.  1897,  132. 

A  format,  investigation  was  held  at  Manchester  on  the 
27th  instant  into  the  circumstances  attending  the  explosion 
of  a  boiler,  or  still,  at  some  chemical  works  at  Bradford, 
Manchester,  on  the  19th  June  last. 

On  the  14th  June,  anthracene  oil  was  run  into  th;  still, 
and  after  light  oil  and  creosote  had  been  distilled  therefrom, 
the  result  of  the  distillation  changed  to  anthracene  on  the 
night  of  the  15th  June.  The  distillation  of  this  product 
ceased  at  3  a.m.  on  the  16th  June. 

Anthracene  solidifies  at  a  temperature  of  70r  E .,  and  on 
the  early  morning  of  the  16th  June  the  weather  was  un- 
usually cold.  On  the  morning  of  the  17th  June  some  tar 
was  run  into  the  still,  and  the  fire  was  lit  about  S  a.m.  At 
10.30  a.m.  there  was  a  terrific  explosion  ;  the  upper  part  of 
the  still  was  blown  over  a  wall,  the  released  tar  was  set  on 
fire,  the  stillman  and  boiler  attendant  being  killed. 

The  Court  found  that  the  still  was  properly  constructed 
for  the  purpose  for  which  it  was  intended,  but  that  it  should 
have  been  fitted  with  an  efficient  safety-valve  placed  on  the 
swan  neck. 

There  was  no  evidence  to  show  what  means  were  taken 
by  the  stillman  to  ascertain  whether  the  pipes  were  clear 
before  lighting  the  tire  on  the  morning  of  the  17th  June. 

The  Court  were  of  opinion  that  the  explosion  was  due  to 
the  pipe  leading  from  the  still  to  the  worm  becoming  sealed 
up  from  the  solidification  of  authracene. 

It  was  proved  at  the  inquiry  that  stills  of  thi-  dee 
have  been  in  work  for  at  least  35  years,  and  that  it  has  not 
been  the  practice  to  fit  them  with  efficient  safety-valves,  as 
in  their  ordinary  working  conditions  they  are  not  liable  tc 
steam  pressure. 
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fn  these  circumstances  the  Court  exonerated  the  owner 
and  his  manager  from  blame,  and  they  made  qo  order  a-  to 
coats. 

11     ■/  Spirit,  Presence  of  Ethylic  Alcohol  in   Raw.     G. 
Arachequesne.     Hull.  Ilssoc.  Chim.14,  [11],  1108—1  III. 

Tin:  presence  of  traces  of  alcohol  having  been  demonstrated 
on  several  occasions  i"  wood  spirit  by  the  official  method 
of  Riohc  and  Bardy,  both  in  thai  from  distilling  wood  and 
from  the  dry  distillation  of  vinasses,  it  has  heen  suggested 
thai  •  might  be  due  to  the  use  of  carboys  which 

bad  previously  contained  ethylic  alcohol  and  had  not  been 
rinsed.  Bnl  as  sealed  samples  taken  from  the  val  I « 
filling  into  carboys,  also  Bhowed  coloration  indicating 
traces  of  ethylic  alcohol,  tins  explanation  had  to  be  aban- 
doned. Various  samples  of  wood  spirit  were  tested  with- 
out result  until,  after  distilling  the  base  of  a  pile  of  wood, 
very  damp  and  attacked  by  fungus,  traces  of  alcohol  were 
again  found.  The  same  result  followed  on  two  other 
-ions  when  brushwood  was  used  with  some  of  the 
leaves  still  attached,  and  again  from  vinasses  distilled  bj 
the  Vincent  process.  In  the  latter  cose  the  explanation 
is  easy,  although  no  fermentation  alcohol  could  have  b 
left  in  the  vinasses,  as  they  are  not  introduced  into  the 
retorts  for  dry  distillation  until  they  have  been  brought  to  a 
pasty  condition  by  evaporation  on  the  hearth  of  a  furnace 
similar  to  the  Porion  furnace;  but  the  molasses,  and  eon- 
sequent!}  the  i  i  red  from  it,  must  have  contained 

lactate  of  lime  from  the  fermentation  in  the  char  filters 
universally  employed  in  sugar  works.  From  this  to  the 
synthesis  of  alcohol  by  the  dry  distillation  of  calcium  lactate 
is  but  one  step:      t     II  i  i     t-  CaO  =  CaCOj    •   I "_.  1 1  ,.<  »- 

This  explanation  could  scarcely  apply  in  the  ease  of  the 
distillation  of  wood,  even  supposing  the  fungus  had  formed 
lactic  acid  at  the  expense  of  the  cellulose,  since  the  reaction 
requires  an  excess  of  lime. 

In  the  production  of  acetone  by  distilling  crude  grey 
pyrolignite  of  lime,  which  contains  calcium  formate  and 
other  salt-  of  fatty  acids,  aldehyde  is  formed,  from  which 
alcohol  may  be  produced  by  bydrogenation.  No  trace  of 
the  reaction  is  found  on  distilling  pure  calcium  acetate 
in  the  laboratory. 

The  proportion  of  ethylic  alcohol,  when  it  exists,  is  so 
-mall  as  to  offer  little  interest  of  itself  industrially,  except 
as  regards  suspicion  of  fraudulent  evasion  of  the  excise 
regulations. — L.  J.  de  W. 

H     id,  Modern  Distillation  of,  for  the  Production  of  Acetic 
Acid,  Wood  Spirit,  ami  Acetone  in  a  Part    Form.     M. 
Klar.     Chem.   Ind.  1S97,  20,   [?],  152—158,  and      - 
178—180. 

Auboogb  the  primitive  method  of  making  charcoal  by 
charring  wood  in  heaps  (  Meiler)  is  uo  longer  carried  on 
in  Germany — the  carbonisation  being  now  almost  exclu- 
sively conducted  in  retorts  for  the  put  pose  of  obtaining  at 
the  same  time  acetic  acid,  wood  spirit,  and  acetone — the  old 
process  is  still  very  generally  worked  in  other  countries 
where  forest  lands  abound.  Recently,  however,  efforts 
have  been  made  everywhere  to  turn  forest  wealth  to  better 
account,  and  in  this  respect,  America  has  led  the  way  by 
starting  a  large  number  of  works  for  the  carbonisation  of 
wood  with  special  reference  to  the  production  of  acetati 
lime  and  wood  spirit.  Russia  is  also  making  rapid  progress 
in  this  direction.  According  to  private  information  com- 
municated to  the  author  by  Titschenko,  the  carbonisation 
of  wood  is  carried  on  almost  exclusively,  and  in  a  most 
primitive  manner,  by  Russian  peasants  in  the  governments 
of  Welsk,  Vologda,  aud  Archangel,  in  the  crowu  forest 
and  the  forests  of  the  apanage  resorts.  Latterly,  however. 
great  changes  have  taken  place,  partly  owing  I  I  the  rapid 
development  of  the  Russian  textile  industry,  but  mainly  en 
int  of  the  increase  in  the  import  duty  on  acetate  of 
lime  and  acetic  acid  in  1891. 

The  couditious  which  influence  the  yield  of  acetic  acid 
in   distilling   wood   in    retorts,   are    the   species    aud     the 


nature  (moisture)  of  then I,  the  size  of  the  charge,  the 

mode  of  tiring,  the  temporatun  and  duration  of  the  car- 
bonisation, the  pressure  in  the  retort,  and  the  construi 
of  the  latter.  Since  woods  with  foliage,  grown  on  a  dr\ 
nod  felled  in  mid-winter  give  the  best  weld,  well-seasoned 
timber  ia  mostly  employed,  such  as  oak,  barked  birch,  and 
especially  red  beech,  i  Ur-dried  wood  contain-  about  20 
per  cent,  of  water,  i     The   wood  "f  coniferous  tree-  is  less 

adapted  for  the  prodncti f  acetic  acid;   however, 

much  as  it  yields  oil  of  turpentine,  resin,  and  tar  in 
quantities,  special  appliances  fur  their  rapid  removal 
the   retorts   and   their   subsequent    condensation    have  been 

d.    Experience   has   proved   thai   the   best  yield  of 

acetic  acid  is  obtained  by  heating  the  wood  gradually  to  a 
maximum  temperature  of  350°.  It  is  further  essential  to 
withdraw  the  acid    vapours,   as  they   are    liberated,   rapidly 

a   the  retort,  for  which  purpose   exhausters  are 
By  allowing  the  gas  to  remain  in  contact  with  the  ha 
iron  walls  of  the  retort  and  failing  to  adopt  measure! 
preventing  the  formation  of  pressure  therein,  decomposition 
place  and  lose  eni 
ipparatus  most  generally  employed  may  be  divided 
into  three  groups:  (I.)  Carbonising  apparatus  for  leaved 

w 1-,  in)  with  horizontal  retorts,  (_/,  1  with  vertical  retorts. 

(2.)  Carbonising  apparatus  for  woods  of  coniferous  trees 
(3.)  Carbonising  apparatus  for  wood  waste,  sawdust,  and 
the  like.  Almost  all  the  drawings  accompanying  this  paper 
are  reproductions  of  typical  forms  of  apparatus  constructed 
by  the  firm  of  E.  Leinhaas,  of  Freiberg,  Saxony.  The 
diagrams  exhibited  in   Figs.  I  and  2  represent  the  side  and 

Fig.  1. 


Fig.  2. 


■  For  earlier    literature  of  \v  .    1    Distillati   a,    -        H 

I  -         )  Diet.,  Art. "  Ao      :  A<  .-1  "  : 

1     l'.  Chapman,  Cham.   News,  Reb,  M,  1871,  91—98,   also  103; 
\      ■      -  Soc.  1871,1101. 


front  elevations  respectively  of  a  carbonising  plant  worked 
with  horizontal  retorts,  this  form  being  most  generally 
I  ipted  in  Germany.  The  retort  consists  of  a  wrought- 
iroii  cylindrical  vessel,  to  the  front  end  of  which  an  imn 
charging  door,  working  on  hinges,  is  attached,  the  volatile 
products  being  carried  off  by  a  pipe  at  the  back.  The 
size  most  usually  chosen  renders  it  possible  to  work  off 
two  chaises  in"  -21  hours,  the  retort  being  capable  of 
taking  two  billets  lengthways.  The  charging  is  effected 
by  manual  labour — mechanical  contrivances,  as  used  in  gas- 
making,  not  hiving  as  yet  been  applied.  Kach  furnace 
contains  two  retorts,  the  flues  and  arches  being  arranged 
so  that  the  flame  does  not  play  directly  on  to  the  retort. 
The  retorts  are  heated  by  the  gas  liberate!  from  the 
wood,  which  is  aided  by  a  coal  tire.  Wood  tar  is  used 
when  its  market  price  is  lower  than  its  fuel  value.     Other 


- 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.         [Aug.  31,  isot. 


sources  of  heat  are  superheated  steam  ami  hot  gases,  such 
as  carbonic  oxide,  carbonic  anhvdride,  nitrogen,  generator- 
and  water-gas.  Although  when  using  superheated  steam  it 
is  possible  to  control  the  temperature  more  accurately  and 
attain  greater  uniformity,  its  adoption  in  practice  has  not 
been  attenled  with  profitable  results,  owing  to  the  fact  that 
it  enhances  the  cost  of  the  entire  apparatus,  as  the  vessels 
must  be  strengthened  in  every  part  and  the  system  of 
filiation  augmented.  The  dilution  of  the  products  is 
another  objection.  Zwilliuger  (this  Journal,  1891,  129) 
proposes  to  effect  the  carbonisation  by  forcing  air  charged 
with  steam  and  heated  to  320  to  400  into  the  retort, 
having  previously  freed  the  air  as  much  as  possible  from 
oxygen  by  washing  it  at  90  .  Leinhaas  has  patented  a 
charring  oven,  which  is  heated  by  gas,  the  waste  heat, 
instead  of  passing  away  to  the  chimney  stack,  being  intro- 
duced into  the  actual  coking  apartment,  wherein  a  tempera- 
ture of  200°  to  260"  is  maintained  by  the  admission  of  an 
easily  regulated  supply  of  air.  The  gaseous  products  are 
exhausted  by  mpans  of  high-pressure  exhausters,  the  liquid 
products  being  condensed,  whilst  the  gas^>,  after  passing 
through  a  washer,  escape  to  the  oven,  where  they  are  burnt. 
The  advantages  are :  (1.)  The  oven  being  constructed 
entirely  of  brickwork,  the  repairs  are  small.  (2.)  The  pro- 
duction of  solid,  hard  charcoal  in  large  pieces.  (3.)  The 
formation  of  acetic  acid  containing  from  10  to  12  per  cent, 
of  pure  acid.  (4.)  Saving  of  a  chimney  stack  and  of  fuel. 
(.").)  Saving  in  labour,  it  being  possible  to  carbonise  logs 
1  .  metres  in  length  and  300  mm.  in  thickness. 

To  economise  heat,  the  ovens  are  usually  arranged  in 
groups  and  joined  together,  the  furnace  gases  being  utilised, 
before  they  escape  to  the  chimney,  for  heating  evaporating 
pans,  drying  chambers,  and  the  like.  By  workiDg  the  retorts 
in  batteries  and  introducing  the  charges  at  different  stages, 
so  that  the  distillation  is  completed,  say,  in  the  first  retort 
as  the  last  is  receiving  its  load,  the  process  is  facilitated 
and  the  labour  utilised  more  judiciously.  The  charcoal  is 
transferred  by  various  mechanical  contrivances  to  wrought- 
iron  coolers,  advantage  being  frequently  taken  of  an  iron 
disc  to  which  a  chain  is  attached.  This  is  drawn  to  the 
front  after  the  carbonisation  is  completed,  the  charcoal 
falling  into  the  subjacent  cooler.  The  pipe  destined  for 
carrying  off  the  gaseous  products  is  led  to  the  condenser, 
each  containing  two  coils  for  cooling  the  gases  from  two 
retorts.  The  worm  consists  of  copper  pipes,  which  are 
placed  at  a  certain  inclination.  The  elbow  pieces  connect- 
ing the  pipes  are  on  the  outside  of  the  condensing  tank, 
and,  being  readily  disconnected,  the  pipes  can  be  easily  and 
efficiently  cleaned.  <  )n  distilling  woods  yielding  much  tar, 
a  tar  separator  is  inserted  between  the  retort  and  the  con- 
denser. To  prevent  any  return  of  the  gas  towards  the 
retorts  a  water  seal  is  employed.  The  crude  acetic  acid  is 
collected  in  wooden  vats  or  underground  tanks  lined  with 
planks,  in  which  it  is  allowed  to  settle  as  long  a-  possible 
to  separate  all  tarry  matter  —an  acid  which  has  been  well 
settled,  offering  numerous  advantages  in  its  subsequent 
treatment. 

For  the  carbonisation  of  wood  in  vertical  retort-  the 
condensing  and  separating  plant  is  similar  to  that  used  in 
the  case  of  horizontal  retorts.  The  retorts  are  wrought- 
iron  cylinders  set  in  pairs  in  brickwork,  as  illustrated  in 
Fig.  3,  special  provision  being  made  to  prevent  iDjury  to 
the  retort  by  direst  contact  with  the  flame.  A  crane 
travelling  on  rails  above  the  brickwork  lifts  the  retort  out 
of  its  bed,  after  the  charge  has  been  worked  off,  and  con- 
veys it  to  the  charcoal  store ;  whilst  another  retort,  previously 
charged,  is  immediately  lowered  into  the  vacant  space  with 
c  second  crane.  The  heat  radiating  from  the  brickwork  is 
thus  economised  and  the  necessity  tor  providing  charcoal 
coolers  obviated.  The  product  is  said  to  be  greater  and  of 
superior  quality.  Such  an  installation  is,  however,  verj 
costly,  as  twice  the  number  of  retorts  is  required,  and  the 
frequent  removal  of  the  retorts  gives  rise  to  greater  wear 
and  tear. 

For  distilling  the  wood  of  coniferous  trees,  an  arrange- 
ment  for  separating  the  oil  of  turpentine  and  resin  is 
required  in  addition  to  ihe  u>aal  condensing  apparatus. 
For  this  purpose  Hcssel's  thermo  boilers  are  used;  they  are 
vertical  retorts  set  in  brickwork,  the  flues  being  arranged  so 


that  the  shell  of  the  retort  only  is  exposed  to  the  fire,  the 
bottom  being  protected.  The  retorts  are  stationary,  and 
carry  the  necessary  mountings  for  removing  the  gaseous 


Fig.  3. 


products  and  introducing  steam,  superheated  or  otherwise. 
Immediately  above  the  bottom  of  the  retort,  provision  is 
made  for  discharging  the  charcoal  after  the  carbonisation 
is  completed.  The  more  volatile  products,  before  entering 
the  condenser,  are  passed  through  a  separator  or  a  series  of 
separators,  in  which  the  tarry  constituents  are  collected, 
whilst  the  fused  resin  and  the  heavier  products  are  carried 
away  through  a  pipe  near  the  bottom  of  the  retort.  The 
pip.'  which  conducts  the  gaseous  products  to  the  condenser 
is  connected  with  two  coolers,  one  of  which  condenses  the 
oil  of  turpentine  and  the  other  the  ordinary  products,  such 
as  acetic  acid,  light  tars,  &e. 

For  the  production  of  oil  of  turpentine,  the  retort  is  heated 
at  the  commencement  of  the  Carbonisation  by  a  gentle  fire, 
the  operation  being  aided  by  the  simultaneous  introduction 
of  steam,  which  is  eventually  superheated.  Before  con- 
densing the  gaseous  products  they  are  passed  through  milk 
of  lime.  When  the  distillate  ceases  to  show  particles  of 
oil,  the  steam  is  shut  off  and  the  carbonisation  completed 
by  external  firing.  The  oil  of  turpentine  is  in  the  first 
piace  redistilled  with  ordinary  or  superheated  steam ;  it  is 
then  rectified  by  distilling  it  under  a  partial  vacuum,  to  free 
it  from  creosote,  and  finally  fractionated  in  column  stills. 
By  subjecting  the  resinous  constituents  to  fractional  distil- 
lation, a  further  quantity  of  oil  of  turpentine  is  obtained. 
The  lighter  portions  are  successively  washed  in  emulsion 
apparatus  with  soda,  water,  acid;  again  with  water,  and 
finally  redistilled  with  steam. 

A  number  of  patents  have  been  secured  by  Bergmanr> 
for  the  carbonisation  of  wood  waste,  such  as  sawdust, 
spent  dye  wood,  and  tanner's  bark  (this  Journal,  180"),  SJT). 
It  is  proposed  to  mould  the  materials  into  perforated 
briquettes,  by  subjecting  them  to  great  pressure,  after 
which  they  are  heated  in  horizontal  retorts.  The  charcoal 
i-  -aid  to  be  sufficiently  solid  to  be  transported  without 
falling  to  pieces. 
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To  draw  the  products  of  distillation  uui  of  the   retort 

mm.  li.n.  \\  they  mi- I'm  in., 1,  ami  to  carrj  them  at  onci  to 

ill,-   condenser,    Schmidt   has    patented   n    method,   «! 

consists  in  blowing  through  on   injector,  heated  nit  al  a 

suitable  point  into  the  discharge  pipe  of  the  distillingretort. 

Crndi  l  obtained  from  « 1,  the  carbonisation 

of  which  has  been  properly  conducted,  contains,  besides  tarrj 
substances  and  the  homolognes  of  acetic  acid,  about  10  pi  r 
oent  of  acetic  acid,  l  per  cent,  of  methyl  alcohol,  and 
<>•  i  per  cent  of  soetone.    <  in  subjecting  it  to  distillation,  the 

tarn  constituents  are  in  n  great  part  removed  and  w I 

spirit  distils  over.    The  separation  of  the  latter  is  effected 
either  by  a  simple  process  of  distillation  or  by  first  com- 
bining the  acid  with  a  base  and  excelling  the  -pint   then 
from  by  the  aid  of  heat     For  the  distillation  the  apparatus 
shown   i"  Fig.  ■*  is   mostly  employed.    It   is   capabli 

Fig.  i. 


yielding  from  3,500  to  7,000  litres  of  product  in  24  hours. 
The  crude  acid  is  pumped  into  the  copper  still  A  ami  heated 
with  steam.  The  volatile  products  are  carried  into  the 
receiver  1>,  containing  slaked  lime,  wherein  the  acetic  acid  is 
absorbed,  whilst  the  wood  spirit  passes  through  the  con- 
denser t".  which  is  provided  with  a  spirit  seal,  and  is 
collected  in  a  suitable  vessel.  Owing  to  the  accumulation  of 
tarry  matter  in  A,  which  necessitates  frequent  cleaning, 
attempts  have  been  made  to  remove  the  greater  part  before 
introducing  the  acid  into  the  still.  For  this  purpose  an 
apparatus  has  been  patented  by  the  firm  E.  Leinhaas,  of 
Freiberg,  which  is  illustrated  in  the  accompanying  diagram 
IV.  5).      It   consists  of  three  vats  fitted   with  copper  and 

Fig.  ... 


phosphor-bronze  mountings.  The  first  contains  a  funnel 
pipe,  through  which  a  suitable  clarifying  substance  is 
introduced.  Having  charged  the  vat  with  crude  acid,  a 
gentle  heat  is  applied  by  means  of  a  steam  coil,  when  the 
clarifying  agent,  as  it  dissolves,  causes  the  tarry  matter  to 
separate  out  and  rise  to  the  surface  of  the  acid.  The 
filtration  is  effected  in  the  second  vat  and  the  cooling 
in  the  third,  from  which  the  greater  part  of  clarifying 
agent  is  recovered,  the  balance  remaining  behind  in  the 
first  vat. 

When  the  slaked  lime  in  B  (Fig.  1)  has  been  sufficiently 
saturated  with  acetic  acid,  the  acetate  liquor  is  passed 
through  a  tilter  press  to  separate  excess  of  lime  and  tarry 
impurities.  According  to  Black,  the  lime  sludge  remaining 
ic  the  pre--  i-  mixed  with  sawdust,  tanner's  bark,  or  similar 
•waste  material,  moulded  into  briquettes,  and  subjected  to 
destructive  distillation,  the  volatile  products,  such  as  acetic 


ucid,  aoetone,  and  tar,  tensed,  whilst  the  gas  and 

charcoal  are  utilised  as  fuel.     The  acetuti   ol    lime  liq 
evaporated    in  copper  pan  instruction  b 

thai  shown  in  Fig.  6.    The  pan  is  heated  by  o  steam  jacket. 

I    ::.  C. 


and  contain-  a  set  of  stirrers  to  prevent  the  acetate  from 
burning  to  the  bottom.  The  tarry  matter  separated  during 
this  operation  an.!  after  acidification  with  hydrochloric  acid, 
is  removed  through  a  sliding  door,  through  which  the 
progress  of  the  operation  is  simultaneously  watched.  The 
aci  tate  is  then  dried  in  suitable  rooms  heated  with  waste 
furnace  or  retort  gases.  During  this  operation  the  last 
-  of  tarry  substances  are  decomposed,  a  grey  product 
remaining,  which  contains  from  80  to  S'2  per  cent,  of  calcium 
acetate. 

The  purification  of  crude  spirit  is  effected  by  subjecting 
ii  to  filtration  through  wood  charcoal  in  a  tower,  the  con- 
struction of  which  is  shown  in  Fig.  7.  The  object  is  to 
remove  the  greater  part  of  the  ketones,  tarry  bodies,  aud 


hydrocarbons,  after  which  the  rectification  is  proceeded 
with.  This  is  performed  in  column  stills  in  the  presence  of 
lime.  Figs.  8,  9,  and  10  represent  the  forms  most  generally 
adopted.  The  stills  have  a  capacity  ranging  between 
1 ,000  and  3,000  litres.  The  apparatus  consists  of  a  wrought  - 
iron  or  copper  still,  a  copper  condenser  contained  in  a 
wrought-iron  water  tank,  a  copper  separator  fitted  with  re- 
turn pipe,  a  refrigerator  provided  with  seal  and  the  necessary 
-team  and  water  fittings.  To  maintain  a  uniform  pressure 
in  the  column,  a  manometer  is  used,  as  shown  in  Fi"s.  8 
and  10,  in  addition  to  which  a  thermometer  is  frequently 
employed  to  control  the  flow  of  spirit.  The  water  used  for 
eooliog  is  introduced  into  the  refrigerator  at  the  bottom, 
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and  having  reached  the  requisite  temperature,  passes  into  the 
water  tank  containing  the  condenser,  whence  it  either  runs 
iway  or  is  pumped  to  the  upper  part  of  the  column.  The 
temperature  of  the  water  as  it  leaves  the  apparatus  should 
be  ascertained  from  time  to  time,  to  determine  whether  it  is 
that  which  experience  has  shown  to  give  the  best  result. 
The  first  distillate,  known  as  first  runnings,  is  always  more 
or  less  coloured.  The  temperature  is  then  carefullv  noted, 
together  with  the  density  of  the  distillate,  and  the  receiver 
is   changed   as     soon  as  the   middle  fraction,    constituting 

Fig.  8. 


spirit  of  the  highest  concentration,  begins  to  distil  over. 
After  this,  higher  boiling  products  come  over,  their  presence 

Bret   noticeable   by    the  turbidity   of   the   distillate 

produced   when  water   is  added  to  it.      Subsequently  the 

distillate  itself  is  rendered  turbid,  and  eventually  it  comes 

over  in  two  layers — oil  and  water,  the  quantity  of  the  latter 

ising  until,  at   the  end  of  the  distillation,  water  only 

over,  impregnated  with  empyreumutic  substances. 
The  fraction  from  which  water  separates  oily  products,  is 
vashed  with  water,  and  the  washings  are  added  to  the  turbid 


distillate.  The  mixture  is  then  redistilled  in  the  next  still 
with  a  fresh  charge  of  crude  spirit.  The  oily  fractions  are 
mixed  together  and  redistilled  separately,  when  a  further 
quantity  of  middle  fraction  is  obtained. 


Fig.  10. 


/T==% 


The  treatment  of  wood  tar  for  the  production  of  creosote 
and  guaiacol  is  not  practised  very  largely  by  wood-coking 
establishments,  most  works  being  contented  with  its 
utilisation  as  waggon  grease,  or  for  the  preservation  of 
timber,  for  which  purpose  it  is  dehydrated.  For  the 
recovery  of  its  products,  it  is  treated  with  lime  and  sub- 
sequently dehydrated  in  stills  having  a  steam  jacket  at  the 
bottom.  The  fractionation  is  effected  in  east-iron  tar  stills 
of  1,000  litres  rapacity,  heated  by  a  direct  lire.  The  first 
product  is  wood  spirit ;  then  acetic  acid  comes  over.  The 
distillate  up  to  150° — known  as  light  oils — has  a  specific 
gravity  of  about  0' 980,  whilst  the  heavy  oils  distilling  up  to 
250  have  a  specific  gravity  of  about  1*01.  Above  this 
temperature  the  quantity  of  paraffin  and  gaseous  products 
increases,  and  towards  the  end,  anthracene  comes  over. 
The  residue  in  the  stiil  is  wood-tar  pitch,  and  forms  a 
considerable  proportion  of  the  original  material.  For  the 
production  of  creosote,  the  light  and  heavy  oils  are  mixed 
together  and  neutralised  exactly  with  soda  to  remove  fatty 
acids.  They  are  then  fractionated,  the  portion  distilling 
between  150  and  250  being  collected  separately.  This  is 
treated  with  a  concentrated  solution  of  potash  or  soda, 
allowed  to  settle,  run  off,  boiled  to  expel  hydrocarbons,  and 
acidified  with  sulphuric  acid.  This  operation  is  repeated 
until  the  product  is  completely  soluble  in  alkali.  The 
final  traces  of  phenol  are  removed  by  washing  the  oil  with 
weak  soda  or  ammonia.  It  is  then  redistilled,  oxidised 
with  chromic  acid  mixture,  and  fractionated  in  gla<s,  the 
portion  boiling  between  205:  and  220°  being  collected 
separately.  This  has  a  specific  gravity  of  not  less  than 
1'07,  and  represents  the  creosote  of  the  German  Pharma- 
copoeia. 

Guaiacol,  which  is  the  active  principle  of  wood  creosote 
from  beech  tar,  of  which  the  latter  contains  about  GO  per 
cent.,  is  now  prepared  in  a  pure  form  by  subjecting  wood 
creosote  to  distillation  and  treating  the  fraction  boiling 
between  200°  and  205  repeatedly  with  moderately  strong 
ammonia  to  separate  acids  and  phenols.  The  product  is 
then  redistilled.  The  lowboilir-g  portions  are  dissolved 
in  ether  and  treated  with  a  strong  alcoholic  solution  of 
potash.  The  potassium  salt  is  washed  with  ether,  re- 
•rvstallised  from  alcohol,  decomposed  with  dilute  sulphuric 
acid,  and  fractionated,  the  distillate  boiling  at  200' — 202J 
forming  pure  guaiacol.     On  cooling  the  latter  by  a  freezing 
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mixture  to  — 10°,  ohemically  pure  gnniacol   sepni 
h   boils   al    SOS     and   lia-   n    specific   gravity   of    i 
A  cording  lo  von    ll'-il.-u,  Nachfolger,  (he  separation   ol 
i  pi  by  pre]  iring 

the  corresponding  barium  salts  and   separating   the   i 
readtrj    soluble   phenol    sail    by  Fractional    crystallisation. 
Rumpf  for  the  same  purpose  recommends  their  conv  i 
into  magnesium  compound*,  the  phenol  salt  being  readily 
soluble— I).  II. 

Paraffin   in    Broum    Coal-Tar   Products,  Estimation    of. 
II.  Biseolohr.     Zeits.  angew.  Chem.  1897,  [10]  and  [11   . 
I  and  S3S. 

Sea  under  XXIII., page  701. 

IV.-COLOURING  MATTERS  AND  DYES. 

l.l'-Dihydroxynaphthalene  Sulphonic  Acid.      1..  Paul. 
Zeits.  i'.  angew.  Chem.  1896,  i'.I'J— 620. 

l!v  fusing  naphthol  dieulphonic  acid  S  [a-naphthol-/3-disuI- 
phonic  acid  (SchftUkopf)  with  caustic  soda,  it  is  converted 
into  i.l'.i  -  dihydroxynaphthalene  snlphonic  acid,  which 
gives  with  diaxo  and  tetrazo  compounds,  dyestuffs  of  very 
bright  bine  shades,  capable  of  forming  chrome  lakes,     Thus 

dyestuffs  from  diazotised  Bulphanilic  or  anisidine 
sulphonic  acids  yield  dyestuffs  similar  in  shade  to  magenta, 
hut  possessing  much  greater  fastness  to  milling  ami  light 
thau  the  sulphonic  acids  oi  phenylrosindoline,  known  as 
azocarmine.  For  the  preparation  of  the  1.1'. 4 -dihydroxy- 
naphthalene sulphonic  acid,  6  kilos,  of  caustic  soda  and 
2  litre-  of  wat.r  are  heated  to  120  C.  until  dissolved,  in  a 
cast-iron  vessel  provided  with  an  agitator.  -t  kilos,  of 
cau-tie  soda  in  small  pieees  are   then   added,  and   the    whole 

1  to  L80    C.  in  about   :t\    hours,  until   completely    dis- 

1.  In  the  course  of  2j  hours,  4  kilos,  of  sodium 
n-naphthol-S-disolphonate  (92  per  cent.)  are  then  ad  led. 
the  temperature  rising  to  210° — 215  <.'.,  which  is  maintained 
for  about  2}  hours.  A  sample  of  the  melt  is  then  dissolved 
in  water,  filtered,  acidified  with  acetic  acid, and  treated  with 
ilution  until  all  the  dihydroxy  acid  is  pre- 

ited  as  dyestuff .     When  the  filtrate,  on  the  addition  of 
sodium  acetate  and  diazohenzene,  gives  no  further  prei 
tate  of  dyestuff  anil  does  not    ou   the  addition    of  ammonia 
yield  an  orange  colour,  due  to  the  presence  of  undi 
disulphonic  acid,  the  reaction   is  complete,  and  the   m 
run  out      After  cooling,  it  is  dissolved  in  31  kilos,  of  hydro- 
chloric acid  i  20     I'..  I,  boiled  up  with  wet  steam,  and  filtered 
from  pitated   hydroxy   acid.       The   pr. 

weighing  7  kilos.,  are  then  dissolved  in  water,  and,  after 
titration  with  diazobenzene,  the  solution  is  used  directly  for 
the  preparation  of  dyestuffs.  From  8 •  68  kilos,  of  100  per 
cent,  a-naphthol-5-disulphoiiie  acid,  2*96  kilos,  of  1.1  .4- 
dihydroxynaphthalene  sulphonic  acid  were  obtained,  cor- 
responding to  72-  7  per  cent,  of  the  theoretical  yield. 

— T.  A.  I.. 

a-Amido-$-Naphthot  Ethers.     I..  Paul.     Zeits.  f.  angew. 
Chem   1896,  620—622. 

By  replacing  n-naphthylamine  by  the  ethers  of  its  S-hydroxj 
derivative  in  the  manufacture  of  dyestuffs,  much  brighter 
and  bluer  shades  arc  produced.  The  following  detail-  are 
with  regard  to  the  manufacture  of  these  raw  materials  : 
—  In  a  cast-iron  vessel  provided  with  an  agitator.  4  kilos,  of 
alcohol  (;>"      i  quickly  mixed  with  an  equal  weight  of 

sulphuric  acid  (66  15.):  theu  4  kilos,  of  j8-naphthol  are 
added,  and  the  whole  is  heated  for  6 — 8  hours  to  95  i  .  The 
melt  is  then  transferred  to  another  vessel,  allowed  to  cool, 
ami  the  upper  layer  of  solid  6-uaphthol  ethyl  ether  melted 
with  25  litres  of  water  and  1*5  kilos,  of  soda  lye  (4o  11.1. 
After  cooling,  the  ether  is  washed  with  25  litres  of  hot 
water,  fused,  and  dried,  the  yield  being  4 — 1*2  kilos.  In 
order  to  nitrate  it.  a  kilos,  of  the  ether  are  mixed  with  the 
same  weight  of  water  and  heated  in  a  brine  bath  to  90  (  .  ■ 
then  nitric  acid  (40°  B.1  is  run  iu  until  a  reaction  com- 
mences, which  requires  about  1  ■  5  kilos.  The  temperature 
is  maintained  at  about  95°  C.  by  running  in  about  2  kilos. 
more  of  nitric  acid  during  5 — (j  hours.  The  crude  nitre- 
product,    after   washing  with  hot   wal  ,  los., 


and    when    crystallised    from    15    kilos,   of    ale. .hoi,    weighs 
2 — it   kilos.,   and   solidities  at   :n    i  .     The   recrystallised 

produol  i-  then  dissolve. I    in  8  kilo-,  of  alcohol  and  rapidly 

siiired  whilst  cooling,  in  order  to  obtain  it  in  a  tine  state 
in,  and  after  adding  6  kilo-,  of  hydrochloric  acid 
B.),  zinc  dust  (4'2— 4*5  kilos.)  i-  slowly  added,  the 
temperature  being  maintained  at  BO  90  ('.  7  kilos,  of 
hydrochloric  acid  are  then  added,  and  later  another  quantity 
of  t;  kilos.,  in  order  to  precipitate  the  o-amido-jB-naphthol 
ethyl  ether  hydrochloride,      j  ieation,  1  ■  5  kilos,  of  the 

crude  hydrochloride  are  dissolved  in  15  litre-  of  water, 
slightly  acidified,  filtered,  and  precipitated  with  20  kilos,  of 
hydrochloric  acid  (20°  B.).  The  hydrochloride  is  then  stirred 
to  a  paste  with  water,  and  gives 8*1  kilos. of  a  24*3  per  cent. 
paste --■  1*97  kilos,  ol  100  per  cettl  salt.,  or  45  per  cent,  of 
the  theoretical  yield  calculated  on  the  naphthol.  The  base 
i-  obtained  by  neutralisation  with  i-2.">  litre-  oi'  sola-lye 
I  '  I!.  I  and  extraction  with  benzene,  when  it  form-  a 
-lightly  dark,  crystalline  mass.  It  can  be  ncelylatcd  by 
dissolving  880  grins,  in  2*5  time-  its  weight  of  benzene  and 
adding  l7o  gnus,  of  acetic  anhydride.  After  crystallising 
water,  the  substance  form-  thin  colourless  needles, 
melting  a(  111  C.  The  yield  is  1 10  grins.  The  preparation 
of  a  amido-S-icaphthol  methyl  ether  is  carried  out  in  the 
way,  5  kilo-,  of  nitric  acid  being  required, and  :;  kilos. 
of  crude  nitro  product  being  formed,  melting  at  1120,5C. 
<  In  reerystallisation,  this  gave  1 -8  kilo.,  melting  at  125  -25C. 
It  is,  however,  doubtful  whether  the  amidonaphthol  ether- 
will  have  a  general  technical  employment,  owing  to  their 
cost.— T.  A.  I.. 

Nitrobenzene,    The    Fusion    Point,    'Boiling    Point,    and 

Specific  Gravity  of-     R.  J.  Friswell.     Proc.  Chem    Soc. 
17,     182],  147— 148. 
Great  discrepancies  are  found  in  the  books  as  to  the  above 
constants. 

Schultz  give-  in  his  first  edition,  1882,  1-2002  at   0°  and 
366    at    14'4°;  in    his   second    edition,    1-208    at    15. 
Fusion  point  +  3". 

Beilstein  gives  the  same,  and  quotes  Mitscherlich  for  the 
fusion  point  and  Kopp  for  the  specific  gravity. 

i.melin  gives  1-209  and  4-  3°,  and  quotes  Mitscherlich. 
\-  to  boiling  points,  Gmelin,  quoting  Mitscherlich,  gives  213°  j 
Schnltz,  1882,  gives  210  ;  in  1886,  206°— 207° ;  Beilstein, 
quoting  Sta  leler,  205    at  780  mm. 

It  would  thus  appear  thai  several  of  these  numbers  have 
been  quoted  unverified  for  ever  60  wars. 

Xo  statement  of  specific  gravity  of  solid  nitrobenzene  has 
been  published,  excepting  that  in  Watts'  Hi  tionary,  given 
to  A.  (1.  (ireen  in  a  private  communication  by  R.  .1.  Friswell. 
1 1  terminations  of  the  various  points  have  been  made. 
Calculated  for  comparison  with  water  at  4  the  sp.  grs. 
are  : — 


Solid 

Liquid 




1-3 

is-o 


1'SMO 
1-2220 

1-2160 

1-1931 


Boiling  point  corn         -  ad  solidifying  point 

Nitrobenzene  is  remarkable  as  having  a  distinctly  coloured 
vapour  very  closely  resembling  that  of  chlorine.  The  colour 
isily  visible  in  a  thickness  of  about  2  ins.,  and  is  strongly 
marked  when  6 — S  ins.  are  examined.  The  author  is  not 
aware  of  any  other  organic  vapour  of  so  simple  a  constitution 
which  is  visibly  coloured. 

f  absorption  are  shown  in  the  visible  spectrum 
when  light  is  transmitted  through  this  vapour.  The  violet 
and  blue  are  absorbed  as  with  the  fluid,  but  less  strongly. 

Xitrobcnzcne,    The    Action  of  Light  on  a   Solution  of,  in 

ntrated   Sulphuric  Acid.     R.  J.  Friswell.     Proc. 

Chem.  Soc.  1897.  [182],  II -  —  149. 

Nithobenzene  is.  as  has  long  been  known,  readily  soluble 

in  concentrated  sulphuric  acid  of    1  -S4  sp.  gr.  and  upwards, 

at  a  comparatively  small  amount  of  dilution  precipitates  it, 

and  at  about  1-7D,  the  solubility  is  very  slight. 
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When  a  solution  in  pure  concentrated  acid  is  exposed  to 
light  it  slowly  darkens.  When  exposed  to  direct  sunlight, 
the  darkening  goes  on  with  great  rapidity,  and  in  a  few 
minutes  the  solution  becomes  quite  Mark  and  opaque;  then 
the  action  ceases.  The  light  from  burning  magnesium 
produces  the  same  effect. 

The  solution  lias  been  kept  unchanged  in  the  dark  for 
upwards  of  four  years.  If  the  exposure  to  light  takes  place 
iu  a  stoppered  bottle,  a  slight  odour  of  sulphurous  acid  is 
perceptible  after  some  time  in  the  air  above  the  solution. 

If  the  nitrobenzene  thus  used  be  recovered  and  redistilled, 
and  then  redissolved  iu  sulphuric  acid,  it  behaves  in  exactly 
the  same  way. 

Attempts  were  made  to  increase  the  change  by  spreading 
the  solution  on  glass  beads  and  between  sheets  of  glass, 
but  the  depth  of  colour  of  the  product  soon  brought  all 
power  of  perceiving  further  change  to  an  end. 

Several  hundred  grammes  of  the  black  solution  were 
prepared  and  attempts  made  to  isolate  the  products  of 
the  change,  but  though  a  brownish  calcium  salt  was  obtained 
and  an  ammonium  salt  in  solution,  the  latter  decomposed  on 
evaporation  with  a  caramel-like  odour  ;  what  was  left  was 
treated  with  phosphoric  chloride,  but  no  satisfactorily  pure 
product  could  be  obtained.  The  matter  needs  further 
investigation. 

The  rate  of  blackening  of  the  solution  is  undoubtedly  a 
measure  of  the  actinic  power  of  the  light. 

The  author  thought  it  quite  possible  that  the  change  in 
the  solution  of  nitrobenzene  in  sulphuric  acid  when  exposed 
to  light  was  of  the  same  kind  as  that  induced  by  electrolysis. 
He  had  never  observed  any  coloration  on  sulphonating 
nitrobenzene  when  the  materials  were  pure  and  light  was 
excluded. 

Chloronaphlhatcnedisulphonic  .  1  cids  into  Dichloronaphtha- 
lenesulphonic Acids,  Conversion  of.  H.  E.  Armstrong 
and  W.  P.  Wynne.  Proc.  Chem.  Soc.  1897  ITS2],  152 
-154. 

In  the  course  of  their  studies  of  naphthalene  derivatives, 
the  authors  have  had  occasion  to  make  great  use  of 
phosphorus  pentachloride  as  an  agent  for  displacing  the 
S(  ).tH  radicle  by  chlorine.  It  was  therefore  necessary  to 
establish  in  every  possible  way  the  validity  of  this  method 
of  determining  constitution  in  the  naphthalene  series,  as  it 
is  obvious  that  the  occurrence  of  isomeric  change  in  any 
one  case  would  materially  weaken  the  force  of  all  argu- 
ments based  on  its  application. 

With  regard  to  the  nature  of  the  interaction,  it  is  to  be 
noted  that,  in  a  previous  communication  (Proc.  Chem.  Soc. 
1895, 11,  83),  it  has  been  shown  that  the  main  function  of 
the  pentachloride  is  to  promote  the  elimination  of  SO»  from 
the  SO:Cl  radicle. 

In  the  case  of  the  chloronaphthalenesulphonic  chlorides, 
the  amount  of  dichloronaphthalene  obtained  by  means  of 
phosphorus  pentachloride  is  relatively  considerable,  and 
the  residue  left  after  its  removal  from  the  crude  product  by 
distillation  with  steam  yields  nothing  bat  the  original 
chloronaphthalenesulphonic  acid  on  hydrolysis. 

The  chloronaphthalenedisulphonic  chorides,  however, 
behave  somewhat  differently,  affording  but  a  comparatively 
poor  yield — rarely  exceeding  30  ptr  cent,  of  the  theoretical 
amount —  of  trichloronaphthalene. 

The  authors  have  felt  it  to  be  incumbent  on  them  to 
thoroughly  examine  the  residues  left  after  separating  the 
trichloronaphthalenes,  which  they  have  had  occasion  to  pro- 
duce on  a  large  scale  (Proc.  Chem.  Soc.  1895,  H  86). 
Although,  iu  view  of  the  uniformity  of  the  end-products,  it 
was  improbable  that  any  change  in  orientation  had  taken 
place  at  the  somewhat  high  temperatures  at  which  the  in- 
teractions were  effected,  it  was  obviously  important  to 
ascertain  in  every  possible  way  whether  such  was  the  fact. 
The  results  to  be  recorded  are  of  interest,  as  they  serve  in 
every  case  to  justify  the  conclusion  previously  arrived  at, 
that  the  treatment  of  sulphonic  chlorides  with  phosphorus 
pentachloride  may  be  thoroughly  trusted  as  a  means  of 
determining  constitution  in  the  naphthalene  series.     Two 


cases  may  be  quoted  as  typical  of  the  behaviour  of  chloro- 
naphthalenedisulphonic  chlorides  in  general. 

When  2-ehloronaphthalene  -  4' :  2'  -disulphonic  chloride 
(this  Journal,  IS90,  S00 — 801)  is  heated  with  the  theo- 
retical quantity  of  phosphorus  pentachloride  at  175°  during 
two  hours,  it  yields  both  2  :  4':  2'. trichloronaphthalene  and 
2  :  4'-dichloronaphthalene-2'-sulphonic  chloride  in  about 
equal  proportions,  about  50  per  cent,  of  the  material  re- 
maining unchanged.  2 :  &'-JDichloronaphthale7ie-2'sulpho7iic 
arid  affords  a  sparingly  soluble  barium  salt,  crystallising 
with  34  molecular  proportions  of  water  in  microscopic 
needles;  a  sparingly  soluble  potassium  salt,  containing  li 
molecular  proportions,  in  thin  scales  ;  a  chloride  crystal- 
lising from  benzene  in  small  prisms  melting  at  156°;  an 
amide  crystallising  from  dilute  alcohol  io  slender  needles 
melting  at  196°;  and  when  the  chloride  is  heated  at  1805 — 
185°,  with  phosphorus  pentachloride  it  is  converted  into 
2  :4':2'-trichloronaphthalene.  On  hydrolysing  the  chloride 
in  sealed  tubes  with  concentrated  hydrochloric  acid  at  290% 
or  the  potassium  salt  with  a  mixture  of  sulphuric  and  phos- 
phoric acids  and  superheated  steam,  2  :  4'-dichloronaphtha- 
lene  is  obtained.  The  course  of  change  may  therefore  be 
thus  represented  : — 


CI 


CI 


/\/ 


\ 


SO..C1 


S0..C1 


CI 

When  2  -  chloronaphthalene  -  l':3'  -  disulphonic  chloride 
(this  Journal,  1890,  2S3)  is  similarly  heated  with  phos- 
phorus pentachloride,  it  yields  2:3':  l'-trichloronaphtha- 
lene-3'-sulphonic  and  2 :3'-dichIoronaphthalene-l '-sulphonic 
chlorides  (Proc.  Chem.  Soc.  1890,  84),  about  50  per  cent,  of 
the  material  remaining  unchanged.  2  :  I'-Dichhronaphtha- 
lene-3'-sulphonic  acid,  the  isomeride  present  in  the  larger 
proportion,  yields  an  anhydrous  potassium  salt,  a  chloride 
crystallising  from  benzene  and  light  petroleum,  and  an 
amide  crystallising  from  dilute  alcohol.  When  the  chloride 
is  heated  at  180° — 185°  vrith  phosphorus  pentachloride, 
2  :  1':  3'-trichloronuphtlialene  is  formed.  On  hydrolysing 
the  chloride  in  sealed  tubes  with  concentrated  hydrochloric 
acid  at  290°,  or  the  potassium  salt  mixed  with  sulphuric  and 
phosphoric  acids,  in  superheated  steam,  2  :  l'-diehloro- 
naphthaleue  is  obtained.  The  course  of  change  may  there- 
fore be  thus  represented — 


C1  I        I        I  &C1,' 

U \)  s°=ci   \/\J ci 

The  other  a-/3-di:;ulphonic  chlorides  behave  similarly,  the 
tendency  being,  however,  as  in  the  first  of  the  above 
instances,  to  form  only  one  of  the  two  possible  isomeric 
dichloronaphthalenesulphonic  chlorides,  no  doubt  because 
the  SO.,  of  the  SO.,Cl  radicle,  like  the  S03H  radicle,  is 
more  easily  displaced  from  o-  than  from  j8-positions.  It  is 
not  certain  that  these  products  are  intermediate  in  the  strict 
sense  of  the  term,  as  the  effect  of  prolonging  the  heating 
with  phosphorus  pentachloride  at  the  minimum  temperature 
at  which  the  reaction  takes  place  serves  only  to  increase 
the  yield  both  of  the  dichloro-  and  trichloro-derivatives. 
As  the  dichloronaphthalenesulphonic  chlorides  produced  iu 
these  interactions  decompose  at  temperatures  a  few  degrees 
higher — 10°  to  15°  in  most  cases — than  those  at  which  the 
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•corresponding  oUoronaphthalenedisalphonia  chlorides  from 
u liicli  they  arc  obtained  undergo  change,  it  is  not  difficult 
to  understand  why  they  escape  attack  by  phosphorus  penta- 
-chloride  under  the  conditions  observed. 

1  :  I'- into  1  :  I'-DicUormutphtluUeHe  by  Hydrogen  Chloride, 
Conversion  of.  The  Products  of  Hydrolysis  of  1:1'- 
Dickloronaphtkalene  -  3  -  Sulphonic  Acid.  11.  K.  Arm- 
Btrongand  \V.  P.  Wynne.  Proo.Chem.8oo.  I89r,  [182], 
I.'.  I     186. 

Whei  1  :  l'-dichloroniiplitliuK'tii'  is  heated  with  concentrated 
hydrochloric  acid  at  '_"ju  .  it  is  wholly  converted,  sai 
a  trace  of  carbonisation,  into  t li . -  isomeric  1  : 4'-diehloro- 
naphthalene.     This  remarkable   isomeric  change  does  not 
seem  to  occur  at  temperatures  below  200  ,  but  is  notii 

at  2.10°,  and  complete  at  'J'.io  ;  it  does  not  occur  when 
J  :  l'-dichloronaphthalene  is  heated  cither  alone  or  with 
water,  or  with  concentrated  phosphoric  acid  at  300°,  hut 
does  happen  when  it  is  heated  with  sulphuric  acid  of  a 
strength  to  cause  considerable  carbonisation.  None  of  the 
isomeric  dichloronaphthalenea  show  any  tendency  to  change 
tinder  these  conditions. 

The  experiment-  which  led  to  these  results  were  made 
in  consequence  of  the  perplexing  behaviour  of  1  :  l'-di- 
chloninaphthalene-3-sulphonic  acid  on  hydrolysis.  The 
isomeric  a-snlphonic  acid  (Pro*  Chem,  Soc.  1890,  6,81), 
requires  onbj  a  temperature  of  -  10  to  i  ffi  ct  its  hydrolysis, 
and  gives  only  1 :  l'-dichloronaphthalene.  whatever  be  the 
hydrolytic  agent  used  ;  the  B-sulphouic  acid,  on  the  contrary, 
is  not  hydroTysed  below  285  .  and,  according  to  the  agent 
used,  gives  one  or  other  of  no  less  than  three  diehloro- 
naphthalenes. 

1  :  I'-Dichioronaphlhalene  3-svlphonic  acid  is  obtained 
in  addition  to  about  an  equal  proportion  of  1  :  1'  :  3- 
trichloronaphthalene,  when  1  -  chloronaphthalene  -  1' :  3- 
disulphonic  chloride  (this  Journal,  1S90,  2S4)  is  heated 
with  phosphorus  peutachloride  at  160"  (compare  prect 
abstract).  It  forms  a  sparingly  soluble,  anhydrous 
potassium  salt,  a  chloride  crystallising  from  benzene,  an 
amide  crystallising  from  dilute  alcohol,  and  1:1':  3-tri- 
ehloronaphthalene  when  its  chloride  is  heated  either  with 
phosphorus  peutachloride  at  170  ,  or  aloue  at  200° — 230  . 
On  hydrolysing  the  potassium  salt  with  dilute  acids,  such 
as  1  per  cent,  sulphuric  acid  or  50  per  cent,  phosphoric  acid, 
at  290  ,  about  5 — 10  per  cent,  of  the  theoretical  quantity 
of  1  :  l'-dichloronaphthalene  is  obtained,  the  residue  being 
unchanged  salt— a  result  by  which  the  constitution  of  the 
sicid  is  determined  beyond  doubt.  When  heated  with 
5  pet  cent,  sulphuric  acid  or  60  per  cent,  phosphoric  acid, 
carbonisation  largely  occurs,  and  w  ith  these  and  stronger 
acids  a  small  amount  of  1  :  4'-dichloronaphthalene  is  the 
only  substance  obtained,  a  better  yield — some  20  per  cent, 
of  the  theoretical — being  got  when  the  chloride  is  heated 
with  concentrated  hydrochloric  acid  at  290°.  The  production 
of  1  :  4'-  instead  of  the  expected  1  :  l'-dichloronaphthali  ue 
under  these  conditions  is  to  he  referred  to  the  action  o 
hydrogen  chloride,  either  present  or  formed  during  the 
carbonisation  of  the  salt. 

On  effecting  hydrolysis  by  heating  the  potassium  salt, 
mixed  with  sulphuric  and  phosphoric  acids,  in  super- 
heated steam  instead  of  in  sealed  tubes,  an  unexpected 
result  was  obtained,  pure  1  :  S'-dichloronaphthalene,  to  the 
extent  of  40  per  cent,  of  the  theoretical  amount,  being  the 
product,  the  remainder  of  the  salt  being  carbonised.  The 
explanation  of  this  change  has  yet  to  be  given.  It  is 
certaiu  that  the  1  :  2'-compound  is  not  an  intermediate 
step  in  the  conversion  of  1  :  1'-  into  1  :  4'-dichloro- 
naphthalene  during  hydrolysis  in  sealed  tubes,  both  because 
it  is  unaffected  by  prolonged  heating  with  concentrated 
hydrochloric  acid,  and  because  1  :  J'-dichloronapbthalene- 
3 -sulphonic  acid  cannot  be  detected  in  the  material  which 
has  escaped  hydrolysis,  and,  moreover,  behaves  normally 
on  hydrolysis  (compare  preceding  abstract).  It  is 
possible  that,  under  the  conditions  specified,  further  sul- 
phonation  may  precede  hydrolysis,  and  that  in  consequence 
of  the  transference  of  chlorine  to  the  para-position  beinii 
thereby  prevented,  1  :  2'-dicalorunaphthalene  is  formed, 
thus : — 


CI    CI 


CI 
CI  / 


s 


\/\/ 


Further  experiments  are  being  made  to  test  this  view. 

Of  the  Irichloronaphthalenes,  the  1:2:  8- modification  is 

the  only  one  which  undergoes  change  when  heated  withcon- 

i  ited  hydrochloric  acid.    Its  sulphonic  and  disulphonic 

acids  behave  similarly,  hut  the  course  of  the  action  has  not 

yet  been  worked  out,  owing  to  want  of  material. 

Diphenylene  Disulphide,  An  Isomer  of.     P.  Genvresse. 
Bull.  Soe.  Chitn.  1897,  17,  .VJli— G09. 

0h  heating  benzene  with  sulphur  in  the  presence  of 
aluminium  chloride,  a  mixture  of  diphenylene  disulphide 
(.Bull.  Soc.  (him.  15,  1035)  and  diphenylene  isodisulphide 
i-  produced  ;  the  former  is  removed  by  extraction  with 
glacial  acetic  acid,  excess  of  sulphur  by  carbon  bisulphide, 
and  the  diphenylene  isodisulphide  then  recrystallised  from 
boiling  benzene,  in  which  it  is  slightly  soluble.  Diphenylene 
isodisulphide,  (C,H4S)j,  melting  at  29.V,  is  obtained  in  the 
form  of  fine  needles  by  sublimation  :  it  is  slightly  soluble 
in  benzene  and  chloroform,  insoluble  in  glacial  acetic 
acid,  carbon  bisulphide,  &e.  Sulphuric  acid  gives  with  the 
isodisulphide  an  emerald  green  coloratioii,  whilst  the  disul- 
phide produces  a  violet. 

Isodisulphide  of  Trioxyphenylene,  CjSjH^Oj. — This 
colouring  matter  is  obtained  by  the  action  of  10  parts  of 
fuming  sulphuric  acid  on  diphenylene  isodisulphide  at 
120' — 125J  in  a  sealed  tube.  The  green  contents  of  the 
<  tube  dissolve  in  water  to  a  reddish  solution.  After  nearly 
neutralising  with  barium  carbonate  and  evaporating  on  the 
water-hath,  the  substance  is  deposited  ;  it  is  then  dissolved 
in  alcohol,  the  solution  evaporate!,  and  th.-e  proci 
repeated  to  free  it  from  sulphuric  acid.  The  compound  is 
hygroscopic,  very  soluble  in  water  and  alcohol,  the  solutions 
being  red :  in  the  solid  state  it  is  brown  ;  sulphuric  acid 
colours  it  green.  It  has  not  been  obtained  crystalline,  and 
is  insoluble  in  benzene,  chloroform,  petroleum  ether,  oic. 

It  dyes  unmordanted  silk  a  greyish  copper  colour  and 
unmordanted  wool  a  wine  red";  the  shades  are  fast  to  soap 
and  light,  strong  in  an  acid  bath,  but  feeble  in  an  alkaline 
hath.  It  does  not  dye  unmordanted  cotton.  The  action 
n  successive  patterns  shows  that  the  substance  is  not  a 
mixture  of  colouring  matters.  The  addition  of  a  solution 
of  common  salt  to  the  aqueous  solution  precipitates  a  com- 
pound with  the  colouring  matter.  The  addition  of  caustic 
soda  (1  mol.)  turns  the  solution  black  ;  it  is  now  alkaline, 
and  slowly  deposits  a  precipitate.  Carbonates  give  no 
effervescence.  By  the  action  of  excess  of  baryta  the  com- 
pound C6S;II  <J  l'.a  is  obtained;  this  is  a  white  substance, 
very  slightly  soluble  in  water.  The  addition  of  baryta 
until  the  aqueous  solution  changes  colour,  produces  the 
-talline  substance  {C£M303)J&*.  By  the  action  of 
acetic  anhydride  the  compound  C1,S/i.H(CO.CH3)3  was 
formed  ;  this  and  other  reactions  point  to  the  substance 
being  a  trihydric  phenol.  The  colouring  matter  gives 
diazo  colours  with  amines.  The  reaction  by  which  di- 
phenylene isodisulphide  is  produced  appears  to  be  deep- 
seated.  The  molecular  weight  of  the  compound  was  found  bv 
Raoult's  method  to  be  181,  agreeing  with  the  forraulL 
en — A.  C.  YV. 

Dyestuffs  [Conoos],  and  Bate  Materials  therefor:  Wanu. 
facture  of.  L.  Paul.  Zeits.  f.  angew.  Chem.  1896,556— 
564. 

The  substantive   cotton  dyestuffs  Congo  Fast  Blue  R  and 

and  B,  mtroduced  by  the  Berlin  Actiengesellschaft,  pos5c<s 

|    valuable  properties  as  regards  fastness  to  light  and  milling 
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although  they  do  not  give  such  bright  shades  as  Benzazurin 
and  Congo  Blue  2  li.  They  are  obtained  by  combining 
equimolecular  proportions  of  tetrazoditolyl  or  dianisidiue 
and  B-naphthylamine,  rediazotising,  and  combining  with 
two  molecular  proportions  of  a-naphthol-5  disulphonie  acid 
(Schollkopf).  It  appears  to  be  necessary,  however,  to 
ernplov  an  excess  of  a-naphthylamine  (up  to  25  per  cent."), 
and  in  consequence,  after  the  second  diazotisation,  in  addi- 
tion to  the  tetrazo  intermediate  product,  there  are  also 
present  unaltered  tetrazoditolyl  and  a-diazonaphtbalene, 
which  do  not  yield  such  valuable  dyestuffs.  With  regard 
to  the  manufacture  of  Congo  Fast  Blue  R,  33  kilos,  of 
tolidine  are  dissolved  in  30  kilos,  of  hydrochloric  acid 
(20'  B.)  and  so  much  water  that  the  solution  measures 
about  585  litres.  After  determining  and  adding  the  amount 
of  hvdrochloric  acid  necessary  for  the  diazotisation,  to  the 
cold  decanted  tolidine  solution,  and  diluting  with  ice  and 
water  to  about  450  litres,  the  tolidine  hydrochloride  is 
diazotised  with  2S  kilos,  of  a  25  per  cent,  nitrite  solution, 
diluted  with  an  equal  volume  of  water.  On  the  previous 
day.  7"5 — 8  kilos,  of  a-naphthylamine  are  dissolved  in 
400  litres  of  water  and  11  "7  kilos,  of  hvdrochloric  acid 
i  12  B.),  and  made  up  to  800  litres.  The  tetrazo  solution 
is  run  into  this  and  allowed  to  stand  two  hours,  when  ice, 
6  kilos,  of  hydrochloric  acid,  and  14  kilos,  of  a  25  per  cent, 
nitrite  solution  are  added.  The  diazotisation  is  complete 
when  a  test,  after  adding  potassium  nitrite  solution,  shows 
a  slight  excess  of  nitrite  in  the  filtrate.  The  who'e  is  then 
combined  with  25  kilos,  of  100  per  cent,  a-naphthol  5-di- 
sulphonic  acid,  as  a  2-5— 3-5  per  cent,  solution,  iogether 
with  30  kilos,  of  soda  lye  (40'  B.).  After  heating  to 
30° — 40°  C.  the  dyestuff  is*  precipitated  with  100 — 120  kilos, 
of  salt,  filtered  under  a  low  pressure,  and  dried,  giving, 
after  dilution,  95 — 100  kilos,  of  dyestulf,  containing  66  per 
cent,  of  pure  colour.  A  product  having  similar  properties 
is  obtained  by  substituting  1 .3. 1'  naphthol  disulphonie  acid 
(e-  or  Andresen's  acid)  for  the  1 .4. I'-aeid. 

Congo  Fast  Blue  B  is  obtained  by  dissolving  248  kilos, 
of  dianisidine  sulphate  paste,  corresponding  to  49  kilos,  of 
base  to  a  3-3  per  cent,  solution,  allowing  it  to  settle,  and 
taking  such  a  proportion  of  it  that  the  solution  contains 
12-3  kilos,  of  base,  adding  40  kilos,  of  hydrochloric  acid 
(12°  B.)  and  ice,  so  that  the  total  volume  is  1,180  litres. 
This  is  then  diazotised  with  2S  kilos,  of  a  25  per  cent, 
nitrite  solution  dduted  with  an  equal  volume  of  water. 
The  combination  with  a-naphthylamine,  rediazotisation,  and 
combination  with  1.4.1'-  or  1 .3. 1 '-naphthol  disulphonie 
acid  is  then  effected  as  in  the  first  example.  The  yield  is 
about  100 — 110  kilos.,  and  gives  much  greener  shades  than 
Congo  Fast  Blue  1;. 

Congo  Blue  2  B  is  the  product  obtained  by  combining 
tetrazo-anisol  with  Ti  salt  and  1  .4 -naphthol  sulphonic  acid. 
One-third  of  the  above  33  per  cent,  dianisidine  sulphate  is 
mixed  with  34o  kilos,  of  hydrochloric  acid  (20'  1!.),  water, 
and  ice,  so  that  the  total  volume  amounts  to  1,100  litres. 
The  diazotisation  with  10 '5  kilos,  of  a  25  per  cent,  nitrite 
solution,  diluted  with  an  equal  volume  of  water,  is  carried 
out  at  .V  —  In  C,  the  whole  then  amounting  to  1,740  litres. 
This  is  then  allowed  to  run  into  263  litres  of  a  10  per  cent. 
IS  -alt  solution,  after  which  38  kilos,  of  sodium  nitrite,  as 
a  10  per  cent,  solution  is  added,  the  whole  stirred  for  one 
hour,  and  then  mixed  with  a  solution  containing  13  5  kilos, 
of  1 .4-naphthol  sulphonic  aeid  obtained  by  decomposing 
diazotised  naphthionic  aeid  by  boiling  with  water.  The 
mixture,  after  agitating  for  12  hours,  is  boiled  and  the  dye- 
-tuff  precipitated  with  50  kilos,  of  salt.  The  yield  is 
90  kilos.,  which  is  diluted  with  15  per  cent,  of  sodium 
sulphate. 

The  dyestuff  components,  the  5-  and  e-naphthol  disul- 
phonie acids,  are  derivatives  of  1.1'-  and  3.1 '-naphthalene 
disulphonie  acid,  and  arc  obtained  by  sulphonating  naphtha- 
lene, nitrating,  reducing,  and  separating  the  isomeric 
naphthylamine  disulphonie  acids  by  crystallisation.  On 
boiling  the  dia/o  compounds  of  these  with  water,  they  yield 
the  corresponding  naphthol  disulphonie  acids.  The  sul- 
phonation  of  the  naphthalene  is  carried  out  by  melting  100 
kilos,  of  it  in  a  cast-iron  pot  provided  with  an  agitator  and 
running  in  280  kilos,  of  fuming  sulphuric  acid  during  4 — 5 
hour-.      After  cooling  to  30    C,  which  takes  10 — 12  hours, 


100  kilos,  of  nitric  acid  (40°  B.)  are  added  in  the  course  ot 
18  hours.  The  melt  is  then  run  into  milk  of  lime  and  the 
calcium  salt  of  the  nitro  disulphonie  acid  converted  into  the 
sodium  salt.  The  reduction  is  carried  out  by  means  of  iron 
and  sulphuric  acid,  and  after  evaporation  of  the  sodium  salt 
to  28°  B.  the  solution  is  allowed  to  stand  for  8  days,  when 
the  sodium  salt  of  a-naphthylamine-5-disuIphonic  acid 
crystallises  out.  The  filtrate  treated  with  salt  and  hydro- 
chloric aeid  gives  crude  a-naphthylamine-e-disulphonie  acid. 
The  yield  of  each  acid  is  about  20  per  cent.  The  mother- 
liquor  contains  a  /3-naphthylamine  disulphonie.  acid  which 
shows  a  blue  fluorescence  not  possessed  by  the  other  acids. 
On  diazotisation,  and  boiling  with  dilute  sulphuric  acid,  the 
8-  and  e-ueids  are  converted  into  the  corresponding  naphthol 
acids,  the  2 — 3  per  cent,  solutions  of  the  sodium  salts 
obtained,  being  employed  directly  for  the  preparation  of 
dyestuffs.  A  better  yield  of  the  e-acid  is  obtained  by 
starting  from  /3-naphthalene  sulphonic  acid.  200  kilos,  of 
this  melt,  corresponding  to  100  kilos,  of  naphthalene,  are 
heated  with  400  kilos,  of  sulphuric  acid  (66°  B.)  and  worked 
up  in  the  same  way  as  above.  The  yield  of  a  naphthyl- 
amine-f-disulphonic  acid  is  27  —  30  per  cent,  of  the 
theoretical.  By  the  use  of  fuming  sulphuric  acid  (23  per 
cent.  SO,)  and  separation  of  the  a-amidonaphthalene-e- 
disulphonic  acid  as  acid  zinc  salt,  a  yield  of  about  22  per 
cent,  of  a-naphthol-e-disulphonic  acid  was  obtained.  Both 
the  5-  and  e-naphthylaniine  sulphonic  acids  when  fused  with 
caustic  soda  yield  amidonaphthol  sulphonic  acids,  the 
sulphonic  acid  in  tha  1'  position  being  replaced  by  hydroxy]. 
Chicago  blue  is  obtained  by  combining  tetrazo  anisol  with 
1 . 1'. 4 -amidonaphthol  sulphonic  acid  (5  -  amidonaphthol 
sulphonic  acid),  which  is  formed  from  a-amidonaphthalene- 
8-disulphonic  acid  by  heating  4  kilos,  of  the  reerystallised 
sodium  salt  with  2  litres  of  water  and  12  kilos,  of  caustic 
soda  to  190°  C.  in  an  oil-bath  for  12  hours.  One  litre  of 
water  is  then  added,  the  melt  is  heated  for  a  further  six 
hours,  run  out,  dissolved  in  a  mixture  of  hydrochloric  acid 
and  30  litres  of  water,  but  left  slightly  alkaline ;  it  is 
then  filtered,  and  afterwards  precipitated  with  15  kilos,  of 
hydrochloric  acid  (20=  B.).  With  regard  to  the  formation  of 
e-amidonaphthol  sulphonic  acid,  the  best  proportions  appear 
to  be  the  following  : — 450  grms.  of  sodium  ct-amidonaph- 
thalene-e-disulphonate,  450  grms.  of  caustic  soda,  and 
450  e.c.  of  water  were  heated  for  7 — 8  hours  in  an  autoclave 
at  a  temperature  of  1S0° — 190°  C.  and  a  pressure  of  12  atmo- 
spheres, when  150  grms.  of  e-amidonaphthol  sulphonic  acid 
were  obtained.  Meldola's  base  diazotised  and  combined 
with  this  acid,  does  not  give  a  black  of  technical  importance. 

— T.  A.  L. 

Indigo  Testing.     J.  Grossmann.     J.  Soc.  Dyers  and 
C'olourists,  1897,  124. 

See  under  XXIII.,  page  701. 

a-  and  B-Naphthol,  A   lieaclion   to   distinguish   between, 

B.  Leger.     Bull.  Soe.  China.  17,  [11],  546. 
See  under  XXIII.,  page  700. 

Fusions,   Distillations,   and   Sublimations,   Apparatus  for. 
L.  l'aul.     Zeits.  angew.  Chem.  1896,  [20],  619. 

See  under  XXIII.,  page  699. 

PATENTS. 

I'uracatechin-sulphonic  Arid  and  Intermediate  Products, 
Impts.  in  the  Manufacture  of.  G.  B.  Ellis,  London. 
From  "La  Socictc  Chimique  des  1'sines  du  Hhone 
ancieunement  G.  1'.  Monnet  et  Cartier,"  Lyons,  France. 
Kng.  Pat.  14,931,  July  6,  1896. 

Starting  with  the  parasulphonic  acid  of  phenol,  the 
patentee  converts  this  into  a  chloro  or  bromo  derivative, 
which,  on  fusing  with  potash,  yields  the  sulphonic  acid  of 

.  pyrocatechol.  When  this  latter  product  is  heated  with 
dilute  sulphuric  acid  in  an  autoclave  it  yields  pure  pyro- 
catechol. Details  of  the  invention  are  as  follows : — 
Phenol-p-sulphonic  acid  is  obtained  by  heating  together  on 
the  water-bath  for  several  days,  equimolecular  proportions 

'  of  phenol  and  sulphuric  acid  (66D  B.).  The  melt,  after 
cooling,  is   dissolved  in  one-third  of  its  weight  of  water, 
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;, —  in  |„r  c.  hi.  of  sulphuric  acid  is  thou  added,  and  a 
current  of  chlorine  or  bromine  is  passed  into  the  solotion  in 
tin-  proportion  of  two  atoms  of  chlorine  or  bromine  for  each 
molecule  of  phenol  sulphonic  enid ;  for  ins  do«. 

of  phenol  require  71  kilos,  of  chlorine  or  160  '  ' 
bromine.  During  the  operation,  die  temperature  rises  from 
30  to  f,o  t.  rhe  melt,  after  pouring  into  witter,  is  limed 
and,  converted  into  the  sodium  salt,  which  is  then  mixed 
with  half  its  weight  or  an  equal  weight  of  oaoatie  roda  in 
an  aqueous  solution,  and  heated  either  in  an  open  vessel  or 
under  pressure  for  8 — 10  hours  to  250  C.  or  above.  The 
prodnel  is  dissolved  in  water,  neutralised  with  SO  per  cent 

sulphuric  acid  in  slight  excess,  the  solution  evaporatl  d  to  a 
syrupy  consistency,  filtered  from  the  Bodiom  sulphate  which 
utilises  out,  and  the  concentrated  aqueous  solution  of 
the  sodium  suit  of  pyrocateehol  snlphonic  acid  obtained  is 
finally  heated  in  au  autoclave  with  dilute  sulphuric  acid. 
yielding  pure  pyrocateehol. — T.  A.  L. 

Seta  Dyes  [Yellows]  relating  to  the  Oxy-phenanthro- 
naphthazine  Series  and  of  New  Intermediate  Products, 
The  Manufacture  and  Production  of.  J.  Y.  Johnson, 
London.  From "  The  Badische  Anilinnnd  Soda  Fabrik," 
Lndwigshafen,  Germany.  Eng.  l'at.  15,958,  Julj  18, 
1886.  ' 

A\  extension  of  Eng.  Tat.  18,374  of  1893  (this  Journal, 
1894,943),  which  described  the  preparation  of  new  basic 
dyes  from  phenanthrophenazine.    The  present  sp  i  i6cation 

relates  to  the  production  of  similar  dyestuffs  derived  from 
phenanthronaphthazine,  which  contain  a  hydroxy]  group 
and  give  very  fast  yellow  shades  on  wool  and  silk.  I 
products  are  obtained  by  condensing  phenanthraquinone 
(«)  with  peri-hydroxydiamidonaphthalenes  and  subsequent 
sulphonation  ;  (6)  with  peri-hydroxydianiidonaphthalcnc 
sulphonic  acids;  and  (c)  with  certain  1  .2-diamidonaphtba- 
lene  sulphonic  acids  (the  1.2.4-  aud  1.2.4'-diamido- 
naphthalene  sulphonic  acids  are  not  suitable).  Iu  this 
mentioned  condensation,  products  are  obtained  in 
which,  by  subsequent  fusing  with  alkalis,  a  hydroxy]  is 
substituted  for  a  sulphonic  acid  group.  The  final  products, 
if  insoluble,  may  he  sulphonated.  The  following  is  one  of 
the  examples  given  :— The  azo  dyestuff,  prepared  in  an 
acid  solution  from  diazosu'phanilic  acid  and  2.1'.3'-amido- 
naphthol  sulphonic  acid,  is  dissolved  in  about  20  times  its 
weight  of  hot  water  and  decolorised  by  adding  hydrochloric 
acid  and  stannous  chloride.  On  cooling,  1 .2 .  l'.M'-di- 
amidonaphthol  sulphonic  acid  crystallises  out,  and  is  washed 
with  dilute  hydrochloric  acid.  To  effect  the  condensation, 
402  kilos,  of  a  5  per  cent,  paste  of  phenanthrai|tiinoue 
are  mixed  with  260  kilos,  of  a  10  per  cent,  paste  of 
1  .2.  L'.3'-diamidonaphthol  sulphonic  acid.  About  J50  litres 
of  water  are  added,  and  the  mixture  is  heated  to  90  — 9 
until  the  phenanthraquinone  has  disappeared  and  a  sample 
dissolves  with  a  yellow  colour  in  water.  The  cond> 
tion  product  is  then  salted  out  and  filter-pressed.  Like  the 
sodium  stilt,  it  is  very  sparingly  soluble  in  water,  and  dis- 
solves iu  concentrated  sulphuric  acid  with  a  greenish-blue 
colour.  By  employing  in  place  of  the  above  acid  an  equiva- 
lent quantity  of  1.2.1'. 3. 3'- or  of  1.8.1'.4'.2'-diamido- 
naphthol  disulphonic  acid,  more  soluble  dyestuffs  are 
obtained,  which  also  give  purer  yellow  shades.  The 
sulphonic  acids  are  obtained  as  above  by  reduction  of  their 
azo  compounds  with  stannous  chloride  and  hydrochloric 
acid.  AU  these  dyestuffs  are  characterised  by  their  fast- 
ness to  alkalis. — T.  A.  L. 

Azo  Colours  [Cotton  Blues  and  Blacks'],  Impls.  in  the 
Production  of.  T.  R.  Shillito,  London.  From  J.  E. 
Geigy  and  Co.,  Basle,  Switzerland.  Eng.  Pat.  16,5^2, 
July  27,  1S96. 

Thk  new  bases  employed  in  the  production  of  the  azo  dye- 
stuffs  referred  to  are  p-diamidoditolylamine  and  p-diamido- 
phenyltolylamine.  They  are  obtained  by  the  reduction  of 
the  corresponding  indamines.  Thus  the  former  is  obtained 
by  reducing  with  hydrochloric  acid  and  zinc  dust  that 
indanr.ne  which  is  produced  by  oxidising  p-tolylene  diamine 
with  o-toluidine,  whilst  the  latter  is  formed  from  that  inda- 
mine  which  is  the  product  of  the  oxidation   of  p-phenylene 


diamine  with  o-toluidine  or  of  p-tolylene  diamine  with 
aniline.    The  diamines  maj  be  employed  in  the  usual  manner 

he  production  of  symmetrical  "i    nnsymmetrical  di 
or  trisaso  dyestuffs,  an  .vamp!,  of  which  follows  : — SO  kiln-. 

nfp-diamidodjtolylamine  hydrochloride  in  I litres  of  watt  r 

are  diazotised  at  0  C.  with  4o  kilos,  of  hydrochloric  acid 
B,  i  and  1  I  kilos,  of  sodium  nitrite,  and  mixed  with  a 
snluti f  40  kilos,  of  sodium  carbonate,  to  which  a  solu- 
tion of  26  kilos.  ,>f  nodium  2.1/.3'-amidonaphthol  sulpho- 
nate  is  then  added,  The  intermediate  compound  tortus  a  dark- 
brown  precipitate,  anil  is  mixed  with  a  solution  of  IU  kilos,  of 

m-tolylene  diamine.  Alter  standing  some  boon,  the  dye- 
stuff  is  filtered  off  and  dried.  It  dyes  unmonlanted  cotton 
black  shades.  By  the  use  of  components  which,  after 
combination,  are  capable  of  further  diazotisation,  trisazo 
dyestuffs  may  be  obtained,  which  also  yield  dark  shades. 

— T.  A.  L. 

New  Colouring  Matters  [Cotton  Blacks'],  Manufacture  or 
Production  of.  I.  Levinstein  and  Levinstein,  Ltd., 
Manchester.     F.ng.  l'at.  17,065,  Aug.  1,  1X9G. 

'I'm-  is  an  extension  of  Eng,  Pat.  2946  of  1896  (this 
Journal.  1897,  136).  \'\  diazotising  or  tetrazotising  the 
aniilo-azo  dyestuffs  obtained  from  diazotised  1.4.2- 
naphthylenediamiue  sulphonic  acid  and  suitable  amines  or 
amidonaphthols,  &e.,  and  combining  these  products  with 
phenols,  amines,  diamines,  and  the  like,  valuable  black  dye- 
Stuffs  are  obtained  which  are  applicable  to  cotton  as  well  as 
to  wool.  Thus  25  kilos,  of  amidodiazonaphthalene 
sulphonic  arid  obtained  from  23-8  kilos,  of  1.4.2-naphthy- 
lenediamine  sulphonic  acid  are  stirred  into  an  alkaline 
solution  of  7-amidonaphthol  sulphonic  acid  at  a  tempera- 
ture of  about  20° — 25°  ('.  The  dyestuff  produced,  is  salted 
out  and  filter-pressed,  and  gives  deep  violet-black  shades  on 
wool.  53'2  kilos,  of  the  product  so  obtained  are  dissolved 
100  litres  of  water,  and  the  solution  is  diazotised  in 
presence  of  ice  with  70  kilos,  of  hydrochloric  acid  (18°  B.) 
and  7 '2  kilos,  of  sodium  nitrite  at  a  temperature  of  8° — 10' 
('.  In  a  few  hours  the  original  dyestuff  is  converted  into  a 
dark-coloured  diazo  compound,  which  is  run  into  an  aqueous 
solution  of  12 'a  kilos,  of  m-tolylene  diamine.  The  free  acid 
is  neutralised  with  sodium  acetate,  and  the  combination  is 
complete  after  a  short  time.  The  whole  is  then  made 
alkaline,  and  the  new  dyestuff  is  salted  out,  filter-pressed, 
and  dried.  It  gives  deep  black  shades  on  animal  and 
vegetable  fibres. — T.  A.  I.. 

Disazo  [Broioii]  Dyestuffs,  Impts.  in  the  Manufacture  of 
Primary.     S.  Pitt,  Sutton.     From    1..  CasseUa  and  Co., 

Frankfort  on-the-Maine,    Germany.       Km:,    l'at.    17,590, 
Aug.  S,  1896. 

The  patentees  find  that  salicylic  acid  is  capable  of  taking 
up  two  azo  groups  by  combining  derivatives  like  diazotised 
;i-nitraniline  with  the  easily  soluble  azo  dyestuffs  obtained 
from  diazo  sulphonic  acids  and  salicylic  acid.  For  example, 
41-6  kilos,  of  the  dyestuff  from  2 .  2'-diazonaphthalcnc 
sulphonic  acid  and  salicylic  acid  (which  dyes  wool   yellow) 

mixed  in  a  dilute  solution  with  the  diazo  compound 
from  13'8  kilos,  of  p-nitraniline,  the  whole  being  kept 
alkaline  by  means  of  sodium  carbonate.  Combination  at 
once  takes  place,  and  the  dyestuff  is  filtered  off  after  a  few- 
hours.      It    dyes   chromed    wool    brown.      The   dyestuffs 

lined  according  to  this  specification  arc  fast  to  light  and 
ilye  much  more  level  shades  than  the  monazo  derivatives. 
Moreover,  since  they  contain  an  azo  group  ortho  to  the 
hydroxy],  they  are  not  sensitive  to  alkalis. — T.  A.  L. 

Dyestuffs  [Blue]  on  Fihre,  The  Production  of.  H.  E. 
Newton,  London.  From  "  The  Farbenfahriken  vorm. 
F.  Barer  and  Co.,"  Elterfeld,  Germany.  Eng.  Fat. 
17,591,  Aug.  S,  1896. 

A  DKDttra  to  Ens.  Pats.  825,  4757,  G035,  6035a,  and 
8093  of   1893  (.this  Journal,   1894,31,845,  as:'.,  and  510), 

blue  thiazine  dyestuffs  are  obtained  which  are  known  as 
brilliant  alizarin  blues.  In  the  present  specification  a  process 
is  described  by  means  of  which  these  dyestuffs  are  produced 
on   the   fibre    by   development    during   steaming   (withoet 
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pressure1)  from  intermediate  compounds,  which  are  oxiudo- 
phenolthiosulphonic  acids  of  the  general  formula — 


N_ 


O 


/\ 


,S.S03H 


.OH 


NEE' 


For  example,  such  an  intermediate  compound  is  formed 
by  mixing  in  an  aqueous  solution,  equimoleeular  proportions 
of  sodium  diuiethyI-/>-phenylenediamine  thicsulphonate  and 
1 .2. 4-uaphthoquinoue potassium sulphonate (i'('rfe  Eng.  Pat. 
4757  of  1893,  loc.  cit.~).  The  product  is  then  salted  out,  and, 
when  boiled  in  an  alkaline  solution,  it  is  converted  into  the 
corresponding  brilliant  alizarin  blue.  When  printed  on  a 
fabric  together  with  a  chromium  salt  and  steamed,  the 
chrome  lake  of  the  colour  is  developed  on  the  fibre.  A 
solution  of  3  kilos,  of  the  above  intermediate  compound  in 
20  litres  of  water  is  stirred  into  61  kilos,  of  a  neutral  starch 
tragacanth  thickening  and  subsequently  mixed  with  G  kilos, 
of  a  chromium  acetate  solution  (20°  B.)  and  10  kilos,  of  a 
25  per  cent,  sodium  thiosulphate  solution.  This  paste  is 
printed  on  the  fabric,  which  is  then  steamed  for  an  hour 
without  pressure  and  subsequently  chalked,  malted,  and 
soaped  in  the  usual  manner.  The  print  shows  a  very  level, 
bright  indigo  colour,  fast  to  washing  and  even  boiling  sodium 
carbonate.  By  employing  the  intermediate  compound  from 
dimethyl-/)-phenylenediamiue  sodium  thiosulphouate  and 
potassium  1.2.4.3'-naphthoqu:.none  disulphonate,  a  print 
is  obtained  which  is  more  greenish-blue  than  that  above 
described. — T.  A.  L. 

Azo  Dyes  [Blues'],  Production  of  New.  W.  H.  Claus, 
A.  Bee,  and  L.  Marchlewski,  Manchester.  Eng.  Pat. 
18,020,  Aug.  14,  1896. 

Tut  products  described  are  derivatives  of  p-diamines  and 
7-amidonaphtbol  sulphonic  acid,  of  which  the  following  is  a 
typical  example.  The  tetrazo  compound  from  21*2  kilos. 
of  tolidine  is  added  to  an  alkaline  solution  of  22  •  7  kilos,  of 
1.4-naphthol  sulphonic  acid,  and  to  the  intermediate  com- 
pound produced  there  is  added  an  alkaline  solution  of 
49  kilos,  of  the  amido-azo  compound  obtained  by  combining 
diazotised  7-amidonaphthol  sulphonic  acid  with  the  acid 
itself.  After  agitating  some  time,  the  reaction  is  completed 
by  heating  to  50°  C.  and  finally  to  80°  C.  The  product 
gives  reddish-blue  shades  on  cotton.  If  the  alkaline  solution 
be  acidulated,  diazotised  with  7  kilos,  of  sodium  nitrite,  and 
combined  with  12  2  kilos,  of  m-tolylenediamine,  it  yields 
a  dyestuff  which  gives  blackish-blue  shades.  For  the 
production  of  the  amido-azo  compound  referred  to  above, 
24  kilos,  of  7-amidonaphthol  sulphonic  acid  are  dissolved  in 
700  litres  of  water  and  the  necessary  quantity  of  sodium 
carbonate.  The  solution  is  made  acid  with  hydrochloric 
acid,  cooled  with  ice,  diazotised  with  7  ■  i  kilos,  of  sodium 
nitrite,  and  run  into  24  kilos,  of  ■y-amidocaphthol  sulphonic 
acid  and  36  kilos,  of  sodium  carbonate  in  700  litres  of  water 
(see  also  Eng.  Pat.  19,330  of  1890,  and  9529  of  1894  ;  this 
Journal,  1891,  917,  and  1895,  478).— T.  A.  L. 

Vhthalic  and  Sulpho-phthalic  Acids,  Impts.  in  the  Manu- 
facture and  Production  of.  J.  Y.  Johnson,  London. 
From  "The  Bcdiscbe  Anilin  and  Soda  Fabrik,"  Ludwigs- 
hafen,  Germany.     Eng.  Pat.  18,221,  Aug.  17,  1896. 

The  process  consists  in  the  production  of  phthalic  acid  and 
sulphophthalic  acids  by  the  action  of  fuming  sulphuric  acid 
on  naphthalene  at  about  300°  C.  in  presence  of  mercury 
sulphate,  the  metal  itself  or  its  oxides.  About  100  kilos,  of 
naphthalene,  1,500  kilos,  of  sulphuric  acid  (100  per  cent. 
II_SOj),  and  50  kilos,  cf  mercury  sulphate  are  heated  until 
the  naphthaleue  is  dissolved.  The  melt  is  then  heated  in 
a  distilling  vessel,  and  at  about  200' C.  oxidation  commences, 
proceeding  more  rapidly  at  2503  C.  The  melt  turns  dark 
and  evolves  sulphurous  and  carbonic  acids.  The  tempera- 
ture is  finally  raised  to  300'  C.  or  above,  until  the  mass 
becomes  viscous.  The  distillate  consists  of  dilute  sulphuric 
acid,  phthalic  acid,  partly  as  anhydride,  and  some  sulpho- 
phthalic acid.     The  phthalic  acid  is  filtered   off,  and   the 


residue  in  the  retort  containing  the  mercury  sulphate  can 
be  used  for  another  operation.  In  place  of  naphthalene, 
yS-naphthol,  naphthionic  acid,  or  pbenanthrene  may  be 
used.  F^or  the  preparation  of  sulphophthalic  aeid,  100 
kilos,  of  naphthaleue  are  dissolved  in  300  kilos,  of  fuming 
sulphuric  acid  (20  per  cent.  SO.,)  and  mixed  with  1,200 
kilos,  of  concentrated  sulphuric  acid  (95  per  cent.  H.,S04). 
The  melt  is  heated  for  10  hours  to  about  250°  C.  A  certain 
amount  of  phthalic  acid  distils  over,  and  the  melt  is  neutra- 
lised with  calcium  or  barium  carbonate  aud  worked  up  in 
the  usual  way.  The  barium  salt  of  a  new  disulphophthalic 
acid  may  be  separated  from  water  in  crystalline  nodules. 
If  the  temperature  be  maintained  at  about  220°  C,  a  mono- 
sulphophthalic  acid  results. — T.  A.  L. 

Red  Colouring  Matters,  Impts.  in  the  Production  of 
T.  B.  Shillito,  London.  From  J.  B.  Geigy,  Basle, 
Switzerland.     Eng.  Pat.  18,720,  Aug.  24,  1896. 

The  rhodamines,  like  the  colours  of  the  patent  blue  series, 
show  a  remarkable  fastuess  to  alkalis,  and  both  contain  a 
substituent — the  one  a  carboxyl  aud  the  other  a  sulphonic 
acid  group — ortho  to  the  methane  carbon.  The  present 
specification  describes  dyestuffs  of  the  rhodamine  series 
which  contain  a  sulphonic  acid  group  in  place  of  the 
carboxyl  and  show  a  similar  fastDess  to  alkalis.  Benz- 
aldehyde  o-sulphonic  acid  is  condensed  in  an  alkaline 
aqueous  solution  with  alkylated  wi-amidophenols.  The 
dihydroxylated  alkyldiamidotriphenylmethane  sulphonic 
acids  produced,  are  heated  with  dehydrating  agents — for 
instance,  concentrated  sulphuric  acid — and  finally  the  tri- 
phenylmethane  oxide  derivatives  thus  formed,  are  oxidised 
to  dyestuffs  in  an  aqueous  solution  by  means  of  potassium 
bichromate,  lead  peroxide,  ferric  chloride,  or  the  like. 
The  following  are  the  quantities  employed  : — 37  kilos,  of 
a  10  per  cent,  benzaldehyde-o-sulphonic  acid  solution, 
7  kilos,  of  diethyl-;»-amidophenoI,  and  1  kilo,  of  sodium 
carbonate  are  boiled  for  8  hours.  The  solution  of  the 
tetra-ethyldiamidodihydroxytriphenylmethane  sulphonic  acid 
is  evaporated  to  dryness,  ground,  and  heated  with  40  kilos, 
of  concentrated  sulphuric  acid  for  3 — 5  hours  at  135° — 
145°  C.,  diluted  with  400  litres  of  water,  boiled,  and  filtered. 
It  is  then  oxidised  with  18  kilos,  of  a  33  per  cent,  ferric 
chloride  solution  aud  heated  to  90° — 100°  C.  for  4 — 5  hours. 
The  dyestuff  separates  partly  in  crystals,  the  remainder 
being  salted  out.  After  washing  with  brine  it  is  boiled  up 
with  aqueous  ammonia,  which  removes  products  soluble  in 
alkalis,  and  is  finally  washed  with  water,  dried,  and  crystal- 
lised from  alcohol.  The  solutions,  especially  the  alcoholic 
one,  show  a  bright  yellowish-red  fluorescence.  Hydrochloric 
or  dilute  sulphuric  acid  give  yellowish-red  solutions  which 
turn  bluish-red  on  dilution.  These  solutions  dye  wool  aud 
silk  pure  bluish-red  shades  perfectly  fast  to  alkalis. 

— T.  A.  L. 

Dyestuffs  [  Yellowish- Reds']  of  the  Phthaleine  Series, 
Process  for  Obtaining.  U. .  Iniray,  London.  From  "  The 
Basle  Chemical  Works  Hiudschedler,"  Basle,  Switzerland. 
Eng.  Pat.  12,180,  May  17, 1897. 

By  condensing  diethylamidooxyhenzoyl  benzoic  aeid  with 
p-amido-o-cresol,  valuable  dyestuffs  are  obtaiued  which  can 
be  alkylated,  and  then  form  salts  soluble  in  water,  dyeing 
tauniued  cotton  yellowish-red  shades.  A  mixture  of 
31  kilos,  of  diethylamido-oxy  benzoyl  benzoic  acid,  15  kilos, 
of  ;>-amido-u-cresol  (CH3:OH  :  NH,  =  1:2:4),  180  kilos, 
of  100  per  cent,  sulphuric  acid,  and  40  litres  of  water,  is 
heated  at  140" — 160°  C.  until  a  sample  dissolves  iu  warm 
water.  The  melt  is  then  poured  into  1,000  litres  of  water 
and  heated  for  some  time.  After  cooling,  filtering,  and 
washing  with  water,  the  residue  is  suspended  in  100  litres 
of  alcohol  and  the  same  volume  of  10  per  cent,  ammonia, 
heated,  filtered,  aud  mixed  with  10J  litres  of  30  per  cent, 
hydrochloric  acid.  On  cooling,  green  crystals  separate  out, 
aud  30  kilos,  are  heated  under  a  reflux  condenser  with  100 
litres  of  alcohol  and  45  kilos,  of  sulphuric  acid  monohydrate 
for  about  eight  hours.  The  melt  is  then  poured  into  1,000 
litres  of  water,  and  the  dyestuff  is  salted  out  with  potassium 
bisulphate.  It  is  purified  by  repeating  the  treatment.  The 
dyestuff  forms  a  yellowish-red  powder,  which  dissolves 
with  the  same   colour  in   water  or  iu  alcohol.     In  strong 
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sulphuric  acid  il  dissolves  with  ■  yellow  colour,  whilst  the 

aininoniiical   alcoholic  -    have    a    yellowish-green 

fluorescence.— T.  \   L. 

l<  tstuffs  of  the  Phthaitfnt  Series,  Process  for  obtaining 
.v.*-.  II  I mray,  London.  From  "Tin-  Basle  Chemical 
Works  Bindschedler,"  ls.isle,  Switzerland.  Eng.  Pat. 
18,181,  Maj   17.  1897. 

Win  n  dialkylaicido-oxybenzoyl  benzoic  acids  arc  con- 
densed with  Ksorcinol,  dyestuffs  are  obtained  which,  when 
converted  into  their  ethers,  (jive  yellowish-red  shades  on 
wool,  sQk,  and  tannin-mordai  on.      A  mixl 

kilos,  of  dimethylamido-oxybenzoyl  benzoic  acid,  it  kilos, 
of  reaorciDol,  180  kilo-,  of  sulphuric  acid  monobydrati',  and 
litres  of  water,  is  heated  on  the  water-bath  until  the 
colour  no  longer  increases  in  intensity.  The  melt  i-  I 
poured  into  1,000  litre*  of  water,  heated  for  Bome  time, 
and  allowed  to  crystallise.  30  kilos,  of  the  dimethylrhodol, 
so  kilo-.  <i\  alcohol,  and  7.">  kilos,  of  sulphuric  aeid  mono- 
hydrate  are  heated  for  several  hours  until  a  complete 
Solution  i-  obi  lined.  The  melt  is  poured  into  water  and  the 
precipitated  base  is  converted  into  the  hydrochloride,  which 
is  purified  by  crystallisation  from  water  containing  hydro- 
chloric acid.— T.  A.  I.. 


V -TEXTILES  :  COTTON.  WOOL.  SILK.  Etc. 

PATENTS. 

Fibre,  Paper,  Tissues,  and  the  I  in  thi   Method 

of  Waterproofing   Fabrics  made  of.     J.  Waugh,   Brad 

ford,  Yorkshire.     From  Amos  and  Co.,  Frankfort-on-the- 
Maine.  Germany.     Eng.  Pat.  15,893,  July  is.  1896. 

lender  XIX.,  pan 

"  Mercerising"  Fabrics  composed  of  Vegetable  Fibres, 
Impts.in  the  I  what  i.s  known  as.     F.  A.  Bern- 

hardt,  Zittan,   Germany.      Fng.   Pat.    lG.SIo,   July   29, 
1896. 

Pi  unto  the  process  of  mercerising,  the  fabric  is  wrapped 
on  a  hollow  perforated  cylinder  and  subjected  to  the  pres- 
sure of  a  solid  roller  placed  above  the  cylinder.  The 
mercerising  Bolurion  is  forced  through  the  fabric  from  the 
•nterior  of  the    cylinder.     It    is    i  to  continue    the 

rolling   pressure   for   some   time    in    order    to    count 
the  tendencv  of  the  fabric  to  shrink  during  mereerisation. 

— K.  B.  II. 

Degreasing  Wool,  Cation  Waste,  and  other  Fibrous 
Materials  :  Imp's,  in  Apparatus  for.  F.  X.  Turney. 
Nottingham,     Eng.  Fat  18  %.  19,  1896. 

The  patentee  describes  a  method  of  feeding  material  to,  and 
withdrawing  it  from  the  apparatus,  without  admission  of  air 
or  loss  of  the  vapour  of  the  volatile  solvent.  The  receiving 
and  degreasing  chambers  are  connected  by  a  flat  tube  or 
channel  closed  towards  the  degreasing  chamber  by  a  valve. 
At  its  other  end  the  tube  is  provided  with  a  series  of  -tuft- 
ing boxes,  through  which  work  plungers. 

The  material  is   fed   into  the   tube   and  is  compr.  - 
means   of  the  plungers,    which   force  it    forward  into  the 
degreasing  chamber,  the  material  thus   forming  a  plug  and 
preventing  the  escape  of  vapour.   For  cleaning ont  the  tube, 
a  rod  and  cross-bar  are  attached  to  the  plungers. — R.  B.  B. 

Rendering  Substances   'Wood,  Woven  Fabrics, tfc.~\  Incom- 
bustible, Impts.  in.     A.  Issel,  Genoa,   Italy.     En 
11,368,  Maj  7.  1897. 

S      under  IX.,  page  6S1. 

Loading  or  Sizing  Silk,  An   Intpt.   in.      L.  Hwass,  Crefeld, 
Germany.'     Fug.  Pat.  13,425,  May  31,  1897. 

It  is  claimed  that  in  the  weighting  of  silk  by  means 
Stannic  chloride,  sodium  phosphate,  and  sodium  silicate,  the 
tendering  action  of  the  weighting  agents  is  greatly 
diminished  by  the  introduction,  between  the  baths  of 
sodium  phosphate  and  sodium  silicate,  of  a  bath  containing 
a  soluble  copper  salt  for  dark  colours  or  a  soluble  zinc  sa  t 
for  pale  shades. — R.  B.  B. 


YI.-DYEING,  CALICO  PRINTING,  PAPER 
STAINING.  AND  BLEACHING. 

Indigo  Vats,  Improved.      J.  Grossmann.      .1.  Soc.  Dyers 

and  I  I  897,  180—131. 

Is  indigo  vats  of  any  kind,  portions  of  the  indigo  are  con- 
stantly being  regenerated,  and  thus  precipitated,  by  the 
.  n  of  the  air  carried  through  the  liquid  by  the  cloth, 
and  thus  require  constantly  fresh  additions  of  the  reducing 
to  this  circumstance,  there  is  a  large  accu- 
mulation of  -.diineiit  or  of  foreign  matters  in  solution, 
according  to  the  kind  of  vat  n-cd.  which  tends  to  weaken 
the  vat.  To  obviate  this  defect,  the  author  prepares  his 
\ats,  in  the  tir-t  instance,  with  "  indigo  white,"  thus  entire!] 
dispensing  with  the  reducing  agent  at  the  "  setting"  of  the 
vat,  and  during  working  adds  small  quantities  only  of  the 
latter,  corresponding  to  the  quantity  of  indigo  that  is 
regenerated,  to  keep  the  vat  in  eonditicn.  In  this  manner 
a  val  can  be  worked  with    ,'  th  of  the  redui  that 

would  otherwise  he  required,  giving  much  better  results, 
whilst  greatly  minimising  the  risk  of  loss  of  indigo  by  over- 
reduction.—  I.  S. 

p-Nitraniline  Red  Discharge  on  Indigo.     R.  .1.  Flintoff. 
J.  Soc.  Dyers  and  Colourists,  1897,  132—134. 

C.  Kt;i:/  has  proposed  a  process  for  a  ;i  nitraniline  red 
discharge  on  indigo  (J.  Soc.  Dyers  and  I'olouri-ts.  1897, 
90),  which  consists  in  padding  the  indigo-dyed  cotton  with 
tm  0-naphtholate,  to  which  some  potassium  chromale 
has  been  added,  drying  and  printing  on  the  thickened 
solution  of  the  diazo  compound  plus  lea  1  acetate.  Pro- 
ceeding iu  thi<  manner,  the  chromic  acid  required  for  the 
destruction  of  the  indigo  is  retained  on  the  cloth  as  lead 
chromate,  whilst  the  remaining  chrome  salt  is  removed 
during  the  subsequent  washing  process. 

The  author  now  submits  a  cheaper  and  simpler  process 
for  the  same  purpose.  The  indigo-dyed  cloth  is  prepared 
with  an  alkaline  solution  of  fi-naphthol  in  the  usual 
manner,  and  to  the  diazo  nitrobenzene  acetate  is  added  the 
requisite  quantity  of  sodium  bichromate,  which  has  no 
action  on  the  diazo  compound.     The   best   proportions   are 

300  gnus,  of  sodium  bichromate  to  4*5  litres  of  printing 
colour.  The  goods  are  dried  on  the  drying  cylinders,  passed 
through  a  bath  containing  sulphuric  and  oxalic  acids,  well 
wa-hed  in  cold  water,  and  soaped  at  120'  F.  for  10  minutes: 
again  well  washed,  and  dried. — I.  S. 

II  vol   Mordants,  Tungsten     and    Molybdenum    as.      E. 

Knecht.     J.  Soc.  Dyers  and  Colourists,  1897,  135. 

The  author  has  tested  the  value  of  tnnssten  and  molyb- 
denum as  mordants  on  wool.  The  wool  w-as  boiled  for  an 
'  hour  with  3  per  cent,  of  sodium  tungstate  alone,  and  als  > 
with  3  per  cent,  of  tungstate  and  1  per  cent,  of  sulphuric 
acid,  after  which  it  was  well  washed.  The  wool,  which  thus 
acquired  a  yellowish  tinge,  was  then  dyed,  under  the  usual 
conditions,  with  the  following  dyestuffs  :  logwood,  fustic, 
:  ilein,  alizarin,  and  gallocyaniue.  Full  colours  were 
thus  obtained,  the  shades  of  which  lie  between  those 
obtained  on  stannous  and  on  chrome  mordants,  better 
results  being  obtained  with  sulphuric  aeid  than  without. 
But  their  fastness  to  light  and  to  soap  were  not  sati<- 
factory. 

With  molybdenum  the  same  mode  of  procedure  was 
employed  as  for  tungsten,  the  tungstate  being  replaced  by 
ammonium  molybdate.  With  molybdate  alone  the  colour 
of  the  wool  was  not  materially  changed,  but  with  an  addition 
of  sulphuric  aeid,  the  wool  was  coloured  dull  blue.  In 
dyeing  with  the  same  colours  as  used  for  tungsten,  shades 
were  obtained  which  closebj  r  -enabled  those  obtained  with 
potassium  bichromate,  their  fastness  to  light  and  soap  being 
satisfactory. — I.  s. 

PATENTS. 

Solid  Paste  or  Soap  Compound  for  Dyeing  all  kinds  of 
Tejrtile  Materials,  Manufacture  of  a.  C.  Vffelmann, 
Kassel.  Germany.     Fng.  Fat.  17,382,  Aug.  6,  1896. 

A   SUITABLE   soap    with   an  equal    weight  of  the  required 
j   aniline  colour,   is   dissolved  in  an  excess   of  alcohol,  and 
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added  to  an  aqueous  solution  of  the  mordant  mixed  with 
glue,  gelatin,  or  other  binding  material.  After  the  addition 
nrlycerin  to  the  amount  of  one-third  of  the  weight  of  the 
soap,  the  mixed  solutions  are  at  first  gently  heated,  and  then 
the  temperature  raised  gradually  until  the  mass  has  become 
homogeneous,  and  about  two-thirds  of  the  alcohol  have 
been  distilled  off.  The  mass  is  then  poured  out,  and,  when 
cold,  is  cut  into  cake?,  which  are  soluble  in  hot  waler  and 
at  once  ready  for  dyeing  textile  materials.  Although  con- 
taining as  much  as  50  per  cent,  of  soap,  the  paste  does  not 
become  decomposed,  owing  to  the  large  amount  of  mordant 
present. — ■('.  A.  M. 

Mordanting  Wool  and  other  Animal  Fibre,  Impts.  in  tin 
Process  of.  A.  M.  Clark,  London.  From  C.  H.  Boeh- 
ringer  Sohn,  Niederiuselheim-on-Khine,  Germany.  Eng. 
Tat.  1S,SH  ;,  Aug.  26,~1S96. 

A  mordant  is  described  consisting,  for  100  kilos,  of  wool, 
of  2  65  kilos,  of  lactic  acid  (50  per  cent.),  l-35  kilos,  of 
potassium  bichromate,  and  0- 9  kilo,  of  sulphuric  acid,  in 
a  bath  of  2,000  litres  of  water.  The  wool  is  entered  at 
160^  F.  and  worked  for  half  an  hour  ;  the  bath  is  slowly 
heated  to  the  boil  and  maintained  at  boiling  point  for  half 
an  hour.  It  is  claimed  that  a  complete  reduction  of  the 
bichromate  takes  place,  that  the  bath  is  completely  ex- 
hausted, and  that  the  shades  are  purer  and  faster  and  the 
fibre  less  affected  than  when  other  mordants  are  emplo\  ed. 

— R.  B."B. 

Artifi  ial  and  Natural  Colouring  Matters,  Process  of  Pre- 
paring Solutions  of,  for  Dyeing  and  Printing  Purposes. 
W.  Clark,  London.  From  C.  H.  lloehriager  Sohn, 
Xiederingelheim-on-Rhine,  Germany.  Eng.  Pat.  21,211, 
Sept.  24,  1896. 

Many  colouring  matters — e.g.,  iudnline  and  indigo — which 
are  insoluble  or  only  soluble  with  difficulty  in  ordinary  sol- 
vents, are  readily  dissolved  in  lactic  acid  or  its  acetyl 
derivatives  and  esters.  Such  solutions,  it  is  claimed,  are 
useful  for  printing  on  cotton  or  woollen  fabrics,  for  dyeing 
silk,  and  other  purposes. — R.  B.  B. 

VII.-ACIDS.  ALKALIS,  AND  SALTS. 

Thirty-third  Annual  Report  on  Alkali,   .S'e.  Works, 
by  the  Chief  Inspector.     May  7,  1897. 

This,  Mr.  R.  Forbes  Carpenter's  second  Report,  shows  only 
slight  variations  in  the  number  of  works  registered  under 
the  Act,  and  in  the  scheduled  processes  of  manufacture. 
The  most  notable  differences  are  :  an  increase  of  the  salt 
processes  of  from  52  to  58  as  compared  with  1895  ;  and  in 
the  fibre-separation  processes  an  increase  of  from  38  to  44  ; 
while  arsenic  processes  have  diminished  from  44  to  37. 
Alkali  works  have  diminished  from  101  in  1895  to  98  in 
1896,  but  "other  works"  are  increased  from  964  to  976. 
The  escape  of  acid  gases,  reckoned  in  grains  per  cubic  foot 
of  total  gases,  does  not  materially  differ  from  that  of  1894- 
95 ;  but  the  hydrochloric  acid  escaping  as  compared  with 
that  produced,  which  in  1S95  was  1  •  71  -i  percent.,  is  for 
1896  only  1-411  per  cent.  The  "  acidity  of  all  chimneys  " 
given  as  grains  of  S03  per  cubic  foot,  was  0-709  in  1895 
and  0-803  in  1896.  The  acidity  of  gases  from  manure 
works  is  slightly  diminished  as  compared  with  the  preced- 
ing year. 

The  following  table  is  given  of  the — 

Salt  decomposed  in  the  Leblanc  and  Ammonia-Soda 
/'      esses  {including  Scotland). 


1896. 

1885. 

1894. 

Ammonia-soda  process. 

Tons. 
360,920 

131  ,.",7  7 

Tons. 

103,173 

433,614 

Tons. 

4.!..   " 
361,603 

792,500 

836.7S7 

795,901 

From  this  it  win  be  Beeo  that  the  relative  positions  of 
the  Leblanc  and  ammonia-soda  processes  for  1894  and  1896 
are  almost  exactly  reversed. 


Over  the  period  covered  by  the  Report,  the  manufacture  of 
caustic  soda  and  chlorine  by  electrolysis  has  been  chiefly 
experimental,  but  progress  was  made  at  the  works  of  the 
Castner-Kelluer  Alkali  Company  for  starting  in  the  present 
year,  and  the  Hargreaves-Bird  electrolytic  process  is  to  be 
conducted  at  Chauny  by  the  St.  Gobain  Company.  In  the 
manufacture  of  chlorate  of  soda,  Mr.  J.  Hargreaves  has 
applied  on  a  large  scale  his  process  for  chlorinating 
hydrated  sodium  carbonate  directly,  in  an  absorbing  tower, 
in  which  lixiviation  of  the  products  to  remove  sodium 
chloride  is  also  conducted,  the  intermediate  production  of 
calcium  or  magnesium  chlorate  being  avoided.  In  France, 
Germany,  Switzerland,  and  Sweden,  it  is  stated  that  processes 
for  the  direct  electrolytic  formation  of  chlorates  have 
received  wide  extension.  Processes  for  obtaining  chlorine 
simultaneously  with  zinc  or  copper  by  the  electrolysis 
of  zinc  or  copper  chlorides  do  not  appear  as  yet  to 
have  been  tried  on  a  large  scale,  although  the  inspector 
considers  that  "  Dr.  Hoepfuer's  processes,  as  regaids 
the  extraction  of  zinc,  will  be  tried  in  the  first  instance 
by  ammouia-soda  manufacturers,  to  whom  indeed  they 
would  strongly  appeal,  as  offering  a  promising  means 
of  rendering  available  the  chlorine  of  the  calcium  chloride 
solution  now  run  to  waste  in  such  enormous  quantities." 
A  nitrie  acid  chlorine  process  has  been  successfully  carried 
out  in  Middlesbrough,  bleaching  powder  of  the  highest 
strength  having  been  produced;  but  there  is  a  serious  draw- 
back in  the  cost  of  concentrating  the  large  quantities  of 
weak  sulphuric  acid  resulting  from  the  decomposing  opera- 
tions. It  is  suggested  that  the  Kessler  plant  for  rectifying 
the  acid  would  prove  serviceable. 

The  continuous  processes  adopted  for  rectifying  sul- 
phuric acid  in  glass,  porcelain,  or  enamelled  iron  beakers, 
stepped  in  series,  have  not  given  entire  satisfaction  to  the 
Inspector,  owing  to  the  liability  to  the  escape  cf  acid  by 
breakages  or  corrosion ;  and  not  only  is  a  grave  warning 
given,  but  a  suggestion  is  made  that  some  amendment  of 
the  Act  of  1S81  ma)'  be  needed,  to  reduce  the  "  maximum 
acidity "  permitted  under  section  8.  The  "  Kessler " 
rectifying  plant,  however,  is  described  as  working  well 
and  with  great  regularity.  An  acid  of  about  97  per  cent, 
monohydrate  is  produced,  not  of  the  best  "  colour  and 
brightness,"  but  well  suited  for  application  in  nitrating 
and  in  some  other  operations.  In  Scotland,  the  production 
of  sulphuric  acid  has  been  active,  notwithstanding  the 
restricted  condition  of  alkali  works,  as  is  shown  by  an 
increase  of  the  quantity  of  pyrites  burned  of  1,817  tons 
over  the  preceding  year. 

The  loss  of  ammonia  in  the  production  of  soda-ash 
(ammonia-soda  process)  has  been  reduced,  but  is  still 
equal  to  2'0  per  cent,  of  sulphate  per  ton  of  58  per  cent. 
alkali,  which  is  equivalent  to  the  loss  of  5,395  tons  of 
sulphate  of  ammonia  for  1896.  An  increasing  amount  of 
ammonia  is  used  in  the  manufacture  of  cyanides.  The 
following  table  is  inclusive  of  ammonia,  either  lost,  or 
applied  in  manufacture  without  going  upon  the  market: — 

Amount  of  Sulphate  of  Ammonia  produced  in  the  Unite  I 
Kingdom. 


1895. 


Tons. 

Gasworks 127,498 

Ironworks 16,511 

Shale-works 37,822 

Producer -gas,  coke,  and  carbon-  9,078 

ising  works.  

Total   190,009 


Tons. 
ll»,64o 

1 1..-.SS 

3S.335 

7,085 


179,851 


Tons. 

113,634 

10,07r> 

32.801 

3,448 


160,048 


It  is  observable  that  the  ammonia  from  gasworks  has 
not  increased  so  much  as  might  have  been  expected  from 
the  increased  production  of  gas.  This  is  attributed  to  the 
introduction  in  part  of  the  gas  derived  from  the  interaction 
of  incandescent  coke  and  steam,  from  which  no  ammonia  is 
obtained.  In  America  this  displacement  of  coal-gas  has 
reached  more  than  70  percent.;  and  it  is  anticipated  that 
the  displacement  will  go  en  here  at  an  increasing  rate,  even 
if  there  be  more  danger  of  poisoning  from  carbon  monoxide 
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with  the  water-gas  than  with  the  coal-gas.  There  i-  n 
prospect,  however,  thai  1 1 1 « ■  supply  of  ammonia  from  other 
sources  will  be  increased.  In  the  [nrge  ironworks  at 
MiiiIim  and  Dowlais,  in  South  Wales,  where  hitherto  by- 
products have  in 'i  been  collected,  changes  in  the  machinery 
make  it  probable  thai  in  the  future  tar  and  ammonia  will 
be  recovered.  The  successful  development,  also,  of  Dr. 
aCond'a  process  for  recovery  of  ammonia  from  go 
fuel  usrilin  nulling  steel  is  referred  to.  In  shale  d 
the  introduction  of  the  "  Pentland  "  retorl  ul'  Messrs,  I 
and  Beilby,  in  1884,  appears  to  have  been  the  mean-  of  the 
salvation  of  the  Scotch  oil  trade,  which  has  for  many  yean 
been  subjected  to  "  severe  stress  of  competition "  from  the 
American  and  Russian  supplies.  An  improved  form  of  the 
Pentland  retorl  has  been  introduced  during  the  year,  for 
which  it  i-  claimed  that  no  additional  fuel  for  distillation  is 
required  beyond  the  gases  derived  tV.nu  the  retort  il 

The  experiments  conducted  at  the  works  of  the  Luton 
Gas  Company,  in  using  oxide  of  iron  purifiers,  with  con- 
current revivification  by  regulated  steam  ami  air  admission, 
have  been  continued  during  the  year,  and  a  table  is  given 
of  the  results  of  analyses  of  the  samples  taken.  Vrl 
oxide  gave  a  verj  prolonged  run  without  fouling,  but  the 
working  throughout  Bhows  loss  of  available  sulphur. 
Mixed  Flitwick  and  Irish  hog  ores  gave  better  results  than 
the  Flitwick  used  singly.  Iu  another  works,  where  the 
method  of  alternate  downward  revivification,  without  -team, 
is  in  use,  with  three  hour-'  Bpells  of  work,  a  sample  of  oxide 
from  the  lower  part  of  the  purifier,  worked  for  six  months, 
gave  i  cent,  ot'  total  sulphur,  of  which  88*3  per 

cent,  was  free  or  available. 

A  new  change  valve  has  been  introduced  at  the  Richmond 
tias  Company's  work-,  which  i-  <  a-_\  to  lift  and  turn,  and  at 
no  time  is  the  foul  gas  main  unsealed,  so  that  no  escape  of 
hydrogen  sulphide  can  take  place  during  change.  A  draw- 
ing is  given. 

An  elaborate  investigation  into  the  constitution  of  ammo- 
uiacal  liquor-  has  been  conducted,  the  results  of  which  are 
tabulated,  and  the  methods  of  analysis  used  arc  described. 
High  commendation  is  given  to  Mr.  F.  Leonard's  continuous 
tar  still,  two  units  of  plant  of  which  deal  daily  with  1 
and  84,000  galls,  of  tar  respectively.  The  freedom  from 
nuisance  is  said  to  be  absolute,  and  "  the  pitch  is  delivered 
in  a  constant  stream,  which  can  be  cooled  to  any  desired 
degree  before  appearing  in  the  open  on  the  pitch  bay  5."  One 
plant  is  already  at  work  on  the  Continent,  and  another 
is  being  erected  in  Scotland. 

i  The  Report  consists  of  118  pages.  11  of  which  arc  devoted 
to  Scotland.  No.  4  district  has  been  divided  into  two 
portions:  one,  North  and  East  Lancashire,  under  Mr. 
Porter;  and  the  other  (4a),  Fast  Midland,  under  Mr.  Fletcher. 

—  E.  S. 
Percarbonate  of  Potassium  :  Its  Preparation  ami  Properties. 

A.  v.  Hansen.  Zeits.  f.  Elektroehem.  1897  3,  445 — 148. 
The  author  (with  E.  J.  Constam.  This  Journal,  1896,  815) 
has  already  given  a  description  of  the  preparation  of 
potassium  percarbonate  by  electrolysing  a  concentrated 
solution  of  potassium  carbonate  at  a  low  temperature. 
Thev  clear  solution  in  the  neighbourhood  of  the  anode 
becomes  milky,  owing  to  the  separation  of  percarbonate. 
and  by  filtering  off.  a  salt  of  sky-blue  colour  is  obtained. 
This  is  potassium  percarbonate,  containing  a  few  per  cent, 
of  potassium  carbonate  as  an  impurity.  Further  experi- 
ments have  now  been  made  to  asceitaiu  the  best  conditions 
for  successful  preparation.  The  electrolysis  was  carried  out  in 
a  porous  cell  of  200  e.e.  capacity,  placed  in  a  beaker  of  such 
size  that  the  outer  cell  gave  about  120  c.c.  as  anode  space. 
The  anode  was  a  platinum  spiral,  the  cathode  of  sheet 
nickel. 

I.  Influence  of  Temperature. — If  the  electrolysis  is  started 
at  about  —15  C.,  small  variations  of  temperature  have  but 
little  effect  on  the  yield,  provided  the  anode  liquid  is  kept 
concentrated.  The  temperature  may  eveu  rise  to  0 
without  much  effect  upon  the  reaction.  But  if  the  specific 
gravity  of  the  potash  solution  fall  below  1-52,  the  yield 
diminishes  rapidly  as  the  temperature  rises.  Thus  the 
temperature  should  be  kept  low  towards  the  end  of  the 
reaction,  when  the  solution  has  become  weaker  owing  to 
separation  of  percarbonate. 


II.  Influence  of  Concentration. —  If  the  concentration  of 
the  anode  liquid  drop  even  -lightly  below  the  saturation 
point,  little  or  no  percarbonate  is  obtained,  for  the  subsl 

i-  extremely  soluble  in  dilute  solutions.     Furthermor 
dilute  solution-   potassium  bicarbonate   is     produced    and 
forms   the    greater    part    of   the     crystalline    precipitate 
obtained. 

III.  Influence  of  Current  I)  nsilu.  —  A  high  current- 
density  is  of  the  greatest  importance,  otherwise  much  bicar- 
bonate i-  formed.  Finally  the  author  n  C  immends  that 
special  care  should  be  taken  to  ensure  high  current  density 
and  concentration  of  the  solution  ;  the  employment  of 
temperatures  as  low   a-  —in   and  below,  is  not  ai 

the  solution  be  always  kept  saturated.  \  -aturaled  solution 
of  pure  potash  at  ordinary  temperatures  has  a  sp.  gr. 
of  1*555  or  1  '556,  and  it  i-  a  remarkable  fact  that  -uoh  a 
solution  exhibits  no  tendency  to  cry  '    when   its 

temperature  it  lowered.  I  in  the  other  hand,  a  concentrated 
solution  of  commercial  potash  rapidly  deposits  crystals 
when  it  is  cooled  a  few  degrees  below  sero.  In  ordi 
prevent  the  separation  of  crystal-  inside  the  porous  cell,  it 
is  well  to  use  as  the  cathode  liquid  a  less  concentrated 
solution.  The  method  above  described  is  not  well  adapted 
for  preparing  percarbonate  in  quantity:  for  this  purpose 
the  following  modification  is  recommended. 

The  outer  vessel  i-  provided  with  an  outflow  tube  at  a  level 
just  below  the  rim  of  the  porous  cell.  As  the  electrolysis 
proceeds,  and  in  proportion  to  the  amount  of  percarbonate 
formed,  fresh  sol  irion  i-  introduced  into  the  lower  part  of 
the  anode  space  by  means  of  a  funnel.  The  specific  gravity 
of  the  electrolysed  fluid  i-  le-s  than  that  of  the  fresh  potash 
solution;  hence  the  two  do  not  mix.  The  solution  containing 
the  percarbonate  rises  and  flows  away  through  the  outlet  and 
is  at  once  filtered.  The  yield  per  ampere-hour  is  from  2'  2  to 
2"4  grms.  of  solid  salt  containing  s.7  to  93  percent,  of 
percarbouate.  After  all  adhering  liquid  is  pumped  away, 
the  salt  i-  spread  on  a  porous  plate  and  dried  in  a  current 
of  dry  air.  This  works  much  more  rapidly  than  drying  in 
a  desiccator.  Towards  the  end  of  the  operation  the  air 
can  be  heated  to  about  40° ;  above  this,  decomposition  sets 
iu.  The  salt  thus  prepared  is  an  amorphous  powder  with 
a  slightly  blue  colour.  The  pronounced  blue  colour  of  the 
moist  salt  disappears  almost  entirely  on  drying.  It  is  easily 
decomposed,  yielding  up  oxygen  to  oxidisable  bodies.  But 
it  is  not  so  unstable  as  was  at  first  supposed.  In  order  to 
decompose  it  in  a  short  time  by  heating,  a  temperature  of 
200° — 300°  is  requisite.  On  immersion  in  water  it  only 
slowly  decomposes  at  ordinary  temperatures.  But  at 
somewhat  higher  temperatures  it  rapidly  decomposes  with 
evolution  of  oxygen  ;  in  fact,  it  is  a  convenient  laboratory 
source  for  preparing  pure  oxygen.  The  salt  has  only  to  be 
placed  in  water  and  warmed  to  about  45  :  a  very  steady- 
current  of  oxygen  then  comes  off.  The  reaction  goes  on  of 
it-elf  without  need  of  any  further  heating,  and  scarcely  a 
trace  of  percarbonate  is  left.  100  grms.  of  the  salt  give 
about  5  litres  of  oxygen.  In  order  to  retain  any  carbon 
dioxide  that  may  be  developed,  soda  is  added  to  the 
water. 

Like  the  peroxides  of  sodium,  barium,  and  hydrogen,  it 
can  be  used  as  an  oxidising  agent.  By  adding  it  to  diluted 
acids  a  more  or  less  concentrated  solution  of  hydrogen 
peroxide  is  obtained.  If  an  excess  of  acid  be  present,  the 
solution  keeps  well.  The  dry  percarbonate  keeps  very  well, 
and  is  a  convenient  source  for  rapidly  preparing  a  solution 
of  hydrogen  peroxide.  Potassium  percarbonate  cannot  be 
crystallised  from  its  aqueous  solution.  If  water  at  0°  be 
saturated  with  it  ard  then  cooled  to  — 153,  a  rich  crop  of 
crystals  separates  out,  but  these  consist  mainly  of  ice.  It 
is,  however,  only  slightly  soluble  in  alcohol ;  and  by  making 
use  of  this  property  it  can  be  purified  as  follows.  An 
excess  of  the  salt  is  added  to  a  strong  solution  of  caustic 
alkali  and  is  digested  with  it  for  some  time  at  —5°  to  —10°. 
The  bicarbonate  contained  in  the  salt  is  decomposed  by  the 
alkali.  The  potash  produced  goes  into  solution,  and,  after 
filtering,  we  obtain  percarbonate  containing  only  a  small 
quantity  of  caustic  alkali  as  impurity.  By  treatment  with 
absolute  alcohol  this  is  removed  and  a  product  containing 
'J5  to  99  per  cent,  of  percarbonate  is  obtained.     The  author 


680 


THE  JOUKNAli  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.        [An*,  si,  18W. 


has  not  succeeded  in  preparing  the  sodium  or  ammonium 
salt  nf  percarbonie  acid. — D.  E.  J. 

Barium  Sulphoc  /anide  from  Spent  [Gasworks]  Oxide, 
Manufacture  of.  V.  H Sibling.  Zeits.  augew.  Chem. 
1897,  [10],  297. 

If  pure  Prussian  blue  be  boiled  for  a  short  time  under  a 
pressure  of  2  or  3  atmospheres  with  a  very  large  excess  of 
barium  sulphide,  or  with  a  small  excess  of  barium  sulphide 
and  some  free  sulphur,  it  is  converted  into  barium  sul- 
phocyauide  according  to  the  following  reactions  : — 

Fe5.3Fe..(CN),.:  +  12BaS  =  6Ba,Fe(CN)6  +  8FeS  +  4S. 
2Ba,Fe(CN)j  f  2HaS  +  12S  =  fiBifCN'S),,  +  2FeS. 

As   spent  oxide  naturally  contains  a  large  amount  of  sul- 
phur, it  is  only  necessary  to  add  some   10   or  15   per   cent, 
excess  of  barium  sulphide  and  to   boil   it   fcr  half  an  hour 
at   a   pressure  of  3    atmospheres  in    order  to  recover   the 
whole   of   the   blue   as    thiocyanate.      The   filtered   liquid 
requires  purification  from  barium  sulphide  ;  and  this  may 
be  effected  either  by  treatment  with  sulphurous  or  carbonic 
acid  gas.    Ip  'he  former  case  the  sulphide  is  chiefly  con- 
verted into   [V?  insoluble  thiosulphate  of  barium  and  free 
sulphur,   a   sma'i.  quantity   still   remaining   in    solution  as    I 
sulphite,  which  maybe   removed  by  decantation   after  the    i 
liquor  has  been  evapofif d  till  its   specific  gravity  reaches    j 
1  -38.     The  barium  thiosulpmtS  !s  heated  until  it  splits  up    | 
into  sulphide  and  sulphur,  and  it  is'!>.en  ready  for  use  over 
again.     If  carbonic   acid   be   employed  'decompose  the 
barium  sulphide,  the  sulphuretted  hydrogen  is^iItisU3>e?  ™    j 
the  usual  manner,  the  resulting  carbonate  convertedTiKl 
sulphate,  and  the   latter   ignited   with   coal  to  form  fresh 
sulphide. 

The  purified  sulpbocyanide  solution  is  evaporated  to  a 
density  of  1-7.5  to  1-79  and  allowed  to  crystallise,  tin- 
yield  being  sufficiently  pure  for  use  by  dyers  without 
further  treatment. — F.  II.  L. 

Acetic  Bacterium,  A  New.     Zeidler.     Zeits.  fur  Spiritusind. 
1897,  20,  [20]  and  [21],  164  aud  171—172. 

See  under  XVII.,  page  692. 

PATENTS. 

A  Still  or  Tank  far  the  Distillation,  Boiling,  and  Holding 
of  Acids,  Alkidi,  and  other  Corrosive  Liquids.    D.  Bray, 
Cinderford,  Gloucester.     Eng.  Pat.  16,877,  July  30,1896. 
See  under  I.,  page  661. 

Hydrochloric  Acid,  Impts.  in  the  Manufacture  of,  Free 
from  Arsenic.  J.  R.  Wylde,  J.  W\  Kvnaston,  and 
J.  Brock,  Liverpool.     EDg.  Pat.  17,607,  Aug.  S,  1896. 

Hydrochloric  acid  gas  resulting  from  the  treatment  of 
sodium  chloride  with  ordinary  sulphuric  acid  containing 
arsenic,  is  taken  through  a  length  of  pipes,  and,  with 
addition  of  a  little  chlorine,  is  passed  through  a  "  dry 
tower,"  charged  with  coke  or  the  like.  The  temperature  of 
the  gases  passing  through  the  tower  should  not  exceed 
55°  C,  under  which  condition  the  small  quantities  of 
hydrochloric  acid  and  steam  which  condense  to  liquid  acid 
upon  the  coke,  retain  practically  all  the  arsenic  present, 
converted  into  the  comparatively  fixed  condition  of  arsenic 
acid  under  the  influence  of  the  added  chlorine.  The 
arsenic-free  gas  issuing  from  the  dry  tower  is  passed 
through  an  ordinary  condensing  or  "wet"  tower,  down 
which  water  is  passed,  to  obtain  the  acid. 

The  gases  issuing  from  the  "decomposer"  in  Deacon's 
chlorine  process,  containing  hydrochloric  acid,  chlorine, 
aqueous  vapour  and  nitrogen,  &c,  are  arsenical,  and,  after 
passage  through  cooling  pipes,  are  taken  successively 
through  the  dry  and  wet  towers  as  described,  to  obtain  a 
liquid  acid  free  from  arsenic.  Any  trace  of  chlorine 
remaining  in  the  product,  may  be  removed  by  passing  air 
through  the  cold  acid,  or  by  addition  of  a  deoxidising 
substance  such  as  ferrous  chloride. — E.  S. 


VIIL— GLASS,  POTTEKY.  ENAMELS. 

PATENTS. 

Sulphate    Glass,   Manufacture   of.      K.    V.T.   R.    Goerisch,. 
Dresden,  Germany.     Eng.  Pat.  14,901,  July  6,  1896. 

To  the  glass  batch  are  added  fats,  oils,  resins,  ceresin,  or 
paraffin.  All  these  matters  are  said  to  contain  in  an 
eminent  degree  hydrogen,  in  a  form  capable  of  reducing 
the  sulphate  of  the  sodium  sulphate  in  the  glass  batch,  to 
sodium  sulphite,  which  is  then  quickly  decomposed  by  the 
silica. — E.  A. 

Enamelled  Ceramics  with  a  Slaggy  Biscuit,  covered  over 
with  Coloured  Enamels,  Manufacture  of.  H.  I)e  Wit, 
Emptinne,  Belgium.     Eng.  Pat.  10,430,  April  27,  1897. 

Slag  of  any  kind,  whether  of  refining,  moulding,  or  steely 
will  do.  It  is  agglutinated  by  clay  or  plastic  earth,  so 
that  the  biscuit  may  contain  50  per  cent,  of  silica,  25  per 
cent,  of  calcium  carboaate,  and  20  per  cent,  of  alumina. 
The  complete  baking  of  the  product  may  be  accomplished 
in  one  or  several  operations. — E.  A. 


IX.-BUILDING  MATEEIALS.  CLAYS, 
MORTARS.  AND  CEMENTS. 

Blast  •  Furnace  Slag  that  has  been  treated  with  Nitric 
Acid,  as  an  Addition  to  Ht/draulic  Cement.  A.  D. 
Elbers.  Eng.  and  Mining  J.  1897,  63,  661. 
^jEgCESS  has  been  patented  (U.S.  Pat.  579,820,  March 
30  189?\-w''n  ^e  0DJec'  °f  removing  the  objectionable 
calcium  sulpbiuefrom';l"r1  °*erwise  improving  the  blast- 
furnace slag  to  be  ir£d  a".  a  constituent  °f  cement.  The 
finelv  -round  slag  is  iL?lst,eueld  wl'h  a  wfak  solutl°n  °f 
nitric  acid,  more  water  adde^he"*e  ac,d,ls  °<"ut™llsed> 
and  the  leached  mass  dried.  Fhe  complete  treatment 
requires  about  \  lb.  of  60  per  cent.mtrlc  ac,d  aQd  30  lb'  of 
water  per  100  lb.  of  slag.  'n  ,     . 

The  author  arrived  at  the  following  conclusions  with 

Hiffh- 


regard  to  the  efficiency  of  slag  treated  as a,:,ove 
class  Portland  cements- those  which  have  beeQ  Sr0UD(1  fro™ 
carefully  prepared  stock  that  has  been  burned'41' •'''■,. 
can  only  be  improved  by  the  admixture  of  small'.1".   ^    ■    ; 
say,  not   exceeding  10  per  cent,   od   the  average.    ■V"er'01 
Portland   cements   may  be    mixed  with  about   tht'r   °"  'j 
weight  of  the  above-mentioned  slag,  and  still  give  a!  gC . 
results  as   the  neat.     Briquettes  made  up  of  cemen  '  S'aS 
treated  as  described,  and  sand,  give  rather  poor  coiLP?ra" 
tive  results  as  regards  their  test  for  tensile  strength,  u?    , 
the  sand  is  added  after  the  cement   and  the   slag"  has    ," 
thoroughly  wet-mixed.     It  is  suggested  that  a   fairer    e>(T 
would  be   to  slurry  the  mixtures,  just  as  is  done  in  work',?*' 
cement  for  the  "  second  set,"  and  to  fill   the  slurry  into  i  le 
moulds  without  heating  it. 

A  briquette,  made  by  casting  the  mixture  into  tl',j 
mould,  and  composed  of  90  per  cent,  of  high-class  Portlau! 
cement  and  10  per  cent,  of  tbe  prepared  slag,  the  water 
added  being  30  per  cent.,  broke  when  17  days  old  at  350  lb. 
tensile  strain  per  square  inch. — A.  S. 

Building  Materials,  Testing.     Mitt.  k.  t.  Versuchsanst.  zu 
Berlin,  15,  [I],  80—85. 

1.  Defective  Flooring  Tiles. — The  upper  surface  of  the 
tiles  consisted  nf  chippings  of  white  and  yellow. brown- 
marble,  cemented  together  by  a  greyish-black  cement,  and 
the  defect  complained  of  was  the  appearance  of  a  number 
of  small  bubble-like  cavities  in  the  mass,  which,  on  exami- 
nation, proved  to  be  due  to  imperfections  of  manufacture, 
since  they  were  not  caused  by  the  dislodgment  of  any  of  the  °. 
particles  of  marble — as  the  fact  of  their  underlying  manv 
of  the  latter  demonstrated ;  nor  were  they  the  result  of 
washing  with  acid,  as  was  proved  by  the  fact  that  both 
concentrated  and  dilute  hydrochloric  acid  dissolved  the  ' 
marble  much  more  rapidly  than  the  cement.  a 

2.  Badly   Mixed   Concrete.— (a.)  A   sample   was   sul>-    \ 
mitted   for  examination   on  account  of  its   having   becomi- 
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brittle  and  perished,  although  only  2— 8  years  old.  The 
proportion  of  cement  to  Band  aod  gravel  was  ascertained  to 
be  1:10,  and  the  cooaoosition  of  the  former  to  be  that  of 

normal  Portland  cement.     An  examioati >f  the   ratio  of 

sun. I  to  gravel, however,  indicated  that  the  latter  \*as  in 
such  excess  thai  the  interstitial  spaces  were  incompletely 
filled,  and  also  that,  assuming  the  deficiency  to  have 
made  good  by  the  use  of  cement,  tli,'  ratio  of  cement  to  sand 
and  gravel  should  hi  re  been  li-i  instead  of  1:10,  i  t.,  thai 
an  increased  quantity  of  sand  ought  to  have  been  employi  d. 

(li.~)  Defective  concrete  pipes  formed  the  snbji 
in  i  examination.  The  load  required  to  break  the  pipes 
was  found  to  he  only  1,718  kilos.,  whereas  other  pipesof 
the  same  dimensions  (103  em.  long,  SO  cm.  wide,  and  6  cm. 
thick)  required  for  that  purpose,  on  the  average,  a  load  of 
:  kilos.  According  to  analysis,  the  ratio  of  cement  to 
gravel  was  normal  (1:3*45),  but  tin-  latter  contained  car- 
Donates,   and   when  ••  sedimentation  exhibited   a 

large  number  of  snail-shells,  the  water  running  away  being 
verj  tnrbid  and  indicating  impure  materials.  Other  impuri- 
ties present  in  large  quantity  were:  moss,  leaves, grass, 
sliives,  and  more  or  lcs^  rotten  wood,  thus  explaining  the 
defective  condition  of  tie  pipes. 

3.  i'lisuifnhi'i'li;  of  Sugar-Works  Sediment  for  ^Tartar 
Making.— A  Bpecimcn  of  waste  lime  from  sugar  works  was 
found  to  be  hilly  saturated  with  carbonic  aeid  and  orgi 
aeids.  and  although,  when  mix,  d  «  ith  three  parts  by  volume 
of  hnilding  sand,  the  blocks  of  mortar  exhibited  a  tensile 
strength  of  1*64  kilo-,  per  sq.  em.,  and  a  resistance  to 
compression  of  7*8  kilos,  after  14  days  — i.e.,  about  the  • 
as  normal  mortar — the  same  tests  applied  the  2  1th  day  after 
moulding  gave  only  1*45  and  8*4  kilos,  res  .  or  a 

nderable  inferiority  :   and.  in  fact,  no  better  result   than 
would  ensue  from  the  cohesion  of  earth  or  mould  in  drying. 

— c.  s. 

Asphalt,  Testing  Artificial.     M.Gary.     Mitt.  k.  t. 

Versuchsanst.  iu  Berlin,  15,  [1],  "■*• 

See  under  Will.,  page  701. 

Boiler  Incrustation  by  Lime  washed  out  of  lieton  (Con- 
crete}. Formation  of  a  Vanaerous.  Dingler's  I'olvt.  J. 
305,  ;4\96. 

See  under  I.,  page  660. 

P  \  TEXTS. 

Streets.  Roads,  Pavements,  and  the  like,  and  on  the  Surfaces 
of  Wood  and  Metal;   An  lutpn  I  ■' .'•'-'  '" 

on.    S.  P.  Davies,  London,     from  G.  Frederick,  Sydney, 
X.8.W.      Bog.  Pat.  15,316,  July  10,  1896. 

Coai.-t.ir  or  pitch  is  heated  for  -' — 1  hours  at  350"  F.,  till 
the  specific  gravity  is  about  1  '261,  when  an  equal  quantity 
of  "  retorted  shale,"  or  shale  treated  in  a  retort,  or  ash  of 
shale  or  coal  in  fine  powder,  is  added  slowly.  The  mixture 
is  applied  to  the  surfaces  to  be  covered  in  the  usual  way. 

— O.  II. 

Burdening  Stone.  An  Improved  Process  for.  T.  R.  Jone«, 
Kensington,  London.     Et.g.  Pat.  16,898,  duly  80,  I 

TnE  process  consists  in  placing  the  stone  in  a  vacuum,  and 
thus  exhausting  the  air  contained  therein,  and.  whilst  in 
the  vacuum,  introducing  a  solution  of  zinc  sulphate,  which  i 
readily  penetrates  the  stone.  The  sulphate  of  zinc  is  said 
to  combine  with  any  lime  present,  and  to  harden  the  stone 
to  the  extent  of  the  penetration. — E.  A. 

Rendering     Substances     [  Wood,     Woven     Fabrics,     . 
Incombustible.  Impts.  in.     A.  Issel,  Genoa,  Italy.     Eng. 
Pat.  11,368,  May  7,  18    7 

The  wood  or  other  material  to  be  rendered  incombustible, 
is  thoroughly  dried,  and  then  kept  for  many  hours  in  a 
boiling  solution  of  stated  proportions  of  boric  acid  and 
potash  alum  ;  or  in  the  case  of  resinous  woods,  of  boric 
acid,  oxalic  acid,  and  potassium  carbonate.  The  solution 
for  pasteboard  contains  boric  acid,  potash  alum,  and  glue.  I 
The  treated  material  is  well  dried. — E.  S. 


X.-METALLURGY. 

structural  Steel:  Relation  of   I  Strength   to 

Composition.     Engineer,  84,  .Inly  23,  1H'.'7.  B  I, 

A  BiMPr.E I  easil]  remembered  rule  for  ascertaining  the 

relation  of  ti  usile  strength  to  the  composition  of  structural 
steel  wa>  recently  brought  t.,  the  notice  of  the  American 
Society  of  Civil  Engineers  by  Mr.  A.  C.  Cunningham.  It 
i-  as  follows: — To  find  the  approximate  t.  rth  of 

structural   steel,  to  a  base  ol    10, lb.,  add   1,000  lb.  for 

every  0*01  pit  cent,  of  carbon,  and  1,000  ll>.  for  every  nil 
per  cent,  of  phosphorus,  neglecting  all  other  elements  in 
normal  Bteels.  Radical  variations  between  calculated  and 
actual  strength  indicate  mixed  steels,  segregation,  incorrect 
analyses,  or  unusual  treatment  in  manufacture. 

Silver- Copper  Alloys.    F.  Osmond.     Comptes  Bend. 
124,  1284—1837. 

In    a   former   note  the   author   stated   that  the  microscopic 
appearance  of  Bilver-copper  alloys,  save  those  c  intaining  a 
very    minute    proportion    of    one    ingredient,    suggest, 
mixture  of  two  components,    apparently    the  metals    them- 

s.  The  fact  that  the  physical  properties  of  the  alloys, 
however,  are  far  from  being  the  mean  of  those  of  the  metals 
throws  doubt  on  this;  and  microscopic  examination  of 
alloys  of  known  composition,  in  which  a  camera  lucida 
drawing  was  made  of  a  section  of  each  button  after  heating 
to  an  annealing  temperature  to  tint  the  copper,  and  the 
illative  amounts  of  the  two  visible  constituents  estimated 
by  measuring  their  areas  on  the  drawing,  showed  that  the 
I  (the  alloys  went  up  to  I  per  cent,  of  either 
metal)  "as  always  visible  in  much  less  than  its  true  pro- 
portion. Careful  microscopic  comparison  of  these  alloys 
with  the  pure  metals  -bowed  that  only  after  about  1  per 
cent,  of  silver  (,or  copper,  as  the  case  may  be)  is  reached, 
does  the  metal  actually  begin  to  separate  out  on  cooling  ; 
whence  the  author  supposes  silver  and  copper  to  he 
mutually  soluble  to  a  limited  extent. 

Polished  plane  surfaces  of  silver  and  copper  brought  into 
contact,  and  heated  in  hydrogen  for  an  hour  to  650° — 675'" 
('.,  adhered  so  strongly,  that  the  fingers  could  not  separate 
them,   and    the  surfaces    after   separation    showed   to  some 

t  the  characteristics  of  the  silver-copper  and  copper- 
silver  alloys. — I.  T.  1). 

Aluminium,  The  Smelting  of.     Chem.  Zeit.  21,  [42],  415. 

In  aluminium  castings,  a  distinction  must  he  drawn  between 
castings  which  are  practically  finished  on  leaving  the  mould 
and  castings  which  are  subsequently  subjected  to  a  forg- 
ing or  rolling  process.  The  difficulty  of  producing  sound 
aluminium  eastings,  lies  in  the  great  contraction  of  the 
metal  on  cooling.  This  difficulty  can  be  overcome  by 
adding  phosphorus  to  the  molten  metal,  in  the  proportion 
of  about  1  grm.  to  1  kilo.  Thoroughly  sound  eastings 
are  in  this  manner  obtained,  but  they  are  rather  brittle  and 
therefore  unfit  for  rolling  purposes.  Castings  suitable  for 
I  he  last-named  process  are  obtained  by  pouring  some  rape 
oil  upon  the  surface  of  the  metal,  which  is  fused  in  iron 
crucibles.  When  all  the  oil  is  burnt  off,  the  metal  is  run 
into  the  hot  iron  moulds,  and  as  soon  as  the  contraction 
begins,  more  metal  is  added.  The  ingots  obtained  in  this 
manner  are  excellent  for  rolling,  forging,  or  wire-drawing 
purposes.  Aluminium  fused  in  graphite  crucibles  always 
has  a  tendency  to  crack  in  the  rolling  or  forging,  the  more 
so  the  oftener  it  has  undergone  the  process  of  melting  in 
this  kind  of  crucible.  This  appears  to  be  due  to  the  fact 
that  aluminium  takes  up  silicon  from  the  crucible. 

— c.  o.  w. 

Tin  in  Tin-Plate.  Estimation  ol'.     II.  Mastbauui.     Zeits. 
angew.  Chem.  1S'J7,  [n],  389. 

See  under  Will.,  paye  700. 

Aluminium  Utensils,  Analysis  of.     M.  Balland.     Compte" 

Bend.  124,  1313. 

See  under  XXIII.,  page  699. 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


[Aur.  31, 1807. 


Arsenic  in  Copper,  Soles  on  the  Estimation  of.     G.  L. 
Heath.     Kng.  aud  Mining  J.  1897,  63,  663. 

See  under  XXIII.,  page  699. 

PATENTS. 

Iron  and  oilier  Metals,  A  New  Process  and  Apparatus 

for  the  Direct  Production  of.  from  their  Ores.    A.  Kary- 

schefl   and   S.    Demmenic,    St.   Petersburg.     Eng.   Pat. 

66S4>  March  26,  1896. 

The  ores  are  brought  into  the  condition  of  pyrochemical 

solutions,  which  arc    then    subjected    to    the    separate   or 

combined  action  of  heat,  chemical  reagents,  or  electricity. 

The  method  is  applicable  to  all  metals  aud  alloys. 

For  the  production  of  iron,  the  charge  is  so  arranged  as 
to  produce  easily  fusible  slags  that  will  readily  dissolve 
oxide  of  iron,  and  particularly  pyroxenes  such  as  heden- 
bergite,  diopside,  or  augite.  If  the  ore  contaiu  phosphorus, 
dolomite  is  added.  When  compounds  resembling  libenite 
aud  phosphorocalcite  are  formed  with  a  proper  preparation 
of  the  charge,  it  is  easy  to  convert  all  deleterious  admix- 
tures into  slags,  and  to  obtain  metal  of  excellent  qualities. 

In  some  cases  the  ore  is  dissolved  in,  and  the  metal 
separates  out  from,  these  fused  slags  by  the  agency  of  heat 
alone  ;  in  others,  a  metallic  compound,  rich  in  combined 
carbon,  is  added,  and,  in  addition,  electricity  of  high  tension 
may  be  employed. 

Any  kind  of  furnace  may  be  used,  but  preference  is 
given  to  those  constructed  on  the  regenerative  system  aud 
heated  by  producer-gas,  water-gas,  or  acetylene  ;  oxygen,  or 
air  rich  in  oxygen,  is  also  employed  in  some  cases  to 
produce  a  higher  temperature. — J.  H.  C. 

Ores  \_Iron~],  Impts.  in  the  Treatment  of,  for  the  Produc- 
tion of  Iron,  Steel,  and  other  Metals.  11.  F.  Strong, 
London.     Eng.  Pat.  24,657,  Nov.  4,  1896. 

Is  order  to  bind  together  friable  ores  aud  to  enable  them  to 
be  smelted  more  successfully,  the  crushed  ore  is  mixed  with 
about  5  per  cent,  of  crushed  lime,  and  10  per  cent,  of  tarry  ; 
pyroligueous  acid,  pressed  into  blocks,  aud  conveyed  direct 
to  the  furnace.  Carbonaceous  material  aud  fluxes  may 
also  be  added.  Or  a  larger  quantity  (20—30  per  cent.)  of 
pvroligneous  acid  mav  be  used  if  it  is  iutended  to  serve  as  a 
fuel— W.  G.  M. 

Iron,  Apparatus  for  the  Preliminary  Fining  of.  E.  M. 
Daelen,  Diisseldorf,  Germany.  Eng.  Pat.  10,989,  May  3, 
1897. 

A   ieougk-Shapei)    side-blowing   Bessemer    converter    is 
mounted   on  trunnions    and   supported    on  rollers   carried 
by  a   truck -frame   running   on   rails.      The   air    is   passed 
through  one  trunnion  (connection  being  made  by  a  trumpet-   i 
mouthed  delivery  pipe)  to   the   blast  box,  on  one  side  of  | 
the  converter ;  two  rows  of  tuyeres  are    superposed,  but 
only  one  row  is  used  at  a  time,  the  others  being  plugged. 
This  allows  for  a  fairly  constant  depth  of  blast  delivery, 
in  spite  of  variations  in  the  capacity  of  the  converter  owing 
to  the  wear  of  the  lining.     Above  the  blast  box  is  a  hopper 
with  a  simply  regulated  valve  for  the  admission  of  irou  ore 
to  be  injected  by  the  blast.     On  the   middle  of  the  side  of 
the  converter,  opposite  the  tuyeres,  is  a  spout,  through  which 
the   melted   iron   is  charged   and   discharged.     The  usual   j 
rotating  mechanism  is  attached  to  the  free  trunnion.     By 
adopting  this  form  of  converter,  the  use  of  an  intermediary 
iadle  between  the  fining  furnace  and  the  open   hearth   is 
dispensed    with ;    the   air   may   be    introduced   quite   close 
beneath  the  surface   of   the  bath,  and  the  apparatus,  with 
a  maximum  width  of   1  to   1 'j  metres,  may  contain   from   j 
10  to  20  tons  of  crude  iron;  the  apparatus  is  in  equilibrium 
as   far  as  possible  during  rotation  ;  the  distance  from   the   [ 
charging  opening   to  the   bottom    point    of   the    hearth  is 
relatively  very  small,  although  the  usual  hood  is  provided, 
to  prevent  splashing   during  the  blow  ;  aud  the  discharge 
-pout   may  be   lowered  to   within   800  mm.  of  the  line  of   I 
rails  in  front  of  the  open-hearth  furnace,  so  that  the  latter  . 
may  be  charged  direct. — W.  G.  M. 


Alloys,  Impts.  in  the  Manufacture  of.       A.  G.  Street, 
Paris.     Eng.  Pat.  12,467,  Juue  6,  1S96. 

The  object  of  this  invention  is  to  obtain  alloys  of  chromium, 
molybdenum,  tungsten,  uranium,  and  other  easily  oxidisable 
metals  having  a  high  melting  point,  with  other  metals,  such 
as  aluminium,  having  comparatively  low  fusing  points. 

The  "  infusible  "  metal  or  alloy  is  mixed  or  covered  with 
melted  cryolite  and  borax  or  other  suitable  flux,  aud  then 
dropped  into  the  fused  metal;  or  the  fused  metal  is  poured 
over  the  mixture  of  "infusible  metal  aud  flux." — J.  H.  C. 

Alloy,  Neto  Metallic.    [Al,  Sn,  Zn.~}   G.  Duceau,  Toulouse. 
Eng.  Pat."l5,C99,  July  15,  1896. 

For  ordinary  parts  of  machinery  the  alloy  is  composed  of : 
aluminium,  30  ;  tin,  20  ;  and  zinc,  50  parts. 

For  parts  subject  to  friction  :  aluminium,  15;  tin,  10  ;  aud 
zinc,  75  parts. 

In  some  cases  a  little  copper  is  added. — J.  H.  C. 

Allmi,  Improved  Metallic.     W,  T.  Sugg,  Westminster. 
Eng.  Pat.  16,831,  July  29,  1896. 

Ax  alloj-  which  will  not  be  discoloured  or  otherwise  dele- 
teriously  affected  by  the  action  of  acids  or  other  products 
resulting  from  cooking  operations,  may  be  made  by  fusing 
10  parts  of  aluminium  with  1  of  silver,  and  adding  the 
resulting  alloy  to  89  parts  of  molten  copper.  The  alloy  is 
hard,  tough,  and  homogeneous,  and  may  be  rolled  or 
hammered. — W.  G.  M. 

Chromium  and  similar  Metals,  Impts.  relating  to  the 
Fusing  of,  and  to  the  Manufacture  of  Alloys  of  such 
Metals.  E.  A.  G.  Street,  Paris.  Eng.  Pat.  12,:i96, 
Juue  8, 1896. 

The  crucibles  are  lined  with  a  fused  mass  composed  of 
borax,  cryolite,  chloride  of  sodium,  or  fluoride  of  calcium,  or 
a  mixture  of  these  bodies,  and  the  oxide  of  the  correspond- 
ing metal. — .1.  H.  C. 

Ores,  Gold  and  Silver  ;  Processes  and  Apparatus  for 
Classifying,  Amalgamating,  and  Cyanidinq.  J.  Gamier, 
Paris.  Eng.  Pat.  14,493,  June  30,  1896.  (Under 
Internat.  Convention.) 

The  finely  divided  ore  is  placed  in  a  large  cylindrical  irou 
tank  provided  with  a  perforated  false  bottom,  which  is 
arranged  to  act  as  a  piston  with  the  aid  of  a  subsidiary- 
piston  and  cylinder  placed  beneath  the  apparatus.  The 
false  bottom  is  covered  with  coarse,  heavy  particles  of  gold 
ore,  or  of  iron  or  lead,  to  act  as  a  filter;  and  the  cylinder  is 
loosely  covered  with  a  plate  from  which  depend  strips  of 
amalgamated  copper.  Beneath  the  false  bottom  is  a  lateral 
connecting  tube  communicating  with  a  second  smaller 
cylinder,  having  a  closely  fitting  cover  carrying  a  rod  with 
amalgamated  copper  plates  attached,  dipping  almost  to  the 
bottom  of  the  vessel.  At  the -top  are  two  side  tubes  with 
stop  cocks,  one  above  the  other,  the  upper  one  communi- 
cating with  the  air,  the  lower  with  a  steam  generator.  Water 
being  introduced  first  into  the  two  cylinders,  the  ore  is 
introduced  into  that  which  has  the  false  bottom,  the  air- 
escape  cock  in  the  other  cylinder  being  left  open.  This  is 
at  length  closed,  and  steam  is  admitted  through  the  lower 
one,  until  the  mass  of  ore  and  water  in  the  first  cylinder 
has  been  raised  to  some  extent ;  the  steam  is  then  shut  off, 
and  the  ore  subsides,  becoming  partially  classified  iu  the 
process ;  the  operation  is  then  repeated  several  times. 
Finally  the  water,  with  slimes  iu  suspension,  is  expelled  into 
a  second  apparatus  by  means  of  the  piston.  A  part  of  the 
gold  is  caught  on  the  plates  and  a  part  is  dissolved  in  the 
liquid,  if  cyanide  solution  be  employed  instead  of  water. 
The  apparatus  for  treating  the  slimes  is  somewhat  similar, 
and  consists  of  two  cylinders,  couunected  by  an  inclined 
tube.  In  the  first  a  solid  piston  is  used,  and  this  carries  an 
upright  with  amalgamated  plates  attached ;  the  second 
cvlinder  is  like  that  employed  for  treating  the  original  ore, 
and  the  process  is  similarly  conducted.  The  gold  is  in  part 
caught  by  the  amalgamated  plates,  aud  iu  part  is  dissolved 
by  the  cyanide  liquors. — W.  G.  M. 
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Annealing  Metals,    I  Method       P  /■"•.     1..  1> 

London.    Eng.  Pat.  15,041,  Jul]  7,  ; 

I'm.   metal   i-   hental   in   a   closed   vessel,   together    with 
eafbonaoeoua  or  other  ras*produeing  material,  auch 
or  sawdust     The  vessel  is  provided  with  a  pipe  for  the 
aaoape  >t  admission  of  gas,  which  can  be  opened 
at  pleasure. — J.  11.  I  . 

/,  Oxide  of}  Impt.  in  the  Manu/a  tun  of,  and  Means 
used  therefor,  A.  ( luteusohn,  London.  Eng.  Pat.  10,276, 
Jnij  IS,     - 

I'liiticK  pots  are  placed  in  eascsd    form,  the  npper  two  are 
connected  near  the  bottom  by  a  sloping  pipe   provided  with 
a  stopcock,  and  both  are  set  above  grates.     The   lowi 
the  two  has  imfereutiaJ  gutter-like  trough  with   an 

overflow  into  the  third  pot.  The  lead  is  melted  and  brought 
to  a  red  heat  in  the  uppermost  p  it,  and  is  run  down  as 
required  into  the  middle  crucible,  where  i<  i-  subjected  to 
the  action  of  oxygen,  or  of  air  enriche  1  with  oxygen,  which 
ed  or  blown  upon  the  surface.  A  ho  i  1 
connected  with  a  condensing  plant  is  arranged  over  this 
crucible  for  the  recovery  of  fumes.  The  oxide  of  lead 
formed,  overflows  into  the  gutter,  and  thence  into  the  third 
pot  at  once,  before  it  has  time  to  exert  any  serious  influence 
upon  the  material  of  the  crucible. — W.  G.  M. 

J. aid    Sulphide,    Ores   of;    Impts.    in    the     I  U    of, 

preparatory  to  Smelting  the  same,  and  incidentally   in 
obtaining   Sulphurous   Acid,     <<■    (1.    M.   Hardingham, 

Loudon.     From  T.  Huntington  and  F.  Heberlein,  both  of 
Pern:-  Eng.  Pat.  8795,  Feb.  12,  1897. 

Tin:  process  is  directed  to  the  conversion  of  galena  into 
'ical  oxide.  The  ore  i-  mixed  with  sufficient  lime  or  other 
alkaline  earth  to  react  with  the  sulphur  present,  and  the 
mixture  is  heated  to  bright  redness  ^ubout  700  C.)  in  a 
reverberatory  or  other  furnace.  It  is  then  cooled  to  a  dull 
red  heat  (about  50Oc  C.)  and  transferred  to  a  vessel  in 
which  it  is  exposed  to  a  current  of  air.  which  may  be 
preheated,  and  which  is  introduced  by  means  of  a  blower. 
L'ndcr  these  conditions  rapid  oxidation  tikes  place,  sulphur 
dioxide  is  evolved  (and  may  be  utilised);  much  heat  i- 
generated,  and  the  mixture  fuses  and  gradually  settles  down 
to  a  mass  of  oxide  of  lead  with  the  gangue  stuff  ot  the  ore. 
The  oxide  of  lead,  containing  calcium  sulphate  and  gangue 
stuff,  may  then  be  smelted  in  a  blast  furnace.  It  is  believed 
that  the  reactions  taking  place  are  as  follows  : — 
it.     ' 

-   PbS  =  40tf 
At  fusimr  point.     PbS  +  PbSO, +  0i=2Pb0  haSOi. 

Ferrous  or  manganons  oxide  may  be  substit  uted  for  lime 
in  the  process. — W.  G.  M. 

Ores  containing  Zinc,  Impts.  in  the  Treatment  of  Solutions 
of,  fur  the  Recovery  of  Zinc  as  Oxide.  A.  M.  Clark, 
London.  From  E.  A.  Ashcroft, of  Newcastle,  New  South 
Wales.     Eng.  Pat.  16,312,  July  2:t,  1- 

Zinc  sulphate   is  converted   into  a  paste  by  stirring  iu  zinc 
oxide,  which  is  strongly  heated  so  as  to  drive  off   sulphuric 
or  sulphurous  acid  gases.     In  some  cases  the  past)  n 
mixed  with  carbon  before  the  heating. — J.  II.  C. 

Separation  and  Collection  of  Solid  Matter*  [Dust  of  Ores, 
^v.]   held  in  Suspension  in  Aeriform  Fluids ;  Improved 
means  applicable   for  use  in   the.     F.  I).  Cummer, 
laud.  U.S.A.      Eng.  Pat.  17,105,  Aug.  1,  1896. 
This  invention  relates  to  dust  or  settling  chambers,  and  the 
process  consists  iu   blowing  the  air  or  gas  through   a  pipe 
fitted   with  a  deflecting  screen  into   a   brick  chamber,  where 
the    greater  part  of  the  dust  is  said    to  be  deposited,  the 
lighter  portions  passing  through  openings  into  a  superposed 
chamber  provided  with  apparatus  for  spraying  liquids  or 
vapours,  and   with  cooling  appliances,  after  which  the  air  or 
gag  is  allowed  to  escape.— 0.  H. 

Ores,  Zinciferous  Sulphide  :  An  Improved  Process  for  the 
Treatment  of.  E.  F.  Turner,  Adelaide.  South  Australia. 
Eng.  Pat    17.299,  Aug.  5,  1896. 

The  crushed  ore  is  roasted,  either  alone  or  with  carbon,  in 
the  presence  of  a  current  of  superheated  steam.     In  this 


*.i\    the  ore  is  oxidised  and  byi 

when   it  is  treated  alone,  or  nydri  irbon 

monoxide  are  produced    when  carbon  is  added.    The  ga^ 

fleeted   in    a   gas-holder  and   used   as   a  fuel,  and  the 

uts  of  combustion  are  employed  to  treat  the  oxidised 
ore    iu    towers,    where    the  ..re,    accompanied    by 

water  containing  salt,  is  allowed  to  fall  ami  so  to  meet  an 
upward  current  of  sulphur  dioxide.  In  this  waj  the  zinc 
oxide  is  converted  into  sulphite,  and  ma)  be  afterv 
leached  out  together  with  an\  copper  that  maj  be  present. 
Lead  oxide  is  partly  converted  into  sulphite,  and  silver 
sulphite  into  chloride.  The  liquor  from  the  zinc  lixiviating 
-  pa — 1  over. copper  to  rem  and  then 

over  zinc  turning  per  and  lead  ;  it  is 

then  conveyed  t"  towers,   through  which  hydrogen  sulphide 
i-  above  described)    is   passed.      Zinc   sulphide 

sulphur  are  thus  precipitated.      I  hi  material  in 

the  vats  is  heated,  whereby  lead   sulphite   is  convened  into 

sulphate  and  sulphide,  and  these,  being  in  contact  with 
unchanged  lead  oxide,  \  ield  a  sofl  lead.  It  the  gangue 
material  contain  silver,  it  is  mixed  with  zinc  chloride,  with 
or  without  metallic  zinc,  and  heated  ;o  obtain  the  lead  in 
soft  metallic  state,  whilst  the  chlorides  of  silver,  gold, 
and  other  metals  remain  with  the  zinc  chloride,  and  may  be 
separated  by  lixiviatton  or  otherwise. — W.  G.  M. 

idising    Furnaces  [Deoxidising   Granular  Oxide   of 
n,  .yc],  Impts.  in.     II.  A.  Jones,  Brooklyn.     Eng. 

l'at.  '.   IS,  1S96. 

I'm:  furnaces  are  made  up  of  earthenware  blocks  fitted 
together,  and  -ecured  by  means  of  projecting  flanges,  thus 
forming  a  series  of  retorts,  which  are  built  into  brickwork 
flues,  the  whole  forming  a  zig-zag  arrangement,  which  is 
heated  by  means  of  Bunsen  burners  or  by  liquid  fuel.  The 
retorts  are  supplied  with  hoppers,  mixers,  slides,  coeks,  and 
air  pipes  as  may  be  required. 

The  claim  is  for  the  combination  of  these  various  com- 
ponents in  the  manner  specified,  for  use  as  deoxidising 
furnaces  for  deoxidising  granular  oxide  of  iron  aud  convert- 
ing it  into  cast  iron. — J.  EL  C. 

Aluminium,    Impts.    in    Processes   for    Reducing.     F.    A. 
Gooeh,  Xcw  Haven,   l'.>.A.     Eng.   Pat.  6151,  March  9, 

1897. 

Si  wren  fluoride  or  potassium  flu  3  fused  with  alumina 

and  a  haloid  compound  of  aluminium,  and  an  electric 
current  is  passed  through  the  fused  mass,  further  quantities 
of  the  alumina  or  haloid  compound  being  added  from  time 
to  time. — J.  It.  C. 


XL— ELECTRO-CHEMISTRY  AND 
ELECTRO-METALLURGY. 


M.)—  ELECTRO-CHEMISTRY. 


Coehn. 


Carbon,  Electro-chemical  Equivalent  of.     A. 
Zeits.  f.  Elektrochem.  1897,  3,  421— -125. 

Carbon  anodes,  in  electrolytes  which  evolve  oxvgen  at  the 
positive  pole,  are  rapidly  destroyed.  This  is  uot  simply  a 
of  disaggregation— a  chemical  change  takes  place  as 
well.  The  author  has  examined  whether  the  electrolytic 
action  can  be  regarded  as  coming  within  the  scope  of 
Faraday's  law.  He  has  endeavoured  to  determine  the 
electro-chemical  equivalent  of  carbon  from  the  loss  of 
weight  of  a  carbon  anode.  The  electrolyte  consisted  of 
equal  volumes  of  sulphuric  acid  aud  water,  and  the  electro- 
lysis  was  carried  on  at  a  temperature  such  as  to  favour 
solution  of  the  carbon  and  not  disaggregation.  The  current 
was  sent  at  the  same  time  through  Two  copper  voltameters. 
The  anodes  were  arc-lamp  carbons  ;  em.  long,  1  cm.  in  dia- 
meter, carefully  boiled  and  dried  at  20o5  beforehand.  After 
electrolysis  they  persistently  retained  the  brown-coloured 
solution,  and  required  washing  lor  several  days.  The  most 
probable  theoretical  value  of  the  electro-chemical  equivalent 
of  carbon  would  be  1 2/4  =  3.  The  first  determination 
quoted  gave  the  value  3-5.  This  s0mewhai  larger  value 
was  probably  due  to  a  partial  disaggregation  of  the  carbon. 
Preliminary  experiments   had   shown  that   this  occurred  in 
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concentrated  solution?  without  the  electrolyte  becoming  in 
any  way  coloured  ;  in  more  dilute  solutions,  however,  the 
coiour  became  a  deeper  aud  deeper  brown.  The  new  deter- 
minations were  made  with  solutions  containing  from  10  to 
volumes  of  water  to  1  volume  of  sulphuric  acid.  The 
electrolysis  lasted  from  36  to  120  hours.  The  liquid  was 
then  filtered  and  the  separated  carbon  particles  washed 
and  dried.  Their  -weight  was  deducted  from  the  loss  of 
weight  of  the  carbon  anode.  These  determinations  gave 
values  varying  from  2-  7  to  3-0.  Thus  it  appears  that  if  we 
take  the  electro-chemical  equivalent  of  hydrogen  as  H  =  1, 
that  of  carbon  is  C  =  3.— D.  E.  J. 

Percarbonate  of  Potassium:  Its  Preparation  and  Properties. 
A.  v.  Hansen.     Zeits.  f.  Elektrochein.  3,  1897,  445. 

Si  i  miller  VII.,  page  679. 

PATENTS. 
Electrical  Apparatus  for  the    Treatment  [Electrification] 
of  Air,  Gases,  and    Vapours,  Improved.     A.  E.  Bonna, 
A.  le  Koyer,  and  P.  van   Bereham,  Geneva.     Eng.  Pat. 
! 3,688,  June  20,  1896. 

Apparatus  is  shown  for  electrifying  air,  gases,  and  vapours 
'•  for  certain  chemical  purposes  "  not  stated. — J.  C.  K. 

Electrolytic  Apparatus  [Pt  Wire  Electrodes'],  Impls.  in. 
C.  Kellner,  Vienna.     Eng.  Pat.  16,057,  July  20,  1896. 

Relates  to  methods  for  obtainiug  high  current  densities 
with  electrodes  of  platinum  wire  secured  to  supports  of 
dielectric  material. — J.  C.  R. 

(£.)— ELECTRO-METALLURGY. 

Lead:  Method  of  Treatment,  rendering  it  more  easily 
attacked  by  Chemicals  in  Preparation  of  White  Lead, 
Accumulator  Plates,  Src.  .I.Walter.  Zeits.  f.  Elektro- 
chem. 3,  1897,  -149—450. 
A  Ger.  Pat.  specification  by  the  author,  dated  June  21, 
188",  is  qucted.  The  lead  is  alloyed  with  easily  oxidisable 
metals,  such  as  sodium,  potassium,  magnesium,  aluminium, 
calcium,  barium,  strontium,  manganese,  or  chromium.  The 
metal  alloyed  with  the  lead  is  converted  into  oxide  by 
exposure  to  air  or  removed  by  suitable  reagents,  leaving  the 
lead  iu  a  pulverulent  form  well  adapted  for  such  processes 
as  the  ''formation"  of  accumulator  plates.  The  alloys 
with  sodium  and  potassium  are  especially  suitable.  Eor 
the  purposes  under  consideration  the  volume  ratios,  and  not 
the  mass  ratios,  are  the  determining  factors  in  the  composi- 
tion and  behaviour.  As  lead  is  ten  times  as  heavy  as 
sodium,  1  per  cent,  of  the  latter  by  weight  corresponds  to 
10  per  cent,  by  volume.  The  alloys  are  easily  oxidisable, 
and  can  be  ca>t  mi  to  any  lugs  or  other  conductors. 
The  alloy  removes  any  coating  of  oxide  on  the  latter,  and 
so  makes  a  good  electrical  connection  with  it. — D.  E.  J. 

PATENTS. 

Ores  containing  Zinc,  Impts.  in  the  Treatment  of.  A.  M. 
and  YV.  Clark,  London.  From  E.  A.  Ashcroft,  Mel- 
bourne, Victoria.     Eng.  Pat.  11,076,  May  21,  1896. 

T n  r ~  process  was  devised  to  enable  zinc  blende  (alone  or 
mixed  with  galena)  to  be  so  treated  as  to  yield  directly  an 
electrolyte  from  which  the  zinc  may  be  deposited  electro- 
lytically  without  formation  of  spongy  deposits.  This  may 
be  accomplished  by  having  oxy  salts  of  zinc  in  the 
solution  from  which  the  zinc  is  being  separated.  The  ore 
i~  first  roasted,  to  convert  the  zinc  sulphide  as  completely  as 
possible  int..  oxide  or  sulphate.  A  portion  of  the  roasted 
ore  is  then  leached  with  aqueous  ferric  chloride  or  sulphate 
-olution  according  to  the  process  described  in  the  amended 
>pecification  of  Eng.  Pat.  13,850  of  1894,  or  is  leached 
according  to  Er.g.  Pat.  13,5.34  of  1895  (this  Journal,  1895, 
658).  Further  portions  of  the  roasted  ore  are  finely 
crushed,  mixed  with  finely  divided  carbon,  and  subjected 
to  an  even  temperature  of  650c  C.  (as  nearly  as  possible) 
for  about  two  hours.  The  zinc  sulphate  present  thus 
becomes  oxide  (ZnSO,  +  C  =  Zn()  +  SO;  +  CO).  Por- 
tions  of  the  resulting  zinc  oxide    are  then    added  to  the 


solution  previously  described,  which  should  be  heated  in 
order  to  increase  its  capacity  for  dissolving  the  oxide.  The 
resulting  electrolyte  is  rendered  available  for  continuous 
use  by  introducing,  as  required,  further  portions  of  the 
specially  roasted  product.  If  desired,  portions  of  the  ore 
may  be  treated  directly  without  roasting,  or  roasting  and 
acid  treatment  may  be  applied  conjointly.  When  galena  is 
present  or  the  blende  is  impure,  settling  boxes  should  be 
placed  in  the  path  of  the  liquors  to  the  electrolysis  vats,  to 
remove  suspended  matter.  If  the  process  is  to  be  applied 
to  the  continuous  deposition  of  zinc,  the  proportion  of 
roasted  ore  to  be  leached  will  be  small  as  compared  with 
that  converted  into  oxide  ;  but  if  it  be  desired  to  prepare  a 
quantity  of  the  electrolyte  the  converse  will  be  the  case. 

— YV.  G.  M. 

Porous  Metals  hij  Electrolysis,  An  Improved  Method  for 
Obtaining.  L.  Hoenfher,  Berlin.  Eng.  Pat.  17,671, 
Aug.  10, 1896. 
(1.)  "A  process  for  obtaining  porous  metals  by  electrolysis, 
mainly  consisting  in  producing,  alternately,  spongy  or 
porous,  and  dense  metal  precipitates,  one  operation  serving 
to  form  the  pores,  and  the  next,  to  solidify  or  strengthen 
the  walls  of  such  pores." 

Other  claims  relate  to  varying  such  conditions  as  the 
qualitative  composition  of  the  bath,  the  concentration, 
temperature,  pressure  on  and  motion  of  the  electrolyte, 
and  the  density  of  the  current ;  a  solution  of  oxide  of  lead 
in  caustic  alkalis  as  electrolyte  ;  the  employment,  as  anodes, 
of  impure  metals  with  a  view  to  their  refinement ;  utilisa- 
tion of  the  oxides  forming  at  such  anodes  in  obtaining  by- 
products ;  and  employment  of  porous  metals  obtained  by 
the  process  in  the  preparation  of  plates  for  electrodes  of 
secondary  batteries. — J.  O,  R. 


XII.-FATS,  OILS,  AND  SOAP. 

Castor  Oil,  Notes  on.     H.  Meyer.     Zeits.  angew.  Client. 
1897,  297—295  ;  Chem.  Centr.-Blatt,  1897,  [1],  1229. 

The  author  refers  to  the  work  of  Juillard  (Hull.  Soc.  Chim. 
13  [3],  2.38),  and  states  that  the  formation  of  complex 
polyricinoleic  acids,  resembling  esters,  takes  place  gradually 
at  the  ordinary  temperature,  without  the  use  of  condensing 
agents.  A  preparation  of  pure  ricinoleic  acid,  8  years  old, 
snowed  on  titration  30—40  per  cent,  less  acidity  than  the 
freshly-prepared  acid.  These  poly-acids  are  completely 
saponified,  i.e...  reconverted  into  ricinoleic  acid,  in  24  hours, 
by  warm  alcoholic  potash. 

On  heating  ricinoleic  acid  and  glycerin  to  280° — 300°  C, 
passing  in  CO;,  and  then  washing  with  water  to  separate  the 
excess  of  glycerin,  the  nearly  chemically  pure  triglyceride 
of  ricinoleic  acid  was  obtained,  in  the  form  of  a  nearly 
colourless,  neutral,  active  purgative  oil,  similar  to  natural 
castor  oil.  The  oil  was  soluble  in  96  per  cent,  alcohol  and 
in  methyl  alcohol,  had  a  specific  gravity  of  0-959 — 0-984 
and  [a]„  +  5-16".  It  does  not  form,  like  natural  castor 
oil,  a  solid  ricinelaidin  on  treating  with  nitrous  acid.  On 
preserving  for  a  year,  the  molecule  of  ricinoleic  acid  tri- 
glyceride becomes  doubled  or  tripled,  the  specific  gravity 
being  increased  (0-988  —  1-009),  and  the  iodine  number 
reduced  (from  71 — 84  to  44 — 57).  The  author  states  that  the 
oil  obtained  by  Juillard,  said  to  be  a  mixture  of  tri-  and 
diricinolein,  must  have  been  the  nearly  pure  diglyceride  of 
ricinoleic  acid. — A.  S. 

Chinese  Oil  Tree.     U.S.  Cons.  Reps.,  Aug.  1897,  477 — 183. 
(See  this  Journal,  1897,  195.) 

Tin:  wood-oil  tree,  or  Aleurites  Cordata,  belongs  to  a 
family  very  common  in  China,  known  as  the  "  tung.'" 
The  wood-oil  tree  is  the  ying  tzu  tung,  so  called  from  the 
shape  of  its  fruit — ying  means  a  jar.  It  is  also  known  as 
the  yiu  tung  or  oil  tung.  It  is  found  chiefly  in  Hunan, 
Hupeh,  and  Szechuen.  The  seeds  are  large  and  poisonous, 
and  it  is  from  them  that  the  oil  is  expressed.  The  fruit  is 
gathered  in  August  and  September.  Hankow  is  the  chief 
place  of  export.  In  the  first  three  quarters  of  1896, 
188,556  piculs  (1  p:cul  =  133i  lb.)  of  this  oil  were  exported. 
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The  ail  is  expressed  from  the  Beeds  as  follows  : — ■ 

The  inn-  aiv  gathered  and  dried,  pal  in  ■  shallow  iron 
Ua-iu  about  •_'  feel  in  diameter,  and  stirred  about  over  ■  lt ■  ► ' ■ . I 
fire  until  panned ;  they  are  then  ground  to  a  fine  powder, 
the  oil  dripping  out  into  &  receptacle.  When  allowed  to 
settle,  and  strained  through  coarse  grass  cloth,  the  oil  i- 
readj  for  the  market,  li  is  sent  down  in  plaited  baskets, 
lined  with  putty  and  Tarnished  paper,  with  large  wide 
mouth?.  1:  i-  usually  of  a  light  colour,  somewhat  resembling 
linseed  oil,  and  emits  ■  nauseous  odour. 

This  oil  is  largely  used  for  painting  and  calking.  Mixed 
with  sifted  lime  it  makes  excellent  glaziers'  pntty.  After 
the  oil  is  removed,  the  mil  is  calcined  or  burnt,  and  produces 
a  rery  valuable  soot,  from  which  Chinese  ink  is  made  (or 
India  ink.  so  called).  Cement,  or  chnnam,  for  seams  of 
boats,  is  made  from  this  oil.  It  costs  about  90  cash 
t,6  cents")  per  pint  in  the  village  where  produced,  ami  is  sold 
at  doable  that  price  in  Hankow. 

The  oil  is  extremely  poisonous  when  fresh.  A  simple 
native  remedy  (.tnoro  effective,  indeed,  than  any  foreign  one) 
is  to  boil  a  quantity  of  pine  shavings  in  water  and  bath 
poisoned  part  repeatedly  It  gives  immediate  relief,  and 
rapidly  cure-.  The  carious  aspects  of  wood-oil  poisoning 
are  worthy  of  special  study. 

The  hot  wood-oil  comes  to  Hankow  from  Shin-ehaii  Fu, 
in  Hunan.  The  oil  is  given  as  a  remedy  in  insanity  and  in 
cases  of  metallic  poisoning.  It  is  emetic,  acro-narcotic,  and 
drastic,  proving  destructive  to  rats  in  a  very  short  time.  It 
is  applied  as  a  stimulant  to  carbuncles,  ulcer-,  hums, 
swellings,  and  bruises,  and  is  a  constant  ingredient  in  native 
plasters.  It  was  forbidden  to  be  exported  during  the 
Taipiug  rebellion,  as  it  is  a  necessary  article  for  shipyards. 

Chinese  Insect  Whit,    Wax.     IJJS.  Cons.  Reps.,  Aug.  1897, 

4-4-  190. 
Since  the  introduction  of  kerosine  oil  into  China,  and  its 

almost  universal  use  in  the  remotest  provinces  of  the 
Empire,  the  demand  for  white  wax  has  declined  considerably, 
and  the  supply  has  decreased  in  a  corresponding  ratio. 
The  value,  like  the  demand,  has  also  declired.  Not  many 
years  ago  it  «a;  quoted  at  double  the  prices  realized  at 
present. 

Various  use-  are  ascribed  to  this  wax,  but  in  western 
China  its  sole  use  is  for  coating  the  exteriors  of  animal  and 
•able  tallow  candles  and  for  giving  a  greater  consistency 
to  these  tallows  before  they  are  manufactured  into  candles. 
[meet  white  wax  melts  a!  I'lu  !■'..  whereas  animal  tallow- 
melts  at  about  95°  F.  Vegetable  and  animal  tallow  candles 
are  therefore  dipped  into  melted  white  wax  ;  a  coating  is 
given  to  them,  and  prevents  them  guttering  when  lighted. 
It  is  also  said  to  be  used  in  other  parts  of  China  as  a  sizing 
for  paper  and  cotton  good-,  for  imparting  a  gloss  to  silk, 
and  as  a  furniture  polish.  Chemists  are  likewise  declared 
to  utilise  it  for  coating  their  pills.  In  the  Fukieu  and 
Chikiang  provinces  it  is  employed  to  impart  a  polish  to 
steatiie,  or  soapstone,  ornaments  after  the  carving  is 
completed. 

"Mineral  Soap"     W.  C.  Knight.     Ens.  and  Mining  J. 
1897,  63,  600. 
See  under  XX I V.,  page  705. 

Woolcombersr'   Suds,   The  Treatment  of.     Public  Health  J., 

July  14.  lS'.t:,  819. 

See  under  XVIII.  P., page  094. 

Lew  Iodine  Number  of  Linseed  Cake,  Cause  of  the. 
G.  Fassbender  and  J.  Kern.  Zcits.  amrew.  Chem.  189", 
[11],  881. 

See  under  XXIII.,  page  702. 

Beesu-a.r,  The  Iodine  Value  of.      11.  Glode  Gayer. 

Pharni.  J.  1897,54,  308. 

See  under  XXIII.,  page  70 2. 

PATENTS. 

Solid  Paste  or  Soup   Compound  f,,r  Dyeing  all  kinds  of 
Textile  Materials,  Manufacture  of  a.     Carl   I  ffelmann, 
Kassel,  Germany.     Eng.  Pat.  17,382,  Aug,  t".  1S96. 
See  under  VI.,  page  677. 


Washing    Substance,   New,  and  Process  for   Making  it. 
\   Schaehards,   Ualheim,  and  T.  Otto,  Dust 
many.     Eng.  Pat.  14,308,  June  27,  1*96. 

\  v\  \-mi\<.  substance  < ions  ma--  obtained 

from  ground  soap  and  filling   ma--,  with  l  to  1 '.  times  the 
weigh!  of  •■  dr>  soda,"  forming  a  mixture  "  of  cheesy  con- 
iy."— C.  \.  M. 

XIII.-PIGMENTS.  PAINTS ;  RESINS. 
VARNISHES ;  INDIA-RUBBER.  Etc. 

LA.y- PIGMENTS,  PAIS  I  s.  &i 

Driers,  Solid  <>r  Liquid.     II.  Amsel.     Z.i'-.  angew.  Chem. 
is'..;.  303 and  :S4t. 

I'iik  opening  part  of  this  article  consists  chiefly  of  a  dis- 
cussion of  the  results  and  opinion-  recorded  by  Weger  (this 
Journal,  l-"',  728).  Weger  appears  to  doubt  whether 
soluble  resin  driers  are  e\er  adulterated  with  free  resin 
iphonj  :  -ueh  is  the  case,  however,  ami  although 
perhaps  it  is  not  a  matter  of  great  moment  if  10  or  20 
per  cent  of  uneombined  resin  exist  iu  a  substance  which 
is  added  only  in  amounts  of  1  •  j  to  2-0  per  cent,  of  varnish, 
yet  when  the  drier  itself  ha-  to  be  examined,  if  part  of  the 
resin  be  in  a  free  suite,  the  sample  cannot  be  returned  as 
a  pure  resinatc. 

Combining  together  some  of  tin-  suggestions  made  by 
Weger  with  the  processes  he  has  already  published,  the 
present  author  puts  forward  a  scheme  for  the  analysis  of 
the  solid  soluble  driers,  which  enables  their  constitution  and 
the  presence  of  free  basic  or  aeid  matter  to  be  recognised, 
and  which  it  is  believed  will  throw  some  lighten  their  actual 
industrial  value.  He  determines  (l)  the  solubility  in 
chloroform,  (2)  in  alcohol,  (3)  combined  and  free  mineral 
matter,  (4)  acid  number,  (5)  saponification  number,  (6) 
reaction  with  ammonia,  and  v7)  moisture.  (2)  is  returned 
not  only  as  a  percentage,  but  also  as  the  amount  taken  up 
by  100  parts  of  alcohol  in  the  cold.  The  combined  mineral 
matter  is  estimated  by  deducting  the  quantity  insoluble  in 
chloroform  from  the  total  inorganic  substances  ;  it  is  not 
advisable  to  obtain  this  figure  simply  by  weighing  the  ash 
of  the  soluble  portion;  but,  alter  a  preliminary  qualitative 
examination,  each  ingredient  should  be  separately  deter- 
mined in  the  ordiuary  way.  The  titration  for  (  1 )  is  carried 
out  both  with  the  material  partly  dissolved  iu  alcohol,  and 
al-o  completely  dissolved  in  chloroform,  the  latter  pro 
naturally  giving  higher  re-ulis.  It  should  be  noticed  that 
considerable  insight  into  the  nature  of  the  acids  present  in 
the  sample  can  be  gained  by  observing  its  behaviour  during 
titration;  for  in  the  case  of  linoleates  the  pheuolphthaleiu  is 
temporarily  reddened  before  shaking  almost  by  the  first 
drops  of  alkali,  while  with  resiuates  the  colour  onlv  appears 
shortly  before  actual  neutrality  is  reached.  (C)  depends  on 
the  fact  that  free  re-in  is  saponified  by  -haking  in  the  cold 
with  1  per  cent,  ammonia :  so  that  if  a  pure  resinate  be 
treated  in  this  manner  and  the  liquid  filtered,  it  should  pass 
through  the  paper  readily,  and  the  filtrate  should  only  give 
a  slight  cloudiness  on  dilution  or  acidification.  Stronger 
solutions  of  ammonia  are  useless,  and  even  the  different 
results  shown  in  the  table  may  possibly  be  due  -olely  to 
variations  in  the  quality  of  the  original  resin.  The  moisture 
(7)  is  estimated  at  90J  or  953  C.  Illustrative  tables  are 
given.— F.  H.  L. 

Lead,  Method  of  7  reatment  rendering  it  more  easily 
Attacked  by  Chemicals  in  Preparation  of  Whit,  Lead, 
Accumulator  Plates,  §[c,  3.  Walter.  ZeitS.  f.  Elektro- 
chem,  3,  1S97,  449. 

See  under  XI.  B.,pagc  684. 

PATENTS. 

Paint  [Black,  for  Ships'  Bottoms'],  and  in  the  Method  of 
Producing  and  Applying  same,  Jmpts.  in.  II.  W.  Aird 
and  C.  E.  Felch,  -Montreal.  Eug.  Pat.  17,07S,  Au^.  1, 
1S96. 

The  vehicle  consists  of  30  galls,  of  linseed  oil,  60  galls, 
of  turpentine,  20  lb.  of  litharge,  5  lb.  of  manganese  oxide, 
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and  100  of  kauri-copal.  100  lb.  of  this  are  ground  with 
110  of  Canadian  graphite,  and  the  whole  thinned  with 
10  sails,  of  turpentine  and  1  gall,  of  oil.  Canadian  graphite 
has,  for  this  purpo*.-.  the  advantage  of  containing  some 
50  per  cent,  of  a  -disintegrating  substance"  resembling 
felspar  ;  but  if  the  Ceylon  product  is  employed  in  the  manu- 
facture of  the  paint,  a  certain  quantity  of  felspar  should  be 
added.  According  to  the  purpose  for  which  the  composi- 
tion is  to  be  used,  it  may  be  diluted  with  black  japan  and 
(or-)  turpentine — the  latter  giving  the  smoothest  but  least 
durable  coating.     It  is  specially  adapted  for  ships' bottoms. 

— F.  H.  L. 

Branding   Sheep,  Fabrics   such    as    Wool  Bales  and   (lie 

like.  An  Improved  Composition  for  ;  and  Applicable  as 

a   Damp-resisting    Paint.     A.    L.    Potter,    St.    Kilda. 

Victoria.     Eng.  Fat.  11,013,  May  3,  1897. 

The    object   of    this  invention    is   to    provide   a    material 

capable  of  withstanding  tain  and  heat,  which   can  yet  be 

removed  by  treatment  with  soda  and  water,  and  at  the  same 

time  will  not  injure  the  wool  or  surface  to  which  it  is  applied. 

3  lb.   of  glue,  |  to  1  oz.  of  potassium  bichromate,  3  lb.  of 

lamp  black  or  any  other  pigment,  and  ^  pint  of  turpentine 

are  boiled  in  1   gall,   of  water,   some   Spanish  clay  being 

added  if  desired  to  increase  the  tenacity.     If  necessary  the 

mixture  may  be  thinned  with  hot  water. — F.  H.  L. 

(.B.)— RESINS,  VARNISHES. 

Linseed  Oil  [for    Varnish    Making'],    Valuation   of. 
TV.  Lippert.     Zeits.  angew.  Chem.  1897,  [10],  306. 

See  under  XXIII.,  page  702. 

Asafatida,    Composition   of.      J.  Pohisek.      Archiv.  der 
Fharm.  1897,  [2]  ;  through  Pharm.  Zeit.  1S97,  42,  210. 

See  under  XX.,  page  697. 

(C.)— INDIA-RUBBER,  &c. 

India-Rubber  Industry,  Impts.  in  the.  A.  Henriques. 
Chem.  Zeit.  21,  415. 
Within  the  last  few  years  nothing  of  any  considerable 
interest  has  appeared  either  regarding  the  chemistry  of 
india-rubber  or  concerning  the  general  manufacturing 
methods  employed  in  the  india-rubber  industry.  But  our 
botanical  and  statistical  information  as  regards  india-rubber 
plants  anil  commercial  brands  of  crude  india-rubber  has 
been  not  inconsiderably  added  to.  Manoel  V.  Continho 
describes  a  new  smoking  process  for  Par.'i  rubber,  in  which 
the  smoking  is  carried  out  in  a  horizontally  revolving 
cylinder,  5  ft.  2  in.  in  circumference,  into  which  is 
passed  the  smoke  of  burning  Urucary  nuts  (Athalea 
excelsa)  or  Inaja  nut-  (Ma.rimiana  regia).  East  Indian 
rubber  exports  keep  decreasing  in  quantity  owing  to 
the  reckless  exploitation  of  the  ficus  forests.  Little  is 
heard  concerning  the  india-rubber  plantations  started  at 
Ceylon,  Madras,  Trinidad,  Togo,  and  Cameroon,  but  the 
export  of  india-rubber  from  all  pans  of  Africa  is  rapidly 
expanding.  According  to  K.  Schumann,  the  African 
robbers  are  obtained  from  14  species  of  the  genus  Lan- 
dolphia.  A.  Dewivre  in  this  respect  enumerates  21  species 
of  which  landolphia  kirkii,  madagascarieusis,  owariensis, 
Petersiana,  lucida,  Senegalensis,  and  tomentosa  produce 
the  be^t  brands,  whereas  the  very  common  L.  comorensis 
var.  fiorida,  which  formerly  was  considered  the  most  im- 
portant of  African  rubber-bearing  plants,  is  now  stated  to 
yield  a  useless,  resinous  product  only.  Of  African  rubber 
trees,  only  Ficus  Vogelii  and  F.  Kolstii  were  known, 
hut  since  1894  ever  increasing  exports  from  Lagos 
took  place  of  an  india-rubber  obtained  from  a  tree  called 
Ire  (Ere)  by  the  natives,  and  which  is  botanically  de- 
scribed as  Kickxia  Africana  Benth.  The  exports  from 
Lagos  in  1895  amounted  to  5,069,504  lb.,  to  the  value  of 
269,892?.  It  is  stated  that  the  same  tree  also  occurs  on  the 
Gold  Coast,  Togo,  and  Cameroon.  It  remains,  however,  to 
be  seen  whether  this  boom  does  not  result  in  a  speedy 
annihilation  of  the  rubber  trees.  The  output  of  india- 
rubber  in  the  Congo  basin  has  also  considerably  increased. 
Coucerning  the   chemistry  of  india-rubber,  C.  0.   Weber 


investigated  the  action  thereon  of  bromide  and  iodide  of 
sulphur.  Henriques  confirms  his  former  statement  that  pure 
india-rubber,  on  being  heated,  protected  from  light,  absorbs 
traces  only  of  oxygen,  whereas,  after  vulcanisation,  the 
same  samples  absorb  oxygen  very  freely,  especially  after 
they  have  been  deprived  of  their  free  sulphur.  J.  Altschul 
has  thrown  some  light  upon  the  nature  of  the  india-rubber 
substitutes,  by  showing  that  the  amount  of  chloride  of 
sulphur  required  for  the  conversion  of  an  unsaturated  oil 
into  solid  substitute  is  greatly  reduced  by  first  treating  the 
oil  with  sulphur  at  from  140°  to  160D  C.  The  patent 
literature  of  the  india  -  rubber  industry  has  consider- 
ably increased.  F.  G.  Kleinsteuber  (Ger.  Pat.  84,065, 
87,673)  prepares  a  product,  commercially  known  as  amhroin, 
by  mixing  solutions  of  copal  with  fibrous  materials,  and 
exposing  these  mixtures  to  high  pressures.  A  process  for 
vulcanising  with  electricity  has  been  patented  by  Bergeou 
(Fr.  Pat.  213,377),  and  C.  Dreyfuss  obtained  a  patent 
( ( ier.  Pat.  85,236)  for  vulcanising  with  a  solution  of  chloride 
of  sulphur  in  benzene. — C.  O.  W. 

PATENT. 

Impregnating  of  Materials  with  India-Rubber,  Gutta- 
percha, and  the  like ;  Impts.  in  and  relating  to  the. 
W.  J.  A.  Donald,  Glasgow.  Eng.  Pat.  18,517,  Aug.  21, 
1896. 

The  fabric — leather,  cotton,  canvas,  &c. — is  dried,  then 
pa>sed  through  a  warm  bath  of  naphtha  or  carbon  bi- 
sulphide, dried  again,  and  finally  treated  with^  a  solution 
of  india-rubber  maintained  at  a  temperature  of  100°  or 
110°  F.  The  finished  material  is  specially  adapted  for  the 
construction  of  pneumatic  tyres. — F.  H.  L. 

in  -TANNING.  LEATHER.  GLUE.  SIZE. 

Li  other,  The  Testing  of.     W.  Eitner.   Der  Gerber,  23,  53. 

The  test,  depending  on  the  observation  that  leather  does  or 
does  not  become  transparent  in  water,  is  valueless.  Neither 
well  nor  badly  tanned  leather,  nor  even  raw  hide,  becomes 
transparent  in  water.  The  swelling  or  gelatinising  action 
of  strong  acetic  acid  upon  leather  is  rather  important,  and  is, 
for  an  acid  of  given  concentration,  the  more  pronounced  the 
smaller  the  quantity  of  tannic  acid  contained  in  the  leather. 
A  leather  which  is  not  affected  by  acetic  acid  of  a  certain  con- 
centration, will  however  begin  to  swell  if  subjected  to  the 
action  of  a  more  concentrated  acid.  If  the  concentration  of 
the  acetic  acid  exceed  a  certain  limit,  it  will  swell  or  even 
gelatinise  even  the  strongest  tanned  leather.  Unevenly 
tanned  leather  is  also  unevenly  acted  upon  by  acetic  acid,  so 
that  the  observation  of  the  action  of  this  acid  upon  a  section  of 
the  leather  affords  valuable  information  concerning  the 
thoroughness  or  penetration  of  the  tan.  Thus,  well  tanned 
leather  belting  on  immersion  in  acetic  acid  of  20  per  cent, 
strength  should  not  show  a  swelling  of  the  fibre  to  such  a 
degree  as  to  cause  a  glassy  and  pellucid  appearance,  since  the 
tensile  strength  of  leather  decreases  as  the  degree  of  pene- 
tration of  the  tan  increases.  On  the  other  hand,  sole  leather 
allows  a  much  higher  degree  of  penetration,  and  will  there- 
fore withstand  the  action  of  an  acid  of  correspondingly 
higher  penetration.  The  use  of  this  test  as  a  criterion  of 
the  quality  of  a  leather  requires  therefore  considerable 
discrimination. 

Another  test  according  to  which  the  leather  after  half  an 
hour's  boiling  in  distilled  water  should  not,  by  the  conver- 
sion of  the  leather  into  glue,  render  the  water  turbid,  is  very 
misleading.  The  presence  in  the  leather  of  such  an  excess 
of  tannin  as  would  be  required  to  satisfy  this  test  would  be 
fatal  to  the  quality  of  many  kinds  of  leather,  and  it  will  be 
found  that  especially  the  various  kinds  of  tough  leather 
would  not  stand  this  test.  No  better  is  the  test  in  which 
the  leather  is  boiled  in  a  solution  of  alum,  which,  it  is  said, 
ought  to  remain  clear.— C.  0.  W. 

Suede  or  Glove  Kid,  Th  e  Tanning  of.     Der  Gerber,  23,  4 1  - 

The  most  important  item  in  the  production  of  suede  and 
glove  kid  consists  in  the  selection  of  the  skins.  These 
should  be  very  firm,  of  a  fine  texture,  and  they  should  also 
be  of  the  requisite  dimensions.     The  next  important  point 
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is  (.■  eonduol  the  tanning  in  Bach  a  manner  as  to  prr 
:i-  iiiiu-h  as  | — ble  the  natural  structure  of  the  -kin-, 
and  to  avoid  swelling.  First  class  qualities  of  this  leather 
can  onty  he  obtained  from  American  young  goal  skins. 
The  liming  of  the  Bkina  i-  carried  onl  in  very  weak  milk  of 
linn1,  wit!)  an  addition  of  sodium  solpbide.  The  latter  in 
Frenoh  tanneries  is  often  used  by  itself,  or  in  conjunction 
with  only  very  little  lime.  It  renders  the  skins  smoother, 
softer,  more  elastic  and  durable  than  the  ordinary  liming 
process,  and,  besides  tending  towards  economy  in  the 
quantity  of  eggs  required,  yields  skins  which  are  not  only 
very  easily  dyed  but  also  assume  very  brilliant  shades.  In 
the  sodium  sulphide  treatment  the  skins,  though  swelling, 
never  become  Bpongy.  Thej  :it  once  re  assume  their  former 
thinness  and  toughness  on  immersion  in  water,  whereas  the 
lime  treatment  fay  itself  always  results  in  the  texture  of 
the  skins  becoming  somewhat  loose  and  rough.    The  time 

the  skins  require  in  this  treatment  varies  from  7  or  s  to 
10  or  12  days  according  to  whether  the  deflation  of  the 
skins  is  carried  out  by  hand  or  by  machine,  the  hitter  of 
course  being  much  the  cheaper.  After  depilation  the 
-kins  ;ire  sorted,  those  Bnitable  for  suede  or  glove  kid  are 
treated  accordingly,  the  inferior  skins  are  trimmed,  dunged, 
cleared  in  aeid  bran  water  and  ore--.  1       t  .  i  I.  \V. 

Shoe  Leather,  Tin-  Tanning  of.     W.  Eitner.     Der 
Gerber,  23, 42. 

'I'm-  fault  mo-t  commonly  committed  in  the  tanning  of 
shoe  leather  consists  in  working  the  bide  too  long  iu  too 
weak  liquors.  The  haired  and  fleshed  hide-  :ire  for  two 
days  treated  in  hemlock  liquor  and  are  taken  successively 
through  four  liquors  made  up  with  two-thirds  of  hemlock 
and  one-third  of  oak  bark.  In  each  of  these  liquor-  the 
hides  remain  for  four  days,  Thc\  are  then  passed  into 
three  further  successive  liquors  made  up  with  equal  parts 
of  hemlock  and  quebracho  (not  the  extract),  remaining  a 
■neck  in  each  fresh  liquor.— ('.  O.  W, 

Leather  Dressing,  Employment  of  Urine  and  Dog  Excre- 
ment for  Glove  Leather.  K.  D'Huart,  Bull.  Assoc,  lielge 
des  Chimistes,  11,  [1],21— 89. 

As  a  result  of  numerous  experiments  in  the  works  and 
the  laboratory,  it  appears  that  the  effect  of  the  canine 
excrement  employed  for  dressing  glove  leather  is  due  to 
the  action  of  a  microbe  present  in  large  numbers  in  the 
excrement  and  actiug  upon  the  amorphous  organic  matter 
of  the  cutaneous  tis-ue  and  on  the  residue  of  the  epi- 
dermis, which  it  destroys,  the  fibrous  bundles  being  at  first 
protected  but  becoming  subsequently  attacked  if  the 
exposure  be  prolonged. 

The  author  considers  that  this  explains  why  attempts 
made  to  replace  this  agent  by  various  chemicals  have 
proved  unsatisfactory,  the  true  cause  of  the  action  having 
been  hitherto  ignored,  since  the  only  rational  substitute 
would  be  a  bouillon  containing  the  microbe  in  question,  and 
not  merely  a  mixture  of  ammonia,  ammonium  carbonate, 
and  sodium  phosphate.  The  same  effect  can,  it  istrue.be 
produced  by  a  complex  mechanical  treatment  of  beating, 
steeping,  &c.,  b\it  this  is  a  much  more  expensive  process 
than  microbial  action. — C.  S. 


XV.-MANURES,  Etc. 

Nitragin,  Experiments  with.     Standard  Agricultural 
Reps.,  Aug.  10,  1897. 

Director  Dickson  and  Professor  Malpeaux,  of  the  P..  r- 
thonval  (Pas-de-Calais)  School  of  Practical  Agriculture. 
describe  in  the  Journal  d' Agriculture  Pratique  some  experi- 
ments which  they  have  carried  out  with  nitragin,  Prof. 
Nobbe's  preparation  of  nitrogenous  bacteria.  Thej  first  tried 
the  preparation  on  clover  grown  in  pots  of  sterile  sand,  to 
which  some  superphosphate  of  lime,  sulphate  of  potash,  and 
powdered  lime  had  been  added,  cutting  the  produce  in  ihe 
flowering  stage.  From  a  pot  to  which  no  nitragin  was 
applied  they  obtained  109  grins,  of  green  clover  ;  from  a 
corresponding  pot  without  nitragin,  but  with  some  nitro- 
genous manure,  the   produce  was  132  grins. ;  fr:>m  a  third 


pot  for  which  the  nitragin  was  mixed  with  the  seed 
cut  l.v.i  gnu- .:  and  from  a  fourth,  for  which  the  uitra 
was  mixed  with  the  Boil,  the  crop  was  Ills'  gnu-.  There 
were  some  duplicati  pots  from  which  the  produce  w :i- 
almost  exactly  as  given  above.  Lupins  grown  under  like 
condition-  gave  203  gnu-,  in  one  case,  and  803  in  tmothi  i 
without  nitragin,  and  2.'.o  with  it.  A  trial  «iili  .lover  in 
the  open  ground  showed  a  gain  from  the  use  of  nitragin. 
bat  a  le-s  striking  one  than  in  the  pot  experiments.  In  the 
i  ase  of  vetches  grown  on  a  plot  of  ground  alter  wheat  with- 
out nitragin  the  produce  was  21'.'  kilos.,  while,  with  nitragin 
mixed  with  the  seed  grain  it  was  232  kilos.,  and  where  the 
preparation  was  mixed  in  the  -nil  it  Y7us  2.3S  kilos.  In  a 
trial  with  white  lupins  no  increase  was  obtained  by  mining 
nitragin  with  the  seed,  but  a  substantial  gain  was  derived 
from snlatingthe  soil  with  it.    (This  Journal,  1896,  767.) 

Guano  Deposit,  Tin   Utah.    Eng,  and  Mining  . J.  1897, 
63,  602. 

Tin  deposits  vary  iu  thickness  from  I  to  20  feet,  and  a 
recent  estimate  of  the  material  iu  sight,  after  a  very 
thorough  examination,  gives  the  total  at  over  1,000,000 
tons.  Analyses  show  that  the  I  Ftah  guano  has  about  half 
the  percentage  of  the  soluble  ingredients  contained  in  the 
standard  high  grade  Peruvian  goano. — A.  S. 

Aluminium  Phosphate  from  the  Island  of  Grand-Conn.' 
able,  Mamarial  Experiments  with.  A.  Andouard.  Ann. 
Agron.  189G,  22,  247. 

EXPERIMENTS  were  made  in  which  garlic,  wheat,  rape, 
beans,  and  black  radish  were  grown  in  poor  sandy  soil  to 
which  potash,  lime,  magnesia,  and  nitrogen  were  added, 
es  1  per  cent,  of  phosphoric  acid  in  ihe  form  of 
aluminium  phosphate,  crude  bone-meal,  basic  slag,  and 
superphosphate  respectively.  In  most  cases  there  was 
clearly  assimilation  of  phosphoric  acid  applied  as  aluminium 
salt.  In  the  case  of  beans,  however,  the  yield  of  dry 
produce  under  the  influence  of  aluminium  was  very  low", 
as  compared  with  hone-meal  and  superphosphate.  ISjmi|ar 
experiment-  in  which  garlic,  rape,  and  radish  were  grown 
in  garden  soil,  without  manure,  and  with  aluminium 
phosphate  gave  very  irregular  results. 

The  effect  of  aluminium  phosphate  on  three  kinds  of 
wheat,  growing  iu  the  field  of  the  Experiment  Station  of 
the  Lower  Loire,  was  compared  with  basic  slag  and  with 
Ardenne  phosphorite  meal.  All  three  manures  gave  about 
the  same  yields  of  wheat. — X.  H.  .1.  M. 

XVI.-SUGAR,  STARCH,  GUM,  Etc. 


Sugar  Canes,  Mode  of  Sampling  and  Method  of  Analysis 

of.  Keport  on  the  Agric.  Work  iu  the  Botan.  Gardens, 
British  Guiana,  for  the  Years  1893-4-5;  9 — 10. 
A  REPRESENTATIVE  sample.  ;i-  far  as  can  be  judged  by  the 
eve,  is  taken,  consisting  of  at  least  six.  ordinary  cane's,  or 
from  three  to  six  seedling  canes,  according  to  the  number 
of  fully  developed  canes  in  the  stool.  It  is  -tated  that 
by  this  method  of  sampling,  the  errors  are  insignificant 
compared  with  those  of  cultivation  caused  by  unfavourable 
conditions  of  soil  and  seasons.  The  large  samples  varying 
in  weight  from  1 5  to  30  lb.  are  sampleel  down  in  the  follow- 
ing manner  the  same  morning  as  they  arc  cut  down.  The 
canes  are  sorted  into  pairs  according  to  their  physical 
characteristics.  If  of  medium  length,  each  cane  is  divided 
into  four  equal  parts,  and  the  top  and  third  portions  of  one 
cane,  and  the  second  and  butt  portions  of  the  other  are 
reserved  for  the  sample.  The  portions  of  the  three  compo- 
site canes  thus  obtained  are  split  in  half,  one-half  of  each 
portion  being  taken  to  form  the  sample  for  analysis,  and 
the  remaining  halves  forming,  if  necessary,  a  reserve 
sample.  Representative  samples  of  4  to  8  lb.  in  weight  are 
thus  obtained.  When  very  large  canes  are  being  examined. 
they  are  first  grouped  in  threes,  each  cane  is  divided  into 
six  parts,  and  the  top  and  fourth  portions  of  the  first  cane. 
the  second  and  fifth  portions  of  the  second,  and  the  third 
and  butt  portions  of  the  third  are  taken  to  form  a  composite 
sample  cane.  The  two  composite  canes  thus  obtained  are 
further  divided  as  already  described. 


■- 
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The  longitudinally  divided  half-canes  are  passed  through 
the  mill  at  first  singly,  then  the  expressed  residues  or 
megass  from  two  pieces  are  placed  together  and  passed 
through,  this  being  repeated  three  times.  An  extraction 
is  thus  obtained  approximating  to  that  yielded  by  double 
crushing,  but  .he  juice  obtained  contains  somewhat  less  of 
the  sap  constituents  of  the  cane  than  that  obtained  on  the 
large  scale,  and  is  consequently  richer  in  sucrose,  of  a 
higher  density,  of  a  higher  quotient  of  purity  and  of  a  lower 
quotient  of  non-sugars.  The  specific  gravity  of  the  juice, 
after  straining  from  the  coarser  suspended  impurities,  is 
taken  by  a  Westphal  balance,  arranged  to  show  the  density 
as  at  84°  F.,  svhich,  as  the  coefficients  of  expansion  of 
water  and  cane  juice  are  practically  the  same,  is  identical 
with  the  density  at  60  F.  50  c.c.  of  the  juice  are  pipetted 
off  into  a  lOo'c.c.  flask,  clarified  with  a  little  sab-acetate 
of  lead,  the  excess  of  lead  precipitated  by  sodium  phosphate, 
then  the  whole  made  up  to  100  c.c,  filtered  and  polarised 
in  the  usual  manner.  The  glucose  is  determined  in  the 
liquid  used  for  polarisation  by  means  of  accurately 
standardised  Pavy's  ammoniaeal  copper  solution.  The  ash 
is  determined  by  evaporating  5  c.c.  of  the  original  juice  to 
dryness  and  burning  at  a  barely  visible  red  heat  in  a  muffle 
furnace.  The  total  solids,  and  thus  indirectly,  the  non- 
sugars,  are  usually  deduced  from  the  specific  gravity,  but  on 
estimating  them  by  direct  evaporation,  it  was  found  that  the 
results  obtained,  in  the  case  of  the  juice  of  the  Bourbon 
cane,  were  0'2  to  0-3  per  cent,  lower  than  those  calculated 
from  the  density. — A.  S. 

Sugar  Cane,  Presence  of  Levulose  in  Ripe.  H.  C. 
Prinsen  Geerligs.  Bull.  Assoc.  Chim.  1897,  14,  1080— 
1086. 
I.n  reply  to  the  criticism  of  Pellet  (this  Journal,  1897,  250), 
the  author  shows  that  precipitation  of  levulose  could  not 
have  occurred  in  his  experiments  on  the  juice  of  young 
and  ripe  canes,  as  he  used  only  a  few  drops  of  acetate  of 
lead  slightly  basic,  and  the  filtered  liquor  was  always  left 
acid  to  litmus,  lie  contends  that  the  reducing  sugars  should 
not  be  studied  in  the  molasses  but  in  fresh  juice,  as  they 
undergo  great  changes  during  the  course  of  manufacture. 

The  following  experiments  made  at  the  suggestion  of 
Pellet  show  that  in  an  acid  medium,  levulose  is  not  pre- 
cipitated by  addition  of  basic  acetate  of  lead ;  thus,  in  the 
author's  experiments,  all  the  sugars  present  passed  into  the 
filtrate.whieh  was  polarised,  and  in  which  the  reducing  sugars 
were  estimated.  Pellet  had  also  found  that  levulose  which 
was  not  precipitated  by  basic  lead  acetate  in  a  simply 
aqueous  solution,  was  immediately  precipitated  in  part  when 
a  lead  precipitate  caused  by  salts,  was  formed  in  the  solution. 
These  results  were  fully  confirmed  by  the  author.  The 
following  solutions  were  made  up  to  100  c.c.  and  filtered 
before  beiDg  examined  :  — 


- 

Sugar. 

Dextrose. 

Levu'ose. 

Common 
Salt. 

Grnis. 

Grm. 

(1) 

15 

.. 

1 

(21 

15 

1 

(3) 

15 

if.-, 

ii-.-, 

1 

(4) 

15 

0-5 

0-5 

1 

<V5 

05 

1 

(6) 

■• 

0-5 

0-5 

•• 

- 

Basic  Acetate  of 
Lead. 

Polarisation. 

Reducing  Sugars 
found. 

cc. 

(1) 

66-9 

}«) 

10 

57'0 

JS 

56-1 

1-112 

(1, 

10 

.".I-. -.". 

0-82 

0-8 

1-02 

(6) 

10 

0-7 

0-53 

It  is  thus  seen  that  sub-acetate  of  lead  has  increased  the 
polarisation  of  (2)  by  0- 1  degree  on  account  of  the  volume 
of  the  precipitate,  but  has  considerably  increased  the  polari- 
sation in  the  cases  of  (3)  and  (4)  and  of  (5)  and  (6),  in 


consequence  of  the  precipitation  of  levulose,  and  has  dimi- 
nished the  quantity  of  reducing  sugars  for  the  same  reason. 
To  prove  that  the  precipitate  contained  levulose,  the  pre- 
cipitates of  (4)  and  (6)  were  washed  with  water  and  dis- 
solved in  acidulated  water.  The  solution  was  levo-rotatory 
and  coutaiuedO-  IS  grm.  of  reducing  sugars.  Neutral  acetate, 
however,  changed  neither  the  polarisation  nor  the  glucose 
found,  so  that  by  employing  the  reagent  neutral  or  using 
the  sub-acetate  in  so  small  a  dose  that  the  cane  juice  remains 
acid,  there  is  no  precipitation  of  levulose. 

The  author  is  completely  in  accord  with  Pellet  that   the 
quantity  of  dextrose  and  levulose  in  cane  molasses  is  about 
the  same  as  in  invert  sugar,  but  he  is   opposed  to  the  con- 
clusion that  it  follows  that   these   two  bodies  are  therefore 
fouud  in  the  same  proportion  in  ripe  cane.     This  would  be 
absolutely  true  if  the  reducing  sugars  underwent  no  change 
during  the  manufacture.     Unfortunately  dextrose  and  levu- 
lose do  not  remain  intact  during  the  heatings  and  re-heatings 
with  lime  and  salts  which  they    undergo   in   the   factory. 
Alberda  van  Ekesteyn  and  Lobry  de  Bruyn  have  shown  (this 
Journal,  1896,  210)  that  on   treating  dextrose   with   small 
quantities  of  base  it  is  partially  transformed  into  levulose  and 
mannose.     But  it  is  not  necessary  to  employ  alkali  in  excess. 
The   author  made    a   solution  containing    10   per  cent  of 
dextrose  and  sodium  acetate  equivalent  to  2'5  per  cent,  of 
Xa.O,   and  a  similar  solution  containing  2-5   per  cent,  of 
K ,( ).     These  two  solutions  were  heated  in  a  Koch's  sterilisa- 
tion  cylinder  so  as   to  remain  at  100°  C.  without  evapora- 
tion.    After  one,  two,  three,  and   four  hours,  portions  were 
withdrawn   and  tested.     The  polarisations  gradually  dimi- 
nished from   27-3  and   26*9  to   12-6  and  9-8  respectively, 
whilst  the  reducing  sugars  remained   practically  the  same. 
The  quantity  of  reducing  sugars  is  therefore  not  affected  by 
this  transformation,  but  merely  the  quality.     A  solution  of 
dextrose,  after  heating  with  sodium  acetate  until  the  rotation 
was  almost  zero,  was  evaporated  and  mixed  with  phenylhydra- 
ziue  acetate  and  alcohol ;  a  yellow  precipitate  was  gradually 
formed,   and    was   recognised   as    the    phenylhydrazone  of 
mannose.      The    remaining   solution    extracted  with    ethyl 
acetate  gave  a  levo-rotatory  sugar  with  all  the  characters 
of  levulose.     The  preponderance   of  dextrose  in  ripe  cane 
is  moreover  not  astonishing  if  one  considers  the  formation 
and  fixation  of  sugars  in  the  cane  as  worked  out  by  Went, 
whose  microscopical  researches  give  results  in  perfect  agree- 
ment with  the  chemical  analyses  of  the  author. — L.  J.  de  W. 

Raffinose  in  Cane  Molasses.     H.  Pellet.     Bull.  Assoc. 
Chim.  1S97,  14,  10S6— 1089. 

When  raftinose  is  present  in  only  small  quantity,  the  results 
of  the  analysis  are  not  sufficiently  affected  to  be  considered 
abnormal ;  it  is  necessary  for  the  percentage  of  raffinose,  as 
determined  by  the  inversion  method,  to  reach  2  to  3  per 
cent.,  or  that  the  residue  after  fermentation  should  polarise 
I  strongly  to  the  right  for  the  attention  of  the  chemist  to  be 
I  called  to  the  presence  of  this  sugar.  It  was  thus  that  Pellet 
and  Barbet  were  led  to  suspect  the  presence  of  raffinose 
in  a  sample  of  cane  molasses  from  Louisiana ;  and  sub- 
sequently they  adduced  evidence  that  it  contained  2  to  3  per 
cent,  on  the  w  eight  of  the  molasses.  Other  samples,  notably 
in  Egypt,  did  not  show  sufficient  to  appreciably  affect  the 
results,  even  when  examined  after  the  reducing  sugars  had 
been  removed  by  fermentation. — L.  J.  de  W. 

The  Ranson  Process.  [Decolorising  and  Purifying  Sugar, 
Syrups,  Sfc."]  A.  Vivien.  Bull.  Assoc.  Chim.  1897,  14, 
1073—1077. 

There  are  two  methods  of  operation  in  the  Ranson  process. 
That  preferred  in  the  refinery  is  to  oxidise  organic  matters 
by  adding  oxygenated  water,  and  then  to  add  a  substance 
having  a  great  affinity  for  oxygen,  such  as  a  sulphite,  hydro- 
sulphite,  or  the  corresponding  acid.  The  second  method  is 
the  inverse  of  this.  It  commences  by  treatment  with  hydro- 
sulphurous  acid  in  the  nascent  state,  and  terminates  in  the 
use  of  oxygenated  water,  to  destroy  the  affinity  of  hydrosul- 
phurous  acid  and  oxidise  the  sulphites  formed,  and  any 
organic  matter  capable  of  being  destroyed  by  oxidation. 
Oxygenated  water  acts  on  organic  matters  through  the 
nascent  oxygen  as  well  as  by  the  molecule  of  water,  both 
in  the   nascent   state,  formed  when  it  decomposes.    Any 
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r\t.s^  would  act  on  iu  ■  a  inil  No  in  glucose,  lactic  actd,  8cc. 
Bj  operatiog  methodicall-  no  trace  of  the  reagents  employed 
remains  iii  the  liquors  treated.     The  zinc  powder  usi 

the  preparati fthe  hydrosulphurous  acid  also  combines, 

in  the   form  of  oxide,  with   certain  organic   matters   and    ' 

pitates  thorn.     The  combined  result  of  the  react! 
i<  purification  and  decolonisation. 

In  applying  the  process  in  the  factory,  the  syrups  and 
draining:  which  are  to  form  the  Brst  runnings  massecnite  are 
treated  in  the  ordinary  sulphiting  rats  with  sulphurous  acid 
in  neutrality  ami  then  filtered.  The  greater  part  of  the 
calcium  Bulphite  ia  thus  eliminated,  producing  an  incn 
pi  Baline  quotienl  and  of  purity. 

The  syrups  are  then  passed,  at  a  temperature  of  4.V  C.  to 
sulphiting   vats    provided    with    agitators   and   "Ranson" 
oxygenated  water  added  in  quantity  to  transform  the  soluble 
sulphites  into  sulphates.     The  syrups  are  then  sulphiud  a 
second  time,   so  as  to  leave  an  acidity  expressed  as  sul-   I 
pbnrous    ail  "!  ii  .',  to  5  grm.  per  litre,  according  to  the   I 
nature  of  the  syrup,  then  10  to  SO  grms.  of  zinc  powder  1- 
added  per  hectolitre  «'t"  syrup   and  vigorously  agitated  for   i 
IS  to  in  minutes.     ETydrosulphurous  acid  is  formed,  which 
is  a  very  energetic  reducing  agent.     In  its  nascent  state  it 
destroys  BS  to  9S  per  cent,  of  the  colouring  matter,  precipi- 
tates some  nitrogenous  matters  and  considerably  diminishes 
the  viscosity  of  the  syrups. 

Alter  heating  to  75  C,  if  there  i-  any  fear  for  the  nature 
of  the  syrup,  it  is  neutralised  In  baryta,  or  Kit.  r,  by  barium 
sucrate,  but  with  sound  beets  it  nu\  be  left  slightly  acid  and 
the  cost  of  baryta  reduced. 

The  DMSsecuite  obtained  is  pale,  fluid,  easy  to  machine, 
and  gives  an  extra  sugar  which  keeps  perfectly,  iu  store. 

when  it  is  boiled  acid,  the  drainage  syrups  are  made 
slightly  alkaline,  sulphited  and  treated  as  before.  The 
first  runnings  masseeuites are  very  Hue  and  slightly  alkaline, 
the  acidity  of  the  syrups  due  to  organic  acids  and  sulphurous 
acid  disappear*,  during  the  boiling,  in  the  condense  waters 
and  gives  a  further  purification.  No  uncryatallisable  sugar 
is  formed  when  working  under  the  above  conditions.  The 
plant  required  i«  very  simple  and  already  exists  in  the 
greater  number  of  the  factories  employing  the  ordinary 
sulphiting.  lor  the  treatment  of  first  runnings  syrups  it  is 
preferable,  though  not  indispensable  to  have  recourse  to 
double  filtration  :  the  sulphiting  vats  where  zinc  powder  is 
added  should  be  furnished  with  refrigerators  and  stirrers. 
The  cost  of  materials  is  about  0*8  franc  per  1  >0  kilos,  of 
sugar.  The  advantages  are  : — Increased  yield,  about  5  kilos., 
and  diminution  of  molasses,  about  10  kilos,  per  1,000  kilos, 
of  beetroots,  with  a  gain  of  4-867  francs. —  I..  J.  de  W. 

Th*  Ramon  Process,  Application  of,  in  the  Sugar  /»» fint  ry. 
Bull.  Assoc.  Chun.  1897,  i-4,  1077— 108a 

Vert  pure  BUgar  solutions  are  obtained  by  the  Ranson 
process  (see  previous  abstract),  perfectly  decolorised  and 
purified;  the  massecnite  is  very  whit .-,  and  is  subsequently 
concerted,  b\  special  mechanical  means,  forming  part  of 
the  process,  into  fine  slabs  of  refined  sugar  for  breaking  into 
lump,  which  can  be  delivered  for  consumption  within  43 
hours. 

When  the  oxidising  treatment  is  employed,  that  is  when 
mated    water   is    used    first,    the  syrups    (clairce  for 
boiling  or  fine  clairce")  are  rendered  alkaline  with  baryta, 
or  failing  that,  with  carbonate  of  soda,  Hanson  oxygenated 
water   added    and   mixed   for   about   two   hours   at  40    to 
50°  C.     The  decolonisation    and    purification    are   effected 
<luriug   mixing.      An  excess  of    oxygen   is   used    to  obtain 
as  complete  a  decolorisation  as  possible,  and  this  excess  is 
removed   immediately  afterwards,  or  the   syrups   would  be 
attacked  ami    subsequently  recoloured,  forming  fatty  a     . 
butyric,  ulmie,  propionic,  waxy  matters,  »\c.     The  excess 
of  oxygen    is  removed  by   hydrosulphurous  acid  (HjSl 
which    at    the     same    time    decolorises     the     syrups    ami 
diminishes    the   viscosity.      The   hyposulphurous   acid    is 
added  as  barium,  aluminium,  &C.,  salt,  or  iu  the  free  state, 
and  in  the  latter  case  it  is  produced   in  the  liquid  itself  iu 
the    nascent   condition.     A    slight   exciss    is  used  in  order 
to  utilise    its    special  action   in    completing    that    of    the    i 
oxygenated     water.       By    operating     thus,    the     eoloui 
matters  rich  in  oxygen  are   destroyed   by-  reduction,  whilst    I 


,  destroyed  by  oxida- 
tion.   At  thes  a,.,.  atioo  by  precipitation 

matter,    in   thi  form  of  organic  salts  of  bai 

and  of  zinc  and  diminution  of  viscosity.  The  excess  of 
hydrosulphurous  acid  is  removed  by  a  fresh  addition  of 
oxygenated  water  exactly  determined  by  titration  with 
iodine  and  starch.  Finall-  it  is  heated  to  from  7.'.  to 
80  t '..  and  filtered  mechanii 
The  pi  i  also  be  carried  out   commencing  with 

hieing  treatment  with  hydrosulphurous  acid. 

The  purity  and  -aline  quotient  an    raised 
the  colour  removed,  as  shown   by  the  following  analyses:  — 


Vine  Clairce.        i  luurce  for  Boiling. 


Per  Hectolitre. 


Initial. 


After  the 
Treat- 


Initial. 


Alter  the 

incut. 


Sinrar 66*050 

Qlucose iiii.i;, 

Asll nli'.l 

i  krganic  matter 0'2zi 

33/460 

100 -000 

Purity 09*88 

Saline  quotient  iij-sn 

a Type 

Alkalinity ..  Trace 


The  plant  necessary  for  the  treatmeat  of  syrup  in  the 
refinery  consists  of  tanks  furnished  with  stirrers,  and  of 
mechanical  filters;  the  treatment  is  simple,  readilj  acquired 
and  easy  to  control.     The  cost  of  the  process  is  0-  I  i  franc 

per  100  kilos,  of  sugar  melted,  or  0'20  franc  if  sugar  com- 
posed of  ;,rds  of  No.  3  and  ^rd  brown  sugar  is  used,  the 
drainage  syrups  being  returned,  so  as  to  have  a  melt  of 
96  per  cent,  minimum. — L.  J.  de  W. 

Diffusion  and  Scum  Washing,  Limits  of  Loss  in.   H.  Pellet. 

Bull.  Assoc,  (him.  1X97,  14,  1089 — 1093. 

The  question  ot  the  loss  of  sugar  in  exhausted  beetroot 
pulp  has  been  studied  by  Karlson  (Bull.  Assoc.  <  him..  March 
1897),  who  concludes  that  as  the  purity  of  molasses  may  be 
reckoned  at  about  60.  the  weak  juices  of  the  last  diffusers 
should  not  be  worked  if  they  have  a  purity  equal  or  inferior 
to  this,  and  consequently  the  loss  of  sugar  in  the  pulp  will  In- 
variable, and  may  be  high,  i'or  example,  if  the  weak  juice 
of  the  last  diffuser,  in  which  the  exhausted  pulp  contains 
1  has  a  purity  of  45,  this  juice  will  produce  only  molasses 
and  will,  beside-,  take  up  sugar  so  as  to  come  out  in  the' 
molasses  of  60e  of  purity.  If  the  last  diffuser  contain  a  weak 
juice  of  60°  of  purity,  and  the  pulp  u-60  per  cent,  of  sugar, 
it  should  be  stopped  at  this  point,  otherwise  the  production 
of  molasses  will  be  increased,  this  conclusion  being  based 
on  the  fact  universally  known  and  acknowledsed  that  the 
further  the  diffusion  is  pushed  the  more  impure  is  the 
product  obtained. 

Although  this  is  true  in  a  general  way,  if  the  pulp  be 
exhausted  by  increasing  the  volume  of  juice  drawn  off,  but 
if,  by  special  arrangements  which  have  been  put  into  practice 
the  pulp  can  be  exhausted  with  a  less  volume  of  liquid,  the 
total  purity  of  the  product  extracted  may  be  higher, 'and 
less  sugar  left  in  the  exhausted  pulp. 

The  purity  of  the  weak  juices  is  falsified,  however  in 
various  ways.  The  water  used  has  a  great  influence 
3  grms.  of  sugar  dissolved  in  a  litre  of  ordinary  water 
showed  a  purity  of  only  66  on  the  ordinary  instruments 
without  having  been  in  contact  with  the  pulp.  When  the' 
impurities  brought  by  the  water  used  for  diffusion  are 
taken  into  account,  the  impurities  coming  from  pulp  more 
or  less  exhausted  will  be  found  to  vary  very  little,  and  the 
last  juice  extracted  as  pure  as  that  extracted  first.' 

In  concentrating  the  thin  juice,  it  is  best  to  evaporate  ih 
a  ow«  dish  to  114;  C,  when,  if  the  juice  has  been  well 
purified,  the  colour  is  the  same  as  the  juice  from  which  it 
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was  produced.  In  this  way  several  litre?  may  be  evapo- 
rated iu  a  few  hours,  care  being  taken  that  it  does  not  burn 
at  the  skies,  as  it  due-  in  porcelain  vessels. 

The  same  considerations  apply  in  washing  the  scums. 
Xo  more  impurity  is  obtained,  when  the  washing  is  complete, 
■with  a  small  quantity  of  water  than  with  a  larger  quantity. 
The  impurity  is  mostly  lime,  from  particles  incompletely 
carbonated,  as  may  be  seen  from  the  increase  of  alkalinity. 

— L.  J.  de  W. 

Beetroot,  the  Different  Forms  of  Nitrogen  in  the,  and  their 
Influence  on  the  Relative  Proportions  of  Sugar  and 
Glucose.  E.  trbain.  Bull.  Assoc.  Chim.  1897,  14, 
1095— 1098. 
It  is  constantly  remarked  that  on  beginning  the  manufac- 
ture of  sugar  the  beetroot  contains  only  traces  of  reducing 
sugars,  but  a-  manufacture  proceeds  the  quantity  increases, 
particularly  for  beetroots  in  silos.  With  the  increase  of 
reducing  sugars,  the  nitrogen  amides  and  ammonium  salts 
also  increase,  at  the  cost  of  albuminoids  and  nitrates,  the 
total  nitrogen  being  sensibly  constant.  This  may  well 
explain  the  great  difficulties  presented  by  purification 
towards  the  end  of  the  season,  for  if  the  albuminoids  uTe 
almost  entirely  precipitated  by  lime,  it  would  not  be  the 
same  with  the  soluble  nitrogen  compounds.  There  is 
evidently  disengagement  of  ammonia  duriug  carbonation,but 
not  iu  sufficient  quantity  to  compensate  for  the  albuminoids 
which  have  disappeared.  The  presence  of  a  larger  quantity 
of  nitrogen  as  ammonium  salts  may  also  explain  the  dhni  ■ 
nution  of  alkalinity  during  evaporation,  for  there  is  here  a 
veritable  displacement  of  ammonia,  so  well  known  that  it  is 
unnecessary  to  insist  upon  it. — L.  J.  de  W. 

TI'Aear,  The  Insoluble  Carbohydrates  of.     H.  C.Sherman. 
J.  Amer.  Chem.  Soc.  1897,  19,  291—310. 

The  author  divides  his  communication  into  three  parts — 
descriptive,  analytical,  and  physiological.  In  the  first  part 
he  concludes  from  his  experimental  evidence,  that  the 
hemicellulose  of  wheat  consists  of  pentose  anhydrides  or 
true  pentosans,  since,  on  inversion  with  dilute  sulphuric 
acid,  pentoses  only  are  obtained.  The  action  of  ferric 
chloride  and  potassium  ferricyanide  on  wheat  fibre  showed 
that,  like  the  typical  lignocellulose  (jute),  the  amount  of 
cyanide  fixed  upon  the  fibre  varied  roughly  with  the  amount 
exposed   to   the   action.     This   reaction    is    interesting    as 


showing  the  similarity  of  the  lignocellulose  molecule  in 
these  tissues.  Pursuing  Cross  and  Bevan's  directions 
("Cellulose,"  p.  135)  the  author  obtained  with  wheat 
fibre  a  lignone  chlorite,  which,  on  analysis,  gave  numbers 
agreeing  with  the  formula  C19H]SC1.,(X,.  The  fact  that 
this  compound  can  be  obtained  from  such  widely  different 
tissues  as  that  of  the  coat  of  the  wheat  grain  and  jute  fibre- 
would  seem  to  indicate  that  this  tjpe  of  lignification  may 
be  general  among  plants  of  annual  growth. 

In  order  to  separate  and  study  the  properties  of  the 
cellulose  of  the  wheat  fibre,  the  methods  of  Schulze,  C'ros* 
and  Bevan,  and  Lange  (Zeits.  acgew.  Chem.  1895,  5(U> 
were  employed,  the  second-mentioned  was,  however,  pre- 
ferred. 

When  acted  or.  bv  strong  sulphuric  acid  according  to 
E.  Schulze's  directions  (Zeits.  phys.  Chem.  16,  111),  the 
cellulose,  unlike  cotton  cellulose,  did  not  wholly  dissolve, 
and  a  very  considerable  discoloration  was  produced.  The 
undissolved  portion  (nearly  one-fifth)  did  not  yield  a 
measurable  amount  of  furfural.  The  osazone  formed  was 
that  of  dextrose.  From  this  it  will  be  seen  that  the  pro- 
ducts cf  hydrolysis  of  the  furfural  yielding  group  do  not 
appear.  By  the  action  of  cold,  dilute,  sodium  hydroxide, 
a  filtrate  and  residue  were  obtained ;  the  former,  on 
neutralisation  with  hydrochloric  acid  was  found  to  contain 
a  substance  bearing  a  ccneral  resemblance  to  wood-gum,  in 
that  it  gave  the  characteristic  reaction  with  phloroglucin. 
The  residue  constituted  about  SO  per  cent,  of  the  amount 
treated;  a  determination  of  furfural  gave  3-34  percent., 
equal  to  2  •  07  per  cent,  of  the  original.  Hence  less  than 
one-third  of  the  dissolved  substance  was  pentosan.  On 
reviewing  his  experiments,  the  author  believes  that  wheat 
cellulose  contains  about  10  per  cent,  of  penta-anhydride. 
which  appears  to  be  chemically  combined  with  a  part  at 
least  of  the  hexa-anhydride  (normal  cellulose)  ;  also  that 
the  furfural  yielding  constituents  of  wheat  are  essentially 
pentosans  in  some  form  ;  further,  that  there  is  no  serious 
error  in  considering  the  amount  of  furfural  obtained  as  a 
measure  of  the  total  pentosans  present. 

Part  II.  Analytical. — It  is  customary  in  cereal  analysis 
either  to  be  content  with  the  results  of  the  Weeiide  method 
or  to  determine  in  addition,  the  starch  and,  perhaps,  the 
furfural  obtainable,  calculating  the  latter  to  pentosan.  The 
author  estimates  starch,  true  pentosans,  cellulose,  lignin, 
and  allied  substances,  and  combines  these  determinations 
into  the  following  scheme  :  — 


5  grins,  of  the  sample  (previously  extracted  with  ether)  are  stirred  with  about  100  c.c.  of  water  for  a  few  minutes,  filtered,  in. I 


F  it.-.ite.— Add  one-tenth  its  Residue.— Wash  into  a  beakerwith  100  c.c.  of  water  (more  if  the  proportion   of  starch  is  high),  heat  t.. 

volume  of  2.-i  per  cent,  hy-  boiling,  cool  partially,  and  invert  with  malt  extract  till  starch  disappears,  filter,  and  wash. 

drocbloric  acid   and   heat    

in   a   reflux   condenser    for 

24  hours  on  a  water-bath,  Filtrate. — Treat  as  in 

or  lioil  \  hour  on  a  sand-  '      the  case  of  preced- 

balh.  ixur  filtrate  and  cal- 

Clarify,    if     necessary,    and  ornate  the  dextrose 

determine     the     dextrose  found  to 

present  in  an  aliquot  por- 
tion by  means  of  rehliuf 

solution  and  calculate  to 


R.  sidue  — Koil  i  hour  with  l'SB  per  cent,  of  sulphuric  acid,  filter,  and  wash  with 
water  and  alcohol. 


Soluble     carbohydrates     as     Starch 
dextrin. 


Filtrate. — Add   sufficient 

sulphuric  acid  to  make 
2  per  cent. ;  boil  gently 
in  reflux  condenser 
for  six  hours ;  deter- 
mine reducing  power, 
calculate  to  pentose, 
and  theuce  to 

Free  pentosans 


Dry  and  weigh.  In  a  duplicate  residue. 
determine  proteid  (and  ash)  and  correct  the  weight 
accordingly.  Treat  according  to  the  method  of  Cross 
and  Bevan  (loc.  cit.),  dry,  and  weigh  the  residue. 


Loss  of  weight  corrected  ,  Residue,  less  proteid,  if 
for  proteids  (and  ash)  ;  present  (and  ashi. 
equals  equals 

Lignin    and    allied    sub-     Cellulose. 
stances. 


The  reducing  powers  were  estimated  by  adding  25  c.c.  of 
the  solution  to  be  tested  to  an  excess  of  boiling  Fehling's 
solution  under  the  usual  conditions  of  dilution,  boiling 
exactly  2  minutes,  collecting  and  determining  the  cuprous 
oxide  by  Lavene's  method  as  follows  : — The  reduced  oxide 
contained  in  the  filtering  tube  is  dissolved  with  nitric  acid, 
and  washed  thoroughly  into  a  flask  ;  an  excess  of  sodium 
carbonate  is  added  to  the  solution,  and  the  precipitate  dis- 
solved with  1  c.c.  of  ammonia  (0"96  sp.  gr.).  It  is  then 
titrated  with  a  recently  standardised  solution  of  potassium 
cyanide  until  the  colour  disappears.  Experiments  showed 
that  varyiug  amounts  of  sodium  nitrate  did  not  affect  the 
results. 


The  following  method  for  the  determination  of  furfural 
i-  essentially  that  of  the  Association  of  Official  Agricultural 
Chemists.  From  2  to  5  grms.  of  the  sample  are  distilled 
with  100  c.c.  of  hydrochloric  acid  (sp.  gr.  1*06),  the  dis- 
tillate being  collected  in  a  graduated  receiver.  Each 
60  c.c.  lost  by  distillation  is  replaced  by  an  equal  amount 
of  hydrochloric  acid.  This  process  is  continued  until  a 
drop  of  the  distillate  produces  no  red  coloration  with  aniline 
acetate.  Eight  to  twelve  distillations  are  generally  neces- 
sary. Sufficient  water  is  added  to  the  distillate  to  bring  it 
to  a  volume  of  100  c.c,  and  for  every  5<>  c.c.  of  water 
added,  10*2  grms.  of  sodium  chloride  are  also  added.  The 
solution  is  then  exactly  neutralised  with  sodium  carbonate 
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and  stirred  for  half  an  limn  with  10  e.c.  i>f  phcnylhydrazino 
acetate,  made  bj  mixing  12  grms.  of  phcnylhvdrazine  with 
7  a  prin-  of  glacial  acetic  nciil  und  diluting  to  100  c.c  It 
is  then  allowed  to  stand  until  the  following  day,  Gltei  I 
into  a  glass  Altering  tube  cool  lining  g]  i  wool,  .mil  dried  i" 
constant  weight  i  60°  C.  in   a  current  of  dry  air. 

Finally,   the    precipitate   i-   dissolved  in   hot   alcohol,   the 
an. I  weighed,  and  the  loss  of  weigh!  calculated 

rfural  bydrazone.     For   reducing  to  furfural  and  :,. 
pentosans  the  following  formulae  were  used  :  — 

Hydraione  ■  0"51fl  I  0*0104 Furfural. 

Furfural  ■   P8J Pent 

The  factor  for  pentosans  was  obtained  by  averaging  tb 

of  kj  Ian  ami  aralian. 

In  l'art   111.  tin-  author  discusses  tin-  digestibility  and 
physiological  value  of   the  carbohydrates,  ami  points  out    | 
that  little  information  is   to   be  derived  from  the  current 
methods  of  analysis,  which  simply  divide  this  group   into 
"  nitrogen-free  extract  "  and  "  crude  fibre.''  —J.  L.  1>. 

Sugar  Products,  Estimation  ofLimi  in,  by  Soap  Solution. 
II.  Pellet  and  O.Castels.  Bull.  Assoc.  Chim.  14,  [11], 
1100. 

v,  under  XXIII.,  page  702. 

PATENTS. 
Molasses,  Iui}>ts.  in   Extracting  Sugar  from,  by  Means  of 

Barium    Hydroxysidphide,   and    Recovering   the    Same 

■a   Ihi    Resulting  By-Products.     W.  Feld,  Honninj 
'am  Rhein,  Germany.    Bug.  Pat.  16,009,  July  20,  1896. 
In  order  to  avoid  interruption  of  tin    continuous  process 
for   the  i  •  agar   from    molasses   by    barium 

bydroxysnlphide,  cither  alor.e  or  admixed  with  alkali 
hydroxide,  the  loss  of  sulphur  is  made  up  by  mixing  the 
residual  liquid,  separated  from  the  precipitated  barium 
saceharate,  with  alkali  sulphate. 

The  barium  sulphate  is  removed,  reduced  by  carbon  to 
barium  sulphide,  and  again  converted  by  water  into  barium 
hydroxysulphide  tore-enter  the  cycle  of  operations.  The 
liquor  is  then  treated  with  carbonic  acid  to  liberate  sul- 
phuietted  hydrogen,  which  is  converted  into  sulphurous  or 
sulphuric  aeid  that  can  be  used  for  decomposing  barium 
saceharate,  whilst  alkali  carbonate  is  obtained  by  calcination 
of  the  residue. — L.  J.  de  W. 

Evaporating  Apparatus,  Improved.     K.  II.  F.  Finlay, 
Belfast.     Eng.  Pat.  16,552,  .Inly  'J7.  IS 

See  under  I.,  page  661. 

So  'tions,  Jmpts.  in  Apparatus  for  Clarifying. 

I..    1'.     Ilaubtnmn.     New     Orleans,    U.S.A.      Eng.    Pat. 
.16. 

This  is  a  device  by  which  saccharine  solutions  from  sugar- 
cane  or  other  sugar-producing  material   may   be    ra] 
clarified  without  contact  with  atmospheric  air. 

The  apparatus  comprises  a  number  of  connected  heating 

9,. arranged  on,,  above  another,  each    vessel    having 
in  one  end  a  receiving  chamber  and  a  discharge   cham 

and  at  the  opposite  end  a  transferring  chamber,  with 
tubes  connecting  the  transferring  and  discharge  chambers, 
and  valves  for  closing  the  ends  of  certain  of  the  tubes, 
and  a  partition  extended  longitudinally  in  the  vessel,  and 
baring  a  space  between  its  end  and  one  of  the  tube 
sheets.  Then  are  also  means  for  forcing  a  heating  medium, 
like  steam,  downwards  through  the  several  heating  vest 
and  for  forcing  a  liquid  through  in  a  direction  opposite  to 
that  of  the  heating  medium  ;  a  tank  for  receiving  the 
heated  liquid,  and  a  cooling  vessel  similar  to  the  heating 
vessels,  with  a  tank  for  crude  cold  solution. 

The  hear,  as  soon  as  it  strikes  the  liquors  to  be  treated 
or  clarified,  separates  the  pure  liquor  from  the  impurities, 
and,  to  keep  these  impurities  from  settling  in  the  tubes  in 
transit,  this  liquor  must  have  a  rapid  circulation  through 
the  tubes.  To  maintain  this  circulation  when  a  smaller 
quantity  is  to  be  handled,  certain  of  the  tubes  are  closed 
by  the  valves  provided.  The  crude  cold  solution  is  used 
for  cooling  the  heated  clarified  liquor  a-  it  passes  through 
the  cooler  to  the  settling  tank. — 1..  .1.  de  W. 


XVII.-BREWING.  WINES,  SPIRITS,  Etc. 

Primary  Fermentation  and    Utenuation    Hi. una  .  Effect 

ifa  '■■   '/ ii,   !•'.  i 'ofin.    Oesterr.  H  I  opfi  i 

/.it.  1897,  11'.':  Aits,  f.  d.  ges.  Brauw.  20. 

ate  made  with  samples  (1-6  litre  each)  of 
10-25  wort,  pitched  with  i  grins  of  hops,  and  containing 
0,0*2,  0*3,  and  1*0  grin,  of  malt   mi  ely,   the 

author  concludes  that  malt  meal  or  malt  extract  may  rendi  i 
useful  aid  to  the  brewer  i'  hen  a  suit 

attenuation  cannot   1 btained  by  a  change  of  yes 

by   modifications    of   the    brewing    process.       rhe    pi 
strengthening  properties  attributed  to  the  meal  are,  liow- 
.  \  ei .  in. 'i.  i\  si   i  illative  am!  not  of  a  pi 
A  minimum  quantity  soffi  les  to  inci  ase  the    attenuation 

at  the  end   of   the    primary  f.  i ntation,  but  for  raising 

the  final  attenuation,  the  effect  (which  i-    proportional 
the  amount  of  meal  used)   is  besl  attain.' 1  by  adding 
meal  ,  \  fermentation,    inc. 

thr  yeast  i-  thereb)   bcttei  The  besl   form  of 

all  is  a  cold  aqueous  extract  of  sterilised  ma!'  meal,  con- 
centrated   diastase    preparations    not    being    available 
nt  quantity  for  practical  use, 
The  actual   effect  of  tin    above-named  additions  on  the 
apparent  attenuation  in  the  primary  aud  secondary  IV-rmcn- 
tation  was  as  follows  : — 


Ic  with 

o-o 
Per  <  .tit. 

\I   ',  Meal 

0*2                  0-6 
Malt  Ileal.   Malt  Weal. 

Til 
Per  i 

Mai:  Meal  . 

Apparent  attenu- 
ation : 

Primary 

Final 

I'erCent. 

70    ■               7s  1 1 
84-68 

Per  i 

7--7a 
----- 

Inoreas   .. 

17-95 

:,■-:.               6-54 

a--;, 

— C.  s. 

Barley  and  Malt,  Sugar  and  Starch  Formation  in. 
I.  Grass.     Wochenschr.  fur  Brauerei,  1897,  321 —  32S. 

The   author,    noting   that    dried   malt  always   contains   less 

r  than  the  same  malt  when   green,  was  led  to  carefully 

re-investigate  the  ferments  present  in  germinating  barley. 

Very  careful  precautions   were  taken  to  avoid  all  bacterial 

C plications,   and    the    presence   of  three   distinct  ferment 

action-  was  confirmed,  namely,  a  starch  dissolving,  a  cell- 
wall  dissolvil  g,  and  an  inverting  action.  The  cell-walls  of 
t'ne  endosperm  which  are  dissolved,  are  apparently  hemi- 
cellulose  with  a  pentose  structure.  Whether  all  these 
ferment  actions  are  due  to  one  or  three  different  ferment- 
is  doubtful,  but  the  author  appears  inclined  to  the  former 
view. — A.  L.  S. 

Sak4,  the  National  Drink  of  Japan.    0.  Schiewek. 

Wochenschr.  fur  Brauerei,  1897,  337 — 339. 
The  preparation  of  sake  has  already  been  described  in  this 
Journal  (1895,  670).  The  author  has  studied  the  growth 
and  spore  formation  of  the  mould.  Aspergillus  oryzse,  on 
different  substances,  and  finds  it  to  grow  best  on  rice.  It 
requires  a  temperature  above  40'  F.  Several  varieties  of 
yeast  were  found  with  the  rice  mould,  amongst  which  were 
an  anomalous  form  and  one  with  round  spores. —  A.  I..  S. 

Cereal  Straus,  The  Carbohi/,1  rates  of  the.  C.F.Cross. 
B.  .1.  Sevan,  and  Claud  Smith.  Proc.  Chem.  Soc.  1897, 
[182],  15C  — 152. 

This  paper  deals  with  the  results  of  further  investigations  of 
the  products  of  acid  hydrolysis  of  the  cereal  -traws  and 
of  the  celluloses  isolated  from  them,  including  also  the 
closely  related  esparfo-cellulose.  The  results  confirm  those 
previously  communicated   (this  Journal,   1896,   386),  that 
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the  furfural-yielding  constituents  (furfuroids)  are  selectively 
attacked,  anil  for  the  most  part  (90  per  cent.)  dissolved ; 
also,  from  the  exceptionally  high  numbers  for  cupric  reduc- 
tion, thiii  tlirv  must  exist  in  solution  in  a  fully  hydrolysed 
form  (monosea ). 

The  solutions  when  neutralised,  ferment  with  yeast:  car- 
bonic acid  and  alcohol  are  produced,  and  a  proportionate 
effect  upon  the  constants  of  the  solution  is  shown  (density, 
opticity,  cupric  reduction,  and  furfural).  Under  the  con- 
ditions, the  proportion  of  the  celluloses  fermented,  amounts 
to  30  per  cent,  of  the  total  dissolved  solids.  Similar  con- 
clusions are  deducible  from  a  recent  paper  by  Tollens 
I  J.  fiir  Landw.,  1897,  106—107),  in  which  the  fate  of 
malt  furfuroids  in  beer-fermentations  is  discussed.  The 
experimental  numbers  in  this  paper  show  the  disappear- 
ance of  a  large  proportion  of  these  constituents  in  the 
process. 

Since  the  pentoses  entirely  resist  alcoholic  fermentation, 
as  shown  by  Tollens  (Kohlenhydrate,  ii.),  and  further  con- 
firmed by  the  authors,  as  well  as  by  later  observations  of 
Tollens  privately  communicated,  it  is  evident  that  the 
"roup  of  furfuroids  thus  fermented  is  constitutionally  dis- 
tinct from  the  pentoses. 

Incidentally,  and  with  regard  to  observations  on  alcoholic 
fermentation  with  mixtures  of  known  hexoses  and  pentoses, 
the  authors  find  that  the  latter  remain  unaffected  in  presence 
of  hexoses  undergoing  fermentation.  Under  certain  con- 
ditions, however,  the  pentoses  are  removed  from  solution 
by  the  veast  organism  ;  the  necessary  condition  appears  to 
be  that  of  "starvation,"  in  the  sense,  i.e.,  of  the  absence  of 
hexoses.  The  disappearance  of  the  pentose  under  these 
conditions  is  indicated  by  determinations  of  furfural  and 
the  fall  of  the  furfural  numbers.  This  phenomenon  appears 
to  be  the  simple  one  of  assimilation  by  the  yeast  organism, 
as  shown  by  Bokorny  (Dingier  s  Polyt.  J.,  1897,  v.  303  ;  this 
Journal,  1897,  315).  The  pentose  undergoes  constitutional 
change  in  -uch  a-similation,  as  the  yeast  shows  no  increase 
in  its  normal  small  furfural  number. 

The  authors  further  discuss  the  question  of  the  constitu- 
tion of  furfuroids  thus  shown  to  yield  alcohol  on  fermen- 
tation, and  conclude  that  the  hypotheses  of  the  existence 
of  methylene  ethers  of  the  pentoses,  or  pentose  formals, 
affords,  up  to  the  point  arrived  at,  a  consistent  view  of 
their  differentiation  from  the  pentoses. 

Lnccase,  Intervention  of  Manganese  in  the  Oxidising 
Actions  of.  G.  Bertrand.  Bull.  Soc  Chim.  1897,  17, 
619—  624. 
The  ash  of  this  ferment  contains  manganese,  the  quantity 
of  which  was  determined  by  conversion  into  permanganic 
acid  by  boiling  with  nitric  acid  and  lead  peroxide,  and  com- 
parison of  the  depth  of  tint  in  the  colorimeter.  The  amount 
of  oxygen  absorbed  by  a  solution  of  hydroquinone  in 
presence  of  this  laccase  is  roughly  proportional  to  the 
percentage  of  manganese.  The  laccase  extracted  from 
lucerne  (Medicago  Sativa  /..)  contains  a  very  small  pro- 
portion of  manganese  ;  its  oxidising  power  is  much  increased 
by  the  addition  of  manganese  sulphate.  In  this  experiment, 
manganese  cannot  be  replaced  by  any  other  metal,  not  even 
by  iron.— A.  «'.  W. 

Acetic  Bacterium,  A  New.     Zeidler.     Zeits.  fiir  Spiritusind. 

l-'T,  20,  [21],  164,  and  [21],  171—172. 
The  properties  of  this  bacterium  have  led  the  author  to 
Dame  it  '■  rmobai  terium  aceti.  It  produces  acetic  acid  from 
alcohol,  and  in  its  form  and  motile  property  it  agrees  with 
Cohn's  termobacterium  ;  but,  on  the  other  hand,  it  differs 
from  the  latter  in  that  it  has  a  great  tendency  to  assume 
involution  forms.  The  motile  property  is  retained  in  beer 
cultures  until  the  acidity  is  equal  to  30—35  c.c.  -rj;N  soda 
solution  to  10  C.C.  of  the  liquid,  whilst  in  wort  cultures  the 
>ame  property  is  loBt  when  the  acidity  reaches  4 —  5  c.c. 
In  addition  to  acetic  the  termobacterium  also  produces  a 
fixed  acid  (apparently  lactic  acid)  when  grown  in  beer- 
wort  and  solutions  containing  dextrose,  the  maximum 
limit  of  the  fixed  acid  corresponding  with  5  c.c.  of  T'-  X 
soda  to  10  c.c.  of  liquid.  In  the  presence  of  alcohol,  both 
acids  are  formed  ;  thus  a  wort  free  from  alcohol,  showed  an 
acidity  after  a  month,  equal  to  4  ■  4  c.c.  T'v  X  soda,  whilst  with 


the  addition  of  alcohol  the  acidity  reached  59  •  7  c.c,  of 
which  4  •  5  were  due  to  fixed  and  55  ■  2  to  volatile  acid.  The 
volatile  acid  is  only  produced  in  alcoholic  liquids.  The 
tenuobacH'riitm  also  has  the  power  to  convert  acetic  acid 
into  carbon  dioxide  and  water,  but  it  loses  this  property 
when  the  acidity  exceeds  43  c.c.  of  T'-  X  soda.  On  wort 
gelatin  it  nives  a  week  growth  which  does  not  liquefy  the 
gelatin  ;  in  stab  cultures  it  shows  a  distinct  growth,  which 
afterwards  becomes  confined  to  the  surface,  showing  the 
bacterium  to  be  aerobic.  The  most  favourable  temperature 
for  the  growth  and  activity  of  the  organism  appears  to  be 
about  25°.  Large  quantities  of  alcohol  prevent  its  develop- 
ment, and  in  a  wort  to  which  16  per  cent,  or  more  alcohol 
was  added  the  organism  perished ;  with  6  per  cent,  of 
alcohol  and  after  10  days'  growth  the  yield  of  acid  was 
greatest.  Termobacterium  aceti  is  much  less  resistive  than 
the  ordinary  acetic  bacteria ;  its  cultures  in  beer  and  wort 
perish  when  kept  for  six  months  at  the  ordinary  tem- 
perature, and  in  the  presence  of  the  true  acetic  bacteria,  it 
soon  becomes  suppressed.— A.  K.  M. 

Fermentation,  Volatile  By-products  of.     A.  C.  Chapman. 
J.  Fed.  Inst.  Brewing,  1897,  3,  240—254. 

Afti:r  discussing  the  nature  and  probable  origin  of  the 
volatile  by-products  of  fermentation,  the  author  describes 
the  methods  which  he  employed  to  estimate  the  higher 
alcohols,  compound  ethers,  furfural,  and  aldehyde.  A 
quantity  of  the  beer,  varying  from  four  to  eight  litres,  was 
distilled  until  the  whole  of  the  alcohol  was  obtained  in  a 
small  volume  (500  to  600  c.c).  The  distillate  was  made 
up  to  a  definite  volume,  and  aliquot  portions  were  taken 
for  the  estimation  of  the  higher  alcohols,  compound  ethers, 
and  furfural.  The  higher  alcohols  were  determined  by 
extraction  with  carbon  tetrachloride  and  conversion  into 
the  corresponding  fatty  acids ;  the  compound  ethers  by 
saponification, — the  results  being  expressed  in  terms  of 
acetic  ether  (ethylic  acetate) — the  furfural  and  aldehyde 
by  the  aniline  acetate  and  rosaniline  sulphite  reactions 
respectively.  The  following  table  shows  some  results 
obtained  with  English  beers,  the  percentages  being  expressed 
in  parts  per  100  of  proof  spirit  :  — 


iLiirht  Bottled 
XXXX  Beer.|    Beer  (car- 
bonated). 


Higher  alcohols  fas  amyl  alcohol) ...  [  0*250 

Compound  ethers i  0"03t> 

Furiui-.il o-ooa 

Aldehyde Trace. 


0*1800 
i  ■0440 
0*0006 

Trace. 


Hitter 
Beer. 


Bottled 

Beer. 


Mild 
Ale. 


Higher  alcohols  (as  amyl  alcohol)....       0'ltO  0*0840 

Compound  ethers 0*0S2  0*0370 

Furfural 0*002  0*0018 

Aldehyde Heavy  Heavy 

trace.  trace. 


0*0700 

0*0240 
0-OOOfi 
Trace. 


Analyses  of  some  samples  of  beer  which  had  been  in 
bottle  for  many  years,  showed  high  percentages  of  compound 
ethers,  to  which  the  marked  flavour  of  the  samples  was  due. 
The  amount  of  higher  alcohols  was  not  greater  than  in 
new  beers — a  result  which  is  opposed  to  Lindet's  supposition 
that  these  substances  are  formed  chiefly  when  the  vigorous 
primary  fermentation  is  over  and  the  yeast  is  to  some 
extent  exhausted.  Experimental  evidence  is  brought 
forward  showing  that  with  high-fermentation  temperatures, 
there  is  a  distinct  increase  in  the  percentages  of  the  higher 
alcohols  and  generally  of  the  compound  ethers. — J.  L.  B. 

J/rf//,  Note  on  the  Value  of  the  Soluble  Carbohydrates  as 
an  Indication  of  Forcing  of.  L.  Kriant.  J.  Fed.  Inst. 
Brewing,  1897,  3,  222—228. 

Ii  appears  to  be  the  opinion  of  some  brewers  that  a  high 
proportion  of  soluble  carbohydrates  is  certain  evidence  of 
a  force!  malt ;  the  object  of  the  author's  communication 
is  to  show  that  the  facts  do  not  justify  quite  so  definite  a 
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luaion   it  i-  pointed  oal  that  the  amount  of  tool  produced 
on  tli-'  floor  has  an  intimate  connection  with  Jhe  quantit 
matter,  soluble  in  cold  inter,  yielded   bj   the  malt, 
author's  experiments  demonstrate  that   malts  grown   with 
short  ro«>t>  on  tli*  cool  system  contain  more  matter  solo 
inoold  water  than  those  with  long  roots,     High  propoi  I 

lolnble  matter  may  I"-  objeotionable,  but  it  i-  contended 
that  they  are  do!  necessarily  an  indication  of  I  forced  malt 
Malts  produced  on  sound  1  im-s  may  contain  as  much  as 
1 7  -  ."■  to  18  per  aunt  of  soluble  carbohydrates,  and  it  is 
suggested  that  a  limit  higher  than  that  now  commonrj 
employed  should  i>e  established.  Attention  is  also  drawn 
to  the  fact  that  oertain  types  of  barley  naturally  ^  i  m-  malts 
baring  larger  proportions  than  others  of  soluble  carbo- 
bydrates,  even  when  made  on  the  heel  possible  lines,  so  that  :i 
proportion  which  indicates  forcing  in  one  sample,  might  not 
do  so  in  another. 

On  the  other  hand,  the  author  is  of  opinion  that  a  small 
proportion  of  soluble  carbohydrates  does  not  necessarily 
indicate  that  a  malt  has  not  been  forced.  The  author 
instances  a  sample  of  mall  which  was  "  worked  up  very 
roughly  with  about  IS  gals,  of  sprinkling  water  on  the  floors 
at  about  t>s  1 ..  whilst  'luring  withering  the  temperature  rose 
to  nearly  90°  F.,  and  yet  the  percentage  of  soluble  carbo- 


hydrates was   not  very  ni rmally   b  ;  16-7  pci 

cent."  He  is  inclined  to  think  thai  these  carbohydrates  were 
absorbed  by  the  root,  which  was  unusually  large  I'o 
detect   forcing,  the  determination  of   soluble  carbohydrate* 

i t  sufficient;   but  if   several  considerations,  sneh  as  tin 

diastatio  power,  the  tintometer  value,  ami  nitrogenous 
matter  soluble  in  cold  water,  be  taken  into  account, 
the  author  considers  that  "  forcing "  may  be  detected  by 
analysis. — J.  1..  1!. 

Organic  Product!,  Industrial  Dittillation  of.     B.  Barillot. 

Hull.  Soe.  ("him.  lsa7,  17,  6:s:.-     6 
Tin  principle  upon  which  the  working  of  tin    apparatus  is 
based  is  that  when  a  compli  \  vapour  i-  led  through  a  bath 
at  a  constant  temperature,  those  substances  ar.-  condensed 
whose  hoiling  points  lie  below  the  hath  temperature.    Thus, 

by  the  use  of  a  scries  of  baths,  it  is  theoretically  possible  to 
separate  complex  mixtures. 

In  the  figure,  the  liquid  to  be  distilled— wine,   must,  or 

wood  spirit  —  is  heated,  and   then  enters  tli Ininn  A,  from 

which  it  proceeds  into  the  heated  vessel  li.  The  alcohol 
vapours  are  evolved  in  the  column  I),  end  rise  into  tli.- 
analyser  B,  the  higher  boiling  products,  mixed  with  alcohol, 
run  into  C,  whete  the  alcohol  is  distilled  off  and  the  oil- 


left  conducted  into  H.  The  light  vapours  are  further 
analysed  in  F.  The  analysers  are  kept  at  a  constant 
temperature  by  ".>aths  of  boiling  liquid  surrounding  them, 
the  baths  being  connected  with  the  reflux  condenser  G. 

—A.  C.  W. 

IVAfdr,  The  Insoluble  Carbohydrates  of.     H.  C.  Micrman. 

•I.  Amer.  Chem.  Soc.  1897, 19,  291. 

See  under  XVI..  page  690. 


H  ood     Spirit.     Presence     of     Vinic     Aleohol    in     Haw. 
G.  Araeheipiesne.     Hull.  Assoc.  Chim.  14,  [11],  110&. 

See  under  III.,  page  667. 

Acid   Potassium    Tartrate    in    Wine,    Determination    of. 
H.  Jay      Bull.  Soc.  Chim.  1897, 17,  626. 

See  under  XXIII.,  page  704. 
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PATENTS. 
Barrels,  Casks,  and  the  like;  Impts.inor  relating  to  the 
Purification    or  Sweetening  of  Used.     W.  J.  Engledne, 
Byfleet,  and  C.J.  Yarnold,  Brixton.     Eng.  Fat.  16,632, 
Jul}  27, 
The  barrel  or  cask   is  sweetened  by  subjecting  it  to   the 
action  of  ozone ;  or  its  interior  is  first  damped  with  water  or 
steam,  and  it  is  ihen  subjected  to  the  action  of  ozone,  or  a 
mixture  of  ozone  and  steam,  and  finally  cleansed  by  steam 
or  hot  water.— 1..  J.  de  W. 

Condenser  for  Steam-heated  and  Similar  Pans  or  Vessels, 

ehiefln  applicable    to    those    used    in   treating    Aromatic 
Substances;    A    New  or    Improved.     J.    F.    Henderson, 
Manchester.     Bug.  Pat.  7443,  March  23,  1397. 
under  1.,  page  G6\. 


PATENTS. 

Milk  of  Cows  or  other  Domesticated  Animals,  An  Improved 
Treatment,  to  render  it  Suitable  as  Food  for  Infants 
and  Children.  A.  Backhaus,  Goettingen,  Germain. 
Eng.  Pat.  16,016,  July  20,  1896. 

The  milk  is  separated  into  cream  and  skim  milk,  and  the 
latter  made  feebly  alkaline  and  treated  a!  a  suitable  tem- 
perature with  a  ferment,  such  as  trypsin,  ia  sufficient  quantity 
to  convert  about  half  the  casein  into  soluble  albumin  in 
about  30  minutes,  and  with  a  ferment  like  rennet  to  pre- 
cipitate the  unaeted-upou  casein.  By  raising  the  temperature 
to  from  70°  to  80°,  the  trypsin  and  rennet  are  subsequently 
rendered  inert.  The  precipitated  casein  is  removed  and 
cream  and  milk-sugar  added  to  the  treated  milk,  so  as  to 
make  it  resemble  human  milk.  The  separated  cream  may 
be  mixed  with  water,  milk,  and  milk-sugar,  to  resemble 
ordinary  milk. — C.  A.  II. 


XVIII— POODS ;  SANITATION,  WATEK 
PURIFICATION,  &  DISINFECTANTS. 

(A.)— FOODS. 

Tea,  Chinese  ;  On  the  Relation  between  the  Amount  of 
Caffeine  in  and  Quality  of .  L.  Graf.  t'orschungs-Ber. 
1897,4,  [-4],  88— 89. 

Ii  has  been  pointed  out  by  Kcllner  that  in  the  living  tea- 
plant  the  amount  of  caffeine  in  the  leaves  decreases  with 
the  growth.  Since  the  finer  kinds  of  tea  consist  of  the 
younger  leaves,  the  author  has  made  experiments  to  deter- 
mine whether  the  percentage  of  caffeine  could  give  any 
indication  as  to  the  quality  of  the  tea.  Two  varieties  were 
examined,  and  the  caffeine  was  determined  in  the  aqueous 
extract  by  precipitating  the  tannin  with  basic  lead  acetate, 
filtering,  removing  the  lead,  concentrating  the  filtrate  after 
the  addition  of  sodium  acetate,  filtering,  and  extracting  the 
alkaloid  with  chloroform.  As  thus  obtained,  the  caffeine 
was  but  slightly  coloured,  and  contained  only  traces  of 
impurities. 

The  results,  calculated  on  the  air-dried  tea,  were  : — 


i  a£eme. 


Price. 


Souch 

-- 

266., 

270. 

.. 

_  -. 


PerCent. 

Marks. 

2'W 

1-30 

3-10 

rso 

3-53 

3-13 

o-s2 

1-80 

3-70 

•J -40 

4-011 

s-io 

Thus  in  both  kinds  of  tea  the  amount  of  caffeine  increases 
with  the  quality  and  commercial  value. — C.  A.  M. 

ages,  Detection  of  Artificial  Colour  in.     H.Bremer. 

Forschuugs-Ber.  1897,  4,  [-'].  45. 

See  under  XXIII  ,  page  700. 

Cheese,  Detection  of  Margarine  in.     II.  Bremer. 
Forschungs-Ber.  1897,4,  [3],  51. 

See  under  XXIII.,  page  700. 


Butter   and   other   Foodstuffs,    An    Improved    Process  for 

Use  in  Preserving.     Jean,  known  as  Bernard  Iribarne- 

garav,    Bayonne,    France.      En?.    Pat.    3830,   Feb.    12, 

1897. 

Thk  butter  or  other  food  material  is  impregnated  with   or 

kept    in   a    solution   of   5    to  20  grins,  of  purified  sodium 

fluoride  ("  crysoleine  ")  in  1,000  grms.  of  water. — C.  A.  M. 

(B.)— SANITATION";  WATER  PURIFICATION. 

Woolcombers'   Suds,  The  Treatment  of.     Public  Health  J., 
July  14,  1897,  219. 

Ix  view  of  the  prominence  which  has  been  given  in  the 
Bradford  Bill,  now  before  Parliament,  to  the  question  of  the 
treatment  and  disposal  of  "  suds  "  from  the  woolwashing 
bowls  in  combing  sheds,  considerable  interest  attaches  to  a 
process  which  has  been  introduced  at  the  works  of  Messrs. 
William  Seaife  and  Co.,  Ltd.,  woolcoomhers,  Laisterdyke. 
The  process  is  exceedingly  simple,  and  apparently  successful. 
The  suds,  after  being  run  off  from  the  washing  bowl,  are 
allowed  to  stand  for  about  half  an  hour  in  a  settling  tank, 
to  permit  the  sand  and  solid  matter  to  fall  to  the  bottom. 
The  liquor  is  then  pumped  into  a  tank,  ver}'  much  like  a 
wash  bowl,  in  the  bottom  of  which  is  a  system  of  pipes 
through  which  compressed  air  is  forced.  About  1  gall,  of 
sulphuric  acid  to  every  700  galls,  of  suds  is  added  before  the 
"blowing"  begins.  The  violent  aeration  of  the  liquor 
which  ensues,  quickly  brings  the  grease  to  the  surface  iu  the 
form  of  thick  foam  or  froth,  and  a  set  of  boards,  carried  on 
an  endless  chain,  scrape  this  off  and  carry  it  away  over  one 
end  of  the  tank.  The  blowing  is  continued  so  long  as  any 
froth  rises,  which  is  found  to  be  just  so  long  as  there  is  any 
grease  left  in  the  water.  The  foam,  which  contains  only 
about  5  per  cent,  of  water,  is  treated  just  as  the  magma 
obtained  ia  the  usual  way  by  precipitation,  is  dealt  with — 
by  pressure  in  a  steam  press,  The  liquor  from  which  the 
grease  has  been  extracted  is  treated  with  lime,  iu  the  pro- 
portion of  about  125 — 150  grains  of  slaked  lime  per  gallon 
of  acid  water.  This  neutralises  the  acid  and  makes  the 
water  quite  clear  and  inodorous,  so  that  it  may  be  turned 
into  the  public  sewers  without  being  a  nuisance.  F.  \V. 
Piichardson  estimates  the  cost  for  lime  at  about  Si.  10s.  per 
million  gallons  of  acid  effluent.  The  apparatus  is  not  costly, 
and  is  easily  worked  ;  and  as  the  iuds  can  be  dealt  with — the 
grease  being  extracted  and  the  liquor  cleared  within  two 
hours  of  their  leaving  the  wash  bowl — no  nuisance  can  be 
created. 


/.    ,    I   New  Adulterant  of.    [Detection.']     J.  Delaile  and 
II,  Lonay.     Bull.  Assoc.  Beige  Ac-  Chim.  H;  [1],  13. 

See  under  XVIII  A.,  page  700, 

Carbohydrates   in    Foodstuffs,    The    Quantitative     Deter- 
mination of.     W.  E.  istone.     J.  Amer.  Chem.  So 
19,  183,  347. 

See  under  XXIII., page  7u3. 


PATENTS. 

Purifying  Air  and  Separating  Matter  from  Gaseous  Fumes, 
Impts.  in  Apparatus  for.  S.  Edwards,  Manchester.  Eng. 
I'at.  10,942,  May  21,  1896. 

Tin:  gases  to  be  washed  or  purified  are  caused  to  pass 
through  a  series  of  tanks  against  a  stream  of  water,  in 
which  are  partially  immersed  rotating  conveyor  worms  or 
vanes,  against  which  the  gases  impinge,  and  deposit  the 
solid  particles. — O,  H. 
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Filtering   Sewage,  Impts.  in    Presies  for.     W.  T.  and   I . 

u        ■■  1 1 ..I'.i  ,    i  incasttr.     Eng.    Pat.    12,735,   June  10, 

In    presses   form   1   ofa   aumber  of  metal   plates    ha* 

il  with  sackcloths,  trouble  is  experienced 
in  coniequeDce  of  tin'  sackcloth  becoming   foroed   into  the 
grooves,  and  seriously  reducing  the  rate  of  filtration, 
prevent  this,  one  or  more  perforate  1  plates  of  ste  '1  or  other 
metal  are  interp  isc  I  b  il  ween  i  aeh  of  the  grooved  face 
the  sackcloths  ;  or  two  or  more  of  such  perforated  pi 
are  -rived  apart  from  one  another  in  a  cast  iron  frame,  and 
held  together  by  bolts,  a  passage  being  left  in  the  middl 
inlel  of  the  sewage. — L.  A. 

Furna  ■>■<  for    <  'onsuming,    Deodorising,    and    rendering 
Innocuous   Foul    Air,    Smoke,    md    Objectionabh     und 
Dangerous  Gates   generally}    Impts.   in.     S.  G.  Smith, 
riiiiiiik'M,  Sew  Jersey,  U.S.A.     Eng.Pat  9905,  April 20, 
1897. 
Tin  i;:i~.s,  ill  odours,  &c.  from  gasworks,  slaughter-ho 
&c,  to  be  consumed,  are  blown,  along  with  air  and  steam, 
into  a  saddle  chamber  over  the  boiler,  and  pass  thence, 
through  apertures  ranged  around  the  firebox,  into  the  furnace, 
when  the}  are  ignited.     The  heat  of  combustion  of  these 
matters  is  utilised. — i '.  s. 


(C.)— DISINFECTANTS. 

PATEN  IS. 

Formic  Aldehydi ,  Impts.  in  the  Production  of  Vapours  of 
and  in  Apparatus  therefor.  J.  J.  A.  Trill  at,  Paris.  Eng. 
Pat  17,177,  Aug.  I,  1896.  (Under  luternat.  Couvcu- 
tiori.) 

A  i  i  ki;i  ni  of  compressed  air  from  a  gasometer,  pump,  or 
any  suitable  appliance,  is  driven  through  a  water-jacketed 
closed  vessel  containing  methyl  alcohol  heated  to  a  constant 
temperature  by  a  gas  or  spirit  flame.  The  stream  of  air 
and  alcohol  vapour  thus  produced,  is  led  into  the  "  oxidiser- 
distributor." 

The    latter    consists    of   a    row    or    battery    of    oxidising 
cylii  ructed  like  Bunsen  burners,  fixed  upoi 

chamber.      Each   oxidising  cylinder    contains   a    tube  of 
carbon  filled  with   copper,  silver,  or  platinum  wire 
gauze,  or  platinised  af  .  and  is   warmed  to  start 

the  oxidation,  which  soon  raises  the  gauze  to  incandesence  : 
the  admission  of  air  is  then  regulated,  so  that  the  incan- 
descence does  not  exceed  a  cherry-red. 

al  modifications  are  described,  the  object  in  all 
being  to  separate  the  alcohol  vaporised  from  the  oxidiser, 
so  thai  the  former  may  he  outside  the  place  to  be  disinfected, 
the  latter  alone  being  placed  inside. —  I..  A. 

Dipping  Sheep,  An  Improved  Composition  or  Mixture  for, 
ami  for  analogous  Purposes.  R.  MacUill,  Glasgow.  Eng 
Pat.  448,  Jan.  7. 

Nicotine  extracted  from  tobacco  is  usedinsl  acco 

itself.  A  composition  suitable  for  1,000  sheep  conl 
1  lb.  of  nicotine  extract  (80  per  rent.',  ",  galls,  of  cr 
and  .'i0  galls,  of  water.  This,  after  thorough  mixii;_ 
further  diluted  with  4JD  galls,  of  water. — 1.    A. 

Aldehydes,  Impts.  in  and  connected  with  Apparatus  for 
Producing  Vapoursof.     E.  Eouruier,  Paris.      Eng.    Pat. 
March  86,  1897. 

Thk  apparatus  consists  of  a  glow-lamp,  comprising  a 
oir  for  the  reeeption  of  the  alcohol,  an  annular  wick- 
tube,a  central  siphon  tube  for  the  admission  of  air,  and  a 
movable  screen.  Over  the  wick-tube  is  a  disc  of  platinum- 
wire  gauze,  which  can  be  raised  or  lowered  by  suitable 
means.  The  lamp  i-  first  lighted  to  raise  the"  gauze  to 
incai      -  and  then  extinguished,  after  which  nameli  - 

combustion  is  continued  by  the  agency  of  the  platinum  gauze, 
In  order  to  disguise  the  unpleasant  odour,  a  cup  is  pro- 
vided above  the  flame  for  the  reeeption  of  some  solid,  volatile, 
aromatic  substance;  or  a  disc  of  asbestos  nun  be  used, on 
which  liquid  scents  may  be  poured.— L.  A. 


Grain,  Seeds,  and  other  VegetabU  Substances;  Impts.  in  thi 
Method  oj  and  Means  for  Disinfecting  and  Preserving. 
M.    ('lapis,    0  lorf,     near     Habelawcndt, 

Germany.     Eng,  Pat.  1 1,483,  Maj  8,  l  --■.»7. 

Tmk  grain  is  placed  in   a  in/.-  drum 

d   in   the   uppi  r  part  i  ■  ■.  ami 

hi    i-  burnt  in  the  lowei   pari      The  sulphur  dioxide 

passes  up  through  the  grain  and  escapes  through  a  Qui 
op.      \  verj  short  exposure  to  the  fumi  ver) 

effective  pro  in  the  grain  and  the 

-  of  vermin  thereon. —  L.  A. 

XIX.-PAPER.  PASTEBOARD.  Etc. 

Si  amersfor  Wood,  Destruction  ofFlangt  /l>>lt>  in* 
Papier  Zcit.  22,  3  July  22,  1897. 

1\  some  vertical  steamers  at  the  Paper  Mills,  NeumUble, 
near  Meisbach,  it  was  noticed  that  the  wrought-iron  bolts 
of  the  upper  flanges  were  badly,  and  those  of  the  lower 
flange  slightly  corroded,  whilst  the  cast-iron  plates  wen 
almost  uninjured.  In  these  steamers  the  wood  is  put  in  al 
the  top.  and  during  the  process  ol  Sti  uning.  a  liquid  collects 
at  the  bottom,  which  covers  the  lower  flange.  This  liquid 
consists  of  condensed  steam,  acids,  and  other  snbstai 
extracted  from  the  wood.  The  authorities  of  the  •  Ihemical 
Experiment  station  at  Karlsruhe  trace. 1  the  corrosion  to 
the  combined  effects  of  acid,  -team,  and  air.  The  liquid  at 
the  bottom  contained   1*65   grin-,  of  acid    (calculated  as 

: tic)   to    1    litre,   1*91   grins    of  which   was   volatile   in 

steam,  That  the  bolts  "f  the  bottom  flange  were  not 
badly  corroded  is  due  to  the  fact  that  they  were  only 
subjected  to  the  action  of  a  dilute  solution  of  acid,  whilst 
the  upper  flanges  were  subjected  to  the  combined  action  of 
volatile  acid,  steam,  and  air.  Tiie  plates  were  only  slightly 
attacked,  as  casl  iron  offers  more  resistance  to  the  action  of 
the  nciil  vapoui<.  The  remedy  is  to  carefullj  examine  the 
screw-  from  time  to  time  and  replace  the  injured  ODes,  but 
isphalt  varnish  might  prove  of  benefit  This  corrosion 
is  liable  to  cause  dangerous  explosions,  and  even  with 
copper-lined  steamers,  the  acid  vapours  might  penetrate 
some  defect  in  the  liniDg. 

The  authority  of  tin-  Papier Zeitnng does  not  recommend 
the  use  ofa  varnish,  but  rather  the  use  of  phosphor-bronze 
bolts  in  place  of  iron  ones. — S.  P.  E. 

Paper  Mills,  Hot-Wa       -  hi.     Papier  Zeit.  22, 

[56],  1968, 

As  it  is  detrimental  to  rags  and  sulphite  pulp  to  allow  the 
caustic  lye  to  stand  in  contact  with  the  pulp  after  boiling, 
it  i-  preferable  to  wash  it  at  once  in  the  digester  with  hot 
water.  If  cold  water  be  used,  the  encrusting  or  rcsiuous 
matters  are  precipitated  00  the  fibres,  and  are  then  difficult 
to  remove,  and  make  the  pulp  difficult  to  bleach.  • 
heating  the  wash  water  by  st.  am  i-  expensive,  and  as  hot 
water  can  he  provided  in  a  paper  mill  without  any  spi  cial 
sxpense  for  fuel,  it  is  better  to  have  a  system  by  which 
this  hot  water  can  be  conveyed  directly  to  the  digesters 
and  washing  engines  for  washing  purposes.  By  thus  using 
hol  water,  the  temperature  of  the  half-stuff  can  lie  regu- 
lated so  that  bleaching  can  be  effected  without  the  use  of 
acid,  a  stronger  fibre  being  thus  obtained,  and  expense  sa\  ed. 
Also  in  coloured  papers,  heating  by  -team  is  liable  to  affect 
the  dyes,  whilst  hot  water  is  not. 

The  writer  noticed  that  during  a  flood  which  caused  the 
1  aper  machines  to  he  run  with  hot  water,  though  frothing 
was  rather  heavy,  the  pulp  did  not  stiek  to  the  top  couch 
roil,  as  it  did  when  cold  water  was  used.-  S.  1'.  E. 

Paper,  Testing.     W.  llerzherg.     Mitt.  k.  t.  Veisnchsanst. 

zu  Berlin.  15.  i;  -  — B8. 
1.  Permeable  Spots  in  Paper. — The  paper  in  question — 
a  white  writing  paper  prepared  from  clean  rags  and  dressed 
w  ith  resin  paste — allowed  the  ink  to  run  through  in  places 
and  give  rise  to  coloured  patches  1  to  3  mm.  in  diameter 
on  the  underside.  These  places  were  detected  by  the  white 
appearance  they  exhibited  on  damping  the  sheet,  and  from 
their  behaviour  towards  Congo  Bed  and  Methyl  (  'range 
in  faintly  acid  solution,  revealed  the  presence  of  a'suhstance 
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with  an  alkaline  reaction.  On  treatment  with  iodine 
dissolved  in  potassium  iodide,  the  iuitially  blue  coloration 
produced  by  the  starch  gradually  changed  to  brown  from  the 
liberation  of  iodine,  the  blue  being  restored  by  weak  acid, 
and  thus  indicating  free  chlorine  (uitrous  acid  being  out  of 
the  question),  which  was  found,  together  with  lime.'ou 
extracting  the  paper  with  water.  This  behaviour  indicated 
the  presence  of  traces  of  bleaching  powder,  probably  due  to 
lack  of  care  in  cleansing  the  materials  after  bleaching. 

— C.  S. 

PATENTS. 

Multiple-Pulp  Papers,  Impts.  in  the  Manufacture  of. 
W.  A.  Kershaw  and  the  Medway  Paper  Mills  Co.,  Ltd., 
Maidstone,  Kent.  Eng.  Pat.  12,682.  June  9,  1896. 
The  two  or  more  differently  coloured  pulps  are  contained 
in  separate  stuff  chests.  The  second  and  third  layers  of 
pulp  are  delivered  to  boxes  placed  over  the  wire  of  the 
machine  at  required  distances  from  the  end.  Each  of  these 
boxes  is  provided  with  an  adjustable  opening  to  deliver  the 
pulp  upon  the  machine  wire  in  an  opposite  direction  to  the 
running  of  the  wire.  The  vacuum  boxes  take  off  the  water 
from  the  different-layers  of  pulp  in  the  usual  manner,  forming 
a  single  sheet  which  is  passed  through  the  machine  and 
finished  in  the  ordinary  way. — S.  T.  E. 

Digesters.  Cellulose  Boilers,  tmd  like  Steam  Boiling  Appa- 
ratus ;  Impts.  in.  C.  Kellner,  Vienna,  Austria.  Eng. 
Pat.  12,910,  June  11,  1896. 
The  inside  of  the  boiler  is  coated  with  shallow  hotow  iron 
plates  or  sections,  arranged  after  the  manner  of  the  staves 
of  a  barrel,  and  corresponding  to  the  form  of  the  shell  of  the 
boiler.  The  boiler  itself  is  protected  from  the  effects  of  the 
liquid  to  be  boiled,  by  a  layer  of  refractory  material,  such 
as  cement,  between  the  shell  of  the  boiler  and  the  before- 
mentioned  plates.  These  plates  are  connected  by  bent  pipes 
at  their  upper  parts,  and  steam  is  supplied  through  a  pipe 
extending  through  the  shell  of  the  boiler.  The  water  of 
condensation  is  removed  from  the  lower  parts  of  the  sections 
by  pipes  connected  with  a  common  outlet  pipe. — S.  P.  E. 

Fibre,  Paper,Tissues,  and  the  like  ;  Impts.  in  the  Method  of 
Waterproofing  Fabrics  made  of.  J.  Waugh,  Brad- 
ford, Yorkshire.  From  Amos  and  Co.,  Frankfort  a/M., 
Germany.     Eng.  Pat.  15,893,  July  18,  1896. 

The  improvements  consist  in  saturating  the  fabrics  with 
a  -olution  of  the  waterproofing  salts  (preferably  the  oleate 
or  other  fatty  salts  of  aluminium)  in  benzene  or  other 
readily  evaporating  solvent,  and  subsequently  evaporating 
the  solvent.— C.  A.  M. 

XX.-FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES  AND  EXTRACTS. 

Cerium  Oxide,  The  Purification  of.  Wvnmboff  and 
Verneuil.  Comptes  Rend.  124,  1230—1238. 
Besides  the  lower  oxide  (formulated  by  the  authors  CeO) 
and  the  higher  one  (formulated  Ce^O,),  there  exists  another, 
Ce60-  =  Ce3Oj.3(Y<  i,  very  stable,  which  is  formed  when 
cerium  compounds  ore  treated  in  solution  with  chlorine, 
according  to  Mosaoder,  or  fused  with  nitre,  according  to 
Debray.  Still  more  stable  and  mere  readily  formed  are 
compounds  of  the  formula  Ce.<  >. .  3MO,  where  M  =  La  or  Di. 
These  oxides  are  broken  up  completely  by  ammonium 
nitrate,  according  to  the  following  procedure  : — The  oxides 
obtained  by  calcining  the  oxalate-  arc  dissolved  in  warm 
nitric  acid,  evaporated  to  ft  syrup  to  remove  acid,  and  then 
diluted  largely  with  wat.r.  bo  a-  to  have  about  a  4  per  cent, 
solution  of  the  oxide-.  Adding  now  ammonium  nitrate  till 
the  soluti  -   some  5  per  cent.,  all  the  Ce:i04  pre- 

cipitates   ;  'rate,    while    the    oxides    MO    remain 

dissolved.  The  precipitate,  well  washed  with  ammonium 
nitrate,  is  free  from  lanthanum  and  didymium,  as  well  as 
from  oxides  of  the  yttrium  group.  The  solution,  pre- 
cipitated with  oxalic  acid  and  the  precipitate  treated  h;  a 
repetition  of  this  process.;,  ields  another  portion  of  the  cerium, 
and   so   on.      If  the   mixture  of  oxides   contains  p.s  much 


as  50  per  cent,  of  cerium,  it  will  not  dissolve  in  nitric  acid ;  in 
this  case  the  oxalates  are  dissolved  in  nitric  acid,  hydrogen 
peroxide  and  then  ammonia  added,  aud  the  liquid  boiled. 
The  precipitated  hydroxide,  after  washing,  is  dissolved  in 
nitric  acid  and  the  operation  conducted  as  above.  The  preci- 
pitate obtained  by  adding  ammonium  nitrate  for  the  first  time 
(75  per  cent,  of  the  total  cerium),  contains  all  the  thorium 
that  may  have  been  present.  To  remove  this,  the  cerium  as 
oxalate  or  nitrate  as  nearly  neutral  as  possible,  is  treated 
once  or  twice  with  a  strong  solution  of  ammonium  carbonate 
containing  free  ammonia,  which  dissolves  all  but  a  trace  of 
thorium  ;  and  this  trace  is  got  rid  of  by  crystallisation  of 
the  sulphate  in  neutral  solution  at  60°.  Iron,  the  only 
remaining  impurity,  is  now  removed  by  precipitating  the 
chloride  or  nitrate  in  warm  acid  solution  with  oxalic  acid, 
or  bv  keeping  the  sulphate  for  some  time  at  a  temperature 
of  400° — 150'. 

The  atomic  weight  of  such  a  product  is  constant ;  the 
oxide  itself,  calcined  at  a  high  temperature,  is  absolutely 
white— J.  T.  D. 

Cerium  O.vide,  Preparation  of.     K.  Moissau.     Comptes 
Rend.  124,  1233. 

A  notr  on  the  previous  paper.  Cerium  oxide,  giving  uo 
absorption  spectrum  in  strong  solution,  is  converted  into 
carbide  in  the  electric  furnace.  This  carbide,  in  fine  powder, 
wastreated  with  weak  nitric  acid  in  quantity  only  sufficient  to 
decompose  a  portion.  A  second  attack,  by  a  quantity  of 
acid  not  quite  enough  to  dissolve  the  whole,  gave  a  solution 
of  pure  cerium,  the  whole  of  the  iron  being  in  the  first 
solution  and  the  whole  of  the  thorium  in  the  unattacked. 
residue. 

By  simple  calcination  of  the  evaporated  secoud  portion, 
a  cerium  oxide  is  obtained  perfectly  white. — J.  T.  1). 

Kola  Splits,  Composition  of.  Report  on  the  Agricult. 
Work  in  the  Botan.  Gardens,  British  Guiana,  1893-4-5. 
121—122. 

The  composition  of  the  kola  nuts  from  Land  of  Canaan. 
Demerara  River,  is  given  as  follows: — Water,  49-49  per 
cent.;  fat,  0-82  psr  cent. ;  albuminoids  (containing  0-496 
per  cent,  of  nitrogen),  3- 1  percent.;  amides,  &e.  (contain- 
ing 0-019  percent,  of  nitrogen),  0- 12  per  cent.:  caffeine 
(containing  0-472  per  cent,  of  nitrogen),  1  69  per  cent.  ; 
sucrose,  1-93  percent.:  glucose,  0'54  per  cent.:  pectose, 
gums,  acrid  matters,  &c,  4-14  per  cent. ;  starch,  24-3  per 
cent.;  digestible  fibre,  7 -"3  percent.;  woody  fibre,  4-19 
percent.;  iron  peroxide,  007  per  cent.;  magnesia,  0-03 
per  cent.;  lime,  0'14  per  cent.;  potash,  069  per  cent.; 
soda,  0-03  per  cent.;  silica,  0-1  per  cent.;  sulphuric 
anhydride,  0- 16  per  cent. ;  phosphoric  anhydride,  0- 34  per 
cent.;  and  chlorine,  0-06  per  cent.  The  amount  of  alka- 
loids appeared  to  be  somewhat  above  the  average,  but  the 
greater  part  of  the  caffeine  in  fresh  kola  nuts  was  found  to  be 
in  the  form  of  a  glucoside  and  not  as  the  free  base.  It  was 
found  that  the  acrid  taste  frequently  observed  in  prepared 
kola  might  be  avoided  to  a  considerable  extent  by  thinly 
slicing  the  fresh  nuts  and  drying  them  in  a  current  of  air 
at  140— 16n  F.,  finishing  the  drying  at  220:  F.  The  acrid 
matter  appears  to  become  oxidised  and  there  is  an  increase 
in  the  amount  of  colouring  matter  in  the  nuts. — A.  S. 

Chelidonine.  A.  .1.  G.  Tvrer.  Apoth.  Zeit.  12,  442  -. 
Pharm.  J.  1897,  59,  21. 
The  material  operated  upon  was  obtained  partly  by 
E.  Merck  and  partly  prepared  from  fresh  chelidoniuni 
roots.  In  both  cases  the  base  crystallised  from  alcohol  in 
transparent  tables  melting  at  135  C.  Results  corresponding 
to  those  of  Henschke  and  Gelle  (Archiv.  Pharm.  1888  and 
1890)  were  obtained  with  regard  to  the  composition  of  the 
base  (C.-oH^NOj  +  H20)  and  its  behaviour  towards  reagents. 
Methyl  iodide  had  very  little  action  on  the  base  at  100°  C, 
but  at  130° — 140°  C,  a  crystallisable  compound  was  obtained 
having  the  composition  C:0H19XOSCH3I.  By  the  behaviour 
of  the  base  towards  acetic  and  benzoic  anhydride,  it  was 
found  that  only  one  of  the  five  oxygen  atoms  is  present 
in  the  base   as   an   I  )H  group.     The   compounds   obtained 
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had    the    following   oomporition:-— mono-acetylcholidonine, 

I'^ll.ji    HjO)NO  :  lo-ben-oylchelidoniue, — 

.    ,H    CI    B»0)NO, 
ri»'  elimination  of  water  observi  i   bj  Kcuschke  ooald  not 
M  confirmed.     A  crystalline  oxime,  t '  ,,U,  ,XO,  .Nun,  was 
obtained  by  treating  the  base  with  bydroxylaminc.     A    B 

I  Sfenthoglycol.     P.  Barbier  and  G.  Leser     Comptea 

Hind.  1897,  124,  1308—1311. 

Wiifn  oltronellal  is  shaken  with  10  times  its  weight  of 
.'>  pei  cent,  sulphuric  acid  l\>r  12  hours,  it  becomes  vise  ins, 
but  remains  colourless.  The  product,  smelling  strongly  of 
mint,  on  fractionation  under  a  pressure  of  10  uiin.,  yields 
isopulegol  and  ;i  bod"  of  the  formula  t'mll;.-,,  >_•  boiling  at 
U4  '— 1 13  under  in  mm.  pressure,  and  after  crystallisation 
from  petroleum  spirit,  melting  at  Bl  — 81°-5  C.  The  sub- 
stance appears  to  be  a  glycol  capable  of  losing  water  with 
formation  of  isopulegol  •.  the  authors  give  it  the  name 
menthoglveol  and  have  re-obtained  it  from  isopulegol. 

—A.  C.  W. 

Oil  of  Celery,  Constitution  of  the  Odoriferous  Constituents 
of.     6.  Ciamician  and   P.  Silber.     Ber.  1897,   30,    [11], 

1*419— 1424. 

m  the  high  boiling  portions  of  oil  of  celery,  sedanonie 
and  sedanolic  acids  were  isolated  (this  Journal,  1897,  169). 
Sedanonie  acid,  I     ll,ji,.  is  a  ketone,  and  from  the  decom- 
position products  of  its  oxime  the  formula — 
(COOH).CsH8.CO.C4H9 

is  deduced.  It  is  not  changed  on  heating  with  dilute  sul- 
phuric acid,  it  is  reduced  by  sodium  to  the  alcohol-acid, 
t  J I  -i  >  .  which  is  stable  towards  permanganate,  and  hence 
is  saturated.  On  oxidation  with  permanganate,  normal 
valerie,  normal  glutaric  and  oxalic  acids  are  obtained. 

Sedanolic  acid,  C  II  ,' '..  is  reduced  by  sodium  and  alcoh  il 
to  the  same  saturated  alcohol  acid,  but  by  the  action  of 
sodium  amalgam  sedanonie  acid  gives  an  oily  acid  of  the 
same  constitution  as  sedanolic  acid,  but  not  identical  with 
it.  Sedanolic  acid  oxidised  by  permanganate  in  the  cold,  is 
chiefly  converted  into  o-oxyamyl-1  id,  the  lactone  of 

which  also  p  issessi  i  i  celery-like  smell. 

In  oil  of  celery,  sedanolic  acid  is  probably  contained  ns 
the  anhydride — 


C,.H 


t  II  I 


CO 


tetrahydrobutyl   phthalide.     Holies  of  similar  constitution 
appear  to  have  the  celery  odour. —  A.  C.  \Y. 

Caffeine,  Some  Properties  of.     K.  Tassilly.     Hull.  Soc. 
Chim.  IS'jt,  17,  596—599. 

An  examination  of  certain  properties  of  caffeine   which   are 
of  importance  in  its  determination. 

1.  Caffeine  hydrate  does  not  lose  the  whole  of  its  water 
at  150°,  the  temperature  at  which  it  is  partially  volatile. 
At  110°  the  anhydrous  substance  does  not  lose  weight,  hut 
the  hydrate  heated  to  this  temperature  lose-  6"93  percent. 

2.  \\  lieu  an  aqueous  solution  of  caffeine  is  evaporated 
on  the  water-bath,  none  is  volatilised  with  the  steam. 

3.  In  aqueous  solution  caffeine  is  decomposed  by  lime 
at  100'.  ammonia  being  slowly  evolved,  luder  the  same 
conditions  magnesia  causes  no  evolution  of  ammonia. 

4.  The  partition  of  caffeine  between  its  Bolvents  e 

to  be  normal  when  the  liquids  contain  extractive  substances 
as  iu  the  treatment  of  natural  products, — A.  C.  W. 

Dextro-rotatory  Licarhodol.  P.  Barbier  and  (i.  I.eser. 
Bull.  Soc.  Cnim.  1897,  17,  .'>90  -596.  see  this  Journal, 
1896,  C13. 

Tfie    existence   of  this  alcohol   having  been  doubted,   the 
authors  now  give  a  more  detailed  account  of  their  work. 

Pure  licareol,  boiling  at  80  — 88  C.  under  10  mm. 
pressure  and  with  the  rotation  aD  =  —  12°*45,  was  heated 
at  lJu — 160°  for  8  hours  with  its  owu  weight  of  acetic 
anhydride.  After  removal  of  acetic  acid  and  distillation 
under  10  nun.  pressure,  four  fractious  were  obtained,  50  — 
containing   terpeues,   80 — 105°    containing   unaltered 


licareol,   l  15      iii    containing  the   eater,  and   a  highei 

laming   an  ether  ( l'„,ll ,- 1_,<  >,  boiling    al   145 

150   under  10 The  ester,  which   boils  at  119 — 120 

under  the  same  pressure,  was  saponified  by  thi  gra 
addition  of  alcoholic  potash,  excess  being  avoided.  The 
alcohol  was  precipitated  by  water:  after  two  distillation* 
ii  boiled  at  iij.-iu  undei  9  mm.,  had  the  densitj  0  904 
at  0  ,  the  rotation  for  -odium  light  o„  =  +  I  8'.  the 
yield  «a-  B0(  ol.— A.  C.  W 

Asafmtida,   Composition    <>/'.      J.    Polasek.      Archil     der 
Pharm.  1897,  [2],  through  Pharm.  Zeit.  1897,12,240. 

Tin  percentage  composition  of  pure  tears  of  amygdaloid 
asafmtida  was  found  to  be:  —  Resin,  soluble  in  ether  i  G 
acid  ester  of  osarosinol-tannol),  61*40 ;  resin,  insoluble  in 
ether  (free  asarcsiuol-tunnol  i,  ii'OH;  gum,  25*1  ;  volatile 
oil,  6*7;  vanillin,  0*06*  free  ferultu  acid,  1*28;  moisture, 
2'30  ;  and  foreign  matter.  2*5, 

The  formula  for  asaresinol  tannol  is  I  ,11,, i  •,.  ft  gives 
a  benzoyl  derivative,  I  ,11  ,ii  I  Hi  ii.  and  an  acetyl 
derivative,  (',,11  0  ■  H1  ''  Isaresipol-tannol  contain- 
therefore  mi  hydroxy!  group.  <  ll  0  OH.  On  hydro- 
Using  with  sulphuric  acid,  unihelliferone  is  obtained. 

—J.  O.  B. 

Toiu  Balaam,  Spurious.    J.  O.  Braithwaite.     Pharm. 

Jouro.  1897,  58,  307. 
Tur  price  of  Tola  balsam  being  at  present  very  high,  and 
the  genuine  article  apparently  but  rarely  met  with  in  the 
drug  market,  it  i-  not  surprising  that  fictitious  samples 
arc  occasionally  imported.  A  considerable  quantity  of  the 
balsam  under  notice  ha-  recently  reached  the  port  of 
London. 

It  differs  very  markedly  in  physical  characters  from  the 
genuine  substance,  being  soft  and  much  more  v  tscid,  i  specially 
when  chewed.  I'nder  the  microscope  but  few  ery.-t  ds  were 
to  he  seen  in  a  thin  layer  of  the  substance.  With  genuine 
Tolu  balsam,  the  field  is  crowded  with  them.  Kxtracted 
with  successive  quantities  of  boiling  water,  it  yielded  1*15  per 
cent,  of  crystalline  acid  on  cooling.  This  acid  was  frac- 
tionally crystallised  from  boiling  water,  when  each  fraction 
was  found  to  melt  -harply  at  133  ('..  and  to  consist  wholh 
of  cinnamic  acid.  Genuine  Tolu  balsam,  under  similar  treat- 
ment, gave  4*2  percent,  of  cinnamic  acid.  Treated  with 
carbon  bisulphide, the  doubtful  sample  gave  01 -4  percent, 
of  -oluble  matter  as  a  fragrant,  brown,  transparent,  viscid 
mass,  with  a  total  acid  number  of  274  when,  saponified  with 
alcoholic  potash.  Genuine  Tolu  balsam  gives  with  bi- 
sulphide a  perfectly  white  crystalline  residue,  the  total 
acid  number  of  which  should  nc(  tall  below  300.  It  is 
evident  that  the  product  referred  to  caunot  be  regarded  as 
the  true  official  balsam  of  Tolu  derived  from  Myroxylon 
toluifera,  and  therefore  it  should  not  be  used  for  medicinal 
purposes ;  it  may  be  derived  from  some  Dearly  allied  species, 
since  it  differs  materially  from  substituted  or  factitious 
samples  previously  reported  on  by  the  author  and  other-. 

— J.  O.   B. 

Argentol.     Pharm.  Zeit.  1897.  42,  243. 

"ArgenTOL"  is  a  synthetic  antiseptic,  consisting  of  a  com- 
bination of  silver  with  quinosol.  It  forms  a  yellowish 
almost  odourless  powder,  sparingly  soluble  in  water  or 
iu  alcohol.     Its  composition  is  C9rJsN(OH)SO,.Ag. 

—J.  (i.  It. 

Sodium  Tetraborate,  So-called,  and  Magnesium  Tetra- 
borate. Pharm.  Zeit.  1897,  42,  191,  201,  223. 
I  0N3XDE i:\Bi.E  confusion  has  arisen  through  tlie  incorrect 
application  of  the  term  tetraborate  of  sodium  to  several 
distinct  preparations  of  borax  and  boric  acid.  Chemically 
the  term  tetraborate  of  sodium  can  only  be  correctly-  applied 
to  borax,  and  yet  it  ha-  been  used  by  Kafemann  to  desig- 
nate a  preparation  ot  borax  5  •  .">  parts,  with  boric  acid 
10  parts.  Oonrady  states  that  the  same  substance  should 
be  prepared  from  two  molecular  weights  of  boric  acid  and 
one  of  borax.  Janicke-GSrlitz  again  describes  the  salt  as 
being  prepared  from  equal  pans  by  weight  of  boras  anil 
boric  acid  dissolved  iu  an  equal  quantity  of  water.  This 
last  preparation  has  the  property  of  crystallising  out  very 
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slowly  from  warm  saturated  solutions,  so  that  when  injected 
into  a  cavity,  such  a-  the  aural  passage,  it  slowly  solidifies, 
and  thus  forms  a  permanent  antiseptic  plug. 

Magnesium  tetraborate  is  prepared  as  a  solution  or  as  a 
white  powder,  soluble  in  four  parts  of  hot  water.  Kuchen- 
thal  gives  the  following  directions  for  its  preparation:  — 
Mix  boric  acid,  in  powder,  25  parts  ;  magnesia,  4  parts  ; 
with  water,  at  least,  150  parts;  warm  until  complete 
solution  is  effected,  filter  from  any  excess  of  magnesia 
left  insoluble  ;  this  solution  is  intended  for  application  to 
the  diphtheritic  membrane  or  for  internal  administration  ; 
when  required  in  the  powdered  form,  the  same  ingredients 
are  merely  rubbed  together  with  a  little  water  and  dried 
at  a  low  temperature. — J.  0.  B. 

Ether,   Aldehyde   in,   Method  for  Hie  Determination    of. 

Maurice  Francois.     J.  Pharin.  Chim.  1S97,  5,  321. 
See  under  XXIII.,  page  704. 


Explosive    Compound,  A   New.     W.  Majert,  Griinau,  near 
Berlin.     Eng.  Fat.  13,552,  June  1,  1897. 

The  use  of  ammonium  bichromate  is  claimed  as  an  ex- 
plosive agent,  the  explosion  being  brought  about  by  a 
detonator. — W.  M. 


XX1IL— ANALYTICAL  CHEMISTRY. 

APPARATUS,  ETC. 

Fractional  Distillation  of  Benzine  [Petroleum  Spirit], 
New  Apparatus  for  the.  L.  Singer.  Chem.  Kev.  Fett- 
u.  Harz-Ind.  4,  [8],  108. 

This  apparatus  was  designed  by  the  author  to  obviate  the 
disadvantage,  inherent  in  the  dephlegmators  of  Glinsky  and 
Lebel,  of  the  excessive  height  through  which  the  distilled 
vapours  have  to  ascend,  and  which  has  now,  in   the  present 


XXII.— EXPLOSIVES.  MATCHES,  Etc. 

Chloride  of  Nitrogen.     W.  Hentschel.     Ber.  1897.  30, 

[11],  1434—1437. 

Indifferent  solvents  diminish  the  explosive  nature  of 
chloride  of  nitrogen.  A  10  per  cent,  benzene  solution  can 
be  lighted  or  poured  over  a  red-hot  plate  without  remarkable 
appearances  of  decomposition.  The  substances  which  cause 
chloride  of  nitrogen  to  explode,  react  very  rapidly  on  its 
solutions,  but  mainly  in  a  controllable  manner  ;  the  action  of 
phosphorus  on  a  concentrated  solution  alone  assumes  an 
explosive  character.  The  solutions  are  sulphur -yellow, 
strongly  refractive  liquids,  quickly  decomposing  in  sunlight, 
but  only  slowly  in  the  dark,  the  rate  of  decomposition  being 
but  little  dependent  on  the  nature  of  the  solvent.  In  the 
decomposition  of  the  benzene  solution,  free  nitrogen  and 
benzene  hexaehloride  are  formed ;  from  the  carbon  bisulphide 
solution  chloride  of  sulphur  is  obtained  ;  from  chloroform, 
chlorine,  hydrochloric  acid,  and  ammonium  cldoride. 
Chloride  of  nitrogen  dissolved  in  ether  is  completely 
converted  into  ammonium  chloride. — A.  C.  W. 

PATENTS. 
Pyroxylin  Smokeless  Explosives,  lapts.in  the  Manufacture 

of.      H.   Maxim,  London.      Eng.    Pat.    16,858,  July  29, 

1896 
The  inventor  forms  pulped  guueotton,  of  varying  degrees  of 
solubility  in  a  mixture  of  ether  and  alcohol,  into  sheet-  of. 
paper  which,  after  having  been  treated  by  the  solvent,  will 
adhere  when  pressed  together,  and  thus  a  body  of  any 
desired  thickness  can  be  built  up,  which  it  is  claimed  will 
not  warp  or  crack  in  drying.  The  density  of  the  explosive 
can  he  modified  by  altering  the  proportions  of  the  "  soluble  " 
and  "  insoluble  "  nitrocotton. — \V.  M. 

Explosives,  Impts.  in  the  Preparation  of.     L.  Roux,  Paris, 

France.  Eng.  Pat.  4672,  Feb.  20,  1897. 
The  inventor  produces  explosives  for  blasting  purposes 
n  hich  he  calls  "  belterines,"  by  mixing  ammonium  cresj  !ate 
v,  itfa  ammonium  nitrate  in  the  proportions  4i  to  22  per  cent. 
of  the  cresylate  to  78  to  95 J  per  cent,  of  the  nitrate.  Five 
per  cent,  of  potassium  chlorate  dissolved  in  water  is  then 
introduced  into  the  mixture  and  thoroughly  incorporated 
with  it,  and  after  drying,  the  composition  is  compressed  luto 
cartridges.  Another  composition  consists  of  a  mixture  of 
the  ammonium  cresylate  and  nitrate  a-  above,  with  about 
10  per  cent,  of  nitroglycerin  containing  1  per  cent,  of  nitro- 
cotton.  Detonators  containing  1  —  1'5  gnus,  of  fulminate 
should  be  employed. — W.  M. 

Explosives,  Impts.  in.     O.  F.  Carlson,  Stockholm,  Sweden. 

Eng.  Pat.  10,362,  April  20,  1897. 
The   explosive-  patented   con-ist  of  from  40 — 98  per  cent, 
by  weight  of  ammonium  perehlorate,  and  GO— 02   per   cent. 
of  inflammable   substances    such    as    astatki,   naphthalene, 
paraffin,  charcoal,  sugar,  Sec. — W.  M. 
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instance,  been  reduced  to  about  20  cm.  Platinum  gauze  is 
employed  to  close  the  bulbs,  the  glass  balls  being  dispensed 
with,  as  formerly  used.  These  balls  interfered  with  the 
distillation,  besides  being  a  source  of  danger  of  breakage  in 
transit. — C.  S. 
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Gat  Analysis,  Industrial;  Apparatus  for.     1..  Vignon, 
(  omptes  Rend.  124,  1244—1846. 

\\   apparatus   similar  in  instruction   to  ti 

Orsat,  consisting  of  a  measuring  vessel   with   water  i 
voir,  into  which  the  gna  can  be   aspirated,  and  from  which 
it  can  be  driven  into  one  or  more  nbsorption  vi  ssels,  or  into 
:i  mercury  endiometcr  for  explosion.     Example 
of  the  procedure  in  an   analysis,  and   of  the   calculatiocs 
necessary  to  allow  for  the  volume  of  the  capillary  count 
tube.— J.  T.  D. 

Seated  Glass  Tubes,  Apparatus  for  Simuitant  ou  '    Hi  riling 
and  Shaking  in.     E.  Fischer.     Her.  30,  1485—1487. 

V  ■  convenient  laboratory  apparatus  exists  for  hi 
at  the  same  time,  agitating  substances  in  scaled  l'I.is-  tubes. 
The  author  bas  described  an  apparatus  which  he  has  used  in 
a  research  in  the  urea  group,  where  substances  soluble  with 
difficulty,  can  only  be  brought  to  react  with  oils  at  a  high 
temperature  bj  continued  shaking.  The  apparatus  works 
11  that  the  author  recommends  it  for  similar  porpi 

CM. 


employed  in  the  laboratories  of  coloui  factories.  &c,  iu 
Inning  a  handle,  by  which  it  is  secured,  by  means  of  a 
elauip,  iu  any  desired  position. — T.  A.  L. 

INORGANIC   CHEMISTRY.— 
QUANTITATIVE. 
.1  .  V  m  lit,  Estimation  cf,  in  presence  in  Copper, 

G.  1..  Heath.     Eng.  and  Mining  J.  L897,  63. 

Thk  author  recommends  the  following  method  for  the 
estimation  of  traces  of  arsenic:  — The  precipitate  of 
arsenious  sulphide  and  sulphur  obtaiutd  in  a  regular 
analysis,  or  by  one  of  the  distillation  methods,  is  digested 
with  20  e.c.  of  fuming  nitric  acid  until  the  sulphur  is 
— Ived,  and  then  evaporated  with  .5  c.c.  of  pure  concen- 
trated sulphuric  acid  until  white  fumes  are  evolved.  The 
liquid  is  then  cooled  and  diluted  with  about  2  volumi  - 
water.  A  Marsh's  hydrogen  generater  is  prepared, 
25  grms.  of  chemically  pure  zinc  (granulated  to  pass  a 
20-mesh  sieve  and  he  retained  by  one  of  SO  meshes  to  the 
inch)  are  placed  in  the  bottle  and  covered  with  water  to 
the  depth  of  1  in.  A  calcium  chloride  tube  is  connected  to 
the  bottle  and  then  a  piece  of  combustion  tubing  ($  in. 
internal  diameter  and  about  2  ft.  long).  4  ins.  of  the 
tube  are  maintained  at  a  cherry-red  heat  during  the  evolu- 
tion of  gas,  and  this  portion  of  the  tube  is  surrounded  with 
a  double  layer  of  coarse  brass  or  copper  gau/.c  to  prevent 
overheating  and  sagging.  The  hitter  portion  of  the  tube 
is  constricted  at  three  or  four  points,  and  the  evolution  of 
hydrogen,  which  is  started  by  sulphuric  acid  (diluted  with 
an  equal  volume  of  water  and  one  drop  of  platiuie  chloride), 
is  maintained  at  such  a  rate  that  the  burning  jet  of  hydrogen 
at  the  end  is  only  J  in.  high.  After  lighting  the  jet,  the 
solution  to  be  tested,  after  mixing  with  a   solution  of  05 


grm.  of  chemically   pure  tin   in  strong  hydrochloric 
i-  gradually  introduced  into  th 

addition  ot  the  solution  should  tak.-  about  I  hours,  and 
the  I  if  are*  niuretted  hydrogen  are  driven  forward 

■  Mine  dilute    sul|  I    through    the   funnel,  until 

rlyall  the  zinc  is  dissolved.     The  tube  is  then  cooled, 
the  short  portion  containing  the   film  trsenlc  cut 

off,  weighed,  and  the  weighing  repeal  id  after  dissolvin 
volatilising  the  arsenic  film. 

The  author  obtained  pi  eordant   results  by  this 

method  for  amounts    of  than  ''.  mgnns.,  on 

making  check  analyses.  The  addition  of  till  chloride  is 
important,  as  in  the  absence  of  it.  the  zinc  retains  a  certain 
amount  of  arsenic  —  A.  S. 

I  ■    '   lt<      '"in  for,  iiml   Quantitative 

Estimation    of,    Colorimetrically.      E.    Riegler.      Zeit-. 

Anal.  (hem.  36,  .177— :;7>. 

Napbthiokic   acid,  proposed  as  a  t.-st  for  nitrites   (this 
861),  is  not  always   procurable  of  constant 

quality,  and  its  value  as  a  reagent  is  thereby  impaired. 

\  re  igenl  is  now  prepan  d  v  ui  b  is  .'  i  .  ositive 

as  naphtuiouic  acid,  and  not  ■  abject  tj  this  variability. 
•J  grins,  of   chemically   pure  sodium   naphthionate   and 
m.  of  pure  /3-naphthol  are  added  to  gnu  c.c  of  distilled 
gorously    shakes,   and  filtered.      The  solution   is 
colourless,  and   may    be  kept    in  the   dark    without   eh    i 
lo  c.c.    of  the    solution    to  be   teste  1   are  placed    in   a  te-t 
tube,  10  drops  of  the   naphthol  reagent  added  and    2  dr  ips 
mcentrated   hydrochloric  acid,  and  the  mixture  well 
shaken:  SO    drops    of    ammonia    are    now  allowed    to    flow 
down  the  tube,  held  in  a  slanting  position,  when  a  red  ring 
appear-   at   the  junction    of   the    liquids.     On    Shaking,  the 
whole  fluid   becomes  more  or  less  red  or  rose-colot 

irding  to  the  quantity  of  nitron-  acid  present  As  dilute 
solutions  of  the  reagent  show  a  violet-blue  fluorescence,  the 
colour  must  he  viewed  by  transmitted  light.  The  reaction 
is  uncommon]]  sensitive,  showing  1  part  of  nitrous  acid  iu 
100  millions.  It  may  be  shown  in  I  c.c.  of  rainwater  or 
1  c.c.  of  saliva.  The  reaction  depends  on  the 
of  naphthionic  acid  by  nitrous  acid  into  diazonaphth:i 
sulphonic  acid,  which  forms  with  /S-naphthol  and  ammonia 
a  red  azo  dye. 

The  standard  solution  for  applying  the  reactii 
lively  is  made  by  dissolving  0*406  grm.  of  silvi  r  nitrite  iu 
hot  water,  adding  some  sodium  chloride,  ami,  when  cool, 
making  up  to  a  litre.  100  c.c.  of  this  solution  contains 
grm.ofNjOj.  1  n  c.c.  are  placed  in  a  flask,  20 — 30 
drops  of  the  reagent  added  and  J  drops  of  concentrated 
hydrochloric  acid.  It  i>  then  repeatedly  shaken,  and  20  drops 
tnmonia  run  in.  ( In  shaking,  the  mixture  becomes  rose- 
red  in  colour,  and  serve-  for  comparison  with  the  solution 
to  be  tested.  It  must  be  freshly  prepared  for  each  deter- 
mination. 

By  this  method  0-00005  grm.  of  >'<  >,  in  1  litre  of  water 
u:av  be  estimated. 

Tie  reagent  may  be  also  prepared  in  the  solid  form  by 
mixing    equal    part-    of    naphthionic  acid    and  jS-m-p.'ithol 
intimately  in  a  mortar.     A  pinch  of  the  powder  will  -■ 
id  of   the   20  drops  of   reagent.     The   powder    fa 
absolutely  unchanged,  and  is  as  sensitive  as  the  solution. 

—L.J.  dc  XV. 

Aluminium  Utensils,  Analysis  of.     11.  Balland.     Compte- 
Kend.  1897,  124,  1313— 1315. 

Tin.  author  ha-  devised  a  simple  method  for  the  pnrposi 
the  examination  of  the  vessels  supplied  to  the  French  army, 
the  processes  already  described  beiug  considered  too  long 
for  the  purpose  (see  this  Journal,  1896,  136,  830).  The 
aluminium  vessels  should  contain  99 — 99-5  per  cent,  of  the 
metal,  and  those  composed  of  the  copper  alloy,  2—3  per 
cent,  of  copper. 

"  Pure  "  Aluminium. — 0-5  grm.  of  the  metal  cut  into  thin 
strips  is  subjected  to  the  action  of  50  c.c.  of  water  and 
10  c.c.  of  pure  hydrochloric  acid.  When  the  action  slackens, 
the  dish  is  gently  warmed  until  all  evolution  of  gas  has 
1.  Under  these  circumstances,  carbon,  silicon,  and 
copper  aie  unattached  :  they  are  filtered  off,  washed,  ignited, 
and  weighed.     To  half  of  the  filtrate,  10  per  cent,  potash  is 
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added  in  quantity,  and  the  mixture  warmed  for  half  an 
hour  :  the  precipitate  is  redissolved  on  the  filter  by  dilute 
hydrochloric  acid,  aud  the  solution  again  treated  with 
potash :  the  ferric  hydrate  is  now  filtered  off,  washed, 
ignited,  and  weighed.  In  the  second  half  of  the  filtrate, 
aluminium  and  iruii  are  precipitated  together  by  ammonia. 

Copper  .  I lloy. —  Two  quantities  of  0  ■ .")  grm.  are  separately 
attacked  by  ."1  c.c.  of  hydrochloric  acid  aud  50  c.c.  of  water, 
the  end  of  the  reaction  being  accelerated  by  warming.  The 
copper  is  filtered  off  from  one  solution,  ignited,  and  weighed. 
In  the  filtrate,  iron  and  aluminium  are  determined  as  before. 
The  copper  in  the  second  dish  is  dissolved  by  adding  25 — 
30  drops  of  nitric  acid.  The  residue  now  contains  carbon 
and  silicon  ;  this  mav  be  filtered  off,  ignited,  and  weighed. 

—A.  C.  W. 

Tin  in  Tin-Plale,  Estimation  of.     H.  Masfbaum. 
Zeits.  angew.  (hem.  1S97,  329. 

The  process  suggested  by  Lunge  and  Marmier  (this 
Journal,  1895,  822)  has  several  disadvantages,  involving,  as 
it  does,  complicated  apparatus,  and  requiring  great  care 
during  the  heating.  The  following  method  is  preferable  : — 
25  grms.  (or  even  100,  if  a  fair  sample  cannot  easily  be 
obtained)  of  the  material  are  boiled  for  five  minutes  with 
50  e.c.  of  10  per  cent,  hydrochloric  acid,  and  the  liquid 
poured  off  into  a  250  c.c.  flask  ;  the  operation  beiDg  repeated 
with  fresh  acid  two  to  four  times,  until  the  iron  is  seen  to  be 
completely  stripped.  The  solution  does  not  need  filtering, 
but  is  at  onee  made  up  to  the  mark,  and  50  c.c.  treated  with 
ammonia  in  a  100  c.c.  flask  till  stannous  hydrate  begins  to 
fall,  when  10  c.c.  of  yellow  ammonium  sulphide  are  added, 
the  whole  shaken,  filled  up,  and  filtered.  50  c.c.  of  the 
filtrate  are  diluted  with  water,  all  the  tin  sulphide  thrown 
down  by  acetic  acid,  and,  after  standing  over  night,  the  pre- 
cipitate is  brought  on  to  a  filter  by  the  aid  of  10  per  cent, 
ammonium  acetate.  As,  owing  to  the  certain  absence  of 
copper,  ammonium  instead  of  potassium  sulphide  is  employed, 
the  washing  need  only  be  very  slight ;  in  fact,  50  c.c.  of  the 
sulphide  solution  can  be  directly  evaporated  and  ignited  in 
a  porcelain  crucible,  but  the  former  method  is  preferable. 
The  precipitate  is  finally  heated  with  fragments  of  ammo- 
nium carbonate  until  the  ash  is  white.  The  results  quoted 
by  the  author  are  satisfactory;  and  he  notes  that  the  per- 
centage of  tin  in  tin-plate  usually  lies  between  1  "91  and 
3-07.— F.  H.  L. 

ORGANIC  CHEMISTRY.— QUALITATIVE. 

a*  and  B-Napiithol,  A  Reaction  to  distinguish  between. 
E.  Leger.  Bull.  Soc.  Chim.  17,  [11],  546—547. 
A  saturated  solution  of  the  naphthol  to  be  tested  is  made 
by  rubbing  in  a  mortar  with  water  for  some  time  and  filter- 
ing. To  !0  c.c.  of  this  solution  are  added  a  couple  of  drops 
of  a  sodium  bypobromils  solution,  made  by  diluting  30  c.c. 
of  sodium  hydroxide  solution  of  sp.  gr.  I  -33  with  100  c.c. 
of  water  and  adding  5  c.c.  of  bromine.  With  o-naphthol  a 
violet  colour  i-  struck  or  even  a  precipitate  formed,  while 
with  /8-naphthol  a  yellow  tint  is  first  seen,  which  becomes 
greenish,  "  dead-leaf  coloured,"  and  finally  yellow  again. 
The  reaction  with  the  a-compound  is  very  much  more 
delicate  than  that  with  the  other,  so  that  by  diluting  the 
solution  of  /3-naphthol  before  applying  the  test,  one  can 
detect  in  a  sample  even  1  per  cent,  of  the  o-compound.  The 
naphthol  solutions,  as  well  as  the  hypobromite,  must  be 
freshly  prepared. —  .1.  T.  D. 

Aldehydes  and  Ketones,  Colour   lit  actions  of.    Bela  von 
Bittu.     Zeits.  Anal.  Chem.  36,  369—376. 

Aldehydes  and  ketones  give  colour  reactions  with  salts  of 
meta-diamines.  A  (i  •  5  to  1  ■  0  per  cent,  aqueous  or  alcoholic 
solution  of  a  chloride  of  meta-diaminc  is  prepared,  and  a 
few  c.c.  of  the  solution  are  poured  into  an  aqueous  or 
alcoholic  solution  of  the  substance  to  be  tested.  The 
alcohol  must  be  free  from  aldehyde  and  ketone.  In  a  few 
minutes  the  reaction  takes  place  with  an  intense  greenish 
flrorescente,  and  reaches  its  maximum  intensity  in  two 
hours.  The  colour  disappears  on  addiDg  alkali,  is  restored 
on    acidifying,   but   is   enfeebled    by    mineral    acids.     The 


reaction    occurs    if   the   forinyl  or  carbonyl   group  is  not 
united  to  a  completely  substituted  hydrocarbon  group. 

The  author  also  examined  Schiff's  fuehsin  sulphurous 
acid  reaction,  and  obtained  results  differing  in  many  parti- 
culars from  those  of  other  observers.  He  also  finds  that 
the  reagent  alone  always  shows  a  distinct  bluish-violet 
coloration  on  cooling  after  being  boiled,  so  that  it  is  not 
conclusive  of  the  presence  of  an  aldehyde  or  ketone  if  a 
faint  colour  appears  after  boiling.  Grape-sugar  gives  no 
reaction. — L.  J.  de  W. 

Tea,  A  New  Adulterant  of.  [Detection.]  J.  Delaite 
and  H.  Lonay.  Bull.  Assoc.  Beige  des  Chim.  11  [1], 
13—21. 
The  sample  of  (green)  tea  examined  was  found  to  contain 
68  per  cent,  of  extraneous  leaves  rolled  into  a  globular 
shape.  On  steeping  in  water  these  unrolled  less  readily 
than  the  true  tea.  A  bluish-grey  powder  separated  from 
the  leaves  under  water,  and  was  found  to  contain  manganese 
in  addition  to  ordinary  ash  constituents,  but  no  copper  or 
lead.  The  microscopic  examination  of  the  powder  led  to 
the  conclusion  that  earth  and  indigo  had  been  used  to 
imitate  the  colour  of  pure  tea.  In  general  form  the 
extraneous  leaves  resembled  Then  chinensis,  but  differed 
therefrom  in  microscopic  character,  as  also  from  Epilobium, 
Vaccinium  arctostaphyllos,  and  other,  known  vegetable 
adulterants,  and,  in  fact,  could  not  be  botauically  identified. 
The  authors,  however,  consider  that  it  is  sufficient  in 
practice  for  the  chemist  to  detect  the  presence  of  ex- 
traneous adulterant  leaves  in  tea,  without  specifying  their 
nature. —  C.  S. 

Sausages,  Detection  of  Artificial  Colour  in.     H.  Bremer. 

Forschungs-Ber.  1897,4,  [2],  45— 48. 
Cases  have  frequently  occurred  in  the  author's  experience 
in  which  artificial  colouring  matter  could  be  detected 
microscopically  in  the  fibres,  but  could  not  be  extracted  by 
any  of  the  usual  solvents,  such  as  alcohol,  amyl  alcohol,  or 
a  mixture  of  glycerin  and  alcohol.  In  such  cases  a  mixture 
of  equal  parts  of  glycerin  and  water,  as  recommended  by 
Klinger  and  Bujard,  is  the  best  solvent.  The  finely 
divided  sausage  is  heated  on  the  water-bath  for  several 
hours  with  two  volumes  of  this  mixture  (slightly  acidified), 
the  yellow-coloured  liquid  freed  from  fat  and  filtered,  and 
the  colouring  matter  precipitated  as  lake  by  the  addition  of 
alum  and  ammonia.  On  placing  the  test  tube  before  the 
spectroscope,  the  absorption  lines  of  carmine  lake,  lying 
between  b  and  D,  may  easily  be  identified.  Since  carmine 
lake  gives  a  red  solution  with  hydrochloric,  nitric,  and 
tartaric  acids,  whilst  the  acid  solution  of  the  sausage 
colouring  matter  is  yellow,  it  is  suggested  that  the  carmine 
is  present  in  some  other  form  than  lake,  possibly  combining 
with  the  preserving  agent  to  form  a  compound  insoluble  in 
alcohol.— C.  A,  M. 

Cheese,  Detection  of  Jlfargarin  in.     H.  Bremer. 

Forschungs-Ber.  1897,4,  [3],  51— 53. 
The  old  method  of  extracting  -the  fat  from  cheese  with 
ether  is,  in  the  author's  opinion,  open  to  the  objection  that 
impurities  are  simultaneously  extracted.  By  Henzold's 
process,  in  which  the  fat  is  extracted  by  shaking  the  cheese 
with  5  per  cent,  potash,  all  the  free  fatty  acids,  as  well  as 
those  in  combination  with  the  ammonia,  are  saponified. 
The  method  recommended  as  the  most  satisfactory  is  to 
>hake  the  finely  divided  cheese  with  water  at  20^ — 30°, 
preferably  acidified  with  sulphuric  acid  (5:200),  aud  to 
apply  centrifugal  force,  when  the  fat  rises  to  the  surface, 
whilst  the  albuminoid  substances  coagulate  at  the  bottom. 
In  addition  to  the  determination  of  the  usual  constants, 
valuable  information  may  be  obtained  from  the  iodine 
number  of  the  liquid  fatty  acids  separated  by  the  process 
described  by  the  author  (this  Journal,  1897,  641).  In  a 
number  of  experiments  with  pure  butter  fat,  the  iodine  value 
of  the  liquid  fatty  acids  did  not  exceed  95,  even  when  the 
cows  had  been  fed  on  maize  oil-cake.  A  sample  of  Edamur 
cheese,  when  thus  examined,  yielded  a  fat  the  liquid  acids  of 
which  had  an  iodine  value  of  93*35,  whilst  the  values 
obtained  with  two  samples  of  margarin  cheese  (Bodamur 
aud  Backstein)  were  110-3  and  109-0  respectively. 

— C.  A.  M. 
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<</.'(.  i  \  /<    i  in  uisiky.—  iji   i  \  ri  i  •  i  in  E 

Paraffin  in  /  Tar  Products,  Estimation  of.      II. 

I   aenlohr.     ZeiU.angew.Chem.  1897,800  and  888. 
This   paper   consists  of  a   detailed   examinatiuu   inio   the 
proeeasn  devised  bj  Zaloxiecki  and  Holand  fur  the  d 
ruination  of  paraffin  in  lignite-tar  oils ;   Holde's  method  not 
being  dealt   with,  as  il   ij   designed    -imply    tot   petroleum 
products  which  give  a  residue  insoluble  in  nlcoh  il>     A 
result  of  a  large  number  of  experiments,  which  he  records 
at  length,  tlu-  author  concludes  that  all  the  methods  winch 
have  hitherto  been  published  are  but  moderately    accurate 

even  whe ilj  paraffin3  of  a  high  melting  point  hue  to  be 

determined;  where,  however,  softer  paraffins  are  in  question, 
they  become  valueless,  for  the  following  reasons :  —  (1)  The 
tempera)  tret  ISS   C.)  at  which  it  i<  usual!;  recom- 

mended  to  dry  the  products  an-  too  high,  and  cause  con- 
siderable loss  by  volatilisation;  for  instance,  a  paraffin 
melting  at  29 •  5  may  lose  10  per  cent.,  and  one  melting  at 
1-4  percent,  at  100  C;  while  at  ISS  .  a  33  paraffin 
"ill  I  .1  a   4!-     sample  1*8   percent.      Moreover. 

theei  il  of  these  losses  is  entirely  dependent   on 

the  time  ot'  heating,  ami  also  on  the  size  ami  shape  of  the 
i  containing  the  paraffin.  (2*1  The  solubility  of  the 
lower  paraffins  in  ethyl  alcohol  is  greater  than  that  state!  '  \ 
HOland  (this  Journal,  1894,  286);  for  both  Holde  ami  the 
present  author  agree  that  100  C.C.  of  99'5  per 'ceDt.  spirit 
dissolve  0-08  grm.  of  a  specimen  melting  at  55° 
Since  lignite  tar  contains  paraffins  of  a  far  lower 
melting  point,  and  since  their  solubility  in  alcohol  rise-  as 
their  melting  point  falls,  it  is  clear  that  0  C.  is  not 
sufficiently  low  for  the  working  temperature. 

Kisenl  ihr  finds  that  all  the  lignite-tar  paraffins  melting 
between  3  1  •  .'>  ami  60°  C.  which  do  not  contain  more  than 
14  per  cent,  of  oil,  may  he  accurately  estimated  by  the  use 
of  ethyl  alcohol  of  80'  Tr.,  provided  the  operation  is  carried 
out  in  the  manner  indicated.  About  (>•.">  grm.  of  the  sub- 
stance is  dissolved  in  100  c.c  of  absolute  etbylic  alcohol, 
•J"i  e  c.  of  water  added,  and  the  whole  cooled  to  —IS  or 
—  ■Jo  by  means  of  a  freezing  mixture.  After  a  short 
time  it  is  thrown  on  a  paper  ( tared  under  precisely  the 
conditions  afterwards  adopted  in  drying  the  paraffin), 
which  is  p'aced  in  a  filtering  apparatus,  such  as  that 
described  by  Holde  i  this  Journal,  1897,  362,  Fig.  1),  but 
connected  with  a  pump.  The  precipitate  is  washed  with 
alcohol  of  So  Tr..  previously  cooled  to  —  IS',  until  the  filtrate 
is  no  longer  rendered  turbid  by  additions  of  water,  then 
put  into  an  exhausted  desiccator  containing  sulphuric  acid. 
and  heated  to  :>.">  or  40  l '.  for  6  or  8  hours-,  till  its  weight 
remains  constant. 

Treated  in  this  way.  one  sample  of  a  pure  paraffin  melting 
at  31 -a  i.  after  being  mixed  with  6*19  per  cent,  of  a 
paraffin-free  oil.  gave  93*49  per  cent,  of  true  paraffin. 

— F.  II.  I.. 

Asphalt,  Testing  Artificial.     M.  Gary.     Mitt  k.  t. 
Versuchsanst.  zu  Berlin,  15,  [1],  74 — 80. 

TitK  samples  examined  were  made  by  Zoeller,  Wolfers,  and 
Uroge,  of  Berlin,  from  coal-tar  melted  along  with  2  to  :'  per 
cent,  of  sulphur  and  mixed  with  about  2'.">  per  cent,  of  fine. 
sifted  bleaching  powder,  the  whole  being  then  incorporated 
by  heating  and  stirring  with  granulated  and  ground  blast- 
furnace slag,  aud  finally  compressed,  under  ion  utmos. 
pressure,  into  blocks  25  by  12"S  by  5  em.  For  the  sake  of 
comparison,  the  samples  (A)  were  tested  side  by  side  with 
similar  samples  (B)  prepared  in  a  knee- lever  press  and  with 
blocks  (C)  of  "Sicilian  natural  asphalt. 

In  testing  the  (heat)  conductivity  of  the  sample  A,  a  hole- 
was  bored  in  the  longest  side,  as  far  as  the  centre,  and  filled 
with  mercury  in  which  a  thermometer  was  immersed,  and 
the  block  heated  in  a  drying  oven.  At  the  end  of  four 
hours,  the  temperature  of  the  oven  be:n^  71°  C,  that  of  the 
block  registered  66'  C  ,  and  that  of  a  block  of  wood  of 
equal  size  and  under  the  same  conditions,  61  C.  With  an 
oven  temperature  of  66~  C.  aud  the  same  exposure,  the 
temperatures  were  57  C.  aud  55  C.  respectively.  In  point 
of  radiation  on  cooling,  observed  at  a  room  temperature  of 
IT  C,  both  asphalt  aud  wood  receded  about  1  C  iu  five 
minutes,  about  5°  C.  in  10,  and  10r  C.  in  20  minutes. 


For  testing  the  .    at  high  and  low 

temperatures,    -il"h    U    would    prevail     iu    practice    ( 

paring),  the  blocks  "•  re  sawn  i  in  an  ah 

nber   immera  ith  over  a   sand-bath,  the 

temperatures  being  regulated  to   s,,   c.,  40   C,  and  18°  C. 
respectively.     The  block-  were  embedded  in  wooden  fi  i 
to    prevent    radiation  of   heat   on    all    Bides  except   the  face, 
which  wa-  the  air  of  the  chamber.     For  the  cold 

test  they  were  kept  in  a  cold  chamber  coi  Linde 

i.  frigerating  machine  producing  an  air  temperatut 
—  1.,   t  .     In  .ill  cases  'he  lime  of  exp  >-'ir    .   is  'In-  same, 
n:.,    three    hours.       The    blocks    were    the.    placed    in  an 
\  msier-l.iissoii  press  and  pressure  applied     to  a  sharp-edged 
steel  cylinder    1*2   cm.  in  diameter  I  I  m,  -ection) 

and  3  em. high,  resting  d  :)>■  block—  until  breaking 

-  .1 
The  average  results  obtained  were  as  follows  :  — 


Temperature. 


K  ;  ■-  -  reqnir  ■!  t.. 

Itreakigc. 
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Sample  B. 
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It  is  therefore  evident  that  whilst  in  the  cold  the  two 
samples  of  artificial  asphalt.  A  and  B,  differ  but  little  in 
their  ability  to  stand  pressure,  A  is  considerably  the  better 
iu  this  respect  in  the  warm,  and  both  far  surpass  the  natural 
asphalt  C. 

It  is  considered  that  the  patentee's  idea  that  the  process 
should   be  worked  by  municipalities,   who   could   supplj 
chief  materials  from  the  by-products  of  their  own  gasworks, 
might  be  of  importance  in  districts  where  stone  is  scarce. 

c.  s. 

Indigo     Testing.     J.    Grossmann.     J.    s'oc    Dyers    and 
i    tourists,  1897, 124— 128.     (See  also  this  Journal,  18E   . 

ls;i  and   4:u  ;    1S>7.  455;    1---.    I  -- 

43S;  1892,  63;  1893,  G7  ;  1894,  426;  1895,  S9:i ;  and 

189Q, 

In  reviewing  the  various  methods  that  have  been  proposed 
for  the  assay  of  indigo,  the  author  concludes  that,  apart 
from  all  other  objections  which  he  raised  to  specific  pro- 
cesses, all  those  which  are  based  on  a  standard  indigotine 
are  unreliable,  inasmuch  as  no  two  samples  of  indigotine 
arc  of  the  same  strength  or  composition,  owin<*  to  the 
difficulty  of  preparing  this  substance  in  a  pure  state.  Haw- 
sou's  h\  drosulphite  process  (this  Journal,  ISSj,  4S9),  gives 
good  results,  but  "requires  concentrated  attention"  and 
a  somewhat  complicated  apparatus ;  whereas  his  per- 
manganate process,  whilst  giving  fair  results  with  high-class 
indigos,  is  not  to  be  relied  on  iu  the  case  of  lower  qualities. 
Moreover,  the  indigo  red  always  affects  the  tinctorial  powers 
of  the  indigo,  and  should  betaken  into  account  in  estimating 
the  value  of  the  latter. 

The  author  has  worked  out  a  process  based  on  compara- 
tive dye  te~ts,  the  indigo  being  first  purified  and  then 
converted  into  its  sulphonic  acid  for  the  purpose.  He  has 
devised  an  apparatus  for  carrying  out  the  process, 
consisting  of  a  reel  A,  made  of  glass  or  porcelain,  arranged 
in  such  a  way  that  it  can  be  made  to  revolve  in  a  beaker  B, 
which  is  placed  in  a  water-bath  0.  Several  of  these  little 
machines  may  be  geared  together,  as  shown,  aud  driven 
by  a  water  turbine  or  some  other  motor. 

The  test  is  performed  as  follows.  ( Ine  grm.  of  the 
sample  to  be  tested,  ground  to  a  fine  powder  in  an  agate 
mortar  and  mixed  with  about  five  time?  its  weight  of  irround 
glass,  is  placed  on  a  dry  filter  and  washed  with  hot  dilute 
hydrochloric  acid  { one  part  of  strong  acid  to  four  pans  of 
water),  until  the  filtrate  is  no  longer  coloured  brown.  The 
filtrate  is  then  made  up  to  a  definite  volume.  The  sample 
is    next    washed   with  a   hot    solution   of  sodium   hydrate 
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(^containing  2  per  cent,  of  XaL,0),  until  the  washings  are  no 
longer  brown,  and  the  filtrate  is  again  made  up  to  a  definite 
volume.     The  content*  of  the  filter  are  then  washed  with 
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hot  water  tc  remove  the  soda,  dried  in  an  air-bath  at  100 
1'..  and  ground  in  an  agate  mortar  to  a  uniformly  fine 
powder.  This  powder  is  then  transferred  in  small  portions 
at  a  time  to  a  porcelain  crucible  containing  25  c.c.  of  pure 
sulphuric  acid  (sp.  gr.  1'85),  stirring  well  with  a  glass  rod 
after  each  addition,  and  is  heated  for  IJ  hours  in  an  air- 
bath  at  95 — 100:  C,  the  contents  being  stirred  from  time 
to  time.  When  cold,  the  mixture  is  washed  into  a  litre 
flask,  filled  up  with  water  to  the  mark,  and  filtered. 

Five  grins,  of  woollen  yarn  are  now  wound  on  to  the  reel 
of  the  dyeing  machine,  the  beaker  is  filled  with  water  until 
the  latter  iust  covers  the  top  of  the  reel,  and  1  c.c.  of 
ammonia  of  sp.  gr.  0-8S0,  is  added  to  the  same.  In  this 
dilute  ammonia  solution,  the  yarn  is  scoured  for  half  an 
hour  at  100'  C,  the  reels  being  kept  revolving.  After 
riusiug,  the  vessel  is  again  filled  with  clean  water,  and  2  c.c. 
of  a  10  per  cent,  solution  of  aluminium  sulphate  and  10  c.c. 
of  the  prepared  indigo  solution  are  added  to  the  bath. 
The  wool  is  kept  revolving  in  this  until  the  bath  is  nearlv 
exhausted  (about  1^  hours),  taken  out,  rinsed,  and  dried. 
The  exhausted  bath  is  kept  for  reference,  and  compared 
with  the  exhausts  of  previous  and  subsequent  dye  tests. 

In  testing  several  samples  of  different  values,  quantities 
representing  equal  money's  worth  are  taken,  in  which  case 
the  sample  giving  the  fullest  shade  would  be  the  cheapest. 

— I.  S. 

Low  Iodine  Number  of  Linseed  Cake,  Cause  of  the.  G 
l'a-shender  and  J.  Kern.  Zeits.  angew.  Chein.  1S97, 
331. 

Tut  authors  find  that  by  cold  pressure,  a  pure  linseed  oil 
may  be  obtained  even  from  adulterated  seed,  as  the 
resulting  cake  retains  the  greater  part  of  the  oil  derived 
from  the  foreign  Crwciferte  present.  It  is  impossible, 
therefore,  from  a  mere  determination  of  the  iodine  number 
of  the  pressed  cake,  to  calculate  the  amount  of  impurity 
existing  in  the  original  linseed. — F.  H.  L. 

Beeswax,  The  Iodine  Value  of.     R.  Glode  Guver.     Phinu. 

J.  1897,  58,  308. 
From  a  number  of  experiments  with  genuine  English 
beeswax,  the  author  concludes  that  the  iodine  absorption 
number,  obtained  in  the  ordinary  manner  with  Huhl's 
solution,  is  a  useful  factor  in  the  analysis  of  yellow  wax  ; 
but  is  of  no  service  in  the  case  of  white  wax. 


Finding  that  various  authorities  differed  as  to  the  limits 
of  this  figure  for  pure  wax,  a  number  of  determinations 
were  made,  which  point  to  a  mean  of  8  ■  5  as  the  true  iodine 
absorption  number,  and  indicate  that  the  standard  should 
be  from  8  to  9,  and  not  a  higher  figure  as  stated  by  others. 
The  test  is  useless  with  white  wax,  since  the  process  ol 
bleaching  almost  wholly  removes,  or  modifies,  the  iodine 
absorbing  bodies. — J.  O.  B. 

Linseed  Oil  [for  Varnish-making],  Valuation  of. 
W.  Lippert.  Zeits.  angew.  Chem.  189",  306. 
The  author  protests  against  Amsel's  statement  (this 
Journal,  1895,  605),  that  rosin  itself  as  well  as  rosin  oil  and 
mineral  oil  can  be  detected  in  lmseed  oil  by  determination 
of  the  saponification  number,  and  by  the  alcoholic  soap 
solution  becoming  turbid  on  dilution  with  water.  It 
frequently  happens  that  aqueous  solutions  of  pure  linseed 
soaps  show  a  faint  opalescence,  and,  on  the  contrary,  that 
such  liquids  even  when  contaiuing  a  large  excess  of  rosin, 
will  remain  clear  for  a  considerable  time  ;  while,  moreover, 
many  varieties  of  colophony  which  at  first  give  cloud} 
solutions,  after  repeated  melting,  lose  this  property  almost 
entirely.  In  a  recent  pamphlet  Amsel  says  that  linseed 
oil  alone  should  dry  on  glass  in  three  days,  or  in  24  hours 
if  5  per  cent,  of  a  drier  be  .added.  Apart  from  the 
influence  of  light  and  temperature  on  this  test,  the  speed  of 
drying  is  strictly  dependent  on  the  amount  of  metallic 
drier  employed  ;  the  experiment,  therefore,  must  only  be 
carried  out  in  the  presence  of  a  definite  quantity  of  a  drier 
of  known  composition.  Amsel's  figures  also  tend  to 
prove  that  a  varnish  containing  1  per  cent,  of  a  manganese 
resinate  dries  more  quickly  than  if  it  contains  3  per  cent., 
or  if  it  has  been  boiled  with  3  per  cent,  of  red  lead  ;  but 
this  appears  to  be  a  mistake,  and  the  small  proportion  of 
rosin  that  exists  in  these  products  certainly  does  not  hinder 
their  desiccation. 

Lippert  holds  that  an  oil  suitable  for  the  varnish  maker 
must  give  a  good  drying  test,  must  bear  heating  to  300  C. 
without  the  formation  of  any  flocculent  deposit — remaining 
perfectly  clear  —  must  yield  the  correct  saponification 
number,  as  well  as  a  transparent,  or  only  faintly  opalescent, 
solution  on  diluting  the  soap  with  water,  and  must  be 
tested  separately  for  rosin  according  to  the  ordinary 
methods F.  H.  L. 

Sugar  Products,  Estimation  of  Lime  in,  In/  Snap   Solution. 

H.  Pellet  and  O.  Castels.     Bull.  Assoc'  Cbim.  14,  [11], 

1100—1103. 
The  use  of  soap  solution  in  testing  for  lime  salts  in  products 
of  sugar  works  appears  to  give  good  results,  in  agreement 
with  those  obtained  direc'ly  by  ammonium  oxalate,  within 
10  per  cent,  more  or  less.  Certain  cane-sugar  juices, 
however,  which  gave  no  precipitate  with  ammonium 
oxalate,  showed  with  soap  solution  the  presence  of  an 
alkali  combining  with  soap,  which  was  not  lime,  and  other 
cases  gave  great  differences  in  the  results  obtained  by  the 
two  methods.  This  was  found-  to  be  due  to  the  presence 
of  magnesia  derived  from  the  lime  used.  It  is  therefore 
necessary  to  check  each  series  of  tests  by  a  determination 
with  ammonium  oxalate  and,  if  necessary,  to  use  a  factor 
for  reducing  the  results.  It  is  also  necessary  to  see  if  the 
coefficient  to  be  applied  is  the  same  for  juices  and  syrups, 
for  massecuites  where  the  syrups  are  not  returned  as  for 
products  more  highly  charged  with  salts,  as  molasses. 

There  is  one  peculiarity  of  certain  products  which 
affects  the  exactitude  of  the  soap  test.  At  a  given  moment 
an  abundant  froth  may  be  noticed  which  would  lead  one  to 
suppose  the  operation  was  complete,  but  a  few  moments 
later  the  froth  disappears  and  several  tenths  of  a  c.c.  mare 
soap  solution  are  required  to  make  the  froth  persist.  It  is 
the  latter  limit  which  must  be  taken. — L.  J.  de  W. 

Sugar  Canes,  Mode  of  Sampling  and  Method  of  Analysis 
of.     Report   on  the  Agric.  Work  iu  the  Botan.  Gardens, 
lit  it.  Gu;ana,  for  the  Years  1893-4-5,  1897,  9 — 10. 
See  under  XVI.,  page  C87. 

Hops,  Estimation  of  Resins  in.  L.BriantandC.S.MeacBam. 

J.  Fed.  Inst.  Brewing,  1897,  3,  233—236. 
To  determine  the  coft  resins,  about   4  grms.  of  carefully 
sampled  hops  t>re  introduced  into  a  thimble  of  bibulous 
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paper  or  glass,  and  1  in  an   BO  gnn.  Soxblcl 

apparatus,   and   extracted    foi    84   hours   with    120  c.c.  of 
petroleum  ether  having  a  boiling  point  of   182    1-'.     Winn 
the  extraction  is  complete,  the  extract  is  filtered  whilst  hot 
into  a  tared  wide-mouthed  flask,  the  filtrate  gently   evapo 
rated,  arid  the  Bask  and  its  contents  dried  in  a   watei  o 
until   the   iraight   is   constant.      The    residue    left    in   the 
extractor  that  contains  the  hard  resins  is  now  extracted  for 
19  hours  with  130  c.c.  of  ordinary  ether,  and  the  extract 
passed  through  the  same  filter  as  in  the  previous  operation, 
the  subsequent  drying  and  evaporation  being  carried  out 
in  a  similar  manner.     If  necessary,  the  extracted  hops  maj 
be  dried  and  woighed.     The  results  are  expressed  on   drj 
1  i<H>-  :  batj  for  commercial  purposes,  the  moisture  shi 
be  stated  as  well  as  the  amount  of  foreign  matters.     It  has 
been  observed  that  daring  the  evaporation  Of  the  extract 

containing    the   Boft  resins,  these   change   to  soi ixtent 

into  bard  ones,  Bince  their  solubility   in  petroleum  ether  is 
considerably  reduced. — J.  L.  B. 

Carbohydrates    in    Foodstuffs,   The  Quantitative    l>. 

initiation  of.     W.  E.  Stun.     .1.  Am.  i.  i  bem.  Soc.  1897, 

19,  188—197  :  .U7  349. 
I\  various  articles  published  b^  the  author  during  the  past 
10  years,  attention  has  been  called  to  the  character  of  the 
composition  of  the  so-called  "-nitrogen-free  extract  "  of  food 
material-.  It  is  generally  recognised  that  the  portion  of 
material  comprised  under  the  above  bead,  consists  of  a 
•  onsiderable  number  of  definite  chemical  compounds,  most]) 
of  the  nature  of  carbohydrates,  but  of  such  evident  variation 
as  regards  their  food  value  or  digestibility,  as  well  as  their 
chemical  and  physical  properties,  that  it  is  inconsistent  to 
regard  them  of  homogeneous  character  or  value  in  food 
estimation. 

The  author  ha-  devised  the  following  method  for  the 
detailed  determination  of  the  carbohydrates  iu  vegetable 
rials.  In  all  the  operations  lines  tillers  should  be  used 
iu  order  to  facilitate  the  subsequent  removal  of  the  sample. 
With  very  fine  starchy  materials  it  is  sometimes  advisable 
to  fold  a  paper  filter  within  the  linen  one. 

1.  From  .".o  to  lOOgrms.  of  the  sample  are  boiled  with 
500  CC  of  -tiong  alcohol  under  a  reflux  condenser  for  two 
hours,  or  it  may  be  extracted  in  a  Soxhlet's  apparatus.  The 
ITS.  arc  thus  dissolved,  and  are  removed  by  filtering  off 
the  alcoholic  extract  This  treatment  also  dissolvi 
and  oils;  the-e.  however,  may  be  separated  from  the  sugars 
by  evaporating  the  solution  nearly  to  dryness,  and  then 
taking  up  with  water.  If  the  solution  contain  only  cane 
sugar  it  may  be  brought  to  a  given  volume  and  polarised. 
It  several  kinds  of  sugar  be  present  (say,  cane  and  invert 
-agar),  the  alcohol  is  evaporated,'  the  residue  dissolved 
in  a  known  quantity  of  water,  and  the  BUgarS  estimated  bj 
titration  with  Fehling's  solution  before  and  after  inversion, 
according  to  the  ordinary  method  of  treatment. 

8.  The  residue  from  the  alcoholic  extraction  may  contain 
carbohydrates  soluble  in  water,  as  for  instance,  soluble 
starch  and  dextrin,  which  arc  specially  to  be  considered  in 
materials  which  have  been  subjected  to  the  action  of  heat. 


■  water  are  added  to  this  residue  and  the  whole 
allowed  to  -land  from  Iu  to  -t  boors,  with  frequent  agita- 
tions.    The  solution  is  filtered,  and  intheense    ■ 

rials,   « here    onlj    dextrin 
expei  mall  volume,  inverted  with  dilute 

"id,  and  titrated  with  Fehling's  solution,     If,  however,  the 

ontain  soluble  starch,  n bicb  n 
the  iodine  test,  a  further  distinction  between  this  starch  and 

dextrin  is  necessary,     The  aq is   iolution   i-   brought  to 

a  volume  of  800  c.c,  and  "I  this  a',  aliquot  portion  i-  inverted 
with  dilute  acid  and    the  n   solution 

determined  by  titration  with  Fehling's  solution.  Anal 
aliquot  portion  may  be  treated  with  an  excess  of  barium 
hydroxide  soluti the  soluble  starch  being  thcrebj  preci- 
pitated. In  the  filtrate  from  tin-  precipitate,  the  dextrin 
may  be  determined  by  inversion  aud  titration  as  before;  the 
difference  between  this  value  and  the  total  carbohydi 
being  considered  as  soluble  starch.  The  use  of  barium 
hydro                  the    direct  estimation   oi  larch 

according  to  Von  Asboth's  method,  is  do!  tie  in 

tin's  place,  because  there  are  othei   substances  in  solution, 
such  as  the  albuminoids,  which  combine  with  the  alkali. 

:i.  The  residue  from  die  aqueous  extract  of  the  material 
is  now  brought  to  an  air-dried  condition,  and  weighed,  in 
order  to  establish  its  quantitative  relation  to  the  samp!,  as 
originally  out.     -  grms.  of  this  material,  which 

now  contains  the  starch  and  other  insoluble  carbohydi 
are  weighed  and  boiled  for  30  minute-  with  100  c.c.  of 
water,  in  order  to  convert  the  starch  into  a  soluble  form. 
When  the  solution  ha-  cooled  to  603,  10  c.c.  of  malt 
extract  (10  grms.  of  malt  to  50  c.c.  of  water)  are  added, 
aud  the  conversion  allowed  to  proceed  at  65  for  two  to 
three  hours,  after  which  it  is  filtered  and  the  filter  washed 
with  hot  water.  The  residue  on  the  filter  should  give  no 
iodine  reaction.  The  filtrate  is  evaporated  to  100  c.c, 
10  c.e.  of  strong  hydrochloric  acid  added,  and  inverted  for 
one  hour  in  a  boiling  water-bath.  The  solution  is  neutralised, 
and  titrated  with  Fehling's  solution,  a  correction  being  made 
for  the  amonnt  of  sugar  contained  in  the  added  malt 
extract, 

l.  The  residue  from  the  last  process  contains  the  gums, 
pentosans,  hemicellnloscs,  and  cellulose.  It  is  carefully 
removed  from  the  filter,  100  c.c.  of  water  and  2  c.c.  of 
strong  hydrochloric  acid  added,  aud  boiled  under  a  reflux 
condenser  or  in  a  water-bath  for  one  hour.  This  treatment 
converts  the  gum  and  pentosans  into  reducing  sugars 
(xylose).  Ih.  solution  is  filtered,  neutralised,  made  up  to 
800  CO.  and  limited  with  Fehling's  solution. 

5.  The  residue  is  treated  with  a  1  -2.")  per  cent,  solution 
of  sodium  hydroxide,  filtered,  dried,  weighed,  ignited,  and 
weighed  again  in  order  to  obtain  what  is  commonly  known 
as  crude  fibre. 

Following  this  scheme  of  analysis,  the  author  has  tabu- 
lated the  results  obtained  with  some  representative  food- 
stuffs. 

In  the  Second  paper,  attention  is  drawn  to  some 
uncorrected  errors  in  the  determination  of  normal  starch, 
The  corrected  table  is  given  below  : — 


Cane 
Sugar. 

Invert 
Sugar. 

Deitrin. 

S  iluble 

Starch. 

Normal 

Starch. 

Pentosans. 

Crude 

Fibre. 

Total 
Carbo- 
hydrates. 

Xitrojren- 

frec 
Extract. 

Wheat  I 

0-52 

11-72 
li-ls 
n-J.i 
027 
nil 
0-05 
(ClKi 
icl.-, 
0-115 

"•lis 
IJ'I.:. 

o-oo 

I.-,  Ml 

(TOO 

ii-in 

o'sa 

u-37 
"■..- 
0-19 

0-27 
IV41 
0-90 

rn.; 
0-33 

ii-C.s 

11-27 
ic.U 

ll-IKI 

0-00 
0-00 
0-00 

o-oo 

1-37 
2-Sfl 
I'M 
1-7* 

5I-.-27 

.vi-  .'1 
c.l-si 
61-74 

4-51 
4  37 

o-oo 

0-00 

.VII 
4/16 

l-.H 

o-on 
o-oo 

3-54 

2-6S 
2-M 

ii  ■■_'.-, 
1-90 
2-70 

.,.,., 

ic.'il 
n-17 
2-  22 

65'71 
64-28 
89-82 

l!i-27 
78-17 
62-69 
68-34 

67-47 

77-1.7 

Wheat  II 

Flour  II 

Bread  (Wheat  I.) 

78-03 

77-33 
-2- til 
-.'.,-17 
77--1 

The  discrepancy  existing  between  the  total  carbohydrates 
and  nitrogen-free  extract  may  arise  from  one  of  two 
sources  of  error  in  the  determination  of  carbohydrates,  or 
the  existence  of  a  substance  free  from  nitrogen  and  which 
is  of  a  character  not  usually  ascribed  to  carbohydrate-  and 
resistant  to  the  ordinary  reactions  fir  such.     While  the  first 


alternative  is  not  excluded,  the  author  is  inclined  to  the 
latter  conclusion. — J.  L.  H. 

Wheat,  Tht  Insoluble  Carbohydrates  of.     H.  C   .Sherman. 

.1.  Amer.  Chein.  Soe.  1S'J7,  19,  891. 

See  under  XVI.,  page  690. 
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-Butter,  Iodine  Number  of.    D.  Holde.     Zeits.  Anal. 
Chem.  36,  381. 

Holde  pointed  out  (this  Journal,  18<J7.  363)  that  the 
appei  limit  of  the  iodine  number  for  cacao-butter  given  by 
de  Negri  and  Fabris  a*  51,  was  incorrectly  transcribed  from 
von  Hub!'-  original  work,  where  it  is  given  as  34. 

The  error  is  now  admitted  by  Fabris,  the  number  having 
been  copied  unnoticed  from  the  1896  edition  of  Benedikt's 
-  Analyse  der  Felt,-  und  Wachsarten."  The  new  edition  of 
this  work,  in  which  it  is  given  correctly,  was  not  available 
when  de  Ne^ri  and  Fabris  published  their  monograph  "  Gli 
(  Hii."— L.  J.  de  W. 

Acid    Potassium    Tartrate  (Cream  of  Tartar"!   in    Wine, 
Determination  of .     H.Jay.     Bull. Soe.  Chim.  1897, 17, 

626—629. 

An  examination  of  the  methods  employed  for  the  deter- 
minati  m  of  acid  potassium  tartrate  (cream  of  tartar)  in 
wine.  The  following  table  gives  the  weights  of  acid  tartrate 
found  bv  the  methods  under  investigation  : — ■ 


Precipitation 

Crystallisation 

Solution  employed. 

by 

after  hvapora- 

El  her  Alcohol. 

tion  to  tV. 

Grms. 

Grms. 

:. 

Alcohol  of  9°  +  l'S5  grms.  of 
tartar. 

1-13 

124 

- 

Alcohol  of  U°  +  2'7i  grms.  of 
tartar. 

253 

2-60 

3. 
1 

"Wine 

2-10 
312 

2J5 

Same  wine  -  1  grm.  of  tar:ar.. 

3-fiO 

."• 

Trace 

030 

6 

Same  perry  —  '■'<  grms.  of.  tartar 

2-83 

3-24 

' 

perry  +  :i  grms.  of  tartar 
+  potash  to  neutralise  l'37j 
trnn>.  of  Tartar. 

2-82 

3  12 

- 

Synthetic  wine    containing   3 

2-S6 

3-36 

!l 

Synthetic    wine    containing    1 
irrnl. 

0-83 

1-21 

The  higher  results  given  by  the  crystallisation  method 
are  not  entirely  due  to  the  smaller  loss  in  that  method  ;  the 
correction  deduced  from  experiments  1  and  2  does  not 
explain  the  results  of  experiments  4,  6,  8,  and  9.  The 
excess  found  by  this  method  is  due  to  the  crystallisation  of 
another  acid  salt— the  malate — along  with  the  tartrate.  It 
is  the  malic  acid  which  is  neutralised  in  experiment  7  The 
author  concludes  that  the  results  of  the  precipitation  method 
are  more  exact,  and,  with  the  corrections,  more  constantly 
near  the  truth  than  those  of  the  crystallisation  process. 
The  evaporation  in  this  last  appears  to  destroy  the  equilibrium 
existing  between  acids  and  bases. — A.  C.  W. 

Ether,    Method  for   the    Determination    of  Aldehyde    in. 
Maurice  Francois.     J.  Pharm.  Chim.  1897,  5,  521—525. 

As  application  of  the  method  of  Mohler  for  the  determina- 
lioi.  of  aldehyde  in  alcohol  (this  Journal,  1897,  265).  The 
reagent  contains  220  c.c.  of  saturated  sulphur  dioxide 
solution,  30  c.c.  of  0- 1  per  cent,  magenta  solution,  and  3  c.c. 
of  sulphuric  acid  of  66J.  Solutions  of  aldehyde  in  alcohol 
containij?  1  in  1,000  and  1  in  10,000  are  employed  for 
comparison. 

5  e.c.  of  each  solutiun  and  of  the  ether  to  be  tested,  are 
mixed  with  5  c.c.  of  alcohol  in  test  tubes,  4  c.e.  of  the 
reagent  are  added  to  each  of  the  three  tubes  ;  these  are 
shaken,  corked,  and  the  colour  observed  after  15  minutes. 
This  preliminary  trial  shows  which  standard  solution  must 
be  employed  in  the  colorimeter.  Ether  free  from  aldehyde 
is  obtained  by  treatment  of  1  kilo,  of  ordinary  ether  with 
200  c.c.  of  saturated  permanganate  solution  and  20  grms. 
of  can-tic  soda.  After  standing  24  hours,  with  frequent 
shaking,  the  treatment  is  repeated,  the  ether  filtered,  and 
dried  over  a  mixture  of  50  grms.  of  quicklime  and  50  grms. 
of  calcium  chloride  ;  it  is  then  filtered  and  distilled. 

—A.  C.  W. 


XXIV.-SCIENTJTIC  &  TECHNICAL  NOTES 

Strontium  Sulphide,  Phosphorescence  of.     J.  R.  Mourelo. 
Comptes  Rend.  124,  [22],  1237—1238. 

Pl're  strontium  sulphide,  obtained  by  reducing  the  sulphate 
with  carbon,  by  treating  the  carbonate  at  a  red  heat  with 
hydrogen  sulphide,  or  by  heating  the  carbonate  with  sul- 
phur, is  not  phosphorescent.  If  any  one  of  these  sulphides, 
however,  be  heated  for  some  time  in  an  oxidising  flame,  so 
as  to  form  a  small  amount  of  sulphate,  it  becomes  phos- 
phorescent. 

After  prolonged  beating  in  an  oxidising  atmosphere, 
so  as  to  convert  the  greater  part  of  the  sulphide  into 
sulphate,  the  phosphorescence  is  lost,  but  is  recovered 
again  on  reduction  by  charcoal,  if  that  reduction  has  left 
even  as  much  as  0  042  per  cent,  of  sulphate.  Strontium 
sulphide  prepared  by  the  author's  method,  when  it  is 
obtained  as  a  hard,  granular,  semi-polished  substance,  not 
at  all  easily  changed  in  moist  air,  but  still  containing  a 
trace  of  sulphate,  exhibits  very  strong  phosphorescence. 
Both  an  oxidising  substance  and  a  certain  structure,  then, 
appear  to  be  influential  in  determining  the  phosphorescent 
power  of  strontium  sulphide. — J.  T.  D. 

Caleium  Carbide  Hesidues,  Use  of,  as  Antidote  to 
Phylloxera.     E.Chuard.     Comptes  Kend.  124, 1247— 1248. 

In  a  previous  note,  the  author  has  shown  that  among  the 
products  of  decomposition  of  calcium  carbide  by  water  are 
small  amounts  of  ammonia,  which  come  off  in  greater 
quantity  after  the  whole  of  the  acetylene  has  been  evolved, 
than  before.  The  residues  from  acetylene  preparation  are 
thus  valuable  as  a  fertiliser,  and  they  also  serve  as  an 
insecticide.  Attempts  have  been  made  in  Spain,  and  lately 
by  the  author  at  Vevrier  (Haute-Savoie),  to  treat  vines 
with  these  residues  for  phylloxera,  with  considerable 
success.  The  toxic  properties  seem  to  be  due  in  part  to 
the  presence  of  traces  of  phosphine  in  the  evolved  gas,  and 
experimeuls  made  by  the  author  with  a  specially  prepared 
carbide  containing  a  notable  amount  of  phosphide  (not 
enough  to  render  the  evolved  gas  spontaneously  inflam- 
mable), have  been  very  successful,  the  substance  having 
proved  a  very  powerful  insecticide,  while  as  a  destroyer  of 
phylloxera  it  seems  also,  as  far  as  the  experiments  have 
yet  gone,  very  hopeful.  —J.  T.  D. 

Metallic  Salts,  New  Combinations  of,  with  Pyridine, 
Piperidine,  and  Quinoline.  E.  Varet.  Comptes  Rend. 
124,  [21],  1155. 

Pyridine  Bromocuprite. — Pure  cuprous  bromide  is  dissolved 
in  boiling  pyridine  to  saturation,  avoiding  all  access  of  air. 
The  solution  is  filtered  through  a  hot-water  funnel,  and 
forms,  on  cooling,  a  crop  of  green  crystals.  These,  when 
dried  rapidly  between  filter  papers,  have  the  composition 
Cu2Br»(C5H:,N)5.  This  body  is  very  soluble  in  pyridine, 
especially  when  warmed.  When  heated,  all  the  pyridine  is 
given  off.  It  is  very  unstable  in  the  air,  turning  first 
green,  then  brown. 

Pyridine  Iodozincate. — Zinc  iodide  combines  with  pyri- 
dine with  the  evolution  of  a  considerable  amount  of  heat. 
The  compound  ZnI2(C6HsX)2  occurs  in  fine  needles. 

Pyridine  Cyanozincate. — Cyanide  of  zinc  is  not  appre- 
ciably soluble  in  pyridine.  If  the  two  bodies  are  left  in 
contact  in  the  dark  in  a  cool  place,  a  gelatinous  mass  i< 
obtained  of  uncertain  composition.  This  body  parts  with 
all  its  pyridine  on  wanning,  at  a  much  lower  tempera- 
ture than  that  at  which  the  cyanide  decomposes. 

The  author  has  also  prepared  combinations  of  pyridine, 
of  piperidine,  and  of  quinoline  with  the  halogen  salts  of 
aluminium  and  iron ;  also  with  the  iodides  of  barium, 
strontium,  and  calcium,  and  with  the  bromides  and  iodides 
of  manganese.  The  action  of  piperidine  on  the  chlorides, 
iodides,  and  bromides  of  zinc,  cadmium,  nickel,  and  cobalt 
has  also  been  studipd.  Quinoline  has  also  been  combined 
w  ith  the  salts  of  mercury,  of  silver,  and  of  copper. — J.  O.  B. 

Moisture  by  Deliquescent  Substances,  Further  Experiments 
on  the  Absorption  of.  H.  AVilson  Hake.  Prcc.  Chem. 
Soc.  1897,  [182],  147. 
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1\  a  preliminary  note   (Proc   Cbem    S  !  .',   13)  the 

aathor  showed  that  certain  deliquescent  salts,  when  exposed 
to  the  air,  attained  a  maximum  of  hydration,  and  that  its 
maximum  corresponded  to  a  definite  number  of  molecules 
in  .1  large  number  *>t'  cases 

In  the  preliminary  experiments  no  reference  was 
to  in  re  of  water  in  the  nir,  bu(  in  experiments 

sincv  made,  the  condition  of   the   atmosphere  as    regards 
moisture  has  been  carefullj  noted, or  an  artificially  saturated 
atmosphere  has  been  contrived  under  known  conditio! 
temperature. 

Having  no*  experimented  with  10  deliquescent  chlorides 
(lithium,  magnesium,  cadminm,  calcium,  copper,  nickel. 
cobalt,    iron,    manganese,    and   platinum),   three    nitrates 

ilium,  magnesium,  and   manganese),  »ith  sulphuric 
and  with  sodium  formate,  under  various  con'lition~.it  was 
found  that  (1)  thej  attract  quantities  ol  water  corresponding 
in  all  cases  to  a  definite  hydrate,  (2)  after  deliquescing  to 
a  maximum,  thi  1  in  all  cases  a  decline  in  w< 

:nnl  in  four  instances  the  suits  returned  to  their  ori 
hydration  and  crystallised  out,  and  that  (8)  the  amount  of 
hydration,  though  apparently  always  corresponding  to  a 
definite  number  of  molecules  of  water,  is  not  always  the 
•  t"  depend,  within  certain  limits,  both  0u 
the  temperature  and  the  relative  humidity,  of  theatmos] 
and  also  on  the  conditions  under  which  the  air  has  access  to 
the  salt. 

The  author  suggests  that  the  above  experiments  demon- 
strate that  the  in  of  deliquescence  is  caused  by 
hydration  of  the  deliques 

■  Mineral  Soap."     W.C.  Knight.     Eng. and  Mining  J. 
1897,  63.  600. 

"  Mineral  soap  "  is  the  name  given  to  a  peculiar  kind  of 
clay  found  in  various  parts  of  Wyoming,  U.S.A.  The  elaj  , 
when  taken  from  the  quarry,  has  a  greenish-yellow  colour, 
which,  on  exposure  to  the  air,  soon  changes  to  a  light 
cream.  It  forms  an  emulsion  with  water,  but  only  a 
very  small  percentage  lissolves.  Thin  seams  of  gypsum 
ami  mirabilite  a  hydrated  sodium  sulphate)  are  Found 
iated  with  theclay.  The  following  analysis  of  one  of 
clays  from  Rock  Creek.  Albany  Co..  Wyoming,  is 
given  : — 

.     15-10;   Fe.<  • ,.    2  ■  m  ;   Mgl  I.   4'14  ; 
Cat ».  0-7  I ;  II.  '.  I    '26  pei  cent.— A.  S. 

Etherification,  Study  of  Ike  Ordinary  Process  of. 
L.  Prunier.     Comptes  Rend.  124.  [22),  1239—1242. 

The  theory  of  Williamson,  based  on  the  successive  forma- 
tion of  ethylsulphuric  acid  and  its  reaction  on  alcohol  to  form 
ether  and  regenerate  the  sulphuric  acid  originally  present, 
cannot  represent  the  whole  truth,  for  the  p  is  not 

continue  indefinitely,  and  can  go  on  without  the  presence  of 
free  sulphuric  acid. 

Possibly  the  successive  reactions — 

c  11  o.so  ."11    1  11  .oh  =  a,o  +c,b   i.s         a  . 

C,Hj0.so    Ot    H    -cdl.uH       CB    iO  +  CjHsO.SC.OH, 

partly  explain  it.  but  the  existence  of  sulphonic  compounds 
among  the  products  of  the  process,  already  demonstrated 
by  the  author,  enables  a  much  more  complete  account  to  be 
given.  Isethionie  acid  (as  a  type  of  the?e  compounds)  may- 
be formed  by  the  splitting  up  of  the  ethylsulphuric  acid 

CsHjO.SOs.OH  =CjHs.OH  -  SO 

and  the  immediate   action   of  the  trioxide  and  the  alcohol 

ear,. oh  -  so,  =  oh.ch..ch2.so2.OH. 

The  ethyl  ether  of  this  is  then  successively  formed  and 
decomposed  exactly  as  iu  the  equations  given  above  for 
ethylsulphuric  acid.  This  view  is  borne  out  by  the  fact 
that  according  to  Krafft  the  sulphuric  acid  of  the  ordinary 
etherification  process  may  be  substituted  by  benzene- 
sulphonic  acid.  It  also  accounts  for  the  gradual  loss  of 
sulphuric  acid,  which  is  partly  separated  and  hydrated  by 
the  action  of  the  water  formed  on  the  ethylsulphuric  acid, 
partly  escapes  as  sulphur  dioxide  through  the  dissociation 
of  some  of  the  sulphonic  compounds. — J.  T.  D. 


i\t\X\    IdOOKQ. 


Tub  Prospector's  Handbook.     A    Gnide   for   the    Pro- 

1       ■  Her  in  si  arch  of  Metal  bearing  or  othci 

ble  Minerals      Bj  .1.  W.  Asm  asox,  MA..  1 

ih  Edition,  thorough!)  revised  and  mnch  enlarged, 

1  Irosby,   Lockwo  ners'  Hall  Court, 

Ludgate   Hill,   London,   I  C.     1  In   strong 

leather  wallet  with  tuck,  price  4s.  ad. 

Tuts  small  volume,  with  rounded  corm  rs  f  ir  convenience  .<i 

the  pocket,  < tains  prefaces  to  the  lirst  and  seventh  editions, 

tableof  contents,  and  152  pages  1  f  subject-matter.    Then 
follow  a  glossary  of  terms  u-,<j  in  connecti  in  with  Prospect 
ing,  Mining.  Mineralogy.  Assaying,  &c.,aud  the  alphabetical 

The   text,   which   is  illustrated  with  69 
is   subdivided   as   follows  :-  I     Prospecting.      II.    Rocks. 
III.  Testing  Mineral    bj  the  Blow-pipe.     IV,  Character  of 
Minerals.     V.   Metals  and  Metallic  i  Ires :  their  Character- 

istios, Testing, Occnrre , &c.     \  I.  Other  Useful  Minerals 

VII.  Composition   of    Various    Rocks.     VIII. 
Testing  by   the   Wei    Process      IX.    Assay   "i    Gold.     V 
Treatment    of    Ores.      XI.    Surveying.      Appendix,    with 
Weights  and   Measures  of  England,  Prance,  ,\.-.     S] 
Gravities  of  Various  Rocks  and  Metallic  <  Ires 

Orgakii  Chemjcax  M  \niii  i  vi  1.  .n.  By  .(.  T.  Hewitt, 
M.A  .  D.Sc,  Ph.  D,  Professor  of  Chemistrj   in  thi   I     I 

:,  White 
Hart  Street,  Paternoster  Squari  ,  London,  E.C.  j  66,  Fifth 
Avenue,  New  York,  U.S.A.     1897.     Price  7s.  6d. 

Smmj  Bvo  volume  with  preface,  table  of  contents,  subject- 
matter  filling  253  ited  with  63  woodcuts,  and 
terminating  in  an  alphabetical  index. 

The  design  of  the  work  will  appear  iu  the  following  brief 
excerpt  of  its  contents  :  — 

Past  I. — 1.  Purification  of  Organic  Substances,  rj.  Ulti- 
mate Analysis  of  Organic  Compounds,  in.  Determination 
of  Equivalent  and  Molecular  Weight,  iv.  Estimation  of 
Specific  Groups  of  Atoms  in  1  Organic  Compounds. 

Part  II. — v.  Compounds  of  the  Fatty  Series,  vi.  Aro- 
matic Hydrocarbons  and  their  Derivatives,  (i.)  Hydro- 
carbons and  their  Nitration,  (ii.)  Reduction  of  Nitro- 
compounds, (iii.)  Diazo  -  Compounds  and  Hydrazines, 
(iv.)  Snlphonation.  (v.)  Phenols,  (vi.  1  Aromatic  Acids. 
(vii.)  Aromatic  Aldehydes  an. 1  Ketones,     (viii.i  Quinones. 

Sensations  resulting  iu  the  Form 
King  Compounds. 

A  Course  nr  Practicai  t  bemistrt.  By  M.  M.  Pvt- 
tisun  Mni:.  M.A.,  Fellow  and  Pnelector  in  Chemistrj 
of  Gonville  and  Cuius  College,  Cambridge.  Part  I. 
Elementary.  Experiments  on  Chemical  Change.  Pre- 
parations of  Various  Compounds.  Reactions  of  Aeids, 
Alkalis,  and  Salts.  An  Elementary  Course  of  Volumetric 
Analysis.  Qualitative  Analysis  of  Mixtures  of  Salts 
containing  not  more  than  a  singie  metal  in  any  one 
group.  .Longmans,  Green,  and  Co.,  39,  Paternoster 
Row,  London;  also  Xew  York  and  Bombay.  1S97. 
Trice  4s.  6d. 

Tins  book  is  intended  for  use  iu  connection  with  lectures 
and  demonstrations.  It  forms  Part  I.  of  a  work  which  is 
to  be  complete  in  three  parts.  It  contains  subject-matter 
filling  301  paces,  illustrated  with  33  woodcuts,  and  followed 
by  five  appendices  and  an  alphabetical  index. 

The  work  (Part  I.)  is  divided  into  three  sections  : — 
Section    I.    Experiments   ou    Chemical    Chang..     Pre- 
parations  of  Various    Compounds.     Reactions    of  Acids, 
Alkalis,  and  Salts. 

Section   II.    Volumetric  Estimation  of   Acids,  Alkalis, 

Alkaline  Carbonates,  and  Iodine;  the  necessary  standard 
solutions  being  given. 

Section  III.  Qualitative  Analysis.  There  are  five 
Appendices:  1.  Making  Apparatus,  ir.  Tables,  in.  Re- 
agents, iv.  Preparation  of  Standard  Solutions,  v.  Sub- 
stances suitable  for  the  Various  Exercises. 
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Crane  Import* 

TARIFF  CHANGES  AND  CUSTOMS 
REGULATIONS. 

(From  the  Board  of  Trade  Journal.) 
Nbw  Customs  Tariff  0£  Canada. 

With  reference  to  the  note  on  p.  573  of  the  June  number 
of  the  Journal,  the  following  are  Schedules  A,   B,  C,  of  the 
New  Customs  Tariff  of  Canada,  therein  referred  to,  which 
received  the  Royal  assent  on  June  29  last  :  — 
Si  hedule  A. 

Goods  subject  to  Duties.— Ales,  Beers,  Wines,  and 
Liqueurs. 


No. 


Article. 


Rate  of  Duty. 


No. 


Article. 


Ale,  beer,  and  porter,  when  imported  in 

ea>k--  "r  otherwise  than  in  bottle. 
Ale,  beer,  and  porter,  when  imported  in 
botl'es  (6  quart  or  12  pint  bottles  to 
be  held  to  contain  1  gallon). 

Cider,  not  clarified  or  refined 

Cider,  clarified  or  refined 

Lime  juice  and  fruit  juices,  fortified 
with  and  containing  not  more  than 
25  per  cent,  of  proof  spirits. 
Do.,  when  containing  more  than  25  per 

cent,  of  proof  spirits. 
Lime  juice  and  other  fruit  syrups  and 

fruit  juices,  n.o.p. 
Spirituous  or  alcoholic  liquors  distilled 
from  any  material,  or  containing  or 
compounded  from  or  with  distilled 
spirits  of  any  kind,  and  any  mixture 
thereof  with  water  for  every  gallon 
thereof  of  the  strength  of  pr^of  and 
when  of  a  greater  strength  than  that 
of  pr  »f,  at  the  sanir  rate  on  the  in- 
creased quantity  that  there  would  be 
if  the  liquors  were  reduced  to  the 
strength  of  proof.    When  the  liquors 
are   "f  a  less  strength  than  that  of 
proof,  the  duty  shall   be  at  a  rate 
herein  provided,  but  computed  on  a 
reduced  quantity  of   the  liquors  in 
proportion  to    the    lesser  degree  of 
strength;    provided,    however,  that 
no  reduction    in  quantity  shall  be 
computed  or  made  on   any  liquors 
below  the  strength  of  is  per  cent. 
under  proof,  hut    all  such    liquors 
--hail  In- (imputed  as  of  the  strength 
of    1")    per     cent,    under    proof,   as 
follows  :  — 
(a.)   Ethyl  alcohol,  or   the   substance 
commonly    known   :>s   alcohol,   hy- 
drated    oxide  of  ethyl  or  spirits  of 
wine,  trm   of  all   kinds,  n.e.s.,  rum, 
whiskey,  and  all  spirituous  or  alco- 
holic liquors,  n.o.p. ;  amyl  alcohol  or 
fusel  oil,  or  any  substance  known  as 
potato  spirit   or   potato  oil;  methyl 
alcohol,  woodalconol,  wood  naphtha, 
pyroxylin    spirit  or    any    substance 
Known  as  wood  spirit  or  methylated 
spirits,absinthe,  arrackor  palm  spirit, 
brandy,  including   artificial  brandy 
imitations  of  brandy,  cordials 
and    liqueurs   of  all    kinds,    n.e.s. ; 
me*  a],  pulque,  rum,  shrub,   schie- 
dam,   and   other    Bchnapps:     tafia, 
tun      and.      similar    alcoholic 
bitters  <>r  beverages. 
[o,)  Spirits  and  strong  waters  of  any' 
kind,  mixed  with  any  ingredient  or 
ingredients,  as  being  or  known  or 
designated     as    anodynes,    elixirs, 
itions,  1  inctureSj  j 
■dicines  or  medicinal  wines  (so 
called),  or  ethereal  and  spirituous  i 
-,  n.e.s. 
i-.m    \l  loholic  perfumes  and  perfumed 
.r, ,    rum,  cologne  and  laven- 
der  waters,    hair,    tooth    and   skin 
wash         ■   I       her   fcotlel    prepara- 
containing  >pm;>  .<i  any  ki  id, 
when    d  t  flasks  containing 

nol  more  than  loz.  i 
I)...  when  m  bottles,  il^ks.  or  other ~) 
pai  kages,  conf  lining  more  than  loz. , 
each.  ) 


Per  gal. 


it      84 


5 
10 


2      00 


20  70  ad  val. 
Per  u'al. 


40 


Per  gall.  2      40 

and 

30        id  v  ■'- 


50%  ad  val. 


Per  gall.  2 

and 
I"     .  ad  val. 


Ill 


143 

144 

145 
14G 


Spirituous  or  alcoholic  liquors— cont. 
[d.)  Nitrous  ether,  sweets  spirits  of"} 

nitre  and  aromatic  spirits  ol  am-? 

nionia.  ) 

(/.)    Medicinal    or    medicated    wines 

containing  not  more  than  to  percent. 

of  proof  spirits. 


1  i:' 


t:»l 
152 


L5S 

159 


Dols.Cts. 
Pergall.         2      J" 

anil 

3 1       ad  vat-. 
Pergall.  1       5') 


Animals,  and  Agricultural,  Animal 
and  Dairy  Products. 

Lard,  lard  compound,  and  similar  sub-      Per  11 

stances,      cottolone,      and      animal 

Stearins  of  all  kinds,  n.e.s. 
Tallow  end  stearic  acid 
Beeswax 
Candles,  n.e.s. 

Paraffin  wax  candles 

Snap,  emiimon  or  laundry Per 

Castile  soap,  mottled  or  white Per 

Soap,  n.e.s 

Pearliue  and  ot  u  r  soap  powders 

Glue,  liquid,  powdered  or  sheet,  and 

mucilage,  gelatine,  and  isinglass. 
Extract    of    malt    (non-alcoholic)   for  I         25 

medicinal  and  baking  purposes. 
Teast  cakes  and  baking  powder,  tin-     Peril.. 

weight  of   the    packages    to    lie 

eluded  in  the  weight  for  duty. 


' 

ad  val. 

in 

,i,l  r  i'. 

25 

,,,!  i'.il . 

SO 

,,,!  V  ■'. 

111 

0 

11). 

II 

35 

:n 

■i:, 

Bo  >ks  and  Tap  r. 

Alburnenized  and  other  papers  anil 
films  chemically  prepared  for  photo- 
graphers' use. 

Chemic  ils  and  Drugs. 

Acid,  acetic  acid,  and  py.-oligneous. 
n.e.s.,  and  vinegar,  for  each  gallon 
of  any  strength  not  exceeding  the 
streeth  of  proof. 

fAnd  in  addition,  for  each  degree 
of  strength  in  excess  of  the  strength 
of  proof,  an  additional  duty  of  two 
cents.] 

The  strength  of  proof  shall  be  held 
to  be  equal  to  6  per  cent,  of  absolute 
acid;  and  in  all  eases  the  strength 
shall  be  determined  in  such  manner 
as  is  established  by  the  Governor  in 
Council. 

Acid,  acetic  acid  crude,  and  pyro- 
ligneous  crude,  of  any  strength  not 
exceeding  30  per  cent. 

Acid,  muriatic  and  nitric,  and  all  mixed 
or  other  acids,  n.e.s. 

Acid,  sulphuric 

Acid  phosphate,  n.o.p 

Sulphuric  ether,  chloroform,  and  solu- 
tions of  peroxides  of  hydrogen. 

All  medicinal,  chemical,  ami  pharma- 
ceutical preparations,  when  com- 
pounded of  more  than  "lie  sul'stanee. 
including  patent  and  proprietary 
preparations,  tinctures,  pills,  pow- 
ders, troches,  lozenges,  syrups,  cor- 
dials, bitters,  anodyne.,  tonics, 
piasters,  liniments,  salves,  ointments, 
pastes,  drops,  wa'ers,  essences,  and 
oils,  n.o.p.;  provided  that  drugs, 
pill-mass,  and  preparations,  not  in- 
cluding pills  or  medicinal  plasters, 
recognised  by  the  British  or  the 
United  smirs  Pharmacopoeia  or  the 
French  Codex  as  officinal,  shall  not 
be  held  in  he  covered  by  this  item; 
all  liquids  containing  alcohol. 

And  all  others,  liquid  or  not 

Perfumery,  including  toilet  prepara- 
tions (non-alcoholic)  — viz.,  hair  oils, 
tooth  and  other  powders  and  washes, 
pomatums,  pastes,  and  all  other  per- 
fumed preparations,  n.o.p.,  used  for 
the  hair,  mouth,  or  skin. 

Paraffin  wax 

Antiseptic  surgical  dressing,  .such  as 
absorbent  cotton,  cutton  wool,  lint, 
lambswool,  tow.  jut.-,  gauzes,  and 
oaknm,  prepared  for  use  as  surgical 
dressings,  piain  or  medicated. 

Cod  liver  ml 

cJuurs,  I'  iids.  Oils,  Varnish  s  &e. 

Dry  white  and  red  lead,  orange  mineral, 

and  zinc  white. 
Ochres,  ochrey    earths,    raw    siennas 

and  c  'lour-,  dry,  n.e.s. 


30  '/„  ml  ll  a. 


Per  gall. 


i  !  r  ll. 


il  vol. 

25  %  ad  val. 
ad  val. 

25       ad  val. 

50 


25       adval. 
30        nl  val. 


30       adval, 
20        ideal. 


'JO  '      ,rl  !■■!. 

5  %  ad  V  ll. 
20        id  val. 
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\rlnle. 


189 
161 


IBS 
196 
167 

16S 
168 

171 
172 


rxide^  umbera,  burnl  siennas,  and 
nretiroola,  n.<-.-. ;  laundry  blui 
all ainds,  rough  stuff,  and  «lty  mil 
liquid  Alters,  anti-corrosive  and  auti- 
IbuHug  paint,  oommouly  used  f*-r 
i1  hulls,  and  greuuil  and  liquid 

161     Paints  and  colours,  sroond  in  spirits, 
and  nit  spirit  varnishes  and  laquers. 

green,  'try 

Ink  for  writing 

Blacking, shoe,  and  shoe-makers'  ink; 
shoe,  harness,  and  leather  «ti 
harness    -     ■      utd    knife   or 
lion,  n.o.p. 

Putty,  "1   .ill   kML.Is 

Turpentine,  spirits  of 

British   Rum,  dextrine,  Biting 

and  enamel  sizing. 
Varnishes,    lacquers,    japans,    japan } 
driers,  1:4111.1  ilr.-rs,  and  oil  finish,  .- 

n.e.s 

i  ml.  raw  or  boiled, 
lard  oil,  neatsfool  sesame 

oil. 
Illuminating  "ils  composed  wholly  or 
ileum, 
-  more 
than  '■  gallon. 

1  imposed  a  holly  or 

in  part  "i   petroleum, 
than  -~  '•'•nts  per  gallon. 
Crude    petroleum,   fuel    and   ga 
(other   than    naphtha,    bensine,   or 
ine),  when  imported  by  manu- 
facturers   (other  than 
for  use  in  their  own  factories  (or  fuel 
purposes  or  (or  thy  manufacture  of 
gas. 
173     Oils,  coal  ami  kerosene  distilled,  puri- 
>:  refined,  naphtha  and  petro- 
leum,  ami    products    i>f    petroleum, 
n..  vs. 
171     Barrels,  containing  petroleum  or   its 
products,  or  any  mixture  of  which 
petroleum  forms  a  part,  when  such 
contents     are     chargeable    with    a 
;tic  duty. 
17.'     Lubricating  oils,  n.e .s„  and  axli 

i:>;     Olive  oil.  n.e.s 

177     Essential  oils 

■  •.and  all  similar  preparations 
of  petroleum  for  toilet,  medicinal,  or 
other  purposes. 


BartMenu 

s 

'    incut.    Portland   ami    hy.lra. 
water  lime,  in  bags,  barrels,  or  casks. 
the  weight  of  the  package  to  be  in- 
cluded m  tin-  weight  for  duty. 

Plaster  of  fans.  .>r  gypsum,  ground, 
not  calcined. 

Plaster  ol  Paris,  r  gypsum,  calcined 
or  manufactured,  the  weight  "f  the 
package  to  l>e  included  in  the  weicht 
for  duty. 


Glass  and  Glasi 

■:«l     Common  and  colourless  window 

and  plain  coloured,  opaque,  stained. 
or  tinted  or  muffled  irtass.  in  - 

i  j     Ornamental,   figured,   and   enamelled 

coloured  e]a,v.  vitrified  or  painted. 
chipped,  figured,  enamelled,  and 
obscured    •  '  glass 

,:id  memorial,  or  ornamen- 
tal window  idas',  n.o.p..  and  rough 
rolled  plate  class. 

2"S  Plate  glass,  not  bevelled,  in  sheets  or 
panes,  not  exceeding  twenty  -  five 
square  feet  each.  n.o.p. 

201  Plate  class,  not  bevelled,  in  shirts  or 
panes,  n.e.s. 

205  Plate  glass,  bevelled,  in  sheets  or  panes, 

n.o.p. 
MM     Silvered   glass,  bevelled   or   not    and 

framed  or  not. 
207     German  looking-glass  plate,  thin  plate, 

unsilvered  or  for  silvering. 

206  Glass  demijohns  or  carboys,  empty  or 
filled,  bottles,  decanters,  phials 
jars  and  glass  balls,  lamp  chimneys. 
glass  shades  or  globes,  cut.  press.- 1. 
or  moulded  crystal  or  irkt-s  table- 
ware, decorated  or  not,  and  bloTi 
i--lass  tableware. 


vat. 

I1 
Per  gal!.  1      18 

1" 

,,,!  r,,l. 


■-'"  ,id  vol. 

■:d  ral. 


iraii.     ^ 


2{ 

Pergall. 

0      25 


Each 


\d  vol* 

■  I  va?. 
id  pa/. 

d  vol. 


100  lb. 


15  %  c 


1001b. 


- 


id  cat. 
\d  cat. 

;<t  rah 

id  CEJ/. 

d  cat. 
So  3  s  ad  vaf. 

./  vol, 
30-  ,adval. 


Si 


Duly. 


^■nt  plate  1 1 

IS,    and    mai  ■■ 
n.o.p, 

dovan.  calf,  -      p 
kiti  or  goat,  louigaro  <.  nil.-'  I 

:   leather,  and  all  leather, 
dressed,  waxed,   glazed,  or   further 
finished  than  tanned,  n.e-8.    haroi  sa 
Leather,  and  chamois  skin. 
Skins  for  morocco  leather,  tanned,  but 
not     farther    manufacture  d 
leather  ami  belting    leather   "f  :ill 
km. is:   tauners'  scrap  leather;  and 
leather  and  skins,  n.o.p. 
Glow    leathers,   tanned    or 

ared  «-r  uncoloured,  when  im- 
ported by  glove   tnanufactur 

d  their  <>\\  n  fad  >ries  in  the 
manufacture  of  gl 

stent,  or  enamelled  leather, 
and  morocco  leather. 
216     Leather-board,  leatfaeroid,  and  manu- 
factures thereof,  n.o.p. 
£20     Manufa  tnd   all 

manufactures  <<f  leather,  n.o.p. 
*>2i     India  rubber  boots  and  shoes;  and  all 
manufacl  ur  -  .  rubber   and 

■ 
End     rubber    clothing',   and   < 
made  waterproof  with  india-rubber, 
rubber    or   gutts  |  and 

n  or  Linen  hose  lined  with 
rubber,  rubber  mats  or  matting;,  and 
rubl 

Is  and  Manufactur 

V  rr  -silicon,     ferro-manganese,     and 

-ism. 

Chrome  steel 

Brass  wire,  plain 

r  wire,  plain,  tinned  or  plated  .. 

Wire  cloth,  or  woven  wire  or  bn 
copper. 

Wire  of  .til  metals  and  kinds,  n.o.p.    . . 

Lead, <  -  and  block 

Lead,  in  bars, 

Lead  pipe,  lead  shot,  and  lead  bullets. 

Lead,  manufacture  of,  n.o.p 

Brass  and  copper  nails,  tacks,  rivets 
and    burrs   or  washers;    bells    and 
-..  ami  all  manufactures 
of  brass  or  copper,  n.o.p. 

Zinc,  manufactures  of.  n.o.p 

anodes 

Celluloid,  moulded  into  si 
handles  of  knives  and  forks,  not 
bored  nor  otherwise  manufactured; 
moulded  celluloid  balls  and 
cylinders,  coated  with  tin  foil  or  not, 
but  not  finished  or  further  manu- 
factured, and  celluloid  lampshade 
blanks. 

Britannia  metal,  nickel  silver,  Nevada 
and    German    silver,    manofai 
of,  not  plated,  and  manufactures  of 
aluminium,  n.o.p. 

Sterling  or  other  silver  ware,  nickel- 
plated  ware,  erilt  or  electro-plated 
ware,  wholly  or  in  part,  of  all  kinds, 
n.t-.s. 

Telephone  and  telegraph  instruments, 
electric     and     galvanic     bn- 
electric  motors,  dynamos,  generators, 
sockets. insulators  of  all  kinds:  and 
electric  apparatus,  i 

light    carbons    and    carbon 
points,  of  all  kinds.  n.e.s. 

Carbons  over  six  inches  in  circum- 
ference. 

Rabbit  metal,  type  metal,  phosphor 
tin.  and  phosphor  bronze  in  blocks, 
bars,  plates,  sheets,  and  wire. 


■J-::. 
266 


275 


-J77 


0     it: 


id  ral. 

ad  vol. 

d  ral. 
d  ral. 
id  ral. 

d  mil. 

■d  val. 


id  eat. 

15  "  c  ad  ral. 

Hi°     ad  ral. 

15  c  c  ad  ral. 

id  cat. 

■d  rat. 
■d  rat. 
■d  ral. 
id  ral. 
id  ral. 
SO  °  „  ad  ral. 


I  ral. 

id  ral. 

lu  ;  o  ad  ral. 


•d  cat. 

30=  ,0 ad  ral. 

■J  ral. 

id  ral. 

I  vol. 

10  ;  ;  ad  val. 


{To  be  continued  ) 

I'nitit  States. 
Customs  Regulations. 

Sulphite  of  s.'.la  ami  chloride  of  magnesium  are  liable  to 
dutv  at  2o  per  cent,  ad  valorem,  under  paragraph  60  of  the 
Tariff  Act  of  August  2S,  1S94. 
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American  Drawback  on  Alcoholic  Preparations. 

Chan,  and  Druggist,  Aug  9,  1897,  225. 
The  American  Government  have  made  it  known  that 
they  will  in  future  allow  a  drawback  on  certain  exported 
spirituous  preparation*,  such  as  essences  of  camphor  and 
peppermint,  equal  to  the  amount  of  duty  paid  on  the  alcohol 
Lsed  in  the  preparations,  less  1  per  cent. 

EX  TRACTS  FROM  DIPLOMATIC  AND 

CONSULAR  REPORTS. 

New  Margarine  I.  vw  o»  Germany. 

Board  of  Trade.  J.,  Aug.  1897,  204. 

A  despatch,  dated  8th  July  last,  has  been  received  at  the 
Foreign  Office  from  Sir  Frank  ('  Lasceiles,  Her  Majesty- 
Ambassador  at  Berlin,  enclosins  memorandum  of  the  new 
German  Margarine  Law  of  1897,  which  states  that,  with 
reference  to  those  clauses  which  come  into  force  on 
October  1st,  1897,  the  Bill  that  recently  passed  the 
Reichstag  and  became  law,  left  to  the  Bundesrath  the  task 
of  settling  the  form  or  method  to  be  employed  to  render 
margarine  distinguishable  from  butter  when  used  for  trade 
purposes. 

On  July  2nd  the "  Diet "  concluded  its  labours  on  this 
subject,  and  decreed  that  in  order  to  facilitate  i's  recogni- 
tion in  trade,  "  sesamol"  ("Sesamuni  orientalc")  is  to  be 
added  to  it  in  the  preparation  of  all  fats  and  oils.  To  100 
parts  of  the  used  fats  or  oils  the  addition  of  margarine  must 
be  10  parts  of"  sesamol,"  aud  to  margarine  cheeses  at  least 
5  parts.  For  the  casks  or  coverings  in  which  margarine, 
its  cheeses,  &c,  are  to  be  sold,  models  are  supplied  giving 
the  dimensions  and  position  of  the  lettering,  red  bands,  &c. 
The  name  or  firm  of  makers,  as  also  the  maker's  mark,  are 
to  be  placed  close  to  the  lettering  without  going  over  the 
red  bands.  The  lettering  and  maker's  mark  are  to  be 
burned  or  painted  on.  If  done  in  the  latter  way  they  are  to 
be  painted  in  black  letters  on  a  white  or  light  yellow  ground. 
The  lettering  and  marks  are  to  appear  twice  at  opposite 
ends  or  sides  of  the  barrels  or  coverings. 

Rubber  in  Tonkin. 

A  correspondent  writes  to  the  Bulletin  de  la  Sod  te  d, 
i,  igraphie  Commerciale,  Paris,  Tol.  XIX.,  No.  5,  that  he 
has  discovered,  after  investigation,  that  a  tree  which  grows 
abundantly  in  Tonkin  is  the  same  as  the  Ficus  elaslica, 
which  i-  cultivated  in  Brazil.  Bolivia,  the  Guianas,  &c. 
There  is  a  good  opening,  he  thinks,  for  a  new  industry  in 
Tonkin,  especially  as  labour  is  cheap  and  easily  obtained. 

GENERAL  TRADE  NOTES. 

Tunisian  Trade  in  i  bemii  h.  Products  and  in 

Alcohols. 

Board  «f  Trade  J.,  Aug.  1897,  221. 

The  Belgian  Consul  -  General  at  Tunis  has  reported 
lially  t..  bis  Government  on  the  importation  into  Tunis 
nt  those  products  which  concern  chiefly  pharmacists, 
druggists,  and  wine  producers. 

These  products, the  Consul-General  -tale-,  are  not  subject 
to  much  fluctuation  in  the  market,  as  are  articles  of  fashion, 
or  those  which  can  be  improved  by  new  inventions.  It  is 
sufficient  to  create  a  connection  and  revise  it  occasionally  to 
maintain  confidence. 

The  value  of  the  importation  into  Tunis  of  the  above- 
named  products  amounted  in  1896  to  over  1,200,000  francs 
(48,000/.).  Of  this  amount  alcohol  alone  stands  for  20,000/.; 
it  i-  principally  used  by  wine-growers  for  fortifying  wines. 

Mineral  Output  in  U.S.A. 
Chem.  aud  Druggist,  Aug.  7,  1897,  225. 

The  annual  report  for  1890  of  Or.  David  T.  Day,  Chief  of 
the  Division  of  Mineral  Besources  in  the  I  nited  States, 
gives  I  he  following  particulars  concerning  the  output  of 
minerals  in  that  country: — "The  bromine-industry  is  chiefly 
in  the  hand- of  a  syndicate.  In  1896  it  showed  a  .-light 
inci  «.,  valued  at  the  works  at  144,501  dels., 

compared  with  517,421/.,  worth  134,343  dols.,  in  1895.     The 
output  for  189G  includes  the  bromine  in  potassium  bromide 


made  directly.  The  sulphur  output  rose  from  1,800  tons  in 
1895  to  5,260  tons  in  1896.  The  increase  was  due  to  tho 
success  attending  the  working  of  the  Louisiana  deposits  by 
Frasch's  process.  The  increased  price,  due  to  the  Sicilian- 
sulphur  combination,  excited  search  for  other  deposits,  with 
the  result  of  attracting  some  attention  to  the  deposits  in 
Texas.  The  same  fact  is  the  cause  that,  in  spite  of  low 
prices,  search  for  a  more  extended  supply  of  pyrites  in  the 
United  States  is  quite  active  in  consequence  of  the  higher 
price  of  sulphur.  The  borax  output  went  up  to  the  normal 
level  of  13,508,000  lbs.,  worth  675,400  dols.,  all  from  Cali- 
fornia and  Nevada.  In  infusorial  earth  there  was  a  slight 
decrease  in  product  to  a  value  of  16,792  dols.,  against 
20.514  dols.  in  1895.  The  mineral-waters  industry  showed 
an  increase  in  quantity  from  21,463,543  galls,  in  1895  to 
21,668,345  galls,  in  1896,  but  there  was  a  decline  in  the 
total  value  from  4,254,237  dols.  in  1895  to  4,005,GS8  dols. 
in  1896.  There  were  produced  60,000  flasks  (4.590,000  lbs.) 
of  quicksilver  in  1882,  but  10  years  later  production  had 
fallen  to  about  one-third  of  this  Siuce  then  the  product  has 
gained  slowly  to  30,765  flasks  in  1S9G.  The  industry, 
though  still  practically  confined  to  California,  is  slowly 
extending  into  ( fregon.  No  development  has  been  made  of 
the  deposit  recently  found  in  Texas." 

Tin:  Production  of  Soda. 
Ch.  of  Com.  J.,  July  1S97,  152. 

Handels-Museum  reports  that  the  production  of  ammonia 
soda  in  Germany  again  increased  last  year.  Two  new 
factories  were  built.  The  total  production  of  soda  in  the 
world  is  now  estimated  at  I J  million  tons.  Abroad  also 
this  branch  of  industry  is  constantly  on  the  increase.  North 
America,  hitherto  the  largest  buyer  of  English  Leblanc  soda, 
ha-  increased  its  production  of  ammonia  soda  from  60,000 
to  80,000  tons.  Russia  consumes  a  total  of  about  two 
millions  of  pouds  of  calcined  soda.  Of  these  the  Bussian 
factories  produce  about  1,800,000  pouds,  whilst  about 
200,000  pouds  are  imported. 

Platinum  in  Russia. 

Ch.  of  Com.  J.,  July  1897,  150. 

The  Bussian  Ministry  of  Finances  has  recently  issued  a 
report  on  the  production  of  platinum  in  Russia,  according 
to  which  that  country  stands  first  in  the  world  for  this 
production,  40  times  the  quantity  produced  by  all  other 
countries  together  being  obtained  there.  In  the  year  1880 
the  quantity  produced  amounted  to  2,946  kilogs. ;  in  1895  it 
reached  4,413  kilogs.  The  production  bad  gone  on  increas- 
ing up  to  the  last  year,  when  it  diminished  on  account  of 
the  wet  weather  in  summer.  This  rare  metal  is  found  ex- 
clusively in  the  Southern  L'ral.  The  manner  of  its  being 
worked  up  is  unknown  in  Russia  ;  this  is  done  in  Germany, 
to  which  country  the  platinum  is  exported  in  a  crude  state. 
Whatever  Russia  requires  of  worked-up  platinum,  it  has  to 
buy  back  from  Germany.  Of  late  years  the  price  of  this 
article  has  run  very  high;  at  present  it  is  900  marks  (about 
stg.  45/.)  for  1  kilog.  of  crude  platinum  in  Bussia.  On 
mining  for  the  platinum  the  still  rarer  metal  iridium  is  also 
found,  but  only  in  very  small  quantities.  Last  year  the 
total  quantity  of  iridium  obtained  did  not  amount  to  more 
than  4'1  kilog.,  and  this  was  only  slightly  exceeded  in 
1894. 

BOARD  OF  TRADE  RETURNS. 

Summary-  op  Imports. 


£ 

l,s2n,r>22 
-    1  J70 

6,106,149 

£ 
1,983,600 

Raw   materials  for  non-textile  in- 
dustries. 

J,:>s.v_>2G 

Total  value  of  all  imports  .... 

84,378458 

36,183,523 
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Si   MM  Mil     OB    EXPORTS. 


July 

1897. 

Metals  (other  than  machinery)  .... 
Miscellaneous  articles 

e 

■2:.' 

622,017 
2,835,046 

£ 
3,083 

629.405 
8,887,761 

21,359,139 

21.501,452 

Imports  o*  Metals  fob  Month  ending 
31st  Ji  iv. 


Articles. 

Quantities. 

Values. 

1896.           1897. 

1896.           1897. 

Copper:— 

ILegURU 

Dnwronght 

Iron  :— 

Ore 

Bolt)  bar,  Ac 

anwrought. . 
Lead,  pis  and  sheet     „ 

9 

Quicksilver Lb. 

Tin Cwt 

8,198 
1,680 

8,141 

1,504 

17.820 
19,044 

12,209 
7369 

8,878 
18,816 

H 106 

£               £ 
B4.718          11.728 
051        213.S08 
228,559 

116,201 

15,501 
165,03d        155,702 

78,61 
3.1?.; 
102,737        130.202 
147,581          80,186 

Other  articles  ...Value£ 

238,141 

Total  value  "f  metals 

■• 

•• 

1,820,62 1      1,98 

Licfobts  oi    Raw   Material   roa   Non- Textile 
Industrie*  fob  Monte  ending  Slsi  July. 


Articles. 

Quant 

Values. 

1896. 

1897. 

1897. 

Bark,  Peruvian  ..   Cwt. 

Gum:— 

Gutta-percha ....       „ 
H  ides,  raw:— 

2,406           1,710 
428394        362,782 

32,012 

6,28] 

20.293         14,918 

KSI3           L'.Ul 

18,071 
18,180         68,169 
1,17s            1308 

324             421 

£                £ 
5,548            3.322 

!73,661 

147          10372 

58,273 

:si;,u'7i         22,512 

72,593        116346 
108,379        1  n  :..>..  i 

16331         m  •-, < 

\l:i  mire: — 

^  ■'.■'■> 

2339 
13,122 
24,083 

60,707 

35,551 

8,709 

774307 

1S317 

8,480           4,060         23,320 

3,249         71,568 

22,947         21,411          S4A90 

17,105         60,808 

1359           1,879         10,829 

17.3111           16,121           73,192 

18,610        17.-..i:;7 

:  1  ■>.-,.■  i 

194,684        264,983        I  1 

13^67          10,639 

193,245        164,431        693,037 
951,420     1,191,03 
H..>li         14.616         71,618 
7,297         36,717 
.. 

ds 

Phosphate  of  lime 

Pulp  of  wood  .... 

Cwt. 

and  stearin 

Wood  :— 

Sawn „ 

Staves 

Mahogany I 

Other  articles Value  £ 

•• 

•• 

5,106,1  t1' 

i,(es  the  above,  drugs  to  the  value  of  88,5092.  were  imported,  as 
Bl  32,5661.  :u  July  189  1. 


Imports  of  Chemicals   vnd  Dyestuffs  for  Month 

ENDING    3  1ST    Jl'l  \  . 


Exports  of  Metals  (other  than  Machinery)  foe 
Month  ending  31st  July. 


Articles. 


Quai 


Values. 


1896. 


1S97. 


1S97. 


Alkali Cwt. 

Bark  (tanners',  Ac.)    ,. 

Brimstone 

Chemicals Value  £ 

neal Cwt. 

Cutch  and  cambicr  Tons 

live;:— 

Alizarin Valued! 

Anilin  and  other 

Indigo I  l«  t, 

Nitrate  of  potash  . 

Valonia Tons 

Other  articles. ..  Value  £ 

Total  value  of  chemicals 


£ 

£ 

8.477 

13,218 

" 

- 

11,891 

7,897 

1 

451 

I-J 

2,866 

2,991 

1,643 

1  1353 

44,383 

37,491 

- 

l.rtM 

61,976 

25,018 

31307 

19,149 

1,492 

15.018 

.. 

liio.'J7:i 

534,570         I 


Imports  of  Oils  for  Month  ending  31st  Jcly. 


Articles. 

Quantities. 

Values. 

1896. 

1897. 

1890. 

1S97. 

9,239 

101,862 

1 
i.217 

12,892 

1,245 

95,477 

101,402 

£ 
10.041 
■ 
104342 

12349 

• 

£ 
13.211 

Palm Cwl 

95,448 

Petroleum Qall. 

Train.  Ac.  ..   Tuns 

Other  articles  ..  Value  £ 

" 

Total  value  of  oils. . . 

•• 

■• 

718,230 

Articles. 


Quantities. 


1S96. 


1897. 


Brass Cwt. 

:■  : — 

Unwrouftht 

Wrought 

Mixed  metal 

Hardware \ 

Implements „ 

Iron  ami  steel ...    Tons 

Lead 

8  ...  Value  £ 
rapb  wires  . 

Tin  Cwt. 

Zinc 

Other  articles  . .  Value  L 


1896.  1897. 


139 

lis 

285 


,541 


32'1, 


991 


3S1, 

1, 


553 


,485 
ISO 


£ 
37312 

563  i:i 
18,444 

172,555 

2,213396 
24.607 

7,788 


£ 

173,913 
124,-jr.s 
2,136,401 
60,791 
34366 
136,517 
25,661 
10,446 


Total  value  , 


.   23382 


Exports  of  Drugs  and  Chemicals  for  Month 
ending  31st  July, 


Articles. 


Quantities. 


1S96. 


1S97. 


Values. 


1S96. 


Alkali Cwt. 

Bleaching  materials    „ 
Chemieaf  manures    Tons 

Medicines Value  £ 

Other  articles 

Total  value 


551.753 

37,22s 


371.991 
81,488 
41,517 


1897. 


£ 
95,712 

140,788 


£ 

104,509 

I 

91,177 

247.S32 


622,017  I     a 
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Exports  of  Miscellaneous  Articles  fob  Month 

FNIIIN'G    31ST    JlLY. 


Quantities.                    Values. 

Articles. 

1896.           1897.           1896.      j     1897. 

Military  stores..  Vulue  £ 

l,6lY,900 

32300 

170324 

7.7  HI 
62368 
21,599 

11,040 

4*285 

4.i  ;<  12 
30.730 

- 

933,700          16,420 

1      215,094 

2,022,600          2l.il  7 

i      113,652 

38,039          53.911 

£ 
20,061 

136,461 
27.177 
00,153 
62,387 

Products  of  coal  Value  £ 
Earthenware  ...        „ 

Glass :- 

140,196 
9385 
69.676 
18322 

13350 

sjeea 

2,127300 

sr'.m 

5.533 
57,338 

111,962 
159317 

17,400 

10.837 
17333 
80,135 

17,698 

99.519 

M.oss 
82,825 
153398 

130.310 

63,423 

121,458 

150,761 
13,392 

7,360 
20392 

Other  kinds....      „ 
Leather  :— 
Unwrought , 

Seed  oil Tons 

Floorcloth   S<|.  Yds. 

Painters'  materials  Val.  £ 

83367 
14,438 

123392 

33,043 
64,017 
90,110 
148,985 
129348 
28,238 
56,230 

2,S35,046     2,887,761 

iHontl)Ip  patent  it'st. 

•  The  dates  given  are  the  dates  of  the  Official  Journals  in 
wliich  acceptances  of  the  Comp!e'e  Specifications  are  advertised. 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— PLANT,  APPARATUS,  and  MACHINERY. 

Applications. 

16,989.  J.  E.  Slack  and  D.  Rushworth.  Improvements 
in  the  manufacture  of  tubes  in  apparatus  for  heating  and 
cooling  fluids.     July  19. 

17,099.  O.  H.  1'ieper  and  A.  F.  Pieper.  Rheostats. 
Co mplete  Specification.     July  20. 

17,356.  W.  G.  Heys. — From  J.  Klein,  of  the  Maschinen 
und  Armaturfabrik  vormals  Klein,  Schanzlin,  and  Becker, 
Germany.  Improvements  in  apparatus  for  cooling  liquids. 
Complete  Specification.     July  23. 

17,475.  Forbes,  Abbott,  and  Lennanl,  Ltd.,  ami  L.  Gaster. 
Improvements  in  and  apparatus  for  use  in  subjecting  air  or 
other  gases  or  liquids  or  solids  to  the  action  of  air,  gases,  or 
liquids  ;  applicable  also  for  mixing,  cooling,  heating,  and 
other  analogous  operations.     July  24. 

17,712.  J.  Lehmann  and  A.  Serigiers.  Apparatus  for 
compressing  gas.     July  28. 

17,714.  J.  BuchanaD,  jun.  Improvements  in  appliances 
for  discharging  coke  and  like  ovens.     July  28. 

18,189.  O.  Guttmann.      See  Class  VII. 

18,311.  L.  A.  Chevalet  and  W.  Boby.  Improvements 
in  apparatus  for  heating  anil  purifying  water.     Aug.  6. 

18,454.  D.  W.  Forbes  and  W.  Kemp.  Conical  vaporiser. 
Aug.  9. 

18,460.  M.  J.Kelly.  An  improved  composition  for  re- 
moving and  preventing  incrustation  and  corrosion  in  steam 
and  water  boilers  and  cisterns.     Aug.  9. 

18,578.  H.  Hirzel.  An  improved  absorption  apparatus 
for  absorbing  gases  in  liquids.  Complete  Specification. 
Aug.  10. 

18,655.  J.  C.  Montgonierie.  Improvements  in  filter 
presses  and  in  cloths  therefor.     Aug.  1 1 . 


18,816.  L.  Fremy.  Art  improved  apparatus  for  sterilis- 
ing liquids  and  for  use  as  a  receptacle  for  containing  the 
same.  Date  applied  for  March  18,  1S97,  being  date  of 
application  in  France.     Complete  Specification.     Aug.   13. 

18,819.  W.  R.  Renshaw.  Improvements  in  apparatus 
suitable  for  cooling  liquids  and  condensing.     Aug.  13. 

Complete   Specifications   Accepted.* 
1896. 
22,7  77.  T.  Levoz.     Converters.     Aug.  18. 
22,811.  F.  N.  Cockson   and  J.  Stewart.     Means  for  pro- 
viding for  the  collection  and  removal  of  saline  and  other 
deposits    from   steam   boilers,   evaporators,    and  the   like. 
Aug.  18. 

1897. 

5823.  Maigen's  "  Filtre-Rapide  and  AntiCalcaire"  Co., 
Ltd.,  and  A.  A.  Ellis.  Treatment  of  water  or  other  liquids 
with  powdered  material.     Aug.  4. 

16,035.  A.  J.  Boult.— From  A.  G.  Waterhouse  and  A. 
W.  Case,  United  States.  Heating  fluids  and  distilling. 
Complete  Specification.     Aug.  11. 

16,237.  P.  Gerlach.  Cooling  apparatus  for  beer  and 
other  liquids.     Complete  Specification.     Aug.  18. 

16,398.  R.  HadJan. — From  H.  Colberg,  A.  Serret.  and 
F.  Amigo.  Improved  furnace  for  the  production  of  carbide 
of  calcium.     Complete  Specification.     Aug.  18. 


LL— FUEL,  GAS,  and  LIGHT. 


acetylene    gas 
Julv  19. 


Applications. 

17,021.  E.     Godin.      Improvements 
generators.     Complete  Specification. 

17,090.  E.  Barnard.  An  improved  apparatus  for  the 
generation  of  acetylene  gas  or  other  gases.     July  20. 

17,327.  W.  B.  Hartridge.  An  improvement  in  fuel 
blocks.     July  22. 

17.4  IS.  1!.  F.Carter.  Improved  apparatus  for  the  pro- 
duction and  storage  of  acetylene  gas.  Complete  Specification. 
July  24. 

17,482.  N.  Reggiani  and  A.  Chrisini.  Improvements  in 
acetylene  gas  generators.    Complete  Specification.    July  24. 

17,635.  II.  C.  B.  Forester  and  The  Patent  Aggloment 
Fuel  Syndicate,  Ltd,  Improvements  in  or  relating  to  the 
manufacture  of  artificial  fuel.     July  27. 

17,614.  H.  H.  Lake. — From  Fellner  and  Ziegler,  Ger- 
mauv.  Improvements  in  apparatus  for  purifying  gas  by 
washing  or  scrubbing.     July  27. 

17,749.  V  B.  Lewes.  Improvements  in  and  apparatus 
for  the  manufacture  of  illuminating  gas.     July  28. 

17,793.  J.  G.  A.  Kitchen.  Improvements  in  or  con- 
nected with  acetylene  generators.     July  29. 

17,813.  P.  Dumont.  Improvements  in  acetylene  appa- 
ratus.    July  29. 

17,884.  H.  Muratet  and  J.  Bessac.  Improvements  in 
acetylene  gas  generators.     July  29. 

17,883.  R.  Rousselet  and  A.  de  Labrousse.  Improve- 
ments in  acetylene  gas  generators.     July  30. 

17,927.  M.  Bernstein.  Improvements  in  petroleum  blue 
flame  burners  for  incandescent  lighting  and  heating  purposes. 
Complete  Specification.     July  30. 

17,938.  A.  Rieffel.  Improvements  in  apparatus  for  the 
production  of  acetylene  gas.  Complete  Specification. 
July  30. 

17,976.  E.  Gobbe.  Improvements  in  and  apparatus  for 
the  manufacture  of  gas  and  the  obtainmeut  of  bye-products 
therefrom.     July  31. 

18,005.  \V.  P.  Thompson.— From  A.  Julieu,  Belgium. 
Improvements  in  and  relating  to  apparatus  for  producing 
heating  or  lighting  gas  by  the  aid  of  volatile  hydrocarbons. 
Complete  Specification.     July  31. 

18,056.  P.  Imbert-Rolland.  Improvements  in  acetylene 
gas  generators.     Aug.  3. 
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18,085.  W.  Young  and  A.  Bell,     -  ■  >  III. 

18,128.    F     Goulding.       Improvements    in    apparnl 
employed  in  the  pi  icetylem      is.    Aug.  3. 

l     II.  Smith.     Improvements  in  the   preparation 
o(  calcium  carbide  and   the  like   for  use  in     i  i  itors, 

Aug.  5. 

18,845.  G  Webb,  jun.,  .1.  W.  Kelly,  and  II.  Rountree. 
[mproYements  in  apparatus  for  the  production  oi  carbide 
of  calcium.     .Vug.  G. 

18,855.  J.  C.    Bull. —  From   Joss6  and    Dofays,    I 
Improvements    in   and    relating    to    the    manufactui 
noet]  lene  gas.     Aug.  6. 

0    G.  Daubenspeck.     Improvements  in  and  relating 
to  refractory  incandescent  mantles  or  hoods.      \ug.  6. 

is.isi.  (i.  F.  Dinsmore.     Improvements  relating  to  the 

transmission   of  heat   for    making   water-gas,    generating 

steam,   melting  refractory  material,  and  the   like,   and  t" 

apparatus  therefor.     Date  applied,  for  Jao,  LI,  1897,  being 

i  in  United  States.     Aug.  9. 

18,528.  ,1.   r>.  Lavaur.     Improvements  in  ac 
tors.     An 

18,565.  E.  J.  Clubbe,  A,  W,  Southey,  and  Tin'  I 
Motive    Power  Company,  Ltd.     Improvements  in  the  gene- 
ration of  oil-gas.     Aug.  10. 

18,603.  T.  Mitchell.     Improved  apparatus    for  the  gene- 
ration and  storage  of  acetylene  and  other  gases.     Aug.  11. 
19.    F.   .1.    Collin.      Improvements   in    coke-ovens. 
Aug.  11. 

18.744,  Sir  C.  S.  Forbes,  Baronet.  Improvements  in  or 
connected  with  acetylene  lamps.     Aug.  12. 

18.745.  Sir  C.  S.  Forbes,  Baronet.  Improvements  in 
generators  for  acetylene  gas.     Aug.  12. 

Complete  Specifications  Accepted. 
189G. 

13, .Ml.  A.  F.  Bowers.  Regulators  and  gas-holders  for 
:ioet\l,  ne  gas.     July  28. 

17,209.  G.  C.  Fowler  and  M.  B.  Fowler.  Manufacture 
of  uisrtit  lights.     Aug.  4. 

17,904.  II.  H.  Lake. — From  ( '.  Grenier  and  J.  Grand 
Apparatus  for  generating  and  utilising  acetylene  gas  for 
lighting  purposes.     Julj  28, 

18,915.  B   Kosmann.     Separation  of  certain  rare  earths, 
and  the  manufacture  therefrom  ,,!'  fabrics  for  use  in  ini 
descent  gas-lighting.     July  28. 

20,074.  (I.  W.  Gaskell  and  R.  R.  Gihbs.  Generation 
and  storage  of  acetylene.     Aug.  4. 

2h.1l1.">.  \V.  Young,  S.  Glover,  and  T.  Glover.  Manu- 
facture of  illuminating  gas.     Aug.  1:*. 

20,225.  P.  Fritzsche.  Obtaining  ether  from  gases  con- 
taining eth_\  lene  and  apparatus  then  for.      Aug.  1 1. 

29,895.  D.  D.  Esson.  Combustible  compound  or  fuel. 
July  88. 

21,351.  A.  Kay.  Apparatus  for  the  generation  and 
storage  of  acetylene  gas.     Aug.  I. 

31,374.  ■!.  1'  Palmer,  H.  Palmer,  and  II.  E.  Trestrail. 
Night  lights.      Aug.  II. 

21,695.  J.  B.  Fournier.  Apparatus  for  containing  ami 
supplying  liquefied  gas  for  lighting  and  other  purposes. 
Aug.  4. 

21,698.  A.  II.  Barker.  Generators  lor  acetylene  gas. 
Aug.  I. 

21.7.',S.  E.C.  L.  Pillion  and  C.  Bertolns.  Apparatus  for 
generating  and  storing  acetylene  gas.     .1  ul \  28. 

22,359.  E.  II.  Maddoek  and  W.  Jones.  Acetylene  gas 
generators  and  gasometers.     Aug.  IS. 

22,52t'>.  L.  T.  FitzGibbon.  Production  of  acetylene  gas. 
Aug.  IS. 

23,289  C.  F.  J.  B.  lieeherel.  Apparatus  for  the  manu- 
facture of  acetylene  gas.     Aug.  IS. 

23.2E0.  C.  F.  J.  IS.  lieeherel.  Apparatus  for  the  manu- 
facture of  acetylene  gas.     Aug.  IS. 


23,669.   II.    E,  Oving.     Process  and  apparatus  for   the 
luction  and  treatment  of  acetylene,     duly  28. 
JO    II.  IS,  i  h  in"       l  realm  ml   of    aci  t)  li 
for  lighting,  heating,  or  other  purposes.     Aug.  4. 

24,414.    V.  J.  Smith  and  A.  G.  Smith,     Ant at. 

lene  gas  generator.     Aug.  11. 

24,440.  P.  de  Rese nil  li.  I,.  A.  Luchaire.    Apparatus 

for  the  manufacture  of  acctyles        Lug.  11. 

29,554.  II.  K.  Spence,    \.   Bevi    id        W.  <,.  I!, 
and  S.  M.  Beveridge,      \  letyli  i     gas  generators. 

1897. 

9996.  W.  Buddeos.  I'  cess  for  obtaining  thorium 
oxide  and  for  enriching  monazite  sands.     Aug.  18. 

13,103.  F.  II.  Smith.  Manufacture  of  calcium  carbide 
and  the  like,  and  method  of  using  the  same  in  lamps  or 
generators.     Aug.  18. 

14,471.  H.  A.  Jones.     Gas  apparatus.      V.ug.  18. 
14.  S.  Pitt,     i  ii'in  The  i  omp  ignie  I  nt<  1 1 

\.   Siegle,   France.     Apparatus   for   beating   bj 
means  of  liquid  hydrocarbons,     Aug.  4. 

15,509.  I..  V.  Pratis  and  P.Marengo.  Apparatus  for 
the  manufacture  or  production  of  hydrogen  gas.     Aug.   I. 


in.— DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  Etc. 

Application. 

18,085.   W.   Young  and  A.  Bell.     Improvements  in  the 

carbonisation  or  destructive  distillation  of  coal,  and  in  the 
production  of  earburetlc  1  watn  gas,  and  in  apparatus 
therefor.     Aug.  a. 


IV.— COLOURING  MATTERS   uro  DYES. 
Applications. 

17,018.  H.  E.  Newton.  —  From  The  Farbenfabriken 
yorraals  1".  Bayer  and  Co.,  Germany.  The  manufacture  or 
production  of  dye-tuffs  for  cotton.     July  19. 

17.:'.2s.  (I.  Imray.  —  From  The  Farbwerke  vormals 
Meister,  Lucius,  and  Briiniog,  Germany.  .Manufacture  of 
yellow  azo  dyestnffs  fast  to  washing  and  light.     July'  22. 

17,529.  H.H.Lake.— From  L.  Dufour,  Italy.  See  I  lass 
XIV. 

17,729.  H.  F.  Newton.  —  From  The  Farbenfabriken 
vormals  F.  Bayer  and  Co.,  Germany,  The  manufacture  or 
production  of  new  anthraquinone  dyestnffs.     July  28. 

Is. "02.  J.  Imray.  —  From  La  Sociele  Auonynie  des 
Matieres  Colorantes  et  Produits  Chimiques  de  St.  Denis, 
France.  Manufacture  of  green  and  blue-green  colouring 
matters  from  triphcuylmcthan.     July  31. 

18,017.  G.  B.  Ellis. — From  La  Societe  Chimique  des 
I'siues  du  Phone  ancienr.emcnt  Gilliard  P.  Mouuet  et 
Cartier,  France.  Improvements  in  and  relating  to  the 
manufacture  of  dyestuffs.     July  31. 

ls.iTti.  I.  Levinstein  and  Lcvenstein,  Ltd.  The  manu- 
facture or  production  of  new  colouring  matters.     Aug.  7. 

18,494.  J.  V.  Johnson.  •--  From  ('.  F.  Boehringer  and 
Soebne,  Germany.  Improvements  in  the  manufacture  or 
preparation  of  amino-  and  hydrazino-derivatives  of  purine. 
Aug.  9. 

IS. 762.  A.  Ashworth.  Improvements  in  the  manufacture 
of  colouring  matters  suitable  for  dying  unmordanted  cotton. 
Complete  Specification.      Aug.  13. 

Complete  Specification's  Accepted. 
1896. 

19,940.  R.  lilank.  Manufacture  of  compounds  of  the 
scries  of  the  indoxylic  acids  and  of  dye-tuffs  of  the  indigo 
series.     Aug.  4. 
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19,976.  0.  Imray. —  From  The  Farbwerke  vormals 
Ueister,  Lucius,  and  Broiling,  Germany.  Basic  disazo 
colouring  matters.     July  28. 

G.    15.    Ellis.— From    La    Soeietl    Chimique  des 
es  in  Bb6ne  anciennement  G.  P.  Monnet  el  Cartier. 
Production  of  colouring  matters.     Aug.  4. 

81,198.  G.  II.  Ellis.— Erom  La  Societe  Chemique  des 
L'sincs  du  Rb6ne  anciennement  G.  P.  Monuet  et  Cartier. 
Manufacture  of  colouring  matters.     Aug.  11. 

22.041.  0.  Imray. — From  Tho  Farbwerke  vormals  F. 
Bayer  and  Go.  ( trtho-  and  para-nitrobenzyl  aniline  and  its 
honiologues.     Aug.  11. 

2:;, 17"..  O.  Imray.  —  From  The  Farbwerke  vormals 
Meister.  Lucius,  and  Briioing.  New  violet  mono-azo  dye- 
stuffs  for  wool,  dyeing  a  fast  brown  by  oxidation  with 
chrome.     Aug.  4. 

25,725.  I.  Levenstein  and  Levenstein,  Ltd.     Production 
of  a  new  colour  base  and  of  colouring  matters   therefrom. 
'• 

1897. 

12,963.  L.  Lederer.  Production  of  indifferent  (neutral) 
compounds  of  alkoseylated  phenols.     Aug.  18. 

15,009.  R.  Barge.  Separating  ortho-nnhydro-sulph- 
aniine-benzoic  acid  from  para-sulphamine-benzoic  acid. 
Aug.  4. 

V.— TEXTILES,  COTTON,  WOOL,  SILK,  Etc. 

Applications. 

17.Su:?.  J.  Wetter. — From  Herberlien  and  Co.,  Switzerland. 
Improvements  in  the  treatment  of  cotton  yarn  and  other 
vegetable  textile  material  for  imparting  to  it  a  silk-like 
gloss.     July  22. 

17,397.  H.  A.  Lcwe.  Improvements  in  the  treatment  of 
cotton  or  other  vegetable  fibres.     July  23. 

17,901.  W.  P.  Dreaper  and  H.  K.  Tompkins.  Improve- 
ments in  the  manufacture  of  artificial  silk  from  suitable 
forms  of  cellulose.     July  30. 

1 7,050.  G.  Wendler  and  L.  E.  Wendler.  Improvements 
in  the  method  of  and  apparatus  for  treating  textile  fabrics 
having  a  vegetable  origin.     July  31. 

18,222.  W.  Clegg.  An  improved  method  of  treating 
animal  fibres.     Aug.  5. 

is. 471.  T.  H.  Thate.  Process  for  imparting  to  cotton 
and  other  vegetable  fibres  a  silk-like  appearance.     Aug.  9. 

1  s.47:;.  S.  Wolf.  .Manufacture  of  cloth  felt  and  wadding 
from  cellulose.     Aug.  9. 

18,173.  S.  Wolf.     Sec  Class  XIX. 

18,728.  A.  L.  C.  Nodon  and  L.  A.  Bretonneau.  Im- 
]  roved  process  for  decorticating  and  degumming  Ramie 
and  other  like  fibrous  materials.  Complete  Specification. 
Aug.  12. 

18,733.  H.  Ferguson.  Improvements  in  the  process  and 
machinery  for  breaking  and  scutching  fibrous  plants  and 
stem-,  such  as  brown  rhea,  ramie,  hemp,  jute,  and  the  like. 
Aug.  12. 

Complete  Specifications  Accepted. 

189G. 

19,217.  A.  Jlonforts.  Machines  for  finishing  yarns  in 
the  form  ol  hanks  or  skeins.     Aug.  4. 

_■_  >",">.  S.  Whittaker.  Machinery  for  preparing  or 
spinning  cotton  or  other  fibrous  materials.     Aug.  4. 

i,    :<',.  II.   Giesler.      Manufacture   of  mixed   or    parti- 
coloured fabric-.     Aug.  4. 

28,870.  O.  Seyfert.  Process  for  giving  a  silk  appearance 
to  cotton.     July  28. 

1897. 

11,80-1.  A.  H.  I'riuz.  Treatment  of  jute,  bast,  china- 
_-.--.  rhea,  and  like  plants  for  use  in  textile  industries. 
Aug.  11. 


VI.— DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  and  BLEACHING. 

Applications. 

17.17;1..  11.  H.  Lake. — From  I).  Mattei,  Italy.  Improve- 
ments in  apparatus  for  dyeing  textile  fabrics.  Complete 
Specification.     July  20. 

17,4.V_\  J.  Smith.  Improvements  in  or  connected  with 
dyeing  textile  materials  aniline  black,  partly  applicable  also 
to  dyeing  textile  materials  other  colours.     July  2  1. 

1S,487.  G.  B.  Ellis.— From  J.  Heilmann  et  Cie.,  Alsace. 
Improvements  in  the  manufacture  and  in  the  production  of 
coloured  designs  on  woven  fabrics.     Aug.  9. 

18,527.  J.  Grossmann.  Improved  method  of  dyeing 
cotton  piece  goods.     August  10. 

Complete  Specifications  Accepted. 

1896. 

19,428.  J.  Schneider.  Improvements  in  the  treatment  of 
fibres  and  fibrous  or  textile  materials  to  improve  the 
appearance  or  finish  and  facilitate  the  operation  of  dyeing. 
July  2S. 

20,846.  B.  Lee.     Vessels  for  dyeing  purposes.     July  28. 

21,492.  F.  Davies  and  A.  Liebmann.  Machine  for 
dyeing,  finishing,  sizing,  washing,  or  similarly  treating  yarn. 
Aug.  4. 

1897. 

14,831.  M.  L.  Kellogg.  Improvements  in  dyeing  hair  or 
fur.     Aug.  4. 


VII.— ACIDS,  ALKALIS,  and  SALTS. 
Applications. 

17,313.  H.  J.  Krebs.  Improvements  in  procBSs  of  and 
apparatus  for  distilling  ammonia.  Complete  Specification. 
July  22. 

17.471'..  R.  H.Davidson  and  The  United  Alkali  Com- 
pany, Ltd.  Improvements  in  and  apparatus  for  the  manu- 
facture of  flowers  of  sulphur.     July  24. 

17,609.  I.  L.  Roberts.  Process  of  and  apparatus  for  the 
manufacture  of  metallic  carbides.  Date  applied  for  Dec. 
23,  189G,  being  date  of  application  in  United  States.  Com- 
plete Specification.     July  2  7. 

17,683.  F.  H.  Bowman  and  F.  E.  Bowman.  Improved 
means  and  apparatus  for  electrolytically  decomposing 
salts  of  the  alkaline  and  earthy  metals  for  the  manufac- 
ture of  caustic  bleaching  powder,  chlorine,  and  other  pro- 
ducts contained  in  them.     July  28. 

17,834.  E.  F.  Turner.  Improvements  in  the  treatment 
of  metallic  chlorides  such  as  those  produced  from  sulphide 
ore-.     Complete  Specification.  .  July  29. 

17.930.  C.  J.  YarnoM.  Improvements  in  or  relating  to 
the  manufacture  of  hydrogen  peroxide.     July  30. 

17.931.  J.  C.  Butterfield.  Improvements  in  the  oxida- 
tion of  ferrous  salts.     July  30. 

18,189.  O.  Guttmauu.  Improvements  in  apparatus  for 
converting  nitric  peroxide  into  nitric  acid.  Complete 
Specification.     Aug.  4. 

18,271.  E.  L.  Lalbin.  An  improved  process  for  pro- 
ducing alkaline  prussiates  and  cyanides  and  reproducing 
the  reagents  employed.     Aug.  5. 

1 8,4 1 7.  O.  Luppe.  An  improved  process  for  the  recovery 
of  perchloride  of  iron  from  the  solutions  of  perchloride  of 
iron  used  for  etching  purposes.     Aug.  7. 

18,614.  J.  S.  Rigby.  New  or  improved  applications  of 
"  waste "  sulphuric  acid,  and  apparatus  for  the  utilisation 
thereof  and  the  production  of  sulphates  therefrom.    Aug.  11. 

Complete  Specifications  Accepted. 
1896. 
15,977.   L.    L.    Billaudot.      Process    of    manufacturing 

phosphorus.     July  28. 
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10,068,  W  .  K.  t  larke  and  The  United  Alkali  Company, 
Ltd.  Means  For  effecting  the  absorption  of  chlorine  gas, 
applieable  in  the  manufacture  of  chlorates  and  bleaching 
li<|in>r.     A  u  ^r .  1 1. 

10,888.  G.  P.  Lewis  and  R.  A.  Cripps.  Improved  means 
ror  manufacturing  and  recovering  cyanides,  and  apparatus 
therefor.     Ang.  4. 

'-'1,178.  A.  S, 'limit/  and  E.  C.  W.  Toi  ges.  Obtaining 
tartaric  acid  ami  tut  rates.     Aug.  II. 

91,958.  T.  Savage.  Production  of  copper  sulphate. 
Juhj 

88,718.  G.  Kynoch  and  Co.,  Ltd.,  and  A,  T.  Cocking. 
Process  for  denitrating  acid  which  has  been  used  in  the 
nitroglycerine  manufacture.    Aug.  Is. 

1897. 

12,266.  The  Compagnie  Generale  I'Alumine.  Manufac- 
ture of  double  chloride  of  aluminium  and  soda.     July  88. 

VIII.— GLASS,  POTTERY,  am.  ENAMELS. 

Complete  Specifications  Accepted. 

1897. 

11,630.  ir.  Schirm  and  0.  Lessing.  Ceramic  produc- 
tion of  grinding  agents.     Aug.  18. 

14,481.  C.  E.  Blue,  jon.  Machines  for  the  manufacture 
of  glassware.     Aug.  4. 

I.">,618.  T.  Kfipper.  Apparatus  for  glass-blowing. 
Ang.  11. 

IX.— BUILDING  MATERIALS,  CLAYS,  MORTARS, 
and  CEMENTS. 

Applications. 

17,419.  N.  T.  Ashton  and  J.  Crompton.  A  new  or  im- 
proved manufacture  of  hydraulic  cement.     July  23. 

18,046.  J.  Foster.  Improvements  in  the  construction  of 
kilns  for  burning  lime  and  other  similar  material.     Aug.  3, 

is, 246.  F.  D.  Cummer.  Improved  means  applicable  for 
use  in  the  manufacture  of  cement.     Aug.  5. 

18,391.  ,T.  Parnall.  Improvements  in  the  manufacture  of 
plaster  or  cement.      Aug.  7. 

18,672.  F.  Roboins.  An  improved  compound  concrete 
and  uiean>  and  methods  of  producing  the  same,  and  archi- 
tectural and  other  works  thereof,  including  shipbuilding 
and  maritime  works  of  concretion  in  general.     Aug.  12. 

18,779.  T.  Molden  and  C.  Major.  Improvements  in 
apparatus  for  the  manufacture  of  cement.     Aug.  13. 

Complete  Specifications  Accepted. 
1896. 

20,603.  G.  G.  M.  Hardingham. — From  F.  D.  Cummer. 
Means  applicable  for  use  in  drying  cement,  slurry,  liquid, 
clay,  and  other  substances  in  like  condition,     July  28. 

20,612.  P.  Kleber.  Manufacture  of  artificial  stone. 
Aug.  18. 

1897. 

9316.  L.  S.  Kasson.  Treating  and  assembling  the 
ingredients  for  the  manufacture  of  paving  composition-. 
Aug.  IS. 

12,024.  J.  C.  Rombach  and  E.  S.  Restieaux.  Improve- 
ments in  cements  for  resisting  the  action  of  acids,  acid 
vapours,  and  heat.     July  2s. 

15,050.  P.  Riiehert.     Artificial  stones.     Aug.  18. 

X.— METALLURGY,  MINING,  Etc. 

Applications. 

17,016.  H.  Birbeck.  —  From  T.  B.  Birbeck.  Western 
Australia.  Improvements  in  or  relating  to  extracting 
precious  metals  from  their  ores  aud  apparatus  therefor. 
July  19. 


17,040,   B    II.   Springett.  —  From   A.   L.  Lanaeigi 
A.  II.  V.  1. eblain  .   Franco.     Improvements  i::   tl 
of  gilding,  silvering,  nickeling,  bronzing,  plating,  oxydit 
and  the  like,  on  aluminium  and  its  derivative-.     July  19. 

1 7,401  J.  Armstrong.  Improvements  in  the  treatment 
of  complex  ores  containing  zinc.     Julj 

17,566  L.  Davies.  Improvements  in  or  connected  with 
piles  for  making  bar  iron.     July  27. 

17,600,  C.  F.  Claus.  Improvements  in  the  production  of 
metallic  /inc  from  blende.    Jul)  27. 

17,624.  EL  E.  Fry  and  K.  II.  Everitt  Improvements  in 
the  method  of  and  apparatus  for  extracting  lead  with  other 
metal-  from  ore-.     July  27. 

18,007.  II.  L. Sulman and  II.  F.  K. Picard.  Improvements- 
in  the  recover]  ol  gold  from  certain  metallic  products 
obtained  in  the  extraction  of  precious  ores.    July  31, 

18,135.  T.  Doherty.  Method  and  means  for  manufac- 
turing steel  direct  in  a  cupola,     Aug.  :t. 

18,217.  W.J.  Wig",  and  E.G.  Ballard.  Improvement- 
in  the  separation  and  rec  iverj  of  zinc  from  liquors  contain- 
ing /inc  in  solution  with  iron  and  other  metals.     At] 

18,259.  T.  B.  McGhie.     Improvements  in  the  recovery  of 

precious  metal-  from  their  solutions.      Aug.  5. 

18,339.  F.  li.  Aspinall  and  E.  C.  Ekstromer.  Improve- 
ments relating  to  the  extraction  of  precious  metal-  from 
their  ore-.     Aug.  6. 

18,607.  W.  Allen.  A  solder  for  uniting  aluminium. 
Aug.  11. 

18,640.  J.Landin.     Wei  process  for  extracting  gold  from 

gold  ores  or  gold  ore  waste.  Complete  Specification. 
i.ug.  11. 

18,712.  A.  Stein.  Improvements  in  annealing  or  heating 
furnaces.     Aug.  12. 

18,731.  F.  George.  An  improved  process  of  soldering 
aluminium.     Complete  Specification.     Aug.  12. 

18,787.  J.  B.  Han  nay  and  A.  Cruikshank.  Improve- 
ments in  extracting  gold  aud  other  metals  from  ores  or 
minerals  containing  them,  and  apparatus  therefor.    Aug.  13. 

18,802.  J.  Hall.  Improvements  in  the  manufacture  of 
mild  steel.     Aug.  13. 


Complete  Specifications  Accepted. 
1896. 

17,941.  B.  Thomas  and  J.  W.  Thomas.  Elimination  of 
arsenic  from  metallic  copper,     Aug.  11. 

23,597.  B.  H.  Thwaite  and  F.  L.  Gardner.  Method  of 
working  iron  blast  furnaces  as  to  utilise  the  gases  evolved 
for  producing  motive  power.     Aug.  11. 

1897. 

s763.  C  H.  Foote,  W.  R.  Walker,  and  E.  A.  S.  Clarke. 
Manufacture  of  steel  by  the  Bessemer  or  open-hearth  pro- 
cess.    Aug.  18. 

11,996.  G.  Deer.  Smelting  of  copper,  and  apparatus  for 
that  purpose.     July  28. 


XL— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 

Applications. 

17.026.  C.  D.  Abel.— From  C.N.  Sedneff,  Russia.  A 
new  galvauic  element.     Complete  Specification.     July  19. 

17,081.  F.  .1.  Patten.  Improvements  in  aud  connected 
with  electrical  furnaces.     July  20. 

17,105.  W.  J.  L.  Sandy.  Improvements  in  primary 
batteries.     July  20. 

17,158.  W.  Rowbotham.  Impiovements  in  electric  bat- 
teries.    July  20. 

17.161.  J.  Hargreaves.  Improved  means  applicable  for 
use  in  the  electrolysis  of  salts.     July  2o. 

17.il  5.  C.  A.  Meygret.  An  improved  process  for  eleetro- 
lytieally  purifying  and  filtering  saccharine  liquids  or  solu- 
tions.    July  22. 
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17.316.  L.  G.  Garcia.  Improvements  in  accumulators. 
O  mplete  Specification.     July  22. 

17.319.  W.  .1.  S.  Barber-Starkey,  Improvements  in 
plates  for  secondary  batteries.     July  22. 

17.471.  CD  Abel.  From  Siemens  and  Halske,  Germany. 
Improvements  in  electric  furnaces.     July  24. 

17.7)79.  A.  W.  Southey.  Improvements  in  secondary 
batteries.     July  27. 

17.837.  J.  Hollow.iv.  Improvements  i>-  apparatus  for 
the  electro-deposition  of  metals.     July  29. 

18,029  C.  MTarsehner.  An  improved  process  for  the 
manufacture  of  electrode  plates  for  storage  batteries. 
July  31. 

18,176.  A,  Heil.  Improvements  in  or  relatiug  to  elec- 
trical accumulators  or  storage  batteries.     Aug.  4. 

18,430.  F.  Pcscetto.  Improvements  in  the  manufacture 
of  electric  accumulators.     Complete  Specification.     Aug.  7. 

IS. 564.  E.  J.  Clubbe,  A.  W.  Southey,  and  The  Electric 
Motive  Power  Company,  Ltd.  Improvements  in  secondary 
batteries.     Aug.  10. 

IS. 566.  E.  J.  Clubbe,  A.  W.  Southey,  and  The  Electric 
Motive  Power  Company,  Ltd.  Improvements  in  and  con- 
nected with  secondary  batteries.     Aug.  10. 

J8.616.  E.  Hurley.  H.  Cooney,  J.  Glover,  and  G.  P. 
Campbell  Improvements  in  or  connected  with  electrolytes 
for  primary  electric  batteries.     Aug.  11. 

18,628.  C.  H.Cole.  Improvements  in  portable  electric 
primary  batteries.     Complete  Specification.     Aug.  11. 

18,635.  G.  P.  Torelli.  Improvements  in  or  relating  to 
primary  batteries.     Aug.  11. 

18,65ft.  A.  Nodon.  Improvements  in  porous  diaphragms 
and  vessels  for  cells  and  accumulators.     Aug.  11. 

18,796.  W.  M.  MeDougall.  Improvements  in  and  con- 
nected with  secondary  or  storage  batteries.     Aug.  13. 

18,835.  S.  Ziani  de  Ferranti.  Improvements  in  electro- 
lytic cells.     Aug.  14. 

18,854.  C.  Zimmer.  Improvements  in  and  relating  to 
the  manufacture  of  plates  for  electric  accumulators.  Com- 
plete Specification.     Aug.  14. 

Complete  Specifications  Accepted. 

1896. 

16,597.  R.  M.  J.  Heartey  and  B.  Germain  Primary 
batteries.     July  28. 

18,046.  M.  M.  llrophy  and  J.  I).  F.  Andrews.  Electric 
accumulators  or  secondary  batteries.     Aug.  18. 

18,951.  A.  Conder  and  E.  P.  Michelot.  Improvements 
in  electrical  accumulators.     July  28. 

21,027.  W.  L.  Wise. — From  The  Aluminium  Industrie 
Aktien  Gesellschaft.     Electrolytic  apparatus.     July  28. 

21,509.  .1.  1 1.  A.  llhodiu.  Improved  electrolyser  or 
electrolytic  apparatus,    .Inly  28. 

21,749.  The  Sussmann  Electric  Miners'  Lamp  Co.,  Ltd., 
and  S.  A.  Rosenthal.  Active  material  for  secondary 
battery  plates.     Aug.  11. 

22,595.  A.  G    New.     Electric  accumulators.     Aug.  18. 

24,473.  II.  Leitner.  Improvements  in  primary  and 
secondary  galvanic  batteries.     Aug.  4. 

1897. 

12,549.  \V.  Majcrt.     Plates  for  accumulators.     Aug.  IS. 

12,s^7.  V.  Jeanty.  Improvements  in  electric  primary 
ami  secondary  batteries.     Aug.  1!. 

15,013.  s.  l'itt. —  From  L.  Bomel  and  Societe  Bisson, 
Bergcs,  et  Cie.,  Frnnce.  Negative  electrode  for  zinc  accu- 
mulators.    July  28. 

15,510.  J.  Y.Johnson. — From  J.  P.  Clare,  G.  E.  Hatch, 
J.  H.  Taylor,  United  States.  Improvements  in  secondary 
or  storage  batteries  or  accumulators  and  in  the  manufac- 
ture of  the  same.     Aug.  4. 


15,513.  C.  A.  Jensen.- — From  P.  Jebsen,  Norway.  Pro- 
du  cing  peat  charcoal  by  means  of  an  electrical  current. 
Aug.  4. 

16,069.  L.  W.  Pullen.     Electric  batteries.     Aug.  11. 

16.361.  E.  YV.  Junger.  Accumulator  plates  for  secondary- 
batteries.     Aug.  18. 

16.362.  E.  \Y.  Junger.  Electrodes  of  electric  accumu- 
lators.    Aug.  18. 

XII.— FATS,  OILS,  and  SOAP. 
Applications. 

17,405.  A.  J.  Boult. — From  La  Societe  "  Meurice-Save- 

Simon,"  Belgium.  Improvements  in  or  relating  to 
preparations  for  laundry  purposes.     July  23. 

17,738.  R.  Gesell.  Improved  process  for  making  soap. 
Complete  Specification.     July  28. 

18,251.  J.  Hopkinson.  Improvements  in  the  treatment 
of  wool  grease,  raw  or  distilled,  and  its  derivatives. 
Aug.  5. 

18,550.  A.  Euston.  Improvements  in  apparatus  for 
treating  flax  anil  other  oleaginous  seeds  for  the  extraction 
of  oil  therefrom.     Complete  Specification.     Aug.  10. 

Complete  Specifications  Accepted. 

1896. 
17,118.  F.  V.Klever.     Lubricants.     July  28. 
19,903.  H.  Hailfield.     Manufacture   of  soap   and  in  the 
frames   used  in   the  manufacture  of  soap   and  method  of 
cutting  or  slabbing  soap.     Aug.  18. 

21,048.  E.  S.  Wilson  and  E.  Stewart.  Manufacture  of 
soap.     July  28. 

1897. 
15,156.  A.  Jolles.     Manufacture  of  soaps.     Aug.  4. 


XIIL— PAINTS,  PIGMENTS,   VARNISHES, 
RESINS,  INDIA-RUBBER,  Etc. 

Applications. 

17,674.  E.  Parkin.  A  new  or  improved  process  for 
treating  vulcanised  rubber  to  recover  the  india-rubber 
therefrom.     July  28. 

17.774.  J.  Noad.  An  improvement  in  the  manufacture 
of  white  lead.     July  29. 

17.775.  J.  Noad.  An  improvement  in  the  manufacture 
of  white  lead.     July  29. 

17,897.  J.  Livingstone  and  A.  F.  Crawford.  An  improved 
imperishable  carbon  paint.     July  30. 

17,936.  W.  Bamsay.  Improvements  in  extracting  and 
purifying  gutta-percha.     July  30. 

18,331.  W.  Ramsay.  Improvements  in  and  relating  to 
the  treatment  of  gutta-percha  and  the  like.     Aug.  6. 

18,519.  I.  Goldblum.  Improvements  in  or  connected 
with  the  manufacture  of  varnishes,  paints,  and  the  like. 
Aug.  10. 

18,533.  P.  J.  Ogilvy.  Improvements  in  the  method  or 
process  of  making  printing  inks.  Complete  Specification. 
Aug.  10. 

Complete  Specifications  Accepted. 
1896. 

19,310.  J.  Wetter. — From  M.  Weinrich.  Revivifying 
bone  black  or  animal  charcoal.     July  28. 

19,788.  A.  C.  J.  Charlier.  Manufacture  of  while  lead. 
Aug.  18. 

23,716.  H.  H.  Lake. — From  G.  Hermegnies.  Manu- 
facture of  zinc  white.     Aug.  IS. 

1897. 

2108.  G.  L.  Burnham.  Paint  for  ships'  bottoms. 
Aug.  18. 

15.180.  P.  S.  Watkins  and  P.  J.  Nunn.  Manufacture  of 
sealing  wax.     Aug.  4. 
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15,330.     1!.   -I     B.  Mills.— From    La  Granitine    - 
\    myme,  Belgium.     Manufacture  of  agglutiDanI  enamels, 

XIV.— TANNING.  LEATHER,  GUTK,   and  SIZK. 

Application-. 

17,529.  II.  II.  Lake.  From  L.  Dufour,  Italy.  Set  Class 
\\ 

12.  E.  J.  Thibaut.     Improved  means  to  be  used   in 
tanning  hides  and  -kin-.     Aug.  o. 

Complktk  Specifications  Accepted. 
1896. 

32,103.  .1.  Forster.     Method  of  ami   means   for   tanning 
mil  the  like.     Aug.  18. 

1897. 

12,099.  C.  S.  Dolley.  if  tanning.    July  28. 

12,449.  P.  G.  Sanford.  Treatment  of  blood  and  other 
albuminous  matter,  both  animal  and  vegetable,  for  use  in 
manufactures  and  the  arts.     July  28. 

XV.— AGRICULTURE  and   MANURES,  Etc. 
Appijcation- 
17,  920.  YV.l-'.  Rowlands.     Manufacture  of  manure  from 
waste  leather  and  phosphate  of  lime.     Complete  Specifica- 
tion.    July  30. 

18,491.  J.  Hudson.  Improvements  in  the  manufacture 
of  manure  from  wool  refuse.     Aug.  9. 

XVI.— SUGARS,  STARCHES,   GUMS,  Ere 
Applications. 

17,1+4.  .T.  Keil.  Improved  process  and  apparatus  For 
the  production  of  starch  and  gluten  out  of  eerealia  and 
legumines.    Complete  Specification.     July  24. 

18,429.  I..  Sternberg.  Improvements  in  and  connected 
with  the  extraction  of  sugar  from  molasses  by  the  use  of 
barium  compounds.     Complete  Specification.     Aug.  7. 

Complete  Specifications  Accepted. 

1896. 
19,815.  G.  Hanson.     Process  for  refining  and  purifying 
-ugar.     Aug.  18. 


1897 


1 i<",7.  E.  R.Savigny.    Sweetening  substance  and  a  | 

for  its  manufacture.     Aug.  4. 

15,295.  L.  P.  Bauer.  Manufacture  of  glucose  or  sugar. 
Aug.  4. 

XVII.— BREWING,  WINES,  SPIRITS,  Etc. 

Application-. 

17,816.  W.  J.  Glennon  and  A.  V.  Oastler.     An  improved 
apparatus  for  aerating  and  sterilising  beer.     July  29. 
18,112.     H.    II.    Lake.— From     L.    S.    Langville    and 

II.  Tauszkv,  United  States.  Improvements  in  and  relating 
to  the  manufacture  of  \east.  Complete  Specification. 
Aug.  3. 

18,256.  J.  E.  Carroll.  Process  and  apparatus  for 
maturing  or  treating  wine  and  spirits.     Aug.  5. 

18,645.  F.  S.  Masters  and  J.  C.  Shears.  Improvements 
in  the  manufacture  of  beer  and  other  liquids  and  in 
apparatus  therefor.     Aug.  11. 

IS, 713.  D.  J.  Etty  and  C.  R.  Long.  An  improved 
process  of  and  apparatus  for  ageing  whisky.  Complete 
Specification.     Aug.  12. 

lS.7-:'3.  R.  D.  Bailey  and  L.  P.  Ford.  An  improved 
combined  mashing  vessel,  raw  grain  conversion  vessel, 
brewing  copper,  cooling  apparatus,  and  hop  back  for 
boilers'   and  distillers'  use.     Aug.  13. 


Compute  Sraom<  ltiors  Aoozpzbd. 

1896. 
21,011,   G.    1..    Jacqnemin.       Improved    method    ot     and 

ippararus  for  the  manufacture  of  pure  veasts.    An 

1897. 

II.   Muller-Thurgan.     Process    for    production    of 
non-alcoholic    or   feebly  alcoholic    Iruit   juices    (fruit    and 
wines)  which   may    be  kept   or  preserved  without 
change.     Aug.  18. 

12,958,  S.  Erawsi  and  L.    \ ::--      Process   for  utilising 
the  wa-te  nl  hops  and  malt  of  breweries.      Aug.  4. 


XVIII.— FOODS,  SANITATION.   Etc.,  and 
DISINFECTANTS. 

Applications. 
A. — Fonda. 

17,361.  II.  II.  Christiansen.  Improved  process  of  treat- 
ing margarine.     July  28. 

17,519.     A.  Searl.     s,,  Class  XX. 

17,915.  S.  Pitt.— From  TheChi  mische  Fahrikauf  Actiei, 
vonnals  E.  Sobering,  Germany.  The  production  of  food 
preparations  containing  casein.     July  80. 

18,072.  J.  Simmons.     Food  product,     Aug.  :;. 

18,714.  E.  C.  L.  Kressel  and  T.  Hill-Jones.  The  manu- 
facture of  an  improved  alimentary  extract.     Aug.  12. 

B. — Sanitation. 

17,201.  J.  B.  Petrie.  An  improved  method  of  purifying 
-ewage  and  other  foul  waters  by  means  of  a  secondary  pro- 
cess following  other  primary  processes.     July  22. 

•  .  W.  D.  Scott-Mom  rieff.  Improvements  in  or 
relating  to  the  purification  of  sewage,  and  apparatus  there- 
for.    Aug.  10. 

1S,S39.  B.  C.  Farmer.  Improvements  in  the  construc- 
tion of  precipitation  tanks  used  in  the  filtration  and  treat- 
ment of  sewage  and  other  foul  waters.     Aug.  12. 

C. — Disinfectants. 

17,464.  W.  Loebinger.  Improvements  in  or  relating  to 
disinfection  by  means  of  formaldehyde.  Complete  Specifi- 
cation.    July  24. 

1S.17S.  W.  L.  v,  is,;. —  From  Knoll  and  Co.,  Germany. 
Improvements  in  the  manufacture  of  antiseptic  substances. 
Aug.  4. 

18,250.  II.  Oppermann.  Process  for  the  preparation  of 
easily  soluble  compounds  of  formic  aldehyde  lor  preserv- 
ing, disinfecting,  and  therapeutic  purpose-.  Complete 
Specification.     Aug.  5. 

18,656.  E.   T.   C.    Weihers.      Improved   mixture    for  the 

destruction  of  microbes  of  the  contagious  diseases  of  animal-, 

applicable  for  the  treatment  of  animal  skins.     Aug.  11. 

Complete  Specifications  Accepted. 

A. — Foods. 

1896. 

23,126.  W.  P.  Thompson From  Kietz  and  Co.  Manu- 
facture of  strengthening  and  flavouring  food  extracts. 
Aug.  18. 

1897. 

7649.  K.  Franz.  Improved  food  preparation  and  pro- 
cess for  the  manufacture  thereof.     Aug.  18. 

B. — Sanitation. 

1896. 

23,042.  1).  Cameron,  F.  J.  Commin,  and  A.  J.  Martin. 
Treatment  of  sewage  or  other  liquids.     Aug  4. 
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XIX.— PAPER,  PASTEBOARD.  Etc. 
Application's. 

17.73G.  T.  Schifler.  Process  for  producing  waterproof 
and  washable  glazed  ehromo-paper.  Complete  Specifica- 
tion.    Jnlj  S8. 

18,473.  S.  Wolf.  Improved  manufacture  of  blotting 
paper,  filter  paper,  and  soft  fibre-felt.     Aug.  0. 

XX.— FIXE    CHEMICALS,    ALKALOIDS, 
ESSEXCES,  jxd  EXTRACTS. 

Applications. 

17,013.  P.Sylva.  A  new  or  improved  process  for  manu- 
facturing chloride  of  ethyl.     July  19. 

17,169.  A.  F.  Llobet.  Improvements  in  the  manufacture 
of  milky  juice  of  cereals.    Complete  Specification.    July  20. 

17,-46.  J.  E.  Lyndall  and  L.  R.  Orr.  A  liquid  essence, 
and  process  for  its  manufacture.     July  21. 

17,409.  O.  Iniray. — From  the  Society  of  Chemical  In- 
dustry in  Basle,  Switzerland.  Manufacture  of  new  thera- 
peutical compounds.     Complete  Specification.     July  23. 

17,512.  A.  Searl.  Improvements  in  processes  for  the 
preparation  of  soluble  and  highly  concentrated  extracts  of 
tea  and  coffee.     July  26. 

17,5i9.  H.  H.  Lake. — From  L.  Dufour,  Italy.  An  im- 
proved process  for  the  preparation  of  extracts  used  in 
tanning  and  as  colouring  agents.     July  26. 

17.692.  L.  Lederer.  Improvements  in  the  process  for 
preparing  the  halogen  derivatives  of  acetone.  Complete 
Specification.     July  28. 

17.693.  L.  Lederer.  Improvements  in  the  process  for 
the  preparation  of  hexymethylen-tetramin  and  its  deriva- 
tives.    Complete  Specification.     July  23. 

18,478.  H.  E.  Newton.  —  From  The  Farbenfabriken 
vormals  F.  Bayer  and  Co.,  Germany.  The  manufacture  or 
production  of  pharmaceutical  compounds.     Aug.  9. 

18,698.  T.  Bird.  A  process  for  the  treatment  of  artifi- 
cial camphor  either  in  the  crude  state  or  after  resublimation. 
Aug.  12. 

Complete  Specifications  Accepted. 

1896. 

16,860.  H.  Higeius.  Separation  of  caseiuogeu  or  casein 
from  separated  milk,  and  its  preservation  in  a  dry  state 
July  28. 

18,981.  A.  Koelliker.  Acid  salts  of  piperazine  and  fatty 
acid>,  and  the  production  therefrom  of  double  salts  of  lithia 
and  piperazine.     July  28. 

19,744.  J.  J.  A.  Trillat.  Production  of  formic  aldehyde 
vapours.     Aug.  18. 

20,622.  G.  B.  Ellis.  —  From  La  Societe  Chimique  iles 
Usiues  du  Rhone,  anciennement  G.  P.  Monnet  et  Carrier. 
Distributing  formic  aldehyde  vapours.     Aug.  4 

20,697.  A.  Zimmermann. — From  The  Chemische  Fabrik 
anf  Actien  vormals  E.  Schering.  Production  of  a  vinyldi- 
acetonalkamine,  and  of  anaesthetics  therefrom.      July  28. 

2", 7 73.  J.  J.  A.  Trillat.  Production  of  vapours  of 
formic  aldehyde,  and  apparatus  for  the  same.     Aug.  4. 

21,106.  G.  B.  Ellis. — From  La  Societe  Chimique  des 
Usines  du  Rhone,  anciennement  G.  P.  Monnet  et  Cart  n . 
Manufacture  of  vanillin.     Aug.  4. 

29,117.  O.  Imray. — From  I".  Hoffmann,  La  Roche,  and 
Co.     Pure  acetosulphanilate  salts.     Aug.  18. 


1897. 
14.61U.    B.    Willcox.  —  From     C.    F.     Boehriuger    and 
Soehne,   Germany.      Manufacture    or  preparation  of  theo- 
bromine.    July  28. 

14.611.  B.  Willcox.  —  From  C.  F.  Boehriuger  and 
Soehne,  Germany.  Manufacture  of  iso-eugenol  and  deri- 
vatives thereof.     July  28. 

14.612.  B.  Willcox.  —  From  C.  F.  Boehringer  and 
Soehne,  Germany.    Production  of  trichloropurine.    July  28. 

XXI.— PHOTOGRAPHY. 
Application. 

17,122.  G.  J.  Sershall  and  J.  H.  Kirk.  An  improve- 
ment or  improvements  in  the  production  of  coloured  photo- 
graphs.    July  20. 

Complete  Specification  Accepted. 

1897. 

11,133.  G.  Selle.  Photographic  dark  backs  for  successive 
exposures  for  the  purpose  of  colour  photography.     Aug.  4. 

XXII.— EXPLOSIVES,  MATCHES,  Etc. 
Applications. 

17.416.  W.  Hope.  Improvements  in  pellets  and  grains 
of  gunpowder  of  any  kind.     July  23. 

17.417.  W.  Hope.  Improvements  in  gunpowders  and 
other  explosives.     July  2.3. 

18,563.  J.  Caveri.  Improvements  in  the  manufacture  of 
matches.     Complete  Specification.     Aug.  10. 

18,642.  F.  M.  Hale,  J.  Deas,  and  J.  B.  Reavil.  Im- 
provements in  percussion  fuzes  for  explosive  projectiles  or 
shells.     Aug.  11. 

Complete  Specifications  Accepted. 
1896. 

Manufacture   of  nitro-glycerine 


Manufacture     of    explosives. 
Explosive    compounds    for 


17,307.  C.    E.    Bichel. 
explosives.     Aug.  11. 

18,034.     M.    Bielefeldt 
Aug.  18. 

22,162.  J.    C.    Hamiltou. 
blasting  purposes.     Aug.  11. 

22,190.  G.  Kynoch  and  Co.,  Ltd.,  and  A.  T.  Cocking. 
Manufacture  of  explosives.     July  28. 

22,718.  G.  Kynoch  and  Co.,  Ltd.,  and  A.  T.  Cocking. 
See  Class  VII. 

1897. 

14,196.  F.VoIpert.    Manufacture  of  explosives.    Aug.  4. 

14,989.  J.  T.  Maguire. — From  The  Diamond  Match 
Company,  United  States  Improvements  in  matches. 
July  28. 

15,499.  H.  Maxim.  Manufacture  of  explosive  com- 
pounds.    Aug.  4. 

PATENTS   UNCLASSIFIABLE. 
Application. 

17,610.  J.  Carurick.  A  process  of  preparing  proto- 
nucleiu.     Complete  Specification.     July  27. 

Complete  Specification  Accepted. 
1896. 
17,717.     F.  J.   Jones   and   G.   W.    Jones.     A  chemical 
compound.     Aug.  11. 
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NOTICES. 
Collective  Index. 
In  reply   to  numerous  inquiries,  the  compilation  of  the 
Collective  Index   is  in   active   progress,   part   of  th 
being  already  in  the  printers'  hands.     The  labour  of  revision 
and  correction  must,  however,  of   necessity,  take  time  :  and 
it  is  hoped  that  those  members  who  have  already  subscribed 
will  extend  their  indulgence  to  the  Indexer,  who  is  makine 
,  1    rv  effort  to  complete  this  vast    work. 
The  prices  are  as  follows : — 

To  Members  (see  Roles  -2b  and  27)  and  Past 
Members  (see  Rule  30)  ;  Libraries,  Corpora- 
tions, and  Exchanges  on   the  Society's  List 

Each  copy  10s. 

To  Subscribers „       \2s.  6d. 

Toothers 15,. 


Notice  is  hereby  given,  for  the  information  of  members  and 
advertisers,  that  the  advertisement  columns  of  this  Journal 
have  been  contracted  for  by  Messrs.  Etee  andSroTriswooDE, 
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the  Society's  printers  and  publishers,  to  whom  all  commu- 
nications respecting  them  should  he  addressed.  The  circu- 
lation of  the  Journal  is  now  more  than  3,000  per  month. 


Journal  atiD  patent*  li'trraiurr. 


CHANGES    OF   ADDRESS. 
Ablett,  A.  W.,  lo  Johannesburg;  I.X.L.  Cyanide  Works, 

Shena  G.  M.  Co.,  Eureka  City.  Barberton,  S.A.E. 
Bamber,  II.  K.  G.  :  Journals  to  Hillside,  Greenhithe,  Kent. 
Biscbof,  G.,  lo  Bloorasbury;  9.  Hythe  Road,  Willesden 

Junction,  N.YV. 
Bowman,  K.,   1  o  .Elabouga ;    Victoria    Chemical    Works, 

Widnes. 
Drifts,  J.  V..  1  o   India  :   "0,  St.  Ann's  Hill,  Wandsworth, 

s.w. 

Church,   L".   D.,  jun.,   I  o   Trenton  ;  65,  Wall   Street,  New 

York.  U.S  A. 
Cooke.  A.  W..  1  o  Johannesburg  ;    e/o  Brotherton  and  Co., 

Holnn>  Street,  Dewsbury  Koad,  Leeds. 
Crow.    H.    W. :    Journals    to    11,    Norwich    Road,    Forest 

Gate,  E. 
Douglas,   Win.,    l/o   Stamford   Hill ;  Diamond  Plantation, 

Demerara. 
Elworthv,  H.  S.,  In  India;  c/o  Henry  S.  King  and  Co., 

Cornhill,  E.C. 
Harrington,  T..  1  o  Waterloo  Place  ;  5,  Summerhill  Terrace, 

Cork,  Ireland. 
Garton,  K.  S.,  1  o  Smethwick  ;  retain  Journals  until  further 

notice. 
Griffith,  D.,  Agnew,  lo  Isle  of  Man  ;  e,  o  Mitchell  and  Co., 

27,  King  Street,  Liverpool. 
Horsmar,  F.,  I  o  Forest  Gate  ;  45,  Hyde  Vale,  Greenwich, 

S.E. 
Jarvis,  Talbot,  1  o  Burton;  Castle  Lodge,  Bedford. 
Langer,  Dr.  C  ,  1  o   Hampton  House ;  Upmore,  Milverton, 

Leamington. 
McEwen,  Atboll  F.,  1  o  Laurie;  retain  Journals  until  further 

notice. 
McFarland,   B.  W.,  i  o  Temple  Street  ;  355,  Willow  Street, 

New  Haven,  Conn.,  U.S.A. 
McMillan,  W.  G.,  1  o  liinningham;  8,  Leigham  Court  Road 

West,  Streatham,  S.W. 
Queeny,  John,   1-.,  I  0  New  York;  c  o  Meyer  Bros.   Drug 

Co.,  St.  Louis,  Mo.,  U.S.A. 
Raymond,  C.  W.,  lo  Forest  Gate;   32,   Campbell  Road, 

Brornley-by-Bow ,  E. 
Russell,    Dr.    W.   J.;    Journals   to    34,   Upper    Hamilton 

Terrace,  N.W. 
Sedding,  G.  H.  P.,  1  o  Anita;  Kiver  Junction,  Gadsden  Co., 

Florida,  U.S.A. 
Shepherd,  H.  H.  I'...  1  o  Victoria  Docks:  Northcote,  Mount 

Pleasant  Lane,  Upper  Clapton,  N.E. 
Smith.    11.    Wood,   I  o   Battersea ;    22,  Great    Winchester 

.  E.(  . 
Thornton,   H.,  1  o  London;  Redbourn  House,  Ford  Road, 

Ashford,  Middli 
Twitehell,  E.,  1  o  Mount  Auburn  :  9,  Cumberland  Building, 

Avondale,  Cincinnati,  <>lii".  U.S.A. 
Welch.  J.  Cuthbcrt,  1  o  Ka-lc  ;  Trail,  British  Columbia. 
Wilson,  Jno.,  I  o  Stratford  :  74,  Bearwood  Road,  Smethwick, 

near  Birmingham. 
Zinkeisen,  Dr.  tt  .,  lo  George  Street;  66,  Virginia   Street, 

Glasg  p\i  ;  Journals  as  before. 

GOVERNMENT  LABORATORY. 
After  October  4th,  1  SO 7,  the  address  of  the  Government 
Laboratory  will  be  Clement's  Inn   Passage,  Strand,  W.C., 
instead  of  Somerset  House.    The  change  affects  the  following 
members  : — 

I  uorpe,  Dr.  T.  E. 
Bannister,  R.       f Holmes,  J.  *Proctor,  C. 

Davis,  H.  W.         Hooper, E.  Grant.      Stoker.  G.  X. 
"Helm   H.J.  Lucas.   \.  Woodward,  J. 

The  Journals  of  ihose  marked   with  an  asterisk  are  to  be 
addressed  as  heretofore. 


23ratb< 


Alsberg,  Dr.  M  .  M  Iheim   Alsberg  a 

York,  U.S.A. 

Fletcher,  G.,  Poplar  Ironwork^,  King  Street,  Popiar,  E 


Sew 
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III.— Destructive  Distillation.  Tar  Products,  4c 722 

IV.— Colouring  Matters  and  Dyes  728 
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VIII.— Glass,  Pottery,  and  Enamels 738 
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I.-PLANT,  APPAKATUS.  AND  MACHINERY. 

Zinc  Plates  as  Covering  for  Steam  Pipes.  Russner.  Mitt, 
aus  d.  Praxis  des  Davnpfk.  u.  Dampfm.-Betr.  1896,  334  ; 
Proc.  Inst.  Civil  Eng.  1897, 128,  [2],  49. 

The  author  found  that,  compared  with  the  naked  pipe,  a 
covering  of  one  zinc  plate  (leaving  a  layer  of  air  between 
plate  covering  and  pipe)  caused  a  saving  of  83  per  cent,  of 
condensed  water  ;  a  covering  consisting  of  two  plates, 
86 '6  per  cent. ;  whilst  a  felt  covering  0-6  in.  thick,  caused 
a  saving  of91'4per  cent.  The  ordinary  non-conducting 
coverings  in  use,  effect  the  following  savings  in  condensed 
water  : — Kieselguhr,  0'8 — 0'9  in.  thick.  7i>  to  7.5  per  cent.; 
cork  fibre,  2  ins.  thick,  85  per  cent. ;  soap  waste,  1  in.  thick, 
85 '6  per  cent.  Non-conducting  compositions  applied  in  a 
plastic  state  must  be  dried  by  the  heat  supplied  of  the 
steam  pipe,  and  the  cost  of  this  drying  is  generally  over- 
looked ;  further,  owing  to  their  greater  thermal  capacities, 
the  cooling-down  losses  at  the  end  of  each  day  are  much 
greater  for  the  plastic  coverings  than  for  zinc  plate  coverings, 
while  the  latter  compare  favourably  with  the  former  in 
regard  to  first  cost. — A.  S. 

Steam,  Superheated.     W.  Ripper.     Proc.  Inst.  Civil  En<r. 
1897, 128,' [2],  5— 16. 

The  author  concludes,  from  the  results  of  a  number  of 
trials,  that  a  great  improvement  in  steam-engine  economy- 
may  be  effected  by  the  use  of  superheated  steam.  The 
temperature  should  be  raised  sufficiently  high  to  secure  dry 
steam  in  the  cylinder  throughout  and  up  to  release;  for 
this  purpose,  the,  steam  should  be  supplied  at  a  temperature 
of  about  650=  F.  at  the  engine.  With  steam  at  this  tempera- 
ture used  in  a  simple  non-condensing  engine,  the  same 
power  was  obtained  for  less  than  half  the  steam  required 
when  no  superheater  was  used.  The  increased  ecmiooiy 
in  steam  consumption  which  follows  the  increase  of 
temperature  of  the  steam,  is  also  accompanied  by  a 
proportional  reduction  in  the  extent  of  the  heat  exchange 
between  the  steam  aud  the  cylinder  walls  ;  in  fact,  with  the 
highest  superheats  aud  the  highest  economic-,  the  cylinder 
walls  approach  the  condition  of  being  almost  perfectly  non- 
conducting.    It   is  stated  that  the  superheater  tubes,  after 

•  Any  of  these  specifications  may  be  obtained  by  post  by  remitting 
8(i. — the  price  now  fixed  for  all  specifications,  postage  included — to 
c.  \.  Daltoo.  Esq.,  Comptroller  of  the  Patent  Office,  Southampton 
Buddings,  Chancery  Lane,  London,  \V.(.'. 
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Inns    periods  of    severe  work,  show   do   signs  of  bun 

i]  injur)  el  an}  kind,  and  thnt  with  proper atti 
.1-  to  the  judicious  application  of  lubricating  oila  of  good 
quality  at  the  working  pan-,  do  trouble  is  likely  to  arise 
in  the  lubrication  of  superheated  steam  engines.  I 
should  be  taken,  by  the  use  of  suitable  non-conductors,  to 
maintain  the  high  temperature  ol  the  steam  in  its  passage 
to  the  engine  cylinders.     The  steam  should  be  superheated 

at  least  300    F.  above  its  normal  temperature,  and  in    e 

cases  -nil  higher,  depending  on  the  number  of  expansions, 
il  will  ('art  with  the  whole  of  the  added  heat  to  the 
cylinder  "alls.  The  steam-admission  valve  of  an  engine 
to  work  with  highh  superheat  l  steam,  should  he  practi- 
cally frictionless,  so  as  to  remove  the  necessity  for  concern 
as  to  lubrication, — A.  S. 

PATENTS. 

Dipping  Ladles,  An  Impl.  in.    i  >.  Imray,  28,  Southampton 
Buildings,  Chancery  Lane,  London.     From  The  Pennsyl- 
vania Suit  Manufacturing  Company,  Philadelphia,  U.S.  \. 
Eng.  Pat.  15,502,  June  29,  1897. 
'I'm.   appar  tus   comprises   an   overhead    brack,   a    li 

ible  thereon,  a  hanger  depending  from  the  trolley  and 
having  an  adjustable  clutch  consisting  of  two  bars  or  parts 
^ t lie  one  part  iii  the  side  of  and  longitudinally  adjustable 
along  the  other  part),  means   Foi  locking  tb  harin 

am  adjusted  position,  and  a  dipping  ladle  supported  by  a 
:    bearing  within  a  rii  _■  1  bj  a  swivel   to  the 

clutch.  - 1;    \. 

■  yinij  and  Distributing  Hint  to  tht  Contents  of 
I'r  seels,  such  as  Stills  and  the  like,  or  to  the  Interior  of 
Steam-general  iug   Vi   sels,    Evaporating  Pans,   Boiling 

Perns,  and  lln   ,'i^c,  Improved  Means  for  unit  Method 

of.     E.  Martin  and  A.  Staple),  both    of  Sugar   House 

Lane,  Stratford,  London,  K.     Eng.  1'at.  10,774,  July  29, 

1896. 

Tin:    heat    is   conveyed  to   ihe  interior  central  parts  of   the 

distilling   or  other  utensils  by  the  employment   of  cones, 

cylinders,  or  other  hollow  heat  conductors,  adapted  to  any 

suitable  part  of  the  utensil-. —  K,  A, 

ring    Fluids    [Water'],    Impts.    in    the    Method    of. 

I.  E.  Bennett,  Ridgway  Street,    Moss  Side,  Manchester, 

and   II.   Beresford,  Tetlow   Fold  Farm,  (.  -ter. 

Eng.  1'at.  1  },10  .   Vu:.  15, 

Tm:  fluid  to  be  filtered  is  caused  to  pass  upward  instead 

of  downward,    through    the   filtering   medium,   the    solid 

matter  collected  being  allow  bate   gradually  to  the 

bottom   of  the    vessel.     The  filtering  medium  is  cleaned  by 

cutting  off   the  supply   an.  of     filtered 

liquid  above   the  medium  wnward  through  the 

same.  —  R.  A. 

Filter    Pres    •       Sludge],    Impts    in.      S.    11.    Johnson, 

Stratford.  London,  E.     Eng.  Pat.  9582,  April  15, 
Relates   to  improvements  in   the   class  of   filter   pn 
such  as  that  described  in  the  specifications  Pats. 

7045  and  14,415,  both  of   1886,  in   which  fluid  pressure  is 
empl,v  which  form  the 

filter  cells,  into  juxtaposition  to  effect  the  closing  of  the 
Is.  In  the  present  invention,  the  filter  press  i-  worked 
in  combination  with  a  differential  intensifier  reacting  on  a 
hydraulic  ram.  in  which  the  working  pressure  of  the  teed 
liquor  before   entering  the  filter  chai.  --ure 

externally   on   the  movable  head   or  follower,  in    excess  of 
the    internal    pressure,    the    condition    being    that    the    in - 
-ure  within  the   cells,  lending  to  tone  open  the 
joints,  shall  be  exceeded  by  the  external  pressure  tend 

ice  them  together,  so  as  to  maintain  the  cell-joints 
fluid-tight,  no  matter  what  the  working  pressure  may 
be.  The  external  and  internal  pressures  are  both  derived 
from  the  feed  pressure,  and  are  interdependent.  \\  hen 
the  sludge  is  very  gritty,  or  likely  to  injure  the  interior 
surface  or  the  cup-leathers  of  the  intensifier,  the  external 
pressure  is  obtained  from  an  auxiliary  water-forcing 
receiver  actuate!  by  air  pressure  common  to  both  t 


and  watei  forcing  s,  the  intensifier  in  this  i 

nient  being  opi  i  ;  ,,t   by  thi 

R,  A. 


Filtering  Liquids,  Inn  ■  and  Apparatus 

fur.     K.  Simonetoo,   15,  Rue  des   Hall.-,   Paris.      Eng. 
Pat.  1  1,700,  May  I  I. 

I  ii  Hi-"  apparatus  is  employed  into  which  Ihe  liqoid  is 
introduced  dually,  or  tin  .ugh  a  transparent  inspection 
chamber,  or  in  which  Ihe  liquid  may  be  subjected  to  pre- 
liminary filtration,  th<  bodj  within  tin  apparatus 
being  formed   by  Bupi               liscs  ot  rings  of  a  flexible 

ing  medium,  i  uch  a-  i-mi  I  l  he 

line-  tiller  edgewise  and  radially  into  a  central  runiiing-off 
chamber  or  pas-age.  and  i  an  lie  more  or  less  compressed 
together  during  filtration. — 1.'.  A. 

Carba         D     ijohns,    mid    tht    like,    Impts.   in.     W.    i;. 
Lake.  45,  Southampton  Buildings,  Middlesex.     From  R. 
mi,  Milan.  Italy.     Eng.  1'at.  19,297,  Sept.  I. 

t'i  >-■  I:  a-  carboys,   demijohns,  tec.,   are 

provided  with  protecting  envelopi  _■  consisting 

■  i  cellular  vegetable  substances  (cork   sbavi 
sawdust,  bark,  chopped  straw,  or  other  waste),  which 
C  lused  to  adhere  to  the  outer  surface  of  the  glass  by  uniting 
them  with  mastic,  or   by  surrounding  them  with   jacko- 
cloth,  thin  metallic  plate-,  wire   gauze,  or  the  like.—]:.  A. 

entration  oj  Liquids      ''  I      ei;  Beer,  Solutions, 

.   An    Improved   Process  and    Apparatus  for   the. 

I!.  Baudnin  and  E.  Scbribaux,  both  of  11.  Rue  Michelet, 
l'aris.      ling.  Pat.  21,694,   • 

"  Tin  apparatus "  consists  " of  the  combination,  with  ordi- 
nary heaters,  analysers,  and  condensers,  of  an  evaporator 
formed  of  sets  of  superposed  series  of  tubes,  discharging  the 
vapours  at  both  ends  and  then  causing  them  to  meet  and 
combine  in  a  common  collector,  the  concentrated  liquors 
being  discharged  below  "  and  conveyed  to  a  suitable  receiver. 
The  concentrated  'ionors  and  condensed  vapours  can  be 
recomhiued.  when  desired,  in  another  receiver,  which  is 
provided  with  a  mechanical  -tirriuu'  or  shaking  device. 

— R.  A. 

Granulation    of    Crystallisable    Liquids,    An    Improved 
Evaporating   or    Vacuum    Apparatus  for.      .1.   Gn 

Kiew,  Russia.     Eng.  1'at.  27.477.  Dec.  ::.  18 

I  -  apparatus,  which  is  fixed  in  an  upright  position,  ha-  an 
internal  delivery  pipe,  within  which  a  helical  screw,  worm 
vane-,  or  propel  vertical  -haft. 

solution  to  be  crystallised  is  by  t  -  conveyed  from 

the  lower  and  hotter  parts  into  ihe  upper  and  cooler  part- 
of  the  liquid.  An  evaporative  and  cooling  action  is  pro- 
duced, which  is  -tated  to  considerably  dlisa- 
tiou.— J.  L.  B. 

m   Boilers,  An  improi  P        >ifing 

Incrustation  in.     L.   Lewis,  Pontywain,  Newport,     Eng. 
Pat  14,226,  June  11.  1897. 

Ait,  .  -  pies,  and  tin-  "  muss"  or  residue  left 

after-  rom  cider-apples,  are  ground  to 

a  pulp  and  strained  ;  the  juice  is  then  mixed  with  a  lye  made 
from  oak  lark  and  peat  ash.-s. — I..  A. 


II.-FUEL,  GAS.  AND  LIGHT. 

Memazite  in  Idaho.     W.  I.      _  _    and  Mining  J. 

64, 

under  XX.. 

Air.  Contamination  if  the.  in  the  Purifying  and  Revivifying 
Houses  of  Gasworks.     11.   Drehsehniidt.      J.   fur   Gas- 

le'.eiicbt.  1897,  40,  517. 

-       tnder  XVIII.  B..  page  7J2. 
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PATENTS. 
Gas  for   Lighting  and  Motive   Power,  Impts.  in   the  Pro- 
duction of,  by  the  <  'old  Process,  and  Apparatus  tl 

.:.  niir, \iillv.   Belgium.     Eng.    Pat.    19,953,  Sept.  9, 

The  generator  is  divided  into  several  compartments  by 
horizontal  partitions,  and  the  lowest  charged  with  the 
petroleum  or  other  carburet  ted  liquid  to  be  gasified.     Air 

is  then  pumped  in  under  pressure  and  the  liquid  thereby 
forced  op  a  number  of  pipes  leading  to  the  next  compart- 
ment, each  pipe  debouchiDg  into  an  atomiser  shaped  like  a 
double  truncated  eone,  whereby  part  of  the  liquid  is  very 
finely  sprayed,  the  remainder  falling  back  on  to  the  floor 
of  the  compartment.  This  goes  on  at  each  stage  until  the 
topmost  chamber  is  reached,  and  here  the  sprayed  liquid 
and  air  impinge  on  a  metal  sheet,  which  retains  most  of  the 
liquid  particles,  whilst  the  gas,  passing  through  lateral 
us  ,t  gauze,  ascends  through  a  large  double  eone  fitted 
with  similar  screens  (whereby  the  intimacy  of  the  mixture 
is  increased),  and  passes  thence  to  the  gasholder,  which 
may  be  superimposed  or  otherwise  arranged.  A  suitable 
pipe  is  provided  for  the  return  of  the  liquid  left  unvaporised 
in  the  top  compartment,  to  the  bottom  of  the  apparatus,  and 
the  movement  of  the  gasholder  can  be  employed  as  a  means 
of  regulating  the  feed  supply  of  oil,  a  constant  level  being 
maintained  bv  a  float  valve  in  the  lowest  compartment. 

-C.  s. 

Carhuretted    Water-Gas,   Impts.  in   the  Manufacture   of, 

mid  in    Apparatus   therefor.     W.  R.  Addicts,    Boston, 

I.S.A.  Eng.  Pat.  1398,  Jan.  19,  1897. 
The  improvements  consist  in  utilising  the  heat  of  the  blast 
gas  by  finally  passing  it  through  the  boiler  generating  the 
n  for  the  water-gas,  and  through  the  feed-water  heater 
for  the  said  boiler.  Also  in  allowing  the  temperature  of  the 
carhurett.d  Lras  to  recede  in  the  mixing  chamber  and  theu 
gradually  raising  it  again  by  passage  through  an  inter- 
mediate heated  chamber  on  its  way  to  the  fixer,  where  the 
maximum  is  attained.  Then,  in  order  to  prevent  the 
injurious  condensation  resulting  from  the  usual  sudden 
>  g  of  the  carhuretted  gases,  thej  are  first  conducted 
through  the  aforesaid  boiler  and  teed  water  heater  and 
thence  to  the  condenser,  the  water  in  which  is  utilised  for 
feedin  "  the  boiler,  and  so  reducing  the  amount  of  water 
required   for  the   process.     The  gradual   cooling  of  the  gas 

obviates  the  inconvenie arising  from   heated  tarry 

matters  in  the  hydraulic  main  and  tar  well. — C.  S. 

Carhuretted  Water-Gas,  Improved  Method  and  Apparatus 

Uahing.      A.    C.    Humphreys    and   A.   G.    Glasgow, 

London.     Eng.  Pat.  11,130,  Maj    ).1^.'7. 

lx  order  to  more  fully  utilise  the  heat  generated  in  blowing 

up   the    generator,    the    inventors    provide    an    additional 

native    chamber   on    each     side    of    the    (duplicate) 

apparatus,  which  is  heated  by  the  blast  gases  and  serves  in 

turn   to   heat    the    air   and   steam   on    their  passage    to  the 

generator   fire,  so  that   tic- said   air  ami   steam  may  he   also 

passed  through  the  fixing  and  carburetting  chambers  without 

unduly  lowering  theii   temperature.     The   extra  chambers 

are  not   traversed  by  the    water-gas,  this  latter  being  drawn 

off  from  the  fixing  chambers  into  a  receptacle  common  to 

..i   the  apparatus.    On  the  completion  of  a  gas- 

making  run  with    one  side  of  the  apparatus,  the  reversal  of 

the  steam  is   secured  by  the  same  movement  of  the  lever 

that   shuts   off  communication   between    thai    side  of  the 

apparatus,  with  the  gas  receiver,  and  simultaneously  opens 

the  "as  conduit  leading  to  the  latter  from  the  other  side. 

-c.  s. 

Carhuretted  Water-Gas,  Improved  Process  mid  Apparatus 
for  Making.  A.  t'.  Humphreys  and  A.  (..  Glasgow, 
London.     Eng.  Tat.  11,131,  May  I,  1897. 

I:>  this   invention   the-   patent ,  instead  of  duplicating  the 

entire  apparatus  ling  abstract),  provide  two 

extra   regec  i  chambers    to    each    set   of    generator, 

carburettor,  and  fixer,  the  said  chambers  being  heated  and 
utilised  alternately.— C.  8. 


Hydrogen  Gas,  Impts.  in  and  connected  with,  and  Appa- 
ratus for  the  Manufacture  or  Production  of.  L.  V. 
Pratis  and  P.  Marengo,  Turin,  Italy.  Eng.  Pat.  15,509, 
June  -.'9,  1S97. 

To  overcome  the  difficulties  in  the  way  of  generating 
hydrogen  from  sulphuric  acid  and  iron,  the  inventors  pro- 
pose to  employ  the  following  approximate  proportions,  by 
weight: — Broken  iron,  5  puts;  water,  5  parts  ;  50°  B.  sul- 
phuric acid,  5"8  parts;  these  being  found  to  produce  a  pasty 
non-caking  residue,  easy  to  remove  from  the  apparatus  and 
to  work  up  for  the  manufacture  of  ferrous  sulphate  or  Nord- 
bausen  sulphuric  acid. 

The  apparatus  consists  of  a  generating  cylinder,  fitted 
with  a  valve  for  discharging  the  residue.  The  acid  and 
water  are  run  in  on  to  the  charge  of  iron  from  reservoirs  at 
a  higher  level,  the  supply  valve  being  controlled  bv  the  bell 
of  the  gasholder,  and  self-closing  when  the  bell  sinks  below 
a  certain  level ;  or,  if  the  gas  is  to  be  collected  in  receivers 
at  high  pressure,  the  full  charge  of  liquids  may  be  added  at 
once.  Purifiers  are  arranged  between  the  generator  and 
gasholder,  and  an  excessive  rate  of  generation  is  prevented 
by  gas  checks,  which  cause  an  increase  of  pressure  in  the 
generator,  whereby  the  acid  is  driven  back  in  the  supply 
pipe  and  the  evolution  of  gas  diminished. — C.  S. 

Smoke  consuming  Hydrocarbon  Furnaces,  Impts.  in  or 
connected  with.  \i.  E.  Eraipont,  Paris.  Eng.  Pat. 
19,800,  Sept.  8,  1890. 

Ft  nx.vcES  for  burning  gaseous  fuel  are  formed  of  two 
horizontal  fire-brick  or  tile  floors,  one  above  the  other,  the 
lower  perforated  with  small  holes  to  allow  a  regulated 
amount  of  air  to  enter,  the  upper  perforated  with  larger 
holes  having  flanged  caps  of  suitable  refractory  material, 
while  between  the  two,  pass  several  parallel  gas-supply 
pipes,  each  having  a  number  of  nozzles,  one  under  each 
capped  opening.  In  use,  both  floors  become  heated.  Tiie 
air  is  heated  while  passing  through  the  lower  floor,  and  the 
gas  also  is  heated  before  reaching  the  nozzles.  The  gas  and 
air  are  thoroughly  mixed  by  the  caps,  aod  form  a  com- 
pound which  there  ignites. — R.  S. 

Furnaces,  Impts.  in  Apparatus  for  Burning  Liquid  Fuel 
in.  ('.  MacC.  Sharp,  Greenock,  X.B.  Eng.  Pat.  21,341, 
Sept.  20,  1890. 

A  vaporiser  is  fixed  within  the  furnace,  being  connected 
at  its  upper  end  to  a  supply  of  water  or  steam  under  pres- 
sure, whilst  the  steam  generated  or  superheated  therein  is 
led  off  by  a  pipe  passing  nearly  from  the  top  and  through 
the  bottom  to  a  jet  nozzle  or  nozzles  having  a  chamber 
ci  nnected  to  an  oil  supply  tank.  The  vaporiser  i*  first 
heated  by  externally  applied  heat,  as  by  a  small  oil  flame, 
and  the  steam  formed,  mixed  with  the  oil,  is  ignited  at  the 
nozzle,  the  flame  being  directed  on  to  the  vaporiser.  When 
the  latter  is  sufficiently  hot,  live  steam  is  passed  through 
it  instead  of  water. — R.  S. 

Combustible  Compound  or  Fuel,  An  Improved.  I).  I).  Esson, 
Kennington  Park,  London.  Eng.  Pat.  20,895,  Sept.  21, 
1896. 

Tin:  combustible  compound  is  intended  for  burning  in  a 
closed  chamber  without  the  addition  of  air,  and,  if  desired, 
in  contact  with  water.  It  is  proposed  to  form  it  of  the 
following  mateiials  : — Nitroglycerin,  iio  parts  by  weight; 
dry  guucottou,  30  parts  ;  vaselin,  10  parts  ;  and  camphor, 
5  parts.  An  apparatus  for  using  this  fuel  in  the  form  of 
sticks  is  described  in  Eng.  Pat.  20,894  of  1896. —  K.  S. 

Heating  by  Mums  of  Liquid  Hydrocarbons,  Appamtusfor. 

S.  Pit:,  Sutton,  Surrey.  From  Compaguie  Internationale 
dee  Precedes  Adolphe  Seigle,  Paris.  Eng.  Pat.  14,844, 
June  18,  1897. 

The  apparatus  consists  of: — (1st)  a  closed  reservoir  con- 
taining water  and  air  under  pressure  ;  (2nd)  a  helical  tube 
for  vaporising  water;  (3rd)  a  reservoir  for  liquid  hydrocar- 
bons ;  (4th)  a  sprayer  ;  and  (5th),  suitable  connecting  pipes, 
cocks,  a  gauge,  and  a  compressed  air  and  steam  receiver. 
Air  under  pressure  is  led  from  the  closed  reservoir  to  the 
receiver  and  thence  to  the  sprayer,  to  which  also  the  liquid 
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hydrocarbons  ire  led.    Tl aro  then  ignited, ami  the  fla 

passing  through  the  helical  lube,  raises  ii-  temperature. 
Water  is  dow  allowed  to  pass  from  tin-  closed  reservoir  to 
the  helical  tube,  and  the  steam  therefrom  to  the  receiver 
and  sprayer,  thi  air  -apply  being  cut  off.  An  extremely 
hot  flume  is  said  to  be  produced.     It.  S. 

Une  Gas,  Impts.  in  Apparatus  for  the  Generation  and 
Storage  of.      \.    V.    Bowers,    Paris.     Eng.   Pat.    18,511, 

June  is. 

Tm:  improvements  claimed  comprise  means  for  regulating 
the  supply  "I  water  to  the  generator  by  the  pressure  of  the 
gas  hi  the  latter.  Tin-  pressure  causes  depression  of  the 
level  oi  tin'  feed  water  in  one  limb  of  a  U-tubc  below  the 
outlet  tn  the  generator,  or  moves  a  pi-ton  which  cats  off 
the  supply.  Several  forms  "i  generating  apparatus  em- 
bodying  such  regulati  described.     They  are 

designed  to  obviate  the  necessity  of  a  gasholder. —  .1.  A.  B 


lietween   the  generator  and  the  air  during  refilling  of 

the  container.     The  gas  generated,  passes  to  an  overhead 

bell   gasholder,  the  iulel  to  wh  ed  by  tin-  rising 

of  the  bell  ;  any  increase  in  pressure  in  the  generator  then 

the  water  away  from  the  carbide.     -I    A    I: 

J     tylene,     Impts.     iii    Apparatus   for    Generating  ami 
Storing.     I'..  Chesnay,  Dijon,  L.   Pillion,   Dijon. 
Bertolus,  St.  Etici  KDg.  Pat.  21,753,  Oct.  1, 

i  Under  Internal.  ( Convention. 

'I'm.  water  in  n  generator  -  in  communication  with 
annular  ring  which  forms  the  counterweight  "i  .i  gasholder 
bell  ami  surrounds  the  tank.  '.Yatei  flows  from  the 
generator  to  the  ring  when  the  hell  rises,  ami  tin-  generation 
of  gna  is  thus  automatically  controlled.  A  safety  pipe,  the 
oritiee  oi'  which  becomes  unsealed  before  the  bell  rises 
unduly,  is  also  claimed. — .1.  A.  Ii. 


designed  to  ooviate  tne  necessity  oi  a  gisnoidcr. —  .i.  a.  is. 

Acetylene  Gas,  Improved  Process  and   Apparatus   fur  the 
Acetylene    Gas    Generator,    An    Improved.     M.    Duffield,  Production  and  Treatment  of '.     H.  E.  Uving,  Kott 

Slough,  Bucks.     Eng.  Pat.  17,646,  Aug.  In,  ls;i6.  Eng.  Pat.  2  1,669,  I  let.  .1. 


I.nii;uii  perforated  cells,  packed  with  carbide,  arc 
admitted  to  a  vertical  cylinder  through  its  base,  which  is 
then  closed  by  a  kid.  Se>  era!  of  these  gem  nit'  irs  are  ranged 
round  a  bell  gasholder,  and  water  is  admitted  bj  a  siphon 

device  to  each  ''ell  in  turn  until  all  are  exhausted.  —  .1.  A.  1!. 

Acetylene  Gas  for  Lighting  Purposes,  Impts.  in  and 
relating  to  Apparatus  fir  Generating,  II.  II.  Lake, 
London.  From  ( I.  Grenier  and  J.  Grand,  both  of  Lyons, 
iT'.mee.      Eng.  Pat.  IT, '.n  4,  Aug.  I-',  1896. 

Tm  invention  comprises  a  hopper  with  conical  valve  closing 
on  knife  edges  and  containing  calcium  carbide  in  grains 
1  to  2  mm.  in  diameter,  which  are  fed  into  a  large  tank  of 
water  at  the  hase  of  the  apparatus.  The  hopper  and 
mechanism  can  he  withdrawn  from  the  receiver  in  which 
they  are  placed  merely  by  disjoining  water  seals.  Spy- 
glasses in  the  receiver  and  purifying  apparatus  are  de- 
scribed.— J.  A.  B. 

Acetylene,  Impts.  in  or  relating  to  tin  flan  ration  and 
Storage  of.  G.  W.  Gaskell  and  K.  II.  (iil.hs,  both  of 
Liverpool.'    Eng.  Pat.  20,074,  Sept.  10,  1896. 

Tiik  bell  of  a  gasholder  has  a  central  tube  reaching,  when 
the  hell  is  grounded,  nearly  to  the  bottom  of  the  tank. 
A  cylinder  with  perforated  bottom  contains  carbide,  and  is 
supported  in  the  tube  by  a  lightly  fitting  plug.  Thi 
escapes  from  this  generating  cylinder  by  a  non-return 
valve  to  the  gasholder,  tin1  nsing  of  which  lifts  the  carbide 
from  the  water. — .1.  A.  1!. 

Acetylene  Gas,  Impts.  in   Apparatus  fur   Generating  and 

Storing.     W.    1".    Thompson,    London.     From    V.    1. 

Coinucci.    San   Giovanni   di    Val   D'Arno,    Italy.     Kng. 

Pat.  80,694,  Sept.  is.  1896. 

A  generator  consisting  of  a  container, bucket,  and  carbide 

basket,  communicates   by  two   tubes  controlled  by  a  single 

cock   with   the    lower  of  two  containers  of  a  gasholder,  the 

upper    container    of    which    has    a    float    connected    to    an 

electric  bell,  and  contains  water  which  reaches  the  generator 

through  one  tube,  while  gas  returns   to   the  lower  container 

through  the  other  tube.     A  method  of  hermetically  closing 

the  generator  is  also  claimed. — .1.  A.  B. 

Acetylene  Gas,  Impts.  in  and  relating  to  Apparatus f  r  the 
Generation  and  Storage  of.  A.  Kay,  Donne,  Perth. 
Eng.  Pat.  21,351,  Sept.  26,  1896. 

One  or  more  geueratinLT  vessels  arc  placed  at  an  inclination 
near  a  bell  gasholder,  and  the  supply  of  water  to  them  from 
the  tank  of  the  latter  is  controlled  bv  the  movements  of  the 

bell. -J.  A.  it. 

Acetylene  Gas,  Impts.   in  and  relating  In  Generators  for. 

A.  H.  Marker.  London.     Eng.  Pat.  L  3,  Sepl 

In  a  generator  with  overhead  water  tank,  the  carbide 
container  tits  into  a  receiver  attached  to  the  roof  of  the 
generator.     The  receiver  has  eoeks   to  prevent  cotnmunica- 


To  facilitate  proper  combustion  of  acetylene  in  any  suitable 

burner,  the  patentee  form-  a  mixture  of  t]  >  air  by 

letting  the  gas    under  the  pressure   at  which  it  is  ge 
play   upon  the  blades  of  a  ilium,  which  it  rotates.      Another 
drum  on  the  same  shaft  is  also  thus  rotated,    and   draw 
air.  which  mixes  with  the  gas  in  the  space  above  the  'I 


s  in 
nuns. 
—J.  A.  B. 


Acetylene  or  other   (ins  for    Lighting,  Heating,   or   other 

Purposes  :  Impts.  in  or  relating  to  the  Treatment  of.     II. 

E.  I  King.   Rotterdam.     Eng.  Pat.  2;),C7u,  ( let.  J4,  1896. 
This  invention  consists  in  so   proportioning  the  dimensions 
of   the    drums    referred  to  in    ihe    preceding   specification 
669)  that  the  mixture  of  acetylene  and  air   is   made  in 
the  desired  proportions. — J.  A.  B. 

Acetylene  Gas  Generators, Impts.  in.  II.  K.  Spence,  A. 
Beveridge,  W.  G.  Beveridge,  and  S.  M.  Beveridge,  all  of 

Kirkcaldy.      Eng.  Pat.  29,554,  Dee.  I':!,  1896. 

Within  a  tank  with  removable  lid  is  a  gasholder  bell 
suitably  guided,  and  engaging,  as  it  fall-  and  rises,  with 
catches,  which  operate  valves  regulating  the  admission  of 
water  to  carbide  containers  below  the  tank.  By  a  special 
device,  when  one  container  is  exhausted,  the  water  so] 
is  automatically  diverted  to  the  other. — J.  A.  II. 

Impts.   in    Apparatus  for   Producing.    F. 

Trcndcl.  Berlin.     Eng.  Pat.  1  1,015,  dune  8,  1  -L>7. 

Si  VKRA1  carbide  receptacles  are  B0  arranged  in  a  generator 
that  their  contents  are  successively  precipitated  into  the 
water  by  its  rise.  A  telescoping  safety  device  for  acetylene 
gasholders  is  al-o  claimed. — J.  A.  It. 

Petroleum  Incandescence  Harm  r  withoutWich.  G  Sbenton, 
London,  and  D.  A.  1'.  de  Villepigue,  Pari-.  Kng.  Pat. 
10,351,  Julj 

Tin    body  of  the  lamp  is  shaped  like  a  vase,  [he  upper  par', 
ii.  of  which  constitutes  a  closed   receiver,   from  the   bottom 
a    tube,   b.   descending  to    the    bottom  of  a  second    cl 
receiver,  c,  in  the  base  of  the  lamp.     From  the  top  of  c  i 
a  tube,  d,  which  ends  within  and   near   the   top   of  a  third 
closed  receiver  e,  sopjorted  a  short  distance  below  a.  finally  , 
through  the  top  of  the  receiver  e  pas-es  an   upright  tube,  g, 
the  lower  end  of  which  is  near  the  bottom  of  e,  and  the  D 
end.  of  which  terminate-  in  the  burner.     Th 
on  the  principle  of  the   "  fountain  of  Hero."  oil  poured  into 
a  rising  in  the  tube  .</ until    it  is  rather  more  than  12  cm. 
above  the  oil  level  in  a.     From  the  top  of  the  lamp  body 
rises  the  burner,  consisting  of  a  metal  block   bored  with   a 
vertical  passage  communicating  with  y.  and  controlled  by 
lew  cock;  from    the   upper   end   of    the    passive   r;s^ 
tubular   rods,    which    end    in    an   annular   chamher   made 
between  the  adjacent  faces  of  two  cones,  and  at   the  upper 
tapex)  part  of  the  cones   are  an  ejector,  burner  tube  with 
air  inlets.  &c.  surmounted  by  a   mantle,   a-  usual.     Kelow 
the  cones  is  fastened,  between  the  hollow  rod-,  a  small  cup, 


:  ■-• 
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serving  to  hold 
spirit  for  the  pre- 
liminary heating 
of  the  burner. 
After  heating  the 
burner,  the  screw 
cock  is  opened, 
allowing  the  pe- 
troleum  to  rise 
to  the  annular 
chamber,  where 
vaporisation  oc- 
curs. The  lamp 
as  a  whole,  and 
the  various  com- 
binations, are 
claimed. — H.  B. 

Incandescence 

Bodies  for  11- 
lu  in  i  it  a  t  i  n  g 
Purpose  s, 
Impts.  in  the 
Manufacture 
of.  '  W.  H. 
Wheatley, 
Chancery 
Lane.  From 
C.  Sehmiil, 

Brussels.  Bng. 
Pat.  17,605, 
Aug.  8,  1896. 

Mantles  are  to 
be  made  as  usual 
by  impregnation 
in  a  solution  of 
zirconium  nitrate, 
40  parts  ;  cal- 
cium chloride,  15 
parts  ;  aluminium 
parts  ;  strontium 
-H.  15. 

Incandescent  Lumps  for  the  Combustion  of  Petroleum, 
Impts.  in.  V,\  Clark,  Chancery  Lane.  From  A.  Meyen- 
berg,  M.  Wendorf,  and  S.  Henlein,  Frankfort-on-the- 
Main.  Eng.  Pat.  18,819.  Aug.  25,  1896. 
This  invention  relates  to  improvements  on  Eng.  Pat.  23,863 
of  1895  (this  Journal,  1S97,  36).  It  comprises  the  com- 
bination, with  the  expansible  air-reservoir  bulb  contained 
in  the  upper  part  of  the  lamp  base,  of  an  air-pumping  bulb 
situated  in  the  lower  part  of  the  base,  and  connected  with 
the  reservoir  bulb  ;  a  lever  for  operating  the  air-pumping 
bulb ;  and  a  lever  for  arresting  the  action  of  the  air-pumping 
lever,  the  former  being  pressed  upon  and  caused  to  act 
by  the  expanding  air  reservoir  when  sufficiently  inflated. 
There  is  described  and  claimed  a  cock  for  the  petroleum 
and  benzoline,  rendered  tight  against  leakage  by  making 
the  cock  plug  and  the  cock  easing  of  oppositely  conical  form 
at  their  larger  end,  so  as  to  produce  a  groove  of  V  form  in 
cross-section,  into  which  there  is  forced,  by  means  of  a 
screw-cap  or  other  device,  a  presser  ring,  also  of  V  section, 
an  intermediate  leather  washer  having  been  first  placed 
between  the  two.  The  improved  benzoline  and  petroleum 
reservoirs  are  also  claimed. — H.  B. 

Incandescence  Lamp  fur  Liquid  Furl.     O.  Helfft,  Berlin. 

Eng.  Pat.  B807,  April  6,  [89? 
Bound  the  upper  part  of  tin-  lamp  is  arranged  a  ring-shaped 
reservoir  for  tin-  liquid  fuel.  At  a  lower  part  of  the  lamp, 
and  connected  with  this  reservoir,  i<  a  smaller  ring-shaped 
reservoir,  from  which  rise  a  number  of  thin  tubes  which 
pa--  upwards  within  a  draught  tube  placed  above  the  lamp 
chimney,  and  which  serve  as  vaporisers  for  the  furl.  The 
tubes  meet  at  the  top  of  the  lamp  in  a  small  dome,  from 
which  two  tubes  pass  downwards  into  a  huge  glass  slobe, 
meeting  in  a  small  chamber  partly  filled  with  asbestos  wool, 
from  which  rise  an  ordinan  incandescence  Bunsen  burner, 
mantle,  aud  chimney.  All  parts  are  arranged  centrally,  so 
that  the  heat  from  the  Bunsen  flame  heats   th,    vaporising 


nitrate,  10  parts  :  ammonium   nitrate,   23 
nitrate,  5  parts;  rubidium  nitrate,  1  part.- 


tubes,  dome,  &c,  maintaining  a  supply  of  gas.  The 
igniting  arrangement  consists  of  a  cup  fitted  beneath  the 
vaporising  tubes,  and  connected  by  a  supply  pipe  to  the 
reservoir,  and  on  opening  a  cock  with  a  bored  plug,  the  cup 
receives  a  measured  quantity  of  fuel;  this  filling  cock  also- 
forms  the  ordinary  cock  for  controlling  the  feed  pipe  of 
tin-  vaporising  tubes.  To  start  the  lamp,  the  fuel  in  the 
cup  is  lit,  wheu  the  vaporisation  of  the  fuel  commences.  All 
the  combinations  of  parts,  aud  the  lamp  as  a  whole  (which 
is  adapted  for  suspension),  are  claimed. — H.  IJ. 

Pare  Earths  [••  Kosmia  "] .  A  Process  for  the  Separation 
cf  certain,  a7i<t  tin-  Manufacture  therefrom  of  Fabrics 
fur  use  iii  Incandescent  Gas  Lighting.  1!.  Kosman, 
'Uerliu.  Eng.  Pat.  18,915,  Aug.  26,  Ism,. 
Tiik  patentee  claims  the  discovery  of  a  new  earth,  which 
he  calls  "  oxide  of  kosmium,"  in  the  cerium  and  didymium 
salts  obtained  from  the  crude  liquor  resulting  from  the 
solution  of  monazite  sand.  "  The  process  of  obtaining 
the  new  earthy  oxide  ('  kosmia ' )  from  monazite  sand  and 
other  cerite  minerals,  consists  in  first  fractionally  precipi- 
tating the  hydrates  of  cerium,  didymium,  and  lanthanum 
by  adding  peroxide  of  hydrogen  and  ammonia  so  that  the 
solution  retains  an  acid  reaction,  then  treating  the  filtered- 
off  solution  with  the  same  reagents,  hut  adding  so  much 
ammonia  that  the  solution  becomes  alkaline,  separating 
the  precipitate  thus  obtained  from  the  liquor,  dissolving 
the  precipitate  in  nitric  acid,  treating  this  solution  in  the 
hot  state  with  oxalic  acid,  washing  the  precipitate  with 
hot  acidulated  water,  decomposing  the  washed  oxalate  by 
heat,  dissolving  the  residue  in  nitrie  acid,  treating  this 
solution  with  hydrogen  peroxide  and  ammonia,  so  that  the 
solution  retains  an  acid  reaction,  separating  the  precipitate 
from  the  liquor,  and  adding  ammonia  ia  excess,  whereby 
the  hydrate  of  the  new  earthy  oxide  is  obtained  as  a  whitish 
precipitate.''  The  use  of  the  earthy  oxide  in  incandescent 
lighting  is  also  claimed.— H.  B. 


Incandescent   Gas    Burners, 

J.  C.  J.  Steinbach,  Hamburg. 


Mantles  ami  the  lihe  for 
Impts.  in  and  relating  to. 
Eng.  Pat.  14,499,  June  15,  189" 
M  \  s  tles  composed  of  99  parts  of  thoria  and  1  part  of  ccria  are 
said  to  give  the  maximum  illuminating  power  obtainable  from 
these  two  oxides,  and  if  the  ceria  be  increased  to,  say,  4  per 
cent.,  the  light  is  yellowish  and  of  much  less  illuminating 
power.  According  to  the  patentee,  on  adding  25  per  cent. 
of  silicic  arid  to  a  mixture  of  96  parts  of  thoria  and  4  parts 
of  ceria,  "  the  colour  of  the  light  emitted  from  a  mantle 
made  of  said  mixture  is  no  longer  a  pronounced  yellow, 
but  is  pure  white,  and  its  illuminating  p  >wer  is  even  greater 
than  that  of  a  mantle  composed  of  99  parts  of  thorium 
oxide  and  1  part  of  cerium  oxide."'  Xevertheless,  "  as  a 
rule,  with  the  presence  of  silicic  acid,  the  percentage  of 
cerium  oxide  in  proportion  to  the  thorium  oxide,  in  order 
to  obtain  the  most  favourable  illuminating  effect,  must  not 
be  appreciably  greater  than  is  the  case  with  mantles  or 
the  like  which  are  composed  solely  of  thorium  oxide  and 
cerium  oxide."  The  first  claim  is  for  "  a  mantle  composed 
of  thorium  aud  cerium  oxide  characterised  by  a  percentage 
of  silicic  acid." — H.  B. 

Benzene  or  other  Products  contained  in  certain  Gates, 
Triple-Act  inn  Apparatus  for  the  Recovery  of.  G.  C. 
Marks.  London.  From  "La  Compagnie  pour  la  Fabri- 
cation des  Compteurs  et  Materiels  d'Usines  a  Oaz,*' 
Paris,  France.  Eng.  Pat.  10,577,  April  28,  1897. 
See  under  III.,  page  728. 


Ill -DESTRUCTIVE  DISTILLATION, 
TAR  PRODUCTS,  Etc. 

Wood,  Modem  Distillation  of  fur  the  Production  of 
Acetic  Acid,  Wood  Spirit,  and  Acetone  in  a  Piire  Form. 
M.  Klar.  Chern.  Ind.  1S97,  20,  [9]  and  [10],  191— 19S 
and  219—221  (see  this  Journal,  1897,  667—671). 

With  regard  to  the  yields  of  products  resulting  front  the 
destructive  distillation  of  wood  on  a  large  scale,  the  results 
published  by  Sartig  in  a  comparatively  recent  communica- 
tion (this  Journal,  1894,  380)  may  be  taken  as  representing 
approximately  reliable  data. 
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A   modern   plan)  for  the  carbonisation  of  wood  is  illus- 
trated; it   is  worked  Willi  eight  horizontal  retorts,  cap 
of  charring  B,000  Km.*  oi  u<"'il  per  annum 
1  Km  i,  no  provision  being,  however,  made  for  the  ul 
tion  of  residual  products. 

Preparation  "/  Commercial  Acetic  Acid  in  a  Pure 
I  contains  as  impurities,  tai  i  j 

stituents,  and  more  especially  homologucs  ot  acetic  acid, 
the  removal  of  which   is  I  with  difficulty.    For 

the  purification  scale,  one  of  the  following  two 

methods  is  m  of  erode  acetii 

sodium  salt,  purification  ol 
l:tt  t,i    bj  fractional  crystallisation,  filtration  through  char- 
coal,   and   decomposition   of   the   higher   fatty   acids    still 
present   in   the   product,   by    fusion,     (9.)   In   the   sei 
method  calcium  acetate  is  treated  with  strong  mineral  acids, 
and  the  resulting  crude  acetic  acid  subjected  to  fractional  dis- 
tillation in  column  stills.    Since  the  higher  homo 
come  ever  in  the  early  stages  of  the  distillation  along  with 
the  more  dilate  products,  the  middle  fractions  an 
separately,   and  from    them    it   i-   possible  to   obtain,  by 
il  rectification,  an  absolutely  pure  acid. 

By  decomposing  the  -  idium  salt,  purified  in  the  manner 
above  described,  with   concentrated  sulphuric   acid, 
containing  from  SO  to  60  per  cent  of  acetic  acid  are  obtained. 

the  production  ol  higher  strengths,  the  si  dium 
must  be  dehydrated.  It  i-  essential  to  subject  the  distillate 
iu  every  case  to  a  second  rectification,  and  this  in  the 
presence  of  some  oxidising  agent,  and,  for  the  preparation 
of  glacial  aeetie  acid,  iii  tin-  further  presence  of  concentrated 
sulphuric  acid,  the  apparatus  used  being  illustrated  bj 
Figs.  14  and  15. 

Although  the  products  obtained  from  the  pure  sodium 
Ball  are  characterised  by  excellence  of  quality,  the  commer- 
cial acids  are  mostly  obtained  direct  from  grej  calcium 
acetate.  The  decomposition  i-  effected  by  means  of  hydro- 
chloric or  sulphuric  acids,  the  former  being  less  gi  ..rally 
employed,  as  it  yields  a  weaker  acid  and  acts  more  rapidly 
on  the  -till-.  Only  the  besl  qualities  of  acetate  BO  to  82 
per  cent,)  are  treated,  the  lower  grades  necessitating-  a 
much  larger  consumption  of  oxidising  agent,  owing  to  the 
formation  of  sulphur  dioxide,  dae  to  the  presence  of  tarry 
matt  i 

ats  the  apparatus  in  which  the  decom- 
position is  effected.  It  consists  of  a  flat  cast-iron  still 
provided  with  stirrers,  which  almost  touch  the  bottom  of  the 
vessel.     Sulphuric  acid  of  60    to  66    1!.  i-  gradually  added, 


rli  acid,  which  maj  be  cat  rii  d  over  mi  cbanicatbj       I  he 

resulting  ai  fr sulphurous  anhydride,  ami 

sufficiently  pure  for  commercial   purposes  without   further 
rectification.       \   copper  pipe,    to   which  a    mud  or 
si  parator  is  attached,  is  ii\,d  into  the  top  of  the  still,  and 
carries  the  vapours  to  a  stoneware  condenser  immersed   in 

a   v. len    tank        1  tion  of  the   condenser   is 

-1  .  >\  n  in  Fig,  1 2. 

Fig.  12. 


the  heating  being  effected  by  a  direct  fire,  which  should  not 
be  hot  enough  to  give  rise  to  the  formation  of  acetone. 
Occasionally  superheated  steam  i<  used,  or  the  still  is  pro- 
vided  with  a  steam  jacket  and  the  distillation  performed  iu 
a  partial  vacuum,  a  washing  apparatus  (  ■ontaining  aikali) 
being  placed  between  the  condenser  and  the   exhauster  to 


*  Km.  =  Raum-metro,  and    refers  to  1  cb.  metre  of  v. 

rn,"  i.( .,  rough  pieces,  each  1  m.   I  -   many 

as  poss  rame  measuring  1  n  B  ituthly,  1  Cm. 

conta  ■        "         ::.  of  solid  wood. 


The  crude  acetic  acid  contains  sulphurous  anhydride, 
formic,  propionic,  and  butyric  acids,  and  empy  reumatic  oils. 
The  latter  come  over  at  the  commencement  of  the  distillation, 
and  are  caught  separately  as  an  impure  acid  distillate.  It 
has  been  proposed  in  France  to  use  this  liquid  for  denaturing 
acids  (see  Trade  Hep.,  page  774  |  containing  less  than  10  per 
cent,  of  acetic  acid  (known  as  "  acetic  acid  mauvais  gout  "). 
The  .rude  aeid  i-  treated  with  "  acetate  "  in  small  quantity, 
and  subjected  to  distillation  in  a  copper  still  provided  with 
earthenware  condenser,  the  contents  being  in  the  fir.-t  place 
heated  for  two  or  three  hour-  at  a  temperature  slightly 
below  the  boiling  point  of  acetic  acid  (120  )•  Thns  the 
impurities  are  removed  to  a  great 
extent,  although  the  distilled  product 
is  not  sufficiently  pure  to  »ass  the 
permanganate  test.  It  is  transferred 
to  a  Mill  provided  with  a  column 
apparatus,  and  oxidised  therein  at  a 
temperature  of  50°  by  the  addition 
of  chromic  acid  mixture  or  potassium 
permanganate. 

In  working  up  brown  calcium 
acetate,  the  decomposition  takes 
place  in  earthenware  vessels,  in 
which  earthenware  screens  are  su-- 
pended.  Hydrochloric  acid  of  20'B. 
1-  used,  the  acetate  being  added 
gradually.  The  tarry  and  pitchy 
constituents  remain  on  the  screen-. 
whilst  the  solution  is  introduced  into 
a  cast-iron  still,  which  is  heated  by 
a  direct  fire.  The  still  is  surmounted 
by  a  tower  containing  a  series  of  screens,  the  interyening 
-paces  being  filled  w::h  lumps  of  manganese  dioxide.  The 
acid  vapours  rising  in  the  tower  carry  traces  of  hydrochloric- 
acid  into  the  partitions,  whereby  chlorine  is  liberated,  the 
result  being  the  production  of  a  perfectly  colourless  acid.  The 
final  traces  of  acetic  acid  are  expelled  by  the  introduction  of 
steam  into  the  still.  The  aeid  is  then  oxidised  and  fractionated 
in  a  column  still  similar  in  construction  to  that  used  for  the 
rectification  of  wood  spirit.  The  column-  are  constructed  of 
copper  lined  with  porceiain,  or  entirely  of  stoneware.     The 
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stills  are  iron  or  copper.  lined  with  stone  slabs  or  enamelled, 
ami  are  heated  with  steam  coils  or  jackets.  The  vapours 
issuing  from  the  column  pass  into  the  condensing  worm, 
thence  into  the  separator,  to  which  a  siphon  pipe  communi- 
cating with  the  column  is  attached,  and  are  finally  condensed 
in  the  cooler,  the  distillate  being  collected  in  carboys.  The 
apparatus   illustrated   in  Fig.   13  consists  of  an  iron  still, 


Separator 


Larthennare  slabs 
joined  together 
ly  means  of  an 
acid  proof  cenient 


p>pe 

fS 

ze  net 

■ 

,'■ 

■ 
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lined  with  earthenware  plates  and  joined  together  with  a 
cement  capable  of  resisting  the  action  of  acetic  acid.  The 
column  is  made  up  of  a  number  of  screen-like,  perforated 
earthenware  compartments  with  overflow  cylindrical  tubes. 
In  some  cases  the  partitions  are  filled  with  earthenware 
"  cones,"  which  have  been  recently  introduced  for  rectifying 
and  condensing  purposes.  They  are  easily  cleaned,  and  are 
said  to  carry  out  the  principle  of  dephlegmation  more 
completely  than  any  other  appliance.    To  protect  the  workers 


Fig.  14. 


from  the  possibility  of  the  sudden  bursting  of  the  column,  it 
is  surrounded  by  a  copper-wire  netting  or  provided  with  a 
metal  screen  placed  loosely  over  the  column,  the  intervening 
space  being  packed  tightly  with  a  clay  material,  which,  upon 
the  appearance  of  a  rent,  fixes  itself  firmly  to  the  wall  of 
the  column  and  prevents  the  escape  of  gases  or  liquids.  The 
condenser  is  a  stoneware  coil  contained  in  a  wooden  tank. 

On  subjecting  the  crude  acid  from  grey  calcium  acetate 
to  rectification,  the  first  fraction,  which  is  a  comparatively 
small  one,  consists  of  weak  acetic  acid,  contaminated  with 
other  acids.  It  is  introduced  into  commerce  in  strengths 
varying  from  30  to  60  per  cent.  The  next  fractions, 
forming  the  main  portion  of  the  distillate,  are  perfectly  pure, 
and  are  made  up  into  acids  containing  from  80  to  100  per 
cent,  of  acetic  acid.  If  necessary,  the  rectification  is  re- 
peated, the  strongest  fractions  being  collected  separately 
and  utilised  for  the  preparation  of  glacial  acetic  acid.  The 
crude  acid  from  brown  calcium  acetate  yields  on  rectification 
a  large  proportion  of  weak  acid,  containing  from  30  to  50 
per  cent.,  and  onty  a  comparatively  small  amount  of  con- 
centrated acid.  Although  the  strong  acid  (occe  or  twice 
distilled)  is  quite  pure  and  passes  the  requirements  of  the 
permanganate  test,  it  lacks  in  so-called  "  bou  gout,"  and  is 
not  suitable  for  culinary  or  medicinal  purposes.  To  give  it 
this  quality,  the  respective  fractions  (80,  95,  96,  to  100  per 
cent.)  are  distilled  in  a  special  apparatus,  the  construction 
of  which  is  illustrated  in  Figs.  14  and  15.  It  consists  of  a 
copper  still  heated  by  a  fire  or  a  steam  jacket.  The  still 
head,  the  pipe  leading  to  the  condenser,  and  the  worm  are 
composed  of  silver  or  of  earthenware,  glass,  or  porcelain, 
unacted  upon  by  acetic  acid.  Although  silver  is  the  most 
durable  material,  earthenware  protected  with  copper  gauze 
is  now  largely  employed.  The  distillation  is  sometimes 
carried  on  in  the  presence  of  concentrated  sulphuric  acid. 
Acids  sold  as  1 00  per  cent,  rarely  contain  more  than  99  per 
cent.,  owing  to  the  difficulty  of  preparing  chemically  puro 
acid  in  large  quantities.  A  very  pure  acid  ma}*  also  be 
obtained  by  cooling  the  acid  until  it  crystallises,  removing 
the  liquid  portions,  melting  the  crystals,  and  repeating  this 
operation. 

According  to  Sandmann  (this  Journal,  18S3, 246),  glacial 
acetic  acid  is  obtained  from  the  crude  acid  in  one  operation 
by  subjecting  it  to  distillation  and  allowing  the  vapour  to 
pass  into  a  second  still,  where  it  is  separated  into  strong 
acetic  aeicl,  which  is  condensed,  and  weaker  acid,  which 
distils  over. 

llohrmann  proposes  to  concentrate  and  purify  crude  acetic 
acid  by  utilising  the  plate  towers  designed  by  t.unge  and; 
Kohrmanu  (this  Journal,  188",  584).  The  vapours  rising 
within  the  column  (maintained  at  a  temperature  of  120°) 
come  into  intimate  contact  with  a  constantly  descending 
stream  of  concentrated  sulphuric  acid,  to  which  eventually 
chromic  acid  is  added,  whereby,  after  one  passage,  the 
strength  of  the  acid  is  said  to  be  raised  from  40  to  70  per 
cent.  Heinzerling  obtains  acetic  acid  from  acetates  by 
heating  with  magnesium  chloride. 

Johnson-Johnson  (Stratford)  proposes  to  purify  the  crude 
acid  by  repeated  oxidation  and  rectiflcation  over   acetate, 
glacial  acetic  acid  beiug  obtained  by  distilling  with  concen- 
trated sulphuric  acid. 

Marco  Michela  prepares  acetb  acid  from  cal- 
cium acetate  by  distilling  it  with  sodium  bisul- 
phate  in  a  partial  vacuum. 

J.  E.  Johnson  recommends  the  decomp" 
of  calcium  acetate  with  sulphur  dioxide, 
separating  the  acid  from  the  calcium  bisulphite, 
recovering  the  sulphur  dioxide  from  the 
latter,  and  purifying  the  crude  acid  in  the  usual 
manner. 

The  working  of  an  acetic  acid  plant  capable 
of  treating  2,000  kilos,  of  calcium  acetate  in 
24  hours  is  illustrated  in  plan  and  elevation, 
but  without  dimensions. 

Rectification  of  <  ';«-/,■  Wood  Spirit,  80°  Tr. 
— The  raw  material  forming  the  source  of 
rectified  spirit,  methylated  spirit,  and  pure 
methyl  alcohol,  is  largely  imported  into  Ger- 
many, mainly  from  America  and  Austro- 
Huugary.     It  is  a  yellowish  to  brownish  liquid, 
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odour,  gives  a  turbi- 
dity with  water  differ- 
ing In  intensity  with 
its  purity,  and  con- 
tains as  much  as  12 
per  cent,  of  acetone. 
The  following  table 
gives  the  properties 
of  a  number  of  sam- 
ples of  wood  spirit 
found  in  commerce. 
The  acetone  was 
determined  according 
toMessinger's  method 
(this  Journal,  1896, 
299),  and  the  capacity 
for  absorbing  bro- 
mine according  to  the 
method  prescribed  by 
the  German  Excise 
for  testing  denaturing 
spirit  : — 


Name. 

Colour. 

Uiscibility 
with  Water. 

Trail  es 

Degrees. 

Acetone 
Per  Cent. 

C.c.  of  Spirit  required 
Decolorise 

le  and 
Bromate  Solution. 

Yellow. 
Yell"\\ . 
White. 

White. 

Yellow. 
Yeliov/ish-brown. 

Almost  white. 

Yellowish. 

White. 

\  erv  turbid. 
Tin 

Cl.ar. 

Clear. 
i   Bar, 
i  lear. 

- 
• 
91 

• 

95 
93—94 

6' 44 
in  00 

S746 
20-94 

u-oo 

1*80 
1S-72 

4   :.n 

50-00 

•> 

lj-:ii 

1. 

.- 

Rectified  wood  spirit        

Recti  fled  wood  spirit  from  the  Haiti.... 

14-7S 

si-ai 

s 

spirit    " A.xylolyse' 
Rectified  wood  spirit  {"  B.  xylol}  - 
Rectified  wood  spirit  iWestphalian)  .... 

5200 

lti-lu 

The  first  operation  consists  in  converting  the  crude  spirit 
into  white  rectified  spirit  by  subjecting  it  to  fractional 
distillation  in  a  column  still  (see  diagram-  No8.  s  to  10, 
this  Journal,  1897,  670)  in  the  presence  of  milk  of  lime. 
The  first  runnings  are  highly  char  rid  with  acetone  ;  the 
middle  fraction  gives  a  clear  solution  with  water,  abo*  -  99 
to  99  5?  Tr..  and  contains  only  a  comparatively  small 
amount  of  acetone.  The  hist  tractions  give  a  turbidity 
with  water  aud  high  iodine  numbers,  due  to  the  presence  of 
ketones,  which  react  with  iodoform  like  acetone.  The 
miscibility  with  water  decreases  with  the  reduction  in  the 
percentage  of  alcohol,  until  finally  wood  oils  come  over. 
The  following  fractions  were  obtained  by  the  rectification 
of  American  and  Silesian  wood  spirit.  80  Tr. : — 
1.  American   Wood  Spirit. — sy4  kilos,  gave — 

50  kilos,  of  first  runnings  of  96°  Tr.  containing  .".7  '72 

per  cent,  of  acetone. 
491  kilos,  of  rectified  white  wood    >pirit    of  99  — 99-5' 

Tr.,  miscible  with  water  (t  :  -J)  to  a  clear  solution. 
53    kilos,    of  rectified  white   wood  spirit    of   '.'7      jr.. 

forming  a  turbidity  with  water. 
47-5    kilos,   of  rectified    white  wood  spirit  of  96°    Tr., 

forming  a  turbidity  with  water. 
35  kilos,  of  wood  spirit  of  04    Tr. 
50  kilos,  of  water  of  9°  Tr. 
45  kilos,  of  water  of  2    Tr. 
Wood  oils. 
3.  Silesian  Wood  S/.irit. — 4fJ  kilos,  gave — 
49  kilos,  of  first  runnings  of  94     Tr..  containing  23  per 

cent,  of  acetone. 
S2i".  kilos,  of  chile  rectified  wood  spirit   of  99  — 
Tr.     Clear  solution  with  water. 


25   kilos,  of  white    rectified  wood   spirit   of   99"    Tr., 
forming  a  turbidity  with  water. 

51-4  kilos,   of  white  rectified  wood  spirit  of  97:   Tr., 
forming  a  turbidity  with  water. 

•29  kilos,  of  wood  spirit  of  69 
trater  of  5   Tr. 

64-5  kilos,  of  water  of  :!D  Tr. 

Wood  oils. 
For    the    preparation    of  wood    spirit     for    denaturing 
purposes,    the   first  and     last    runnings    containing    much 

lie,  are  redistilled,  mainly  with  a  view  of  obtaining  a 
colourless  product.  This  is  then  tested  for  specific  gravity, 
percentage  of  acetone,  and  bromine  absorption.  The  quan- 
tities  of  acetone  and  empyreunia  are  mostly  below  the  excise 
standard,  and  are  adjusted  by  the  addition  of  pure  acetone 
and  last  runnings.  The  mixture  is  then  brought  to  a 
-treugth  of  91:  Tr.,  when  it  will  be  found  to  give  tin- 
boiling  points  required  by  the  German  Excise.     The  follow- 

ire  the  official  tests  framed  in  June  1888  and  July   1896 
for  wood  spirit  used  for  the  denaturing  of  alcohol  :  — 

1 .  Colour. — The  colour  must  not  be  darker  than  that 
obtained  by  dissolving  2  c.c.  of  a  decinormal  solution  of 
iodine  in  a  litre  of  distilled  water. 

2.  Boiling  Point. — 100  c.c.  of  wood  spirit  are  distilled 
in  a  metal  flask  provided  at  the  top  with  a  small  globe, 
«  hich  is  connected  with  a  Liebig  condenser.  An  officially 
standardised  thermometer  is  fitted  in  the  globe,  and  the 
flask  is  then  moderately  heated,  so  that  the  distillation 
proceeds  drop  by  drop.  The  distillate  is  collected  in  a 
srraduated  cylinder,  and  when  the  thermometer  indhates  7  V  . 
the  barometric  pressure  bebg  normal,  at  lea>t  90  e.c.  must 
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have  come  over.  A  correction  of  1'  in  temperature  is  made 
tor  every  variation  of  30  mm. 

:'    Miseibility  with    Water, — 20  c  c.  of  spirit  mixed  with 
•.iter  must  give  a  clear  or  onlyslightly  cipLilescc.it 
solution. 

5  paration  with  Solium  Hydroxide. — If  20  c.c.  of  the 
spirit  be  shaken  with  40  c.c.  of  sodium  hydroxide  solution 
(su  gr.  =1-3),  at  least  .">  c.c.  of  the  spirit  >hmild  be  separated 
after  standing  for  half  an  hour. 

,"'.  Percentage  of  Acetone. —  1  c.c.  of  a  mixture  containing 
10  c.c.  of  spirit  aud  '.in  c.c.  of  water  is  introduced  into  a 
glass-stoppered  cylinder  and  well  mixed  with  10  c.c.  of 
sodium  hydroxide  solution  (80  itihv  of  NaHO  per  litre); 
5  c.c.  of  double  normal  iodine  solution  (251  grms.  of  iodine 
per  litre)  are  then  added,  the  mixture  being  again  well 
shaken,  l'he  separated  iodoform  is  taken  up  with  10  c.c. 
of  ether  i  -  '22);  5  c.c.  of  the  ethereal   solution  are 

then  transferred  with  a  pipette  to  a  tared  watch  glass, 
evaporated  to  dryness,  and  weighed,  after  standing  over 
sulphuric  acid  for  two  hours.  The  increase  of  weight 
should  not  amount  to  less  than  0-07  gnu. 

6.  Capacity  for  absorbing  Bromine. — 100  c.c.  of  a  solu- 
tion of  potassium  bromate  and  bromide,  prepared  in  the 
manner  described  below,  are  treated  with  20  c.c.  of  dilute 
sulphuric  acid  (1:3  of  water).  To  this  mixture,  which 
represents  a  solution  containing  0  ■  TOT  grin,  of  bromine,  wood 
spirit  is  added  from  a  burette  divided  into  0- 1  c.c,  drop  by 
drop,  shaking  all  the  time,  until  the  colour  of  the  bromine 
has  disappeared.  The  addition  of  the  spirit  is  regulated,  so 
that  not  more  than  10  c.c.  are  added  per  minute.  Not 
more  than  30  c.c.  and  not  less  than  20  c.c.  should  be 
required.  The  tests  should  be  made  in  full  daylight  and 
the  temperature  should  not  exceed  20°.  To  prepare  the 
bromine  solution,  pure  potassium  bromate  aud  bromide  are 
dried  for  2  hours  at  1(0'  and  allowed  to  cool  in  a  desiccator. 
2  4  17  grms.  of  the  bromate  and  8'  "19  grms.  of  the  bromide 
are  then  dissolved  in  1  litre  of  water. 

The  middle  fractious  obtained  by  the  rectification  of  the 
crude  naphtha  are  made  up  to  certain  strengths  and  brought 
into  commerce  as  white  rectified  naphtha  of  the  following 
qualities  :  — 

90  per  cent.  (French  spirit). 

'J2 — '.'3  percent.  (English  spirit). 

96  per  cent. 
'.•.• — ' .'ii  ■  .">  p.-r  cent,  (pure  spirit). 

Although  this  product  i^  "  water-white  "  when  first 
prepared,  it  gradually  assumes  a  yellow  colour,  and  gives  a 
brownish  to  blackish  coloration  with  concentrated  sulphuric 
acid,  due  to  the  presence  of  empyreuma.  It  is  purified  by 
treatment  with  weak  oxidising  agents  or  by  filtration  through 
charcoal.  In  order  to  remove  traces  of  ammonia  and 
amines,  the  filtrate  is  treated  with  a  small  quantity  of 
sulphuric  acid  and  subjected  to  fractional  distillation  in  a 
column  still.  In  this  manner  a  very  pure  product  is  obtained. 
The  first  and  last  runnings  are  collected  separately  and 
worked  up  into  spirit  for  denaturing  purposes. 

For  the  valuation  of  the  methyl  alcohol  prepared  as 
above,  it  is  converted  into  methyl  iodide  ;  this  is  distilled 
off  aud  estimated  by  volume.  (tSee  Krell,  Berichtc,  6,  1310. 
Kramer  and  (irotzky,  Berichte,  7,  1492,  and  9,  1928. 
Hardy  and  Uordei.  Dingier'*  Polyt.  .1.  233,  245.) 

Preparation  of  Acetone. — This  product,  which,  is  largely 
used  :q  the  manufacture  of  smokeless  powder  and  the 
preparation  of  celluloid  goods,  is  obtained  by  the  destructive 
distillation  of  calcium  acetate  (80 — 82  per  cent.).  The 
operation  is  effected  in  the  apparatus  illustrated  in  Fig.  11. 
The  construction  of  the  mixer  is  of  importance,  as  unless  it 
is  capable  of  thoroughly  stirring  the  mass  during  the  whole 
operation,  the  j  is  greatly  diminished.     The 

results  are  obtained  by  maintaining  a  dull  red  heat 
(500  -600  I,  care  being  taken  that  the  pipes,  which 
convey  the  gaseous  products  to  the  tar  separator  and 
condenser,  are  of  sufficient  width  to  prevent  stoppages. 
They  should,  moreover,  be  constructed  so  that  they  can  be 
easily  and  rapidly  removed  and  replaced.  Having  heated 
the  still  to  the  requisite  temperature,  the  mixer  is  started 
and  finely  ground  calcium  acetate  (as  dry  as  possible) 
introduced  through   the  manhole.     The  distillation  is  then 


proceeded  with,  which  with  a  charge  of  100  kilos,  should 
occupy  from  two  to  three  hours.  The  first  distillate  is 
water,  originating  from  the  moisture  in  the  acetate.  It  is 
more  or  less  coloured,  has  an  empyreumatic  odour,  and 
contains  a  few  per  cent,  of  acetone.  After  a  time  the  flow 
of  water  slackens,  followed  by  a  stage  when  hardly  any- 
thing comes  over  ;  ami  when  the  temperature  has  risen  high 
enough,  acetone  oils  distil  over.  The  total  distillate  forms 
a  dark  brown,  highly  inflammable  liquid,  having  an  empy- 
reumatic odour  and  being  contaminated  with  tarry  sub- 
stances and  calcium  acetate  which  has  been  carried  over 
mechanically.  On  standing,  it  separates  into  two  layers. 
The  top  layer,  comprising  about  one-tenth  of  the  bulk, 
contains  the  so-called  "  Heavy  acetone  oils,"  whilst  the 
bottom  layer  is  chiefly  composed  of  acetone  and  the  lighter 
acetone  oils  held  in  solution  by  water.  The  following  table 
gives  the  quantities  obtained  from  100  kilos,  of  grey  cal- 
cium acetate,  the  consumption  of  fuel  being  30  to  35  kilos, 
of  coal  :  — 


Kilos.     Sp.  Gr.    Acetone.   Acetone. 


Acetone  water  . 

<  'rude  'tone  . 

Total  distillate 


Per 

Cent. 

7—15 

1-01 

30 

32 

0-90 

1575 

42 

0-93 

53-5 

Kilos. 

u-4 
■22-u 
22-5 


The  crude  acetone  thus  obtained  is  largely  contaminated 
with  acetone  oils,  which  are  mainly  composed  of  higher 
ketones  originating  from  homologues  of  acetic  acid  present 
in  calcium  acetate  ;  they  also  contain  aldehydes,  due  to 
the  presence  of  formic  acid,  condensation  products  of 
acetone,  acids,  phenols,  and  tarry  substances.  To  minimise 
the  formation  of  these  secondary  products  and  obtain  better 
yields,  Bauschlicher  proposes  to  effect  the  decomposition  in 
the  presence  of  lime.  Although  the  latter  retains  the  tarry- 
constituents,  it  dees  not  act  on  the  higher  ketones  and 
condensation  products ;  and  as  these  comprise  by  far  the 
largest  proportion  of  the  secondary  products,  the  author 
questions  the  utility  of  the  process. 

For  the  preparation  of  pure  acetone,  the  crude  product  is 
diluted  with  water,  treated  with  milk  of  lime,  and  allowed  to 
stand  for  some  time.  The  supernatant  oily  layer  is  then 
mixed  with  water  and  subjected  to  distillation  in  a  column 
still.  With  a  well-constructed  apparatus  the  first  rectifica- 
tion gives,  as  main  fraction,  a  very  pure  product  showing 
99°  to  99 -5°  Tr.  and  failing  to  give  a  turbidity  with  water. 
It  contains  only  traces  of  aldehyde  and  empyreuma,  and 
these  are  entirely  removed  by  another  distillation.  The 
following  are  the  commercial  tests  for  English  acetone:  — 
(I.)  The  specific  gravity  should  not  exceed  0'802  at  15°, 
and  the  acetone  should  volatilise  completely,  without  leaving 
a  residue,  when  heated  to  100°.  (2.)  When  subjected  to 
distillation,  four-fiftns  of  the  original  quantity  taken  should 
distil  over  at  .JS'8  ,  and,  besides  acetone,  the  residue  should 
contain  no  substances  other  thau  those  originating  from 
the  manufacture  of  acetone.  (3.)  100  c.c.  of  acetone 
mixed  with  1  c.c.  of  potassium  permanganate  solution  (0- 1 
per  cent.)  should  show  no  change  of  colour  within  two 
minutes.  (4.)  The  acetone  should  not  contain  more  than 
0-005  per  cent,  of  acid  calculated  as  acetic  acid.  For  test- 
ing this,  50  c.c.  of  acetone  are  diluted  with  50  c.c.  of  water, 
2  c.c.  of  a  solution  of  phenolphthaleiu  (1  : 1,000  alcohol  of 
50  per  cent.)  are  then  e.dded,  after  which  the  mixture  is 
titrated  with  sodium  hydroxide  solution  (1  c.c.  =  0-0006 
grm.  of  CHjCoOH). 

The  first  and  last  runnings  and  the  oils  recovered  during 
the  clarification  process  with  milk  of  lime  are  mixed  together 
and  redistilled,  when  a  further  quantity  of  suitable  acetone 
is  obtained.  The  residual  oils  constitute  the  so-called 
acetone  oils,  introduced  into  commerce  as  light  oils  (boiling 
between  75°  and  130°)  and  heavy  oils  f boiling  between  130 
and  250°). 

The  boiling  point  of  the  commercial  acetone  oils  is  one 
lying  between  wide  limits,  and  may  be  generally  stated  ;is 
from  75'  to  220  C.  The  following  results  of  a  laboratory 
fractionation   of  000  grms.  of  an   acetone  oil    demonstrate 
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thi*.    »n.l   also   the   proportions  distilling  at    the    \  i 
intervals  of  temperature. 

'7-      SS liL-lit  yi  How. 



110  !     lis   ydlon 

si  0  LIS      13 

U'.    

I«      160    

it:  dark  grellow. 

brown. 

WO  190      203    

•J  i-:.  

WO        ..       above  220  blacl 

.-.■h.  ■:,  —I).  B. 

Natural  Gas  and  Petroleum,  G  V.  i     Phillips. 

Tree.  Amer.  Philos.  Soc.  36,     151],  116—121. 

Criticising  the  Mendeleeff  hypothesis,  the  author  | 
out  tluu  Mcii~-.ni  has  shown  that  tew  of  the  metals  form 
definite  carbides,  and  that  as  these  are  metals  of  low  specific 
gravity,  their  presence  must — if  they  are  regarde  I 
ducers  of  natural  gas— be  assumed  at  depths  where  heavy 
metals  alone  are  believed  to  occur.  Moreover,  aluminium, 
oxidisiug,  as  it  does,  more  readily  than  iron,  would,  in 
presence  of  this  latter  metal,  precede  >t  In  order  of  oxidation, 
ami  be  thereby  rendered  incapable  ol 

j  driven  to  a  depth  of  2,900  feel  in  i  >ntario, 
and  extending  to  within  a  short  distance  of  the  Archaean 
rock,  yielded  gas  from  deep  strata,  underlying  l.GOo  feet  of 
shale,  whi  h  .  -  contained  no  hydrogen,  acetylene,  or 
carbon  monoxide :  and  similar  negative  results  have  been 
<iiven  by  Pennsylvania  gas.  Now,  iron  carbide  according 
to  kiendeleeffs  theory,  the  active  agent  :n  the  formation  of 
j  ields  mainly  free  hydrogen;  and  although,  if  we  regard 
the  gas  as  a  stored  product,  this  constituent  may,  iu  the 
course  of  Ions:  ages,  have  escaped  by  diffusion,  this  could 
not  occur  so  rapidly  if  the  gas  be  a  contemporai 
product,  but  a  sufficient  quantity  to  he  estimated  by 
chemical  means  would  -till  be  present  in  the  gas  issuing 
from  the  borehole. 

Therefore,  no  theory  of  the  origin  of  natural  gas  that 
les  the  production  of  free  hydrogen,  can  be  regarded 
as  satisfactory  uuti1  the  presence  of  that  constituent  in  the 
effluent  gas  can  be  demonstrated.  The  composition  of  the 
gas  suggests  that  the  formative  reactions  occured  al  ■> 
teni]  -        d   that    it    has   been    stored    below    500 

since  above  that  temperature,  the  constituents  are  more  or 
less  complete!)  dissociated.  Petroleum,  on  the  other  hand, 
contains  hydrocarbons  pointing  to  high-temperature  re- 
actions— a  circumstance  that  should  be  considered  in 
t.ug  any  hypothesis  as  to  its  origin. — ( 

Petroleum  I  P<  nnsylvania*),  Suggestion  as  to  the  Origin  nf. 
D.T.Day.  Proc.  Amer.  Philos.  Soc.  36,  ~iol\  112— 
115. 

Tin.  theory  advanced  by  MacGonigle  ascribes  the 
formation  ol  the  oil  deposits  in  the  Trenton  and 
Clinton  limestones  to  the  action  of  the  heat  that,  at  the 
-  of  the  carboniferous  period,  caused  the  uplift  forming 
the  Appalachian  chain,  which  heat,  passing  through  the 
Silurian  limestones  and  shales,  distilled  the  oil  iu  the  latter 
into  the  porous  conglomerates  of  the  Devonian  age.  The 
us  advanced  in  support  of  this  theory  are.  the  absence 
of  sulphur,  the  higher  specific  gravity,  and  the  variations 
in  colour  iu  Pennsylvania  oil,  whereas  the  Silurian  oil  of 
Ohio  exhibits  converse  peci  liarities.  Moreover,  no  oil  has 
been  tapped  in  Pennsylvania  iu  the  "  coruiferous  "  limestone, 
lying  at  the  top  of  the  Silurian  period,  though  in  Western 
Canada  this  formation  is  the  chief  oil  rock:  and  it  is  also 
very  doubtful  (no  remains  having  been  discovered)  whether 
any  organic  life  existed  in  the  Pennsylvania  (Devonian) 
measures  to  form  a  source  of  petroleum.  Another  point 
adduced  is  that  the  profitable  oil  wells  in  this  region  all 
lie  to  the  west  of  a  line  drawn  from  Brady's  Bend  to  Way- 
nesborougb,  whilst  to  the  east  of  the  line  are  found  some 
of  the  richest  gas  pool?,  thus  indicating  that  a-  the  line  of 
greatest  upheaval  (and  therefore  heat  is  approached  the 
>d  oil  from  the  Silurian  horizons  remained  in  an 
uncondensed  gaseous  condition. 


The  author  favour-   the  above  hypothesis,  b 
tho  transference  maj  have  without  disl 

hi   the  cover  ovei   the  Silurian 
stones  enabling  the  oil  to  leak  through,  and   thai   tilt- 
would  account  for  the  differences  in  colour,  the  oil  pawing 
through  first  being  the  light  isl   in  shade.     As  to  how 

phui    hi-   :  plished,   this  i-   no. re 

difficult  io  explain,  though  the  action  of  aluminium  chloride 
in  this  direction  indicates  a  metallic  chloride  as  the  agency. 

— (  .  - 

/'.  troleum,  Nature  and  Origin  ••(.     S.  1  ■'.  Peckham. 
Amer.  Philos.  Soc."  36,      154]  .  108  -112. 

In  discussing  the  Engler-Hofei   theorj  of  origin,  the  author 
lief  thai    "  -tern   has   bi  en    a    very  potent 
i*  in  determining,  not  only  the  formation,  but  the  trans- 
ference  of  bitnmi 

I.  ..an  tnrrellite  he  finds  to  consist  of  a  white  -hell  rock 
cemented   by  lime   dissolved  from    the    -hells   by  hot 
and  then   re-deposited,  anterior  to  the  introduction  of  the 
impregnating  bitumen,  and  not  composed  of  shells  cemented 
ther  by  bitumen,  as  generally  asserted. 

Esters  of  the  pyridine  bases  have  been  discovered  in  the 
lighter  fractions  of  Calif orniau  petroleum.  Such  petroleums 
on  distillation  d  .  even  at  100  ('.  with  evolution 
of  lis,  mue  or  less  separation  of  carbon,  and  rise  of 
boiling  point  of  the  residue  in  the  retort.  Sulphur  com- 
pounds have  also  been  found  by  the  author  in  Californian 
petroleum,  ami  he  considers  that  sulphur,  as  well  as  nitro- 
gen, contributes  to  the  c  of  petroleum,  through 
"  maltha,"  into  asphaltnm,  the  prime  factors  being  polymeri- 
sation, dei iposition  of  the  sulphur  componnds  with  con- 
densation of  the  residual  molecule,  and  removal  of  Imlrogen 
through  deoxidation  of  the  sulphates  in  the  accompanying 
water,  with  substitution  of  sulphur  iu  the  oil.  The  fac 
Californian  petroleum  is  fonnd  to  lose  up  to  25  percent,  by 
volume  in  four  days  at  between  about  70  and  9 
that  at  the  surface,  natural  evaporation  may  al-.-  plaj  a 
considerable  part  in  this  conversion. 

In  the  huge  asphaltnm  deposit  on  the  eastern  side  of  the 
coast  ram:  |      normous  springs  of  maltha  have 

flooded   the   valleys    in   many  places  with   large  plan 
asphaltnm,    the    maltha    being    invariably   accompanied  by 
water,  with  man]  indications  of  the  springs  having  atone 
time    been    hot    and    siiicated,  like    those   believed    by   the 
author  to  h  ive  produced  the  Trinidad  pitch  lake. 

He  thinks  that  no  formula  concerning  the  origin  of 
petroleum  and  bitumen  i-  capable  of  universal  application 
but  that  iu  some  places  these  bodies  have  been  produced 
la  situ,  from  animal  remains  ;  that  in  other  instances  the 
deposits  contain  primary  distillates  from  older  geological 
formations  ;  and  that  in  some  cases  bitumens  "  have  been 
transferred  and  stored  by  a  secondary  invasion  of  bituminous 
deposits,  by  heat,  steam,  and  pressure." — C.  S. 

ileum  and  Natural  Gas,  Genesis  and  Chemical 
Relations  of.  S.  P.  Sadtler.  Proc.  Amer.  Philos.  Soc. 
36,  [154],  93— 102. 

Passing  in  review  the  different  theories  of  origin  put  for- 
ward In  various  workers,  the  author  refers  "to  his  own 
experience  in  the  production  of  fluorescent  "  pararhm-  " 
oils,  paraffin  scale,  and  reduced  petroleum  oil  or  residuum, 
by  redistilling  the  condensed  vapours  from  linseed  oil 
boiled  uuder  pressure,  and  he  therefore  considers  that 
Kngler's  theory  will  have  to  be  enlarged  so  as  to  include 
the  vegetable  seed  oils  as  probable  f  petroleum. 

— <:    - 

Petroleum  {Pennsylvania,  Ohio,  and  Canada").  Consti- 
tuents of,  between  150°  an<f  220  .  i  .  1".  Maberv.  Amer 
Chem.  j.  19,  [6],  119—482 

Pen.vsylx  im  v  oil  < sists,  between  these  limits,  of  decane 

■am — probably    normal    decane    (173 

174°),  hendecane  (!  -197°),  and  dodeeane  (214  — 
216  ).  along  with  smaller  quantities  of  aromatic  hydro- 
carbons (niesitylene,  &c.)  of  similar  boiling  points.  "Ohio 
(Trenton  limestone)  oil  is  represented  by  the  same  hydro- 
carbons of  the  C  11.'  hS  -cries,  the  higher  specific  gravity 
being  due  to  a  larger  percentage  of  the  aromatic  series. 


'_- 
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Up  to  173°  the  Canadian  ("  corniferous  "  limestone")  oil  is 
the  same  us  the  others,  but  the  fractions  196' — 214°  have 
the  formula  <  Hs  Canadian  oil  contains  a  still  larger 
proportion  of  aromatic  hydrocarbons  than  the  other  two. 
and  the  higher  fractions  of  all  three  probably  contain  other 
bodies,  for  the  identification  of  which  large  quantities  of 
distillate  are  required. 

These  re-nits  show  a  relation  between  the  chemical  com- 
position of  the  hydrocarbons  and  the  density  of  the  nude 
,.ils,  viz.,  Pennsylvania,  0-80— 0-82 j  Ohio,  0-82-0-85; 
Canadian, 0' 85 — 0-8S;  whilst  South  American  oil,  sp.gr. 
0948,  contains  only  the  C„Hj,,  series,  which  also  forms  the 
chief  portion  of  Caucasian  oil,  sp.  gr.  0-88. 

The  precise  action  of  sulphuric  acid  ou  petroleum  distil- 
lates is  still  undefined,  hut  the  author  considers  that  one  of 
its  chief  functions  consists  in  the  removal  of  unsaturated 
hydrocarbons.  Oxygen  compounds  appear  to  be  mainly 
restricted  to  the  higher  fractions  of  American  oil,  though 
all  the  unpurified  distillates  examined,  gave,  in  presence  of 
sodium,  fioceulent  precipitates  of  decomposition  products, 
die  to  nitrogen  or  (more  probably)  oxygen  compounds  in 
small  amount. — C.  S. 

PATENTS. 

Petroleum,    Heavy    Oils,    Tar    Oils,    and   Hydrocarbons 

generally  ;   Improved   Apparatus  for  Vaporising.     L.  E. 
Fraipont,  Paris.     Eng.  Pat.  19,861,  Sept.  8,  1S96. 

In  this  apparatus  the  oil  is  fed  into  a  retort,  where  it  is 
distilled,  the  vapours  then  passing  into  a  second  similar 
retort,  heated  independently,  wherein  the  lightest  vapours 
arc  gasified,  and  thence  to  a  gas  producer — consisting  of 
three  tubes  connected  by  ports — where  the  conversion  into 
gas  is  completed.  A  portion  of  the  gas  may  be  utilised  for 
heating  the  apparatus,  and  arrangements  are  made  for 
discharging  the  residue  from  the  retorts  by  the  pressure  of 
the  internal  gases,  thus  preventing  the  formation  of  coke. 

— C.  S. 

Benzene  or  other  Products  contained  in  certain  Gases, 
Triple  -  Action  Apparatus  fur  the  Recovery  of.  G. 
C.  Marks,  Loudon.  From  "  La  Compagnie  pour  la 
Fabrication  des  Compteurs  et  Materiels  d'Usines  a  Gaz," 
Paris,  France.     Eng.  Pat.  10,577,  April  28,  1897. 

Tins  invention  relates  to  apparatus  for  the  recovery  of 
benzene  from  furnace  gases  or  coke  ovens,  and  it  is  also 
applicable  for  the  extraction  of  any  products  contained  in 
gas  capable  of  solution  iu  suitable  liquids.  It  consists  of 
an  arrangement  of  chambers  in  communication  with  one 
another,  containing  revolving  drums,  the  chambers  being 
partly  filled  with  a  suitable  absorbent  or  solvent  liquid.  The 
gas  is  caused  to  be  dispersed  throughout  the  absorbent  so 
as  to  present  a  large  surface  for  attack,  whilst  it  pursues  a 
tortuous  course  through  each  drum  and  chamber  alternately. 
A  triple  action  of  tin-  solvent  liquid  or  the  gas  under  treat- 
ment is  secured  by  the  passage  of  the  eas  through  the 
revolving  drum  and  buckets,  the  gas  ascending  in  the  shape 
of  bubbles,  producing,  in  the  first  place,  the  appearance  of 
u  boiling  or  convection  of  a  very  intense  mechanical 
nature,  which  is  augmented  by  a  liquid  "  cascade  or  rain," 
produced  by  a  revolving  system  of  buckets.  Thus,  there  is 
presented  in  the  second  place,  a  large  Surface  to  the  upward 
current  of  gas.  Thirdly,  the  oil  flows  like  a  cascade, 
through  the  action  of  a  perforated  sheet  iron  spiral,  and  is 
thus  enabled  to  act  with  increased  advantage  upon  the 
upward  current  cf  the  gas,  so  as  to  cause  further  absorption 
of  benzene  from  it. — D.  !!■ 

IY-COLOURING  MATTERS  AND  DYES. 

a-Monoeidorcamphor,  An  Oxidising  Action  of.     It.  Vittentt. 
Bull.  Sue.  Chim.  1897,  17,  705—712. 

heating  aromatic  amines  (at  200°  for  four  hours)  with 
a-inonochlorcamphor,  the  author  has  observed  the  forma- 
tion, in  very  small  quantities,  of  certain  colouring  matters 
generally  obtained  by  oxidation  of  the  amines.  For  example, 
with  o-toluidinc,  or  a  mixture  of  m-xylidine  and  aniline, 
magenta  was  formed,  and  with  diphenylamine,  there  was 
produced  Diphenylamine  Blue. — A.  C.  W. 


The  Saccharetns  :  Neic  Colouring  Matters  derived  from 
Saccharine.  P.  Jlounet  and  J.  Kuetschet.  Bull.  Soc. 
Chun.  1897,17,  690-702. 

Benzoic  sulphimide  under  certain  conditions  reacts  with 
phenols  and  amidophenols  to  give  compounds  analogous  to 
the  phthaleins — 

/C0\ 
C.,11  /  >NH  +  2C6H.,.OH  = 

\SOi' 

,(C6H4.OH)2 
C/ 


H,0  +  C6Ui 


\so.y 
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These  substances,  the  saccharein?,  have,  in  general,  pro- 
perties similar  to  those  of  the  phthaleins.  Thus,  phenol 
saccharein  dissolves  in  alkalis  to  a  red  solution  decolorised 
by  acids;  resorciuol  saccharein  gives  a  yellow  solution  with, 
a  green  fluorescence  similar  to  that  of  fluorescein.  Whilst 
fluorescein  can  take  up  two  acid  groups,  resorciuol  saccharein 
combines  with  three  molecules  of  acetic  acid,  to  give  a  tri- 
acetylated  compound. 

The  saccharetns  of  the  substituted  m-amidophenols  are 
quite  analogous  to  the  rhodamines  in  colouring  and  general 
properties,  but  since  the  hydrogen  iu  the  group  S03.XH 
may  be  replaced  by  acid  or  alcohol  radicals,  a  large  number 
of  derivatives  may  be  obtained.  These  saechareins,  how- 
ever, differ  from  the  rhodamines  in  that  their  coloured  salts 
are  instantly  decolorised  by  alkalis,  even  by  dilute  ammonia 
in  the  cold.  Put  if  the  saccharein  be  transformed  into  the 
corresponding  sulpburein,  or  if  an  acid  radical  be  introduced 
in  the  imido  group,  the  colouring  matters  obtained  are 
among  the  most  stable,  towards  alkalis. 

Hesorcinol  Saccharein.  — Heat  18  grms.  of  saccharine 
for  seven  hours  at  200°— 220°  with  22  grms.  of  resorctnop 
and  2-2  grms.  of  aluminium  chloride.  When  cold,  powder, 
extract  with  dilute  sodium  carbonate  solution,  precipitate 
the  colouring  matter  with  acid,  take  up  with  alcohol,  and 
precipitate  by  adding  water.  A  brown  resin  is  obtained 
with  a  green  metallic  reflection,  soluble  in  alkalis  to  a 
yellow  solution,  insoluble  in  water  but  very  soluble  in 
alcohol.     It  could  not  be  crystallised. 

The  acetyl  derivative  is  formed  by  boiling  with  acetic 
anhydride  under  a  reflux  condenser,  cooling,  and  pouring- 
into  alcohol.  The  crystalline  precipitate  is  purified  by 
solution  in  glacial  acetic  acid  and  precipitation  by  alcohol  r 
it  melts  at  286°,  and  is  insoluble  in  water.  By  boiling  this 
acetyl  derivative  with  alcoholic  soda,  diluting,  filtering,  and 
precipitating  with  water,  the  saccharein  is  obtained  ire 
crystals,  melting  at  265° — 267'. 

Tclra-ethijl-m-aniidophenol  Saccharein. — Heat  100  grms. 
of  the  amidophenol  for  36  hours  with  200  grms.  of 
saccharine  at  165°,  ponder  the  product,  suspend  iu  sodium 
carbonate  solution,  boil  until  carbon  dioxide  is  no  longer 
evolved,  cool,  and  filter.  The  excess  of  saccharine  may  be 
obtained  from  the  solution.  The  insoluble  product  is 
digested  for  several  hours  with  caustic  soda,  filtered, 
washed,  dissolved  in  dilute  hydrochloric  acid,  and  filtered. 
On  cooling,  the  hydrochloride  crystallises  in  small  green 
crystals  with  a  metallic  lustre.  These  are  very  little 
soluble  in  water,  but  impart  to  it  an  intense  reddish-violet 
colour  with  a  yellow  fluorescence. — A.  C.  W . 

a-Xaphthol,  Sulphonie  Acids  of.  P.  Fiiedliiuder  and 
K.Taussig.  Per.  30,  1456  — 1463. 
The  authors  characterise  and  give  methods  of  preparation 
of  a  number  of  the  sulphonie  acids  of  o-naphthol,  and  find 
that  in  several  cases  the  zinc  salt  can  be  employed  as  a 
means  of  purification.  The  action  of  sulphuric  acid  on 
a-naphthol  yields  sulphonie  acids  in  which  the  entering 
group  has  the  position  2,  4,  or  2',  whilst  1 .3'-naphthol 
sulphonie  acid  is  only  formed  in  small  quantity.  The  same 
is  also  the  case  with  1 .2-naphthol  carboxylic  acid,  of  which 
the  4.3'  and  4.2'-sulphonic  acids  easily  separate  carbonic 
acid,  and  naphthol  cjrbonate  also  yields  chiefly  4  and  4.2' 
derivatives,  with  but  little  4.3'.  For  the  preparation  of 
other  sulpbonic  acids,  indirect  methods  have  to  be  resorted 
to.  such  as  the  substitution  of  the  amido  group  by  hydroxy], 
by  decomposition  of  the   diazo  compound  or   the  replace- 
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men!  of  »  sulphonic  acid  group  in  a  polysujphonic  acid  liy 
fajtioD  with  caustic  soda.  More  tver,  Bulphonic  acid  groups 
in  the  a-position  oan  be  eliminated  from  ot-naphthol  poly- 
sulphonic  acids  bj  treatment  with  sodium  amalgam. 

I .'_'-. Y.i/i/<'/m'/  Sulphonic  Acid, — Equal  weights  of 
phuric  aoid  and  of  finely  powdered  o-naphthol  .ire  heated 
short  time  to  60 — 70  C.  until  dissolved  Phi  melt, 
after  cooling,  is  dissolved  in  water  and  extracted  with 
benzene;  when  about  LG  per  cent,  of  the  naphthol  is 
recovered.  A  concentrated  solution  of  potassium  chloride 
precipitates  the  p  itassium  salt  of  the  ;iei.l  a-  a  sandy 
powder  easily  soluble  in  hoi  water,  the  yield  i  76  -  EC  grms. 
from  100  firms,  ol  o-naphthol)  being  about  50  per  cent, 
of  the  theoretical  amount.  This  appears  to  be  the  only 
sulphonic  acid  of  o-naphthol  which  is  sparingly  soluble  in 
dilute  mineral  acids. 

l .  :t-.\\i/>A/W  Sulphonic  Acid  eau  be  prepared  by 
diazotising  and  boiling  1.3-naphthylamine  sulph 
CBer.  28,  1951),  or  bj  eliminating  the  amido  group  from 
7-amidonaphthol  sulphonic  acid  (Ger  Pat.  57,910),  It  is 
purified  by  means  of  it-  line  salt,  which  contains  8*3  II  O. 
As  Gattermann  has  pointed  ont  ( Ber.  30,  54  j  tins  Journal, 
1897,   232),   the   acid    gives    o-azo    i  with   diazo 

compounds. 

1  .A'Naphthol  Sulphonic  Acidr  The  >  rude  pro  iuct  was 
obtained  by  heating  equal  weights  of  sodium  naphthionate 
aud  50  per  cent,  caustic  soda  lye  uud,r  pressure  to  240 
860  C  (Ger.  Pat.  16,307),  and  purified  by  adding  it  small 
quantity  of  zinc  chloride  to  a  hot  concentrated  solution 
of  the  sodium  salt,  filtering,  and  precipitating  with  an  exi 
of   syrupy  zinc  chloride  solution.     Tin  I    can  also 

be  obtained  bj  careful  sulphonation  of  a-na|dithol  with 
about  an  equal  weight  of  sulphuric  acid  and  0*5  part  of 
glncial  acetic  acid, 

1.4'-Naphthol  Sulphonic  Aci<l  is  obtained  by  boiling 
diazotised  1 .4'-naphthylamiue  sulphonic  acid  with  dilute 
sulphuric  aeid  (\  :4),  and  i-  purified  by  mean-  of  the  zinc 
salt.  The  aeid  yields  2.1.  t'-nitrosonaphthol  sulphonic  arid 
with  nitrite,  and  gives  with  iron  salts  the  characteristic 
green  reaction  for  o-nitrosonaphthols. 

Sulphonic  Acid   is   best    prepared    from 
1.2.1 .2-hydiow  -earbow-naphth  alene     disulphonic     acid 
(Her.   29,    37).      When    heated    with   acids    to    a    high  tem- 
perature, the   carboxj  3    and    the    sulphonic   acid 
group    I    are    eliminated.      This    operation     may    also    be 
performed     in    two    StJges.       By    prolonged     boi'ing    with 
3   per   cent,    hydrochloric     acid,    the    carboxyl     group    is 
removed.  1 ,4.2'-naphthol  disulphonic  acid  being  formed; 
whilst   by  heating   for  a  Bhort  time  to  about  140°C.  with 
tolerably  dilute  sulphuric  acid,  the  sulphonic  acid   group  4 
is   split    off.  yielding  1 .2.2'-hydroxy-carboxy-naphtl 
sulphonic  acid.     A  better  method  is   to  d  -  Iroxy- 
naphthoic-disulphonic  acid  in  hot  sulphuric  acid  boiling  at 
C.,  and  beat  for  a  short  time  to  140  —145   C.     the 
hydrow  naphthoic-siilphonic   acid  then   separates 
i-   purified   by    dissolving   in  water  and   precipitating   with 
concentrated    hydrochloric   aeid.     The   acid    (or  its  sodium 
salt)  has    the   characteristic    property  "!'  separating 
gelatinous  mass  from  a  hot  aqueous  solution.     Thi 
version  into  !  .2'- naphthol  sulphonic  aeid  is  best   eft 
by  heating    under    pressure    with   a   little  water    to    12o    t  . 
This  acid  gives,  with  diazo  compounds,  a  zo  dye. tuffs  unstable 
to  acids,     with  p-uitrodiazobenzene  in  acetic  aeid  solution, 
a  yellowish-red  dyestuff  is   obtained   which  tnrus  violet- 
blue    with  alkalis,  whilst  in   an    alkaline    solution,  a 
compound  is  produced   which  is  brownish-red   with   acids 
:tud   bluish-violet  with  alkalis.      It    is    noteworthy  that  the 
fastness  to  alkalis  of  the  sulphonated  naphthol  azo  dye- 
stuffs  depends  not  only  on  the  o  position  of  the  azo  group. 
but  aiso  on   the  nature   of   the  second   component.      Cons, 
almost  all   the   azo   derivatives  of  p-nitraniline   (including 
those  of  the  0-naphthol  sulphonic  acids  and  of  1  A  -naphthol 
sulphonic  aeid)  are  red  when  aeid,  and  violet  when  alkaline. 
1 .3 .S'-Naphthol  Disulphonic  Acid — This  aeid  was  ob- 
tained by  Giirke  and  Rudolph  (Ger.  Pat.     -  .  •  fusing 
1 .3.3'-naphthalcue    trisulphonic   acid    with    caustic 
under  pressure  at   I  To3 — 180°  C,  but  its  constitution  has 
not  hitherto  been  determined.     The  same  acid  is  formed  by 
beating  o-naphthylamine  disulphonic  aeid   with  three  times 


its  weight  of  watt  ida  give  with  dis 

compounds,  dyestuffs  i.i-t  to  acids,  and  on  redui  no 
solution  which,  when  made  alkaline,  turn-  blue  on  exposure 
to  the  air  ( test  for  2.1-  tmidonaptbol  Bulphi  nic  a  lids  i ;  and 
the  complete  identity  ol  the  acids  formed  bj  the  two 
methods  was  prove  l  by  heating  them  with  ammonia  ami 
sal  ftn  ,  ico    -180    (    .when  1.3.3'-naphthyleue 

diamine  sulphonic  acid  was  obtained. 

1  ,2.  \ .i'-Naphthol  Trisulphonic  Acid, which  i-  employed 
technically    for    the   manufacture   of   naphthol   yellow    S, 

ises  a  characteristic  sparingly  soluble  barium 
which  separates  out  on  evaporating  its  aqueous  solution,  an  i 
is  then  no  longer  readily  soluble.  The  sail  is  readily  soluble 
ii  dilute  acids  ami  even  in  acetic  acid.  Sodium  amalgam 
remove-  the  Bnl]  I  gr<  up  4,  whilst  sodium  nitrite 
added  to  a  solution  of  the  barium  salt  faintly  acid  with 
hydrochloric  acid  gives  an  immediate  precipitate  of  barium 
sulphate.  The  filtrate  contain-  4.1.2.2'-uitroso-naphthol 
d,  which  doc-  not  react  with  iron  salts. 
\,  :ordinj  to  tier.  Pat.  10,785,  the  trisnl  d  is 
obtained  by  heating  1  kilo  of  o-naphthol  with  2  kilos,  of 
25  per  cent,  and  1  8  kilo,  of  80  percent,  anhydride  to  1" 
50  (  ;  let  at  a  somewhat  higher  temperature,  a  not  in- 
considerable amount  of  the  aeid  can  be  obtained  by  means 
of  ordinary  sulphuric  arid.  Thus,  1  kilo.  of  naphthol,  after 
heating  with  2-5  kilo-,  of  sulphuric  acid  I  61  B  I  for  I  hours 
to  125  C.  (some SO  is  evolved)  contains  nbout  one-seventh 
of  the  naphthol  as  trisulphonic  acid,  the  n  mainder consisting 
chiefly  of  2.2'-  and  l.2'-disulphonic  acids. — T.  A.  L. 

Observations  on  the  Combination  "/  Diazo  Compounds 
with  Phenols.  C.  Gassmnnn  and  H.  George,  Comptes 
Bend.  1897,  125, 

Getess  Boussin,  and  others  have  shown  thai  phenols  in 
eral   and    naphthols    in   particular    cpmbine    with   the 

alkaline  -alts  of  diazo  coiup  Hinds.  Tin-  r<  action  i-  subject 
to  certain  condition-.  Phen  1  itself  will  not  combine  with 
normal  diazo  compounds  iu  presence  of  -odium  aci 

rcinol  and  o-naphthol  sulphonic  acid  (OH:  S  Ml  1:4) 
readily  combine   with   diazo  compounds,  even    in   very  aeid 

itions.  From  their  experiments,  tie-  authors  conclude 
that  all  the  phenols  and  naphthols  which,  on  combination 
with  normal  diazn  compounds,  form  ortho-oxyazo  suh- 
Staui    -  'her  iu  neutral  or  acid  solution.     /3-naphthol 

combine-  differently  according  to  the  solvent.     Thus,  in  the 
reaction    with    mono  -  diazotised     phenosafranine,    if    the 
0-iiaphthol  is  dissolved  in  acetic  acid,  a  very  soluble  colour 
(Diazine  Blue,  Naphthindone)  is  formed— 
X 
S\/\/\ 
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while  in  alkaline  solution  a  less  soluble  colour  is  obtained. 
15  per  cent,  solutions  of  d-nuphthol  iu  triacetyl  glycerin 
can  also  be  used,  and  they  possess  the  advantage  of  being 
very  permanent. 

Nitrated  diazo  compounds  react  with  phenols  much  more 
readily  than  do  the  non-nitrated  diazo  substances, 
example,  if  a  mixture  of  the  chlorides  of  dtazobeuzene  and 
p-nitrodiazobenzene  reacts  with  0-naphthoI  in  eithtr  neutral, 
acid,  or  alkaline  solution.  p-nitrobenzene-azo-jS-naphthol  is 
almost  exclusively  formed  Thi-  fact  is  interesting  in 
connection  with  the  manufacture  of  Anthracene  Bed  (Ger. 
Pat  72,867,  l'r.  Pat.  223,176),  which  probably  has  the 
-ntution — 

nX.t  \,II   .N  =  X.<',,H3(OII)C<>  H 

</  li..X  -  N.C„ns(SO,H)OH. 

Ortho  mono-nitro-beoz  dine  is  diazotised  and  combined, 
first  with  salicylic  acid,  aad  then  with  o-uaphthol  sulphonic 
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jhydrothioxylidine.                          tsothioxylidine. 

acid   (,UHSOaH  =  1:4):  if  the   order  of  combination  be 
reversed,  a  colour  of  no  commercial  importance  is  obtained. 

— C.  M. 

■      ,  Manufacture  of .     //.     h.  Paul. 
"  Zeits.  f.  augew.  Cheni.  1896,  679—692. 

1.   Dyestuffs  from   Dehydrothio   Boxes. — When  m-xylidine 

is  heated  with   sulphur,  two  thio  compounds  are  produced, 
Inning  the  following  formula; : — 


Ilf. 


The  former  is  employed  for  the  manufacture  of  Erica 
and  Salmon  Red,  whilst  the  latter,  when  combined  with 
£-naphthol  sulphonic  acid  (Sehaeffer),  yields  Ernin  Ked. 
The  two  isomers  can  be  separated  1>\  means  ,>f  hydrochloric 
acid  (20°  B.),  in  which  isothioxvlidine  is  perfectly  insoluble. 
The  dehydrothioxylidine  is  employed  as  sulphate  in  the 
form  of  a  28 — 30  per  cent,  paste.  40  kilos,  of  the  paste 
are  mixed  with  40  kilos,  of  hydrochloric  acid  (20'  B.), 
allowed  to  stand  overnight,  cooled  with  iO  kilos,  of  ice,  and 
diazotised  with  10  '9  kilo,  of  a  25  per  cent,  nitrite  solution 
diluted  with  11  litres  of  cold  water.  The  whole  is  then 
diluted  to  250  litres  and  filtered  if  necessary.  For  the  pre- 
paration of  Salmon  red,  the  solution  so  obtained  is  run 
into  120  kilos,  of  a  10  per  rent.  Amido-R  salt  solution, 
2.3.3'.C10Hs.NHs(SO3H)s  (obtained  by  the  action  of 
ammonia  on  R-salt),  containing  50  kilos,  of  sodium  car- 
bonate, with  constant  agitation.  After  stirring  three  hours, 
the  dyestuff  is  filtered,  washed,  pressed,  and  dried.  The 
yield  is  17  kilos.,  which  is  diluted  for  the  market  with  15 
per  cent,  of  sodium  sulphate.  The  product  dyes  uumor- 
danted  cotton  salmon  shades.  The  experiments  carried  out 
by  the  author  on  the  manufacture  of  Erica  (diazotised 
dehvdrothioxylidine  and  a-naphthol-€-disulphonic  acid)  did 
not  give  satisfactory  yields,  probably  due  to  the  presence  of 
the  large  quantity  of  acid  necessary  for  the  diazotisation. 
He  considers  it  probable  that  in  order  to  increase  the  yield, 
it  is  necessarv  to  precipitate  the  diazo  compound  by  means 
of  salt,  sodium  sulphate,  Ditrate,  acetate,  or  the  like.  The 
dyestuff  gives  bluish  red  shades  on  unmordanted  cotton. 

Emin  Red. — SO  kilos,  of  dry  isothioxylidine  chloride  are 
stirred  into  160  kilos,  of  sulphuric  acid  (66"  B.)  in  a  jacketed, 
lead  -  lined  vessel.  When  completely  dissolved,  which 
requires  a  temperature  of  about  50  C,  the  whole  is  run 
into  700  litres  of  water  and  2<  o  kilos,  of  ice.  The  Tat  is 
then  filled  up  with  water,  the  sulphate  allowed  to  settle, 
part  of  the  clear  liquor  run  off,  leaving  sufficient  sulphuric 
acid  for  the  diazotisation.  At  a  temperature  of  about 
.", — lu  ( .'..  20  kilos,  of  nitrite  as  a  10  per  rent,  solution  are 
then  run  in  until  the  diazotisation  is  complete.  Afternlter- 
ing  the  diazo  solution,  it  is  run  into  1,200  litres  of  water 
containing  52  kilos,  of  100  pei  •  ;  Sehaeffer  salt  and  70 
kilos,  of  sodium  carbonate.  The  dyestuff  is  finally  salted 
out  with  30 — 50  kilos,  of  salt,  yielding,  after  drying,  about 
kilos,  of  dyestuff.  Emin  Red  is  very  sparingly  soluble 
in  water,  and  dyes  chromed  wool  red,  absolutely  fast  to 
milling.  The  combinations  with  1.4-naphthol  sulphonic 
acid  and  with  R-salt  give  bluer  dyestuffs,  but  they  are  not 
:  to  milling. 


ih^rm/jTrtcier^ 


Dehydrolhiololuidine. — 6  kilos,  of  p-toluidine  and  1"5 
kilo,  of  sulphur  are  heated  in  a  east-iron  pot  provided  with  an 
agitator  to  150° — 195  C.  (Fig.  1).  Water  and  p-toluidine 
collect  in  A,  and  B  contains  6  kilos,  of  soda-lye  (40D  B.)  in 
order  to  absorb  the  sulphuretted  hydrogen.  After  heating 
for  five  hours  to  190  — 210"  C.  the  receiver  is  changed  and 
tie-  p-toluidine  distilled  off  in  abnut  2l.  hours  by  heating  to 
300°  ('.  (Fig.  2).      Altogether  about  2  ■""  kilos,  of  p-toluidine 

Fig-  2. 


Fig.  3. 


distil  over,  and  the  residue,  weighiug  3  kilos.,  is  dissolved  in  a 
boiling  mixture  of  9-6  kilos,  of  sulphuric  acid  (66'  B.)  and 
14-5  litres  of  water.  The  solution  is  run  into  20 j  litres  of 
water  and  the  sulphate  filtered  off.  The  paste  weighs  34*5 
kilos.,  and,  on  titration  with  10  per  cent,  nitrite,  contained 
28  kilos,  of  100  per  cent,  thio-base  sulphate,  equal  to  75 -~ 
per  c;nt.  of  the  theoretical  yield.  According  to  Caseella 
and  Co.  (Ger.  Pat.  53,938),  an  increased  yield  is  obtained 
by  using  naphthalene  as  a  diluent  for  the  melt,  the  propor- 
tions being  2  kilos,  of  p-toluidine,  1*6  kilo,  of  sulphur, 
and   2  kilos,   of  naphthalene.      The  melt    is    heated   in   a 

Papin's  digestor  enamelled 
inside,  for  six  hours  to  190° 
— ;i0?C.(Fig.3),  whenitis 
poured  into  a  hot  mixture 
of  sulphuric  acid  (66:  B.), 
S  kilos.,  and  water,  12  litres. 
On  boiling,  the  naphthalene 
separates,  is  allowed  to  cool, 
and  filtered  off  through 
jute,  the  filtrate  being 
precipitated  by  pouring 
into  1511  li'res  of  water, 
and  titrated  with  nitrite  as 
above.  The  yield  obtained 
was  50  per  cent,  of  the  theoretical.  20  kilos,  of  a  54  per 
cent,  thio-base  paste  (=  I'l  kilo,  dry)  are  stirred  up  with 
80  litres  of  water  and  diazotised  with  1-29  kilo,  of  a  25  per 
cent,  nitrite  solution  and  ;V7  kilos,  of  hydrochloric  acid 
(  12  B.  i  i  =  4  mob.).  This  is  then  run  into  59  kilos,  of  a 
3  per  cent,  a -naphthol  o  disulphonic  acid  containing  2*5 
kilos,  of  sodium  carbonate.  After  boiling  up  and  salting 
out,  2  •  4  kilos,  of  a  dyestuff  are  obtained  which  give  yell  >wer 
and  stronger  shades  on  unmordanted  cotton  than  Geranin  2B. 
Similar  but  still  yellower  dye.stuffs  are  obtained  from 
a-naphthol-e-disulphonie  acid  or  from  1  .4-naphthol  sul- 
phonic acid,  but  none  of  these  dyestuffs  approach  in 
briuhtnes-  and  blueness,  those  derived  from  thioxylidiue. 

2.  Salicylic  Acid  Dyestuffs. — These  products,  like  the 
alizarins,  are  lake-forming  dyestuffs,  and  hence  are  applic- 
able to  chrome-mordanted  wool,  possessing  to  a  high  degree 
fastness  to  light  and  milling.  Representatives  of  this  class 
of  dye-tuff<  are  Flavazol  and  Alizarin  Yellow  R.  The 
former  is  obtained  by  combining  p-toluidine  with  salicylic 
acid,  giving  a  product  which,  after  dilution  with  5  per  edit. 

lium    snl). bate,  forms  Flavazol  Extra.       Fiavazol  is 
i   by  diluting  Flavazol   Extra  with    60  per  cent,  ot 
sodium  sulphate.     Alizarin  Yellow  R  is  formed  from  diazo- 
tised p-nitranihne  and   salicylic  acid,  and  gives  on  chromed 
wool  somewhat  redder  shades  than  Flavazol. 

3.  Tropaoline,  Metanil  Yellow  and  Orange. — Tropoeolin 
00  from  diazotised  sulphanilic  acid  and  dipheuylamine  is 
prepared  as  follows  : — '.'  kilos,  .f  aniline  are  stirred  into  10 
kilos,  of  sulphuric  acid  (66  B.)  and  heated  in  an  oil-bath 
for  ; — 8  hours  to  21 5:  C.  The  product  is  dissolved  in  water 
with  5-5  kilos,  of  sodium  carbonate,  boiled  to  remove  un- 
altei  I  d  aniline,  and,  after  filtering,  precipitated  with  hydro- 
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chloric  acid.     It  is  then  mixed  with  the  calculated  inantity 
itrite   in   lm>  litres  of  water,  and    10  kilos,  ol    dilute 
sulphuric  acid  i  CO    r..  )  me  run  in  w  ithin  ahoul  half  an  h 
the  temperature  being  kepi  at    10 — IS   C      Meanwhile  18 
kilos.  of  diphenylamine,  63   kilos,  of  dilute  Bulp] 
and  water  are  dissolved  in  a  leaden  vessel  and  allowed  to 
run  in  a  thin  stream  into  the  diazo  solution  obtained 
ubove.    The  colour  acid  so  fore  red,  washed,  and 

t i  i > : 1 1 1  %  dissolved   in  dilute  potash  solution,  when  the  whole 
is  transferred  to  a  boiler  (Fig.  I >.  in  which  it  is  heated  bj 


Fig.  I 


as  "i  the  wel  -nam  pipe  c,  any  excess  of  diphenylamine 
distilling  off  through  o.  When  the  distillate  is  free  from 
diphenylamine,  a  is  closed,  and  the  solution  is  forced  by 
means  of  6  through  a  filter-press  into  a  crystallising  vat, 
where,  on  cooling,  the  dyestuff  separates  out.  The  snips 
anilie  acid  can  also  be  prepared  by  means  of  the  I  aking 
process,  for  which  purpose  24  kilos,  of  aniline  are  run  in  a 
thin  stream  into  J 7  kilos,  of  sulphuric  acid  (66  B.)contaiued 
in  a  cast-iron  vessel  furnished  with  au  agitator  (Fig 

Fiff.  "j. 


The  yield  of  acid  sulphate  is  19-6—49-7  kilos.    32  kilos. 

of  the  salt  are  heated  in  an  iron  chamber,  of  which  a  section 
is  given  in  the  accompanying  Fig.  6. 

Fig.  6. 
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The   ti  mp  ral  ire   is  maintain!  l     I  I      until 

sulphurous  acid  is  i  aboul 

•_>!)•.-, — 29-  6  kilos.,  «  hicb  ["races 

of  aniline  are  removed  as  above  bj  boiling  the  alkaline 
solution.     Naphthionic  ai  prepared  in  n 

way.     Melted  naphthylamine  to  the  quantity  of 

rated  sulphuric  acid  (66  B.)  n  ceisan  for  the  acid 
sulphate,  the  ti  mpi  ratore  rising  to  180  — 200  C.  In  ordi  i 
t-i  keep   the  mass  porous  oj  d  is   addi  d  t.,  t! 

it.     In  place  of  the  metbo 
the  preparation  ofl  .  il  can  also  be  made  in  an 

alcoholic  solution.     10  kil  ilpbauilic  acid  free  from 

aniline  are  dissolved  in  86  I"  litre-  of  boiling  water  with 
soda  lye  and  diazotised  with  IS  kilos,  of 
hydrochloric  acid  and  4*2  kilo-,  of  nitrite  in 

entrated   solution  at  about   7  — 8°  C. 

'The  diazo  compound,  alter  filtering,  is  mixed 
with   a  small  quantity  nd  run 

into  7  kilos,  of  diphenylamine  dissolved  in 
200  kilos,  ol  alee!,,.!  i-i  -  :»i  T>  )  and  50 
kilos,  of  hyi  i  acid.    After  standing 

some  time  the  tempi  rature  is  allowi 
t  ■  15    C,  when  the  dyestuff  is  filter-pressed, 
and  15 — If  kilos,  of  the  product   are  boiled 
up  with  100  — 150  litres  of  water,   I — 5  kilos. 
of  ammonia  added,  and  the  whole  allowed  to 
to  80    C,  Trhen  crystals  of  the  ammo- 
nium   -alt    separate   out.      The   yield   is    12 — 14    kilos,   of 
Tropceoline,  which  is  made  up  to   16   kilos,   with  sodium 
sulphate.     The  spirit  i-  recovered  by  liming  and  distillation, 
and  the  loss  on  a  monthly  consumption  of  12 — 16,000  kilos, 
is  7 — 9  per  cent.,  or  in  summer  abont  10—12  per  cent. 
Mi  I. mil  Yellow.  —  Metanilie  acid  is    prepared  by  I 
■her,  at  a  temperature  not  exceeding  110   C,  35  kilos, 
of  fuming  sulphuric   acid  and  1  a    kilos,   of  nitrobenzi 
When  the  latter  ha-  disappeared,  ibe  melt  is  blown  into 
about  :i.VJ  litres  of  water,  and   reduced   by  adding  27  kilns, 
of   zinc   dust.     The    reduced    solution    is    then    allowed    to 
settle,   filtered,  cooled  with  iee.  diaz,  -10     C. 

with  5-7  kilos,  of  nitrite,  aud  10  kilos,  of  dilute  sulphuric 
aeid  are  finally  added.  The  combination  with  2o  kilos,  of 
diphenylamine  is  performed  as   above.     In  zinc 

dust,  the  following  process  may  be  employed  : — 75  kilos,  of 
nitrobenzene  are  run  into  150  kilos,  of  fuming  sulphuric 
acid  at  100° — 105  I  -  Thi  mel  is  then  heated  for  two 
hours  to  1103— 115  C,  then  blown  into  1.000  litres  of 
water,  and  reduced  with  75  kilos,  of  cast-iron  borings  in  the 
course  of  11  to  2  hours.  After  boiling  up  liming,  and 
filtering,  the  calcium  salt  solution  is  concentrated  to 
-  -  —  -  1  11  and  filtered  from  calcium  sulphate.  The  yield 
120  kilos,  of  a  :S2 — 3t",  per  cent,  strength,  corre- 
sponding lo  100 — 110  kilos,  of  metanilie  acid.  The 
combination  with  diphenylamine  can  take  place  in  an 
alcoholic  solution,  and  20 — 2~i  kilos,  of  the  colour  acid  so 
obtained  are  boiled  up  with  200  litres  of  water  and  4 — 5 
kill,-,  of  sodium  carbonate, filtered, mixe  1  with  25— 30  kilos, 
of  salt,  and  allowed  to  cool  to  30°  C,  when  IS — 20  kilos. 
of  Metanil  Yellow  (MGF)  crystallise  out,  which,  after 
grinding  with  salt,  give  about  55  Metanil   Yellow 

(MGFO  O).  The  colour  acid  can  also  be  converted  into  a 
sulphonic  acid  by  treatment  with  five-sixths  its  weight  of 
faming  sulphuric  acid  (40  per  cent.  Si  i)  at  about  60  r. 
The  solution  of  the  calcium  salt  is  then  evaporated  nearly 
to  crystallisation,  converted  into  the  sodium  salt,  aud  dried 
down. 

Cur,- a nu  in. — About  19 — 21  kilos,  of  pure  Tropceoline  are 
-tirrcd  up  with  water  and  treated  with  t— .",  kilos,  of 
nitrite  as  a  25  per  cent,  solution,  lfi  kilos,  of  nitric  acid, 
and  21  kilos,  of  sulphuric  acid  (_C6  11. ).  The  whole  is  then 
boiled  for  three  hours,  when  quantities  of  nitrous  acid 
vapours  escape.  After  filtering,  the  dyestuff  is  salted  out 
and  press 

4.  Orange  II.  is  produced  from  diazotised  sulphanilic  acid 

and  3-naphthol.  The  former  is  obtained  as  above  described, 
hut  DO  details  are  given  as  to  the  strength  of  the  uaphtlml 
solution  or  as  to  yield. 

Orange    li.  —  60   kilos,   of    a-naphtbol    are    added    to 

96    kilos,  of  sulphuric    aeid    heated   to    7,'      ( .'..    and  raisid 
i  .    for   three    hours.      The    melt    is    dissolved    in 


-  - 
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water,  and  this  solution  is  poured  iuto  500  litres  of  brine 
containing  100 — 150  kilos,  of  salt.  After  filtering  off  the 
precipitated  acid  sodium  salt  of  the  o-naphthol  sulphonic 
acid,  the  filtrate  i<  treated  with  10  kilos,  of  sodium  car- 
bonate, and  a  solution  of  diazoxylene  (from  12  kilos,  of 
xylidine,  30  kilos,  of  hydrochloric  acid,  aud  l.ooO  litres  of 
water)  is  run  in.  This  yields, after  salting  out  with  300 
kilos,  of  salt,  about  So  kilns,  of  Orange  R.  The  acid 
sodium  salt  of  the  a-naphthol  sulphouic  acid  is  dissolved  in 
1,350  litres  of  water,  boiled  up  with  70  kilos,  of  sodium 
carbonate,  and  filtered.  The  solution  is  halved  and 
biuedwith  diazoxylene  as  above.  The  filtrate  still  contains 
some  naphthol  sulpbonic  add.  which  is  combined  with  the 
diazonaphtlialene  sulphonic  acid  from  8  kilos,  of  naphthio- 
nate,  150  litres  of  water,  12  kilos,  of  hydrochloric  aeid,  and 
2-5  kilos,  of  nitrite.  The  yield  of  Ponceau  is  15  kilos  In 
Ger.  Tat.  28,820,  the  author  describes  a  process  for  the  pro- 
duction of  brown  and  red  dyestuffs,  and  in  the  present 
paper,  details  of  the  manufacture  are  given.  The  products 
obtained,  however,  have  been  replaced  by  others  which  show 
a  greater  evenness  in  dyeing  and  are  faster  to  milling.  The 
--  eonsists  in  combining  diazotised  aniido-azobenzene 
with  naphthionic  acid,  and  converting  the  dyestuff  so 
obtaiued  into  the  corresponding  naphthol  derivative  by 
diazotising  and  boiiing  with  water.  The  following  method 
is  given  for  the  preparation  of  amido-azobenzene.  A  vat 
holding  1,000  litres,  provided  with  a  cover,  agitator,  and 
draught  pipe,  contains  464  kilos,  of  aniline.  Whilst  the 
agitator  is  running,  about  640  kilos,  of  hydrochlori.  aeid 
(2<i  B.)  are  run  in,  until  Congo  paper  is  turned  blue  or 
magenta  paper  white.  The  temperature  rises  to  about 
7.",  C.  27-6  kilos,  of  the  mixture  are  mixed  in  a  half 
an  cask  with  iee,  bringing  the  temperature  to  about 
y — ]tr  C.  13-8  kilos,  of  nitrite  solution  are  run  in,  keep- 
ing the  temperature  by  means  of  ice  at  about  10  C.  The 
diazo-amidobenzene  formed  is  placed  in  a  second  vat  and 
agitated,  when  the  transformation  into  amido-azobenzene 
takes  place.  It  is  complete  when  a  sample  dissolved  in 
alcohol  aud  a  few  drops  of  ammonia  docs  not  turn  red  on 
the  addition  of  soda  he.  The  amido-azobenzene  hydro- 
chloride is  filtered  off  on  flannel,  and  washed  with  water 
and  hvdrochloric  aeid  about  six  times  to  obtain  it  free  from 
aniline.  The  yield  is  173  kilos,  of  a  44  per  cent,  paste  = 
76  kilos,  of  dry  amido-azobenzene  hydrochloride  from  116 
kilos,  of  aniline.  Adding  to  this  the  amount  of  aniline 
recovered  from  the  wash  liquors,  the  yield  is  75  per  cent,  of 
tli.  theoretical.  For  the  diazotisation,  the  above  amido-azo- 
benzene hvdrochloriile  is  stirred  up  with  a  small  quantity 
of  water,  and  brought  up  with  63  kilos,  of  hydrochloric  acid 
and  150  kilos,  of  ice  to  about  400  litres.     25  kilos,  of  nitrite 

in  5o 75   litres  of  water  are  then  run  in,  so  that  nitrous 

acid  and  ice  are  always  present.  The  volume  increases  to 
about  1,000  litres.  Tile  diazo  compound  is  filtered  off  and 
1  four  times.  The  filtrate,  together  with  the  first 
wash  water  i-  precipitated  with  Chili  salpetre  or  nitric  acid, 
the  total  yield  being  376  kilos,  of  diazo-azobenzeue  pasie, 
which,  oii  titration  with  S;haeffer  salt,  corresponded  to 
-.  of  aniline.  I  In  combination  with  sodium  naphthio- 
nate,  the  author  obtains  Cotton  Reel,  which,  on  diaz. 
and  boiling  with  water,  yields  Fast  Bed.  Neither  of  these 
colours  has,  however,  any  technical  importance.  When 
azobenzene  is  treated  with  fuming  sulphuric  acid,  it 
is  converted  into  a  mono-  anil  a  disulphonic  acid.  The 
former,  when  diazotised  and  combined  with  2.1 -naphthol 
sulphonic  aeid.  yields  Crocei'ne  '•:  1'..  whilst  the  disulphonic 
acid  gives  with  (B-naphthol,  Biebrich  Scarlet.  b"6r  the 
snlphonation,  the  hydrochloride  i-  heated  with  2s  timi  -  its 
1  and  ammonia,  filtered,  ami  the  filtrate 
precipitated  with  sulphuric  acid.  One  kilo,  of  the  dried, 
ground,  and  sieved  sulphate  >  added  to  1  •  ."■  kiln,  of  turning 
sulphuric  aeid  (25  per  c  i  t.  S<  '  I,  the  temperature  being 
k.pt  below  35'  C.  A  further  quantity  of  2-5  kilos,  of  the 
fuming  acid  is  then  added,  and  the  melt  is  maintained  at 
15  i  .  until  a  sample  dissolves  in  dilute  ammonia.  The 
principal  products  then  are  mono-  and  disulphonic  acid, 
whereas  at  70°  C,  di-  and  trisulphonic  acids  are  chiefly 
formed.  In  the  former  case  the  melt  is  poured  into  brine 
and  the  precipitate  extracted  with  boiling  water,  when  the 
monosulphonic  acid  remains  behind  as  a  browni-h-yellow 
paste.     The  disulphonic  acid  is  precipitated  by  salt  from  the 


filtrate  in  bluish-red  plates  or  needles.  The  diazo  com- 
pound of  the  monosulphonic  acid  is  almost  insoluble  in 
water,  whilst  that  of  the  disulphonic  aeid  is  only  precipitated 
on  adding  salt.  By  combining  this  latter  with  sodium 
naphthionate,  a  brown  dyestuff  for  wool  is  obtained.  When 
this  is  diazotised  aud  boiled  with  water,  it  forms  a  red  dye- 
stuff  which  dyes  wool  from  an  acid  bath  and  cotton  from 
an  alum  bath  bluish-red,  but  lacks  advantages  rendering  it 
of  technical  importance. — T.  A.  L. 

Dyestuffs  [Synthetic],  and  Raw  Products  therefor; 
Manufacture  of.  III.  L.  l'aul.  Zeits.  angew.  Chein. 
1897,  20 — 25,  and  47  —  52. 

The  diazotisation  of  diamidotriphenylmethane  and  its 
homologues,  and  subsequent  conjugation  with  K  salt,  gives 
a  series  of  red  dyestuffs  for  wool,  which  cannot,  however, 
compete  with  the  various  Ponceaus,  both  on  account  of 
price  aud  from  the  fact  that  they  do  not  exhaust  the  dye- 
bath.  They  are,  however,  employed  for  the  production  of 
lakes  and  for  printing,  one  of  these  being  Vermilion  Scarlet. 
Diamidotriphenylmethane  is  obtained  by  heating  together 
uuder  a  reflux  condenser  for  3 — 4  hours,  53  grms.  of  benz- 
aldehyde, 93  grms.  of  aniline,  and  130  grms.  of  hydrochloric 
acid  (20°  13.)  About  41  c.e.  distil  over,  containing  4-5  c.c. 
of  benzahlehyde.  The  melt  is  dissolved  in  750  c.c.  of  water, 
steamed  to  remove  unaltered  benzaldehyde,  made  alkaline, 
and  again  steamed  to  remove  aniline,  and  the  diamidotri- 
pheuvlmethaue  is  filtered  off.  To  purify  it  further,  it  is 
again  dissolved  in  hydrochloric  acid  aud  carefully  neutralised 
with  sodium  carbonate  solution.  The  yield  is  250  grm-.  of 
paste  =  88  grms.  of  100  per  cent,  base,  or  65  per  cent,  of 
the  theoretical  yield.  For  the  diazotisation,  50  grms.  of  the 
paste  are  dissolved  in  250  e.c.  of  water,  together  with 
75  grms.  of  hydrochloric  acid  (125  B.l.  A  10  percent, 
solution  containing  8-8  grms.  of  scdium  nitrite  is  then 
slowly  added,  and  the  clear  diazo  solution,  measuring 
about  750  c.c,  is  run  into  600 — 700  c.c.  of  water  containing 
65  grms.  of  K  salt  and  40  grms.  of  sodium  carbonate,  so 
that  the  final  volume  amounts  to  about  2  litres.  After 
standing  some  time,  the  whole  is  warmed  to  501 — 60°  C, 
and  separated  by  means  of  500 — 600  grms.  of  salt,  when  the 
dyestuff  is  filter-pressed  and  dried.  The  yield  of  damp 
paste  amounts  to  130  grms.  =  f  7  •  5  grins,  ot  dry  dyestuff 
containing  10'ogrms.  of  salt.  From  200  grms.  of  base, 
342  grms.  of  dyestuff  were  obtained  free  from  salt.  For 
producing  a  lake,  four  solutions  were  male  up,  containing 
( 1 )  71  grms.  of  sodium  carbonate  ;  (2)216  gnus,  of  barium 
chloride;  (3)  130  grms.  of  magnesium  chloride;  (4) 
43  grms.  of  caustic  soda,  each  in  1  litre  of  water.  2  grms. 
of  the  colour  were  dissolved  and  mixed  successively  with 
.".o  e.e.  of  (1),  50  c.c.  of  (2),  25  c.c.  of  (3),  and  25  c.c.  of 
(4).  The  lake  is  then  filtered  off,  smeared  on  paper,  and 
1.  Compared  with  Vermilion  Scarlet,  the  colour  is 
in  per  cent,  stronger,  but  also  bluer.  On  substituting  (r 
for  K  salt,  only  an  incomplete  coarbiuatiou  takes  place  with 
the  diazotised  diamidotriphenylmethane.  By  condensing 
w-xylidine  with  benzaldehyde  as  above,  diazotising  the 
base,  and  combining  it  with  II  salt,  an  orange  lake  is 
obtaiued.  From  p-toluidine  (107  grms.),  53-5  grms.  of 
b  nz  ildehyde,  and  1  30  grms.  of  hydrochloric  acid,  a  yield  of 
ouly  17  grms.  of  the  diamido  base  was  obtained.  Minn 
p-xylidine  1,210  grins.,  benzaldehyde  53  I  grms.,  and  1,300 
grms.  of  hydrochloric  aeid  are  heated  together  under  a 
condenser  for  45 — 60  minutes  at  1 10'  C.  a  separation  of  the 
diamido  hydrochloride  takes  place.  Alter  filtering  off  and 
washing  with  1  — 1-5  litres  of  hydrochloric  acid,  a  yield  of 
1-1  kilo,  is  obtained,  corresponding  to  50  per  cent,  of  the 
iretical.  A  further  amount  can  be  obtained  by  pro- 
longed heating  of  the  mother-liquor.  A  nitro  derivative  of 
base  is  formed  by  heating  together  7'  2  grms.  of 
p-nitrobenzaldehyde,  11  grms.  of  p-xylidine,  and  11 '5  grms. 
of  hydrochloric  acid.  The  melt,  after  dissolving  in  water 
and  filtering,  yields  the  base  on  adding  sodium  carbonate. 
By  applying  the  condensation  to  dimethyl-p-xylidine,  a 
tetramethyluted  base  is  obtained,  which,  on  oxidation  with 
lead  peroxide,  gives  a  green  soluble  iu  spirit.  Dimethyl- 
p-xylidine  is  prepared  by  heating  20  grms.  of  p-xylidine, 
70  grms.  of  methyl  iodide,  47  grms.  of  sodium  carbonate. 
and  50u  c.c.  of  water  under  an  inverted  condenser  until  the 
methyl  iodide  has  disappeared.     After  extracting  with  ether 
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and  distilling  nit  the  latter,  a  light  yellow  oil  remains, 
boiling  at  800'— 302  i '.  6-2grms.  of  this  oil,  2-3  grow, 
of  benialdehyde,  and  5*7  gnus.  ,.r  hydrochloric  acid  were 
heated  together  u-  already  described,  Benialdehyde  distils 
over  and  the  \.  i - .  i <  1  melt   is  steamed  to  remove  dimethyl- 

rylidine.  The  residue  is  filtered  ofl  and  trashed.  An 
attempt  to  methylate  p-xylidine  by  tho  ordinary  method  a- 
below  gave  no  satisfactory  result  For  the  preparation  of 
dimethylnniline  the  following  quantities  are  employed. 
Am  autoclave  is  oharged  with  100  kilos,  of  auiline, 
kilos,  lit'  methyl  alcohol,  19  19  kilns.  ,,r  sulphuric  aciil 
'5  B.),  and  heated  for  7  hours  to  200  -210  ( '.  Alter 
adding  10  kilos,  ol  soda  lye  (40  B.),  the  dimethylaniline  is 
driven  off  with  Steam.  I'he  yield  is  125  kilos.,  whilst 
19—14  kilos,  of  methyl  alcohol  are  recovered. 

Indazine. — By  condeusing  nitrosodimethylaniline  with 
diphenyl-m-phenylene  diamine,  a  valuable  blue  dyestuff  is 
formed,  and  a  homplogue  of  this  is  obtained  by  oxidising 
dimethyl-p-phenylene  diamine  together  with  ditolyl  m 
phenylene  diamine.  This  latter  substance  is  produced  by 
heating  together  1*1  kilo,  of  resorcinol,  1*8  kilos,  of  p- 
toluidine,  and  1*4  kilo,  of  /)-toluidine  hydrochloride,  in  a 
east-iron  vessel,  provided  with  an  agitator,  to  170' — 180° C., 
when  a  mixture  of  water  and  p-toluidine  distils  over.  The 
next  da\  the  temperature  is  raised  to  ^7o  C.,  and  alter 
about  3o  hours'  heating,  the  melt  is  boiled  up  in  a  -to  litre 
earthenware  pot  containing  1'5  kilo,  of  hydrochloric  acid 
(20  H.l.  The  residue  is  then  extracted  with  sodalyeand 
the  insoluble  portion  is  recrystallised,  from  one  and  a  halt' 
to  twice  its  weight  of  benzene,  forming  slightly  coloured 
needles.  The  yield  is  2-6  kilos.  For  the  preparation  of 
the  amidodimethylaniline,  S7'3  gnus,  of  nitrosodimethyl- 
aniline suspended  in  750  grms.  of  alcohol  (gtf  Tr.)  were 
treaied  with  55  grills,  of  zinc  dust.  The  reaction  is  com- 
pleted by  warming  to  40  — 50a  C,  and  when  the  solution  is 
decolorised,  it  is  heated  to  boiling,  and  filtered  from  the 
line  dust.  29  grms.  of  ditolyl-ni-phcnylene  diamine  ave 
then  dissolved  in  the  filtrate,  and  to  the  clear,  hot  solution 
is  added  iu  small  quantities,  300  c.c.  of  50  per  cent,  alcohol, 
containing  SO  grms.  of  sodium  bichromate  (Na  .<  r.i  ).-JlI  i  I). 
The  oxidation  is  completed  by  heating  for  2  "hours  on'the 
water-bath,  when  the  alcohol  is  driven  off  with  steam.  The 
hot  aqueous  solution  measuring  about  9  litres,  gives,  on  the 
addition  of  'J4o  c.c.  of  hydrochloric  acid  (\  1  B.),a  precipi- 
tate of  the  dyestuff,  which,  when  dried,  weighs  51  grms.  It 
contains  4  per  cent,  of  ash  and  is  30  per  cent,  stronger 
than  ordinary  Indazine.  The  niother-liiiuor,  on  adding  zinc 
chloride,  yields  a  further  5 — 6  grms.  of  the  dyestuff. 

Naphthohydroquinone. — 500  grins,  of /3-Napb  thol  Orange 
are  dissolved  in  2  litres  of  boiling  water,  to  which  500 grms. 
of  hydrochloric  acid  are  added.  At  the  same  time  75o 
grms.  of  tin  salt  are  dissolved  in  725  grms.  of  hydrochloric 
acid,  and  added  tolerably  quickly  to  the  first  solution,  with 
constant  agitation.  A  mixture  of  sulphanilic  acid  and  1.2- 
amidonapnthol  hydrochloride  separates  out,  and,  after  filter- 
ing off,  is  dissolved  in  8—10  litres  of  hot  water.  A  small 
quantity  of  pure  sulphanilic  acid  crystallises  out,  which  is 
tiltered  off.  The  filtrate  is  precipitated  with  a  concentrated 
sodium  acetate  solution,  in  the  proportion  ol"  300  nrrns.  of 
the  salt  to  1  litre  of  the  filtrate.  After  drying  at  air  tem- 
perature, ISO — 170  grms.  were  obtained,  corresponding  to 
70 — 72  per  cent.  of|the  theory.  On  evaporating  the  filtrate. 
about  80  grms.  of  sulphanilic  acid  are  recovered.  For 
•oxidising  the  base,  100  grms.  of  it  are  stirred  up  with  water 
to  a  thin  paste,  dissolved  cold  with  400  grms.  cf  dilute 
sulphuric  acid  (1:1),  and  oxidised  with  200  grms.  of  sodium 
bichromate  in  300  c.c.  of  water.  Alter  10  minutes  the 
formation  of  the  ^-naphthoquinone  is  complete,  giving 
1  to — 142  grms.,  corresponding  to  a  yield  of  90  per  cei  I 
the  theoretical.  In  order  to  reduce  it.  140  grms.  of  the 
^-naphthoquinone  as  a  15  per  cent,  paste  mixed  with  ice, 
are  stirred  into  8  litres  of  an  aqueous  solution  of  sulphurous 
acid.  The  temperature  is  maintained  at  Sr— 9  C.  by  m 
of  ice,  and  the  ^-naphthoquinone  gradually  dissolves.  After 
standing  12  hours,  aaphthohydroqninone  separates  out,  the 
filtrate  being  extracted  with  ether.  The  crude  product  - 
obtained  was  dissolved  in  4  litres  of  water,  together  with 
50  grms.  of  s'.iphurous  acid,  at  about  60=  C.  The  hydro- 
qninone  which  separates  out  on  cooling  is  again  recrystal- 


lised  from  :i  litt  sulphurous  acid. 

\u\  dinaphthylhydroqainone  i-   removed  bj  filtration,  and 

the  /3-naphthohydroquinone  separates  out ooling.      l  i 

yield  is  §0  grms.,  being  about  50  per  cent,  ol  the  theoretical. 
I'    is,  however,  i  ipei    to   prepare    1 . 2-dihydroxy- 

naphthalene  from  1.2-nilrosonaphtbol,  which  is  easily 
obtained  from  iB-naphthol  by  the  following  method: — 
30  kilos,  of  /3-napbthol,  50  kilos.  "I  denatured  alcohol, 
B  kilos,  of  zinc  chloride  in  L'\  litres  ol  water,  and  5  kilos, 
of  nitrite  ia  4  5  litres  of  water,  arc  mixed  in  a  ntoneware 
three-necked  Woulfl  b  bottle  which  can  be  heated  externally 
with  steam.  One  tubnlnre  is  closed,  another  serves  for 
the  insertion  of  a  thermometer,  and  the  thud  is  conn 
to   an   inverted  The   reaction  commences  at 

60' — 70"  C,  gradually  rising  to  so  —85  C.  and  is  com- 
plete in  about  half  an  hour.  The  whole  is  then  allowed  to 
cool,  the  contents  removed  from  the  vessel  by  means  of  a 
vacuum,  the  zinc  salt  then  filtered  off,  and  twice  washed 
each  time  with  10  kilos,  of  alcohol.  After  centrifugating, 
22-5  kilos,  of  damp  1.2-nitrosonaphthol  zinc  salt  are 
obtained.  For  the  reduction  to  1.2-amidonaphthol,  it  is 
necessary  to  first  obtain  the  acid,  and  for  this  purpose  the 
zinc  salt  obtained  is  stirred  to  a  thick  paste  with  water, 
cooled  with  ice  to  0° — 5J  C,  and  decomposed  with  20 — 25 
kilos,  of  hydrochloric  acid  (20°  li.).  The  sludge  so  obtained 
is  added  to  a  solution  of  30  kilos,  of  tin  crystals  (stannous 
chloride)  iu  60  kilos,  of  hydrochloric  acid,  keeping  the 
temperature  at  about  .">  ('.  The  solution  solidifies  to  a 
mass  of  greyish-white  crystals,  which,  after  filtering  off,  are 
dissolved  in  about  100  litres  of  water  with  the  addition  of 
about  10  kilos,  of  hydrochloric  acid.  Scrap  zinc  is  then 
added  so  long  as  tm  i-  precipitated,  and  the  solution  is 
filtered  into  an  aqueous  solution  of  sulphurous  acid.  After 
standing  several  days,  1 .2  -  ainidonaphthol  hydrochloride 
separates  out,  or  is  precipitated  by  adding  hydrochloric  acid. 
The  yield  is  70 — 80  per  cent,  of  the  theoretical,  calculated 
on  the  naphthol.  The  oxidation  to  ^-naphthoquinone  is 
effected  by  means  of  ferric  chloride,  the  preparation  of 
which  from  the  iron  sludge  obtained  in  manufacturing 
aniline  is  described  subsequently.  22o  grms.  of  1 .2-amido- 
naphthol  hydrochloride  together  with  IO0 — 110  grms.  of 
sulphurous  acid  are  dissolved  in  2 — 2',  litres  of  boiling 
water.  After  tillering  from  a  bulky  greenish  precipitate, 
the  solution  (which,  with  the  washings,  amounts  to  5  litres ) 
is,  after  cooling,  mixed  with  135  grms.  of  hydrochloric  acid 

20    H.  )   and  subsequently  with   a  solution  of  410  grms.  of 
ferric   chloride   in    1    litre  at  a  temperature  of  about  103  C. 

The  light  yellow  crystalline  precipitate  of  $  naphthoquinone 
is  filtered  off  and  washed  with  2  litres  of  water,  and  after 
thoroughly  draining  weighed  270  grms.  For  the  conversion 
into  the  Indroquinone,  the  precipitate  is  stirred  up  with 
water  and  added  to  10—15  litres  of  water  containing 
1  -5  litres  of  sulphurous  acid.  Alter  standing  some  time  the 
solution  is  extracted  with  3  litres  of  ether,  giving  82  »rni<. 
lie  product,  which  corresponds  to  about  50  per  cent. 
of  tiie  theoretical,  assuming  that  195  grms.  of  sodium 
1.2-nitrosonaphtholate  correspond  to  220  grms.  of  ainido- 
naphthol hydrochloride.  By  combining  diazotised  sulph- 
auilic  acid  with  naphthohydroquinone,  an  orange-yellow 
iff  is  obtained  which  gives  bluish-violet  shades  on 
chrome  wool  very  fast  to  milling,  similar  dyestuffs  can  be 
obtained  from  2.1-naphthylamine  sulphonic  acid  or  from 
uaphthionic  acid,  but  smcc  only  low  yields  were  obtained, 
their  manufacture  was  not  proceeded  with. 

For  the  preparation  of  the  ferric  chloride  above  alluded 
to,  33  kilos,  of  iron  sludge  from  the  manufacture  of  aniline 
were  dissolved  in  66  kilos,  of  hydrochloric  acid  (20:  li.)  by 
boiling  with  direct  steam,  the  final  weight  being  117  k 
This  solution  wis  then  oxidised  with  a  mixture  of  14  kilos, 
of  nitric  acid  (29' U.)  and  28  kilos,  of  hydrochloric  acid 
i  20  15.).  The  whole  is  again  boiled,  and  gives  fiuallv  225 
kilos,  of  a  26-5  per  cent,  ferric  chloride  solution  (20°  B.), 
corresponding  to  t'.u  kilos,  of  solid  salt,  at  a  cost  of  about 
1 '  25</.  per  kilo. 

V  sulphonic  acid  of  the  above  dihydroxviiaphthalene 
has  also  been  patented,  and  is  capable  of  yielding  dyestuffs. 
Tin-  starting  point  for  this  aeid  is  Eikonosen,  which  is  the 
sodium  salt  of  1 .2.3'-amidonaphthol  sulphonic  aeid.  It  is 
obtained     by     reducing    1 .2.3'-mtrosonapblhol   sulphonic 
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acid  with  tin  salt  and  crystallising  it  from  a  concentrated 
sodium  bisulphite  solution.  For  use  as  a  photographic 
developer  it  is  ground  with  sodium  metabisnlphite,  to 
prevent  oxidation.  The  following  method  is  given  for 
converting  it  into  the  dihydroxynaphthalene  sulphonie 
acid.  500  grms.  of  Eikonogen  dissolved  in  2  litres  of 
water  are  cooled  with  iee  to  •">  C,  precipitated  with  291 
grms.  of  sulphuric  acid,  and  oxidised  at  a  low  temperature 
with  1.460  grms.  of  a  31  per  cent,  lead  peroxide  paste.  The 
yellowish-orange  solution  is  decanted  from  the  lead  sulphate 

.ulded  to  10  litres  of  an  aqueous  solution  of  sulphurous 
acid.  On  evaporation,  the  ammonium  salt  of  /3-naphtho- 
hvdroquinone   crystallises    out.    and     weighed,   when   dry, 

jrms.  When  combined,  in  presence  of  calcium  acetate, 
with  various  diazotised  aromatic  amidosulphonic  acids,  it 
srives  dvestuffs  producing  bluish  shades  on  chrome-mor- 
danted wool :  but  since  they  dye  unevenly,  and  give,  with 
the  exception  of  that  from  5-naphthvlamiue-i8-sulphonic 
acid  i^Bronner),  duller  shades  than  those  from  the  non- 
sulphonated  dihydroxynaphthalene,  they  have  not  been 
produced  on  a  manufacturing  scale. — T.  A.  L. 

Quinones,  General  Reaction  for  Aromatic.     S.  Blumenfeld 
and  1'.  FriedlSnder.     Ber.  30,  1464, 

See  under  XXIII.,  page  764. 

Xdrobenzene,  Electrolytic  Reduction  of.     W.  Lob.     Zeits. 
f.  Elektrochem.  3,  1897,  471. 

See  under  XI.  A.,  page  74  4. 

PATENTS. 

Drying  Extracts     used  fir  Dyeing   Purposes;  Impts.  in 
or  relating  I"  Machinery  or  Apparatus  employed  for. 
-    Smithson,   Eeckmondwike.     Kng.  Pat.  19,591,  Sept.  4, 
1S96. 
The  essential  feature  of  this  invention  is  a  hollow,  steam- 
heated,  metallic  cylinder  slowly  revolving  in  a  trough  con- 
taining the  extract ;  the   adhering  film  being    thus  dried,  is 
removed  from  the  revolving  cylinder  by  scrapers. — I.  S. 

Dyes  [Blues,   Blacks'i.   An   Improved   Manufacture    of. 

H.  R.   Vidal,  Paris, "France.     Eng.  Pat.  13,093,  June  3, 

1896. 
The  patentee  describes  the  stages  in  which  he  considers  the 
reaction  of  sulphur  on  Bubstauces  like  hydroquinone  and 
p-atnidopheuol  takes  place.  Sulphur  reacting  on  p-amido- 
pheuol  yields  p-dihydroxythiazinc,  together  with  one  mole- 
cule of  ammonia,  which,  in  presence  of  tbe  sulphur,  effects  a 
further  condensation,  and  generates  pdihydroxytetraphene- 
trithiazine — 


OH 
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p-diamidodiphenylamine  or  p-hydroxyamidodiphenylamine, 

or  by  the  action  of  stilphur  and  ammonia  or  phospham  on 
p - dihydroxydiphenyjamine,  or  upon  p-hydroxyamido- 
diphenylamine. If  phospham  (1 -5  kilo.)  alone  be  allowed 
to  react  at  210 — 240:  C.  on  two  molecular  proportions 
(23  kilos.)  of  p-dihydroxythiazine,  a  substance  having  the 
following  constitution  is  obtaiued: — 


The  same  compoutid  can  be  obtaiued  from  hydroquinone  by 
acting  on  it  with  ammonia  and  sulphur. 

Analogous  compounds,  in  which  the  hydroxyl  is  totally 
or  partially  replaced  by  the  amido  group,  are  obiained  by 
the  action  of  sulphur  onp-diamidotnazine  or  on  p-bvdroxy- 
amidothiazine.  Thus,  p-diamidotetraphenetrithiazine,  a 
black  dye  stuff,  soluble  with  difficulty  in  alkaline  >ulphides, 
can  be  obtained  by  beating  in  an  autoclave  to  210" — 240  ('.. 
24  kilos,  of  p-amidophenol,  6  4  kilos,  of  sulphur,  and  1"5 
kilo,  of  phospham  |  l'.\  11  I.  Tbe  amido-hydroxy  derivative 
tained  by  heating  together  at  the  same  temperature, 
12  kilos,  of  pamidophenol,  12  kilos,  of  p-phenylene 
diamine,  and  6  2  kilos,  of  sulphur.  Furthermore,  a  class 
of  dvestuffs  is  '1'  scribed,  intermediate  between  the  thiazines 
and  tetraphenethiazines,  which  are  the  triphenethiazines. 
A  mixture  of  hydroquinone  11  kilos.,  p-dihydroxvthiazine 
■i'-',  kilos.,  phospham  l-5  kilo.,  and  sulphur  3-2  kilos.,  is 
heated  to  210"— 240  C.  These  substances  form  blue  to 
black  dvestuffs  for  vegetable  or  animal  fibres,  from  baths 
reduced  by  sulphides  or  alkaline  sulphites  or  bisulphites. 
They  may  also  be  obtained  by  the  action  of  sulphur  on 
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and,  by  varying  the  components,  other  analogously  consti- 
tuted compounds  are  formed.  (See  also  Eng.  Pats.  3612 
of  1SH5.  16,449  and  18,489  of  1896  ;  this  Journal,  1896,  30, 
and  1897,  608  and  437.)— T.  A.  L. 

Black  Colouring  Matter,  Production  of.  s.  ritt,  Sutton, 
Surrev.  From  L.  Cassella  and  Co.,  Frankfort-on-the- 
Maine,  Germany.     Eng.  Tat.  19,831,  Sept.  8,  1896. 

The  dyestuff  is  obtained  from  m-dinitrophenol  (OH :  (NO;\ 
=  1:2:4)  by  heating  it  with  alkaline  sulphides  and  sulphur, 
the  following  quantities  being  taken : — 25  kilos,  of  m-di- 
nitrophenoi.  125  kilos,  of  sodium  sulphide,  and  50  kilos,  of 
sulphur  are  heated  within  an  hour  to  100'  C.  Tbe  tem- 
perature is  then  gradually  raised  to  160"  C,  and  maintained 
thereat  until  the  melt  solidities,  which  takes  place  in  2 — 3 
hours.  The  melt,  after  breaking  up,  may  then  be  used 
directly,  or  it  may  be  carefully  neutralised  with  hydrochloric 
acid,  filtered  off.  and  left  as  a  paste,  or  dried.  In  this  latter 
case  the  dyestuff  must  be  dissolved  in  soda  lye  or  sodium 
sulphide  before  use.  It  dyes  black  directly  on  unmordanted 
cotton.     If  less  sulphur  be  n-ed,  a  brown  colour  is  obtained. 

— T.  A.  L. 

Compounds  of  the  Suits  of  the  Indo.rylic  Acids  and  <•/ 
Duestufl's  of  the  Indigo  Series,  A  Process  for  the 
Manufacture  of.  P.,  Blank,  Berlin.  Eng.  Pat.  19,946, 
Sept.  9,  1896. 

The  process  consists  in  converting  chloro-  or  bromo- 
malonic  acid  or  their  esters  by  heating  with  aromatic  amines 
into  substituted  amido-malonic  acids  or  their  esters,  which, 
when  heated,  are  converted  into  indoxylic  acids  and  esters. 
These  compounds,  on  exposure  to  air  in  an  alkaline  solution, 
are  converted  into  the  corresponding  indigos.  The 
following  example  gives  the  quantities  employed,  starting 
from  p-*oluidine.  An  alcoholic  solution  containing  9  kilos. 
of  p-toluidine  is  mixed  with  10  kilos,  of  bromo-malonic  acid 
ester  and  allowed  to  stand  2  days,  after  which  the  melt  is 
heated  on  the  water-bath  for  2  hours.  About  50  litres  of 
water  and  some  hydrochloric  acid  are  then  added,  and  the 
insoluble  oil  is  separated  and  cooled,  when  it  crystallises. 
After  purification,  the  p-toluido-malonic  acid  ester  melts  at 
53  O,  and  is  easily  soluble  in  the  ordinary  organic  solvents. 
The  acid  can  be  obtained  from  this  by  saponification  with 
alkalis  or  alkaline  earths,  or  it  may  be  produced  directly  as 
follows: — A  solution  of  6'5  kilos,  of  chloro-malonic  acid 
iu  alcohol  is  mixed  with  nn  alcoholic  solution  of  10  kilos,  of 
p-toluidine,  heated  for  an  hour  on  the  water-bath,  and 
after  distilling  off  the  alcohol,  the  residue  is  extracted  with 
dilute  hydrochloric  acid.  The  residue  is  re-erystallised 
from  dilute  alcohol  and  forms  colourless  crystals  which  melt 
with  decomposition  at  117"  C.  When  the  ester  is  heated  to 
about  250" — 255:  C,  alcohol  is  split  off  and  the  p-tolyl- 
indoxvlic  acid  ester  is  crystallised  from  alcohol,  forming 
colourless  crystals  melting  at  156"  C.  It  dissolves  in  alkalis, 
and  can  be  precipitated  by  carbonic  acid  from  the  solution. 
On  boiling  it  with  alkalis  or  alkaline  earth-,  salts  of  p- 
tolylindoxylic  acid  ate  obtained,  whilst  on  heating  it  with 
concentrated  sulphuric  acid  on  a  water-bath,  it  yields 
sulphonie  acids  of  p-tolyl  indigo.  Parat  dylindoxylic  acid 
is  obtained  by  heating  sodium  p-toluido-malonate  with  four 
times  its  weight  of  sodium  hydrate  to  300' — 350:  C.  for 
about  five  minutes  with  continual  agitation.  The  melt  is 
then  cooled  and  stirred  into  cold,  very  dilute  sulphuric  acid, 
when  the  new  acid  separates  out  as  a  bluish-white  powder 
melting  at  117  C.  Its  alkaline  solution  is  readily  oxidised 
in  the  air,  depositing  p-tolyl  indigo.     This  product  is  blue, 
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in  the  form  of  powd<  r,  bul  has  a  redilish  colour  in  larger 
lumps.       It    gives  i ! i. >n~    in   nlcobol,   aniline,   and 

sulphuric  acid,  and  it-  paraffin  sol  ition  is  reddish-violet 
when  hot,  and  bluish-violet    when  cold,    The  formation  of 

the  indigo  may  of  course  take  place  uj the  fibre. 

— T.   \    1 

Disiuo  Colouring   Matin*,   Manufacture  of.     <  >. 
hnray,  London,     From  "  The  Farbwerke  vorm.   Meisler, 
Lacius,  and  Bruning,"  rlfichsl  a  Main.  Germany,     ! 
r.it    19,976,  Sept  '.'. 

Tim:  base  employed  tor  the  production  of  these  dyestuffs  i- 
aidobenzylamine  or  one  of  its  derivatives  alkylated  in 
the  side  chain.  The  product,  after  diazotisation,  is  allowed 
to  act  on  an  axo  djestufl  capable  of  combining,  or  else  the 
amido-azo  dyestuffs  produced  from  the  amidobenzylamine 
derivatives  and  primary  amines  are  diazotised  and  combined 
with  phenols  or  amines,  ion  kilos,  of  the  zinc  chloride 
double  salt  of  p-amidobenzyldiethylaminc  are  dissolved  in 
60  kilos,  of  concentrated  hydrochloric  acid  diluted  with 
water.  A  solution  of  Is  kilos,  of  sodium  nitrite  is  then 
added   and   the   wholi  tied   with   .'!7    kilos,   of  o- 

naphthy  amine,  150  ki  im  acetate,  and   70  kilo-. 

of  hydrochloric  acid.  After  standing  some  hours  the 
solutionis  itised  bj  adding  200 kilos  ofhydro- 

chlorio  acid  ami  the  necessary  amount  of  the  nitrite,  and  is 
then  combined  with  87  kilos  of  8  naphthol  in  an  alkaline 
solution.  The  solution  is  finally  boiled  to  complete  the 
reaction,  when  the  dyestuff  is  filtered  off.  Bv  adding 
hydrochloric  acid,  it  is  converted  into  a  salt  soluble  in 
water.  No  reference  is  made  to  the  shades  obtainable,  hut 
the  dyestuffs  an'  said  to  be  suitable  for  dyeing  m 
goods  from  an  acid  bath. — T.  A.  L. 

Para- Amido- Alpha- Naphthol  ami  if  Colouring  Matters 
derived  from  them,  Manufacture  of  Derivatives  of. 
t).  X.  Witt.  Berlin,  Germany.  Eng.  Pat.  20,676,  Sept. 
IS,  1896. 

Tnr  subject  matter  of  this  specification  has  already  been 
abstracted  (.Bev.  29,  -■''••'>  :  this  Journal.  1897,  134).  In 
addition,  the  patentee  states  that  naphthacetol  (p-acetamido- 
o-naphthol)    may    also   be   obtained  from  diacetyl-p-aniido- 

naphthol  by  stirring  this  product  to  a  thin  paste  with  strong 
caustic  soda  or  potash  and  boating  ou  the  water-hath  until 
a  clear  solution  is  formed.  The  naphthacetol  is  then  pre- 
cipitated on  adding  an  acid. — T.  A.  L. 

Colouring  Matins  [Saccharofluorescetn},  Impts.  in  and 
relating  to  the  Production  of.  G.  B.  Ellis,  London. 
From  "La  Societe  Chimique  des  I  Vines  da  RhAne 
anciennement  G.  P.  Monuet  et  C  artier."  Lyons,  France. 
Eng.  Pat  21,196,  Sept.  24,  1896. 

These  dyestuffs  are  allied  to  fluorescein,  and  are  obtained 

by  condensing  resorcinol  with  saccharine  (,anh_vdro-o-sulph- 
amine  benzoic  acid).  22  kilos,  of  resorcino!  are  heated 
with  is  kilo-,  of  pure  saccharine  for  -even  hours  to  20o — 
■J2o  C.  After  cooling,  the  melt  is  extracted  with  cold 
dilute  sodium  carbonate,  and  the  dyestuff  is  precipitated 
with  acid.  It  is  purified  by  dissolving  in  alcohol  and 
precipitating  with  water,  when,  after  washing  and  drying, 
it  forms  a  brown  resinous  product.  The  saccharo-fluoresceui 
thus  produced  may  be  obtained  in  a  pure  state  by  con- 
verting  it  into  its  acetyl  derivative,  which  is  subsequently 
hydrolysed.  The  product,  obtained  as  above,  is  boiled  with 
three  times  its  weight  of  acetic  anhydride  under  a  reflux 
condenser.  Tin  acetyl  derivative  is  precipitated  with 
alcohol,  and  separates  from  glacial  acetic  acid  on  adding 
alcohol,  as  a  crystalline  powder,  melting  at  286c  C.  When 
boiled  with  alcoholic  caustic  soda  it  dissolves  on  hydrolysis, 
and  the  solution,  after  dilution,  is  acidified  with  acetic  acid. 
Saccharo-fluorescetn  separates  out,  and  may  be  crystallised 
from  alcohol.  The  pure  product  melts  at  267'  C.  Like 
ordinary  fluorescein,  it  may  be  converted  into  halogen 
derivatives,  of  which  the  following  is  an  example  :— 10 
kilos,  of  saccharo-fluorescein  are  dissolved  in  jo  kilos,  of 
alcohol,  and  11  kilos,  of  bromine  are  gradually  added  at 
about  10  C.  ;  3  kilos,  of  sodium  chlorate  in  3  litres  of 
water  are  then  run  in.  and  the  bromine  compound  begins 
to  separate  in  small  reddish-brown  crystals.     The  crystalline 


obtained   is  insoluble  in  watt  ihol, 

soluble  in  alkalis  with  a  red  colour.  It  has  similar 
propi  ide.    The   o 

-    .m     is    soluble    in    alkali-    I 
'  on.      I.  A.  L. 

Neu:  Black  M. ■nl. mi-  i   douring  Matter,  Manufae- 

iur,  i       D.   Abel,   1      d  in.     From       i  ■  .     \ 

iellsehaft  fur  Anilin   Fabrikution,"  Berlin,  Germany. 
Kng.  Pat  21.4:37.  Sept  28,  1896. 

following    proci  aployed  : — 22-1     kilo 

sodium    pi. -inmate   (1.2.4.6.1    H  .OH. (NO  I    Nil  i    are 

•  -  id,  and  th  solution  is  run  into  <  -•■  il  on  of  22-8 
Kilos,  of  1  ..■j'-naphthvlamine  sulphonic  acid  acidified  with 
acetic  acid.    Th  pound  thus  formed  i-  rediazotised 

by  mean-  of  hydrochloric   acid  and  -odium    nitrite,  ami  the 
diazo  compound  which  Beparati  -,  is  stirred  into  a  caustic 
m   of    ii-4    kilos,   of  /3- naphthol.      The 

separates  as  a  bluish-green  precipitate,  ind  i-  filter- 
pressed  and  dried.  It  dissolves  in  water  to  a  bluish-violet 
solution  and  in  sulphuric  acid  with  a  blacki-h-violet  colour. 
It  dyes  wool  from  an  a. -id-bath  blackish-violi 
which,  on  treatment  with  chromium  salt-,  are  converted 
into  , lark  black,  perfectly  fast  to  washing  and  light,  The 
nature  of  the  dyestuff  i-  not  altered  if  l  ,-j  oaphthylamine 
sulphonic  acid,  or  a  mixture  of  tiiis  with  the  l  .8'  acid,  be 
employed. — T.  A.  I.. 

x        Viola    Hon   -a    ■  /'.    stuffs  for    II         Dyeing  a   Fast 
llruwit  by  (>■• \ ulatinn  with  Chrome ; Manufacture  of.    O. 
[roray,  London.     From  "  The  Farbwerke  vorm.    Ueister, 
Lucius,  and   Bruning,   Eochst  a/Main,   Germany,     Kng. 
Pat  28,175,  Oct  19,  1896. 
Diazo  compounds  of   1 . l'-naphthol  sulphonic  acids  when 
■ined    with    a-naphthylamine,    it-     alky]    and    alphyl 
derivatives  in  an  acid  solution,  yield  violet  dyestuffs,  which, 
on  treatment  with  eliminates  or  chromic  acid,  are  converted 
into  browns  very  fast   to  nulling  and  light.     For   instance, 
•  kilos,  of  l .  1'.  1-amidonaphthol  sulphonic  acid,  together 
with   0--I2   kilo,   of  caustic    soda,  are  dissolved  in   about 
9u  litres  of  water.     A  strong  solution  containing  0-69  kilo, 
of  sodium  nitrite    is   then  added,  ami   the    whole    is   allowed 
to  run    into   an   ice-cold   solution   containing     1-92  kilo,   of 
hydrochloric  acid.     The  yellowish-brown   precipitate  of  the 
diazo  compound  separates  out,  and   is    added    to  1  ■  13  kilo. 
of  a-naphthylamine  dissolved  in  ether 

with  the  calculated  quantity  of  hydrochloric  acid  at  a  tem- 
perature of  about  u.-|  ('..:;  kilos,  of  crystallised  sodium 
acetate  are  added,   and  finally,  in  order   t  the 

reaction,  the  whole  i-  heated  to  80   C.  :  2-2  kilos,  of  sodium 
carbonate  are  then  added,  when   the  dye-tuff  is  converted 
i  thi   -odium  salt,     [t  forms,  when  dry,  a  greenish-black 
p   "der,  sparingly  soluble  in  cold,  more  easily  in  hot  water, 
1  having  dyeing   properties   as   above  mentioned.     Other 
amidonaphthol    acid-    which   may   be  employed   are  amido- 
n. i]  hthol  disulphonic  acid  II.  amidonaphthol    sulphonic 
S,    1.1'. 4'- amidonaphthol    sulphonic    acid,    I .  l'.3-amido- 
naphthol    sulphonic   acid,  1 . 1' . .'/-amidonaphthol    sulphonic 
oi   l.l'.2'-amidonapbthol   sulphonic   acid.     The  com- 
bination with  a-naphthylamine,  or    its   derivatives  ma\ 
take  place  in  an  alcoholic  solution. — T.  A.  L. 

_Y.  w    Colour   Base,  and  of  Colouring   Matters  therefrom 
RiiF,  :  Production  of  a.     I.   Levinstein  and  Levinstein, 
Ltd.,  Manchester.     Kng.  Pat.  25,725,  Nov.  16,  18 

Tiik  base  referred  to  is  a  dichlorobenzidine,  which  i- 
■nod  by  the  action  of  bleaching  powder  on  diaectvl- 
benzidioe  dissolved  in  sulphuric  acid,  ami  subsequent 
hydrolysis  of  the  product  by  boiling  it  with  hydrochloric 
acid.  The  following  quantities  are  employed  : — 26-8  kilos. 
acetylbenzidine  are  dissolved  in  ■'?  kilos,  of  ooncenrrated 
sulphuric  acid,  and  the  solution  is  poured  into  ice-cold 
water.  The  mixture,  being  kept  at  a  low  temperature,  has 
added  to  it,  with  constant  agitation,  sufficient  of  a  10  per 
cent,  bleaching  powder  solution  to  form  a  dichlorobenzidine. 
The  temperature  is  then  raised  to  10°  C  and  after  standing 
12  hours,  the  new  dichlorodiacetylbenzidine  i-  filtered  off  as 
a  yellowish  precipitate.  In  order  to  hydrolyse  it,  it  is 
boiled  with  3 — 4  times  its  weight  of  20  per  cent,  hydro- 
chloric acid  ;  and  the  solution,  ou  cooling,  deposits  dichioro- 
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benzidine  hydrochloride,  which  is  converted  into  the  base 
iii  the  well-known  manner.  It  may  also  be  chlorinated  by 
suspending  the  same  quantity  of  the  diacetyl  derivative  in 

2eo  litres  of  briuo.  introducing  some  irou  wire  to  act  as  a 
earrier,  ami  passicg  chlorine  through  so  long  as  it  is 
absorbed,  the  liquor  meanwhile  being  cooled  externally. 
For  the  preparation  if  a  dyestoff,  20  kilos,  of  the  base  are 
dissolved  in  300  litres  of  water  containing  70  kilos,  ef 
hydrochloric  acid  (18°  1!.),  and  diazotised  cold  with  an 
aqueous  solution  of  14  kilos,  of  sodium  nitrite.  The 
tctrazo  compound  produced  is  run  into  an  aqueous  solution 
oi  50  kilos,  of  sodium  naphthionate  (100  per  cent.), 
containing  sufficient  sodium  acetate  to  neutralise  the 
mineral  acid.  The  dyestuff  separates  as  a  red  precipitate, 
:ind  after  stirring  !2  hours  it  is  made  alkaline,  heated  to 
80  C,  salted  out,  filter-pressed,  and  dried.  It  dyes 
unmotdanted  cotton  bluish-red,  comparatively  fast  to  acids. 
By  employing  3naphthylamine  sulphonic  acid  (Bronner) 
in  place  of  the  naphthiouic  acid,  a  bright  bluish-red  is 
obtained,  which  is  fast  to  organic  acids.  In  general,  the 
dyestuffs  which  are  obtained  from  this  base,  are  much  bluer 
and  faster  to  acids  than  the  corresponding  derivatives  from 
tetrazodiphenyl  or  terrazoditolyl. — T.  A.  L. 

V.-TEXTILES  :  COTTON,  WOOL,  SILK,  Etc. 

S   upling  of  Haf-Silk  Goods.     Textile  Colorist  (U.S.), 
19,  140—141. 

The  soupling  process  is  not  applied  to  piece-goods  consist- 
ing entirely  of  silk,  since  the  strength  and  ductility  of  the 
fibre  are  affected  thereby.  But  in  the  case  of  half-silk 
goods,  soupling  in  the  pie~e  offers  several  advantages.  In 
such  goods  the  silk  is  generally  used  in  the  form  of  "  grege" 
or  untwisted  threads,  and  only  shows  on  the  surface  of  the 
material,  and,  when  soupled,  the  silk  swells  and  entirely 
covers  the  surface ;  it  also  becomes  easier  to  dye,  while  the 
strength  of  the  fibre  is  very  slightly  impaired.  The  cotton 
or  wool  at  the  same  time  acquires  a  "  scroopy  "  silk-like 
handle. 

For  wool-silk  goods,  soupling  is  effected  as  follows  : — ■ 
The  material  is  worked  for  1 — 2  hours  in  a  weak,  lukewarm 
soda  solution,  and  rinsed.  After  crabbing,  it  is  then  treated 
in  a  bath  containing  8  per  cent,  of  sulphuric  acid  (6°  B.) 
and  3  per  cent,  of  tartar,  raising  to  the  boil  in  an  hour  and 
maintaining  at  that  point  for  1 — 2  hours.  For  white  and 
pale  shades  the  goods  are  stoved  ;  for  dark  colours  this  is 
omitted,  and  dyeing  with  acid  dyestuffs  at  once  follows. 
Drying  on  the  tentericg-frame  and  lustreing,  complete  the 
operation. 

Cotton-silk  goods  are  scoured  iu  a  weak  soap-bath, 
washed,  soupled  with  2  per  cent,  of  bisulphite  of  soda,  3  per 
cent,  of  tartaric  acid,  and  3  per  cent,  of  tartar,  washed, 
dyed,  aid  dried  on  a  cylinder  machine.  Hot  pressing,  &c. 
may  follow  according  to  the  finish  required. — It.  B.  B. 

Acid  Fulling.     [  Woollens  and  Felt.']     Textile  Colorist 
(U.S.),19,  143—144. 

The  process  of  fulling  with  acids  has  not  made  great  head- 
way, and  it  is  now  declared  by  li.  Richard  and  others  that 
it  should  be  entirely  abandoned.  The  defects  in  the  process 
leading  to  this  conclusion  are,  the  necessity  of  cleansing 
the  goods  before  f  tiling,  far  more  carefully  than  when  soap 
is  used,  the  tendency  of  white  goods  to  assume  a  dirty 
yellow  cast,  ami  the  injurious  effect  on  the  health  of  the 
workmen.  It  is  also  stated  that  iu  material  fulled  with 
ticid,  the  felt  is  spongy  and  coarse,  and  the  goods  possess  a 
raw,  translucent,  and  unfinished  appearance.  The  process 
is  at  the  best  only  suited  for  blankets  and  goods  of  inferior 
quality.— K.  B.  B. 

VI.-DYEING,  CALICO  PRINTING,  PAPER 
STAINING.  AND  BLEACHING. 

Wool  "it!  Cotton,  Tin  Absorption  of  Magnesium  ami 
Aluminium  Chlorides  lij.  F.  Breinl  and  C.  Hanofsky. 
Cheni.  Zeit.  21,  563—564. 

Ix  a  previous    paper  on   the  "  carbonisation '' of   wool  (this 
.  Journal,  1 8?3,  36 — 37),  the   authors   have  shown  that   the 


hydrolising  action  of  aluminium  and  magnesium  chlorides 
en  the  vegetable  impurities  accompanying  wool  is  due  to 
the  free  acid  liberated  from  these  salts  during  the  process 
of  drying.  They  have  now  made  the  further  observation 
that  during  the  carbonising  process,  the  salts  absorbed  by 
cotton  or  other  vegetable  bodies  only  tire  decomposed, 
whilst  pure  wool  that  has  been  impregnated  with  magnesium 
chloride  does  not  liberate  any  hydrochloric  acid  when  heated 
to  140' — lot)'  C,  and  with  neutral  aluminium  chloride, 
traces  only,  if  any. 

This  conclusion  htts  been  called  in  question  by  Knccht, 
Bawson,  and  Loewenthal  in  their  "  Handbook  on  Dyeing," 
who  suggest  as  an  explanation  that  the  absorbent  power 
of  wool  for  these  salts  in  cold  solutions  is  probably  very 
slight,  and  hence  only  small  quantities  of  acid  are  liberated 
during  the  subsequent  drying  process. 

The  authors  have  now  tested  this  theory  by  a  series  of 
experiments  on  the  relative  absorbent  powers  of  wool  and 
cotton  for  these  salts.  Their  results  show-  that  under  like 
conditions  wool  and  cotton  absorb,  even  from  cold  solu- 
tions, almost  identical  quantities  of  aluminium  and 
magnesium  chlorides. 

They  have  found,  however,  that  an  excess  of  hydrochloric 
acid  is  always  present  in  the  wool  over  that  necessary  to 
form  aluminium  chloride,  and  consequently  over  the  alumina 
also  absorbed,  which  leads  the  observers  to  the  conclusion 
that  wool  does  not  absorb  equivalent  quantities  of  base  and 
acid  from  solutions  of  aluminium  salts. — I.  S. 

Albumin,  A  Xew  Preparation  of.     Compagnie  Farisienne 
de  Couleurs  d'Aniliue.     Ft.  Pat.  256,981,  1896. 

Foub  kilos,  of  the  white  of  eggs  are  mixed  with  25  grms. 
of  40  per  cent,  formaldehyde,  aDd  after  allowing  the 
mixture  to  rest  for  several  days,  water  is  added,  and  the 
formaldehyde  is  expelled  by  boiling.  The  mass  is  then 
filtered,  and  the  water  evaporated  in  a  vacuum  pan  at  a 
low  temperature  to  dryness.  The  new  product  is  precipi- 
tated by  acids  and  alcohol,  is  redissolved  by  water,  but  is 
not  precipitated  by  alkalis.  The  product  is  said  to  possess 
all  other  prominent  characteristics  of  albumin. — I.  S. 

Insoluble  Azo  Dyes  on  Wool.  M.  Goldovsky.  Farber 
Zeit.  8,  1^4. 
Paraxitraxiline  Bed  and  the  other  insoluble  azo  dyes 
have  hitherto  found  no  application  in  the  dyeing  of  wool, 
since  the  alkaline  solutions  used,  act  injuriously  upon  the 
fibre.  The  author  declares,  however,  that  these  colours 
can  be  applied,  without  injury  to  wool,  by  either  of  the  two 
following  methods:  — 

(a.)  The  wool  is  dyed  yellow  in  a  hydrochloric  acid 
solution  of  paranitraniline,  and  diazotised  in  the  usual 
manner  ;  it  thus  acquires  a  dull  brownish-yellow  tint.  The 
diazotised  wool  is  then  passed  into  a  solution  of  /3-naphthol 
in  caustic  soda,  after  which  it  is  washed  in  acidulated  water 
and  finally  in  ordinary  water.  • 

(6.)  The  wool  is  worked  in  a  solution  of  diazotised 
paranitraniline,  washed,  developed  in  /3-naphthol,  and  twice 
washed,  as  in  the  former  process. 

The  autltcr  states  that  useful  fast  colours  are  thus 
obtained  with  paranitraniline,  metanitraniline,  dianisidine, 
.\:c.— Ii.  B.  B. 

Commercial  Egg  Albumin.  Estimation  of.     P.  Carles. 

J.  Pharm.  Chim.  1897,  6,  [3],  102. 

See  under  XXIII.,  page  7G7. 

PATENTS. 

Mi  red  or  Parti-coloured  Fabrics,  Impts.  in  the  Manufac- 
ture <•/'■  11.  Giesler,  Molsheiin,  Germany.  Eng.  Pat. 
28,376,  June  3,  1896. 
"  The  manufacture  of  fabrics  having  the  effects  which  have 
hitherto  been  produced  iu  textile  fabrics  by  weaving  with 
coloured,  parti-coloured,  or  (vigoureux)  '  mixed,'  or  fancy 
threads  ;  the  main  feature  of  the  said  manufacture  con- 
sisting in  impressing  or  printing  a  design  on  the  fabric, 
and  then  distorting  the  fibres  by  displacing,  turning,  or 
twisting  them   so  that  the  sharp  lines   of  the  pattern  are 
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destroyed,  and  a  fabric  having  the  appearance  of  a  mixed 
woven  fabric,  or  one  formed  from  fibres  dyed  with  various 
colours  before  weaving,  Is  produced."-    I.  S. 

Hair  or  Fur,  Impts.  in   Dyeing.     M.  L.  Kellogg,  New 

S  ort      1  n_'.  l'.ii.  1 1,831,  Juue  18,  1897. 

Ili  m  w  li.iir,  or  the  fur  of  animals,  is  dyed  bj    ilternatebj 
treating  the  same   with  "an  aqueous  solution  of  an  am 
ol     metal,"    preferably    "  ammonio-uitrate    of 
nickel,"  and  .i  suitable  mordant,  suoh  as  pyrognllic 
(pj  rogall  il).     l.  S. 

Steam  Jacketed]  for  Dyeing  Purposes,   Impti 
cutd  connected  with      B.   Lee,    Leeds.     Eng.  Pat.  20,846, 
Sept.  91,    • 
Tin   improved  vessel  is  madeol  iron,  and  is  provided  with  a 
steam  jacket  in  which  the  heat  of  'In-  exhaust  steam  from 
mi  engine  is  to  be  utilised.     The  vessel  may  be  lined  with 
or  other  suitable  material." — I.  S. 

Printing  Multicoloured  Designs  upon  Fabrics  ami  Warp 
Chains.  Process  and  Apparatus  for.  C.  Dratz, 
Brussels.  Eng.  Pat.  17,692,  Aug.  10,  I 
Tn k  essentia]  feature  of  this  invention  is  a  printing  roller. 
"constituted  preferably  by  a  cylinder  of  wood  or  metal 
upon  which  slides  a  sleeve  carrying  the  design  to  be 
printed,  made  up  of  a  great  number  of  small  blocks  of  solid 
colouring  matter,  conveniently  arranged,  in  order  to  realise 
a  composition  in  a  maimer  analogous  to  type-setting," 
driven  at  a  convenient  speed,  and  pressing  npon  the  wetted 
warp  threads  in  the  aet  of  weaving. — 1    S. 

Dyeing  oi    Colouring  and  Sizing  of  Yam,  and  in  Appa- 
ratus    then  for ;     Impts.    in     or     connected    with    the. 
J.  Tattersall,  Enschede,  Netherlands.     Eng.   Pat.  21,765, 
Oct.  1,  1896. 
When  yarn  has  to  be  both  sized  and  dyed,  the  colouring 
matter  is  generally  added  to  the  size.     This  method  has  the 
disadvantage  that  when    a  different  colour   is  required,  th  ■ 
machine  has  to  be  carefully  cleaned.nnd  the  remainder  of  the 
coloured  size  has  to  be  thrown  away,  in  tsmucb  as  it  cannot 
be  preserved  for  future  use.    To  remedy  these  defects  the 
inventor  inserts  a  separate   colour  trough  between  the  size 
ot  sow  box  and  the  drying  cylinder,  provided  with  a  pair  of 
-  pieezing  rollers,  the  lower  of  which  is  partially  immersed 
in  the  dye-bath.      When   yarn    has  only  to  be  sized  anil  not 
iured,  the  top  roller  of  the  dye-box  is  raised,  bo  that   the 
yarn  can    pass    freely   between    the    top    and    bottom  rollers 
without  receiving  any  colouring  matter. — I.  S. 

Mordanting  Agent  and  Process  for  Vegetable  Fibres,  An 
Improved.    [Antimony  Lactate.]    C.  11.  Boehringer  Sohn, 

Niederingelheim    on  the    Uhine,    Germany.      Eng.    P.it. 

82,523,  Oct.  1  '.  is.' ;. 
Thk  inventor  has  observed  that  antimony  lactate,  produced 
bv  the  direct  combination  of  antimony  oxide  and  lactic  acid, 
remains  stable  only  in  the  presence  of  a  large  exci  - 
a  id.  This  lactate  is  unsuitable  for  the  mordanting  of  cloth 
prepared  with  tannin,  because  from  the  strongly  acid  solu- 
tion onlv  small  quantities  of  antimony  oxide  are  precipitated 
on  the  fibre.  By  the  following  method  a  double  lactate  ol 
antimony,  suitable  for  mordanting  without  the  addition  of 
acid,  may  be  prepared,  which  yields  the  whole  of  its  anti- 
mony to  the  tannic  acid  on  the  ribre  :  — 

i  toe  molecule  of  antimony  oxide  is  digested  with  the  aid  of 
heat  with  two  molecules  of  "  asid  lactate  of  calcium."  which 
produces  "a  cleat  solution  of  antimonic  oxide."  This 
solution  is  used  in  the  usual  way  on  the  tannin-prepared 
cloth— I.  S. 

Dyeing  of  Combing  Ribbons  or  Slivers  or  the  like,  Impts. 
relating  to  the  Method  and  Machinery  for  Partial  or 
Complete.  F.  Desurmont,  Tourcoing,  France.  Eng. 
l'at.  13,712,  June  3,  1897. 

Tit.:   sliver  is  wound  on  to  a  reel  of  special  construction, 
provided  with  transverse  rods  and  plates  at  stated  distances. 
Plates  are  placed  on  the  top  of  the  wound-up  sliver  opi 
to   the   plates    underneath  it,  and   secured  to    the   latter  by 
means  of  bolts.     The  reel   is  then  introduced  into  the  dye 


liquor  and  revolved  until   the  wool  i-  dyed  of  th.'  requ 
shade.    The  parts  compressed  between  the  plates  will  then 
remain  nndyed. —  I .  S. 

Myrabolams,      Obtaining     Extracts     therefrom;     Impts. 

in  or  relating  to  Machinery  or  Apparalu  hng. 

S   Smitbson,  Hi  cfcmondwiki  .     I  ng.  Pal    1 2  199,  Maj   19, 

1897. 

A  revolving   tank  fitted  with  agitating  plates  and  steam 

i,  for  the  purpose  of  extracting  myrab  I   like 

amy  nature. — ( I.  ( I.  W. 

711— ACIDS.  ALKALIS,  AND  SALTS. 

Caustic     Potash    and    Soda,    *  'al,    Purified    by 

Alcohol.    [Analysis.']     E.  Mnrmann.    Zeits.  Vnal.Chem. 

36, 

Commbbcial   potassium   or    sodium    hydrate   purified   by 

alcohol  still  usually  contains  small  quantities  oi  copper,  lead, 

and  iron,  n>  well  a*  alumina  and  Bllica. 

Hydrogen  sulphide  removes  them  easily.  To  the  greater 
portion  of  the  warm  solution  sulphuretted  hydrogen  water 
is  added  so  long  as  the  colour  darkens,  but  avoiding  excess. 
\  portion  is  drawn  frun  time  to  time  through  a  hardened 
filter  until  the  filtrate  i-  no  longer  coloured  brown  by  either 
hydrogen  sulphide  or  lead  solution.  Any  slight  excess  of 
sulphide  is  removed  bj  adding  the  remainder  of  the  al 
solution,  or  rendered  inert  by  hydrogen  peroxide.  The 
n  maining  impurities  ponsist  of  a  little  silica  and  almoin  i. 

— II.  J.   de    W. 

Disulphuric  Acid,  Colour  Reaction  for.     E.  Barral. 

.1.  l'harm.  Chim.  1897,  6,  [3],  1«I4. 

See  under  XXII I.,  page  K','2. 

PATENTS. 

Condensing   Nitrous   Acid,   or   other    Fumes   or   Vapour j 
Impts.  in   Means  or  Apparatus  for.     .1.   I..  Dobell,  liar 
lesden,  Middlesex.      Eng.  Pat.  IS, 137,  Aug.  l.">.  1 
A   VEKTICAX  tubular  standard  or  chamber,  enlarged  into  a 
well  below,  into  which  a  depending  partition   dips 
a  seal, — has  apertures  on  ths  side,  one  immediately  above 

the  well,  and  the  other  near  the  top  of  the  chamber,  from 
which  large  pipes  pass,  of  which  the  lower  01 
upwards  to  enter  the  bottom  of  a  coveted  teed  chamber, 
while  the  upper  pipe  enters  the  side  of  the  same  chambei .  so 
tl  at  vapours  entering  a  slightly  inclined  injector  traversing 
the  standard  and  projecting  into  the  lower  tube,  are  carried 
through  the  feed  chamber  and  then  through  the  upper  pipe, 
into  the  upper  part  of  the  standard,  winch  is  providt  d  at 
ihe  top  with  an  exit  pipe  for  carrying  off  any  nncondensed 
vapours.  The  two  long  pipes  arc  charged  from  the  teed 
chamber  with  broken  pumice  stone,  and  as  the  upper  tube 
is  slightly  inclined,  and  the  lower  tube  much  more  SO,  the 
liquid  of  condensation  flows  into  the  well.  If  nitrous  acid 
fumes  are  to  be  recovered  as  nitric  acid,  air  and  -• 
are  injecte  I  with  the  fumes.  Several  of  the  condensing 
apparatus  are  shown  connected  to  form  a  series. — E.  S. 

lilt  aching  Powder,  Impts.   in   the    Treatment  of  [by  Com- 
pression],  to  preservi    it  from   Loss  i  i       trine. 
J.     V.     Johnson,     London.       From    Chemische     Fabrik 
Elektron    "   \etien    Gesellschaft,"   Frankfort  -  on  -  Main, 
Germany.     Eng.  Pat.  19,222,  Aug.  31,  1896. 
Bleaching  powder  is  compressed  sufficiently  to    occupy  a 
bulk   approachirg   to,  1  a!   not   less   than  that    of  an    equal 
weigh:  of  water.     Bleaching   powder  thus  treated   may  be 
packed  in  drums  made  of  thin  sheet  metal,  is  not  appreciably 
liable  to    change,  and   admits   of   ready  breaking  up  into  a 
powder   for   use.     Higher   compression   than  that  stat 
objectionable.      Reference  is  made  to  Eng.  Pat.   5073,  1886 
(this  Journal,  lt-s7.  367  ».-  E.  S. 

Utilising  the  Residual   Products    [Caustic  Alkali  Sedation 
of  Zinc]    obtained  in    the    working  of   a  r  Is  of 

Voltaic  Batteries,  Impts.  in.     \v.  Walker,  jr.,  and  p.  R. 
Wilkins,  Birmingham,   Jabez   Jones  and  Joseph  Jones, 
Smethwick.     Eng.  Pat.  19,308,  Sept.  1,  1896. 
See  under  XI.  A.,  page  7J".. 
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Cyanides.  Improved  Means  for  Manufacturing  and  Re- 

covering  -Gas],  and   Apparatus    therefor. 

G.  P.  Lewis,  Catford,  Kent,  anil  1!.  A.  Cripps,  Hayward's 
Heath,  S  iss  \  Eng.  Pat.  20,883,  Sept.  21.  1896. 
The  gas  to  be  treated  enters  a  rectangular  casing,  contain- 
ing several  superposed  compartments,  at  the  bottom,  aud  is 
led  by  a  described  arrangement  through  a  series  of  inverted 
troughs,  having  serrated  edges,  so  as  to  bubble  up  through 
a  washing  liquor  supplied  to  the  top  compartment,  and  over- 
flowing successively  into  each  compartment  below,  until  it 
is  led  into  a  receptacle  from  the  bottom.  The  sas  traverses 
the  troughs  in  each  compartment,  and  is  led  away  from  the 
top.  The  washing  liquid  in  each  compartment  is  kept 
agitated  by  a  revolving  screw  propeller.  When  it  is  desired 
to  recover  the  cyanogen  of  the  gas  ;is  a  sulphocyanide, 
solution  of  an  alkali  or  alkali-earth  hydrate  is  sulphuretted, 
either  by  passing  through  it  hydrogen  sulphide,  or  by 
addition  of  the  liquid  condensed  from  the  "waste  gases" 
in  the  manufacture  of  ammonium  salts,  and  is  used  as  the 
washing  liquor,  after  addition  of  flowers  of  sulphur  and  expo- 
sure to  the  air.  A  small  proportion  of  oxygen  in  the  gas  to 
be  thus  treated,  is  desirable.  To  obtain  ferrocyanides.  iron 
sulphide  is  suspended  in  the  alkaline  washing  liquor. 
Prussian  blue  is  obtained  by  using  crude  gas  liquor  witli 
iron  sulphide  in  suspension  ;  the  ammonium  ferroeyanide 
solution  obtained,  is  run  through  ammonia  stills  and 
treated  with  lime,  and  the  effluent  containing  calcium  ferro- 
cyanide is  treated  for  the  recovery  of  Prussian  blue  by 
the  method  described  in  Eng.  Pat.  5184,  1S9G  (this 
Journal,  1896,  239).— K.  S. 

Baking  Powders,  Inipts.  in.    F.Dietrich,  Riegel,  Germanv. 
Eng.  Pat.  20,891,  Sept.  21,  189G. 

At  in  ammonium  phosphate  (XH4H.,POj)  is  substituted, 
wholly  or  in  part,  for  arid  potassium  tartrate  in  baking 
powders;  and  one  or  more  "  retarding  substances,"  such 
as  calcium  carbonate,  magnesium  carbonate,  or  dicalcium 
hydrogen  phosphate,  are  introduced,  to  prevent  premature 
or  too  rapid  evolution  of  carbonic  acid.  In  one  of  the 
examples  given,  stated  proportions  are  used  of  acid 
ammonium  phosphate,  sodium  bicarbonate,  calcium  car- 
bonate, or  magnesium  carbonate,  and  of  a  filling  substance, 
such  a=  corn  starch.  Generally  stated,  the  baking  powder 
consists,  "  in  the  main,  of  pure  crystallised  acid  ammonium 
phosphate  and  sodium  bicarbonate,  to  which  distinctly 
characterised  acid  or  basic  substances  producing  carbonic 
acid  are  still  added,  or  both  substances  together." — E.  S. 

Copper  Sulphate,  Impts.  in  the  Production  of.     T.  Savage, 

Birmingham,  ling.  Pat.  21,953,  Oct.  3,  1896. 
Coppeb  is  treated  in  a  tauk  heated  by  steam  pipes,  with 
sulphuric  acid  of  sp.  gr.  1  '20,  to  which  latter  there  is  added 
about  halt  it-  weight  of  sodium  nitrate.  The  solution  of  the 
copper  i-  said  to  be  effected  much  more  rapidly  than  when 
dilute  sulphuric  acid  alone  i-  employed,  as  in  the  ordinary 
process.  Whet:  the  solution  is  saturated  with  cepper,  it 
is  taken  to  a  lead-lined  vat  having  lead  hangers,  for 
crystallisation. — E.  S. 

/'   til, Ir  Chloride  of  Aluminium   inul  Soda,  A  -V.  «■  Process 
q/Manufa  -tut  ■  <•'.     The  i  ompagnie  Generate  L'Alumine 
Exploitation  dee  Brevets  F.  Raynaud,  Societe  Anonvme, 
Brussels,  Belgium.     Eng.  Pat.   12,206,  .May   is,  1*897. 
(Under  Intermit.  Convention.) 
A   MiXTri.K    of  ferruginous  bauxite,    sodium    chloride,   and 
carbon  is  moulded  into  porous  blocks,  which  are  heated  to 
redness  in   suitable  retorts,  through  which   hydrogen  sul- 
phide i-  passed.     N'h  n  the    suiphuration  is    complete,  a 
current  of   air   is    substituted   for   that   of   the   hydrogen 
sulphide,  when   sorliinn-aluminiiim  chloride   distils  over  and 
is  collected.     The  processes  are  repeated  in  the  same  order 
as  often  a-  maj  In-  necessary  to  exhaust  the  ore.     The  iron 
i-,    sulphuretted    in    the   first,  and   oxidised  in   the    second 
I>ro<  1,1   sulphate   formed   undergoes   flight 

reduction.-  I 

Ammonia  ■'.,    I    \   „■  Process  for  the  Production 

of     W.  Ma         G  aanj      Ene.   Pal     I     551 
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Mei.KcriAit  proportions  of  ammonium  chloride  and  of 
sodium  bichromate  or  calcium  bichromate  are  dissolved  in 
three  parts  of  hot  water  ;  ammonium  bichromate  separates 
on  cooling,  and  may  be  recovered  by  centrifugal  action. 
According  to  a  second  process,  solutions  of  calcium  bi- 
chromate and  of  ammonium  sulphate,  each  in  5  parts  of 
hot  water,  and  in  equivalents,  are  mixed,  and  the  mixture  is 
boiled  until  calcium  sulphate  separates  in  a  crystalline  form. 
Ammonium  bichromate  is  then  crystallised  out  of  the  con- 
centrated filtered  solution ;  or,  for  a  less  pure  salt,  the 
latter  may  be  dried.—  K.  S. 

VIII.— GLASS.  POTTERY,  ENAMELS. 

PATENT. 

Gas  Furna  es  and  Muffles,  Combined,  Self-Producing,  for 
Use  in  Enamelling  Metallic  Articles  ;  Impts,  in.  T.  and 
A.  Preeee,  YVolverhanip'on.  Eng.  Pat.  19,800,  Sept.  8, 
1896. 

The  gas  from  an  ordinary  producer-furnace  is  passed  over 
a  brick  arch  into  a  flue  running  under  the  muffle  (which  is 
one  designed  for  use  in  enamelling  metallic  articles),  and 
opening  at  one  side  into  a  number  of  lateral  passages 
leading.  via  a  series  of  upright  flues,  into  an  arched  flue 
over  the  muffle.  This  arched  space  is  constricted  on  the 
opposite  side  to  prevent  the  gases  from  escaping  too  freely 
through  the  descending  flues  there  situated,  and  leading  to 
the  chimney.  To  secure  equalisation  of  heat  in  the  bottom 
flue,  the  lateral  openings  decrease  in  size  towards  the 
furnace  end  of  the  muffle.  A  series  of  air-flues  keeps  the 
firebrick  arch  and  the  bricks  at  the  bottom  and  sides  of  the 
gas  flues  cool,  the  heated  air  passing  into  the  arched  flue  and 
there  producing  intense  combustion. — C.  S. 

IX.-B  GILDING  MATERIALS,  CLAYS, 
MORTARS.  AND  CEMENTS. 

Tiles  and  Brickwork,  Efflorescence  on.     Dingier' s  Polyt.  J. 

1897,  305,  8. 
An  investigation  has  recently  been  carried  out  by  Hans 
Giinther  (Baumaterialienkande,  24  and  25,  385~i  into  the 
cause  and  prevention  of  the  dry  efflorescence  sometimes 
seen  upon  tiles  and  brickwork.  This  is  usually  ascribed  to 
the  formation  of  sulphates  in  the  bricks  or  tiles,  owing  to 
the  presence  of  sulphuric  acid  in  the  kiln  gases.  Sulphur 
dioxide,  produced  by  the  combustion  of  the  pyrites  in  the 
coal,  oxidises  to  sulphuric  acid,  and  this  attacks  the  bases 
present  in  the  clay,  more  especially  if  lime  be  present  in 
considerable  quantity.  Whether,  as  some  suppose,  this 
cau  take  place  only  in  the  presence  of  water  vapour,  and 
therefore  only  during  the  smoky  aud  incomplete  stage  of 
combustion,  or  whether  it  can  also  take  place  at  a  red  heat, 
has  been  a  disputed  point.  One  thing,  however,  is  certain, 
namely,  that  sulphuric  acid  cannot  be  formed  iu  the  presence 
of  reducing  ga-es  ;  and  this  probably  explains  the  superiority 
of  the  old  intermittent  kiln,  in  which  there  was  frequently 
a  deficiency  of  air,  over  the  modern  continuous  ring-kiln,  in 
which  the  air  is  always  in  excess. 

The  following  experiments  were  made  : — Samples  of 
felspar,  kaolin,  and  clay  marl  were  heated  to  redness  in  air 
containing  sulphur  dioxide.  The  felspar  was  not  affected 
at  all,  but  both  the  kaolin  and  clay  were  attacked,  with 
formation  of  calcium,  sodium,  and  other  sulphates.  Fur- 
ther experiments,  made  with  mixtures  of  clay  and  chalk, 
showed  that  the  greater  the  proportion  of  lime,  the  larger 
was  the  quantity  of  sulphates  formed.  The  author  con- 
siders this  proves  that  moisture  is  not  essential  to  the 
formation  of  sulphates  by  the  kiln  gases,  and  that  therefore 
their  formation  is  not  restricted  to  the  smoky  part  of  the 
kiln.  Magnesia,  when  present  in  the  clay,  is  also  converted 
into  sulphate,  but,  whereas  calcium  sulphate  first  reacts 
upon  the  alkaline  salts  iu  the  mortar,  magnesium  sulphate 
effloresces  unchanged  on  the  surface  of  the  bricks. 

The  author,  however,  believes  the  efflorescence  to  be  due 
more  to  the  pyrites  in  the  clay  itself  than  to  that  present 
in  the  fuel.  Of  21  samples  of  brick  and  tile  clays  of 
different    descriptions    which     were    examiner),    every    one 
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proved   la   contain    pyrites.      Further,  quite    i siderabl 

quantities  ol  sulphates  are  Formed  when  certain  ela* 
burnt   ia  air  abi  at   Bulphur  dioxide.     I 

mad  iiuingO'11  percent. of  SOs  were foi 

after  heating  to  redness  for  seven  hours  in  an  atmosphere 
free  from  sulphur  dioxide,  to  contain  as  much  as0"6i)pei 
cent. 

I  >li,  the  behaviour  of  certain  salts  when 
ignited  with  clay,  the  following  experiments  were  under- 
luki  i        S  claj  were  taken,  and  each  mixed, 

in   uniform    proportions,  with  one  of  the   following   Baits, 
viz.,    '     NajSOj,  (2)  KjSO      3)  NaCl,  d)  KC1.  (5)  B 
and  i1      N     ■     ■  portions  were   shaped  into 

tiles  and  burnt,  the  SOj  being  determined  both  before 
afterburning.     In  il)  and  i2)   the  S03  diminished  from 
1*65  and  a  ■  fS  |  and  0*88  per  cent,  i 

lively  ;  in  (3)  and  (5)  the  chlorine  disappeared  alti  pother; 
and  in  i  <"0  "-16  per  cent,  of  SO.  was  found  after  burning. 

I  i    conclusion,   the   author  recommends  when  tb 
tinnous  metboil  of  burning  is  employed,  that  barium  chloi  ide 
aud  carbonate  should  be  mixed  with  t!  I,  to  gu:  rd 

against  soluble  sulphates  being  formed. — II.  II.  B.  S. 

PATENTS. 

S   ml    Brick.     A.    Easterbrook,    St.  Austell. 
FromT.  I.  W  i  h  City,  Michigan,  U.S.     Eng. 

Pat.    '  .  1",  1896. 

'I'm  inventor  claims  an  unbnrnt  brick  made  from  sand, 
cement,  soluble  silica,  hydrochloric  acid,  and  water  in 
specified  proportions.— V.  i  . 

Art  -     ',,.  Impta.  in.     A.  McLean,  London.     1 

Pat.  19,419,  Sept  2,  i  • 

In  the  preparation  of  paviug  stones  from  natural  flagstone 
(which  lias  a  laminar  structure),  a  large  quantity  of 
'*  waste "  is  produced.     The  inferior  qualitii  stone 

are    also    practical!-    waste.     The   inventor   grinds    tl 
"  waste  "  materials  finely,  and  mixes  with  Portland  cement, 
with  the  addition  of  water  in  the  usual  way.     The  concrete 
thus  -        essed  in    moulds,    making  an    artificial 

paving  or  "flagstone." — V.  (  '. 

sitting  the  Action  of  Acids,  Acid  Vap 
ami  Hi  it :  Impts.  in,  J.  C.  Rombach  and  K.  S.  Restieaux, 
botl.   of    Melincrethan,  Neath,   1 1  -hire.      Eng. 

Pat.  12,024,  Ma*  15,  1897. 

A  MXrrjKE  of  silicate  of  sola  and  asbestos,  to  form  a 
cement  by  dilution  with  water,  hydrochloric  acid  or  other 
acid  solution  being  u?ed  as  a  finishing  wash  or  fixing  agent. 

— V.  V. 

Enamels  or  Cements,  Process  of  Manufacture  of  Agglu- 
tinanl.  B.  J.  B.  Mills,  London.  From  La  Granitine 
Soe.  Anonyme,  lirussels.  Ens.  Pat.  15,330,  Sept.  2, 
1897. 

A  bolt  lh'.v  of  silicate  of  soda  is  prepared  having  a  del  - 
ofl°to2°B.     In   this,  chloride  of  magnesium  is  dissolved 
until  the  density  reach  _    B.,  then  solution  of  sul- 

phate of  alumina   is  added   to   bring  it  up  to  32"  or  33    B. 

Finally.  SS  per  cent,  of  this  liquid  is  mixed  with  4j  per  cent. 
of  calcined  magnesite,  forming  a  cement  which  "  not  only 
constitutes  on  the  surface  of  ceramic  products  a  most 
brilliant  enamel,  but  also  a  powerful  element  of  cohesion 
of  foreign  substances  with  which  it  is  mixed." — V.  C. 


X.-METALLUEGY. 

Pyritic  [Copper]  Smelting,  The  Pt    -       Mode  of.   H.Lang. 

Eng.  and  .Mining  J.  1897,  64,  3r — 3S. 
The  author  comes   to  the  following  conclusions  from  the 
experience  of  the  past  two  or  three  years. 

Charges  containing  no  more  than  one-third  of  their 
weight  of  sulphides  can  be  smelted  with  as  little  as  2|  per 
cent,  of  coke  and  with  a  very  high  concenrratiou.  The 
Blags  made  in  pyritic  smelting  are  as  free  from  eopp 
those  from  ordinary  matting,  and  those  which  have  iron  as 
almost   the  only   base,  are   as   free  from  copper,  gold,  and 


silver  as  those  containing  lime  or  other  base.  The 
portion  of  silica  in  the  charge  undergoing  fusion,  infltu 
the  concentration  ol   pyritous  a  [tent;  the 

charge  (mould  contain  us  much  silica  as   the  furnace  will 

stand    for   the    heal  i  fuse  the    material,  and    to 

induce  the  separation  ol  the  iron.      \.  S. 

Gold  Field,  Th   Witwatersrand.     vV.  Y.  Campbell. 
Eng.  and  Mining  .1.  L897,  64,  36. 

Tun  country  rock  on  the  Witwatersrand  i-  sandstone, 
quartzite  and  shale,  anil  the  seams,  which  dip  south  at 
angles  of  from  IS  85  from  the  horizon,  vary  from  knife- 
edge  selvages  of  black  ferruginous  sand,  rich  in  gold,  ti] 
solid  conglomerate  seam-  of  10  and  15  ft.  The  stril. 
earns  is  mainly  east  and  west,  and  the  average  thick- 
is  a  i"  on  the  easl  sections  and  2 — 4  ft.  on  the  Central 
Hand.  The  gold  is  practically  all  in  the  cement  coating 
binding  the  pebbles,  and  is  very  seldom  indeed  found  in 
m.i.  -  themselves  or  in  the  country  rock.  It  nearly 
always  occurs  in  very  fine  crystals  and  in  mechanical  com- 
bination with  the  cement  or  pyrites.  Greenish  diami 
are  occasionally  found  in  the  mortar  boxes.  The  line  of 
oxidation  is  erratic,  oxidised  ore  being  sometimes  found 
below  unoxidised  at  some  iepth;  the  average  depth  is 
about  200  ft.— A.  S. 

Cyanide  Proces      G  Prof.  Christy  on  thi  ■  .1  Review. 

\V.  Bettel.     South  African  Min.  J.,  Ma-  8,  I 
Tin-   is  a  criticism  of   Christy's  paper  on  the  Solution  and 
Precipitation  of  the  Cyanide  of  Gold  (this  Journal,  1897, 
33-J).     The  Eisner  equation   is  deemed  insufficient,  as  an 
intermediary   reaction    producing   !!._.< )_,    or    an   equivalent 

m...  has  been  observed.     Bodlaender,  of  Clansthal, 
ha-  represented  the  two  stages  thus  :  — 

I.  An,  +  -lKC'y  +  2H_<  >  +  <>..=  2KAuCys  +  ^KHi  i  -  II_t  c. 

II.  4KCy   r  H,<>;  +  Au,  =  2KAuCy,  +  JKHO. 

Bettel  suggests  the  following:— 

I.  6KCy  +  Au2+O,  +  2Ha0      KAuCys  +  KAuCy4  +  4EH0. 

II.  KAuCy.  +  Au,  +  2KCy  =  3EAuCyr 

MaeArthur  asserted  that  gold  will  dissolve  in  cyanide 
solutions  in  the  absence  of  free  oxygen,  and  this  i-  possible 
in  the  presence  of  basic  ferric  sulphate,  which  forms  potas- 
sium forricyanide  with  the  cyanide.  Free  cyanogen  in  the 
presence  of  cyanide  solution  is  almost  without  action  on 
metallic  gold.  The  addition  of  the  oxidising  agents  covered 
by  Julian's  patents  has  been  proved  of  CO  value  to  the 
industry  ;  and  it  is  not  true  to  assert  tha:  potassium 
chlorate,  nitrate,  and  bichromate  are  of  assistance  in 
promoting  the  solution  of  gold,  as  they  are  too  stable  in 
alkaline  solution  to  produce  any  such  action.  The  author's 
experiments  do  not  corroborate  the  statement  that  nearly  all 
the  oxidisine;  agents  are  found  to  be  effective.  1 1 ■  regard 
to  the  solubility  of  gold  sulphide  in  potassium  cyanide,  it  is 
pointed  out  that  the  presence  of  silver  in  the  gold  would 
greatly  impede  or  even  prevent  the  action  by  the  formation 
of  a  film  of  insoluble  silver  sulphide.  The  author  has  also 
shown  previously  thai  the  presence  of  soluble  sulphides  in 
the  fully  aerated  cyanide  solution  prevents  the  solution  of 
metallic  gold  in  it,  unless  oxidants  or  -  -      stance  such 

ad  hydroxide  or  carbonate  be  added.  The  regenera- 
tion of  the  cyanide  solution  proposed  by  Christy  has  already 
been  patented  by  Adair  in  the  Transvaal,  "but  although 
-  -sl'iil  in  the  laboratorj .  the  process  was  found  bv  Adair 
to  be  unsatisfactory  on  the  large  scale.  The  author  con- 
rs  that  de  Wilde's  cuprous  precipitation  method  has  not 
the  elements  of  a  successful  commercial  process.  In  regard 
to  the  recovery  of  cyanide  of  potassium  from  strong  solutions 
by  zinc  sulphate,  Haul's  method  was  anticipated  bv  the 
author  in  1893,  but  his  patent  hus  not  been  worked,  owing 
to  the  distinct  solubility  of  zinc  cyanide  in  water,  especially 
in  the  presence  of  hydrocyanic  acid.  The  priuciple  now- 
adopted  by  Hettel  consist-  in  filtering  the  zinc-treated 
solution,  after  slight  acidification,  through  a  filter-bed  of 
bright  iron  turnings  or  spongy  iron,  followed  by  filtration 
through  magnesian  limestone.  The  spongy  iron  removes 
all  traces  of  gold  from  the  solution.     The  statement  that 
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cold  cannot  lie  precipitated  by  zinc  shavings  unless  0-1 
to  0-2  per  cent,  of  tree  cyanide  be  present,  is  disproved 
by  daily  practice  on  the  Rand,  where  cyanide  solutions 
containing  only  0-04  per  cent,  of  free  KCy  are  reduced 
from  3  or  4  dwt.  to  as  many  grains  per  ton.  Finally,  the 
author  ridicules  as  thoroughly  unpractical  and  prohibitive 
as  to  cost,  the  proposal  to  acidify  solutions  containing 
calcium  hydroxide. — W.C..  M. 

Slimes,  Zinc-Gold ;  Reduction  of .    E.  11.  Johnson.     I'roc. 

them,  and  Metall.  Soc.  of   s.  Africa,  for  June  19,   1897, 

12—15. 
Ar  the  Princess  Works,  two  C-ft.  clean-up  vats  have  to  be 
used  in  default  of  a  filter  press.     <  lac  of  these  is  fitted  with 
a    false  bottom,  having   holes   1    in.  square,  covered  with 
fine,  closely-woven   canvas.     ISelow   the   partition,  a  lj-in. 
pipe  is  passed  through  the  side  of  the  vat  and  connected  to 
a   small   suction  pump,  which   delivers  the   filtrate  into   a 
launder  leading  to  the  top  of  the  precipitation  boxes.     The 
zinc-gold  slimes  are  bucke'ed  into  the  filter  vat,  and  are 
there"  filtered  and  washed  with  the  aid  of  the  pump.     The 
filtration   is    slow,   but  must    not    be   hurried   for   fear  of 
bursting  the  canvas.     When  free  from  cyanide,  the  moist 
climes  are   weighed  in  buckets  as  they  are  transferred  to  a 
large  sheet-irou  tray  placed  alongside  the  acid  tank.     The 
second  vat  is  used  for  acid  treatment,  and  is  fitted  with  a 
detachable  wooden  stirring  apparatus  and  a  cover  provided 
with   a   3 -in.  pipe   to   lead   fuinei    to  the    outside   of   the 
building.      There   is  also  a   feed   hopper,  with   sheet-iron 
valve  below   and  cover  above,   to   enable   the  charges  of 
slime  to  be  introduced  without  escape  of  fume.     It  is  found 
best  to  use  1  lb.  of  strong  sulphuric  acid  per  pound  of  moist 
slime  (equivalent  to  lj  lb.  of  acid  per  pound  of  slime,  dry"). 
Sufficient  water  to  form   a  10  per  cent,  solution  of  the  acid 
is  first  placed  in  the  vat,  the  sulphuric  acid  is  then  mixed 
in,  and   finally   the   slimes   are   introduced   with   constant 
stirring,  and  the  hopper  and  buckets   are  rinsed  with   a  jet 
of  water.     The  agitation  is  maintained  for   half  an   hour 
after  action  has  apparently  ceased.     The  vat   is   filled  up 
with  water,  and  the  contents  ate  allowed  to  settle.    Working 
with   dilute    acid  and   without    heating,  perfect   settlement 
results  within  an  hour.     The  use  of  a  steam  jet  renders  the 
settlement  more  difficult.     The  deposit  is  then  washed  until 
neutral,  by  (usually  four  or  five)  successive  washings,  the 
water  being  well  stirred   each  time  by  a  paddle,  and  after- 
wards siphoned  off.     An   average   runnning  sample  of  the 
washings   assayed    1.3   grs.   per  ton.     The  slime  is  dried  in 
large  enamelled  east-iron  dishes,  the  cakes  are  next  broken 
up  and  heated  to   a  higher  temperature  in  thin  layers  on 
small  sheet-iron  trays;  and,  when  cool,  are  ground,  fluxed, 
and  transferred  to  a  crucible.     The  substance  fuses  quietly 
and  with  little  fume,  yielding  50 — 60  per  cent,  of  the  weight 
of  slime  as  bullion.  The  average  fineness  of  last  year's  bullion 
was  about  820,  and  the  slag,  after   panning  out  a  few  prills, 
contained  23  oz.  per  ton.     1  ton  of  such  slag  accompanied 
the  production  of   11,627   oz.   of  gold   in  the  space  of  two 
years,  which  works  out  to  0-2  per   cent,  of   the  gold  being 
locked  up  in  the    slag*.      From   the   following  cost   of  a 
typical  •'  clean-up,"  it  is  seen  that  the  cost  of  reduction  is 
6*7(1  per  fine  oz  :  — 

Dry  weight  of  zinc-gold  slimes 501  lb. 

after  acid  treatment l"((   ■■ 

Yield  of  tin.  gold ''-"  oz. 

k  *.  a. 

of 672 lb. ol acid    j   IV 12  '-  1" 

„        I  it.  ''->■  Per  evvt 12     1 

„     9  lb.  of  sodium  carbonate  <S.%i4.  per  lb.  0  1  10 

„     :                               W.  per  lb 0  3    " 

„      3  hogs  of  coto                             -  -  2    0 

1  No.  GO  crucible 1  7    <• 


The  cost   of  tl.e  acid  may  render   this  process   slightly 
than    the    calcination    method,   but    the 
immunity  from  unaccountable  losses  and  the  small  amount 
of  "old  left  in  the  slags  more  than  compensates  for  this. 

— \V.  G.  M. 


Nickel,  The  Fluidity  of  Melted.     J.  Gamier.    Comptes 
Rend.  1 897, 124,  1447-1448. 

At  a  meeting  of  the  Iron  and  Steel  Institute  in  1891,  thc- 
author  propounded  the  view  that  the  strengthening  effect  on 
steel,  of  small  quantities  of  nickel  is  due  to  the  extreme 
fluidity  of  the  melted  nickel,  which  enables  it  t-  penetrate 
into  and  fill  the  intermolecular  interstices  of  the  less  fluid 
steel.  He  has  obtained  confirmation  of  this  view  from  the 
accident  of  a  piece  of  wood-charcoal  becoming  fixed  near 
the  lip  of  a  crucible  which  was  used  for  the  reduction  of 
nickel  in  the  works  of  the  Canadian  Copper  Co.,  Cleveland, 
Ohio.  The  vessels  of  the  wood  were  found  to  be  penetrated 
by  the  fluid  nickel,  which  was  obtained,  after  breaking  up 
the  charcoal,  in  the  form  of  hair-like  threads  of  extreme 
tenuity,  very  flexible  and  malleable. — J.  T.  I). 

Nickel  Refining,  Modern  American.     T.  Flke.    Zeits.  fur 
Elektroehem.  1897,  [23],  521—521. 

Two  distinct  methods  are  in  use  for  the  treatment  of  the 
matte  produced  by  smelting  Canadian  nickel-copper  ores  in 
water  jackets,  and  averaging  20 — 25  per  cent,  of  copper, 
18 — 23  per  cent,  of  nickel,  25 — 35  per  cent,  of  iron,  and 
20 — 30  per  cent,  of  sulphur,  according  as  it  is  desired 
(1)  to  obtain  an  alloy  of  copper  and  nickel,  and  (2)  to 
recover  the  pure  metals  separately. 

(I.)  The  matte  is  concentrated  in  a  Bessemer  plant,  and 
the  high-grade  matte  thus  produced  is  roasted  and  reduced 
to  the  copper-nickel  alloy.  At  the  Sudbury  Works,  Ontario-, 
of  the  Canadian  Copper  Company,  25  tons  of  cupola  matte 
are  treated  and  15  tons  of  Bessemer  matte  produced  in  24 
hours.  In  the  converters,  the  iron  is  almost  entirely  removed, 
the  sulphur  reduced  to  from  12 — 15  per  cent.,  aud  the 
copper  and  nickel  increased  to  about  43  per  cent,  and  40  per 
cent,  respectively.  The  converter  slags  average  2  per  cent- 
of  copper  and  3.j  per  cent,  of  nickel,  and  are  returned  to 
the  cupolas  for  remelting.  The  exact  point  at  which  the 
blast  should  be  increased,  after  the  iron  is  removed  and 
before  the  nickel  is  reduced  in  quantity  to  slag,  can  only 
be  fixed  by  long  experience. 

The  average  composition  of  the  Bessemer  matte  is  43'3fr 
per  cent,  of  copper,  39-96  per  cent,  of  nickel,  0"3  per  cent- 
of  iron,  1 3  ■  7 6  per  cent,  of  sulphur,  7  oz.  per  ton  of  silver, 
0'1 — 0-2  oz.  per  ton  of  gold,  and  0'5  oz.  per  ton  of 
platinum  and  palladium.  The  alloy  produced  contains 
about  51  per  cent,  of  copper  and  48  per  cent,  of  nickel,  and 
is  used  in  the  manufacture  of  German  silver.  The  cost  of 
Bessemerising  the  ordinary  matte  is  stated  to  be  12 — 15  dols- 
per  ton. 

The  author  proposed  in  a  previous  article  (Eng.  and 
Mining  J.,  Jan.  30,  1897)  to  refine  Bessemer  matte  by 
dissolving  it  in  dilute  sulphuric  acid,  removing  the  copper 
bv  an  electric  current  of  low  voltage,  and  then  increasing 
the  voltage  so  as  to  deposit  the  nickel  free  from  copper,  the 
precious  metals  being  recovered  from  the  slimes. 

(2.)  When  it  is  desired  to  obtain  nickel  oxide  cr  metallic 
nickel,  the  ordinary  matte  is  smelted  in  a  cupola  with  salt- 
cake  and  coke.  In  this  way  the  saltcake  is  reduced  to 
sodium  sulphide,  which  unites  with  the  greater  part  of  the 
iron  and  copper  to  form  so-called  "  tops,"  and  is  tapped, 
together  with  the  more  nickeliferous  "  bottoms  "  into  pots 
and  allowed  to  cool.  The  tops  are  then  separated  by  hand 
from  the  heavier  bottoms.  The  weathered  tops  from  the 
above  process  are  subjected  to  what  is  termed  top  smelting, 
i.e.,  they  are  smelted,  together  with  a  little  matte  and 
^ufticient  coke,  in  a  second  cupola,  so  as  to  again  produce 
tops  and  bottoms.  In  this  process,  the  soda  in  the  tops  takes 
up  some  sulphur  from  the  nickel  in  the  matte  and  forms  a 
sulphide,  which  unites  with  part  of  the  iron  and  copper. 

In  bottom  smelting,  the  bottoms  from  the  first  and  second 
cupolas  are  mixed  with  saltcake  and  coke  in  a  third  cupola, 
in  which  tops  and  final  bottoms — composed  of  highly 
nickeliferous  sulphide — are  produced.  The  latter  is  roasted 
with  salt  in  a  reverberator;  furnace  and  heated  to  a  tem- 
perature at  which  as  much  nickel  oxide  as  possible  is  formed, 
together  with  the  chlorides  and  sulphates  of  copper  aud  the 
precious  metals.  The  roasted  mass  is  then  leached  to 
separate  the  insoluble  nickel  oxide  from  the  chloride  and 
sulphate  solution.  The  latter  contains  nearly  all  of  the 
copper,    silver,    aud   palladium    in    the   roasted    bottoms. 
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Formerly,  ■  eemenl  oopper  m  produced,  containing  BO  per 
,ii  oopper  wit))  60  ii/..  of  plarinnm  and  40  "/.  oi 
palladium  per  i>>ii,  h\  placing  iron  plates  directly  in  the 
solution]  bul  now  the  precious  metals  are  precipitated  out 
by  .i  new  method,  nnd  the  residual  solution  is  then  sprinkled 
on  hoi  to]  s  or  treated  with  -.r.i| •  iron  to  produce  cement 
copper.  The  leached  nickel  oxide  is  reduced  with  eoki 
the  Orford  Works,  near  Constable's  Hook,  N.J.)  to  crude 
nickel,  which  is  cast  into  anodes  containing  95 — 96  per  cent, 
of  nickel,  0*2— 0*6  pet  cent,  ol   copper,  0"75  per  cent  of 

iron,  0*515  percent,  of  silicon,  0'45  per  cent.  of.  carl 

3  pii  .nit.  of  sulphur,  and  u-,",  <>,-.  jut  ton  of  platinum. 
Phese  anodes  are  eleclrolytically  refined,  a  cyanide  bath 
being    proh  ployed,   and  refined   nickel    is    finally 

obtained  containing  99'5 — 99-7  per  cent,  of  nickel,  0*1  — 
0*2  per  cent,  of  copper,  ii-(i')  per  cent,  of  arsenic,  0*02  per 


cent   of    sulphur,  0-1    per  cent,   of  iron,   and    traces   or 
platinum.    The  anode  scrap  is  remelted  into  nickel  an 
and  the  slime  treated  to  recover  platinum. 

The  final  tops.  , Bisting  chief!)  of  ■  tb  sulphide  of  coppei 

and  soda,  are  leached,  and  the  copper  sulphide  thus  obtained 
as  residue  contains  only  traces  of  nickel  and  platinum,  bnl 

nearly  all  of  the  gold  and  silver  in  tl riginal  matte.     The 

solution  carries  down  sodium  sulphide,  thiosulphate,  and  car- 
honatc.  &c.,  ami  the  sodium  salts  obtained  on  m  are 

added  to  the  smelting  charge,  The  copper  sulphide  ■-  reduced 
in  reverberatory  furnaces  to  metal  and  east  into  anodes,  and 
the  latter  are  refined  electrolytically  by  the  ordinary  multiple 

pr ss  in  a  sulphate  hath.     The  gold-silver  slime  obtained 

is  added  to  a  had  charge  and  cupelled  down  :o  dork  bar-. 
The  dork  is  parted  by  sulphuric  acid  in  the  ordinary  way, 
and  east  into  bars  of  fine  silver  and  fine  gold. 
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Diagrammatic  Scheme  of  tiik  Obford  Method  of  Treating  Nickel  Copper  Matte. 


—A.  S\ 


Nickel  Steel :  Physical  Properties.     Engineer,   \a".  20 
1S97,  187. 


from    the    Lead   and   other   Metals.       B.   Mohr,  Hamp- 
stead.     Eng.  Pat.  13,169,  June  15,  1896. 
Steel  alloyed   with  nickel   possesses  a  property  of  high        The  pulverised  ore  is  fused  with  acid  sodium  or  potassium 
iniportanee,  in  that  it  does  not  develop  cracks.     It  would        sulphate,  and  the  Fused  mass   ,s  dissolved  in  hot  water    a 
appear  that  extensive  employment  of  nickel  steel  will  before        small  quantity  of  sulphuric  acid  being  added  when  necessary 
long  be  made  by  boder  makers,  for  in  high-pressure  steam        From  the  solution,  zinc  is  deposited  bv  electrolysis  and  the 


boilers  a  large  saving  in  weight  will  ensue.  For  railway 
purposes,  too,  this  alloy  must  have  a  bright  future,  as  it 
>hould  be  specially  adapted  for  locomotive  details. 

Iron  Ores,  Notes  on  the  Determination  of  Insoluble  Phos- 
phorus in.  C.  T.  Mixer  and  H.  W.  Du  Hois.  J.  Frank- 
lin Inst.  1897,  144,  137. 

See  under  XXIII.,  page  763. 

PATENTS. 
Sulphide  Ores,  Treatment  of ,  for  the  Separation  of  Zinc 


liquid  is  then  concentrated  by  evaporation  unti'l  it  is  strong 
enough  to  be  used  for  the  fusion  of  a  fresh  batch  of  ore. 
The  lead,  silver,  &c.  of  the  insoluble  residue  is  treated  by- 
known  methods. — J.  H.  C. 

Sulphide  Ores,  An  Improved  Regenerative  Process  for  the 
Treatment  of.     E.  T.   Turner,  Adelaide,  Sth.  An- 
Eng.  Pat.  15,749,  July  16,  1896. 

Si  LPHIDE  ores  of  zinc  and  lead  containing  small  propor- 
-  of  gold,  silver,  and  other  metals  are  placed,  without 

being  pulverised,  in  vats  or  digesters  provided  with  cas-tight 

lids  and  perforated  bottoms,  arranged  in  series,  and'standwiE 


- 
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over  crucible*  which  can  be  heated.  The  said  ores  are 
sprayed  from  above  with  aqueous  hydrochloric  acid  from  a 
tank,  whilst  at  the  same  time  gaseous  hydrochloric  acid  is 
iied  below  the  perforated  bottom  from  a  generator. 
The  ore  is  gradually  disintegrated,  and  a  strong  solution  of 
metallic  chlorides  passes  down  into  the  crucibles  together 
with  the  undissolved  portions  of  ore  and  gungue.  This 
solution  is  kept  at  the  boiliug  point,  raised  by  suitable 
means,  and  made  to  pass  through  a  new  portion  of  ore, 
until  a  neutral  saturated  solution  of  chlorides  is  obtained. 

The  disintegration  of  the  ore  is  accompanied  by  the 
produetiou  of  sulphuretted  hydrogen,  which  is  also  made 
to  circulate  through  the  ore  under  treatment  until  it  finally 
p.i-s.  5,  practically  free  from  hydrochloric  acid,  into  a  purify- 
ing chamber,  and  thence  to  a  gasholder,  from  which  it  is 
drawn  off  to  be  used  as  fuel. 

As  each  crucible  becomes  filled  with  particles  of  unde- 
composed  ore  aud  gangue,  and  with  the  deposited  chlorides 
i,  i.  lead,  zinc,  &c,  its  vat  or  digester  is  disconnected, 
and  it  is  withdrawn  from  the  series.  The  temperature  of  the 
mass  in  the  crucible  is  now  raised  to  about  300°  C,  when  a 
fused  mass  of  chlorides,  &e.  is  produced,  which  is  subse- 
quently lixiviated,  and  the  metals  precipitated  from  the 
solution. — J.  H.  C. 

Metals  and  Alloys,  An  Improved  Method  for  the  Produc- 
tion of.  C.  Vautin,  London.  Eng.  Pat.  16,085,  July 
28,  1896. 
The  compounds  to  be  reduced,  are  finely  pulverised  and 
mixed  with  finely  powdered  aluminium,  or  a  mixture  of 
aluminium  and  magnesium  ;  a  small  portion  of  a  mixture 
similar  to  the  first,  but  coming  more  easily  into  reaction,  is 
placed  on  the  top,  and  this  is  heated  so  as  to  start  its 
reaction,  which  then  spreads  to  the  main  mass,  being  main- 
tained by  the  heat  developed  by  the  initial  reaction. 

For  example,  to  obtain  the  metal  chromium,  equivalent 
parts  of  oxide  of  chromium  and  aluminium  are  placed  in  a 
crucible  which  has  been  previously  lined  with  magnesia. 
Upon  the  mixture  is  placed  a  little  cartridge  composed  of 
peroxide  of  barium  and  aluminium  intimately  mixed  and 
compressed.  To  this  cartridge  a  thin  piece  of  magnesium 
i*  attached.  When  this  is  ignited,  it  ignites  the  cartridge 
and  reduces  the  peroxide  of  barium,  and  by  this  reaction 
enough  heat  is  produced  to  ignite  the  whole  mass,  similarly 
reducing  the  oxide  of  chromium  to  metal. — J.  H.  C. 

Solutions  of  Cupper,  An  Improved  Process  for  the  Pre- 
paration and  Purification  of.  J.  C.  Graham,  Loudon. 
Eng.  Pat.  17,127,  Aug.  1,  1896. 
Crude  cuprous  chloride  solutions,  containing  iron  aud 
other  impurities,  such  as  the  liquors  obtained  by  "  lixiviating 
ores,"  are  treated  with  lime  or  an  alkali,  in  such  proportion 
as  to  precipitate  ferric  hydroxide,  leaving  the  copper  salt 
undecomposed.  The  copper  is  then  thrown  down  from  the 
cleared  liquor  as  hydrated  oxide  by  a  further  addition  of 
the  lime  or  alkali.  The  precipitate,  after  collection,  is 
churned  with  water  through  a  centrifugal  pump,  and  after 
settling,  the  process  is  repeated  to  complete  the  washing. 
The  cuprous  hydroxide  may  then  be  dissolved  by  sulphuric 
acid,  aud  copper  electro-deposited  from  the  solution.  "  If 
the  original  impure  solution  was  a  sulphate  and  not  a 
chloride,  then  the  second  addition  of  a  base  may  be 
dispensed  with." — E.  S. 

Gold  and  Silver,  Impts.  in  the  Recovery  of,  from  their 
■<ms.  W.  H.  Gopner  and  II.  L.  l)iehl,  Hamburg. 
Eng.  Pat.  17,493,  Aug.  7.  1896. 
Gold  and  silver  are  precipitated  from  their  cyanide  solu- 
tions by  adding  cuprous  cyanide  or  silver  cyanide  or  their 
mixture,  an  I  then  adding  an  acid  to  effect  precipitation. 
The  precipitate  is  dissolved  by  a  fresh  quantity  of  the 
cyanide  solution  obtained  by  leaching,  and  arid  again  added 
so  as  to  el  ssive  precipitations  from  the  said  solu- 

tion.—J.  II.  C. 

Zinc  Ores  or  Ore  Residues ;  Impts,  in   and  relating  to  the 

Treat  hi    the   Production   of   Zinc,    Chlorine, 

Sodium    Sulphate,    and    other    Products.      II.    Brewer. 

Pat.  17,639,  Aug.  12,  1896. 

en i ije  ores  are   roasted  with  sodium  chloride  and  then 

leached,  so  as  to  dissolve  out  the  sulphates  thus  formed. 


Calcium  chloride  is  then  added  so  as  to  convert  them 
into  chlorides  and  to  regenerate  the  sodium  chloride. 
The  gypsum  thus  formed  is  separated,  as  also  auy  iron 
present,  preferably  by  means  of  calcium  carbonate,  as  ferric 
hydrate.  The  liquid  is  then  evaporated,  and  the  excess  of 
sodium  chloride  (and  of  sodium  sulphate)  crystallised 
out.  Finally,  the  solution  is  electrolysed  so  as  to  yield  zinc 
and  chlorine. — J.  H.  C. 

Tin  O-ride,  Treatment  of,  in  the  Form  of  Powder.  Sludge, 
in-  Paste,  for  the  Smelting  thereof.  E.  E.  von  der  Linde, 
Crcfeld.    'Eng.  Pat.  11,602,  May  10,  1897. 

The  tin  oxide,  &c.  is  mixed  with  a  small  proportion  of 
caustic  alkali  or  alkaline  carbonates,  tin  slag  is  added,  and 
then  lime  or  carbonate  of  lime.  Water  is  added,  and  the 
mixture  is  ground  fine  so  as  to  produce  a  tough,  pasty  mass, 
which  is  moulded  into  briquettes  and  dried.  The  following 
proportions  are  recommended:  — 100  parts  of  tin  oxide, 
10  parts  of  slag,  S  parts  of  lime  or  carbonate  of  lime,  and 
2-5  parts  of  caustic  alkalis  or  alkaline  carbonates. 

—J.  H.  C. 


XL-ELECTRO-CHEMISTRY  AND 
ELECTRO-METALLURG-Y. 

(A.)—  ELECTRO-CHEMISTKY. 

The  Copper  Voltameter :  Its  Advantages  and  Disadvan- 
tages. F.  Foerster.  Zeits.  f.  Elektrochem.  1897,  3, 
479—482  and  493 — 19  7. 

The  copper  voltameter  is  largely  used  by  chemists,  mainly 
because  it  is  so  very  handy.  The  results  obtained  from  it,  espe- 
cially with  small  currents,  are  kuown  to  be  rather  uncertain. 
Investigations  made  by  the  author  (with  O.  Seidel)  on  the 
electrolysis  of  copper  sulphate  solutions  show  how  aud  why 
the  copper  voltameter  can  be  used  for  accurate  work. 
They  show  that  in  the  electrolysis  of  copper  sulphate  solu- 
tions between  copper  electrodes,  the  simple  transference  of 
copper  from  the  anode  to  the  cathode  is  not  always  the  only 
process  which  goes  on.  Copper  forms  two  sets  of  salts, 
and,  during  the  reaetious  which  go  on,  cuprous  salts  may  be 
formed.  Hitherto  the  existence  of  a  cuprous  sulphate  has 
not  been  admitted.  The  authors  have  not  succeeded  in 
obtaiuing  it  in  the  solid  form,  but  they  have  no  doubt  that  it 
can  exist  in  solutions  of  cupric  sulphate,  even  if  only  in  a 
dilute  state.  It  is  formed  at  the  cathode,  especially  when 
the  current-deusity  is  less  than  0'01  ampere  per  square 
decimetre.  The  tendency  of  cupric  ious  to  become  trans- 
formed into  cuprous  ions  increases  with  temperature,  so  that 
at  100°,  even  with  a  current-density  of  0-03  ampere  per 
square  decimetre,  in  concentrated  copper  sulphate  solution 
the  current  forms  almost  exclusively,  cuprous  ious  at  the 
cathode. 

As  was  long  ago  shown  by  Jacobi,  these  ions  can  even 
be  formed  without  any  current,  by,  the  action  of  copper  on 
cupric  ions  (e.g.,  in  the  case  of  cupric  chloride)  ;  thus  : — 

+  +  + 

Cu  +  Cu  =  2Cu. 
In  neutral  solutions  the  cuprous  sulphate  formed,  as  soon 
as  its  concentration  reaches  a  certain  value,  suffers  hydro- 
lysis ;  thus  : — 

2C'u  +  S(  1,  +  H.,0  =  Cu,0  +  2H  +  SO.. 

Cuprous  oxide  is  deposited  on  the  cathode  (often  in 
brilliant  crystals),  and  the  solution  becomes  acid.  If  the 
solution  is  acid  enough,  the  hydrolysis  does  not  take  place, 
and  more  cuprous  ions  remain  thau  in  neutral  solution. 
But  as  soon  as  the  proportion  of  these  to  cupric  ions 
reaches  a  certain  value,  they  interchange,  with  deposition  of 
metallic  copper — 

+        +  + 
2Cu  =  Cu  +  Cu. 

This    should  be  regarded  as   "secondary"   copper.      It 
I     forms   separate   crystals,  not  like  the  usual    smooth  deposit 
from  acid  solutions. 

One  of  the  most  important  points  in  the  use  of  the 
copper  voltameter   is    the    composition    of   the   electrolyte. 
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Tlii-i  i-  generally  concentrated,  and  rightly  so:  a  weak 
notation  is  apt  to  give  n   pulverulent   depos  r  on 

the  oathode.     With  regard  t>>  tin.-  presenot  and 
cuprous  imi~.  it  must  be  pointed  out  that    the  voltameter 
i-  used    in  presence  of  :>i r,  and   on   exposure   to   «ir,  the 
cuprous  ion-  are  oxidised  to  cupric  ions.     If  the  solution 
I.  copper  sulphate  i-  formed — 
— 

acn  +  2H  +  aso4  +  o     ai  u  -  aso4     n,o. 

If  it  is  neutral,  basic  copper  sulphate  is  formed — 

2Ct  80H  +  0      SO       ffjO  •  Cu(OH)s,(  aS 

In  his  second  paper  the  anthor  discusses  the  errors  of 
the  copper  voltameter,  and  hoi?  they  can  best  I 
It  has  one  unavoidable  defect,  viz.,  the  low  electro-chemical 
equivalent  of  copper.  But  when  the  composition  of  the 
electrolyte  and  the  density  of  the  current  are  suitably 
chosen,  the    instrument    is   a    more    a  DC    than    is 

usually  supposed.  It  is  handier  and  simpler  than  tin- 
silver  or  mercury  voltameter,  and  will  remain  the  favourite 
instrument  for  technical  work.  For  general  use  an  electro- 
lyte containing  12."i  grins,  of  crys  allised  copper  sulphate 
and  ,".ii  grms.  of  pure  sulphuric  acid  (sp.  gr,      -  t  litre 

i>  recommended.     When    small  current-   and   low  current  - 
■  -ies   have   to   be  used,  it   is  well   to  add   alcohol,  as 

amended  by  Oettel,  who  uses  nn  electrolyte  made  up 
of  a  litre  of  water.  150  grms.  of  copper  sulphate,  SO  grms. 
of  sulphuric  acid,  and  ">0  grms.  of  alcohol.  By  proper 
adjustment  of  the  current-density,  current-  from  0-01 
ampere  down  to  0*005  ampere  can  be  measured  with 
sufficient  accuracy.  The  cathodes  are  made  of  copper 
wires  l  mm.  thick,  flattened  ont  at  the  ends.  But  for 
verj  small  currents  the  author  prefer-  to  use  a  closed 
voltameter  in  which  the  electrolyte  and  electrodes  arc  kept 
from  contact  with  the  air.  In  this  case  no  alcohol  is  added 
to  the  electrolyte,  but  hydrogen  is  allowed  to  bubble  through 
it  befoie  and  during  the  electrolysis.  In  order  to  prevent 
undue  variations  of  current-density,  a  uumber  of  cathodes 
of  varying  size  should  be  kept  ready,  the  smallest  being 
made  by  flattening  out  the  ends  of  platinum  wires  0"5  mm 
thick.  When  large  currents  are  measured,  it  is  well  not 
to  allow  the  current-density  to  exceed  2  amperes  per 
Ire.      Above    this    the   copper    is    apt    to    be 

-  ted  on  the  cathode  in  a  loose  powdery  form. 

— d.  ]•:.  J. 

Electri  !i/^;-  of  Mixtures.     A.  Schrader.     Z.-its.  f.  Klekro- 
chem.  lc'.'7.  3,  498—505. 

When  a  mixture  of  aqueous  solutions  of  copper  sulphate 
and  sulphuric  acid  is  electrolysed,  hydrogen  and  copper 
are  generally  set  free  at  the  cathode,  but  -ometimes  copper 
alone.  According  to  HittorPs  views  as  to  the  nature  of 
electrolytic  processes,  the  current  traverses  the  two  dis- 
solved electrolytes  in  proportion  to  their  respective 
conducting  powers  in  the  mixture.  Primarily,  hydrogen 
and  copper  are  set  free  at  the  cathode,  but  by  a  secondary 
reaction,  a  part  <^'  the  primary  hydrogen  may  deposit  more 
copper.  The  author  has  endeavoured  to  determine  this 
part  under  various  conditions.  The  investigation  naturally 
falls  under  two  heads: — i.Vl  The  determination  of  the 
ratio  i,  in  which  the  current  divides  between  the  two 
electrolytes.  Upon  this  can  be  based  (B)  the  actual 
experiments  upon  the  question  above  stated.  (A)  has  an 
interest  apart  from  (,B),  and  from  the  purely  theoretical 
point  of  view  is  perhaps  the  more  important  question.  The 
most  important  experimental  results  are  the  following  :  — 
(1.)  By  translation  experiments  the  author  has  determined 
the  ratio  in  which  the  current  divides  between  the  com- 
ponents of  two  mixtures,  viz.,  (a)  aqueous  solutions  of 
potassium  chloride  and  potassium  iodide.  (6)  aqui 
solutii     -  -  ilphuric    acid   and   copper   sulphate.      The 

results  obtained  are  used  to  calculate  the  change  of  the 
degree  of  dissociation  of  the  components  produced  by 
mixing.  (2.)  The  translation  -  number  of  acetic  acid 
approximates  with  increasing  dilution  to  the  theorel 
value  X  —  0"  119  :  but  even  with  a  dilution  of  V  =  4  this 
value  is  not  quite  attained.  (V  is  the  uumber  of  litres  which 
contain  a  gramme-molecule  of  CH3.COOH.     The  "  trans- 


lation-numbers" arc  those  of  tic  anion-  ,,t  the  compot 
iii   accordance   with    HittorPs   definition;  so  that   ii    I 
be   N  and   N\  the  translation-numbers  of  the  cations  are 
I  —  N,  and  l-X.  i    (3.)  From  the  results  of(l)  the  author 

determines  what   frac  primary  bydrogi 

deposit  copper  i  in   thi 

ami  IIS')..     Within  the  limits  of  experimental  error  tin- 
fraction  a  can  be  expressed  by  the  formula — 

\ 
a=C      g 
when  C  is  the  current-density  and  A  and  B  are 
For  sufficiently  dilute  solutions,  B  appears  to  he  equal  to  A, 
so  that  the  formula  takes  the  simpler  form — 


v 


— v.  I-:,  j. 


Luckow's  Mi  /."■   trolytic  Production  of  Insoluble 

from  Metallic  Anodes.     Z  its.  £.  Elek- 
trochem.  1897,  3,  482—  i- 

With  regard  to  the  Luckow  patents,  it  has  long  been 
known  that  lead  peroxide  is  formed  on  had  anodes  in 
ii  solutions,  and  white  lead,  chrome  yellow,  &c, 
in  other  solutions.  J'ut  although  these  problems  have 
apparently  been  solved,  everyone  who  has  tried  to  apply 
them  technically  knows  how  very  difficult  it  is  to  carry  out 
the  methods  in  practice.  Hitherto  there  has  bieu  no 
method  which  would  produce  upon  the  anodes 
products  of  sufficiently  approximate  purity  for  commercial 
purposes.  Even  lead  peroxide  thus  prepared  contains  20  per 
or  more  of  impurity.  Tibbits'  process  apparently 
resembles  Luckow's, bnt  owing  to  the  high  concentration  of 
the  electrolyte  or  some  other  cause,  the  white-lead  produced 
In  it  is  neither  pure  nor  cheap  enough.  In  fact,  we  have 
not,  until  now,  had  any  technically- useful  process  for  the 
direct  electrolytic  production  of  lead  peroxide,  white  lead, 
chrome  yellow,  zine  white,  or  similar  product-. 

The  essential  point  of  Luckow's  discovery  i-  iu  the  estab- 
lishment of  the  following  fact  : — When  the  electrolyte  is 
diluted  so  far  th  i  iation  reaches  as  high 

a  degree  a-  will  -till  admit  of  good  conductivity  (what  may 
be  called  its  practical  maximum),  the  desired  products  are 
obtained  in  a  state  of  purity  hitherto  unattained.  In 
addition  to  the  actual  electrolyte, there  is  generally  present  a 

el  salt.  The  ionisation  of  the  first  is  of  primary 
importance;  it  brings  the  anode-metal  into  solution.  The 
role  of  the  second  is  to  convert  the  dissolved  metal  into  the 
desired  compound.  Both  should  he  highly  diluted.  For 
the  preparation  of  insoluble  salts,  a  solution  is  used  in  which 
the  primarily  active  electrolyte  (which  dissolves  the  anode) 
is  to  the  secondary  electrolyte  (which  causes  the  precipi- 
tation! iu  the  proportion  of  80  to  20.  The  end-product  does 
not  adhere  firmly  to   the  anode;  indeed.it  is  formed  at  a 

■  distance  from  it.  It  is  found  at  the  bottom  of  the 
bath  in   the  form  of  a  finely  divided  but  dense   powder  of 

covering  power.  When  cxides  are  required, a  strongly- 
diluted  solution  is  used  of  a  salt,  the  oxide  of  which  does  not 
1  mil  with  the  anode  any  soluble  salt ;  to  this  is  added  quite  a 
-mall  quantity  (0-5  per  cent,  of  the  solid  constituents)  of  a 
the  anion  of  which  forms  with  the  auode-metala  soluble 
compound.  It  i-  convenient  to  use  as  cathodes,  plates  of 
the  same  metal  which  serve-  as  the  anode.  The  solution  is 
generally  kept  neutral ;  in  many  cases  this  is  best  attained 
by  the  addition  of  a  salt,  which  easily  suffers  hvdrolytic 
•ion. 

Preparation   of  Lead  Pen/ride. — The   electrolyte    is 
1 '  5  per  cent   aqueous  solution  of  a  mixture  of  99  ■  .5  part- 
sodium    sulphate    with    0"5    part   of    sodium    chlorate    by 
weight.     It    is    very  -lightly-  acidified   with  sulphuric  acid. 
E.M.F.,  2-s  volts  ;  current-density,  0-2  ampere  per  sq.  dem. 

Preparation  of  White  Lead. — The  electroh  te  is  a  1  -.5  per 

ent.  aqueous   solution  of  a  mixture  of  SO  parts  of  sodium 

chlorate  with  20   parts  of  sodium   carbonate,  and    is   kept 

slightly  alkaline.      E.M.F.,  2   volts;    current-density,   05 

ampere  per  sq.  dcm. 

Preparation  of  Neutral  L.  ad  Chromate. — The  electrolyte 
is  a  1  j  per  cent,  aqueous  solution  of  a  mixture  of  80  parts 
of  sodium  chlorate  with  20  parts  of  sodium  chromate,  and  is 


rit 
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kept  neutral.  E.M.F..  1-8  volts;  :  currant-density,  0-5 
ampere  per  sq.  dcm. 

oration  of  Acid  Lead  Chroma!,:— The  electrolyte 
has  the  same  composition  as  the  preceding,  bu(  is  kept  acid 
with  chromic  acid.  E.M.F.,  1"5  volts;  current-density, 
0-5  ampere  per  sq.  dem.  In  all  the  ahove,  the  anode  is  of 
soft  lead  and  the  cathode  of  har  1  lead. 

Preparation  of  Copper  Oxide. — The  electrolyte  is  a  2  per 
cent,  solution  of  a  mixture  of  95  parts  of  sodium  borate 
and  o  of  sodium  chloride,  an  1  i-  slightly  alkaline.  The 
electrodes  (.here  and  in  the  next  two)  consist  of  copper. 
E.M.F.,  2  volts  ;  current-density,  0-5  ampere  per  sq.  dcm. 
(Same  conditions  for  the  next  two.) 

Preparation  of  Basic  Copper  Carbonate. — The  electro- 
hie  is  a  1-2  per  cent,  solution  of  a  mixture  of  80  parts  of 
sodium  chloride  and  20  of  sodium  carbonate,  and  is  slightly 
alkaline. 

Preparation  of  Basic  Copper  Phosphate. — The  electro- 
lyte is  a  1-5  per  cent,  solution  of  a  mixture  of  SO  parts  of 
sodium  chlorate  and  20  of  sodium  phosphate,  and  is  slightly 
alkaline. 

There  is  no  doubt  that  the  oxide,  zinc  carbonate,  Prussian 
blue,  and  other  substances  which  are  insoluble  or  nearly  so, 
can  be  prepared  by  the  same  process.  The  manufacture  of 
white  lead  has  already  been  tested  in  all  the  technical  details, 
and  capitalists  in  Cologne  and  the  neighbourhood  have 
formed  a  company  to  exploit  the  process. — I).  E.  J. 

Potassium  Bromide  and  Fluoride.  Electrolysis  of.     H.  Pauli. 
Zeits.  f.  Elektrochem.  1897,  3,  474—478. 

After  the  electrolysis  the  amount  of  hypobromite  was 
determined  bv  means  of  potassium  arsenite  in  alkaline 
solution  (2KBrO  +  As.X)3  =  As205  +  2KBr),  and  the  total 
bromine  in  both  salts  (hypobromite  and  bromate)  by  means 
of  potassium  iodide  and  dilute  hydrochloric  acid.  The 
iodine  was  titrated  with  sodium  thiosulphate.  From  the 
two  results  the  bromine  in  the  form  of  potassium  bromate 
can  be  calculated.  Before  commencing  the  electrolytic 
work,  experiments  were  made  on  the  formation  of  hypo- 
bromite and  bromate  of  potassium  chemically.  To  equal 
quantities  of  10  per  cent,  potash  solution,  bromine  was 
added  in  quantities  proportional  to  1:2:4:8:32:48.  The 
results  of  the  titration  are  as  follows  : — 


Bromini-  in 


Hypobromite. 


Bromate. 


0-0*40 

0-0082 

0-2168 

,i  0069 

0-2752 

11-0120 

0-55-28 

0-0J32 

0-6755 

0-2717 

Ti - 

0-8233 

Thus,  when  pota>h  is  in  excess,  the  chief  product  is  hypo- 
bromite.  As  more  bromine  i-  added,  it  acts  upon  the 
hypobromite  first  produced  and  forms  bromate;  and  when 
a  large  exesss  of  bromine  is  present  the  hypobromite  almost 
disappears.  By  heating  the  solution,  hypebromite  is 
partially  converted  into  bromate  ;  the  change  takes  place 
more  rapidly  in  dilute  thin  in  concentrated  solutions. 

The  results  obtained  in  electrolysing  solutions  of  potassium 
bromide  are  in  general  similar  to  those  obtained  by  Oettel 

in   his  investigation   on    the   format] if  hypochlorite   and 

chlorate  by  electrolysing  solutions  of  potassium  chloride. 
In  two  respects  they  differ.  It  is  impossible  to  obtain 
equally  good  yields,  because  the  bromate  formed  (unlike 
•  hlorate)  is  reducible  in  alkaline  solution.  Now  it  is 
possible  to  conduct  the  electrolysis  under  conditions  such 
a-  to  produce  (as  in  the  electrolysis  of  potassium  chloride  in 
alkaline  solutions)  only  bromate  (with  a  negligible  amount  of 
hypobromite).  Details  are  given  of  electrolyses  of  10  and  20 
cent,  solutions  of  potassium  bromide,  neutral  and  alkaline, 
hot  and  cold. 

Attempts  were  also  made  to  produce  bypoflaorides  and 
fluorates  from  fluorides.  Neutral  20  per  cent,  potassium 
fluoride  solution  was  electrolysed  under  various  conditions 
of  temperature  and  current-density  ;  a  strong  smell  of  ozone 


was  noticeable,  but  no  other  result  was  obtained.  Caustic 
potash  was  then  added  in  gradually  increasing  quantities  to 
the  fluoride  ;  but  again  the  experiments  gave  negative 
results. — 1 1.  E.  d. 

Nitrobenzene,  Electrolytic  Reduction  of.     W.  Lob.     Zeits. 
f.  Elektrochem.  1897,  3,  471—474. 

Gattermaxx  succeeded  in  reducing  nitro- compounds 
electrolytically  in  sulphuric  acid  to  amidophenols,  phenyl- 
hydroxylaminc  being  produced  as  an  intermediate  product. 
Probably  the  author's  electro-syntheses  of  chlorinated  and 
bromiuated  aniline  by  reduction  of  nitrobenzene  in  hydro- 
chloric (or  hydrobromic)  acid  solution  took  place  in 
analogous  fashion.  The  whole  course  of  the  reaction 
indicates  that  phenylchloramine  (or  phenylbromamiue)  was 
present  as  an  intermediate  product,  although  it  could  not  be 
isolated.  The  author  has  now  endeavoured  to  carry  out 
electrolytically  a  general  reaction  of  the  following  nature: — 

C6HsNOs  +  2H3  +  HX  =  C6H5N'HX  +  2ILO, 
C,JI5NHX  =  C6H4XNH2 

Details  of  three  series  of  experiments  are  given,  in  which 
the  nitrobenzene  in  various  solvents  was  electrolysed  in  a 
beaker  with  a  porous  cell.  The  cathode  was  of  platinum 
or  lead.  The  anode  was  of  platinum  or  carbon,  and  the 
liquid  in  it;;  neighbourhood  was  dilute  sulphuric  acid.  It 
is  not  advisable  to  use  lead  as  the  positive  electrode,  because 
it  dissolves  in  the  solutions.  I.  Reduction  in  Formic  Acid 
Solution. — The  reaction  expected  was  analogous  to  that 
which  occurs  when  halogen  acids  are  used  : — 

(A.)  C6H6N02  +  2II2  +  HC1  =  C6H5NHC1  +  2H„0 

C„H/Nlici  =  CjHjCINH;, 

(B.)  C6HsN02  +  211,  +  1IC02H  =  C6H5NTHC02H  +  2H20 

C6rJ5NHC02H  =  CsHj.COOH.NH,. 

Thus  amido-benzoic  acid  would  be  obtained  direct  from 
nitrobenzene.  The  expectation  was  nol  fulfilled.  The  chief 
product  of  the  reaction  is  hydrazobenzene,  which,  in  the 
presence  of  the  acid,  is  transformed  into  benzidine  formate. 
II.  Reduction  of  Solutions  of  Nitrobenzene  in  Aeelic  and 
Oxalic  Acid.— Here  again  the  chief  product  of  the  reaction 
is  benzidine  (acetate  or  oxalate).  III.  Reduction  in 
Ammoniacal  Solution. —  Nitrobenzene  dissolved  in  alcoholic 
ammonia,  or  a  mixture  of  aqueous  ammonia  and  alcohol, 
has  an  exceedingly  low  conductivity.  This,  however,  can 
be  increased  (without  affecting  the  reaction)  by  adding 
ammonium  chloride.  Here  agaiD,  hydrazobenzene  was 
formed  and  precipitated  ;  on  passing  steam  through  the 
filtered  liquid,  azobenzene  was  obtained. — D.  E.  J. 

Nitric  Acid,  Quantitative  Determination  of,  by  Electrolysis. 

K.  Ulsch.     Zeits.  fur  Elektrochem.  1897,  3,  5-16. 

See  under  XXIII.,  page  762. 

PATENTS. 
Electrical    Accumulators    [Electrodes,   "Forming,"    Sj'c], 

Impts.  in.     X.  M.  Uoiix,  Paris.     Eng.  Pat.  12.696,  June  9, 

1896. 
"  (1)  The  combination  with  the  positive  plates  of  a  coating 
of  unoxidisable  metal  or  non-metallic  substance,  such  as 
carbon,  silica,  or  the  like,  by  means  of  electrolysis  .... 
(21  A  plate  consisting  of  a  support  of  glass,  porcelain,  or 
Other  inert  material,  in  combination  with  windings  of  lead 
wire,  strip,  or  tube,  perforated  or  not  ....  (3)  Pellets  or 
fillings  of  minium  and  litharge,  combined  with  asbestos  or 
other  absorbent  and  inert  material  ....  (4)  An  electro- 
lyte, consisting  of  oxalic  acid,  with  or  without  sulphuric  acid, 
when  used  as  the  '  formation'  electrolyte,  or  with  sulphate 
of  manganese  .  .  .  (5)  ....  sheaths  of  non-conducting 
absorbent  asbestos  for  the  purpose  of  insulating  the  plates 
from  each  other  and  to  enable  the  plates  to  be  packed 
closely  together.   .  .   ." — J.  C.  R. 

Eleclric  Batter//  [Carbon  with  Fused  Metallic  Oxide],  An 

Improved.      H.    V.    Kirkpatiick-i'ieard,    London.      Eng. 

Pat.  15,223,  July  9,  1896. 

(1)  The  production   of  electricity   by  the   consumption  of 

carbon    in    an  electrolyte   composed  of  a  molten   metallic 
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oxide  whii  his  decomposed  more  readily  bj  the  carbon  than 
by  the  metal  vessel  ("  litharge  melted  in  a  copper  crucible") 
in  which  it  is  held  and  which  forms  the  other  element    .  .  . 

sumption  of  carbon  in  an  electrolyl i- 

posed    of    a   molten   metallic   oxide    ....     (3)    By   the 
consumption   of  carbon   in  an  electrolyte  such  as  litharge 
or  other  suitable  oxide    contained    in   a   copper    vessel, 
whereby  the    metallic    lead   is   deposited    on    the    * 
mid  the  oxygen  of  the  oxide  converted  into  carbonic  acid 

...  |4)  In  I  be  production  of  electricity  by  the  consump- 
tion of  carbon  in  an  electrolyte  auch  as  litharge,  the 
regeneration  of  litharge  or  the  oxide  by  an  air  or  oxygen 
blast,  <j)  Tho employment,  as  the  electrolyte  in  a  battery 
such  as  described,  of  litharge  or  other  oxide  diluted  with 
oxide  of  sodium,  or  with  caustic  soda  or  potash,  or  with 
soda  and  silica,  forming  a  double  silicate,  for  the  purpose 
described,  "  to  dilute  the  litharge,"  to  reduce  "  the  strong 
local  action  (of  a  porely  chemical  nature)  and  the  consequent 
production  of  heat,"  and  "to  reduce  the  melting  point  of 
the  bath."  (i;)"The  employment,  as  the  electrolyte  in  a 
battery  such  as  described,  of  litharge  or  Other  oxide  diluted 
with  oxide  of  sodium,  or  with  caustic  soda  or  potash. 
forming,  in  the  case  of  It  ad,  alkaline  plnmbates,  or  with 
other  metallic  oxides  forming  similar  alkaline  and  metallic 
compounds  ;  or  with  soda  and  silica  forming  double 
alkaline  silicates." — J.  C.  K. 

Phosphorus,  An  Improved  Process  of  Manufacturing. 
[Electric  Furnace.]  L.  L.  Billaudot,  Paris,  France. 
1.  ig.  Pat  15,977,  July  18,  1896. 

The  process  consists  in  heating  metallic  phosphates  with 

carbon  in  an  electric  furnace  so  as  to  obtain  the  correspond- 
in-:  metallic  phosphides,  and  subsequently  heating  these 
phosphides,  or  phosphides  obtained  by  any  other  means, 
with  carbon  m  an  electric  furnace,  with  the  production  of 
phosphorus  and  the  carbide  of  the  metal.  The  two  stages 
may  be  combined  in  one  operation,  as  in  the  ease  of  the 
production  of  calcium  carbide  and  phosphorus  from  tricalcium 
phosphate. — 6.  II.  14. 

Primary  Batteries  [Leclanchi,  Air-tight],  Impts.  in  and 
relating  to.     11.  M.  J.   Heurtey,  Paris,  and  P.  Germain, 

Auxerre,  France.     Eng.  Pat.  16,597,  Joly  27,  1896. 

Relates  to  the  construction  of  an  air-tight  battery  of 
Leclanche  type,  with  double  chloride  of  ammonium  and 
magnesium  for  electrolyte,  and  cellulose  v  cocoa-nut,  rush) 

between  or  around  electrode-. — .1.  C.   K. 

Electrical  Accumulators  [Filling-Gfrids],  Impts.  in.  A.  Con- 
dor, London,  and  P.  Michelot,  Paris.  Eng.  Pat.  18,951, 
Aug.  27,  1896. 

A  grid,  formed  by  burning  or  riveting  together  two  separate 
grids  for  holding  active  material,  which,  as  a  paste,  is  made 
up  of  sulphuric  acid,  water,  glycerin,  and  magnesium  sul- 
phate, in  combination  with  oxides  of  lead.  The  acid  (1  in 
10)  is  first  added  to  the  glycerin  (S  parts  by-  vol.),  and 
allowed  to  cool. — J.  C.  R. 

Accumulators.  Zinc    [Amalgamated'],  Negative   Electrode 

lor.  S.  Pitt,  Sutton.  Surrey.  From  I..  Boniel  and 
Societe  Bisson,  Herges  and  Co.,  Paris.  Eng.  1'at.  15,013, 
June  81,  1897. 

"A  NEGATIVE  electrode  for  accumulators  constituted  by  a 
combination  of  a  supporting  conducting  strip  [copper,  &c], 
and  a  trough  or  basin  ebonite,  porcelain,  celluloid]  con- 
taining mercury,  in  which  the  said  strip  rests  [vertically"  ; 
this  arrangement  allowing,  whilst  charging,  of  continuous 
amalgamation  by  the  mercury,  which  creeps  along  the  strip 
of  the  electrolysed  zinc  deposited  upon  it,  and,  whilst 
charging,  of  the  recuperation  and  preservation  of  the 
mercury,  which  may  thus  be  used  again  and  again 
indefinitely."— J.  C.  li. 

I'tilising  the  Residual  Products  [Caustic  Alkali  Solution 
of  Zinc]  obtained  in  the  worhing  of  certain  kinds  of 
Voltaic  Batteries,  Impts.  in.  W.  Walker,  jr.,  and  1  •'.  B. 
Wilkins,  Birmingham,  Jabez  Bones  and  Joseph  Lones, 
Smethwick.     Eng.  Pat.  19,308,  Sept.  1,  1S96. 

Zinc  is  precipitated  as  sulphide  from  spent  caustic  alkali 
battery  solutions,  either  by  boiling  with  flour  sulphur,  or  by- 


addition  of  an  alkali  Bulphide,  or  b\  hydrogen  sulphide. 
The  washed  and  dried  line  sulphide  may  be  fitted  for  use 
as  a  white   pigment  b;  beating  with  'I  per  -  Iphur 

to  dull  redness  for  half  an  hour,  and  then  throwing  into 
water;  the  latter  i^  then  removed  and  the  product  dried. 
To  regenerate  the  alkali  after  removal  of  zinc,  the  thio- 
sulphate  that  has  been  formed  in  the  initial  process,  is 
oxidised,  either  by  hydrogen  peroxide,  or  barium  peroxide, 
or  by  electrical  action  ■  the  liquid  is  then  diluted  to  a 
density  of  1*05,  and  i*  boiled  with  lime,  with  addition,  at 
the  end,  of  barium  hydroxide  solution.  After  clearing,  tin- 
solution  ia  concentrated  for  re-use. — E.  S. 

llubies,  Impts.  in  the  Manufacture  of  Artificial.  [Electric 
Furnace.]  W.P.Thompson,  London.  Prom  the  Firm 
of  Gin  and  Leleux,  Paris,  France.  F:ug.  Pat.  19,962, 
Sept.  9,  1896. 

\  mixtiue  of  95  per  cent,  of  alumina  and  3  per  cent,  of 
sesquioxide  of  chromium  are  melted  and  volatilised  in  an 
electric  furnace,  heated  by  an  alternating  current,  and  the 
-■■■us  products  are  led  through  a  tube  to  a  condensing 
chamber  heated  to  1,500  C.  To  facilitate  the  formation  of 
large  crystals,  a  mixture  of  moist  air  and  hydrochloric  acid 
is  forced  under  pressure  into  the  tube  ;  or,  whilst  moist  air  is 
passed  through  the  tube,  small  quantities  of  fluoride  of 
aluminium  or  cryolite  are  cast  on  to  the  hearth  of  the 
furnace  from  time  to  time,  thus  causing  the  formation  of 
hydrofluoric  acid.  The  fine  crystalline  deposit  formed  in 
the  condensing  chamber  ami  tube  are  removed  periodically, 
and  can  be  utilised  in  place  of  emery. — II.  II.  K. 

Electrolyser  or  Electrolytic  Apparatus,  An  Improved. 
[Mercury  Cuihude.]  J.  G.  A.  Rhodiu,  Eccles.  Eng. 
Pat.  21,509,  Sept.  29,  1896. 

The  electrolyser  consists  of  two  concentric  cylindrical 
vessels,  the  inner  one  of  which  contains  the  electrolyte, 
and  is  capable  of  rotation,  and  in  its  bottom  is  formed  a 
series  of  hollow  tubes  or  projections  containing  the  carbon 
or  other  suitable  anodes.  The  bottom  of  the  outer  vessel 
is  provided  with  radial  ribs  or  projections  to  retain  the 
layer  of  mercury  which  covers  it,  and  above  the  mercury  is 
water  or  other  liquid  which  will  absorb  the  cations  from 
the  amalgam  formed.  The  electrolyte  is  preferably  a 
metallic  salt,  the  cation  of  which  is  soluble  in  mercury, 
and  when  the  inner  vessel  is  rotated,  the  amalgam  formed 
in  the  tubes  is  brought  into  contact  with  the  body  of  the 
mercury  and  with  the  supernatant  liquid.  If  it  be  desired 
to  apply  heat  during  the  operation  of  electrolysis,  the  outer 
vessel  is  preferably  formed  of  iron,  and  the  inner  vessel  is 
constructed  as  a  still  and  hermetically  sealed. — G.  II.  11. 

Galvanic  Elements,  Primary  and  Secondary  [Depositi  d 
Zinc  Electrodes]  ;  Impts.  in  and  connected  with.  H.Leit- 
uer,  Berlin.     Eng.  Pat.  24,473,  Nov.  2,  1896. 

'■  As  electrode  for  primary  or  secondary  galvanic  element 
consisting  in  (  1 )  electrolytically  depositing  a  layer  of  zinc 
upon  a  suitable  base  or  core  by  the  aid  of  a  lead  peroxide 
[anode]  plate;  (2;  amalgamating  the  said  layer;  and  (3) 
depositing  electrolytically  an  outer  layer  of  zinc  .... 
upon  the  said  amalgamated  layer,  the  said  outer  layer 
being  adapted  to  serve   as  the  active  material  of  a  primary 

or    secondary    battery "      The    zinc   is   deposited 

from  a  bath  made  up  of  zinc  sulphate,  sulphuric  acid,  and 
alum  (preferably  ammonia  alum). — I.  C.  II. 

Secondary  or  Storage  Batteries  or  Accumulators  [Forming, 
Filling,  Tcrra-(  'otta  Supports],  Impts.  in,  and  in  the 
Manufacture  of  the  same.  J.  Y.  Johnson,  London. 
FromJ.P.  Clare  and  c.  E.  Hatch, Quincy, Mass., U.S.A., 
and  J.  H.  Taylor,  Chelsea,  .Mass.,  U.S.A.  Eng.  Pat. 
15,510,  June  29, 

1.  "  The  process  of  preparing  a  secondary-  battery  element 
....  consisting  in  autogenously  forming  active  material 
from  the  metal  of  an  electrode  by  electrolytic  action,  then 
loosely  confininrr  against  the  coated  face  of  the  plate  thus 
produced,  granular  or  pulverulent  ['dry  powder'  preferred] 
active  material,  or  material  to  become  active,  and  continuing 
the  electrolytic  action  so  as  to  effect  the  union  of  this  mass 
with  the  autogenously  produced  material  on  the  plate  .... 
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( > 1 1 1 1 r  claims  relate  to  the  mechanical  construction  of 
receptacles  and  electrodes,  in  which  plates  of  porous  earthen- 
ware (terra-cotta)  are  requisitioned  for  supports. — J.  C.  R. 

Pent  Chat        -  >r   Producing,  by   Means  of  an 

Electric     Current.       C.    A.    Jensen,    liondou.       From 
P.  Jebsen,  Bruvik,  Norway.     En<r.  Pat.  15,513,  June  29, 

1S97. 
The  process  consists  in   compressing  the    peat   into  thin 
layers,  and  inserting  it  as  a  resistance  in  an  electrical  circuit 
so  as  to  carbonise  it. — G.  II.  11. 

(£.)— ELECTRO-METALLURGY. 

Bronze  and  Brass. Analysis  of,  by  Electro-chemical  Methods. 

A.  Holland.     Comptes  Rend'.  1S97,  124,  [25],  1451. 

See  under  XXIII.,  page  763. 

Is,  Electrolytic  Methods  ('/Analysis  of,  or  Quantita- 
tive Electrolysis  of  the  Heavy  Metals.  L.  Wolman.  Zeits. 
fur  Elektrochem.1897.  3,  537. 

See  under  XXIII.,  page  76:!. 

PATENTS. 

Tubes,  Impts.  in  Apparatus  for  Manufacturing,  by  Eh  ti  o- 
lytic  Deposition.  [Reciprocating  Mandrel."]  A.  S. 
Elmore,  Leeds.  From  J.  O.  S.  Elmore,  Kapurthala, 
India.  Eng.  Pat.  7222,  April  2,  1896. 
The  depositing  vat  is  of  U-section,  and  divided  along  its 
length  into  compartments,  which  contain  alternately  anode 
shells  of  the  crude  metal  to  be  deposited,  which  surround, 
or  nearly  surround  a  mandrel,  and  fixed  rubber  making 
electrical  contact  with  this  mandrel,  which  is  mounted  in 
the  tank  and  rotated,  and  is  also  given  a  reciprocating 
motion  between  burnishers,  which  are  also  supported  in  the 
same  compartments.  The  mandrel  is  lengthened  at  each 
end  by  pieces  of  non-conducting  material,  passing  through 
stuffing  boxes  at  the  ends  of  the  tank.  Two  or  more  tanks 
and  mandrels  may  be  arranged  in  line,  the  latter  being 
connected  by  non-conducting  material,  and  the  anode  shells 
of  each  tank  being  electrically  connected  to  the  rubbers  on 
the  cathode  mandrel  of  the  next  tank.  The  electrolyte  is 
circulated  through  the  tank  iu  large  volume  by  means  of  a 
suitable  pump. — G.  II.  R. 

Tin  or  Antimony  Ores,  Impts.  in  or  /elating  to  the  Treat- 
ment  of,    and    the   Separatum    of  tin    Gold  and   Silver 
contained  therein.     C.   F.  Glaus,  Chiswick.     Eng.   Pat. 
13,641,  June  20,  1S9G. 
The  crude  metal   obtained  by  smelting,  is  immersed  in  an 
electrolyte   (such  as  sulphide  of   sodium  of  sp.  gr.  1-065, 
or  in  some  cases  sodium  and  potassium  hydrate,  and  heated 
to    90°   C.)   and    employed  as   the   anode   for  an    electric 
current  of  about   10  amperes  per  square  foot   of  cathode  ; 
any  suitable   material  may  be   employed  for  the  cathode. 
The   crude   metal   is   gradually  dissolved   and  pure  tin  is 
deposited  upon  the  cathode.     The  gold,  silver,  lead,  copper, 
zinc,  iron,  antimony,  ccc.  remain   insoluble  in  the  anode- 
mud,  some  a-  sulphides  and  others  in  the  metallic  form. 

For  the  separation  of  antimony,  the  anode-mud  or  the 
ore  is  smelted  with  sodium  sulphate,  carbon  and  sulphur 
being  added  when  required.  The  slag  from  this  smelting 
contains  the  antimony  in  a  soluble  state  ;  it  is  dissolved  in 
water  and  the  antimony  i-  deposited  by  means  of  an  electric 
current  or  by  known  methods,  as  sulphides. 

In  some  cases,  instead  of  smelting  as  above,  the  ore  may 
be  fused  with  proper  proportions  of  sulphur  and  soda,  or 
sodium  sulphate  and  carbon  ;  or  boiled  with  a  solution  of 
polysulpbide  of  sodium,  adding  an  ammonium  salt,  so  as  to 
obtain  a  proper  solution  for  electrolysis. — J.  II.  t  . 

Zinc  or  other  Metals,  Impts.  in  Means  or  Apparatus  for 

ting  the  Eh   h      Deposition  of,  upon  Tubes  or  other 

Circular    or   Analogous    Objects.     [Internal    Anodes."] 

The  Cowper-Coles  Galvanising  Syndicate,  Limited,  anil 

S.    O.    Cowper-Coles,     London.        Eng.    Pat.     17,608, 

Aug.  8,  1896. 

Tiif.  apparatus  for  the  electro-deposition  of  zinc  or  other 

metals  on  tubes  or  other  circular  or  hollow  objects  consists 

of  a  vat  approximating  in  shape  to  the  article  to  be  coated, 


in  which  are  suitable  hearings  carrying  supports  capable  of 
rotation,  and  which  hold  the  tube  at  each  end.  These 
supports  or  holders  consist  of  three  portions,  and  have 
V-shaped  converging  projections  with  their  edges  outward 
to  bear  on  the  object  to  be  coated.  A  hollow  perforated 
anode  passes  through,  and  is  attached  to  the  central  portion 
of  one  holder,  and  on  the  other  end  of  it  slides  a  holder 
formed  of  a  vulcanite  outer  portion  and  an  inner  metallic 
portion  consisting  of  a  ring  carrying  V-shaped  projections, 
and  means  are  provided  for  rotating  the  object  to  be  plated. 
The  interior  of  the  containing  vessel  is  lined  with  the  inetal 
to  be  deposited,  and  forms  an  external  anode,  and  the 
electrolyte  is  circulated  through  the  internal  anode  and  the 
tank  under  pressure. — G.  H.  R. 

Electrolytic  Apparatus,  Impts.  in.  [Tapered  Cathodes.'} 
\V.  L.  Wise,  London.  From  The  Aluminium  Industrie 
Aktien  Gesellschaft,  Xeuhauseo,  Switzerland.  Eng.  Pat. 
21,027,  Sept.  22,  1S96. 
In  the  reduction  of  sodium  or  of  other  light  metals  by 
electrolysis,  the  oxidation  of  the  reduced  metal  is  obviated 
by  employing  tapered  or  rounded  cathodes,  which  dip  only 
a  portion  of  their  surface  into  the  electrolyte,  while  the 
anodes  have  a  protective  casing  fixed  by  asbestos,  which 
allows  of  the  escape  of  the  oxygen.  The  electrodes  are 
arranged  alternately,  and  suspended  over  the  vessel  con- 
taining the  fused  electrolyte  from  two  beams,  the  anodes 
being  carried  by  one,  and  the  cathodes  by  the  other,  so 
that  they  may  be  raised  or  lowered  independently  as 
required.  The  deposited  metal  is  removed  by  scraping 
from  time  to  time,  and  placed  in  a  collecting  vessel, 
cylindrical  in  its  upper  part  and  conical  in  the  lower, 
which  is  provided  with  a  central  hole,  closed  with  a  pin,  so 
that  the  electrolyte  can  be  allowed  to  escape  while  retaining 
the  metal.  This  vessel  is  supported  in  the  bath  by  its 
handle.— G.  H.  R. 

XIF.-FATS,  OILS,  km  SOAP. 

"  Saponification"  of  Unsaturated  Alcohols  and  Neutral 

Bodies.  R.  Hcnriques.  Zeits.  angew.  Chem.  1897,  398. 
Tin:  author  has  already  stated  that  on  treatment  with 
alcoholic  alkali,  either  hot  or  cold,  at  ordinary  or  increased 
pressures,  wool-fat  suffers  greater  change  in  constitution 
than  corresponds  to  the  mere  decomposition  of  its  esters ; 
ami  he  has  suggested  that  the  phenomenon  is  due  to  the 
action  of  the  alkali  on  the  unsaturated  alcohols.  This  view 
Herbig  objects  to.  on  the  grouud  of  the  impossibility  of 
such  reaction.  Hcnriques  has  therefore  endeavoured  to 
solve  the  problem  by  direct  experiment ;  but  as  of  the  un- 
saturated alcohols  and  neutral  bodies  in  wool  fat  only 
cholesterin  has  yet  been  isolated,  he  has  studied  the  pro- 
perties of  some  alcohols  derived  from  other  sources.  The 
results  of  the  investigation  show  that  all  such  compounds 
are  more  or  less  attacked  by  alkalis,  that  among  the  products 
of  the  action  some  acid  is  to  be  found,  and  that  they  con- 
sequently possess  a  "  saponification  number." 

By  heating  for  two  hours  at  100  C.  in  a  sealed  tube  with 
10  per  cent,  alcoholic  potash,  linalool  gave  figures  corre- 
sponding to  the  presence  of  1  ■  16  to  1*86  per  cent,  of  ester. 
or  to  the  saponification  number  4-2  to  6 '8.  In  the  cold  its 
saponification  number  in  24  hours  was  4*2  ;  in  seven  days. 
3 -9.  Similarly,  with  geraniol,  the  values  were  2'8  and 
3" 92.  In  both  cases  the  acids  were  extracted,  and  found  to 
be  yellow  oily  bodies  insoluble  in  water.  Cinnamic  alcohol 
yielded  saponification  numbers  of  9-35  and  12-04  after 
being  mixed  with  normal  alkali  for  48  hours  in  the  cold, 
while  the  residual  alcohol,  on  fresh  treatment,  gave  3-36; 
boiled  for  \\  hour  with  the.  same  reagent,  its  number  was 
14" 44.  Safrol,  anethol,  and  eugenol  were  also  examined, 
but  the  strong  red  colour  produced  by  the  last  prevented 
the  titration  from  being  carried  out.  The  figures  in  the 
former  cases  were  :  — 


1  Hour 'Warm. 

21  Hours  Cold. 

9'7— 4-s 
6-05 

5-S2 

4, -48— 5"  C8 
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uismofthie  decomposition  is  thi  subject 
.  research  which  i-  not  yet  concluded;  but  iu  the  mean- 
time it  1 1 ii  —  been  proved  that  cinnamic  alcohol  is  totally 
•hanged  in  structure  by  cold  normal  alkali  in  •_'(  hours. 
When  the  product  is  distilled  from  the  acids,  the  thermo- 
meter rists  constantly  to  360  without  remaining 
point,  and  the  residue  is  thick  and  oily,  and  contains  benzoic 
acid.  The  distillate  smells  strongly  of  bitter  almonds,  and, 
on  treatment  with  bisulphite  and  sulphuric  acid,  yields 
benialdehyde.  Another  ketone  of  the  empirical  formula 
t    Hi',  giving  a  hydra       e  (     1 1    \      m.p.  12i  also 

present,  and  probably  i sists  of  C,H,.CO.CB  .(  Hull. 

Under  similar  conditions,  anisaldehyde  and  anisic  acid 
were  obtained  from  anethol.  Lanolin  also  yields  an  alde- 
hyde, but  it  has  not  yet  been  produced  in  sufficient 
quantities  for  identification. —  I".  11.  I.. 

Spontaneous  Combustion  of  Oils,  Causes  of.      W.  Lippert. 

Zeits.  aiiu''".  Chem.  is;. 7,  4:jj. 

under  XIII.  H.,  poroi  7  17. 

Lard,  Detection  of  Beef  Fat  in.    M.   Ballo.     Z.-it-.   Xah- 
rnngsm.  Hyg.  Waar.  11.  193;  through  Chem.  t  entr.  68, 

under  XXIII.,  page  764. 

PATENTS. 

Lubricants,  Impts.  in.      F.  W.  Kiev  or,  Cologne,  Germany. 

Eng.  Pat.  17.1  is.  An.-.  1,  Is;.,;. 

Hi  \\  v  mineral  oils  are  mi\eJ  with  oleic  acid  and  alkali  or 
alkalis,  preferably  ammonia.  This  mixture  readily  tonus 
an  emulsion  with  water. — C.  A.  M. 

Soap,  Impts.  in  tin-  Manufacturi  ../".     E.  S.  Wilson,  Strood, 

Kent,    and    K.    Stewart.     London.      Emx.    Pat.    21,048, 
Sept.  23,  1896. 

1  or  other  oil  seeds  are  incorporated  with  the 
soap,  with  tin-  object  of  neutralising  anj  alkali  and 

of  providing  an  excess  of  fatty  matter  not  liable  to  become 
rancid. — C.  A.  M. 

I     Veio    Manufacture   of,   and    Process   ther< 
A.  Jolles,  Vienna.     Eng.  Pat.  15,156,  June  24,  It 

ASBESTOS  or  infusorial  earth,  or  both,  with  silicates  such  as 
steatite,  all  suspended  in  a  finely-divided  state  in  an 
aqueous   alt  I  luu'on,  are   mixed  with  the   - 

during  saponification. —  C.  A.  M. 


XIII.-HGMENTS.  PAINTS  ;  RESINS, 
YARNISHES ;  INDIA-RUBBER,  Etc. 

(.B.)— RESIN'S,  VARNISHES. 

Spontaneous  Combustion  of  Oils,  Causes   of.     W.  Lippert. 
Zeits.  angew.  Chem.  1  S<.»7,  43-t. 

I  'x  exposure  to  air.  old  linseed  oils  absorb  oxygen  corre- 
sponding to  an  increase  in  weight  of  15  or  16  percent.: 
freshly  expressed  samples  17  to  IS,  or  occasionally  19  per 
cent.,  but  never  as  much  as  20  per  cent.  When  the 
raw,  or  after  it  has  heen  boiled  without  driers  {e.g.,  litho- 
graphic varnish )  the  absorption  only  reaches  a  maximum 
after  several  day  s ;  but  in  presence  of  lead  or  manganese, 
the  action  may  be  complete  in  20  hours.  The  danger  of 
".spontaneous  combustion  '*  is  therefore  much  greater  in  the 
latter  case,  and  it  is  liable  to  occur  whenever  fibrous  or 
porous  materials,  saturated  with  a  drying  varnish  are 
exposed  to  the  atmosphere.  The  actual  "  combustion  " 
depends  on  the  spontaneous  ignition  of  the  finely  divided 
and  pyrophoric  carbon,  which  is  produced  as  a  result  of  the 
decomposition  of  the  oil  caused  by  the  sudden  rise  in 
temperature  ;  and  the  mass  will  only  break  into  flame  in 
presence  of  sufficient  air.  The  same  phenomena  may  be 
observed  with  turpentine  varnishes  containing  resins  as  well 
as  linseed  oil ;  and  a  thermometer  placed  in  the  centre  of  a 
mass  of  cotton  wool  of  about  0'5  metre  in  diameter,  and 
saturated  with  an  oii  varnish,  will  soon  reach  60°  C,  and 
in   the  present   case   the  temperature  rose  to  Lib     in  15 


minutes,  and  to  27.",  in  three  quarters  ■■'  in  hour.  Later 
on  still,  vapours  of  unph  asanl  odour  " 

tin-  temperature  suddenly  rose  to  over  Moo  •'.,  and  the 
thermometer  had  to  be  removed, 

The  author's  conclusions  agri  arrived 

.  Kissling (this  Journal,  1895,479);  and  he  urge- that 
whenever  varnishing  is  clone  with  a  ruhb.-r  iu  place  of  a 
brush,  the  old  pieces  of  rag,  cotton  wool,  See.  should  be 
burnt  immediately,  and  tli  i  !  oil 

should  never  be  packed  in  heaps  until  the  oxidation  of  the 
oil  is  fully  complete. — E.  II.  L. 

Asphaltites  of  Utah,  Tin  Uinta  and  the  Uncbmpal 
Eng'  ..nd  Mining  J.,  July  :s.  1897,  10. 
The  greater  portion  of  the  asphaltite  is  uintaite  orgilsonite, 
hut    there    are   also    found    utahite,    elaterite,    wartzilite, 
albertite,  ozokerite,  and  asphaltic  Mine-ton.--  and  sandstones. 
prevent    the     accumulation    of   fir. -damp    in     uintaite 
mining,  the  walls  are   frequently    washed  with  a  copious 
_■••  ..f  water,  to  lay  the  dust.     H.  Hirsching  found  that 
numerous  samples  of  uintaite  contained  high  ges  of 

light   carburetted  hydrogen  compounds,  free  and 

tiee  oxygen.  Uintaite  or  gum  asphaltnm  is  wholly  6olnble 
in  benzine  (petroleum  spin)  I,  turpentine,  and  other  hyi 
carbon  solvents;  it  contains  56*46  per  cent,  of  volatile 
matter.  4.V4:i  per  cent,  of  fixed  residue,  and  0-10  per  cent, 
of  ash.  i  intaite  may  he  nsed  as  a  has,  for  black  varnishes, 
paint-,  and  japan-,  as  an  insulating  and  roofing  material, 
and  a-  a  dip  tor  pipe  or  wire  to  prevent  oxidation  and  the 
corroding  action  of  acids.  Mori  recently,  it  has  been  used 
as  a  dr.-ssing  for  leather,  and  in  one  form  it  furnishes  a 
good  imitation  of  patent  leather,  which  it  is  practically 
impossible  to  crack.  Utahite  is  partially  vulcanised,  and  is 
only  soluble  to  the  extent  of  40  per  rent.,  the  remainder 
being  fixed  bitumen.  Albertite  has  the  same  composition 
a-  uintaite,  but  is  wholly  insoluble.  Elaterite  (or  mineral 
caoutchouc)  is  partially  vulcanised  asphaltum,  and  is  stated 
to  be  the  most  elastic  substance  known.  Ozokerite  (or 
mineral  wax)  is  used  for  making  tapers.  An  artificial 
ozokerite  is  prepared  by  a  secret  process  of  the  Assvrian 
Asphaltum  Company  from  uintaite  by-products 

The  asphaltic  limestones  contain  a  maximum  of  7-'  per 
rent,  of  soluble  bitumen  and  11  per  cent,  of  fixed  bitumen, 
but  the  general  average  is  22  per  cent,  of  soluble  bitumen  ; 
the  remainder  is  magnesias  limestone  and  silica.  The 
averaf  age  of  total  bitumen  during  1S96  was  29  •  Jo. 

This  asphaltum  contains  no  other  organic  matter,  thus 
differing  from  tin-  Trinidad  and  other  species.  Utah 
asphaltum  is  stated  to  be  eminently  suitable  for  street- 
paving  purposes,  although,  according  to  some  authorities,  a 
mixture  of  asphaltic  sandstone  and  asphaltic  limestone  givi  - 
a  more  lasting,  finer  grained,  and  better  pavement. — A.  S. 

in—  TANNING.  LEATHER,  GLUE,  SIZE. 

Fermentation  Phenomena  in  Tan  Liquors.  I  .  Andreasch. 
Imp.  Research  Laboratory.  Vienna,  Der  Gerber,  23,536,  3. 

A  — The  importance  of  these  has  been 

mentioned  in  the  bacteriological  portion  of  the  research.  It 
has  been  noted  that  (1)  the  amount  of  lactic  acid  in 
unused  liquors,  even  after  long  standing  (except  sumac, 
myrabolams,  and  divi-divi  liquors),  is  small;  (2)  in  old 
liquors  which  have  been  Usp.l  over  and  over  again,  it  is 
The  author  finds  the  difference  to  be  due  entirely  to 
the  amount  of  nitrogenous  nutriment  furnished  to  the 
bacteria.  The  X  was  estimated  in  the  principal  tanning 
materials  by  Will  and  Varentrapp's  and  by  Kjeldahl's 
methods  ;  in  the  latter  H.S04  only  was  used — no  additions  ; 
it  gave  slightly  higher  values  than  VT.  and  V.'s  method, 
but  the  difference  was  not  important.  Iu  the  table  given 
first  on  page  7  48,  the  nitrogen  is  reckoned  on  the  dry 
substance. 

It  must  be  borne  in  mind  that  only  part  of  the  nitrogenous 
matter  is  soluble,  and  that  some  of  this  is  precipitated 
by  the  tannin.  The  amount  of  soluble  N  in  all  the 
materials  was  therefore  estimated  (Table  A)  and  fermen- 
tations conducted  in  the  following  media: — (1)  Original 
tannin  infusion,  1^2)  the  same,  with  addition  of  glucose, 
(3)   peptone,   (4)   potassium   phosphate    and    magnesium 
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Tanning  Material. 


Valoui:i 

Knoppern 

Myrabolatns 

Dii    iivi 

Bnmaefa 

Willon  bark 

-a  bark  .... 

Oak  l>ark 

Pine  bark 

Hemlock  b:irk  ... 
Quebracho  wood. 
Oak  wood 


' 


0-582 
0*787 

irilKI 

0-914 

1171 
1040 

0-465 

o-lsl 
0407 
0-202 
n- 171 


0-771 
0-927 
0-451 
0-936 

1-2SO 
1-220 

IV570 

O'ssa 

0-550 
0-316 

0-277 


sulphate,  (5)  sugar  aud  peptone.     The  inoculating   material 
consisted   of  four    lactic   acid   organisms:  a  bacterium,  a 


bacillus,  a  micrococcus,  and  a  yeast,  all  isolated  out  of  tan 
liquors.  The  results  of  the  fermentations  by  the  bacterium 
and  the  yeast  arc  given  in  Table  B.  The  non-tannin  in  all 
the  solutions  was  made  equal.  The  amount  of  X  in  the 
liquors  is  seen  to  be  much  smaller  than  in  the  original 
material.  Slightly  more  nitrogen  was  found  in  the  liquors 
prepared  by  cold  extraction.  The  concentration  of  the 
liquors  made  no  difference  to  the  amount  of  N  dissolved  ; 
i.e.,  100  parts  of  the  material  yield  the  same  amount  of 
soluble  nitrogenous  compounds  whether  25,  50,  or  100  grms. 
per  litre  be  used. 

The  table  shows  the  influence  of  the  amount  of  X 
on  the  quantity  of  lactic  acid  produced.  The  amount  of 
acid  in  all  the  materials  is  very  small,  and  far  less  than  met 
with  in  practice.  The  peptone  used  was  free  from  albumins 
aud  albumoses. 


Table  A. 


Name  of  Tanning  Material. 


Original  Tanning  Material  contains 


Tannin. 


Xon-tannin 


Nitrogen. 


Nitrogen 

in  Soluble 

Form. 


Nitrogen 
in  Extract. 


Nitrogen 
in  100  parts 
Tan-Liquor. 


Per  Cent.  Per  Cent.  Per  Cent. 

■Sumach 2.V24  19'95  1-171 

Talonia 28-14-      '        15"22  0-582 

Knoppern 2?-82  8-66  0*787 

Myrabolams ;  80*23  15-66  0-190 

Oak  bark 9-88  7-2l  0-465 

Pinebnrk 12'08  12*62  O'lSl 

Hemlock  bark IU'71  7*46  0'407 


Per  Cent. 
0-1197 


CI-II.-.21 

o-oni 

O-1090 

0-0323 
0-0613 
0-0372 


Per  Cent, 
r    0-3900 

\  0-.3544 
0-3121 

I  0-3129 
0-1201 
0-1185 
0-2375 

0-1771 
0-2083 
0-2018 


Per  Cent. 
O'OIOS 

0-0153 
0-O071 
0*0038 

0-0052 
11-0011 
0-0109 

0-0032 
0-0051 

11-0037 


Extracted  cold,  100  grms.  tanning 

material  per  litre. 
Extracted  hot.  100  grms.per  100  c  c. 
Extracted  hot,  50  grms. per  100  c.c. 
Extracted  hot,  25  grms.  per  100  c.c. 

Extracted  hot,    100  grms. original 
tanning  material  per  litre. 


Table  B. 


Name  of  Tanning  Material. 


Original  Liquor  contains  per  100  c.c. 


Tannin. 


Sugars 
Non-    !  reckoned 


Tannin. 


Glucose 


Nitrogen. 


Lactic  Acid  per  100  c.c.  Liquor. 


Addition  per  100  c.c.  Liquor  of 


Original 
Liquor ;     -._ 

no-       K»HPO  •     1Srm-     0"25grm, 

Addition.  ui-  ^1    Glucose.    Peptone. 
MgS04. 


1  grm. 
Glucose 
0*5  erm. 
Peptone. 


Inoculat- 
ing 
Material. 


Valonia 

Knoppern 

Myrabolams 

Sumach  (Sicilian)  , 

Oak  bark 

Pine  bark 

Hemlock  bark  .... 


Grm. 
0-9242 

1-6655 

0-9652 

0-5825 
0-6855 
0-4826 

n'71-:. 


Grm. 
O'SOO 

0-500 

0-500 

0-500 

0-500 

0-500 

0-500 


Grm. 
0*0946 

0-0191 

0-2028 
0-1186 
0-1900 
0-1662 
0-O7O4 


Grm. 


0-01121 
0-0035 


0-0042 


II-IMI2I 


Grm. 
f  0-0219 

10-0252 
f  0-0221 

I  0-0210 
CO" 0661 
(0-0685 
f 0-0809 
'(  ii-ii- i  J 
f  0-0278 
i  0-0243 
f  0-0279 
10*0260 
f  0*0310 
(.0-0275 


Grm. 
0-022(1 
0-0281 

0-0231 

i r 0211 

0-0678 

ii-ot  ;.ss 

0-0841 
0-0822 
11-0291 
0-0275 
0-0275 
0*0243 
0-0300 
0-0255 


Grm. 
0-0250 
0*0261 

0-0258 
0-0231 
0-0655 
0-0670 

II-IIS54 

0*0855 

0-0270 
0-0251 
0-0293 
0-0275 
0-0285 
0-0261 


Grm. 
0-4843 
0:0821 
0*4800 

0-017:1 
0-4371 
0"-1741 
0-1900 
0-1311 
0-4777 
0-1721 
0-4855 
0-1437 
0-4932 
0-0054 


Grm. 
0*8044 
0*7937 

0-7955 
0-7977 
0-8211 
I1-S1IU0 
0-8265 
0-S155 
O-7900 
0*7812 
0*8002 

o-shi.-, 
0-7973 
0-7910 


I. 

II. 

I. 

II. 

I. 

II. 

I. 

II. 

I. 

II, 

I. 

II. 

I. 

II. 


I.  =  Lactic  acid  bacterium. 


II.  -  Lactic  acid  yeast. 


-J.  T.  W. 


Leather  Vrerring,  Employment  of  Canint   Excre? 

menl  and  Putrefied  Urine  in.     E.  d'Huart.     Bull.  Assoc. 

des    Chimistes,   11,    [2],   47 — 58    (this   Journal, 

A.  Canine  Excrement. — The  action  of  this  material  is 
essentially  destructive,  attacking  the  amorphous  organic 
matter  of  the  cutaneous  tissue ;  but,  being  due  to  the  vital 
activity  of  contained  microbes,  and  not  to  the  chemical 
substances  present,  cannot  therefore  he  imitated  by  means 
of  mixtures  of  the  latter,  but  only  by  bacteriological 
cultures  of  the  said  organisms. 


B.  Putrefied  Urine. — This  liquor  acts  as  a  mordant  for 
the  dyes  applied  to  the  glove-leathers,  and  for  this  purpose 
may  be  efficiently  replaced  by  a  solution  containing  15  to 
20  grms.  of  ammonium  carbonate — or  their  equivalent  in 
potassium  or  sodium  carbonate — per  litre.  Since,  however, 
the  influence  of  the  various  alkaii  carbonates  on  the  shade 
of  colour  produced  by  a  dye  differs,  it  is  found  that  to  satis- 
factorily supersede  urine,  the  solution  must  contain  both 
fixed  and  volatile  alkalis,  the  desired  effect  being  obtained 
by  the  use  of  10  to  15  grms.  of  sodium  carbonate  and  10 
grms.  of  ammonium  carbonate  per  litre — C.  S. 
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PATENTS. 

Board  and  Material  suitable  for  beitg   pri 

into  form  D      rative  and  ollur   Purposes,  or  for 

»*.     in  Substitution,  for  Leather,    Tloorctoth,  and  the 

lihi  .     Treatment    oj    ll'.iw     Substance*  for.      T.    II. 

Cobley,  Dunstable.  '  Bog.  Pat.  13,096,  June  18,  1-  16 

Waste  fibroua  material  and  the  wax,  oil,  albuminous  ami 

tivc  matter  derived  from  cotton-need  ami  shell  are 

pulped  together,  boiled  with  silicate  of  soda,  and  the  whole 

precipitated  by   addition   of   milk  of   lime.    The   alkaline 

liquor  ia  than  drained  off  from  th(  precipitate.    Waste  leather 

or  other  animal  substance  is  separatelj  treated  with  sulphur 

"Us  acid,  ami   then   added    ami    thoroughly   mixed  with    the 

first-obtained  pulp,  together  with  tanning  agents  or  chromium 
compounds.    The  mass   is   then    made    into    boards,    or 

pressed,  or  moulded  us  desired. — C.  0.  VY. 

Gelatinous  "Resilient  Composition,  applicable  for  Wheel 
Tyres  and  other  Purposes.  D.  Forbes  and  J,  s.  VYey- 
mouth,  Bristol.     Eog.  Pat.  18,864,  Aug.  'J6,  189G. 

Glox  is  melted  with  water  and  subjected  to  heat,  and  to  76 
parts  of  it  3  parts  each  of  sulphur,  sulphate  of  barium,  a 
saturated  solution  of  alum,  and  collodion  are  added.  To  the 
eold  mixture  are  then  added  3  parts  each  of  sulphuric 
acid,  glacial  acetic  acid,  nitric  acid,  and  formic  acid.  L'o 
a  the  mixture,  glycerin  may  be  added.  After  setting, 
the  mixture  can  be  moulded  into  tyres  and  other  articles. 

—  C.  O.  W. 

Tanning  Hides  and  Skins,  Impts.  in.     W.  Clark,  London. 
Eug.  Pat.  21,210,  Sept.  24,  1S9G. 

In i    -kins  prepared  for  tanning,  and  previously  slightly 

swelled,  are  steeped  for  three  days  in  a  hath  containing,  in 
1 ,000  c.e.  of  water,  4  gnus,  of  lactic  acid  (73  per  cent. ),  9  6 
grms.  of  potassium  bichromate,  and  0-9  gnu.  of  sulphuric 
acid.  Subsequently  an  eight-days'  treatment  in  a  hath 
twice  as  strong  and  then  four  times  as  strong  is  given. 
The  skins  are  afterwards  washed,  dried,  and  prepared  as 
usual.— (  .  t>.  \V. 

Waterproof  Glue,  Improved  Manufacture  of'.     H.  Gardner, 
London.     Eng.  Pat.  81,774,  Oct.  I,  i  - 

Casbin,  albumin,  blood,  or  glutin  are  mixed  with  alkaline 
substanaes,  such  as  calcium  hydrate,  potassium  hydrate, 
sodium  hydrate,  the  carbonates,  silieat.-.-.  borates,  or  phos- 
phates of  sodium  or  potassium.     Preparations  with  from 

la   to  SO  per  cent,   of   alkaline   substance  form   a   glue    not 
ie   after    a    time   at    the   ordinary     temperature.      Pre- 
parations with  from  i  to  20  per  cent,  of  alkaline  substance 
farm  a  glue  which  is  applied  in  conjunction  with  heat. 

— c.  o.  w. 

Myrubolams,  Obtaining  Extracts  therefrom;  Impts.  in  or 
relating  I"  Machinery  or  Apparatus  fur  Treating. 
S.  Smithsou,  Heckmondwike.  Eng.  Pat.  13,399,  May  19, 
1897. 

See  under  VI.,  page  737. 

XV.-MANURES,  Etc. 

PATENTS. 
fertiliser,  An  Improved.     C.  Fell,  Hauler,  Staffordshire. 
Eng.  Pat.  17,151,  May  3,18 

Tun   fertiliser  is  prepared   from    excreta   3nd   urine,  which 
arc   treated  with    sulphuric    acid    and   mixed  with    sea 
sludge.     The  mixture  is  then  dried.     The  inventor   claims 
the     production    of    a    manure    containing    4    per    eer.t.    of 
nitrogen  and  20  per  cent,  of  phosphate. — D.  B. 

Manure,  A  Consistent  Friable ;  An  Improved  Process  for 

making.     \Orthophosphorie  Arid  and  Peat.~\     I.  Kovacs, 
Bodapesth,  Hungary.     Eng.  Pat.  13,S11,  June  4,  1897. 

It  has  been  shown   that    in   many   cases  it  is  pre- 

ferable to  allow  the  phosphoric  acid  employed  for  manorial 
purposes  to  come  into  the  ground  in  the  form  of  ortho] 
phoric  acid.      Its  practical  use  has,  however,  been  prevented 
hitherto  by  the  circumstance  that  it  is  very  expensive,  and 


also  that  it  docs  not  come  i ■ » t » ►  commerce  in  the  form 

i-teut  friable  artificial  manure,  but  in  the  form  of  a 
liquid.  This  form  i-,  however,  for  agricultural  purpo 
not  only  costly,  but  its  practical  utilisation  encounters  man) 
technical  difficulties.  The  inventor  overcomes  these  defects 
by  the  addition  o  tore  particularly 
peal.  By  thi-  addition  the  pulpy,  stringy,  soft  product, 
produced  by  the  free  phosphoric  and  sulphuric  acid  and  un- 
condoned   water,   is   i verted    into    an    artificial,    easily 

distributed  manure. — I),  li. 


XVI.-SUliAR.  STARCH.  GUM,  Etc. 

[Sugar    Manufacture.]      Checking    I       es    in    Diffu 
H.  Pellet.     Bull.  Atsoc.   Beige  des  i  himistes,  11,   [2], 

58— Gt. 

The  uutli. ■  isions  are  that — 

(1.)   Provided  the  glucose  or  pre-existing  reducing  sugars 
be   taken   into   account,   the   polariineter  and   the  copper 
methods  will  give  precisely  concordant   results  in  thi 
of  the  beet,  the  diffusion  juices,  and  the  spent  sli 

i,-2.)  As  regards  the  copper  methods  for  sugar  estima 
tions   in  beet  andpulp.it  is  best   to    invert  in  the  fill 
liquor  containing — as  a   result   of    sufficiently  long,   warm 
Stion— -the  whole  of  the  crystallisable  -agar. 

(3.)  Direct  inversion  of  the  pulp  of  fresh  or  spent  slices 
may,  however, be  effected  bj  the  use  of  tartaric  acid  (l  grni. 
per  100  c.c),  provided  the  digestion  at  85° — 90°,  or  even 
100  t'.,  be  sufficiently  prolonged  to  ensure  the  complete 
diffusion  of  the  sugar  and  its  conversion  into  glucose. 

\i.)  The  final  dilution  of  the  solution  from  the  fresh 
slices  or  the  diffusion  juice  should  be  so  adjusted  that 
the  quantity  of  sugar  amounts  to  about  "■>  grms.  per  liti 
as  to  be  under  the  same  conditions  as  the  normal  ctipiic 
reagent  and  the  titrated  glucose,  when  their  '■  titrcs  "  are 
determined. 

(,'i .)  For  estimating  the  sngar  in  the  spent  slices  by 
inversion,  the  solutions  being  more  dilute,  the  Fehling's  or 
Violette's  reagent  should  be  titrated  by  a  solution  of  in- 
verted  glucose  containing  1  gnu.  per  litre  (reckoned  in 
crystallisable  sugar  to  save  calculation). 

(6.)  For  inversion-  in  presence  of  pulp,  it  is  absolutely 
essential  to  avoid  the  use  of  sulphuric  arid. 

(7.)  For  the  indirect  (polarisation)  estimation  of  sugar 
in  spent  pulp,  the  slices  should  be  finely  comminuted  and 
strongly  pressed. 

-  |    Bj  taking  all  nt ssary  care  to  ensure  the  exactitude 

of  the  elements  required,  there  will  be  no  undetermined 
loss  in  diffusion,  either  in  sugar  or  polariineter  reading, 
whichever  method  be  employed — that  o*  polarisation  or 
that  by  Violette's  reagent.— I      - 

Caroubin :  A  New  Carbohydrate.     J.  Effront.     Com[ 

Rend.  1897,  125,  38—40. 
From  the  seeds  of  Ceratonia  siliqua — used  as  a  cattle  food 
in  Portugal — the  author  has  isolated  a  new  carbohydrate, 
caroubin,  'which  has,  empirically,  the  same  composition  as 
cellulose  (C6U  „.<_>.;).  When  purified,  it  forms  a  white, 
spongy,  very  friable  mass,  which  yields,  in  contact  with 
water,  a  syrupy  liquid  or  jelly,  3 — 4  grms.  of  the  substance 
being  sufficient  to  convert  1  litre  of  water  into  a  thick 
Byrup.  Caroubin  is  soluble  in  dilute  III  1  ;  the  solution 
does  not  reduce  Periling      •  d,  and  is  optically  inactive  : 

but  when   boiled,  a  fermentable,  dextro-rotatory,  reducing 
[  is  formed.     Caroubin  appears  1 >  be  n  idely  distributed 
in  nature ;  it  occurs   in   rye  and  barley,  and  very  probably 
ra  into  the  composition  of  beer. 
Caroubin    may,    in  be  with  advantage  used 

instead  of  gelose,  for  the  preparation  of  the  nutritive  media 
employed  in  bacteriological  work. — H.  X    P. 

Camubinose.  J.  Effront.  Comptes  Bend.  1897,  309 — 311. 
1'tiE  author  has  isolated  a  syrup  by  boiling  powdered  car- 
oubin (50  grras.)  with  dilute  sulphuric  acid  (1  litre),  con- 
taining monohydrate.  If  .Si  \  (50  grms.).  The  product,  which 
he  names  caroubinose,  consists  ol  a  s  igar  ill  <  )6)  which 
has  about  the  same  reducing  action  on  Fehling's  solution 
as  dextrose,   but   its  specific  rotatory  power  is  lower,  viz. 
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[<,]„  =  24.  It  fermeDts  with  yeast,  forms  a  hydrazone 
C  II ..N ..' >,.  inciting  at  183  C,  and  an  osazone  C^H^XjO,, 
melting  at  198°  C. — T.  A.  L. 

Sugars,  Todometric  Estimation  of.     G.  Kotuijn.     Zeits. 

Anal.  Chem.  36,  349. 

See  under  XXIII.,  page  ?65. 

PATENTS. 

Bon, black   or  Animal  Charcoal,  Process  for  Revimfying. 

.r.    Wetter,   Strand.   London.      From    M.   Weinricb,    St. 

Louis,  U.S.A.  Eng.  Pat.  19,31  ',  Sept.  1,  1896. 
Refeks  to  Eng.  Pat.  4354  of  1S94  (this  Journal,  1895, 1?8), 
for  decarbonising  and  revivifying  boneblack  without 
charring.  In  this  ease,  the  apparatus  therein  described  may 
be  used^  the  process  being  one  of  oxidation,  carried  on  at  a 
comparatively  Ion:  temperature.  The  drum  or  vessel  used 
is  heated  to  300" — 400°  F.,  a  regulated  current  of  air  is 
passed  through,  and  the  bonehlaek.  ^c.  fed  regularly  into 
one  end  of  the  dtum  and  removed  from  the  other.  During 
the  time  it  is  within  the  drum,  it  is  continually  being  raised 
and  let  fall  by  a  revolving  shaft  having  paddles. — 1!.  S. 

Granulation    of    Crystallisable     Liquids,    An    Improved 
Evaporting    or    Vacuum    Apparatus    for.      T.   Grosse, 
Kiew,  Bussia.     Eng.  Pat.  27,477,  Dec.  3,  189G. 
-.     under  I.,  page  719. 

Glucose  or  Sugar,  Iinpls.  in  thi    Manufacture  of.     L.  P. 

Bauer,   Peoria,  Illinois,   U.S.A.     Eng.  Pat.  15,295,  June 

26,  1897. 
The  apparatus  consists  of  a  sulphurous  acid  generator  and 
means  for  the  delivery  of  the  gas  into  a  charging  tank  con- 
taining starch  sludge  at  the  ordinary  temperature.  The 
sludge  is  saturated  in  vacuo,  after  which  it  passes  into  the 
converter,  where  it  is  heated  under  pressure  to  the  point  of 
conversion.  The  pressure  i-  then  removed  from  the  pro- 
duct, and  the  sulphurous  acid  recovered  in  the  form  of 
solution  by  passing  it  into  water. —J.  L.  B. 

Ebkata. 

This  Journal  IS97,  622,  col.  2,  line  7  from  top.  In  the 
equation  insert  CH;  at  the  lowest  part  of  the  formula  for 
the  potassium  salt  of  d-fructose. 

Ibid.,    page   623,   col.  2,   line  4   from    top  :    for  "  prima 
:ids  ''  read  "  good  seconds  "  ;  and   line  13  from  top,  for 
"  1  sq.  cm."  read  •'  1  sq.  decim." 


XVII -BREWING.  WINES.  SPIRITS.  Etc. 

Re-kilning  Malt,    Effects  of .     F.  Schonfeld.     Wochenschr. 

I'.  Brau.'  14,  137  ;  Zeits.  I.  d.  ties.  Brauw.  20,  [24],  319. 
To  remedy  a  deficiency  in  depth  of  colour  and  aroma,  a 
malt  from"  moderately  heavy  barley  with  a  rather  low  per- 
of  nitrogen  was  replaced  on  the  kiln  and  exposed 
10  a  temperature  of  106'  C.  (the  original  kilning  heat)  for 
8  hours.  The  objects  in  view  were  to  some  extent  attained, 
the  colour  very  slightly  increasing,  in  a  degree  expressed  by 
01  c.c.  of  decinormal  iodine  (original  shade-  o-:;  e.c.  deci- 
normal  iodine),  and  the  aroma  being  improved.  Other 
changes  effected  were :  redaction  of  moisture  from  4-7  per 
cent,  to  1  per  cent. :  extract  in  dry  matter  increased  from 
68  8  per  cent,  by  08  per  cent,  in  one  example  and  by  22 
per  cent,  in  another;  maitose  (C4  per  cent.)  in  extract 
reduced  by  45  per  cent,  and  5-6  per  cent,  in  two  samples  ; 
considerable  weakening  of  the  diastase,  manifested  by  an 
increase  in  the  time  required  for  saccharification  from  15 
minutes  to  23—25  minute-:  >light  decrease  (0-06  per  cent.) 
of  nitrogen  in  dry  matter. 

The  comparatively  slight  influence  on  the  colour,  caused 
surprise,  in  view  of  there  being  5  per  cent,  of  water  still 
present  before  the  re  kilning,  and  because  of  the  rapidity 
of  heating  (to  106'  C.  in  2 — :s  hours)  practised.      It  is  con- 


sidered that  a  greater  effect  would  have  been  produced  had 
the  aerospire  been  more  fully  developed  than  in  the  parcel  in 
question,  in  which  it  attained  to  but  little  more  than  half  the 
length  of  the  corns. — C.  S. 

Yeast,  The  Nutrition  of.     C.  G.  Matthews.     J.  Fed.  Inst, 
of  Brewing,  1897,  3,  368—400. 

The  author  treats  this  subject  under  the  following 
heads : — 

(a.)  General  considerations  respecting  the  saceharo- 
mycetes  and  their  vital  functions.  (A.)  Resume  of  facts 
ascertained  concerning  the  constituents  of  yeast,  (r.)  and 
(a*.)  The  inorganic  and  organic  aliment  derived  from 
brewing  materials,  (e.)  Experiments  and  experimental 
methods  relating  to  yeast  nutrition,  (/".)  Some  practical 
deductions  from  the  above  sections. 

In  the  experimental  portion,  it  is  stated  that  the  yeast 
employed  was  Saccharomi/ccs  coagulatus — an  organism  well 
adapted  for  the  investigation,  inasmuch  as  it  can  be  kept 
|  clean  and  free  from  bacteria  and  other  ferments  by  washing. 
i  One  litre  of  cold-water  malt  extract,  or  worts  which  were  of 
two  gravities  (1,030  and  1,050), -were  pitched  with  2  grms.  of 
,i.  ;i-hed  and  pressed  yeast  taken  from  stock  fermentations 
of  hopped  malt  wort,  or  of  wort  prepared  from  commercial 
malt  extract.  The  proportion  of  hops,  when  u-ed,  was- 
10  grms.  to  a  litre  of  wort.  The  one-litre  portions  of  wort 
were  shaken  up  with  air  after  pitching,  and  kept  at  a  constant 
temperature  of  S33  F.  for  15  hours,  and  subsequently  at  70"  F. 
At  the  end  of  the  first  24  hours,  the  wort  was  usually- 
poured  into  a  beaker,  the  yeast  remaining  behind  being 
shaken  up  to  slightly  aerate  it,  the  wort  poured  hack,  and 
fermentation  allowed  to  proceed  until  finished.  It  is 
pointed  out  that  the  experiments  were  designed  to  show  the 
increase  of  yeast  and  the  attenuation,  but  not  the  fermen- 
tative power.  This  increase  of  yeast  is  considered  by  the 
author  to  be  the  best  guide  to  the  suitability  of  the 
nutrient  matters  in  the  wort,  and  also  to  their  quantity, 
provided  that  there  is  a  sufficiency  of  fermentable  matter 
present  to  ensure  the  yeast  making  the  best  use  of  the 
alimentary  matter. 

The  principal  conclusions  drawn  from  the  experiments- 
are  :  (1.)  That  the  boiling  and  coagulation  of  the  albu- 
minoids in  cold-water  malt  extract  make  but  little  difference- 
to  the  yield  of  yeast,  allowing  for  the  gravity  of  the  worts. 
(2.)  That  unboiled  cold-water  malt  extracts  and  worts  give 
a  very  unclean  fermentation,  and  that  the  yeast  increase  is 
thereby  restricted.  (3.)  The  boiled  worts  give  a  healthy 
fermentation  and  a  good  yeast  crop,  even  in  absence  of 
hops.  (4.)  Hot  mashes  corresponding  in  strength  to  10- 
percent,  cold-water  mashes,  give  but  slightly  more  yeast 
in  the  same  volumes,  showing  that  the  sugar  of  the  cold- 
water  extracts  is  nearly  adequate  to  secure  the  assimilation 
of  the  yeast  nutrients.  (5.)  From  the  experimental 
evidence,  the  influence  of  hop  extract,  whether  unboiled  or 
boiled  for  a  short  time,  is  in  the  direction  of  diminishing 
the  yeast  output  of  malt  wort. 

Concerning  the  practical  considerations,  the  author  is  of 
opinion  that  freshly  prepared  malt  of  good  quality 
probably  contains  sufficient  mineral  and  nitrogenous  ali- 
mentary matter  for  the  yeast,  and  it  is  almost  certain  that 
a  considerable  variation  in  the  relation  of  these  two  classes 
of  nutriment  may  exist,  and  that  the  amounts  of  each  vary 
considerably.  A  variation  of  the  pho;-phates,  especially 
those  of  potassium  and  magnesium,  may  prove  injurious 
to  the  yeast.  The  organic  nourishment  depends  more 
especially  on  the  malting  process,  and  not  so  much  on  the 
original  proteids  of  the  barley.  A  fermentation  may  be 
sluggish  from  an  excess  of  yeast  nutriment  or  a  deficiency  ; 
the  latter  may  arise  from  poor  malts  or  from  an  excess  ol 
substitutes.  In  such  a  case  the  wort  may  be  pitched  with 
a  larger  amount  of  yeast,  or  else  with  a  stronger  yeast,  so 
bringing  the  potential  of  the  yeast  into  the  proper  relation- 
ship with  the  work  which  has  to  be  accomplished  by  it. 

—J.  L.  B. 

Alcoholic  Fermentation  without  Yeast  Cells.     Will. 
Zeits.  fur  das  Ges.  Brauw.  1897,  363. 

1.  The    author   has   attempted    to    prepare    the    lermeut 
(zymase),  but  without  success  ;  he,  however,  was  provided 
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with  u  little  of  tin-  yeast  sap  prepared  bj  Buchner,  and 
I'miiiil  it   to  have  the  properties  •  it  l>v  Huchncr. 

Me  thinks  it  i>  i.ut  usually  present  in  yeast,  but  thai 
probably  the  pressed  yeast  employed  bj  Buohnei  itas  h  a 
state  ol  decomposition. 

•j.  Lindner,  Delbruok,  and  others  (Woohccschr.  fiir 
Bran,  is'jt.  mu)  have;  also  attempted  to  prepare  the 
ferment,  but  also  without  success,  Doubt  is  thrown  on  the 
freedom  from  spores  of  Bucbner's  dried  yeasl  (this  Journal, 
1897,549),  as  in  any  preparation  made  by  them  h ..-. 
fermentative  action,  the)  nave  always  found  evidence  of 
living  Ma~t.      \.  is. 

Fermentation  in  Media  consisting  of  Solid  Particles. 
T.  Schbssing.     Comptes  Rend.  1897,  125,  40—43. 

1 1  has  frequent!]  been  noticed  that  during  the  fermentation 

of  solid  media — ray.,  the  nitrification  of  soil,  the  fermentation 
of  tobacco  in  the  manufacture  of  snuff,  ccc. — the  pro 
Somes  to  a  standstill  Ion:.'  before  the  medium  has  been 
exhausted,  but  may  be  restored  10  its  original,  or  even 
greater  vigour,  bj  Stirring  or  crumbling  the  mass.  In  fact, 
whenever   fermentation    has    '•  Jc,    it     may    be 

accelerated  by  Btirring  the  medium.  At  first  sight  it  is 
naturally  concluded  that  the    reerudes.  i mentation 

is  due  to  the  aeration  of  the  medium,  brought  about  by 
agitation.  The  author  shows,  however,  by  experiments 
(with  stable  manure')  that  the  acceleration  produced  by 
agitation  is  due  to  some  cause  unknown,  and    that    aeration 

has  little  or  nothing  to  do  with  the  phenomenon,  seeing 

thai  it  obtains  in  vacuo  just  as  well  as  in  the  presence  of 
air.  ( m  the  other  hand,  aeration  unaccompanied  by 
stirring  has  no  effect  on  the  fermentation. — H.  T.  P. 

Wines,  1.   -  Colour  in   ("  Cass<  ".>.-  Influence  of  Iran 

.pounds.     II.  Lagatu.      Comptes  Bend.   18U7,  124, 

[25J,  1461—146%. 
A  rBHKIc  salt,  added  to  a  wine  of  good  colour  (in  quantity 
not  greater  than  might  occur  naturally),  produces  a  pre- 
cipitate quite  similar  to  that  in  cassi  wines. 

A  ferrous  salt  added  to  the  same  wine  in  bottle  produces 
no  effect,  but  when  exposed  to  the  air,  casse  sets  in,  follow- 
ing a  course  quite  similar  to  the  natoralcasse. 

A  ferrous  salt  and  sulphurous  acid  added  (the  latter  in 
such  quantity  as  «  juld  be  used  to  remedy  a  tendency  to 
natural  casse)  to  the  same  wine,  produce  no  result  even 
after  prolonged  exposure  to  air. 

Analysis  of    wines  liable  to  this  modification,   before  end 
after  the  casse,  lias  shown  that   after  exposure    to  air  aim 
the   whole   of   the   iron   of   the  wine   is  found  in  the  pre- 
cipitate. 

Probably,  then,  a  wine  subject  to  casse,  contains  ferrous 
salts,  which  on  exposure  to  air  (with  or  without  the 
aid  of  an  oxidising  diastase)  become  ferric  salts,  and  then 
precipitate  the  tannins,  among  which  is  to  be  reckoned  the 
colouring  matter.  An  oxydase  may  l>e  essential  :  but,  if  SO, 
it  is  to  oxidise  the  ferrous  salt,  not  directly  to  render  the 
colouring  matter  insoluble.  This  view  throws  light  on  the 
influence  of  tartaric  and  citric  acids  on  the  easse,  SUggt  5ts 
questions  as  to  certain  changes  in  white  wines,  and  as  to  the 
practice  of  washing  with  ferrous  sulphate  solution — problems 
which  the  author  is  now  endeavouring  to  sohe.  (.See  also 
this  Journal,  1S97,  156,  347.)— J.  T.  r>. 

Volatile  Acids  in  Wine,  Estimation  of.     U.  Cavon.     Revue 

de  Viticulture  ;  La  Biere,  5,  [6],  81,  aud  [7],  97. 

s<e  under  XXIII.,  page  7Gt>. 

PATENTS. 

Waste  Hoys  and  Malt,  Process  fur  Utilising,  from 
Breweries.  H.  Krausz  and  L.  Yass.  Hungary.  Ting 
Pat.  12,958,  May  25,  1897. 

The  liquid  extracted  from  waste  mait  and  hops  is  con- 
centrated, and  mixed  with  yeast  in  the  proportion  of  2.'i  to  j 
.ui  decagrms.  of  yeast  to  100  litres  of  liquor,  and  fer- 
mented at  2U  to  84c  C.  The  fermented  liquor  is  then 
distilled  in  a  suitable  apparatus.  The  process  can  be 
modified  by  the  admixture  of  fermentable  or  fermented 
substances  with  the  above-mentioned  liquid. — J.  L.  B. 


If:  and  Bacteria,  Impts.  in  /"    ,  i  Ipparatus fop 

Developing    Pure   Cultures   of.      V    Bendixen,    I 
bagen,     Eng,  Pat.  I  1,106,  June  '.',  1897 

The  apparatus  consists  of  a  fermenting 
cylinder  connected  bj  a  rubber  tube  to  enable  the  con-. 
of  the  one  lo  flow  into  the  otbi  i  bj  raising  or  lowering  the 
re  cylinder.     When  sufficiei  l  yeast  has  been  grown  in 
the   fermenting    vessel,  a  portion  is  run   into   the  reserve 
ej  iuder  and  used  for  seeding  the  next  fermi  ot  ition 

—J.  L.  I! 

XVIII.-FOODS ;  SANITATION,  WATER 
PURIFICATION,  &  DISINFECTANTS. 

(A.)—  FOODS. 

Heavy  Metals  in  Cheese,  Note  on  Iht  I'  ■  ■/      A.  IT. 

Allen  and  1'.  II.  Cox.      Analyst,  le'J7,  22,  1*7  —  188. 

[he  authors  consider  thai  the  metallic  lead  recently  found 
In    1  .  \V.  Stoddarl   in  a   sample  i  t  (  anad  .  was 

probably  due  to  the  addition  of  a  lead  -alt — probably  the 
acetate — to  the  cheese. 

Two  samples  of  "cheese  spice,"  need  to  prevent  the 
heaving  and  cracking  of  cheese,  were  examined,  and  it  was 
found  that  one  Bample  consisted  of  crystallised  sulphate  of 
/inc.  whilst  the  other  was  a  solution  of  sulphate  of  zinc 
corresponding  to  38  per  cent,  of  the  crystallised  salt.  It 
was  found  that  99*28  per  cent,  of  the  total  zinc  employed, 
passed  into  the  curd,  whilst  the  remaining  0-72  per  cent. 
remained  in  solution  in  the  whey.  B.  Bodmer  recently 
examined  two  samples  of  che.se  containing  zinc,  and  found 
that  one.  a  pale  coloured  cheese,  contained  0*84  grain  of 
zinc,  or  3-7  grains  of  the  crystallised  sulphate  per  lb. ;  and 
the  other,  a  reddish  cheese,  contained  0*56  grain  of  zinc, 
or  2-5  grains  of  the  crystallised  sulphate  per  lb.  It  is 
stated  that  sulphate  of  copper  was  formerly  added  to  cheese, 
and  that  the  green  mould  in  certain  kinds  of  cheese  has 
been  imitated  by  the  insertion  of  copper  or  brass  skewers. 

—  A.  S. 

Caroubin:   A  IVew  Carbohydrate.     J.  Kffront.     Comptesv 
Bend.  18117,  125,  3is. 

See  under  XVI., page  749. 

Lard,  Detection  of  Beef  Fat  in.  M.  Hallo.  Zeits.  Nah- 
rungsm.  Hyg.  W'aar.  11  193  ;  through  Chem.  Centr.  68. 
392. 

See  under  XXIII.,  page  704. 

Boric  Acid  in  Milk,  Detection  if,  and  Rapid  Method  of 

Determination.    G.  Deniges.  J.  Pharm.t  him.  6   [2],  49. 

See  under  XXII 1.,  paye  7G6. 

PATEXTS. 

Yeast,  Impts.  in  tht  Production  oj  ,  d  Bakers'. 

M.  1'.  Hatschek,  Middlesex.  Ting.  Pat,  9908,  May  9,  1896. 
Malt  combs,  with  or  without  bran,  or  peas,  lupines,  &c, 
are  mashed  like  grain  with  malt,  or  only  steeped  in  water 
at  1  10  to  200  T\,  with  an  addition  of  a  small  percentage 
of  mineral  or  organic  acid,  dependent  upon  the  amount  of 
infection  in  the  raw  material  or  water.  This  extract  is 
mixed  with  1  to  3  lb.  of  maltose  or  other  sugar  for  each 
pound  of  compressed  yeast  to  be  produced.  The  seed-yeast 
is  Introduced  into  the  fermenting  vat  containing  the  above- 
i  bed  nutrient  liquid,  the  whole  being  maintained  at  a 
temperature  of  85  to  ^s7  I-'.,  and  filtered  air  pumped  in  by 
means  of  a  rouser  or  other  device,  lioric  acid  or  its  -alts,  in 
the  proportion  of  1  part  to  5,000 — 10,000  of  fermentimr  liquor, 
is  added  to  prevent  infection  or  the  formation  of  undesirable 
organic  acids.  When  the  fermentation  is  finished,  the  wash 
is  cooled  to  72  F.  by  adding  cold  water,  aud  allowed  to 
stand  for  10  to  12  hours,  the  yeast  being  then  removed  by 
decantatkm and  straining  through  bags.  It  i-  again  washed 
with  water  containing  boric  acid  in  the  previously 
mentioned  proportions,  and  pressed,  and  packed  in  the  usual 
manner.  This  process  is  also  applicable  for  the  manufac- 
ture of  yeast  for  distilling  purposes. — J.  L.  B. 
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Fat  or   Fnth,  Waste,  Treatment  of.     T.  Coad,  East  Ham, 

[fesex.  Eng.  Pat.  15,336,  July  10,  1S9G. 
A  i  i  traces  of  decomposition  and  dirt  are  removed  by 
mixing  the  waste  fat  with  an  antiseptic  I  preferably  boric 
acid),  extracting  the  liquid  fat  (preferably  by  dry  heat), 
boiling  it  in  a  solution  of  gelatin,  ami  precipitating  the 
latter  (preferably  with  alcohol,  60  over  proof;.  When  washed 
and  dried,  the  fat  is  said  to  he  tit  for  food. — C.  A.  M. 

••  Separated"  Milk.  A  Method  of  Treatingand  Employing 
the  same  in    the  Making  of  Bread.  Biscuit,  and   other 
Foodstuffs.     11.  Higgins,  Cambridge.    Eng.  Pat.  15,471, 
.luly  IS,  1896. 
Tin:   "separated"    milk    is   evaporated  to  dryness   or  to  a 
suitable  consistence,  and  mixed  with   any  or  either  of  the 
following  substances  :— Flour,  meal,  semolina,  tapioca,  sago, 
oatmeal,  gluten,  eane  sugar,  milk  sugar,  lactose,   glucose, 
animal    or    vegetable   fat,   and    flavouring   and    colouring 
matters.     Or    these    substances     may    be    mixed    with    the 
caseinogen   obtained  from   the   "  separated "  milk  by   pre- 
cipitation with  an  acid.     Claim   is  also  made  for  the  use  of 
such   combined   products  as   flour   in   the   manufacture  of 
bread,  biscuits,  and  the  like.--C   A.  M. 

Caseinogen,  Method  for  Causing  the  Separation  of,  from 
,:  Separated  "  Milk,  and  its  Preservation  in  a  Dry  State. 
11.  Higgius,  Cambridge.  Fug.  Pat.  16,860,  July  29, 
1896. 

The  milk  is  agitated  with  a  suitable  proportion  of  an  acid, 
such  as  acetic,  hydrochloric,  nitric,  or  phosphoric  acids,  and 
the  separated  caseinogen  washed  free  from  acid  and  lactose, 
and  dried  in  a  suitable  drying  chamber. — C.  A.  M. 

Lit/aid  Extracts  of  Coffei  or  other  Substances,  Impts.  in 

the  Manufacture  of,  and  in  Apparatus  for  the  Purpose. 

J.    1  .  Duke,  West  -Dulwicb,  London.     Eng.  Pat.  19,675, 

Sept.  5,  1896. 
Is  order  to  avoid  the  necessity  of  concentrating  the  extracts 
by  evaporation  and  the  consequent  loss  of  aroma  and 
fragince,  the  coflee  or  other  substance  is  extracted  in  a  series 
of  connected  hermetically  closed  vessels  by  means  of  boil- 
iuw  water,  which  is  forced  by  pressure  trom  vessel  to  vessel 
throughout  the  series,  commencing  with  that  in  which  the 
coffee  is  nearly  spent.  From  time  to  time  the  vessel  nearest 
the  boiler  is  removed,  the  others  moved  a  stage  nearer,  and 
a  new  vessel  with  a  fresh  charge  placed  next  to  the  receiver. 

-C.  A.  M. 

Preventing  the  Decomposition  of  Animal,  Vegetable,  or 
other  Alimentary  Substances  or  Products;  An  Improved 
Method    of.      K.  1.  O'Doherty,   Brisbane,   Queensland. 

Eng.  Pat.  6915,  March  1G,  1897.  (Under  Intermit.  ( '.in- 
vent: 
The  substances  are  surrounded  with  an  atmosphere  of 
nitrogen  in  closed  receptacles,  and  maintained  at  a  tempe- 
rature of  from  about  28" — 50  F.  Similarly,  in  defrosting 
hard  frozen  substances,  such  :.-  meat,  decomposition  is 
prevented  by  tilling  the  chamber  with  nitrogen,  and  letting 
the  temperature  rise,  to  about  10'  F.,  until  the  defrosting 
rplete.— C.  A.  M. 

Milk,  An  Improved  Pro        oj  Presenting.     W.T.Murray, 
Southland,  New  Zealand  :  at   present,  Wimbledon,  Lou- 
l'at.  10,873,  May  I,  1897. 

Tin;    milk   is    heate.l    to    boiling    point,    Jib.    to    1  ^  lb.  of 
glycerin  with  about  five  times  the  volume  of  water  added  t < , 
h  100  lb.,  and  the  whole  concentrated  /«  i  /.  "..  to  onc- 
fourth  '  r  one-fifth  its  original  volume. — C.  A.  M. 

'  i    Husks,   A   New  or   Improved    Extract   of,   ami    n 

Method  of  Preparing   the   same.     II.  Christensen    ami 
];    11  ■'    of    i  openhagen.      Eng.    Pat.    14,624, 

.line-   16,    I 

T 1 1 k  hu»ks  are  extracted  by   soaking   in   water  or  steam, 

•i  boiled  with  water,  and  the  resulting  liquid   separated 

from  refuse   and  concentrated  in  open   pans    or     .    vacuo. 

The  theobromlnoua  extract   may   he  one  or  as  an 

admixture  wit!;  .V   — C.  A.  M. 


(£.)— SANITATION;  WATER  PURIFICATION. 

Garbage,  Disposal  by  the  Merz  System.    J.  Pownall.    Proc. 

hist.  Civil  Eng.  1897,  128,  [2]  ;  Paper  Xo.  29G2. 
The    Merz    system   is   an  extraction  process,  in  which  a 
volatile  hydrocarbon  solvent  is  used.     At  St.  Louis,  Mo., 
U.S.A.,  naphtha   is   used,    and  the   products  obtained  are 
grease  and  a  residual  fertiliser  of  some -value.     The  garbage 
is  discharged  from  the  waggons  into  receiving  tanks,  from 
which  it  is  drawn  as  required  through  a  door  in  the  bottom, 
and,  after  sorting,  it  is  fed  into  the   driers   through   12-in. 
feed  pipes.     The  driers  consist  of  long  chambers,  elliptical- 
shaped  in  cross  section,  and  are  supplied  with  steam  jackets 
over  two-thirds  of  the  perimeter  on   the  lower  side.     The 
garbage  is  agitated  by  a  central   shaft  and  reel,  and  the 
condition  of  the  material  is  ascertained  from  time  to   time 
by  inspection  through  a  test  hole  in  the  rear  of  the  apparatus. 
A  period  of  four   to   five  hours  at  25u°  F.  is  required  to 
complete  the  drying  operation,  and  the  vapours  driven   off, 
amounting  to  05 — 75  per  cent,  of  the  total  weight,  pass  to 
water-column  condensers,  the  condensed  liquids  passing  to 
the  sewer,  and  the  uncondensed  vapours  being  conveyed 
through  pipes  to  the  retorts  in   the   boiler  furnaces,  where 
they    are   consumed.       The    dried    material    is   discharged 
automatically  from  the  rear  of  the  drier  into  a  screw  con- 
veyor, and  thence,  by  means  of  au   elevator,  is  carried  to 
the  extractor  room.     The  extractors  consist  of  cylindrical 
tanks   of  similar  construction  to  the   receiving  tanks,  but 
with  the  addition  of  the  necessary  appliances  for  regulating 
the  admission  of  the  solvent  and  steam.     The  tirnks  have 
perforated   false   bottoms,   between    which   and  the  lower 
faces  of  the  tanks  are  placed  coils,  so  that   a  gentle  heat 
may  be  applied   to  the    material    under   treatment.      The 
garbage  is  allowed  to  soak  until  all  grease,  oil,   and  fatty 
matters  are  taken  up  by  the  solvent  (two  to  four  hours),  and 
the  solution  is  then  drawn  off.     The   naphtha  is  distilled  off 
and  condensed  for  further  use,  and   the  residual    grease  is 
purified.     The   process  is   said  to   be  automatic  and   con- 
tinuous.— A.  S. 

Air  in  the  Purifying  and  Revivifying  Houses  of  Gas- 
works, Contamination  of  the.  H.  Drehsehmidt.  J.  fur 
Gasbeleucht.  1897,  40,  517—520. 
Breathing  the  contaminated  air  that  prevails  in  the 
pnrifving  and  revivifying  houses  was  stated  to  have  an 
injurious  effect  on  the  health  of  the  workmen  employed  in 
those  houses  at  the  Berlin  municipal  gasworks.  Investiga- 
tions were  undertaken  at  the  Mullerstrasse  works  (Berlin), 
chiefly  by  Dr.  H.  Wolf. 

The  chief  poisonous  constituents  cf  coal-gas  are  ammonia, 
hvdrocyanic  acid,  sulphuretted  hydrogen, carban  bisulphide, 
other  gaseous  sulphur  compounds,  and  carbon  monoxide. 
All  but  the  last  are  absorbed  by  oxide  of  iron,  and  are- 
evolved  from  it  during  revivification.  They  were  therefore 
sought  for  in  the  air  above  the  revivifying  floor,  at  the 
height  of  the  workmen's  heads.  In  modern  works  only 
1  t..  20  grms.  of  ammonia  per  cubic  metre  of  gas  reach  the 
purifiers.  All  but  a  trace  is  retained  there,  chiefly  as  car- 
bonate. The  ammonia  in  the  air  was  estimated  by  aspirat- 
ing 400  to  COt)  litres  of  air  through  ^S  sulphuric  acid. 
Above  the  revivifying  floor,  0-00002  "to  0-00004  vol.  per 
cent.,  and  in  a  purifier  ia  course  of  being  emptied,  0-00041 
vol.  per  cent,  of  ammonia  were  found  in  the  air.  Leh- 
niaun  has  observed  that  0-05  vol.  per  cent,  in  air  produces 
irritation,  but  that  men  can  become  accustomed  to  0"O3  to 
i  rent.  In  works  where  ammonia  is  nearly  removed 
from  the  gas  before  it  enters  the  purifiers,  no  injury  there- 
fore need  be  feared  to  the  health  of  the  purifier  workmen 
from  its  inhalation. 

Several  methods  of  estimating  hydrocyanic  acid  in  air 
wire  tried,  and  proved  unreliable.  Eventually,  estimations 
were  made  as  follows : — 500  to  600  litres  of  the  air  were 
drawn,  at  the  rate  of  50  litres  per  hour,  through  two 
absorption  vessels  containing  water  holding  in  suspension 
fine  mercuric  oxide.  The  water  was  subsequently  made  up 
to  a  known  volume  filtered,  and  a  known  volume  of  the 
filtrate  remove!,  and  treated  with  ammonia  and  zinc  dust. 
After  making  up  to  a  known  volume  and  filtering,  a  given 
fraction  of  this  was  taken  and  titrated  with  silver  solution, 
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\  olbard's  mi  tbod  (J.  ftti  i.  1892, 

SSI).  Blank  estimations  were  made,  ta  ascertain  the 
allowance  to  be  made  for  impurities  in  the  reage 
air  above  the  revivifying  floor,  with  oxide  fouled  on 
twice  onli .  »as  found  t"  contain  0*00  11  66  and  0*00014  in 
two  tests";  and  with  oxldi  routed  13  to  14  times,  0*00012 
vol.  per  cent  of  hydrooy  mic  acid.  With  fonl  oxide  « hi  :h 
had  '  me  on  the  Boor,  onlj 

The  quantity  which  renders  :«ir  harmful  does  not  seem  i" 
be  recorded,  but  Weyl  states  thai  in  the  cyanide  industries, 
where  the  qnantity  in  the  air  must  be  much  greater  than 
the  al  le  poisoning-are  very  rare.    Injun 

to  hi'ulth   from   bydrooyania  acid   in  the  air  of  put  I 
ears  improbable. 
I  acetate  paper  scarcely  indicated  traces  of  solphn 
retted    In  !  i   oo  prolonged  exposure    to   tlio  air 

above  tlio  revivifying  Boor.  This  air  proved,  by  aspiration 
throujjh  heated  platinised  contain  total  sulphur 

compounds     equivalent    ta  vol.     per    cent.,    or 

O- 196  mgrm.  per  cubic  metre  of  carbon  bisulphide.  Wej  I 
states  that  ii'.')  icv  n  s  mgrm.  per  litre  is  not  injuri 

Carbon  monoxide  was  sought  for  in  the  air  of  a  freshly 
openel  purifier.  Samples  of  the  air  were  collected  by 
displacement  of  water,  and  the  carbon  monoxide  therein 
was  estimated  by  drawing  the  air  through  strong  solution 
of  potash  and  a  glowing  platinum  capillary  into  standardised 
solution  ot  baryta.  The  results  of  five  tests  showed  0-006, 
0-027,     0  vol.    per    cent,    of    eirhon 

monoxide  in  the  air.  \V.  Hempel's  researches  show  that 
0*043  per  cent,  does  ie.r  cause  symptoms  of  poisoning.  It 
is  not  a  cumulative  p  the  haemoglobin   compound 

of  carbon  monoxide  is  not  very  stable.— J.  A.  I!. 

Sewage  Water,  Purification  of,  by  Filtration  through  Peat. 

ft.    Frank.      Gesundheits-lng.    L896,   3-(.">   et   seq.,   and 

l'roe.  In-t.  Civil  Eng.  1897, 128,  [a],  27. 
Tut  author  considers  that  the  unsatisfactory  results  hitherto 
obtained  by  the  filtration  of  sewage  water  through  peat  as 
a  means  of  rendering  the  sewage  available  for  manorial 
purpos  ibably  due  to  the  air  which  is  always  present 

in  finely  divided  peat  The  peat  should  be  reduced  to  a 
fine  state  of  division  under  water,  and  be  there  brought  to 
the  condition  of  sludge,  which  latter  proves  to  be  an 
excellent  filtering  material.  It  was  found  that  the  bulk  of 
the  impurities  and  germs  were  removed  from  sewage  ■ 
by  filtration  through  this  material,  and  that  the  resultant 
sludge  was  possessed  of  considerable  mauurial  value. 
The  filtered  effluent  was  sufficiently  pure  to  be  discharged 
into  a  river. — A.  S. 

PATENTS. 
Sewage    Purification  I       :,iry    Bouses,    Impts.    in. 

A.    II.   i   instable,    Penhurst,   Kent.     Eng.   Pat.  19,056, 
Aug.  28,  L896. 

Tut  -  -charged  through  two   underground   tanks 

having  V-shaped  bottoms,  and  the  upper  portians  of  both 
having  a  division  or  tongue  in  the  centre  at  right  angl. 
the  direction  of  flow.  A  chamber  between  these  tanks 
contains  a  small  water  wheel  or  turbine,  a  receptacle  for 
lime,  and  a  screw  for  mixing  the  lime  with  the  effluent. 
The  crude  sewage  flowing  into  the  first  tank  and  under  the 
partition,  deposits  most  of  its  suspended  matter.  When  the 
liquid  has  risen  to  a  certain  height,  some  of  the  clear  upper 
portion  is  discharged,  by  means  of  a  siphon,  through  the 
intermediate  liming  chamber  into  the  second  tank,  in  which 
the  lime  precipitate  deposits,  and  the  clarified  effluent  flows 
away  —  L.  A. 

Tanks  for  the  Precipitation  of  Sewage  and  Foul  Liquids. 
Impts.  in  and  relating  to.  The  Magnetite  Sewage  and 
Water  Purification  Company,  Ltd..  and  G.  II.  Skelsey, 
Manchester.     Eng.  Pat.  21,235,  Sept.  2.J,  18 

The  improvements  are  intended  to  facilitate  the  removal  of 
the  sludge.  The  lower  part  of  the  tank  is  formed  into  two 
or  more  parallel  chambers  having  sloping  sides,  which 
conduct  the  sludge  to  a  point  at  which  a  branch  pipe  opens, 
through  whicli   the  sludge  can  be   drawn  off.     Each  branch 


pipe  communicates  through  a  valve  with  n  main  pi| 
that  the  chamhi  r-  ca 

iws  through  the  lank  from  chamber  to  chamber, 
and  is  ib  fleeted  by  suitable  b  ifflej  and  partitions.     I..  A. 

r  other    Liquids,   Impts.  in   Apparatus  for  the 
Treatment  of.     D.I  ameron,  1'.  J.  Comtnin,  and    \    J. 
Martin,  Exeter.     Eng.  Pi  I 
'1  iik  improvemi  ise  (I)  Hi  ai  ■  the 

contents  of  a  tank  along  an  extended  line,  consisting  of  a 
-lotted  or  perforated  pipe  plao  d  at  right  angles  to  the  line 
of  Bi  ior  the  removal  ot  mud,  consisting  in 

sloping  the  floor  of  the  tank  to  a  line  or  lines  along  which 
slotted  or  perforated  discharge  pipes  are  laid,  and  providing 
other  perforate'';  pipes  for  Bashing  the  mud  towards  the 
discharge  pipes;  <■■*  Making  the  precipitating  tanks 
wedge-abaped,  the  inlet  for  sewage  being  al  the  narrow 
end  and  the  outlet  at  the  broad  end,  thus  avoiding  eddies 
and  reducing  the  rate  of  flow  towards  the  outlet 
promote  the  subsidence  of  the  precipitate  •  (I)  Automatic 
mechanism  for  discharging  the  effluent  from  a  tank  i 
mittently  on  to  a  filter  bed,  consisting  of  a  bucket  at  the 
end  of  a  lever  which  descends  when  lull,  and  raises  the 
discharge  valve  ;  also  automatic  gear  discharging  the  con- 
tents df  a  number  of  tanks  in  rotation;  ( .".  I  Automatic 
mechanism  for  distributing  the  effluent  evenly  over  the 
a  filter  bed  by  delivering  it  in  successive  tractions 
through  a  Dumber  of  separate  channels  distributer!  over  the 
surface  of  the  filter  bed.  consisting  of  a  water-wheel  and 
L'eir.  which  causes  valves  connected  with  the  different 
channels  to  open  and  shut  in  rotation,  or  a  revolving  basin 
which  discharges  successively  into  channels  radiating  from 
the  basin  as  a  centre. —  I..  A. 

nd  thi    like  Precipitating  and   Filtering   Tanks, 

Impts.  in.    .].  E.  Bennett  and  11.  Beresford,  Manchester. 

Eng.  Pat.  1391,  Jau.  19,  1897. 
The  precipitating  tank  is  provided  with  a  number  of 
inclined  partitions,  which  conduct  the  precipitate  or  sludge 
into  hopper-shaped  depressions  at  the  bottom,  from  which 
it  cm  be  drawn  off  through  siphon  pipes.  Si  speuded  in 
the  water  at  the  tar  end  cf  the  precipitating  tank  is  a 
smaller  tank  or  box.  the  bottom  of  which  is  a  filter  or 
strainer,  through  which  the  effluent  rises  into  the  box  and 
Sows  through  a  flexible  pipe  into  another  small  tank 
suspended  outside  the  precipitating  tank.  The  two  -mall 
tanks  are  connected  by  a  chain,  which  passes  over  two 
pulleys  ;  acd,  by  means  of  suitable  automatic  mechanism 
when  the  outside  tank  lias  become  full  of  clear" effluent,  it 
aislog  the  filter  tank  and  causing  the  clear  liquid 
in  it  to  flow  back  through  the  filter  into  the  main  lank, 
thus  detaching  the  solid  matter  which  has  accumulated  on 
the  under  side,  and  cleansing  the  filter.  When  the  outs 
tank  has  di  -.aided  a  sufficient  distance,  a  valve  in  the 
bottom  is  automatically  opened  aud  the  liquid  is  discharged. 
The  filter  tank,  which  is  then  the  heavier,  descend-  again 
to  its  former  position. — I..  A. 

Treatment  of  Water  or  other  Liquids  with  Powdered 
Materials.  Impts.  in  Apparatus  for  the.  Maign.  - 
Filtre    Kopide  and   Auti-Caleaire    Company,    Ltd.,  and 

A.  A.  Ellis,  London.  EDg.  Pat.  :>x>3,  March  4.  1897. 
Ix  existing  apparatus,  where  mechanism  actuated  by  a 
water-wheel  i-  made  to  discharge  from  a  receptacle  a 
given  qnantity  of  dry  powder  at  regular  intervals  into  the 
water  to  be  treated,  it  is  found  that  the  quantity  of  powder 
discharged  gradually  increase-  as  the  receptacle  "gets  empty, 
because  the  resistance  to  the  movement  of  the  -tirrer 
decreases.  To  remedy  this  defect,  the  receptacle  is  made 
in  the  form  of  a  tall  cylindrical  box  having  several  orifi  - 
one  above  another,  each  provided  with  a  regulating  shutter. 
Inside  the  b"x  is  a  vertical  spindle  having  ejector  arms, 
opposite  to  each  orifice,  actuated  by  the  water-wheel 
When  the  box  is  quite  full  of  powder  and  the  resistance  to 
the  movement  of  the  stirrer  greatest,  the  powder 
from  everj  orifice  ;  but  as  the  level  of  the  powder  falls  and 
the  decreased  resistance  causes  the  speed  of  the  stirrer  to 
increase,  the  number  of  orifices  from  which  the  powder  is 
discharged  becomes  le-,  and  by  a  proper  adjustment  of  the 
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size9  of  the  openings  the  amount  of  powder  ejecte  I  may  be 
made  exactly  proportional  to  the  quantity  of  water  passing 
over  the  wheel.— I. ■  A. 

Sterilising,  Disinfecting,  and  Similar  Purposes,  and  for 
cultivating  Bacteria  ;  Zmpts.  in  or  relating  to  Apparatus 
for  use  in      E.  Fournicr.  Paris.     Eng.   Pat.   7888,  March 

26,  i-  : 
The  apparatus  consists  of  a  boiler  or  digester  having  a 
loose  cover  fixed  in  position  by  means  of  hinged  bolts  and 
thumbscrews,  with  ail  adjustable  safety  valve  and  warning 
whistle.  It  contains  water,  which  is  heated  by  a  spirit  lamp 
with  two  burners — oce  large,  for  rapidly  heating  up.  and  the 
other  smaller,  for  maintaining  the  desired  temperature. 
Both  burners  have  arrangements  for  adjusting  the  size 
of  dame.  The  articles  to  be  sterilised  are  placed  in 
receptacles  which  fit  loosely  within  the  digester,  aud  are 
either  closed  for  dry  sterilisation,  or  of  gauze  for  direct 
steam  contact.  The  temperature  depends  upon  the  pressure, 
which  may  be  several  atmospheres  and  is  regulated  by  the 
safety  valve.  In  using  the  apparatus  for  fumigation  with 
formaldehyde,  &C-,  a  special  inner  vessel  is  used,  in  which 
tin-  disinfectant  vapours  are  produced  under  pressure  and 
ejected  through  a  pipe  and  cock  having  two  independent 
passages— one  enabling  steam  to  pass  from  the  digester  for 
the  purpose  of  heating  the  tube  conveying  the  disinfectant 
vapours,  the  other  passage  being  in  communication  at  one 
end  with  the  vapour  vessel  and  at  the  other  end  with  a  ball, 
in  which  condensed  vapours  may  collect,  and  with  a  flexible 
continuation,  the  end  of  which  may  be  introduced  into  any 
suitable  aperture  for  distributing  the  disinfecting  vapours. 

— L.  A. 


(C.)— DISINFECTANTS. 

Paraformic  Aldehyde  as  an  Antiseptic.  B.  H.  Paul  and 
"  A.  J.  Cownley.  Pharm.  J.  18:17,  59,  107. 
Since  the  solid  polymer  of  formaldehyde  is  readily  con- 
verted into  the  liquid  state  by  simply  heating  with  water,  it 
is  suggested  that,  for  convenience  in  handling  and  transport, 
it  might,  with  advantage,  be  prepared  commercially  in  this 
condition.  It  was  found  that,  when  boiled  with  water  under 
an  inverted  condenser,  in  the  proportion  of  4  :  10,  solid 
paraformaldehyde  was  converted  into  the  liquid  condition 
in  about  two  hours.  Under  pressure  in  a  sealed  tube,  the 
time  taken  to  effect  this  transformation  was  rather  longer. 
Paraformaldehyde  is  fairly  volatile  in  the  air  at  ordinary 
temperatures,  about  50  per  cent,  volatilising  in  24  hours. 

For  the  quantitative  determination  of  formic  aldehyde  in 
tither  condition,  the  authors  find  the  gravimetric  determi- 
nation of  the  amount  of  hexamethylene  tetramine  formed 
on  the  addition  of  ammonia  to  formaldehyde,  yields  the 
most  satisfactory  results. 

The  ammonium  Compound  is  evaporated  until  viscid,  and 
then  dried  to  constant  weight  under  the  desiccator.  On 
exposing  an  aqueous  solution  of  formaldehyde  to  the  air 
until  it  dries  up,  there  appears  to  be  formed,  not  a  true 
compound,  but  a  mixture  somewhat  resembling  the 
substance  M'lHM,  described  by  Tollens  and  Mayer  as 
being  formed  when  formi>'  aldehyde  is  evaporated  over 
sulphuric  acid.  The  authors  found  that  this  body  melts 
:,i  :il huh  181  C,  and  is  more  soluble  in  water.  The 
polymer  obtained  by  adding  sulphuric  acid  to  liquid  form- 
aldehyde melted  at  170  C.  The  variation  in  the  melting 
poiut  ascribed  to  paraformaldehyde  is  probably  due  to 
the  presence  of  an  admixture  of  these  two  bodies. — J.  O.  B. 

PATENTS. 
Formic  Aldehyde,  Zmpts.  in  the  Production  of  Vapours  of, 

and   Apparatus  for  the  same     J.  .1.  A.  Trillat,    Paris, 
France.     Eng.  Pat.  20,773, 8ept.  19,  1896.    (Date  claimed 
under  Internat.  Convention,  Feb.  25,  1896.) 
A  PROCESS  and  apparatus  are  claimed  for  the  production  of 
formaldehyde    vapours    from     the    solution,    without    poly- 
merisation, by  heating   in  an  autoclave   with   a    neutral   salt 
iiii  chlori  le  j  to  a  pressure  of  three  or  four  atmospheres 
and  then  discharging  the  vapours. — A.  ('.  W. 


Dressing  or  Wash  for  Hop  and  other  Plants,  Improved 
( 'ompositions  tor  use  as  B.  S.  Dyer,  London.  Eng.  Pat. 
9566,  May  5,' 1896. 

Picnic  acid  (^  to  f  lb.),  soft  soap  (5  lb.),  and  "  liver  of 
sulphur"  (  |  lb.)  are  made  into  a  paste  with  a  little  water 
and  diluted  with  more  water  to  100  galls.  The  proportions 
may  be  varied. — L.  A. 

Destroying  Insects  on  Plants,  Impt.  in  Preparations  for, 
and  for  Similar  Purposes.  E.  C.  Hughes,  Manchester. 
Eng."  Pat.  1(5,773,  July  29,  1896. 

The  preparation  claimed,  is  a  mixture  of  nicotine  with 
ground  mineral  substances  (sand,  silicious  earth,  &c),  and 
is  used  in  a  dry  state  for  the  purpose  of  fumigation  and 
also  for  mixing  with  the  soil. — L.  A. 

Formic  Aldehyde  Vapour,  Improved  Means  of  Distributing. 

La  Societe  Chimique  des  Usinesdu  Khone,  Lyons,  France. 

Eng.  Pat.  20,022,  Sept.  17,  1896. 
The  claim  is  for  the  means  of  distributing  formaldehyde 
vapour,  which  consists  in  mixing  the  aldehyde  solution 
with  a  liquid  of  very  low  boiling  point  (such  as  ethyl 
chloride)  without  chemical  action  on  the  aldehyde,  and  in 
enclosing  the  mixture  iu  suitable  vessels  provided  with  a 
jet.— A.  C.  W. 


XIX.-PAPER.  PASTEBOARD.  Etc. 


Millboard  for  Bobbi. 


Papier  Zeit.  1897,  22,  [29], 
1018. 


Foit  the  making  of  bobbins  which  do  not  scale  or  split,  the 
process  given  is  as  follows: — Sheets  of  millboard  to  make 
the  required  thickness  are  pasted  together  with  a  mixture 
of  starch  paste  and  30  per  cent,  of  water  glass,  slightly- 
dried,  punched  out,  and  treated  with  a  quick-drying  oil. 
The  discs  for  making  the  bobbins  thus  obtained,  are  sub- 
jected to  hydraulic  pressure  for  about  24  hours,  by  which 
they  are  rendered  very  hard.  They  are  then  turned  in  a 
lathe.  No  intense  heat  is  used,  and  the  discs  thus  made,  it 
is  said,  do  not  split. 

The  millboards  used  are  not  sized  at  all,  and  the  paste 
used  should  be  spread  as  evenly  as  possible,  the  pasted 
boards  being  well  dried.— S.  P.  E. 

Paver,  Mechanical  Testing  of.     S.  Ferenczi.     Zeits. 
angew.  Chem.  1897,  436. 

In  order  to  test  the  capacity  of  a  sample  of  paper  to  bear 
rubbing  against  itself  and  to  resist  crumpling,  Pfubl  has 
devised  a  mechanical  arrangement.  The  strip  of  paper  is 
fastened  at  one  end  on  the  outside  of  a  metal  cylinder  which 
rotates  within  a  semi-circular  sheet  of  rubber  clamped  to  a 
similarly  shaped  metallic  casing.  Into  the  space  between 
the  rubber  and  the  case,  air  is  driven  with  a  pump,  and  the 
pressure  is  registered  by  means  of  a  gauge.  As  the  inner 
cylinder  is  rotated,  the  paper  doubles  back  on  itself  and  is 
squeezed  between  the  two  surfaces,  the  operation  being 
either  continued  till  the  strip  is  destroyed  or  the  air  pres- 
sure increased  until  the  same  effect  is  attained.  Tested  in 
this  instrument,  the  six  classes  into  which  the  Prussian 
Paper  Testing  Institute  divides  paper  according  to  its  power 
of  resisting  hand-rubbing,  will  bear  pressures  of  (1)  over  70, 
f2)  48—70,  (3)  26—48,  (4)  16—26,  (5)  6—16,  and  (6) 
i — 6  cm.  of  mercury  when  the  saturation  of  the  atmosphere 
is  65  per  cent. ;  but  the  inventor  prefers  not  to  use  the 
pump  above  48  cm.,  but  rather  to  repeat  the  rotation  of  the 
cylinder. 

Sehopper  has  also  constructed  an  apparatus  for  the  same 
purpose,  in  which  a  strip  of  paper  115  mm.  long  and  16  mm. 
wide  is  stretched  by  springs  horizontally  at  a  tension  of 
0-5  to  1  kilo.  At  the  middle  of  its  length  it  passes  between 
two  pairs  of  guide  rollers,  and  through  a  slot  cut  iu  a  bar  of 
metal  5  mm.  thick,  which  is  driven  backwards  and  forwards 
at  right  angles  to  the  paper  by  means  of  a  hand-wheel  and 
eccentric  pin.  The  number  of  transverse  thrusts,  recorded 
by  a  counter,  which  the  sample  will  bear  before  breaking, 
varies  from  0  to  800  on  the  above  scale.  — F.  II.  L. 
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PATENTS. 

Paper   y'u//>   a*d  Mr  like,  ImpU.  in  or  relating  to  the 
Manufacture    of    Articles    from.      K.   C.   lie   Segundo, 

Mid, II \.     Eug.  Pat.  15,604,  July  14,189 

Htokavui  mould?,  having  fixed  and  movable  sections  and 
operating  normally  to  (lie  surface  of  the  pulp,  are  used  to 
form  articles  from  pulp,  &c.  For  ornamented  articles  i li  • 
lids  are  grooved  or  sunk  as  required.  The 
pulp  may  be  heated  whilst  in  let  pressure  bj  having  the 
mooMs  steam-jacketed.  The  n .iter  from  the  pulp  is  got  ril 
of  by  perforating  the  moulds,  or  by  forming  the  faces  of  the 
mould  with  wire-gau*e  laid  over  grooves  or  escape  channels, 
An  important  feature  is  that  the  guides  of  the  sections  are 
not  allowed  to  present   slurp  angles  to  the  ol  the 

article   being   formed,    but   are   bevelled  off   or   otherwise 
ami  toi  clearances.     For  hollow  articles, 

collapsible  eores  may  be  used. 

Starch  or  other  binding  material  may  be  used  with  the 
pulp,  th-  heating  of  which  would  firmly  bind  the  material 
together. — S.  P.  E. 

Paper,  Cardboard,  and  Similar  Materials;  Tmpts.  in  and 
icith    Superficially    Coloured.     ('.    II 
g-Plagwitz,  Germany.     Eng.   Pat.  12,304,  Mavis, 
1897. 

I'm  improvement  consists  in  the  use  of  a  new  composition 
I  \  e  as  "  binding  material  "  in  place  of  the  size,  consi-ting 
mainly  of  glue,  hitherto  employ, I  to  mix  with  the  pigm 
By  tin    use  of  this  new  composition  it  i>  said  the  otherwise 
nee.  -  of  the  paper  previous  to  the  application  of 

the  film  of  colour,  maj  be  dispensed  with,  and  the  subsequent 
printing  of  several  colours  on  the  same  sheet,  is   facilitated. 

The  composition  is  prepared  as  follows: — 

100  parts  of  starch  or  other  mucilaginou- 
table  substance,  such  as  agar  agaror  carragheen,  and  about 
•J  per  cent,  of  solid  alkali  hydrate  are  mixed  with  300 — 500 
parts  of  water,  and  subjected  to  pressure  at  a  temperature 
ranging  between  110 — 200"  0.  until  a  uniform  mass  has 
been  produced.  The  colouring  matter  is  subsequently 
incorporated  in  this  compound,  to  which  wax  or  soap  may 
b    added  if  required. — I.  S. 


XX-FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES  AND  EXTRACTS. 

Monazite.     II.   B.  C.  Nitze.     J.Franklin   Inst.  1S97, 
144,  127—133. 
The  development  of  incandescent  gas  lighting  caused  an 
increase   in    the   output   of   Carolina    mouazite    sand   from 
130,0001b.  in    ls-93  to   1,900,000  lb.  in  1895.     The  output 
fell,  however,  in  1 S90  to  17,500  lb.,  owing  to    the    increased 
competition  of  the  Brazilian   field,  where   the   sand  occurs 
naturally  concentrated  on  the  beach,  requires  no  cleaning, 
and  may  be  loaded  directly  into  ships  and  carried  as  ballast. 
Monazite   is  essentially  a  complex   tribasic    phosphate  of 
cerium,  lanthanum,  and  didymiuiu,  with  variable  percent 
of  thoria  and  silica.     The  two   last-named  are  believed  by 
some  to  be  present   in  combination,  whilst  others  assume 
that  the  thoria  is  pre-  -  i-tituent  of  the  phosphate. 

The  percentage  composition  of  four  samples  from  the 
United  States  ranged  as  follows . — P..<  >,.  26-1  to  29-3; 
Ce .'.>...  29-9  to  37-2;  La,Oj,  26  6  to  316  i  ThO.;,  1-5  to 
U~2:  SiQ*  0-3  to  2-8;  ami  H.O,  02  to  0'7  pel  cent. 
The  value  depend-  mainly  on  the  percentage  of  thoria  (as 
that  element  is  chiefly  required  for  incandescent  lighting), 
and  this  varies  from  4  to  7  per  cent,  in  the  best  Carolina 
grades.  The  mineral  usually  crystallises  in  monoclinic 
tables,  short  columns,  or  small  needles,  from  0  05  to  1  in. 
long,  but  occasionally  attaining  to  a  length  of  5  ins.  It  is 
brittle,  has  a  hardness  of  5 — 5' 5,  and  a  specific  gravity  of 
1*6 — o'-i;  the  lustre  is  resinous  to  waxy,  bright  in  fresh 
crystals,  but  weathering  dull,  or  even  becoming  coated  with 
a  light  brown  earthy  substance.  When  pure  it  is  trans- 
parent, but  it  is  translucent  or  opaque  in  the  more  impure 
specimens,  and  it  has  a  yellow,  brown,  or  greenish-yellow 
colour.  It  occurs  in  granitic  rocks  and  varieties  of  gneiss, and  ' 
has  been  found  in  apatite,  cyanite,  and  vein  quartz.  The  main  j 


constituent-  ol    granite  may  all   contain   monazite   a-    inter- 
growths,  but  it  i- g rallj  confined  to  the  felspar.     Zircon 

is  almost  always  concomitant.    In  the  Unit       -  it  is 

found  only  in  North  and  South  Carolina,  within  an  an 

'■'Hi  2,000  sq.  miles.     Most  of  the  stream  deposits  have 

worked    for    gold.       The    gravel    beds    an-  about 

l  to  2  ft  deep,  and  rarely  exceed   12  ft,  in  width;  they 

rout  iin   from   almost    nothing  up  to  l  or  i'  per  cent,  of 

monasite.     In  Brazil   the  principal   monazite  (beach)   -and 

is  on  the  island  of  Alcobaca,  to  the  extreme  south  of  Bahia, 

but  the  mineral  and    in    the  gold  and  diamond 

placers  of  Bahia,  Minas   Geracs,    Bio  de  Janeiro,  and  Sao 

Paulo.      It  also  occur-  in  the   placers  of  Bio  Chico  (U.S. 

of  Bakakui  (Sanarka  river,  Ural  mountain-), 

and  in  Siberia. 

In  Carolina  the  monazite  i-  obtai 1  by  washing  the  sand 

in  sluice-boxes,  after  the  manner  of  placer  gold.  These 
boxes  are  s  ft.  long  by  L'o  in.  wide  and  deep,  and  require  the 
two  men — one  to  cbarg  ■  the  gravel  on  to  a  per- 
forated plate  ut  the  upper  eud,  the  other  to  agitate  the 
contents  with  the  aid  of  a  gravel-fork  or  perforated  shovel, 
in  order  to  float  off  the  lighter  sands.  The  boxes  are 
cleaned  out  periodically,  and  should  yield  about  10  to  70  lb. 
of  cleaned  monazite  each  per  diem.  Two  or  more  boxes 
may  be  used  in  succession  at  different  levels.  Magnetite  is 
eliminated  from  the  dried  sand  by  means  of  a  large  hand- 
magnet,  but  many  heavy  minerals  I  zircon,  garnet,  rutile, 
iltnenite)  cannot  be  separated  by  these  methods,  and  there 
may  be  30  to  35  per  cent,  of  foreign  matter  left  even  iu 
good  samples  of  washed  monazite.  The  grade  may  often 
b  ■  improved  up  to  ¥5  per  cent,  mouazite  by  a  system  of 
winnowing,  &c.  But  the  cost  of  such  processes  is  con- 
siderable, and  the  gain  is  not  always  commensurate.  The 
author  has  produced  a  clean  product  with  only  an  insigni- 
ficant loss  in  the  tailing-  by  jibing,  and  theu  passini  the 
ji;  concentrates  over  a  Wetherill  magnetic  separator.  Any 
gold  in  these  concentrates  could  be  recovered  by  amalgama- 
tion in  riffle  boxes.  The  working  of  decomposed  rock 
in  situ  is  not  usually  remunerative,  on  account  of  the  small 
proportion  of  monazite  present,  unless  the  rock  be  at  the 
same  time  gold-hearing. — W.  '■•.  M. 

Monazite  in  Idaho.     W.  Lindgren.     Kng.  and   Mining  J. 

'  ".  64,  69.  From  the  Amer.  J.  of  Science. 
\  SAMPLE  of  sand  washed  from  the  lake  beds  near  Idaho 
City,  consisted  of:  Umenite  in  sharp  hexagonal  crystals, 
but  no  magnetite  ;  zircon,  also  in  extremely  sharp  crvstals 
of  a  slightly  brownish  colour;  and  abundant  yellow  or 
greeni-h-vellow  grains  rarely  showing  crystallographic 
faces;  the  refraction  and  double  refraction  of  this  mineral 
were  very  high,  the  hardness  not  much  over  5.  The 
ilmenite  was  eliminated  by  the  electro-magnet,  and  an 
analysis  by  W.  F.  Hillebraud,  of  the  remaining  powder 
containing  about  7i>  per  cent,  of  the  yellow  mineral,  showed 
that  it  was  a  phosphate  of  the  cerium  metals,  the  approxi- 
mate amount  of  the  oxides  of  the  latter  being  4S  per  cent. ;  in 
these  about  l-2per  cent,  of  thoria  was  found.  Another 
sample  from  the  alluvial  gold-washing  in  Wolf  Creek, 
PI acerville,  when  cleaned  from  quartz.  &c,  appeared  as  a 
heavy  dark  sand,  consisting  of  a  black  iron  ore  (ilmenite  i, 
rounded  crystals  of  red  garnet,  sharp  crystals  of  zircon, 
and  irregular  grains  of  a  dark  yellowish-brown  mineral 
with  a  waxy  lustre,  sometimes  showing  crystallographic 
faces.  There  was  practically  no  magnetite  present.  On  a 
qualitative  analysis  of  the  -and,  W.  F.  Hillebrand  found 
present  phosphoric  acid,  cerium  metals,  and  thorium.  The 
yellowish  mineral  is  therefore  in  all  probability  monazite. 
Although  the  monazite  occurs  in  considerable  quantity,  it 
is  doubtful  whether  the  mineral  can  be  profitably  extracted, 
except  possibly  as  a  by-product  obtained  from  the  gold 
washings. —  A.  S. 

Arsenic,  Some  Soluble  Compounds  of.     G-  G.  Henderson. 
Brit.   Pharm.  Conference,  Aug.    1>;i7.     Pharm.  J.  1$C'7 
1416],  146. 

Methods  of  preparation  are  described  of  the  soluble  com- 
binations of  arsenic  with  the  acid  tartrates  and  citrates  of 
the  alkali  metals.  These  compounds  are  analogous  to 
tartar  emetic,  the   antimony   being    replaced     by    arsenic. 
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Sodium  arsenio-tartrat.  .  A-i  ' .  Xii  .  H  i  >  _■  !!.<».  crystallises 
from  water  in  groups  of  colourless  prisms,  from  50  per 
cent,  alcohol  in  colourless  plates.  It  loses  its  water  of 
•  illisatiou  when  heated  to  10.V  ('.,  or  when  left  to  stand 
over  sulphuric  acid  in  a  vacuum,  but  the  dried  salt  may  he 
heated  for  several  hours  at  about  200  C  without  decom- 
-  nj[.  It  is  easily  soluble  in  water,  and  the  solution,  which 
-  very  poisonous,  has  a  sweet  taste  and  is  of  an  acid  reaction. 
The  physiological  action  of  this  salt  is  practically  the  same 
a-  that  of  "  liquor  arseniealis."  Ammonium  arsenio- 
tartrate  crystallises  in  small  lustrous  needles,  readily  soluble 
in  water,  but  less  stable  than  the  sodium  salt.  The  potas- 
sium salt  forms  a  white  crystalline  powder,  which  is  decom- 
posed by  w  ttter  into  arsenious  oxide  and  potassium  hydrogen 
tartrate.  The  arsenio-citrates  form  colourless  crystals, 
easily  soluble  in  water  and  fairly  soluble  in  dilute  alcohol  ; 
these  salt-  decompose  when  heated  in  aqueous  solution. 

— A.  S. 

Conium  Maculatum.  Note  on  the  Pharmacy  of.  E.  H. 
Farr  and  R.  Wright.  Brit.  Pharm.  Conference.  Aug. 
1897.     Pharm.  J.  1897,  [1416],  136. 

The  authors  prepared  standardised  products  of  conium  and 
■ions  of  its  alkaloids  for  physiological  examination. 
A  fluid  extract  of  dried  unripe  fruits  was  prepared  by 
successive  percolation,  and  was  standardised  so  as  to  contain 
-J  per  cent,  of  total  alkaloidal  hydrochlorides.  A  corre- 
sponding solution  of  the  mixed  alkaloids  of  the  same  fruits 
was  prepared  in  a  similar  manner,  the  alkaloids  being 
extracted  from  the  percolate  ;  this  solution  was  made  up  to 
the  same  strength  as  the  preceding  one.  Succus  fruct. 
couii  was  obtained  by  maceration  and  pressing,  using  first 
rectified  siirit  and  then  a  mixture  of  spirit  and  water,  and 
the  extract  was  found  to  contain  07  per  cent,  of  total 
alkaloidal  hydrochlorides.  Solutions  were  also  prepared  of 
pure  conine  hydrochloride,  conhydrine  hydrochloride,  and 
of  pseudoconhydrine  hydrochloride. — A.  S. 

Conium  Maculatum,  Certain  Preparations  and  Active 
Priciples  of;  Note  on  the  Action  if.  W.  Findlay. 
Brit.  Pharm.  Conference,  Aug.  1S97.  Pharm.  J.  1897, 
[1-416],  137.     (Sec  preceding  abstract.) 

The  author,  on  examining  the  preparations  described  in  the 
preceding  abstract,  found  that 'conine  and  the  mixed  alkaloids 
arethe  most  toxic, the  lethal  dose  being, forconine,  37  nigrms. 
per  kilo,  of  body  weight ;  for  the  mixed  alkaloids,  39  mgrms. ; 
for  conhydriue,  not  less  than  2a7  mgrms.  ;  and  for  pseudo- 
conhydrine, above  that  quantity.  The  fluid  extract  appears 
to  be  a-  active  as  conine.  The  results  obtained  with  the 
succus  were  uneertair,  on  account  of  its  low  percentage  of 
alkaloids. — A.  5. 

The  Alofnes.    E.  Leger.     Comptes  Bend.  1897, 125 
185 — l    - 

Fkom  different  species  of  aloes,  crystalline  substances  have 
been  extracted  ;  to  these,  names  have  been  given  recalling 
the  country  of  origin.  According  to  Groenwold  (Arch,  der 
Pbarm.  1890,  1 15),  barbalome  (liarbadoes)  and  curacaloiue 
ta<;ao)  are  identical  ;  whilst  Tilden  (Journ.  Chem.  Soc. 
1872,  205  ;  1877,  264)  considers  barbalome,  socaloine,  and 
zanaloine  as  probably  identical. 

The  author  extracted    liarbadoes  aloes  w ith  acetone  and 
glue  acid,    and   from    the   residue    extracted    the 

aloine  by  methyl  alcohol,  some  being  also  obtained  from 
the  acetone  solution.  After  drying  in  cacao  over  sulphuric 
acid,  the  analytical  result!  i  best  with  the  formula 

of  Groenwold,  („,II,,0-  +  11/).  Barbalome  Crystallises 
from  water  with  3HsO  in  yellow  needles.  Adiacetyl 
derivative  was  obtained.  When  barbalome  once  re-cry- 
Btallised  from  methyl  alcohol  is  again  allowed  to  separate 
from  that  solvent,  the  mother-liquors  on  concentration 
deposit  yellow  plates  ;  these  contain  14  — 15  per  cent,  of 
water  and  onsist  of  anew  ale  ae  isomeric  with  barbalo'ine. 
The  existence  in  the  same  aloes  of  these  two  isomers 
crystallising  with  1  and  3  molecules  of  water,  probably 
explains  the  differing  content  in  water  of  crystallisation 
1  by  certain  ami:  -  ,.,,;. ,,,,..  and  zanaloine  may  be 

mixtures  of  these  two  ab  me-  in  varying  proportions. 

—A.  C.  W. 


Pilocarpine  and  Pilocarpidine,  Isomerism  »/".     A.  Petit  and 

M.  Polonovski.  J.  Pharm.  Chim.,  6  ser„  6,  (1),  8. 
Fkom  the  results  of  their  previous  researches  the  author- 
have  been  led  to  the  conclusion  that  pilocarpine  and  pilo- 
carpidine are  isomeric  forms  of  the  same  body,  and  there- 
fore to  doubt  that  the  transformation  of  pilocarpine  into 
pilocarpidine  is  accompanied  by  the  production  of  methylic 
alcohol,  as  stated  by  Hardy  and  Calmels  and  others 
(this  Journal,  1887,  675).  Further  experiments  confirm 
their  views,  and  show  that,  although  aqueous  solution  of 
caustic  soda  affects  the  transformation  of  pilocarpine  into 
pilocarpidine,  no  trace  of  methylic  alcohol  is  formed  during 
the  process,  and  therefore  that  there  can  be  no  elimination 
of  a  methyl  group.  It  is  found  also  that  the  hydrochloride 
of  pilocarpine,  if  fused  for  a  few  minutes  at  200c  C,  is 
wholly  transformed  into  pilocarpidine  hydrochloride  without 
any  appreciable  loss  in  weight.  After  this  treatment  the 
salt  has  all  the  physical  and  chemical  properties  of  pilocar- 
pidine, thus  proving  that  pilocarpine  is  transformed  into 
pilocarpidine  without  any  chemical  alteration,  and  that  the 
change  of  characters  is  due  entirely  to  molecular  rearrange- 
ment, the  nature  of  which  has  not  been  at  present  deter- 
mined.— J   O.  IS. 

Pilocarpine  and  Pilocarpidine  Chloroplaiinales,  Further 
Note  on.  A.  Petit  and  II.  l'olonovski.  J.  Pharm.  Chim.,. 
6  ser.,  6,  (1),  11. 
The  followitig  further  particulars  concerning  the  chloro- 
platinates  of  pilocarpine  and  pilocarpidine  are  given.  Pilo- 
carpine chloroplatiuate  occurs  as  a  bright  yellow  precipitate, 
which  crystallises  from  boiling  water  in  large  orange  lamel- 
la?, readily-  soluble  in  boiling  water,  but  only  slightly  so  in, 
cold  water.  In  water  at  23°  C.  the  solubility  is  0"8  in  100. 
The  salt  contains  no  water  of  crystallisation,  and  melts  at 
213°  C. 

Pilocarpidine  chloroplatiuate  has  the  same  crystalline 
form  as  the  preceding  salt,  but  is  much  less  soluble  in 
boiling  water,  and  has  just  half  the  solubility-  in  cold  water, 
the  figure  for  23°  C.  being  0-4in  100.  It,  too,  is  anhydrous. 
It  melts  between  222' C.  and  224^  C.  The  determination  of 
the  platinum  gave  precisely  the  same  figures  from  both  salts. 

—J.O.  It. 

"  Z,oretin"  m-Iodohydroxyquinoline  Snlphonlc  Acid,  Notes 

oh.     Ad.  Claus  and  S.  Baumaun.     J.  fur  prakt.  Chem. 

55,  K. 
Tiif,  authors  combat  the  prevalent  theory  that  loretin 
(09H4X.(0H)I.1TS03)  and  its  combinations  owe  their 
germicidal  action  as  surgical  dressings  to  the  liberation 
in  situ  of  iodine  in  a  nascent  condition.  No  instance 
of  the  characteristic  eruption  produced  by  free  iodine  has 
been  recotded  during  the  whole  period,  extending  over 
15  years  in  which  loretin  has  been  employed,  nor  has 
iodine  ever  been  detected  in  the  urine  of  patients  treated 
with  it.  The  authors  find  that  loretin  compounds  are 
quite  stable,  the  dry  salts  always  requiring  to  be  heated 
to  over  200°  C.  before  decomposition  sets  in.  The  only 
instance  in  which  free  iodine  is  libera'ed  at  normal  tempe- 
ratures is  when  the  aqueous  solution  is  exposed  to  sunlight — 
a  condition  which  never  occurs  in  clinical  practice.  The 
only  change  which  the  loretin  molecule  appears  to  undergo 
in  ordinary  use  would  seem  to  be  the  combination  of  a 
molecule  of  water  with  the  hydrogen  atom,  and  the  simul- 
taneous production  of  hydrogen  peroxide  and  hydriodic 
acid,  the  latter  being  immediately  rccombined  ;  or  it  may 
be  that  the  loretin  molecule,  as  a  whole,  without  undergoing 
decomposition,  combines  with  septic  matter  and  renders  it 
harmless. 

The  authors  have  prepared  neutral  and  basic  salts  of  cal- 
cium, strontium,  barium,  and  magnesium,  with  loretin.  The 
normal  calcium  salt  prepared  by  precipitating  a  solution  of 
a  normal  loretinate  ot  an  alkali  with  calcium  chloride, 
forms  a  heavy  orange  crystalline  precipitate,  which,  from 
it-  property  of  adhering  to  gauze  or  wool,  renders  it 
suitable  for  the  preparation  of  antiseptic  -Ire-sings. 

By  pouring  an  almost:  saturated  alcoholic  solution  of 
calcium  chloride  on  to  the  surface  of  a  1—  lj  per  cent, 
solution  of  sodium  loretinate,  and  leaving  them  in  contact, 
calcium  loretinate  crystallises  out  in  fine  red  rhombic  prisms, 
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which  have  trichroio  properties      When  heated,  these 

their  characteristic  colour  and  boi yellow,   Bat 

loretinote  is  obtained  by  treating  g  very  dilute  solntii 
basic  alkaline  loretinate  with  calcium  chloride  Bolution.   The 
mc  - .» 1 1  slowly  forma  cream-coloured  ni 
The  strontium  -alts  closely  resemble  those 
but  the   normal  barium    -alt    is   much   more   soluble  thin 
either  of   them,  and    crystallises   in   red   needles.      Basic 
barium    loretinate    forms   greenish-yellow    noodles.       ['he 
normal  salt  of  magnesium  was  unstable  and  very  sensitivo 

sunlight;    it  crystnllises  in  opaque,  flat  prisms.     B 
magnesium  loretinate  was  more  easy  to  isolate,  being  more 
stable.     It  forms  yellow  prisms  containing  .">  mols.  of  water. 

—J.  ii   B. 

Citntuila,  Commercial  Oil  of.  J.  C.  1  nine]  and  Ii.  S. 
Swinton.  Brit.  Pharm.  Conference,  Aug.  l  s •. >  7 .  Pharm. 
.1.  1897,     1416  .  138 

Thi  authors  contradict  the  statement  thai  the  differences 
in  specific  gravity,  optical  activity,  and  other  properties, 
between  the  oil  of  citronella  derived  from  native  sources  in 
Ceylon,  and  that  di-'ilh-d  In  two  English  firms  there,  is  due 
(alteration  with  a  wood  oil.  It  was  found  that  these 
differences  are  due  to  the  presence  in  the  oil  distilled  by  the 
natives,  of  a  sesquiterpene,  to  the  amount  of  87  percent., 
which  doe-  no)  distil  over  in  a  current  of  .-team  like  the 
products  of  the  English  firms,  and  which  raises  the  specific 
gravitj  ;  and  •  highly  active  terpene  which  raises  the 

optical  rotation.  The  presence  of  these  constituents  reduces 
the  odour  value  and  impairs  the  solubility  in  alcohol. 

-A.  S. 

Petroleum,  Medicinal.    \P  Sulphur  Compoun 

V.  C.  ...   Bird,     lirit.    Pharm.  Conference,   Aug.    1897. 
Pharm.  J.  1897  I  S3 — 154. 

White  petroleum  (sp.  gr.  about  0-885)  can  be  obtained 
more  free  from  taste  and  odour  than  the  lighter  oils,  but 
most  of  the  commercial  oil,  much  of  which  is  sold  as 
chemically  pure,  contains  a  certain  proportion  of  sulphur 
compounds,  probably  introduced  during  the  process  of 
bleaching.  White  petroleum  jelly  is  frequently  a  mixture 
resine  and  white  oil,  and  contains  the  impurities  of 
the  latter.  Very  pale  jellies,  which  are  true  non-crystalline 
petroleum  residues,  also  usually  contain  sulphur  due  to  the 
bleaching  process.  Yellow  oils,  though  generally  free  from 
sulphur,  are  in  many  eases  so  tainted  w  it'll  a  "  paraffine  " 
flavour  as  to  be  unfit  for  internal  use.  The  yellow 
petroleum  jellies  are  the  purest  as  far  as  sulphur  is  con- 
cerned. It  was  found  that,  as  far  as  could  be  traced  with 
certainty,  the  Ru-sian  oils  contained  sulphur,  whilst  the 
American  oil-  were  free.  The  redaction  test  for  sulphur 
with  zinc  and  hydrochloric  acid  is  recommended  as  con- 
venient, easily  applied,  and  delicate.  1  drm.  of  the  sample, 
andO'S  drm.  of  absolute  alcohol,  and  IS  minims  of  pure 
hydrochloric  acid  are  shaken  in  a  test  tube  with  a  piece  of 
pure  zinc.  The  presence  of  sulphur  is  indicated  by  the 
brown  or  black  coloration  produced  pn  a  strip  of  paper. 
moistened  with  of  lead,  which   i-  suspended   in 

the  upper  part  of  the  tube. — A.  s. 

Hjfpophosphites.     C.  T.  Tyrer.     lirit.  Pharm.  Conference, 
Aug.  1897.     Pbarm.  .1.  1897,  [1416],  150. 

-  under  XXIII.,  page  764. 

Chloral  Hydrate  Reaction  with  Ammonium  Sulphide.     .1. 

l.e-insky  and  C.  Gundlich.     Amor.  (hem.  .1.  19,  G03. 

-  under  XXIII., page  76.">. 

Digitalis,   Determination  of  Art  ire   Principles  <>/".     C.  C. 

Keller.     Her.    Dentsch.     Pharm.    lie-.  7,   185 j    through 
Pharm.  J.  4,  [1  113],  duly  24,  1897,  62. 
See  under  XXIII.,  page  767. 

Vanillin-Para-Phenetidine.    C.  Goldschmidt     (Ger.  Pat. 
91,171.)     Pharm.  Centralh.  38. 

The  patentee  obtains  a  combination  of  paraphenetiditc 
with  vanillin  by  heating  the  two  bodies  together  to  about 
140    C.     The  constitution  is  stated  to  be — 

<    1I:,(0H)0CH3.CII :  XC  ,11,1  >r  H,. 


When  Tecrystallised  from  hot  watet    it  melt-  at 'a:   i       fi 
lid  i"  be  bj  It 

-  il- .  soluble  in  wat.-i      .1    1 1    B 

l- Iodo- Etliylem       /'      Iodoform),    Preparation   of. 
Bills.     B  30,       I",    i-'"";  through    Pharm. 

Zeit  42,  [62],  ll-. 

I  i  i  i:  i   i"i l  i  i  HE,   which    ha-    beet  'I    as 

an    iodoform    substitnti account   of   its   freedom  from 

:r.  may  be   prepared   as  follow-: — 50  grms.  of  iodine 
dissolved  with  licit  in  a  saturated    solution  of   ii 
of  potassium  and  the  solution  cooled  to  0   •'  ;  small  pi 

ly  powdered  calcium  carbide  are  now  cautiously 
ail  led,  in  -mall  quantities  at  a  tine,  the  solation  being  kept 
wall  stirred.     The  reaction  is  represented  bj  tin-  equation — 

r  41  =  CJ,  +  - 
C,Ca  +  GI  =  C.d,  +  < 

Tctra  iodo-etbyiene  forms  yellow  non-volatile  needles 
melting  at  187°.  It  i-  less  soluble  than  the  accompanying 
di-iodo-acetylcne,  which  occurs  in  colourless  volatile  needles, 
which  are    readily   BOluhle    in    mosl   solvents.     The    author 

-rues    that    di-iod ?ctylcne    is    a    powerful    germicide,   in 

which   property    it   is   only   surpassed    by   the    extremely 
!   poisonous   cyanogen    iodide.     Tetra-iodo-ethylene    has    the 
same   action  on  wounds  as  iodoform,  but  it  is  an    odourless 
substance. — J.  O.  B. 

Iodoformin  and  lodethylformin,  Preparation  of.  Bocquillon 

Limousin.    Med.  nouv.  1897  ;  through  Pharm.  Cent,  38, 
157. 

Tuiu.yr  prepares  iodoformin,  C.l^.XJ,,  by  first  mixing 
i ogether  ammonia  and  formaldehyde  in  molecular  propor- 
tions and  then  adding  an  alcoholic  solution  of  iodine,  or  a 
solution|of  iodine  in  potassium  iodide,  to  the  solution  of 
hexamethylene  tetracaine  so  formed.  Iodoformin  falls  as  a 
yellowish-brown  crystalline  pulverulent  precipitate,  which 
is  collected,  washed,  and  dried.  It  is  insoluble  in  the  cold 
in  water,  alcohol,  ether,  benzene,  or  chloroform ;  soluble 
in  acetone,  and  sparingly  dissolved  by  boiling  alcohol. 
Boiling  water  decomposes  it  into  iodine  and  formaldehyde, 
and  it  is  decomposed  in  a  similar  manner  by  long  standing 
at  40"  C,  with  weak  alkaline  solutions.  It  contains  80  of 
iodine.  _z — ' 

Iodo-ethylformin,  C6H12N,.(C;H5I).:,  is  obtained  by  the 
action  of  ethyl  iodide  on  a  weak  alcoholic  solution  of 
h examethylene-tetramine.  It  crystallises  in  long,  slender, 
colourless  needles  readily  soluble  in  water,  the  solution 
being  almost  tasteless.  It  is  sparingly  soluble  in  alcohol, 
and  insoluble  in  ether  and  in  chloroform.  Sodium  car- 
bonate decomposes  it,  with  the  formation  of  sodium  iodide, 
a  -mall  quantity  of  ammonium  carbonate,  and  formaldehyde. 
Strong  acids  also  liberate  formaldehyde  from  it.  It  has 
prescribed  for  internal  use  by  Bardet  as  a  substitute 
for  alkaline  iodides. — J.  O.  B. 

Iodoform,  Decomposition  of.  In/  Light.  G.  Fleury. 
J.  Pharm.  Chiin.  1897,  6,  [3],  '.'7. 
The  author  confirms  the  prevailing  opinion  that  when 
solutions  of  iodoform  arc  exposed  to  the  action  of  light, 
decomposition,  accompanied  by  the  liberation  of  free  iodine, 
only  takes  place  up  to  a  certain  poinc.  This  he  attributes 
to  the  fact  that  the  reddish-brown  solution  of  iodine  so 
formed,  prevent-  the  passage  of  the  ultra-violet  ravs,  and 
so  obviates  further  dei  in.      It   is  found  that  when 

an  ether-alcohol   solution  of  iodoform,  to   which  an  exces- 
luced  silver  is  added,  i-   placed   in  a  white  glass  flask 
aud  exposed  to  sunlight,  cither  direct   or  diffused,  in   the 

-e  of  a  few  days  practically  the  whole  of  the  iodoform 
i-  decomposed,  aud  the  amount  of  silver  iodide  fotimt 
approximates  to  the  theoretical  quantity  of  iodine  contained 
in  the  iodoform.  It  is  evident,  therefore,  that  when  the 
iodine  liberated  by  the  action  of  BUnlight  on  iodoform  is 
removed  as  it  is  formed,  the  decomposition  is  virtually 
complete. — .1.  O.  B. 

Bitter  Fennel,  Oil  of.     E.  Tardy.     J.  Pharm.  Chim.  1-    ? 

6,  [3],"98. 
Tuk  oil  of  cultivated  bitter  French  fennel  is  found  to  con- 
ta;u  :   (.1.1    A   dextrc-ro  atory  terpene.     (8  )   PheUandre;  e- 
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(3.)  Cvniene.  (4.)  Fenchone  (termed  by  the  author 
"fenone").  (5.)  Estragol.  (6.)  Anethol.  (7.)  Anisic 
aldehyde.  (8.)  Anisic  acetone.  (9.)  Anisic  acid.  (10.) 
An  undetermined  crystalline  body  having  the  empirical 
formula  C1SH140.:,  the  constitution  of  which  has  not  yet 
been  ascertained. 

The  oil  obtained  from  fennel  cultivated  at  Grasse  had  a 
specific  gravity  at  0°  C.  of  1'007;  the  rotation  index  for 
the  100  nun.  was  a„  +  18'  20'.  The  anisic  acid  was 
removed  bv  washing  with  aqueous  potash,  after  which, 
on  treatment  with  sodium  bisulphite,  the  aldehydes  and 
ketones  were  precipitated.  These  were  set  free  by  treating 
the  purified  precipitate  with  potash,  and  the  oily  liquid  thus 
obtained  was  submitted  to  fractional  distillation.  The  two 
thief  tractions  distilled  between  246°— 250°  C.  and  260°— 
265  <  ■  The  former  was  anisic  aldehyde  and  the  latter 
anisic  acetone  ;  on  oxidation  with  permanganate  in  aqueous 
solution,  this  gave  anisic  and  acetic  acids.  It  appears 
to  have  the  coustitutiou  C6Hj(OCH3)(.CH.:.C(  H'H:1).  In 
fractionating  these  bodies  a  crystalline  substance  came  over 
between  27n  — 280°  and  formed  a  butter-like  mass,  which, 
when  recrvstallised  from  chloroform,  melted  at  213  C. 
The  author  assigned  to  it  the  formula  C13H14Oo.  It  is 
possible  that  it  is  a  coumarin-like  body,  formed  by  the 
action  of  the  anisic  and  acetic  acids,  liberated  during 
distillation,  on  the  aldehydes.  The  other  bodies  enumerated 
above  were  obtained  from  the  residual  oil,  after  treatment 
with  bisulphite,  and  were  separated  from  each  other  by 
fractional  distillation,  and  identified  by  their  specific  re- 
actions.— J.  O.  B. 

Certain  Arums,  Active  Principles  of.     A.  Hebert  and 
F.  Heim.     Comptes  Rend.  124,  136S. 

The  plants  examined  were  Arum  maculatum,  A.  italicum, 
and  Arisarum  vulgar e.  In  all,  the  active  principles  were 
found  to  be  iu  very  small  quantity.     They  consisted  of — 

(A.)  An  alkaloid  obtained  in  the  proportion  of  0-005  per 
mille.  This  was  isolated  in  the  form  of  a  brown  oily- 
volatile  liquid  having  an  odour  of  mice,  strongly  alkaline 
in  reaction,  and  fuming  when  approached  by  the  stopper 
of  a  hydrochloric  acid  bottle.  In  chemical  and  physical 
properties  it  closely  resembled  cnoine  ;  it  differed  from  that 
alkaloid,  however,  m  its  physiological  potency,  the  effects 
produced  on  the  living  organism  being  similar  to  those  of 
conine,  but  less  intense.  It  is,  however,  an  active  poison  ; 
100  kilos,  of  the  fresh  plants  yielded  from  4  to  5  grms.  of 
this  body. 

(B.)  A  saponin,  found  in  the  greatest  quantity  in  the 
resting  tubers,  where  it  amounted  to  1  per  mille,  although 
it  was  detected  in  small  quantities  in  all  parts  of  the  plant. 
The  toxic  action  of  this  saponin  is  said  to  be  less  marked 
than  that  of  other  sapotoxins,.  When  hydrolysed.  it  gave 
glucose  and  a  sapogenin. 

The  authors  were  unable  to  obtain  any  evidence  of  the 
presence  of  hydrocyanic  acid,  which  has  been  reported  by 
Jorissen  to  be  present  in  these  plants. — .1.  0.  B. 

Oil  of  Turpentine  [French],  Detection  of  Rosin  Oil  in. 
A.  Aignan.     Comptes  Rend.  124,  13(37. 

See  under  XXIII.,  page  764. 

PATENTS. 

Piperazine  and  Polybasic  Acids,  The  Sfanufactun  "(Arid 

Salts  if,  and  the  Production  therefrom  of  Double  Salts 
ofLitma  and  Piperazine.  A.  Koelliker,  Bcncl-on-IIhine, 
Germany.     Eng  Pat.  18,981,  Aug.  27,  1896. 

PlPERAZINE  forms  acid  salts  with  oxalic,  tartaric,  and  citric 
acids  ;  these  acid  salts  form  neutral  double  salts  with  lithium. 
The  compounds  mentioned,  are  claimed  as  new  and  useful 
products. — A.  C.  W. 

Vinyldiacelonalkamine,  The  Production  of  «.  and  of 
Aniesthetirs  therefrom.  Chemische  Fabrik  auf  Actien 
vorm.  E.  Schering,  Berlin,  (iermanv.  Eng.  Pat.  20,697, 
Sept.  18,  1896. 

The  vinyldiacetonalkamine  of  Fischer  (Ber.  17,  1794)  is  a 
mixture  of  two  bases,  melting  at  138°  and  161° — 102  ;  these 


may  be  separated  by  crystallisation  of  their  salts  or  the 
bases  themselves.  The  former  alkamine  is  claimed  as  a 
new  product,  together  with  its  derivatives. — A.  C.  W. 

Vanillin,  Impts.  in  the  Manufacture  of.  La  Societe 
Chimique  des  I'sines  du  Rhone,  Lyons,  France.  Eng. 
Pat.  21,106,  Sept.  23,  1896. 
The  separation  of  vanillin  from  mixtures  with  m-tnethozy- 
salicylic  aldehyde,  by  treatment  with  calcium  hydroxide  (or 
other  hydroxides)  in  solution  or  suspension,  is  claimed. 
I  )n  agitation,  vanillin  dissolves  ia  the  alkaline  solution  ;  the 
isomer  is  precipitated  as  calcium  salt.  The  two  compounds 
are  recovered  by  acidifying,  and  extracting  with  ether. 

—A.  C.  W. 

Inai  for  Medicinal  Purposes,  The  Manufacture  of  Im- 
proved Preparations  of.  E.  Dolle,  Bremen,  Germany. 
Eng.  Pat.  9701,  April  15,  1897. 
Tiik  manufacture  of  iron  preparations  which  do  not  possess 
the  unpleasant  flavour  of  iron,  by  precipitating  chloride  of 
iron  with  phosphate  of  soda  and  combining  the  precipitate 
with  one  or  more  of  certain  essences  and  tinctures  (carda- 
mou,  orange,  vanilla,  &c),  is  claimed.— A.  G.  W. 

If  i/droxi/lated  Ethers  of  Phenol  [Guaiacol,  8,c.~],  Process 
for  the  Extraction  of,  from  Mixtures.  L.  Lederer, 
'Munich,  Germany.     Eng.  Pat.  12,964,  May  25,  1897. 

The  hydroxyphenol  ethers  form  crystalline  compounds 
with  potassium  carbouate  ;  these  are  permanent  in  air,  but 
partly  decomposed  by  water,  the  presence  of  potassium 
carbonate  preventing  the  decomposition.  They  are  soluble 
in  hot  alcohol  and  benzene,  and  crystallise  out  on  cooling. 
The  patent  claims  the  use  of  this  property  for  the  extrac- 
tion of  such  ethers  from  mixtures,  by  treatment  with 
potassium  carbonate  or  its  solution,  or  by  treatment  of 
solutions  of  the  potassium  phenolates  with  carbonic  acid. 
The  potassium  carbonate  compound  is  precipitated  from 
aqueous  solution  by-  ether,  and  decomposed  bv  acids. 

'—A.  C.  W. 

Phenetidine-sulphonic  Acid  and  its  Salts,  as  also  of  Acetyl 
Derivatives  of  the  latter  [Antipyretics'],  Manufacture  of. 
F.  Hoffmann,  La  Roche  and  Co.,  Basle,  Switzerland. 
Eng  Pat.  14,375,  June  14,  1897. 

The  process  for  the  production  of  the  phenetidine-sulphonic 
acid,  which  consists  in  the  treatment  of  phenetidine  with 
concentrated  or  fuming  sulphuric  acid,  and  purification  by 
conversion  into  salts,  and  precipitation  of  the  acid  by  the 
addition  of  mineral  acid,  the  production  of  the  salts  by 
neutralisation  or  double  decomposition,  of  the  acetyl 
derivatives  by  heating  these  salts  with  acetic  acid  or 
anhydride,  ant1  finally  the  acid,  its  salts,  and  their  acetyl 
derivatives  as  new  compounds,  are  claimed.  The  acetyl 
derivatives  are  antipyretics  easily  soluble  iu  water. 

—A.  C.  W, 

Theobromine,  Impts.  in  the  Manufacture  or  Preparation  of. 
C.  F.  Boehringer  and  Soehne,  Mannheim,  Germany. 
Eng.  Pat.  14,610,  June  16,  1897. 

In  this  patent  the  manufacture  of  theobromine  is  claimed 
"by  transforming  3.7-dimethyl-  6  -amino-2.8-dioxypurine, 
by  treatment  with  phosphorus  oxychloride,  into  3.7-di- 
methyl-6-amino-2-oxy-8-chloropurine,  reducing  the  latter  to 
:l.7-dimethvl-6-amino-2-oxypurine,  and  then  by  treatment 
with  nitrous  acid,  converting  it  into  theobromine." — A.  C  W. 

Trichloropurine,  A  Process  for  the  Production  of.  C.  F. 
Boehringer  and  Soehne,  Mannheim,  Germany.  Eng. 
Pat.  14,612,  June  16,  1897. 

The  process  consists  in  heating  2.6-dichlor  8-oxypurine 
with  phosphorus  oxychloride.  — A.  C.  W. 

Jsoeugenol     and     Derivatives     thereof     [for      preparing 

Vanillin!,  Impts.  in  th<  Manufacture  or  Preparation  of 

C.    F.    Boehringer   and    Soehne,    Mannheim,    Germany. 

Eng.  Pat.  14,611,  June  16,  1897. 

Tin:  patent  claims  "  converting  eugenol  into  isoeugenol   in 

such  a  way  that  the  free  hydroxyl  gr,>up  of  the  eugenol  is 
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protected  bj  the  introduction  of  the  phosphoi  ic  acid  radicle," 
ami  modifications  or  t  r ■  I ~   process  in  which  eugenol  is  eon- 

verted  into  eng I    phospl  I    bj   the      ii 

phosphorus  oxychloride,  and  the  lattei  heated  with  alcoholic 
potash,  or  heated  with  aqueous  alkali,  which  transforms  it 
into  isoeugenol  phospl  this  being  converted  into 

isoeugenol  1>\  the  action  of  heal  on  the  acid  sail  of  an 
alk.il!  metal.— A.  C.  W. 

fating  Substance   [Methylbentene  Sulphonic  Imide], 
I  ft  ,  to  or  Improved,  and  a  Process  Jbr  its  Manufacture. 
E.  l;   Savigny,  London.     Eng.  Pat.  i -I <". 7 .  Feb.  19,  1897. 

Mi  iiihmkn/i:m  -nviinimK  is  claimed  as  a  new  sweetening 
substance,  and  the  process  tor  its  manufacture,  which  con- 
in  saponifying  toluene  cyansalphamide  with  "dry 
sh,"  precipitating  the  methyl  benzene  sulphonic 
by  the  addition  of  sulphuric  acid,  and  recrystallisation  from 
xylene,  .it'ter  which  it  is  finally  obtained  in  a  pure  term  by 
the  addition  of  dimethylbenzene. — A.  C.  W. 

S     chorine.']     o-Anhydrosulphamine-benzoic    Acid  from 
p-Sulphamine-benzoic    Arid,   Process    for     Separating. 
R.  Barge,  Stassfurt,  Germany.    Eng.  I'at.  15,009,  Juno  21, 
! 

The  inventor  claims  the  processes  for  the  -  |  i  the 

two  sulphamine-henzoic  acid:-,  which  consist  in  precipitating 

a  basic  copper  salt  of  the  para  compound  from  a  solution  of 
the  neutral  salts  of  both,  and  in  precipitating  the  copper 
salts  together  and  dissolving  out  the  n-sulphamine-benzoic 
acid  liv  sodium  hydroxide  or  carbonate.  In  the  first  ease 
sufficient  caustic  so. la  may  lie  added  before  precipitation  to 
neutralise  the  free  acid  formed. — A.  C.  W. 


XXI.-PHOTOGRAPHY. 

Commercial  Egg  Albumin,  Estimation  of.     V.  <  arlc-. 
.1.  l'h'iirm.  Chini.  1897,  6,  [3],  102. 
under  XXIII.,  page  767. 
PATENTS. 

Chromo-Photography,  Impt.s.  in  and  relating  to.  —  Valen- 
tin Vaucamps,  Paris.  Eng;  Pat.  20,898,  Sept.  21,  1896. 
I-'iims  are  made  by  superposing  sensitised  layers  tinted 
differently — in  the  order  of  the  colours  of  the  spectrum  if  for 
photography  in  natural  colours — in  any  other  order  if  for 
fancy  pictures.  One  such  layer  is  partially  set  by  artificial 
cooling  before  the  next  is  poured  on,  perfect  adhesion  with- 
out sensible  mixture  being  thus  secured.  Such  a  film  is 
exposed  under  a  negative,  red  side  next  the  negative,  and, 
when  developed,  the  layers  are  eaten  away  to  different 
depths,  the  red  being  left  insoluble  under  the  light  parts  of 
the  negative,  while  the  blue  layer  only  is  affected  (and 
hence  laid  bare  by  the  removal  of  the  superposed  red  and 
yellow  by  the  developing  solution)  under  the  dark  parts. 
When  fixed,  a  picture  in  natural  colours,  visible  by  reflected 
light  only,  however,  is  obtained.  To  procure  a  picture 
\isibl.-  by  transmitted  light,  the  fixed  film  (on  paper)  is 
transferred  to  a  perfectly  plane  glass  plate,  red  side  down- 
wards. The  result  of  this  is,  so  to  speak,  to  transfer  the 
reliefs  from  the  front  to  the  back  of  the  film,  and  by  grind- 
ing down  these  reliefs  till  the  film  is  of  uniform  one-layer 
thickness,  we  get  a  picture  showing  by  transmission  the 
same  colours  which  the  untouched  film  showed  by  reflexion. 
Pictures  can  be  mechanically  multiplied  by  placing  the 
finished  fixed  film  and  a  similarly  prepared  but  un sensitised 
film  in  a  reproducing  machine,  similar  to  that  used  for 
musket  stocks  or  similarlv  shaped  nieces  of  woodwork. 

—J.  T.  D. 

Dishes  or  Baths  employed  in  Developinu  and  like  Photo- 
graphic and  Chemical  Operations.  W.  S.  Wain.  Ripley, 
Derbyshire.     Eng.  Pat.  21,495.  Sept.  20,  1896. 

An  ordinary  developing  dish  with  a  broad,  flat  bar  en- 
tile middle  of  its  under  side,  on  which  the  dish  re-ts.     The 
width  of  this  bar  is  so  arranged  that   when  the  dish  and  its 
contents  are  tilted,  the  centre  of  gravity  is  just  beyond  the 
bar,  towards  the  raised   end.     Under  these  circumsta 


when  let  go,  the  dish  rocks  backwards  and  forwards  for  a 
while,  ami  ultimately  comi  i  to  real  in  a  horizontal  position. 
Instead  of  the  broad  bar,  two  parallel  narrow  ribs  (corre- 
sponding with  the  edges  of  the  bar),  or  two  -hort  wi 
(corresponding  with  the  ends  of  the  bar),  or  four  points 
"ling  with  the  cortnr-  cf  the  bar)  may  be  tised 

—J.  T.  D. 

Sensitised   Photographic    Plates    ami    Film--.   Impts.  in. 
M.  Levy,  Berlin.     Eng.  I'at.  10,098,  April  22,  1897. 

Thi>  clluloid  plati  ted  on  both  sides  with 

sitised  film.  Sevral  of  these,  if  thin  enough,  may  be 
snperposed.      The  time  of  exposure  is  thus  shortened. 

'I  bough  intended  originally  for  photographing  by  X  ; 

the  device  may  le  used  for  ordinary  photography. — J.  T.  D. 

Sensitive  Plate  or  Film.  A  New,  and  a  .V.  thud  of  Pro- 
ducing. Developing,  Fixing,  and  Toning  the  same  T.  ( '. 
Porter,  Eton.      Eng.  Pat.  lJ.'.'L':.'.  May  25,  I  - 

A  liEi.vTis  or  other  film  is  immersed  in  solution  of  ferric 
ammonium  citrate  or  other  ferric  s:i]t  for  three  minutes,  and 
is  theu  thoroughly  and  rapidly  washed.  After  drying,  the 
film  is  exposed  under  a  negative,  developed  by  potassium 
ferricyanide,  and  fixed  by  hydrochloric  acid.  The  positive 
is  then  treated  with  very  dibit''  ammonia  solution  till  the 
Dish-blue  tint  has  acquired  a  sufficient  violet  tinge. 
The  pictures  so  obtained,  are  suitable  for  lantern  slides 
exhibiting  ice  and  snow  scenery,  sea-views,  &c. — J.  T.  I). 

XXII.-EXPLOSIVES,  MATCHES.  Etc. 

Annual  Report,  for  the  Year  1896,  of  B.M.  Inspectors  of 

Explosives. 
The  inspectors  have,  happily,  to  chronicle  only  one  death 
due  to  fire  or  explosion  during  manufacture. 

Note  is  made  of  the  continued  growth  of  the  trade  in 
explosives,  the  number  of  factories  increases — five  having 
been  licensed  during  the  year,  and  several  existing  ones 
have  increased  their  area. 

In  regard  to  the  importation  of  nitroglycerin  compounds 
1,259,200  lb.  were  received  in  1896,against  830,070  in  1895, 
and  this  amount  is  greater  than  during  any  previous  year, 
with  the  exception  of  1889,  when  1,325,950  lb.  were 
imported.  The  quantity  of  dynamite,  which  fell  to  23,000  lb. 
in  1S94,  but  then  revived  to  56,000  lb.  in  1895,  has  further 
risen  to  more  than  three  times  that  amount  in  1896.  There 
has  been  a  large  increase  iu  the  importation  of  carbonite. 
and  it  now  heads  the  list  of  imported  nitroglycerin 
explosives. 

Of  detonators,  9,780,000  were  imported,  showing  that  a 
L'reat  percentage  of  this  trade  still  remains  in  foreign  hands. 
There  are,  however,  six  factories  in  this  country  in  which 
detonators  are  made. 

While  collodion  cotton  now  appears  on  the  list  of 
authorised  explosives,  it  is  exempt  from  the  conditions 
imposed  on  explosives  "  when  it  is  in  solution  in  alcohol 
and  ether,  or  wet.  or  saturated  with  methylated  spirit  and 
enclosed  in  air-tight  cases."  With  regard  to  the  particular 
form  of  colloiion  cotton  which  is  used  in  the  manufacture 
of  xylonite  and  kindred  articles,  certain  relaxations  in  the 
conditions  of  manufacture  have  been  granted  when  the 
collodion  cotton  contains  not  more  than  1111  per  cent,  of 
nitrogen. 

Dr.  Dupre*s  report  is  ghen  in  full,  as  usual,  and  in  it  he 
say-  that  "  the  extremely  high  character  shown  last  year 
among  explosives  proper  has,  however,  unfortunately,  not 
been  maintained."  fourteen  samples,  of  which  10  were 
gelatin  dynamite  No.  2,  were  rejected,  against  none  in  the 
preceding  year.  He  also  notes  a  falling  off  in  the  activity 
of  inventors,  as  only  five  new  explosives  were  submitted  for 
approval. 

Attention  is  again  called  to  the  danger  as  well  as  illegalitv 
of  using  chlorate  and  sulphur  iu  coloured  files,  and  even  of 
1   using  sulphur   and  strontium  nitrate — instances  of  such  a 
mixture  taking  fire  spontaneously  havin<r  been  recorded. 

An  explosion  of  ammonium  nitrate  due  to  overheating  in 

the  course  of  the  manufacture  of  nitrous  oxide  (^laughing- 

took  place  iu  Kensington,  and   Dr.  Dupre  consider-  it 
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worthy  of  note  "  in  connection  with  the  often  reiterated 
•  -  nions  of  some  manufacturers  tbat  certain  explosives 
containing  ammonium  nitrate  cannot  be  exploded  by  heat  or 
tire." 

An  interesting  accident,  unattended  with  loss  of  hfe  or 
personal  injury,  occurred  at  the  Arklon  Factory  during  the 
nitration  of  a  charge  of  glycerin.  When  there  were  about 
o.  of  nitroglycerin  formed,  the  charge  fumed  off,  and 
although  the  connections  to  the  drowning  tank  were 
immediately  opened,  it  was  subsequently  ascertained  that 
no  nitroglycerin  was  among  the  water  and  aeids  in  the 
drowning  "tank :  consequently  the  whole  of  the  estimated 
charge  of  nitroglycerin  (60  lb.)  must  line  fumed  off  in  a 
few  seconds.  The  cause  of  the  accident  was  attributed  to  a 
small  leak  subsequently  discovered  in  one  of  the  cooling  coils. 

A  destructive  fire  occurred  in  March  at  the  Cotton  Powder 
Works  mar  Faversham,  and  several  interesting  points  were 
noted  :  one,  "  that  some  5,000  to  6,000  lb.  of  guncotton  in 
water,  which  were  exposed  to  the  full  efiect  of  the  fire,  were 
practically  uninjured,  although  in  some  eases  the  vats  and 
sels  containing  it  were  burnt  away;  and  an  even  more 
interesting  and  important  fact  was  the  burning  away 
inexplosively  of  over  3,000  lb.  of  guncotton  (containing 
about  30  per  cent,  of  water)  made  for  the  War  Oftiee  and 
contained  in  barrels  of  27 ,  lb.  each." 

Short  accounts  are  given  of  the  principal  accidents  and 
outrages  which  occurred  at  home  and  abroad  ;  also  of  the 
more  important  explosions  and  fires  due  to  petroleum  ;  and, 
in  the  latter  connection,  accidents  are  described  which  took 
place  when  the  inside  of  tanks  were  being  painted  with  a 
solution  of  coal-tar  in  crude  low-flashing  tar  oil.  Such 
substance  ought  to  have  been  labelled  "  highly  inflam- 
mable." 

Attention  i-  drawn  to  the  Order,  in  virtue  of  which,  after 
January  1,  1897,  it  will  be  unlawful  to  use  in  certain  parts 
of  coal  mines  any  explosive  other  than  a  "  permitted 
explosive,"  a  list  of  which  is  given.  ''It  is  proposed  to 
establish  a  Government  testing  station  at  Woolwich,  at 
which,  from  time  to  time,  explosives  which  may  be  sub- 
mitted for  addition  to  the  '  permitted  list.'  or  modifications 
of  explosives  already  on  that  list,  can  be  tested  as  to  their 
non-liability  to  ignite  inflammable  gas  or  coal-dust,  or 
admixturesof  the  two,  and  their  suitability  and  safety  for 
use  in  coal  mines." — W.  M. 

PATENTS. 

Explosives,  Tmpts.  relating  to  the  Manufacture  of.  G. 
Kynoeh  and  Co..  and  A.  T.  Cocking,  both  of  Witton, 
Warwick.     Eng   Pat.  22,190,  Oct.  6,  1896. 

Tins  invention  relates  to  an  apparatus  for  drying  cordite 
and  the  effectual  recovery  of  the  solvent  employed  in  its 
manufacture.  The  cordite  is  spread  on  metallic  and  per- 
forated removable  trayP,  which  rot  on  ledges  in  metallic 
connection  with  the  wall-  of  the  vacuum  drying  chamber, 
consisting  of  a  cylindrical  cast-iron  vessel  surrounded  by  a 
water-jacket,  the  latter  being  heated  to  any  desireil  tem- 
perature. "  The  acetone  or  other  solvent  vapour  is  driven 
off  by  the  heat  transmitted  by  conduction  from  the  hot- 
water  jacket  and  the  vapour  is  drawn  away  from  the  vacuum 
chamber   into  a  condenser."     The   air  escaping  from   the 

sing  plant  may  be  conveyed  through  a 
water  scrubber.  Drawings  accompany  the 
specification. — W.  M. 

Matches,    A    Non-Ignitible   Coating  applied 

to  Common  Lucifer  Match  Boxes  ami  Fin- 

Ends  of.    L.  A.  Thomas,  Yarm-on-Tees, 

Yorkshire.     Eng.  Pat.  J  I  8  16,  Nov.  6,  1896. 

Mventor  proposes  to  reduce  "  the  danger 
from  tire  in  storage  or  carriage  of  lucifer 
matches,"  by  treating  the  matches  and  tbe 
containing  boxes  and  wrappers  with  a  solution 
of  silicate  of  soda. — W.  M. 

Explosives,  Impts.  in  the  Mann  I'm  hire  of. 
F.  Volpert,  Dortmund,  Germany.  Eng. 
Pat.  14,196,  June  10,  1897. 

'I  in.     inventor     claims     increased     safety    for 
explosives  used  in  coal  mines  by  the  addition 


to  them  of  "  sulphur,  pyrosulphur,  polysulphur,  and  polv- 
thionic  acid  salts  as  well  as  analogous  acids  of  silicium, 
phosphor,  selenium,  tellurium,  aud  antimony,  including 
mtta-acids,  also  the  salts  of  barium,  wolfram,  molybdenum 
and  tin  acids."  "The  simultaneous  use  of  the  cyanogen 
compounds  is  also  to  be  recommended." — W.  M. 

Nitrocellulose,  Impts.  in  the  Manufacture  of.   A.  Liedbeck, 
Stockholm,  Sweden.     Eng.  l'dt.'lt,690,  June  17,  1897. 

The  inventor  obviates  the  disadvantage  of  want  of  uni- 
formity in  the  product  resulting  from  the  ordinary  method  of 
nitrating  poor  qualities  of  cellulose,  by  allowing  the  beating 
and  nitration  to  proceed  simultaneously.  "  The  acid 
mixture  is  introduced  into  the  beater,  which  is  then  set  in 
motion,  the  cellulose  being  introduced  by  degrees  through  a 
feeding  aperture  in  the  hood  until  the  whole  quantity  weighed 
off  has  been  fed  in." 

When  the  mass  has   acquired   the   fineness  desired,  it  is 
freed  from  excess  of  acid  centrifugally,  and  then  washed. 

— W.  M. 

Matches.  Impts.  in.     3.  T.   Maguire,   Waterloo,   Liverpool. 

From  Diamond  Match  Co  ,  Chicago.     Eng.  Pat.  14,989, 

June  21,  18117. 
The  object  of  this  invention  is  to   render    the  match  shank 
uninflammable  by  means  of  sulphate  of  ammonia  or  other 
suitable  salt. — W.  M. 

Explosive  Compounds,  Impts.  in  the  Manufacture  of. 
Hudson  Maxim,  Surrey.     Eng.  Pat.  15,499,  June  29,  1897. 

Tin:  object  of  this  invention  is  to  overcome  the  great 
difficulty  experienced  with  pyroxylin  explosives,  for  use  in 
"  guns  of  large  calibre  on  account  of  the  density  of  a 
colloid  of  guncotton  and  the  small  extent  to  which  the 
flame  of  combustion  will  consume  the  explosive  material 
under  admissible  pressure  and  during  the  very  short  time 
that  elapses  before  the  projectile  leaves  the  gun."  To 
attain  this  object  the  inventor  makes  a  paper  or  paper 
board  of  trinitrocellulose,  which  is  then  sized  or  impregnated 
with  a  size  consisting  preferably  of  diuitroceilulose,  but  may 
be  dinitrocellulose  and  nitroglycerin,  or  ether  suitable 
material,  dissolved  in  a  solvent  which  is  not  a  solvent  of 
trinitrocellulose.  Larger  masses  of  the  explosive  can  be 
made  by  pressing  several  sheets  together,  the  formed  sheet 
being  then  multi-perforated  and  freed  from  solvent.  "  To 
confine  more  exclusively  the  combustion  to,  and  within,  the 
perforations,  and  thereby  secure  the  maximum  of  increase 
of  burning  area  as  the  powder  becomes  consumed,"  the 
external  surfaces  of  the  powder  are  coated  with  a  material 
of  a  "less  combustible  character  than  the  main  body." 

— W.  II. 

XX1II.-ANALYTICAL  CHEMISTRY. 

APPARATUS,  ETC. 

Sulphur  in  Coal-Gas,  ftc,  Apparatus  for  the  Estimation  of. 
F.  Fischer.     Zeits.  angew.  Chem.,  1897,  [10],  302—303. 

This  apparatus  has  the  advantage  that  it  does  not  require 
anv   arrangement    for  the  continuous    introduction    of    an 
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absorbing  ■seal  for   the  Bulphar  oompounda  evolved,  and 
it  is  also  suitable  for  the  determination  ofsnlpbut  in  bui 
nils,  fas.     I  'he  gal  ia  burnt  « ithin  A  at  the  rate  "t  !5 
litres  (\  cab.  ft.)  per  hour,  and  the  current  of  air  is  regulated 
sothat  the  gases  issuing  at  o  still  contain  4  or  6  per  cent,  of 
■'■ii.     During  the  combustion  of  50  litres,  pome  50  c.c. 
of.   hi  ak  Bulphurons  and  Bulphuric  acid  condense  in   the 
lmllis  ii  mill  gradually  ran  out  through  i  into  a  small  beaker 
placed  nsderneatb,  protected  From  the  heat  of  iheflame  g 
by   the  asbestos  sheet  a.    The  condensed  liquid  is  either 
titrated   direct,   or    after   oxidation    with    hydrogen   per- 
ozide    by    humus    of   decinormal    alkali ;   or  for  gn 
security,  20  co.  of  the  standard  soda  are   introduced  into 
the  bulbs  through  o  before   beginning  the  test.     The   buI 
phono  acid   may  also  lie  estimated    gravimctrically.     The 
joint    at    "    ('insists   of    an    asbestos   ring,    or   t lie    wl 
apparatus  may  be  constructed  in  one  piece, — F.  II.  L. 

M<  nuii/   Pump,  A   New ;  Without   Taps  and  Movable 
Joints.     II.  Il.uriet.    Comptes  Bend.  1897,  125,  22— ->i. 

Is  tliis  pump,  the  lower  extremity  of  the  working  bulb  is 
connected  by  a  descending  tube,  partly  of  izlass,  party  of 
rubber  to  a  mercury  reservoir,  which  latter  can  be  raised 
or  lowered  by  a  chain  and  police  in  the  usual  way.  The 
tube  just  below  the  working  bulb,  is  branched.  The  branch 
ascends  vertically  for  some  distance,  is  bulbed  at  the  top, 
tin  n  again  descends,  and  is  finall]  bent  slightly  upwards, 
terminating  in  a  horizontal  portion,  to  whicb  the  vessel  to 
be  exhausted  is  attached.  At  the  lower  bend,  connection  is 
made  with  a  doubly  branched  tnbe,  l»'tli  liinlis  of  which 
descend  and  terminate  in  a  trough  of  mercury.  One  of 
these  liuihs  is  graduated  and  serves  as  a  pressure  gauge, 
a-  also  for  the  introduction  of  gas  into  the  pump  and 
attached  vessels.  By  means  of  the  second,  «  hicfa  terminates 
in  a  length  of  rubber  tube,  connection  may  be  made  with 
an  auxiliary  water-pump.  Returning  to  the  working  hulh 
—  its  upper  portion  is  drawn  out  to  a  capillary  tube,  which 
is  bent  downwards  and  terminating  in  a  mercury  trough 
forms  the  outlet  of  the  pump.  In  operation,  the  mercury 
flowing  out  of  the  working  hulh,  presently  uncovers  the 
branch  tube  leading  to  the  exhaust  ;  subsequently,  when 
the  mercury  is  caused  to  re-ascend,  the  gas  that  has  passi  A 
into  the  bulb  is  expelled  through  the  upper  capillary  tube. 

— H.  T.  P. 

Hand- Jigger,  An  Experimental.  P.  W.  Dutfield.  Eog.  and 
MmingJ.  1897,64,  08,  from  the  [nst  of  Mining  and 
Met.  ' 

In  the  concentration  of  ores,  the  estimates  made  by  means 
of  hand  tests  on  the  finely  ground  material  are  sometimes 
unsatisfactory,  and  the  author  suggests  the  usi  of  a  baud- 
jigger,  in  which  quite  small  quantities  of  ore  can  be  treated 
and  their  behaviour  during  the  process  actually  observed. 
The  concentrates  cannot  by  means  of  such  a  machine  as 
that  described,  be  automatically  discharged  in  the  form  of 
a  finished  product,  but  any  ore  which  is  coarser  than  the 
screen  used,  can  be  subjected  to  the  pulsating  action 
communicated  to  the  water  by  a  plunger,  and  the  result 
observed  from  time  to  time  be  employing  a  glass  tube  in  the 
ore  compartment.  A  screen  as  tine  as  80  mesh  can  be  used 
in  this  jigger  with  advantage  and  it  is  provided  with  an  ad- 
justable stroke,  tin-  speed  being  subject  to  the  will  of  the 
operator.  Although  clean  material  is  not  actually  delivered 
apart  from  the  gangue.  the  separation  is  so  indicated  that 
some  estimate'  can  be  formed  of  the  duty  which  might  be 
expected  from  actual  working  on  a  large  scale.— A.  V 

Pkospkates  and  Platinum.     W.  G.  Stratton.     lirit.  Pharm. 

Conference,  Aug.  1897.     Pharm.  J.  1897,  [1416],  157. 
The  author  calls  attention  to  the  fact  that  when  phosphates 
are  heated   in  u  platinum  vessel  in  the  presence  of  carbon, 
a  marked  erosion  and  eventually  an  absolute  fusion  of  the 
metal  may  result. — A.  S. 

Ampin  -Mi  lir,  Thermal.     C.  Camichel.     Comptes  Itend. 

■125,  2H-21. 
Tiik  apparatus  comprises  a  delicate  thermometer,  the  bulb 
of  which   is   -urrounded  by  a  slightly  wider  tube  of  _ 
the    annular    space     1  etwccii     the    two     being    filled    with 


mercury,  and  the  whole  suitably  screened  from  air  currents. 
The  current  t"  be  measured  i*  passed  through  the  mercury 

jacket    I'm  ''      and    tin-    elevali'Ui    of    t»-ni|  ■■  r.i 

ipparatus  is  calibrated  by  comparison  with 
a  standard  ampere-meter.  Its  Mile  i-  open  and  regular: 
and  according  to   the  author,  the   increase  of  temperature 

corresponding  to  a  given  current  remains  constant  when 
the  initial  temperature  ranges  from  15" — 28  t  Thi 
instrument  is  not  liable  to  get  out  of  order,  and  is  especially 
suitable  for  checking  tin-  indications  of  the  ampere-meters 
in  distributing  stations.  In  a  voltmeter,  constructed  on 
th.'  Bame  principle,  the  dilatation  of  a  column  of  mercury 
of  high  resistance  is  in    tsured. — H.  T.  P. 

Apparatus  for  Purifying  Gasi  -     Vi  '     A.J.J.  \  audcvclde. 
Chem.  Zeit.  21  [44],  445. 

This  apparatus  lias  been  devised  to  obviate  the  incon- 
veniences attending  the  ordinary  forms,  due  tc  the  high 
resistance  offered  to  the  gases  and  the  necessity  for  the 
frequent  renewal  of  the  sulphuric  acid,  &e.  employed  in 
drying. 

A  _'  litre  Wonlffs  bottle  A  is  fitted  with  a  tube  0,  con- 
taining soda  lime,  and  is  then  packed  with  solid  potash 
id  with  a  layer  of  unslaked  lime.  The  gas,  after 
passing  through  a  small  preliminary  dryer  A'  (a  rVoulfTs 
bottle  containing  sulphuric  acid),  enters  A  through  the 
hollow  stopper  a  and  diffuses  through  the  contents,  being 


thereby  freed  from  carbon  dioxide.  Issuing  through  h, 
and  traversing  the  tube  c,  the  gas  enters  the  drying  vessel 
B,  filled  with  clean,  dry,  broken  glass  and  concentrated 
sulphuric  acid  (the  latter  introduced  through  the  hollow 
stopper  </,  with  rose  jet  attached),  where  it  is  dried,  and 
leaves  tlie  apparatus  vi    the  tube  e. 

The  advantages  of  this  arrangement  are  that  the  bulk  of 
the  moisture  is  removed  in  A',  and  thus  the  contents  of  A 
will  remain  in  working  order  longer,  especially  since  the 
mouth  of  b  is  not  obstructed  by  incrustations.  In  addition 
to  this,  A  is  conveniently  arranged  for  re-filling,  as  is  also 
B,  the  speut  acid  from  which  can  be  drawn  off  through  a 
tapy  at  the  base,  and  replaced  by  a  fresh  charge  through 
the  funnel  tube  d.  This  should  be  done  each  time  the 
apparatus  is  used. — C.  S. 
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Caustic  Potash  and  Soda,  Commercial,  Purified  by 
Alcohol.  [Analysis.]  K.  Wurmann.  Zeits.  Anal.  Cheat: 
36.379. 

rider  VII.,  page  7'; 7. 

INORGANIC  CHEMISTRY.— QUA LITA  TIVE. 

Disulphuric  Acid.  Colour  Reaction  for.     E.  Barral. 
J.  Pharm.  Chim.  1897,  6,  (3),  104. 
ked       para  -  diehloride      of      hexachlorobenzene, 
lj  (1:4),  gives    a    magnificent  reddish-violet    color- 
ation   when    dissolved   iu     sulphuric    acid    containing    di- 
sulphuric acid.     On   the  addition  of  water  or  on  exposure 
to  the  air,  this  colour  slowly  disappears  as  the  disulphuric 
acid  is  converted  into  ordinary  sulphuric  acid.     The  colour 
ihus  produced  is  not  due  to  impurities  in  the  acid,  since  it 
is  obtained   by    exposing   a    mixture   of   C6C19    and   pure 
synthetic  S03  to  the  action  of  moist  air. 

The  reaction  may  be  employed  for  the  volumetric  deter- 
mination of  disulphuric  acid.  To  a  known  quantity  of 
Xordhausen  acid,  a  little  of  the  powdered  C6C18  is  added, 
and  the  mixture  titrated  with  ordinary  sulphuric  acid  con- 
taining oue-tenth  its  weight  of  water,  until  the  coloration 
disappears.  Iu  discoloured  Nordhausen  acid  the  end  of 
the  reaction  is  somewhat  difficult  to  perceive,  otherwise  the 
process  works  extremely  well. — J.  0.  B. 

INORGANIC   CHEMISTRY.— 
QUANTITATIVE. 

Water  Analysis,  Applicability  of  Ammonium  Carbonate  in. 
A.  Bossing.     Zeits.  Anal.Chem.  36,  359—369. 

It  is  asserted  to  be  better,  after  evaporating  a  water  and 
igniting  the  residue,  to  re-convert  any  calcium  oxide  formed 
from  carbonate,  by  using  water  containing  carbonic  acid 
instead  of  by  means  of  ammonium  carbonate,  as  alkali 
chlorides  are  partly  changed  by  the  latter  iuto  carbonates. 

The  author  evaporated  25  c.c.  of  solutions  of  sodium 
chloride  and  potassium  chloride,  containing  5  grnis.  per 
litre,  to  dryness,  moistened  with  ammonium  carbonate, 
dried,  ignited  and  weighed,  and  found  no  loss  in  the  residue 
even  on  repeating  the  treatment.  A  solution  of  sodium 
sulphate  also  suffered  no  loss. 

A  solution  of  calcium  sulphate  ptepared  from  gypsum 
and  containing  per  100  c.c,  sulphate  corresponding  to 
0-1304  grin,  of  S03,  after  repeated  evaporation  with  am- 
monium carbouate,  drying  and  igniting  gently,  then  con- 
tained sulphate  equal  to  0-01235  SO-,,  the  residue  weighing 
0-167  grm.  instead  of  0-220,  indicating  a  considerable  loss 
of  sulphuric  acid  by  volatilisation.  Magnesium  sulphate 
also  showed  considerable  loss,  and  the  residue  dissolved  in 
hydrochloric  acid  with  effervescence. 

A  mineral  water  was  prepared  containing  calcium  bi- 
carbonate, calcium  and  magnesium  sulphates  and  sodium 
chloride.  The  residue  obtained  on  evaporation  was  very 
gently  ignited  and  then  moistened,  in  one  case  with 
ammonium  carbonate  and  in  the  other  with  water  through 
which  a  stream  of  carbonic  acid  had  been  passed,  dried  on 
the  water-bath  and  auaiu  gently  ignited.  The  residue 
treated  with  ammonium  carbonate  had  diminished  in 
weight,  while  that  treated  with  water  containing  carbonic 
acid  remained  constant. 

It  was  also  found  that  using  water  containing  carbonic 
acid  when  magnesium  carbonate  was  present,  or  using 
sodium  carbonate  in  the  presence  of  magnesium  chloride, 
avoiding  ammonium  carbouate  and  keeping  the  temperature 
low,  enabled  the  operator  to  obtain  fairly  constant  results. 
The  magnesium  carbonateobtained,  contained  25'percent.  of 
COj :  it  was  therefore  a  basic  carbonate,  and  the  result  is 
low  from  loss  of  carbonic  acid.  The  addition  of  a  definite 
quantity  of  potassium  sulphate  in  the  presence  of  magnesium 
chloride,  as  proposed  by  Tillmann,  appears  a  much  better 
method,  the  double  salt  MgSO^KoSO,  being  formed  and 
potassium  chloride. 

The  addition  of  dilute  sulphuric  acid,  recommended  by 
Fresenius,  to  determine  the  mineral  salts  in  the  form  of 
sulphates  cannot  give  exact  results  iu  the  possible  presence 


of  calcium  and  magnesium  salts,  since  to  convert  the  alkali 
bisulphates  formed,  ammonium  carbonate  must  be  used. 
Although  the  ammonium  carbonate  is  added  iu  the  solid 
form  and  not  in  solution,  it  is  found  to  cause  loss  of 
sulphuric  acid,  but  the  error  in  this  case  is  small,  and 
may  be  neglected  in  water  analysis.  The  use  of  solid 
ammonium  carbonate  instead  of  water  containing  carbonic 
acid  is.  however,  not  advisable,  as  calcium  oxide  formed 
by  ignition  in  the  deeper  layers  of  the  residue  may  fail  to 
be  reconverted  into  carbonate. — L.  J.  de  W. 

[Silicates.   Analysis    of]     Separation  of   Soluble    Active 

Silica  fmm  Quartz.     G.  Lunge  and  C.  Millberg.     Zeits. 

angew".  Chem.  1897,  393  and  425. 
In  view  of  Michaelis's  statements  to  the  effect  that  a  solution 
containing  10  per  cent,  of  Na.,0  does  not  act  upon  quartz, 
even  during  several  hours' boiling  (this  Journal  1895,  1065), 
and  that  soluble  silica  cannot  be  completely  dissolved  in 
sodium  carbonate,  the  authors  have  submitted  a  large  number 
of  different  varieties  of  silica  to  a  lengthy  investigation,  the 
results  of  which  are  indicated  below.  Caustic  alkalis  cannot 
safely  be  employed  to  separate  quartz  from  soluble  silica  as 
they  dissolve  too  much  of  the  former.  Hot  alkali  car- 
bonates can  only  be  used  with  perfect  accuracy  after  the 
powder  under  treatment  has  been  freed  from  the  most 
finely-divided  portions  by  levigatiou,  for  if  any  appreciable 
amount  of  impalpable  dust  be  present,  some  quartz  is  rapidly 
dissolved,  even  by  5  per  cent,  sodium  carbonate  on  heating 
to  the  temperature  of  the  water-bath  ;  but  assuming  the 
material  to  have  been  prepared  by  the  ordinary  process  of 
grinding,  followed  by  shaking  through  the  finest  canvas, 
the  error  will  probably  not  exceed  0- 1  per  cent,  or  0-2  per 
cent. — the  soluble  silica  being  returned  too  high.  All  danger 
of  the  particles  of  the  quartz  itself  penetrating  the  paper 
towards  the  end  of  the  filtration  may  be  avoided  by  the 
use  of  "  hardened  "  papers,  coupled  with  the  saturation  of 
the  liquid  and  wash  water,  with  common  salt. 

The  diminution  iu  the  power  of  quartz  to  resist  attack  by 
caustic  and  even  carbonated  alkalis  when  it  has  been 
reduced  to  a  truly  impalpable  powder,  is  far  greater  than 
has  previously  been  recognised ;  and  it  is  a  matter  of  con- 
siderable interest,  especially  in  the  case  of  cement,  to 
accentuate  the  importance  of  thorough  grinding  in  order 
that  the  chemical  properties  of  the  crystalline  silica  may 
be  fully  utilised.  Trass  and  puzzolana  do  not  contain  any 
free  amorphous  silica  ;  hut  their  active  constituents  consist 
of  zeolitic  silicates,  the  most  notable  one  being  a  compound 
of  sodium  and  aluminium  resembling  analcite,  which  is 
entirely  soluble  in  30  per  cent,  caustic  potash  on  the  water- 
bath. 

It  accordingly  follows  from  the  foregoing  observations, 
that  in  the  analysis  of  silicates,  if  the  sample  be  reduced  to 
the  finest  possible  powder,  treated  with  hydrochloric  acid, 
and  dried  at  1 10J  C.,  the  silica  derived  from  the  silicates 
decomposed  by  the  acid  may  be  readily  separated  from  the 
quartz  and  the  uuattacked  silicates,  by  digestion  for  15 
minutes  with  5  per  cent,  sodium  carbonate,  the  error  not 
exceeding  +0-2  percent. — F.  H.  L. 

Nitric  Arid,  Quantitative  Determination  of,  by  Electrolysis. 
K.  Ulsch.     Zeits.  fur  Elektroehem.  1897,  3,  546—547. 

If  a  dilute  solution  of  nitric  acid  or  a  solution  of  a  nitrate  iu 
water  be  electrolysed  with  platinum  electrodes  in  presence 
of  sulphuric  acid,  and  of  a  sufficiency  of  copper  sulphate, 
the  nitric  acid  is  reduced  completely  to  ammonia,  and 
copper  is  deposited  at  the  cathode.  This  reduction  has 
been  made  the  basis  of  a  quantitative  method  by  G. 
Vortinaun.  (some  years  ago,  the  author  published  details 
of  a  similar  method,  in  which  an  iron-copper  couple  was 
used  in  a  sulphuric  acid  sedation  to  reduce  the  nitric  acid, 
and  the  volume  of  gas  liberated  gave  the  data  for  the 
quantitative  determination. 

The  author  has  recently  experimented  with  a  modification 
of  Vortmann's  method,  in  which  a  platinum  plate  covered 
with  spongy  copper  is  used  as  cathode,  and  no  copper  sul- 
phate is  used  in  the  cell.  Such  cathodes,  however,  quickly 
lose  their  reducing  power.  Further  experiments  showed, 
that  the  physical  characteristics  of  the  surface  of  the  copper 
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lathoda  determined  its  reducing  action,  and  led  to  the 
adoption  of  the  Following  method  : — A  cylindrical  spiral 
of  copper  wir.1  (it  nun.  diameter)  is  made  by  wii 

i  metres  in  length  of  t lie  wire,  upon  a  flags  till .  of 
19  mm.  diameter.  One  end  of  the  wire  is  bent  into  the 
khseofthe  oylindet  axis, and  is  left  projecting  about  !.">  cm.. 
to  Borra  as  the  oonduoting  end  outside  the  oell.  Tlie  ~pir.il 
ntly  ttretehed  until  it  measures  7o  nun.  in  length, 
might  platinum  wire,  1  nun.  thick  and  80  om.  in 
length,  is  need  as  anode  \  test  tube  20  mm.  wide  by 
ir  mi  long  i-  used  as  the  electrolytic  cell,  and  is  closed 
by  a  robber  stopper,  through  which  both  anode  and  catbi  de 
ends  i 

The  anode  hangs  in  the  centre  of  the  spin 
must    nearly    touch  the  bottom    of  the  tube.      Before  each 
determination,  the   copper    spiral  is    heated  in   a    Bunsen 
flame,  to    faint  redness,  and  is  immediately    rraenchi 
cold   water.      The    solution  used    for    the    author's    experi- 
ments   contained  a    known  amount   of  potassium    nitrate; 
80  c.c.   were  used  for  each  test.     This  volume  contained  in 
each  case   10  c.c.  of  normal  sulphuric  acid.     Two  accumu- 
lator-    coupled     in    series,     gave    the      K.M.I-'.     1 4     1 
demanded. 

The  current  density  was  reduced  to  117  by  means  of  a 
I  nice  :  the  surface  of  cathode  immersed,  was  ealcu] 
from  the  known  dimensions  of  the  wire  and  spiral.  The 
reducing  action  of  a  copper  Spiral  cathode,  prepared  by 
heating  as  described,  is  so  perfect,  that  for  long  no  hydro- 
gen bubbles  are  visible  :  and  in  a  special  experiment  it  was 
proved  that  90  per  cent  of  the  nitric  acid  had  been  reduced 
before  bubbles  appeared.  The  heat  of  the  reduction  causes 
the  solution  to  gam  in  temperature.  This  is  favourable  to 
the  reaction.  The  electrolysis  must  be  continued  for  10 
minutes  after  the  moment  when  hydrogen  bubbles  first 
become  risible  at  the  cathode.  The  ammonia  produced  is 
determined  by  titrating  the  solution  for  the  excess  aridity, 
and  by  calculating  the  ammonia  equivalent  to  the  lo--  : 
acid  found. 

The  author  gives  a  table,  showing  that  in  ten  experiments 
conducted  under  proper  conditions  as  regards  excess  of 
sulphuric  acid,  the  average  variation  from  the  correct  result 
was  only  -089  per  cent.,  and  the  average  time  required  for 
the  electrolysis  was  only  ;;t'.  minutes.  The  method  there- 
fore excels  all  others  in  speed  and  accuracy.  Unfortunately 
the  presence  of  "Other  salts,  e.g.,  chlorides,  though  as  mere 
impurities,  in  the  solution  renders  the  results  untrustworthy  ; 
and  the  use  of  this  method  is  therefore  confined  to  those 
eases  where  pure  solutions  are  under  examination. 

—J.  11.  C.  K. 


Iron  Ores.  Notes  on  the  Determination  of  Insoluble  Phos- 
phorus in.  G.  T.  Mixer  and  H.  W.  Du  Bois.  Franklin 
lot..  1897,  144,  137- 

Tiie  usual  method  of  determining  the  phosphorus  in  the 
insoluble  residue  from  an  irou  ore,  by  fusion  with  sodium 
carbonate  is  impracticable  where  many  analyses  are  to  be 
made.  Hydrofluoric  acid  treatment  led  to  no  saving  in 
time,  and  the  heating  to  redness  with  sodium  carbonate, 
although  successful  with  low  silica  ore>,  was  useless  with 
those  containing  much  silica,  on  account  of  the  fusion  of 
the  mass.  Ignition  at  a  red  heat  with  calcined  magnesia 
extracted  all  the  phosphorus,  but  simple  calcination  with- 
out any  basic  addition  was  equally  successful.  In  the 
the  simplest  method  found  to  be  quite  accurate,  was  as 
follows: — l'o  grin,  of  ore  is  dissolved  in  25  c.c.  of  HCI 
(sp.  gr.  =  l'l),  and  the  solution  is  evaporated  to  a  syrup. 
After  dilution,  it  is  filtered  into  an  Krlenmeyer  flask,  and 
the  filter  with  the  residue  is  ignited  in  a  platinum  crucible. 
The  residue  is  then  broken  up  with  a  platinum  rod,  anil 
ignited  for  several  minutes  at  a  red  heat,  removed,  cooled, 
and  boiled  in  a  beaker  for  o  minutes  with  water  containing 
a  few  drops  of  hydrochloric  or  nitric  acid.  After  filtering, 
the  solution  is  neutralised  with  ammonia  and  precipitated 
as  phospho  -  molybdate,  the  precipitate  being  titrated  by 
Handy 's  modification  of  the  sodium  hydroxide  method. 
The  solution  from  the  insoluble  residue,  may  be  mixed  with 
that  containing  the  soluble  phosphorus  prior  to  precipitation, 
hut  it  is  better  to  treat  the  two  separately. — W.  G.  M. 


lletali    Electrolytic  M  I.       m  of      1     rVolman. 

Zeits.  (ur  Elektrochem.  1897,  3,  587—545. 
I  in  results  may  be  summarised  as  follows: — 

l'tir<  Solutions. — The  determinati f  copper  in  acid  or 

ammonium  oxalate  solution,  of  lead  as  peroxide  in  nitric 
acid  solution,  and  of  silver  in  potassium  cyanide  or  nitric 
acid  solution,  can  be  carried  out  with  both  speed  and 
r  ir\  .  and  in  these  respects  the  electrolytic  methods  are 
quite  equal  to  the  purely  chemical  method-. 

As  regard-  iron  and   manganese,  the  electrolytic  methods 
are  far  behind  the  chemical  methods,  especially  in  r> 
to  the  time  demanded. 

M i xtures.  — The    eeparation  of   two  or   more   metal-  is 

ble  in  ilei-'    cases  where  the  one  metal  is  not  deposited 

in    acid    solutions,     This    method    gives    most     satisfactory 

results  in  the  case  of  solutions  containing  zinc  and  copper, 

uiekel  and  copper,  and  cadmium  with  zinc. 

The  separation  of  zinc  and  uiekel  by  Vortmann's  method, 
which    consists     in     using    an    alkaline    sodium-potassium 
tartrate  solution  offers  great  advantages  as  regards  S] 
but  the  method  leads  at  present  to  inaccurate  results. 

The  separation  of  lead  as  lead  peroxide  at  the  anode  in 
solutions  made  6trongly  acid  with  nitric  acid,  from  zinc, 
silver  or  copper  i-  compli  te.  The  deposition  of  the  other 
metals  on  the  cathode,  in  such  strongly  acid  -olutions  is 
however  too  slow  to  be  satisfactory,  and  in  the  case  of 
-ilver  the  depo-it  is  spongy.  It  is  suggested  bytheauthor 
that  this  difficulty  may  be  met  by  dissolving  the  cathode 
deposit,  after  all  the  lead  is  separated  at  the  anode,  removing 
the  excess  of  acid  by  evaporation,  and  by  then  repeating 
the  electrolysis  with  this  less  strongly  acid  solution,  for 
separation  of  the  zinc,  silver,  or  copper. 

In  such  cases,  however,  it  may  probably  be  quicker  to- 
separate  the  metals  by  chemical  methods,  and  to  use  the 
electrolytic  deposition  only  for  their  final  separation  from 
pure  solutions. — J.  1>.  C.  K. 

Bronze  ami  Brass.  Analysis  in  Electro-chemical  Methods. 
A.  Hollard.  ComDtes  Rend.  1897.  124,  T251,  1451— 
1458. 

Bron:e. —  Determination  of  Copper. — Attack  50  grins,  with 
2.">  e.e.  of  nitric  acid  of  specific  gravity  1-32  (36€  II.)  and 
15  c.c.  of  strong  sulphuric  acid,  as  described  in  a  former 
paper  (this  Journal,  1897,  66).  Hilute  to  350  c.c  .  heat  nearly 
to  boiling,  keep  at  this  temperature  till  any  deposit  of  tin 
clots  and  leaves  a  perfectly  clear  solution,  then  immerse 
the  cone  and  spiral,  and  electrolyse  as  directed  (for.  cif.). 

Determination  of  Tin. — Evaporate  the  liquid,  after 
removing  copper,  till  only  a  few  drops  of  sulphuric  acid 
remain  ;  take  up  with  hydrochloric  acid  and  water,  and  pre- 
cipitate the  tin  with  hydrogen  sulphide  :  wash  the  precipitate 
with  sodium  chloride  solution,  dissolve  in  yellow  ammonium 
sulphide,  and  evaporate  to  dryness  on  the  water-bath ;  treat 
the  residue  with  9  grms.  of  potassium  chlorate  dissolved  in 
water,  and  excess  of  hydrochloric  acid  :  evaporate  to  dryness 
and  dissolve  residue  in  30  c.c. of  hydrochloric  acid  dilutedwith 
w  ater  ;  filter ;  add  and  dissolve  30  grms.  of  pure  ammonium 
oxalate,  heat  to  about  90°.  and  electrolyse  with  a  current  of 
about  0-7  ampere.  The  whole  of  the  tin  will  be  down  in 
about  12  hours  as  a  firmly  adhering  deposit.  (These 
deposits  all  adhere  better  if  the  surface  of  the  cone  be 
roughened  by  depositing  zinc  on  it.  dissolving  off  with 
nitric  acid,  and  dipping  the  cone  into  melted  potassium 
hydrogen  sulphate  several  times  in  siiceession.1 

Determination  of  Zinc. — Boil  the  filtrate  from  the  pre- 
cipitated tin  sulphide  to  expel  hydrogen  sulphide  ;  evaporate 
on  the  sand-bath  till  only  a  few  drops  of  sulphuric  acid 
remain  -.  dissolve  the  residue  in  water;  neutralise  with 
ammonia  :  add  1 5  c.c.  of  a  10  per  cent,  solution  of  ammonium 
citrate,  13*8  grms.  of  ammonium  acetate  (or  its  equivalent  in 
acetic  acid  and  ammonia),  and  3  c.c.  of  glacial  acetic  acid. 
About  12  hours'  electrolysis,  with  a  current  of  0'6  ampere, 
will  deposit  the  zinc  completely.  Iron  in  the  bronze  may 
deposit  partly  with  the  zinc,  and  must  then  be  determined 
by  permanganate  in  the  solution  of  the  zinc  from  the 
electrode. 

Lead  is  determined  in  bronze  exactly  as  in  commercial 
copper  (this  Journal,  1897, 164).     The  stannic  oxide  formed 
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duriui:  the  attack  with  nitric  acid,  need  not  ho  removed  :  it 
is  simply  allow vl  to  settle. 

/.•■,  ...-  Copper,  zioc,  and  all  impurities  arc  determined 
exactly  as  above,  or  as  in  the  two  papers  above  referred  to. 

—J.  T.  I). 

Arsenic,  Separation  from  Antimony.  ().  l'ilotv  and 
A.  Stock,  lier.  30,  1649—1655. 
A  ESI  NI<  .  dissolved  in  strong  boiling  hydrochloric  acid  into 
which  is  led  hydrogen  sulphide,  is  completely  volatile.  The 
weighed  mixture  of  arsenic  and  antimony  salts  is  placed  in 
a  round-bottomed  flask  of  300  c.c.  capacity  and  100  c.c.  of 
strcmg  hydrochloric  acid  added.  Through  the  cork  pass 
two  tubes.  One  dips  under  the  acid,  and  is  connected 
re,  by  a  T-piece,  with  generators  of  hydrochloric  acid 
gas  and  of  sulphuretted  hydrogen,  the  tube  communicating 
with  the  latter  being  furnished  with  a  pineh-cock.  The 
other  is  a  delivery  tube,  and  dips  into  250  c.c.  of  water 
acidulated  with  hydrochloric  acid,  contained  in  a  600-c.c. 
Erlenmeyerfla.sk  which  stands  in  iee.  The  solution  is  now 
heated  to  boiling,  a  rapid  stream  of  hydrochloric  acid  ied 
in,  and  two  bubbles  per  second  of  hydrogen  sulphide  passed. 
The  liquid  turns  milky  from  sulphur,  but  clears  again.  In 
half  an  hour  or  more,  nearly  all  the  liquid  has  distilled  over: 
the  hydrogen  sulphide  is  now  shut  off,  and,  after  a  minute 
or  so,  the  flame  removed  and  the  T"P'ece  disconnected. 
After  coo'.ing,  the  arsenic  sulphide  is  collected  on  a  filter  on 
a  porcelain  filter-plate,  then  (with  the  portion  adhering  to 
the  flask  and  the  delivery  tube)  dissolved  in  as  small  a 
quantity  as  possible  of  dilute  caustic  potash  solution,  in  a 
500-c.c.  round-bottomed  flask.  Bromine  in  excess  is  now 
added,  the  whole  acidified  with  dilute  hydrochloric  acid, 
and  boiled  till  all  free  bromine  is  driven  off.  The  liquid  is 
transferred  to  a  500  c.c.  Erlenmeyer  flask,  and  kept  at  70° 
for  three  hours  whilst  hydrogen  sulphide  is  passed  through  ; 
the  stream  is  kept  up  while  cooling,  and  the  liquid  allowed 
to  stand  for  12  hours.  The  arsenic  pentasulphule  is  collected 
in  a  Gooch  crucible,  washed  successively  with  water,  abso- 
lute alcohol,  pure  carbon  bisulphide,  alcohol,  and  anhydrous 
ether,  dried  at  105  ,  and  weighed. 

The  antimony  solution  in  the  distillation  flask  is  filtered, 
diluted,  precipitated  by  hydrogen  sulphide,  and  the  sulphide 
treated  in  the  same  way  as  the  arsenic  pentasulphide.  This 
simplicity  in  the  determination  of  the  antimony  is  the  great 
advantage  which  this  method  of  separation  presents  over  the 
distillation  with  a  ferrous  salt. 

The  authors  are  busied  with  a  process  for  the  separation 
of  tin  from  antimony  and  arsenic. — J.  T.  D. 

Hypophosphites.     C.  T.  Tvrer.     Brit.  Pharm.  Conference, 
Aug.  1897.      l'barm.  j.  1897,  [1416],  150—152 

Tiik  author  considers  that  the  characters  and  tests  of  the 
I  S.P.  are  superior  to  those  of  the  H.I'.,  which  are  unsatis- 
factory and  indefinite,  The  following  volumetric  method 
for  the  quantitative  determination  of  hypophosphites  is 
stated  to  be  more  accurate  and  generally  applicable  than 
hitherto  published: — One  gnu.  of  the  sample  is  dis- 
solved in  water,  and  5  per  cent,  barium  chloride  solution 
added  in  slight  excess.  The  precipitated  sulphite,  sulphate, 
phosphite,  and  phosphate  are  filtered  off,  and  may  he 
ghi  il  or  preserved  for  subsequent  testing.  Copper 
sulphate  solution,  10  |  is  added   to  the  filtrate  in 

■Ii5  c  c.  of  concentrated  sulphuric  acid,  and  the 
who!'-  is  then  boiled  for  10  minutes.  The  precipitate  of 
metallic  copper,  together  with  a  proportion  of  protoxide 
present,  an  1  some  barium  sulphate,  is  washed  by  decanta- 
tion,  dissolved  in  30  per  cent,  nitric  acid,  sodium  carbonate 
addeil  uutil  a  slight  precipitate  is  formed  and  then  ace  tic 
in  excess.  Execs- of  potassium  iodide  is  added,  and  the 
liquid  titrated  with  thiosulphate  solution,  using  starch  solu- 
tion to  indicate  the  e:.d  reaction.  II  sulphuric  acid  be 
added  in  large  excess,  only  one  molecule  of  copper  is 
precipitated,  as  compared  with  tn  e  of 

a  small  amount  of  acid.     When  applying  tl,  the 

iron  salt,  the  Uttl  d    in    2  I    pi      i    nl    po      -mm 

citrate  solution  and  well  diluted  before  redaction. 

The  odour  oi    sul|  hydrogen,  which  is  sometimes 

developed  by  hypopho  the 

hypophosphites,   is  attributed  to   the   use  of  charcoal   as  a 


filtering  medium.  The  trace  of  free  sulphuric  acid  usually- 
contained  in  hypophosphorous  acid  is  reduced  to  sulphu- 
retted hydrogen  by  boiling  with  charcoal,  and  even  in  the 
cold,  on  long  standing.  Traces  of  phosphate,  phosphite, 
and  sulphate  are  always  present  in  hypophosphites  and  the 
sodium  compound  usually  contains  more  phosphite  than  the 
other  salts.  A  trace  of  carbonate  should  always  he  present 
in  the  potassium  and  sodium  compounds :  first,  to  ensure 
the  absence  of  calcium,  and  secondly,  to  prevent  the 
generation  of  a  distinctive  odour  ou  keeping ;  this  oiour 
is  stated  to  be  probably  due  to  spontaneous  decomposition, 
resulting  in  the  development  of  gaseous  P.:H4.  Barium 
hypophosphite  should  always  be  tested  for  nitrates,  this 
impurity  occurring  from  the  use  of  imperfectly  prepared 
barium  hydrate.  Mixtures  of  barium  nitrate  and  hypo- 
phosphite  are  stated  to  be  particularly  explosive.  Arsenic 
should  be  tested  for  in  all  hypophosphites,  being  a  possible 
impurity  in  badly  refined  phosphorus. — A.  S. 

ORGANIC  CHEMISTRY.— QUALITATIVE. 

Quinones,  General  Reaction  for  Aromatic.     S.  Blumeufeld 

and  P.  Friedlaeuder.  Ber.  30,  1464—1465. 
Under  ordinary  conditions  aromatic  quinones  react  with 
phenols,  forming  phenoquinoues  or  quinhydrones.  These 
are  direct  addition  products,  are  highly  coloured,,  and  are 
easily  decomposed  into  their  components.  Thus  benzo- 
quinoue  and  hydroquinone  yield  quiuhydrone,  whilst  quinone 
and  phenol  yield  phenoquinone.  Iu  presence  of  sulphuric 
acid,  however,  equimolecular  proportions  of  a  quinone  and 
a  phenol  yield  colourless  condensation  products,  but,  accord- 
ing to  analysis,  without  elimination  of  water.  For  instance, 
one  molecular  proportion  of  a-naphthoquinone  is  dissolved 
in  a  small  quantity  of  acetic  acid,  somewhat  more  than  one 
molecular  proportion  of  pyrogallol  is  added,  and  then  a 
few  cubic  centimetres  of  dilute  sulphuric  acid.  A  preci- 
pitate is  formed  which  dissolves  on  heating,  and  the 
solution  becomes  colourless.  On  diluting  with  water,  the 
condensation  product  separates  in  a  crystalline  form.  It 
dissolves  easily  in  alcohoi,  ether,  glacial  acetic  acid,  and 
acetic  ether,  but  is  insoluble  iu  water,  petroleum  ether,  and 
chloroform.  It  has  the  composition  C16Hla05,  and  melts  at 
240° — 246°  C.  Similar  products  are  obtained  from  benzo- 
quinone  and  /"-naphthoquinone  on  the  one  hand,  and 
resorcinol  and  a-naphthol  on  the  other.  — T.  A.  L. 

Lard,    Detection    of    Beef    Fat    in.      M.    Ballo.      Zeits. 

Nahrungsm.    Hyg.  Waar.  U,   193 — 197;   through  Chem. 

Cent.  68,  392. 
Pure  lard,  when  melted  and  allowed  to  cool,  solidifies  with 
a  perfectly  even  surface,  whilst  in  the  case  of  beef  fat  the 
surface  is  broken  up  or  cracked,  and  air  is  enclosed  in 
the  fat.  The  author,  in  conjunction  with  S.  Glockner. 
proposes  to  measure  the  amount  of  enclosed  air,  and  in 
this  way  to  determine  the  quantity  of  beef  fat  present  in 
mixtures  of  this  fat  and  lard.  The 'melted  fat  is  placed  in 
a  glass  vessel  and  allowed  to  thoroughly  solidify.  The 
whole  apparatus  is  then  filled  with  water.  100  c.c.  of 
chloroform  are  now  run  into  the  vessel  from  a  funnel  fitted 
ou  to  a  burette,  which  in  turn  is  ground  into  the  neck  of 
the  vessel.  The  displaced  water  is  allowed  to  run  out 
through  a  side  tube  in  the  neck  of  the  glass  vessel.  The 
tap  connecting  the  funnel  to  the  burette  is  then  closed.  As 
the  fat  is  dissolved  in  the  chloroform,  the  liberated  air  rises 
into  the  burette,  and  may  be  measured.  Pure  lard  solidifies 
free  from  air,  but  when  adulterated  with  more  than  9  per 
cent,  of  beef  fat,  air  is  always  found  iu  the  fat  ;  even 
3  per  cent,  may  be  detected.  Pure  beef  fat  gives  off  6-5  to 
3  ■  8  c.c.  of  air ;  pure  lard,  none;  lord  containing  33^  per 
cent,  of  beef  fat,  3*2  to  5"8  c.c. of  air;  and  lard  with  9  per 
cent,  of  beef  fat,  0  to  3"1  c.c;  calculated  on  lOOgrms.  of 
fat— W.  I'.  S. 

Oil  of  Turpentine  (French).   Detection  of  Rosin  Oil  in. 

A.  Aignan.     Comptes  Rend.  124,  1367. 
The  author    has   previously    shown  that  since  French  oil  of 
turpentine,  the  product  of  Finn*  maritima,  is levo-rotatory, 
and  rosin  oil   is  dextro-rotatory,  a  simple  determination  of 
the  optical  activity  is  sufficient  to  detect  any  considerable 
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admixture  of  the  i with  the  other  |  Compter  Bend.  109; 

h  is  now  found  that  by  distilling  off  the  greater  part  of 
the  ml  and  determining  the  optical  rotation  ol  the  residue, 
■  i,n  imall  admixture  of  rosin  oil  can  hi-  detected  by  the 
lowering  of  the  optical  rotation  of  iliis  residue.  Thus,  by 
distilling  250  c.c.  of  oil  of  turpentine,  containing  ■'!  perci 
of  aided  rosin  oil,  uatil  the  residue  measured  70  i  .the 
rotation  of  this  for  200  mm  was  onlj  -36-21,  whilst  tl 
the  same  amount  of  residue  from  a  liki'  quantity  of  pure 
unmixed  oil  was — 51"5.  It  was  found  that  by  conducting 
the  distillation  under  reduced  pressure,  a  dextro-rotatorj 
residue  was  obtained  when  only  so  -mall  a  quantity  as 
0*5  per  cent,  of  rosin  oil  was  added.     J.  O.  B. 

I'niiiiiii  ami  Gallic  A  I        n  of,  on    Quinol 

O.  de  Coninck.    (  omptes  Kend.  1897,  125,    1 

In k  author  has  investigated  the  reactions  furnished  by 
lepidine,  quinoline,  and  quinaldine  with  tannin  and  gallic 

acid  under  varying  conditions,  and  finds  that  they  closely 
resemble  those  yielded  by  the  pyridine  and  hydrogenised 
pyridine  bases,  as  also  many  volatile  alkaloid-,  under  the 
same  conditions.     (This  Journal,  l!<'.i7,  I7u.) — 11.  T.  P. 

Chloral  Hydrate  ;  Reaction  with  Ammonium  Sulphidi  ■ 
I.  Lc-in-ky  and  C.  Gundlich.  Amor.  Chcni.  J.  19, 
603— OuO.  " 

To  10  c.c.  of  a  solution  of  chloral  hydrate  (8  grins,  to 
100  c.c.  of  water),  5  c.c.  of  yellow  ammonium  sulphide 
added,  and  the  whole  quiokly  mixed.  A  precipitate  is 
formed,  quite  suddenly,  hut  after  the  lapse  of  an  interval  of 
time,  more  or  lo-  considerable  according  to  the  tempera- 
ture (at  f  i  ..  44  seconds;  at  65  C  Is).  The 
precipitate  is  yellow  or  pinkish,  becoming  rapidly  darker 
when  heated  on  the  water-bath  ;  and  the  filtered  solution, 
extracted  with  ether,  yield-  an  oil  with  an  odour  of  walnuts. 
The  authors  suggest  that  this  reaction  may  he  of  value 
in  the  commercial  examination  of  chloral  hydrate.  They 
are  investigating  it  further,  both  as  to  the  nature  of  the 
products  aud  as  to  the  cans.1  of  the  retarded  precipitation. 

— J.  T.  D. 

ORGANIC   CHEMISTR  Y.—  QUA  N  VITA  Tl  YE. 

Ultimate  Organic  Analysis,  Simplification  of.     M.   Deon- 

Stedt  Her.  30,  1 590— 1397. 
A  combustion  tnbe  SO  cm.  Ions  is  charged  at  its  middle 
with  platinum  black  (prepared  by  the  author  from  pyridine 
chloroplatinate)  6 — 8  cm.  long,  kept  in  place  by  discs 
tine  platinum  gauze  at  either  end.  It  is  supported  on  a 
strip  of  asbestos  cardboard  in  n  sheet-iron  tray,  itself 
supported  on  five  or  six  movable  uprights  of  sheet  iron, 
which   serve    at   onci  rts   and  as  shields  against 

radiation  from  one  part  of  the  tube  to  another.  A  cover  of 
bent  sheet  iron  lined  with  asbestos  serves  to  keep  in  the  heat 
when  necessary.  A  couple  of  Tecln  burner-  heat  the 
platinum  black  to  low  redness  at  the  beginning  an! 
throughout  the  combustion,  and  alt  other  heating  is  done  by 
ordinary  Bunsen  burners,  for  the  most  part  turned  low. 
The  usual  arrangements  are  made  for  burning  the  sub 
stance  in  a  stream  of  oxygen,  and  for  collecting  the  water 
and  carbon  dioxide  formed.  Care  must  be  taken  to  have 
always  an  execs-  of  oxygen,  and  to  conduct  the  combustion 
cautiouslv  until  the  substance  is  completely  carbonised, 
after  which  no  particular  care  is  needed. 

In  front  of  the  platinum  black  come  two  silver  boats 
filled  with  molecular  silver,  heated  to  -Jon  —300°,  and  then 
two  boats  with  lead  peroxide,  heated  to  150°,  each  of  these 
having  been  weighed.  Any  halogen  in  the  substas 
caught  by  the  silver  boats.  Any  sulphur  is  partly  bu 
sulphuric  acid,  which  also  is  completely  caught  by  the  silver 
boat,  and  partly  to  sulphur  dioxide,  which  is  absorbed  by  the 
bad  peroxide;  whilst,  if  the  substance  contain  nitrogen, 
any    of  this    which    may    be   converted    into  N(  '  .     - 

irbed  by  the  lead  peroxide.  The  procedure  when  all 
these  may  be  present,  is  as  fellow-  (the  simplifications, 
where  some  are  known  to  be  absent, will  be  obvious)  ; — The 
increase    of  weight   of  the    silver  boat    is    due    to    halogen 

SI  I       the  boat  and  contents  are  digested  in  a  stoppered 
tube  with    dilute  potassium    cyanide  solution,   the    filtered 


solution  acidified  with  hydrochloric  acid,  and  boiled  till  all 
lli'N  is  expelled;  in  the  filtrate  from  the  silver  chloi 
the  SO,  i-  determined  by  barium  chloride:  the  amonnl 

this   subtract.    I    from    I  ■•r    boa'.  •_■ 

thehalogen.   Thi  the  lead  peroxid 

the  ci  per  cent, 

alcohol  and  made  up  I  Ihe  lead  nitrate  in  an 

aliquot  part  is  determined  bj  evaporation;  ''■  tid- 

ing N't )._,  in  the  whole,  subtracted  from  the  increase  in  the 
peroxide  boat,  gives   the  St  »,  from    which,   along  with  the 
Boat,  the  sulphur  i-  calculated.     Proofs  of 
the  accuracy  ,,i'  ihe   work   are    given  :  —  In   a    test   anal] 
p-hromophenylurea,  CS  Ml   i    II, lit     ,  gave — 

II,  2-59  ;  C,  10'  -       29  :   Br,  41-45; 

10-44  B-31  11-67 

Not  only  are  chlorine  and  sulphur  thus  determinable  in 
one  operation  with  carbon  and  hydrogen,  hut  no  special 
combustion  furnace  i-  needed  and  no  special  room ;  little 
time  i- taken  up,  an  1  the  combustion  tubes  last  out  many 
operations. — I.  'J'.  1'. 

irs,  Iodomelric  Estimation  of.     G.  Romijn.     Zeits. 

Anal.  ('hem.  36,  349 
Having  shown  (thi-  Journal,  1897,  366}  that  oxidation  by 
iodine   in   alkaline  solution  onvenient  and  exact 

method    for   the   determination   of  torn  and   that 

other  aldehydes  ari  also  attacked,  the  author  has  attempted 
to  extend  'he  method  to  estimation  of  tl 

The  oxidation  of  the  reducing  sugars  in  alkaline  solution 

b\   various  reagents,  even  by  atmospheric  oxygen,  proceeds 

:i    it   i-    doubtful   whether   the  reaction  is  a 

simple  on,.      It.  however,  thi-  were  so,  and  if  glucose  were 

oxidised  to  gluconic  acid  according  to  the  equation — 

CH,OH.(CHOH)4.CHO  f  81  +  8Nal  >H  = 
0H,OH.(CHOH)4.CO.0Na  +  2NaI  +  all  (). 

each  c.c.  of  -j^  X  iodine  solution  acted  on  would  thu- 
represent  9  mgrms.  of  glucose.  It  is  found  that  in  the 
presence  of  free  alkali  the  decomposition  proceeds  further, 
so  that  it  is  better  to  supply  the  necessary  alkali  a*  -odium 
and  ammonium  carbonate,  potassium  bicarbonate,  tri- 
sodinm  phosphate,  and  borax,  all  of  which  were  tried. 
Although  in  presence  of  borax  the  action  is  slow,  the 
reagent  ha-  the  advantage  of  sharply  differentiating  glu 
aud  levulose,  or,  generally,  aldoses  and  keto-e-.  On  mixins 
borax  with  solution  of  iodine  in  potassium  iodide,  the  brown 
colour  becomes  only  slightly  lighter  ;  there  is  consequently 
only  a  -mall  quantity  of  hrpoioditc  and  iodate  formed. 
The  solution,  however,  acts  on  thiosulphate,  as  Topf 
found  (ibid.  26.  137),  with  alkali  carbonates  and  bi- 
carbonates  ;  that  is,  less  thiosulphate  is  necessary  for  the 
reduction  than  for  the  acidified  solution,  and  the  difference 
is  only  partly  made  up  on  acidifying  by  the  iodine  set  free 
from  the  iodate  formed.  A  part  of  the  thiosulphate  is 
therefore  oxidised  to  sulphate.  From  solutions  titrated 
alkaline,  the  iodine  set  free  on  acidifying,  was  very  small  in 
fresh  solutions,  and  even  on  warming  to  60=  or  70:  C.,  or  :n 
old  solutions,  amounted  to  only  12—30  per  cent,  of  the 
quantity  obtained  on  titrating  the  previously  acidified 
solution.  The  mixed  solution  may  therefore  be  kept  with- 
out fear  of  a  great  decrease  in  titre.  It  is  best  prepared  by 
Iving  the  borax  in  a  portion  of  the  water  by  warming, 
aud  after  the  solutionis  cool,  adding  the  concentrated  iodine 
soluttou  and  making  up  to  a  definite  volume.  The  solution 
nsed  by  the  author  contained,  in  23  c.c,  1  grm.  of  borax, 
aud  iodine  sufficient  to  require  for  its  decolorisation,  after 
acidifying,  30—33  c.c  of  &  S  thiosulphate  solution.  If 
25  c.c.  of  this  solution  is  mixed  with  a  definite  quantity  of 
a  solution  of  glucose,  it  is  at  fir.-t  quickly  reduced,  and  then 
more  and  more  slowly.  On  acidifying  and  titrating  with 
thiosulphate,  the  remaining  iodine  is  determined  and  the 
difference  calculated  to  sugar.     1  -  are  found  to  be 

influenced  by  the  temperature,  by  time,  and  by  quantity  of 
sugar.  25  C.  was  chosen  as  the  most  suitable  temperature. 
The  test  is  made  in  a  narrow-necked  flask  closed  with  a 
ilia—  stopper.  After  the  >ugar  solution  and  the  borax- 
iodine  solution  are  introduced  by  a  pipette,  the  stopper  is 
fastened  by  wire  and  a  drop  of  water  placed  round  the  rim. 
and  the  flask  is  placed  in  a  thermostat.     After  being  heated 
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for  a  definite  time,  1  -5  c.c.  of  hydrochloric  acid  is  added,  of 
sp.  ^r.  1'126,  and  the  iodine  titrated.  The  values  obtained 
by  using  35  of  solution  and  acting  for  16—22  hours 

on  151  —  164  mgrms.  of  sugar  varied  from  97 •  7U  to  99-47 
per  cent,  of  the  sugar  taken.  The  reaction  may  be  regarded 
as  complete  in  16—22  hours,  for  20— 24  hours  later  only 
about  2  per  cent,  more  Sugar  was  found.  On  great  dilution 
the  results  are  higher,  due  to  the  hydrolytic  dissociation  of 
the  borax;  for  when  this  is  prevented  by  the  addition  of 
boric  acid,  the  action  is  greatly  retarded. 

Under  similar  conditions,  levulose  is  scarcely  attacked. 
Herzfeld  (Zeits.  f.  Rubenzuckerind.  35,  967)  states  that, 
although  levulose  is  more  sensitive  to  alkalis  than  glucose, 
it  exhibits  greater  resistance  to  oxidising  substances  in 
alkaline  solution  ;  but  a  sharp  distinction  of  this  kind  was 
not  to  be  expected.  At  25c  C,  in  17|  to  19  hours,  from 
2-23  to  3*22  per  cent,  of  the  quantity  of  levulose  taken 
found;  in  in  to  42|  hours,  5-04  and  5'60  per  cent. 
At  higher  temperatures  glucose  is  more  quickly  oxidised, 
but  levulose  is  also  more  strongly  attacked.  It  is  possible 
that  at  lower  temperatures  a  still  sharper  distinction  might 
occur,  but  the  determination  would  then  require  too  long  a 
time,  and  it  would  be  inconvenient  to  maintain  a  lower 
temperature  than  25:  C.  in  the  summer  months.  The 
behaviour  of  nearly  all  the  simple  sugars  and  some  com- 
pound sugars  were  examined,  towards  borax-iodine.  It  was 
found  that  the  aldoses — galactose,  mannose,  arabinose, 
xylose,  and  rhamnose  —behaved  in  the  main  as  glucose  does. 
The  results  appear  to  show  small  variations  in  oxidisability, 
and  it  is  possible  that  different  isomers  are  differently 
attacked  ;  but  the  difference  is  insignificant,  and  requires 
further  investigation  with  more  abundant  material.  Chitos- 
amine  chloride,  which  Lobry  de  Bruyu  and  Alberda  van 
1  kenstein  have  shown  easily  passes  into  a  derivative  of 
levulose,  is  oxidised  by  borax-iodine  as  an  aldose.  Sorbose 
suffers  as  little  oxidation  as  levulose.  The  compound 
sugars  are  more  strongly  attacked  than  was  to  be  expected 
from  their  constitution.  For  maltose  and  lactose  this  is 
not  verysurpri-ing;  but  saccharose,  rairmose,  and  stachyose, 
which  do  not  reduce  alkaline  copper  solution,  are  strongly 
oxidised  ;  consequeutly  it  is  not  possible  to  conclude  as  to 
the  presence  of  aldoses  from  reduction  alone. 

Among  other  organic  substances  examined,  those  forming 
iodoform  caused  a  strong  reduction,  aeetaldehyde  being  a 
surprising  exception.  No  separation  of  iodoform  was 
observed  in  the  case  of  ethyl  alcohol,  but  much  with  lactic 
acid  and  acetone.  The  simultaneous  formation  of  oxalic 
acid  from  lactic  acid  affords  an  excellent  reaction  for 
identifying  that  substance.  Glycerin  and  mannitol  were 
also  strongly  attacked,  owing  to  their  capability  of  forming 
compounds  with  boric  acid.  The  behaviour  of  formic  acid 
is  also  worthy  of  notice.  In  the  short  time  required  for  the 
determination  of  formaldehyde,  no  irregularities  indicating 
further  oxidation  were  observed  ;  but,  on  this  account,  borax- 
iodine  is  unsuitable  for  the  determination  of  formaldehyde. 

Various  mixtures  of  sugars  were  now  tested.  It  was 
found  that  the  presence  of  levulose  produces  no  alteration 
in  the  oxidation  of  glucose.  Mixtures  of  these  sugars  may 
therefore  be  determined  as  pure  glucose.  Cane  sugar 
acts  otherwise,  but  the  difference  is  small,  as  with  live 
time-  a-  much  saccharose  as  lactose,  the  result  was  only- 
increased  by  2  per  cent.  Milk  sugar  may  thus  aNo  be 
tested  in  tin-  presence  of  caiie  sugar. 

Mannitol,  however,  greatly  retards  the  oxidation  of 
glucose — a  phenomenon  in  accord  with  the  increase  in  the 
conductivity  of  boric  acid  on  the  addition  of  mannitol 
observed  by  Magnanini  {ibid.  30,  467);  and  glycerin 
appears  also  to  form  a  similarly  easily  oxidisable  compound. 

Although  the  above  method  thus  allows  of  a  convenient 
and  exact  determination  of  aldoses,  either  alone  or  mixed 
with  ketoses  and  other  bodies,  it  is  not  immediately  applic- 
able in  practice,  as  the  glycerin  in  wine  and  uric  acid  in 
urine,  would  cause  errors  in  estimating  the  sugar. 

— h.  J.  de  \V. 

Volatile    Acids    in     Wine,    Estimation   of.      1".    Gayou. 

Kevue    de     Viticulture;   La    Bit-re,    5,    [6],    81 — 82,  and 

[7],  97—100. 
1\  the   normal  (alcoholic)  fermentation  of  grape-must,   not 
more  than  UO  to  -I)  ccutigrms.  of  volatile  acids,  expressed 


in  monohydrie  sulphuric  acid,  are  produced  per  litre  ;  but 
as  the  yeast  becomes  weaker,  the  microbes  obtaining  access 
quickly  increase  the  (volatile)  acidity,  as  shown  by  deter- 
minations made  by  the  author  in  two  vats  of  1S96  wine, 
wherein  this  acidity  was  raised  from  0'12  gnu.  per  litre 
(in  the  absence  of  microbes)  to  0"36  grm.  within  8  days 
in  the  one  case,  where  35  to  40  microbes  were  detectable  in 
the  microscopic  field,  and  to  0-45  grm.  in  the  same  time  in 
the  second  sample,  which  revealed  50  to  60  microbes.  In 
this  instance  the  usual  increase  of  total  acidity  noticeable 
iu  diseased  wines  was  masked  by  the  precipitation  of  tartar 
under  the  influence  of  alcohol  and  reduced  temperature 
(29°  C.  maximum).  That  the  injurious  ferments  do  not  always 
make  their  appearance  at  the  same  stage  is  demonstrated 
by  the  fact  thai  in  the  first  sample,  22"7grms.  of  sugar 
were  still  present  per  litre  at  the  time  of  infection,  whereas 
in  the  second  sample  there  was  only  1  grm.  per  litre  uu- 
cousumed,  the  fermentation  being  at  an  end  and  the  wioe 
only  left  to  allow  the  colour  to  deepen.  The  date  of  the 
appearance  of  the  microbes  varies  according  to  a  number 
of  circumstances,  including  temperature,  weather,  maturity 
of  the  grapes,  dimensions  of  the  fermenting  vat,  &c  ,  infec- 
tion being  noticed  in  1896  on  the  16th — 17th  day,  from  the 
9th  to  12th  day  in  1880  and  1888,  and  on  the '4th  day  in 
1891.  In  30  samples  of  1896  wine  examined  by  the  author, 
only  a  single  one  was  destitute  of  microbes,  and  this  was 
found  to  contain  only  0'2  grm.  of  volatile  acidity  per  litre, 
the  figures  for  the  others  ranging  from  0-3  up  to  as  much 
as  06  grm.  in  Gironde  wines,  and  even  to  0-8  grm.  in 
a  Narbonne  wine. 

The  Bordeaux  wines  are  all  infected  with  germs  capable 
of  producing  disease  in  the  environment,  and  these  con- 
tinue to  develop  iu  bottle,  despite  rackiugs,  finings,  and 
mixings ;  but  in  the  earlier  stages,  the  volatile  acids  they 
excrete  do  not  always  spoil  the  flavour  of  the  wiue,  a 
transient  improvement  being  effected  in  some  cases  until 
the  limit  of  1  grm.  per  litre  is  exceeded. 

The  influence  of  temperature  on  the  maturing  of  wine  is 
exemplified  by  an  1887  Medoe  wine,  part  of  which  was  stored 
in  a  cool,  and  the  rest  in  a  warm  cellar;  the  former,  after 
8  years  in  store,  being  quite  sound,  and  only  containing 
0'92  grm.  of  volatile  acidity;  whereas  the  second  had 
"turned,"  and  gave  2-31  grms.  per  litre.  Very  similar 
results  were  obtained  with  a  mixture  of  1890  and  1891 
vintages  under  the  same  conditions. 

The  percentage  of  volatile  (acetic)  acid  has  also  been 
found  to  increase  concurrently  with  the  progress  of  manuitic 
fermentation. 

For  the  estimation  of  these  acids,  the  following  modifica- 
tion of  the  Pasteur  method  is  recommended  as  being  quicker 
than  the  original,  and  capable  of  performance  on  a  smaller 
sample. 

Ten  c.c.  of  the  wine  and  20  c.c.  of  water,  are  distilled  iu 
a  tubulated  retort,  connected  with  a  glass  condenser. 
When  20  c.c.  of  distillate  have  passed  over,  an  equal 
quantity  of  water  is  poured  into  the  retort,  and  a  second 
20  c.c.  of  distillate  collected,  this  procedure  being  repeated 
until  the  distillate  is  no  longer  appreciably  acid.  The 
successive  fractious  collected,  are  then  titrated  with  calcium 
hydroxide  solution  (.titer  4'7),  and  the  acidity  calculated 
from  the  amount  of  reagent  consumed.  The  results  agree 
with  those  obtained  by  the  Duclaux  method,  which  requires 
a  larger  quantity  of  substance,  but  is  more  expeditious  in 
cases  where  the  wine  is  rich  iu  volatile  acids;  on  the 
other  hand,  the  modified  Pasteur  method  gives  an  earlier 
indication  of  the  acidity  present,  the  quantity  contained  in 
the  first  distillate  representing  approximately  one-half  of  the 
total.— C.  S. 

Boric  Acid  in  Milk,  Detection  of,  mid  Rapid  Method  of 
Determination,  G.  Deniges.  J.  Pharm.  Chiin.  6,  (2), 
49. 

If  to  a  milk  contaiuiug  boric  acid,  some  phcnolphthaleiu  he 
added,  and  then  deciuormal  soda  till  a  very  faint  rose  tint  is 
produced,  and  afterwards  a  little  neutral  glycerin  (about 
one-fourth  the  volume  of  the  milk),  it  will  be  noticed  that 
the  rose  tint  at  once  disappears.  In  order  to  restore  the 
original  colour,  it  will  then  be  necessary  (especially  if  to 
assist  the  process,  as  much  alcohol  be  added  as  was  added 
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of  glycerin)  t<>  add  an  amount  of  the  alkali  solution  lerving 
ai  i  precise  measure  of  thai  amount  which,  on  theone  hand, 
the  borated  milk  alone  would  absorb,  and  that,  on  the 
other  which  an  equal  volumeofan  aqueous  glycerin  solution 
of  boric  acid  of  the  nunc  strength  would  require.  It  will 
be  visible  how  on  1 1 > i  —  1  > ; * — i -~  a  method  may  be  devised  lor 
the  rapid  estimation  of  boric  aoid  in  milk. 

Two  il.i>k-.  each  containing  SOce.  of  the  sample  of  milk. 
are  placed  on  n  whit.-  background,  ami  to  one  of  them  a  few 
drops  of  phenolphthalein  solution  are  added,  followed  by 
sufficient  ,',  N.NaHO  solution  to  give  a  barely  perceptible 
tint,  readily  observed  by  comparing  with  the  other 
fltuk.  10  O.C  of  a  mixture  of  equal  parts  of  alcohol.  90 
per  cent,  and  of  glycerin,  is  then  tun  in.  If  the  rose  tint 
persist,  boras  may  be  considered  as  absent ;  if  it  be  present, 
<he  red  coloration  disappears  and  the  mixture  is  titrated 
with  Jg  N.NaHO  solution  until  it  is  brought  back.  The 
number  of  O.C.  employed  in  this  second  titration  i>  noted  and 
the  amount  of  boric  acid  calculated  with  the  following 
correction  for  the  action  of  the  lactose  in  the  titration. 
When  M  =  number  of  c.c  employed,  N— 0-15=  number  of 
gnus,  per  litre  of  boric  acid  added.  This  correcting  figure  has 
been  established  by  actual  experiment,  but  it  only  holds  good 
where  the  amount  of  boric  acid  does  not  exceed  8  ;rms.  per 
litre,  and  when  the  lactose  (as  in  normal  milk)  ranges  from 
40  to  ."ill  grins,  per  litre.  When  the  amount  of  boric  acid 
exceeds  this  figure,  the  sample  must  be  diluted  with  an 
equal  volume  of  water  and  sufficient  milk  sugar  added  to 
bring  the  amount  up  to  -10 — 30  grms.  per  litre.  When 
borax  has  been  used  as  a  preservative,  half  a  c.c.  of  -'-  X 
IK'l  solution  must  be  added  before  the  first  neutralisation. 

—J.  ii.  B. 

Digitalis,  Determination  of  Active  Principles  of.     C.  C. 

K.ller.    Her.  deutscb.  Pharni.  Ges.  30,  ["],  125  ;  through 
l'hann.  .1.  59,  [1413],  July  24,  1897,  62. 

The  author  advocates  the  following  method  for  the  deter- 
mination of  digitoxin  in  foxglove  leaves.  This  substance  is 
freely  soluble  in  alcohol  and  chloroform,  and  is  precipitated 
by  water  and  dilute  alcohol,  also  by  tannin,  but  not  by 
basic  lead  acetate.  It  can  be  washed  out  with  chloroform 
from  acid  or  alkaline  solutions.  Digitalin  and  digitonin 
are  almost  insoluble  in  chloroform.  The  leaves  are 
extracted  by  percolation  with  7n  per  cent,  alcohol,  until  the 
residue  from  :>  or  I  c.c.  redissolved  in  acid  water,  gives  no 
precipitate  with  tannin.  The  alcohol  is  distilled  off,  the 
residue  dissolved  in  water  and  precipitated  by  basic  lead 
acetate,  filtered,  washed,  excess  of  lead  removed  with 
sodium  sulphate  and  the  clear  filtrate,  made  faintly  alkaline 
with  ammonia,  is  washed  out  with  several  successive 
portions  of  chloroform.  The  solvent  is  evaporated,  the 
residue  dissolved  in  3  c.c.  of  chloroform,  7  c.c.  of  ether,  and 
10  c.c.  of  petroleum  spirit  arc  added,  when  the  digitoxin  is 
precipitated  in  flocks.  For  weighing,  this  precipitate  may 
be  redissolved  in  hot  alcohol,  and  the  solution  evapor.it.  d 
in  a  tared  vessel,  or  the  petroleum  spirit  may  he  decanted 
off,  and  the  digitoxin  weighed  in  the  form  of  powder. 
A  solution  of  digitoxin  in  glacial  acetic  acid  containing 
ferric  chloride,  when  floated  upon  strong  sulphuric  arid. 
gives  at  the  line  of  coutact,  a  dark  zone  and  gradually  the 
acetic  solution  becomes  dark  blue.  This  reaction  is  given 
mgrm.  of  digitoxin. 
The  aqueous  solution  from  which  digitoxiaie  has  been 
removed  by  chloroform  contains  digitonin,  which  may  be 
precipitated  with  tannin.  The  author  was  not  able  to 
isolate  digitalein  which  he  regards  as  a  mixture  of  digitonin 
with  traces  of  digitoxin  and  of  digitalin.  He  concludes 
that  the  leaves,  like  the  seeds,  contain  digitalin,  digitoxin, 
and  digitonin,  but  that  the  proportions  of  each  arc  somewhat 
different,  good  leaves  containing  more  digitoxin  than  the 
seeds.  The  amount  present  in  the  leaves,  is,  however,  very- 
variable,  ranging  from  026  to  0'62  per  cent.  Pharmaceu- 
tical preparations  were  found  to  vary  still  more,  and  the 
author  advocates  their  standardisation  by  the  amount  of 
digitoxin  contained  in  them. — J.  O.  B. 

Commercial  Egg  Albumin,  Estimation  of.     P.  Carle-. 
J.  Pharm.  Chini.  1S97,  6,  [3],  102. 

Two  grms.  of  the  sample  are  dissolved  in  a  small  quantity 
of  water  and  gradually  diluted,  with  constaut   stirring 


200  CO,  It  free  from  coagulated  albumin  this  solution  will 
be  clear.  100  c.c.  of  this  are  taken  and  '.'.  C.C.  of  a  I  per 
cent,  pure  tannin  solution    added,  and  a  pinch  of    powd 

p  .1  i  —  ium  bitartrate.  The  mixture  is  well  shaken,  then 
thrown  on  a  plain  filter,  and  the  clear  filtrate  divided  into 
two  equal  parts  in  twin  tubes.  To  one  a  few  drops  of  solu- 
tion  of  transparent    gelatin    is    added;   to  the   Other    i    like 

quantity  of  tannin  solution.     If  both  remain  clour,  the  • 

albumin  is  pure  and  of  good  quality.  If  the  gelatin  solu- 
tion cause  a  precipitate,  it  shows  that  the  egg  albumin  is 
weak  anil  of  poor  quality,  either  from  a  portion  having 
slated  by  overheating  in  the  course  of  manufacture,  or 
by  the  fraudulent  addition  of  non-coagulating  matter.  On 
the  other  hand,  if  the  tannin  solution  give  a  precipitate,  it 
is  due  to  the  presence  of  gelatin,  which  has  about  four 
times  greater  precipitating  power  for  tannin  than  egg 
albumin  ;     but,    since    it    i-    not    coagulated  by   heat,  it  is 

worthless    for  a  majority   of  technical    pur] ;s,  such  as 

clarifying  liquids,  for  which  egg  albumin  is  used.  A  further 
test  is  to  heat  100  c.c.  of  the  solution  gradually  on  the 
water-bath.  Iu  tli i-  way  the  whole  of  the  egg  albumin  will 
he  coagulated,  and  the  filtrate  from  the  pure  substance  will 
give  no  precipitate  with  tannin  ;  gelatin,  however,  is  not  so 
coagulated,  and  will  give  a  copious  precipitate  with  that 
reagent.  In  this  filtrate  also,  dextrin,  gums,  and  other 
adulterants,  if  present,  will  be  found.— J.  O.  B. 


XXIV.-SCIENTIFIC  &  TECHNICAL  NOTES. 

Precipitated  Chalk,  Dimorphism  of.     II.  Adler.     Zeits. 
augew.  Chem.  1897,  431. 

In*  precipitating  calcium  carbonate,  the  speed  with  which 
the  trimetrie  crystals  of  arragonite  change  into  the  rhombo- 
hedra  of  calcspar  depends  partly  on  the  temperature  of  the 
liquids,  but  rather  on  that  of  the  ammonium  carbonate  solu- 
tion than  on  that  of  the  calcium  chloride  ;  and  below  32D  C, 
the  more  concentrated  the  alkaliue  liquid  the  more  per- 
manent are  the  rhombs.  This  is  due  to  the  dissociation  of 
the  ammonium  carbonate,  for,  as  Rose  pointed  out,  in  an 
atmosphere  of  carbonic  acid  gas  only  calcspar  is  produced. 
If  it  be  necessary  to  work  with  dilute  solutions,  and  it  be 
desired  to  obtain  arragonite,  the  temperature  should  be  kept 
as  low  as  possible,  and  must  not  exceed  22°.  The  colder 
the  liquids  the  smaller  and  more  stable  are  the  rhombic 
crystals.  Increased  pressure  al-o  assists  the  conversion, 
for  while  the  rhombs  will  bear  a  pressure  of  2  atmospheres 
without  change,  on  raising  it  to  4  or  .j,  rhombohedra  begin 
to  be  produced,  and  at  i>  atmospheres  the  precipitate  feels 
gritty  between  the  fingers.  Dilution  of  the  calcium  chloride 
with  calcium  sulphate  solution,  instead  of  plain  water, 
s  the  arragonite  to  be  as  permanent  as  though  it  had 
been  thrown  down  from  concentrated  liquids.  If  the  chalk 
be  precipitated  by  means  of  sodium  carbonate,  it  will  bear 
a  temperature  of  Hue  without  alteration;  but  iu  the  event 
of  using  the  ammonium  salt,  it  should  be  dried  as  quicklv  as 
possible  at  or  below  Go    C.  iu  a  current  of  air. — F.  II.  L. 

Nitrates  in  Presence  of  Ether,  Action  of  Dilute  Xitric, 
Sulphuric,  Hydrochloric,  and  Phosphoric  At  ids  on. 
'     Tanret.     Bull.  Soc.  Chim.  1*97,  497— 503. 

When  two  liquids  insoluble  or  only  slightly  soluble  in 
each  other  are  shaken  together,  and  one  of  them  contains 
a  substance  soluble    in   either,   the  two    liquids  divide  the 

nice  in  such  a  manner  that  the  quantities  dissolved 
in  the  same  volume  of  each  are  in  a  constant  ratio.  Herthelot 
and  Jungfleisch  have  characterised  this  as  the  coefficient  of 
distribution.     In  the  case  of  an  aqueous  solution  of  an  acid 

n  with  ether,  the  coefficient  varies  from  1:91  to  1.-130 
for  tartaric  acid  and  from  1:1-2  to  1 : 1  -23  for  acetic  aoid, 
whilst  for  dilute  sulphuric,  hydrochloric,  and  phosphoric 
acids,  it  is  as  low  as  from  1:2700  to  1:500.  Thus,  owing 
to  the  great  difference  iu  their  coefficients  of  distribution 
it  is  possible  to  separate  for  the  greater  part,  organic  acids 
from  these  three  mineral  acids.  Xitric  acid,  however, 
in  a  liquid  rich  in  ammonium  nitrate,  passes  over  into  the 
ether  like  an  organic  acid,  but  when  the  ether  is  shaken 
with  water  the  acid  is  taken  up  by  the  hitter,  and  hence 
nitric  acid  has  different  coefficients  according  as  to  whetner 
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ammonium  nitrate  be  present  or  net.  As  an  outcome  of 
(his  observation  and  by  acting  on  alkaline  nitrates  with 
dilute  acids,  the  author's  experiments  have  led  to  the 
following  conclusions : — Since  sulphuric,  hydrochloric,  and 

phospli'  rte    nitric   acid    from    nitrates,    the 

piesence  of  a  small  quantity  of  these  free  acids  is  easily 
1  in  a  liquid,  it'  after  having  saturated  it  with  an 
alkaline  nitrate,  it  is  extracted  with  ether  and  the  latter  is 
then  shaken  with  water,  when  the  nitric  acid  which  passes 
into  it  can  be  readily  characterised. — T.  A.  L. 

Sulphantimonites of  Silver.    Pouget.    Comptcs  Bead.  1897, 
124,  [26],  1518—1520. 

iSiUJI  sulphantimonite,  with  silver  nitrate  in  dilute 
solution,  gives  a  black  precipitate  of  Si->  A_  .  If  the 
am  sulphantimonite  be  strong,  and  in  sufficient 
excess,  this  black  precipitate,  formed  in  the  first  instance, 
is  converted  rapidly  into  a  yellow  crystalline  precipitate  of 
SI  SjAgjK.  This  salt  can  also  be  obtained  by  the  action 
of  potassium  sulphantimonite  on  previously  formed  silver 
sulphantimonite.  It  is  decomposed  by  alkaline  sulphides 
with  formation  of  silver  sulphide,  and  by  the  action  of  water 
is  broken  up,  slowly  in  the  cold,  more  rapidly  when  heated, 
iuto  potassium  and  silver  sulphantimonites. 

Whatever  the  concentration  or  the  temperature  of  the 
solution  of  potassium  sulphantimonite,  addition  of  a 
sufficiency  of  silver  nitrate  determines  the  formation  always 
cf  the  black  precipitate,  which,  when  so  formed  is  not  of 
constant  composition,  containing  always  more  Ag~S  than 
corresponds  w  ith  the  formula  SbS-Agj.  but  which  is  always 
free  from  potassium. 

The  salt  SbS.  AglC,  has  not  yet  been  obtained  b}  the 
author.— J.  T.  I). 

Petroleum   in  the   Cavities  of  Fossils,  Occurrence  of.     F. 

C.Phillips.     1'roc.  Amer.  Phil.   Soc.    36,    [154],   121— 
12G. 

A  case  of  irregular  deposition  of  oil  and  bitumen  in  coral, 
occurs  in  a  quarry  at  Williamsville.  X.Y.  Owing  to  the 
quantity  present  and  the  apparent  absence  of"  sediment  above 
the  coral,  :t  docs  not  seem  as  though  the  oil  could  have 
been  formed  in  situ  from  the  comparatively  small  amount 
of  vegetable  matter  in  the  coral  cells  at  any  one  time 
during  the  growth  of  the  reef.  The  cause  of  infiltration 
may  probably  be  a  displacement  by  water  of  oil  formerly 
distributed  in  the  adjacent  (limestone')  rock. — C.  S. 


fir lu  £oofcs. 


MAKU4LE  in  i.  < 'in mi ■  ■ .  e  dell' Industhiale.      Raccolta 
di  Tabelle,  di  Dati  Fisici  e  Chimici  e  di  Processi  d'  Analisi 
Teenies    ad  uso    dei    Chimici  Analitici  e   Techniei,  dei 
Direttori  di  Fabbriche,  dei  Fabricantidi  Prodotti  Chimici, 
degli    Studenti   di   Chimici,   eec,  ecc.     Pel   Dr.   Leigi 
(.  lbba,  Prcf.  '  trd.  di  Chimica  Tech.  uel  1!.  In-tit.  Techn. 
Superiore  e  nella  1!.  Scnola  Super,  d'  Agricolt.  di  Milano. 
Seconda     Ediz.     Ampliata.        Milan :    Ulrico     Hoepli, 
n    Libiaio  della  Real  Casa.      1*98.     Price  L.  5-50. 
London:  H.   Grevel  and  Co.,  33,  King   Street,  Covent 
den. 
This    little    work,    resembling    Biedermann's    Chemiker- 
Kalender.    i-    furnished    with    data    and    tabulated   matter 
bearing   reference    to   the    various   branches  of  Chemical 
Industry,  as  well  as  to  weights  and  measures,  temperatures, 
specific  gravities,  &c.      The   book   contains   preface,  table 
of  con  ■  t-matter,  and  an  alphabetical 

index.     The  general  plan  isas  follows: — I.  Money  System 
and  Weights  and  Measures.     II.  Physical  Data.    III.  Che- 
mical  Data.      IV.  Applied    Chemistry:    i.  Chemical   and 
Technical  Analysis  of  Water,     ii.  Analysis  of  Minerals  and 
iii.   Analysis   of  Alloys.      iv.   Analysis   connected 
with  the  Alkali  Industry,     v.  Composition  and  Analysis  of 
vi.  Analysis  c  inn   -ted   with    the  Ceramic   Arts, 
vii.  Mortars  and   Cements,      viii.    Fuels   and    Illuminants. 
ix.  Fatty  Matters,  Waxes,  and  Stearin,     x.  Oils,  Fat-,  &c. 
\i.  Analysis  of  Mineral  Lubricating  Oils.     xii.   Analysis oi 
and  Varnisl  ■■,  -,  and  Data  relating  to 


Saponification,  xiv.  Textile  Fibres.  xv.  Agricultural 
Products,  &e.  xvi.  Food  Analysis.  &c.  xvii.  Dyestuffs. 
xviii.  Sugars,  Starches,  &e.  xi\.  Tanning.  xx,  Explo- 
sive-. \xi.  Analysis  of  Urine,  t\:e.  xxii.  Photography, 
xxiii.  Chemical  Data  on  Hygiene,     xxiv.   Various  Data. 

La  Fabeicazione  dell'  Aoido  Solfobico,  dell' Acido 

N  1  I  RICO,  DEL  SOLFATO  SODICO,  DEM,'  ACIOO  MuBIATICO. 

Del  Dr.  V.  Vendee,  Chimico  Consulente  a  Milano,  giaf 
Chimico  e  Direttore  di  Fabbriche.  Milan :  Ulrico 
Hoepli,  Editore-Libraio  della  Beal  Casa.  London. 
H.  Grevel  and  Co.,  33.  King  Street,  Covent  Garden. 
1897.     Price  L.  350. 

Small  volume,  pocket-book  size,  like  the  preceding,  con- 
taining subject-matter,  data,  and  tables,  &C,  with  reference 
to  the  Manufacture  of  Sulphuric  Acid.  There  are  312 
pages  of  subject-matter,  illustrated  with  107  woodcuts,  and 
an  alphabetical  index  of  authors  and  inventors.  The  work 
is  divided  into  four  sections,  as  follows  : — Manufacture  of 
j  Sulphuric  Acid.  Manufacture  of  Xitric  Acid.  Manufac- 
ture of  Hydrochloric  Acid.     Tables. 

Leghe  Metalliche  ed  Amalbame  Alliminio,  Xichelio, 
Metalli  Pkeziosi  e  I.mitazioxi  Beonzo,  Oitone, 
Monete  e  Medaglie,  Saldatuee.  Dell'  Ingegnere 
I.  Ghee-i.  Milan:  Ulrico  Hoepli,  Editore-Libraio 
della  lieal  Casa.  London:  H.  Grevel  aud  Co.,  33.  King 
Street,  Covent  Garden.     1898.     Price  L.  4. 

Small  volume,  pocket-book  size,  like  the  preceding,  con- 
taining subject-matter  covering  405  pages,  end  furnished 
with  curve  diagrams,  tables,  &c,  and  alphabetical  indexes 
of  subject-matter  and  authors'  names.  The  sub-divisious 
of  the  text  are  as  follows : — I.  Alloys  in  General.  II. 
Pinarv  Alloys.  III.  Alloys  of  Aluminium,  &c.  IV.  Xiekel 
Alloys.  V.  Amalgams.  VI.  Gold  Alloys.  VII.  Silver 
Alloys.  VIII.  Platinum  Alloys.  I\.  Alloys  for  Coinage 
and  Medals.  X.  Bronzes.  XI.  Ternary  Alloy-.  ,«.,  Delta 
Metal,  Fusible  Alloys,  Solders,  &c.     XII.  Appendix. 

Die  Unteeslchexg,  dei:  Schmikemhtel  ukd  Vek- 
ivandterProdlktedee  Fett-  exd  Xai-iita-Ixiu  -teie. 
Von  Dr.  D.  Holde,  Vorsteher  der  Ahth.  fur  Oelpriifung 
an  der  konigl.  mech.-teeh.  Versuchsanst.  zu  Charlotten- 
burg.  Berlin  :  Verlag  von  Julius  Springer.  1S97.  Price 
M.  7.  London  :  H.  Grevel  and  Co.,  33,  King  Street, 
Covent  Garden. 

8vo  volume  containing  256  pages  of  text,  illustrated  with 
59  wood  engravings,  and  an  alphabetical  index  of  subject- 
matter.  The  treatise  deals  with  the  following  subjects  : — 
A.  Lubricants  and  their  Requirements.  B.  Lubricating 
Arrangements,  &c.  C.  Composition,  Properties,  and  Pro- 
duction of  Lubricating  Oils.  D.  General  Methods  of 
Testing:  i.  General  Properties,  n.  Physical  Tests,  in. 
Chemical  Tests.  E.  Special  Tests  .  i.  ( If  Vegetable  and 
Animal  Oils  and  Fats.  n.  Of  Mineral  Lubricating  Oils, 
in.  Of  Mixtures  of  Mineral  and  Fatty  Oils.  it.  Testing 
Lubricants  of  Considerable  Consistency,  v.  Testing  Oils 
for  Tool  Machinery.     F.  Appendix. 

Chemiscii-techxisches  Repertories.  Uebersichtlicher 
Bericht  iiber  die  neuesten  Erfiudungen,  Fortschrittc  und 
Verbesserungen  auf  dem  Gebiete  der  technischen  und 
industrielleu  Chemie,  mit  Hinweis  auf  Maschinen,  Ap- 
parate  und  Literatur.  Herausgegebeii  von  Dr.  10.mil 
Jacobsen.  36.  Jahrgang.  1897.  Erstes  Halbjahr. 
Erste  Halfte.  Mit  in  den  Text  gedruckten  Hlustrationen. 
Berlin  :  R.  Gaertuer's  Verlagsbuchbandlung,  Hermann 
Heyfelder,  S.W.,  Sehonebergerstrasse  26.  London:  H. 
Grevel  and  Co.,  33,  King  Street,  Covent  Garden. 

Tins  number,  for  the  first  half-year  of  1897,  treats  of  the 
following  subjects  of  applied  chemistry :  — Building  Materials, 
Cements,  and  Artificial  Stones.  Dyestuffs,  Colours,  and 
Calico-Printiug.  Fats,  Oils,  Illuminants,  and  Fuels.  Fer- 
mented Liquors.  Tanning,  Leather,  aud  Glue  Manufacture. 
Textiles.  Glass  and  Earthenware.  Wood  and  Horn. 
India-Rubber  and  Gutta-Percha.  Cements  and  Agglutinauts. 
Lakes,  Varnishes,  and  Paints.     Metal-. 
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CraTjr  ftrport. 

TARIFF  CHANGES  AND  CUSTOMS 
REGULATIONS. 

i  of  Trade  Journal.') 
B]  I  G1C1I. 

Tariff  Modifications. 

The   Moniteur  Beige   ol    the    22nd   Angus!    last,   pub- 
1 1 — li  ■  •  —  the  provis  law  which  passed  the  Chamber  on 

the  6th  August  la.-i.     The  principal  articles  of  the  a 

l:l\\   are  :is  follows  : — 

\       l.  The  import  duty  on  tea  is  abolished. 
Art.!'.  Beetroots  must  pay  an  import  dutv  of  i  fr.  per 
1,000  kilos,  from  1st  .T.th 

Art.  8.  Sec.  I.  The  fit  tph  of  the  first  Bection  <>f 

the  first  article  of  the  law  of  the  lt'>:h  April  1887  is  to  read 
a-  follows  : — 

ips  and  r.        -  total  saccharine  strength  of 

.  in  50  per  cent.,  Is  frs.  per  100  kilos." 

of  the  article  cited  above  is  to 
read  as  follows  : — 

"Befined  sugar,  known  as  -.'brown  su 

bastard  sugar  are  assimilated  I  -  far  as  the 

import   duties  i  rned.     Syrups   and   molasses  of  a 

total  saccharine  strength  of  50  per  cent,  or  more,  as  v 
'  melados,'  are  assimilated  to  raw  sugars  of  the  4th  class." 
1.  The  importation,  manufacture,  transport, 
:    sale  of   saccharin   and   similar   substances   are 
forbidden.     This  prohibition  applies  to  products  containing 
saccharine  or  similar  substai 

Stances    similar    to    saccharine    are    meant 
chemical  produ  sweet   ta^te,  but  of  uo  value  as 

tin  article  of  food. 

3.  Exception  to  the  above  articles  will  be  made  in 
favour  of  saccharin  and  similar  substances  imported  by 
pharmacists  for  medicinal  purpose-. 

a.  The  Minister  of  (finance  will  determine  the  con- 
ditions and  formalities  to  be  observed  by  pharmacists 
benefiting  by  Sec.  8. 

The  abolition  of  the  dutv  on  tea  will  come  into  force  on 
1st  January 

The  alteration  in  the  dutv  on  syrups  and  molasses 
into  force  ou  23rd  August  last. 

Venezuela. 
Tariff  Modifications. 

The  following  modifications  in  the  Customs  tariff  of 
Venezuela  are  published  in  the  South  American  Journal 
of  24th  July  last  : — 

The    following  is  a   li-t   of    such   articles   as   enter  duty 
—Mineral  waters,   which    formerly   paid    I   cents    per 
kilo. 

The  following,  -econd  class,  pay  2  cents  per  kilo.  :  — 
Liquid  oar!  Ibow  tubes,  glass  dust. 

Third   .ass.  5   cents    per  kilo.  :  —  \. '.,-.■  is,  Muscovado 
stifar,  formerly  prohibited  :  gum  arable,  formerly  2")   cents 
kilo.  ;     butter,    excluding    ole  margarine  ;     chemical 
products  for  curing  skins,  which  formerly  paid   25 
per  kilo. 

Fourth    class,    15    cents    per    kilo.  :  —  Refined 
formerly  prohibited,  harness  oils,  oil  cloth,  naphtha,  lard. 

Fifth  class,  25  cents  per  kilo.  : — Alcohol  of  every  sort 
except  cane  above  22°  Carrier,  which  will  pay  duty  corre- 
sponding to  the  sixth  class.  50  cents  per  kilo. 

ith  class,  !  dol.  per  kilo.  :  —  Matches,  formerly  in 
this  class,  are  prohibited. 

New  Customs  Tariff  of  Cape  Colosy. 

An  Act  to  amend  the  Customs  Union  Tariff  Act  of  188 

came  into  force  on  the   1st  July  last,  and  the   following  arc- 
some  of  the  rates  of  dutv  levied  thereunder  : — 


SCHEDUU       \ 

(  i  v.»  |  —Spi   ial  /.' 


I 


,        >     8 


■    0    ■; 

■ 

Per  l" 

0     3 


i      Ue,  beer,  and  cider,  nil  kinds  .( str> 
i  \c*  •  ding  -j  pel  ■  ■■  nt.  ol 

In  vesa  it< ■:■  content  i 

(ban  one  imperial  quart  ) 

[n    ther  vessels,  bulk  or  wood .,  u    \    a 

•  \ o     ;    (I 

4     Blasting  conipoundfi,  including  all  kind*     Her  lb.       0    '►    :t 

I  for 

sting",  and  m  for  use  in 

H  rearms. 

nen)    

der  and  <>ti 
able  for  use  in  Qrearms j 

*  K-hr 

0   s        .)  Paraffin  and  kerosene J 

Anthracene,  brick  is-tar, 

d,  palm 
and  palm  kernel.  - 
kindSj  being  in  i  crude  an  1  ui 
f  it  making  antifriction 
candl<  - 

s,  not  including  t :  *^ 1 1  — o i I _ 

I  -    •  

0 

' 

Salt,  rwk 

Suit,  common, 
salt. 

■   including  I 
I  owders  and  extracts. 

L'erfumed -J" 

(6.)  Liqueurs    nnd  cordials     exceeding 
^  per  cent,  of  proof  spirit. 

Other  sorl  -   J  per  cent.,  .,        o  15    <► 

but    not    exceeding   the   strength   of 
proof  by  Sokes'  byaromi 

3l  rengtb. 
Sugar : 
refin<  «1.  golden    syrup,   molass 
charum,  and  trea< 
.    v  it  cane,  and  all  refin 
Vinegar,  of  standard  strength,   tit  fori 
immediate  use  as  such 

re  than  10  gnus,  of  Kll> 

!  ■ 

other  the  capacity 

more  than  one  imperial  quart „ 

D  ..  do.,  in  larger  vessels  or  in  hulk. 
centrated  extract  or  ess 
agth  than  ah 


-   II. — Free. 


35 


Per  m  . 

gall. 
Per ton 

0    5 

0 

'I 

0 

lb.0    I 

g 

Per  imp.  , 

i  '     " 
0  IS 

0 

II 

P  r  1001b.  0 

G 

u 

■• 

'i 

Per  imp.  1  ,. 
gal 

1 

0 

0 
0 

6 

0 

No. 


kin?  and  boil 

a  bars,  unmanufactured. 
Gainbier.  myrobolans,  sumach,  and  other  dj  :.ther 

(inbnlk). 

ay  and  firebi 

i    sulphur  and  other    subs  bulk)     for 

.'its. 
Glue. 

Guano  and  fertilisers  generally. 
Lead. 

ir  in  the  piece,  all  ki 
P*|  i  r>  tor  printing  or  lithograpb 
Potasl 
silicate  (in  tmlk  ■. 

of  ammonia. 


si 

-7 
88 

08 
103 

113 

119 


Sheep  dip.  powder,  and  dip]  ing  tanks. 
Tin  and 

e  virus,  and  toxin. 


Cti-  HI.—  General :  Ad  Volt  Cent. 

13!     .VII  goods,  war.  s, 

dutv.  an  1  not  enumerated  in  the  In 

to  be  imported  into  the  I'nion.  shall  be  liable;' a  dutyot 

9  p.r  cent. 


I    2 
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Class  IV.— Special :  Ad  Valorem  20  per  Cent. 
■  lie  following  articles  shall  be  liable  to  a  duty  of  20  per 
cent,  ad  valorem  : — 


136 

137 


i:;s 


Extracts  and  essences  of  all  kinds  used  as  food,  flavouring,  or 

perfumery,  including  saccharine. 
Fireworks  of  all  descriptions. 

Patent  and  proprietary  chemicals,  drugs,  or  medicines,  ana  all 

Perfumery,  cosmetics,  powders,  and  soap  or  other  preparations 

for  toilet  use.  and  soap  powders  and  extracts. 


>"ew  Tariff  of  Japan. 
U.S.  Cons.  Heps.,  Sept.  1897,  91. 
The   United   States  Minister   at   Tokyo   reports   that   a 
statutory   Tariff  Bill   regulating  the  Customs   dues   to  be 
levied   iii   all  cases   where   Japan    is   not   bound  by  treaty 
stipulations,  was  passed  by  the  lower  house  of  the  Diet  on 
the  17th  March,  and  has  received  the  Imperial  assent. 
The  following  are  taken  from  this  law  : — 

(«.)   Tariff  annexed  to  Protocol  of  the  Anglo- Japanese 
Treaty  signed  at  London,  July  1G,  1892. 


Ad  Tal. 
Per  Cent. 
Caoutchouc,        manufac- 
tures of 1" 

Dt 5 

oncoloured 8 

..     stained 10 

Indigo,  dry in 

Lead 6 

Leather,  sole IS 

„      other  kinds in 

Mercury 5 


Ad  Vol. 

Per  Cent 

Oil, paraffin 10 

Paint  in  oil    10 

Paper,  printing 10 

Sugar,  refined In 

S'nltpctr" 5 

Tin.  block 5 

„    plates 10 

Wax.  paraffin 5 

Zinc,  pig 5 

~  shpel. 


n 


(6.)     Tariff  annexed  to  the  Protocol  of  the  Japanese- 
Herman  Treaty  (Official  Gazette,  Nov.  20,  1896). 


.!  I     ' 

Per  Cent. 

Lead,  pig 5 

Chemicals,     drugs,     and 
medicines: — 

Phosphorus,  red lo 

Subnitrate  of  bismuth  .  lo 

Bromides 10 

Quinine s 

Chlorate  of  potash lo 

Dynamite 10 

Iodide  of  potassium....  10 

\  trutCOf  polasli 5 

Salicylic  acid 10 

Window  glass,  plain 

stained  ...  lo 


.It  Vol. 
P.  rCent. 
Dyes  and  paints  :— 
Anilin      and     alizarine 

dyes 10 

Logwood  extract Hi 

Paints  in  oil 10 

India-rubber       manufac- 

tares 10 

Leather,  sole 15 

„       other  sorts 10 

Papers 10 

Paraffin  oil 10 

wax 5 

Portland  cement  5 

Zinc,  block 5 

plates 71 

Sugai .  refined 10 


Tariff  as  passed  by  Bill  of  Imperial  Parliament  mid 
published  in  the  Official  Gazette. 


(  las-  I.— Dutiable. 
Sfi  entifle 

Per  i  >  nt. 

iles 10 

I  ical  apparatus in 

I.". 

*  II.— Food  D 

Mineral  waters 1" 

1" 

„    refined 15 

8  et   ■  ■  TV.     I'-' 
Chemicals 

III']:" 

P<-r  cent.,  - 

per    cent.,    and     musk, 
natural  and  artificial, 
cent. 


n  V.— Dyes  "»,/  Paints. 

1  nderthis  bead  30  articles  are 
mentioned,  the  cites  being  1" 
per  cent  .  except  for  gold, 
silver,  and  platinum  fluids, 
whicli  1  Ijperccnt. 

Section  VI.—Qlass. 

w  i,  low  glass,  plain 10 

„  stained 15 

Plate  i--la.ss 20 

Looking-glasses as 

Ulothet  glassware 20 

iion   I  1 1 1.— skins. 
J,,':itln-r,  sole 15 

„       other  kinds 15 

Si  clionlX.       [ 

Intimony  5 

Brass in 

*  opper,  block  and  coin. . . 

other  kinds In 

German  silver lo 


Lead,  pig 5 

„     pipes 10 

Mercury 5 

Nickel 5 

Platinum,  block 5 

„         bars,  wires  ....  10 

Solder 5 

Tin  and  zinc,  block 5 

„             plates 10 

Section  X.—Oil  and  Wax. 

Candles la 

Oils 1" 

Section  A'/.— Paper. 

Paper 15 

Ink 15 

Sealing  wax 15 

Section  XII.— Sugar. 

Ad  Vat. 
Per  Cent. 

Sugar,  ordinary 5 

„      loaf 20 

„      candy 25 

„      molasses 10 

syrup 10 

Section  XIII.— Textiles. 

Oilcloth  and  linoleum ....     15 

Section  A'T".  — Liquors. 

Beer  and  stout 25 

Brandy,  gin,  and  whisky.     10 

Section  XVI.— Miscellaneous. 

Asbestos  plates 10 

Blasting  gelatin  and  other 
similar  explosives 15 


India  rubber  and   gutta 
percha : — 

Raw 5 

Sheets 10 

Worked 20 

Celluloid,  sheets 10 

„        worked 20 

Portland  cement 5 

Coke 15 

Dynamite 15 

Fireworks 30 

Glue 5 

Gunpowder 15 

Guucotton  15 

Lard  and  tallow 10 

Matches 20 

Oil     paints    and     photo- 
graphs   25 

Asphalt  and  tar 5 

Plaster  of  Paris 5 

Graphite 5 

Porcelain    and    earthen- 
ware   20 

Pulp'  for  paper  making...  5 

Sandalwood 10 

Soap,  toilet 20 

„     other 10 

Perfumeries 30 

Class  II.— Free  of  Duty. 

Bone  ashes. 
Guano. 

Class  III.— Prohibited. 

Drugs,  chemicals,  medicines, 
beverages,  and  provisions  of 
impure  nature,  to  be  regarded 
injurious  under  laws  and 
orders. 

Articles  infringing  the  law  of 
the  Empire  relating  to  patent 
designs,  trade  marks,  and 
copyrights. 

Opium. 


EXTRACTS  FROM  DIPLOMATIC  AND 
CONSULAR  REPORTS. 

The  Phosphate  Concessions  in  Algeria. 
Bd.  of  Trade  J.,  Sept.  1897,  338. 

A  despatch,  dated  5th  August  last,  has  been  received  at 
the  Foreign  Office  from  Sir  Edmund  Monson,  Her  Majesty's 
Ambassador  at  Paris,  enclosing  copy  of  the  report  laid 
before  the  Chamber  of  Deputies  by  the  Commission 
appointed  to  examine  a  Bill  for  the  working  of  the  phos- 
phate beds  in  Algeria. 

This  document  commences  with  an  exhaustive  account 
of  the  present  condition  of  the  phosphate  trade,  and  then 
goes  on  to  examine  the  steps  necessary  for  regulating  the 
Algerian  workings. 

The  Commission  are  of  opinion  that,  as  France  possesses 
a  sufficient  supply  of  phosphates  for  all  her  wants,  there  is 
no  need  to  monopolise  for  her  use  any  of  the  Algerian 
produce;  and  they  are  in  favour  of  steps  being  taken  to 
promote  the  development  of  this,  industry  as  a  source  of 
wealth  to  the  colony.  They  consider,  therefore,  the  pro- 
posal of  the  Government  to  establish  an  export  duty  of 
2  frs.  per  ton  as  unnecessary. 

The  Commission  also  come  to  the  decision  that  all  the 
phosphate  beds  in  the  extreme  south  of  Algeria  should 
belong  to  the  State. 

Although  no  express  statement  is  made,  it  would  appear 
that,  as  far  as  the  Commission  are  concerned,  there  is  no 
intention  to  interfere  with  the  concessions  granted  to 
Messrs.  Crookston  Brothers,  of  Glasgow,  and  the  Con- 
stantino Phosphate  Company,  of  Leith,  but  no  information 
is  to  hand  as  to  the  actual  state  of  their  case,  which,  from 
the  last  reports,  was  still  under  the  consideration  of  the 
Couseil  d'Ftat. 

Decline  in  the  Bavarian  Glass  Trade. 

Bd.  of  Trade  J.,  Sept.  1897,  33G. 

A  despatch,  dated  31st  July  last,  lias  been  received  at  the 
Foreign  Office  from  Mr.  V.  Drummond,  Her  Majesty's 
Minister  at  Munich,  reporting  a  serious  decline  in  the 
Bavarian  glass  trade  with  America. 
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\r  Furth,  one  of  the  most  important  manufacturing 
town-  in   Bavaria,   tin-  glass   exports  to    America,  which 

am. .nut,-. I  in  1891  to  380,000/.,  were  last  year  only  185,1 

since  1893,  th.-  \car  of  the  commercial  eri-is.  Bavarian 
>  mannfacturera  have  bad  to  oat  Sown  tin  working 
power  of  their  establishments,  which,  even  with  this 
diminished  power,  they  have  bean  keeping  tip  at  a  great 
sacrifice  in  the  hopes  of  hettcr  times.  The  now  American 
tariff,  however,  not  only  dissipates  the  idea  of  any  im- 
provement, bat  makes  it  clear  that  the  Bavarian  glass 
industry  is  place, l  in  a  serious  position,  and  the  preservation  . 
of  the  1   tut,  .1  Mates  market,  which  formerly  took  more  than 

three-fourths  of  the  whole  Bavarian  looking-glass  trade,  is 

now  a  question  of  life  for  it. 

1  -rvm  isuMi'sr  OB    i   StJGAB    I!i.ii\ki;y    at    I.m  iik.xco 

Marqtjks. 
Bd.  of  Trade  J..  Sept.  1897,  338. 
A  despatch,  dated  4th  August  last,  has  been  received  at 

the  Foreign  Office  from  Sir  II.  ti.  MacDonell,  Her  Majesty's 
Minister  at  Lisbon,  stating  that,  according  to  the  Diario 
do  Noticias,  the  Royal  Commissioner  of  Mozambique  has 

sanctioned  the  concession  granted  by  the  Governor  of 
Lourenoo  Marques  to  Mr.  Johannes  Bang  for  the  establish- 
ment in  that  district  of  a  sugar  refinery,  advantage  heing 
taken  of  the  produce  of  the  same  for  the  distillation  of 
alcohol. 

The  alcohol  thus  produced  will  pay  a  duty  of  27  reis  per 
litre  on  exportation,  or  of  2G0  reis  a  litre  when  destined  for 
local  consumption. 

Foreign  Competition-  in  Canada. 
Chcm.  and  Druggist,  Sept.  25,  1897. 

The  following  extracts  from  the  statistics  appended  to 
the  recent  Blue  Book  relate  to  the  most  important 
chemicals  : — 

Bleaching  Powder. — Britain  is  squeezing  out  America, 
hut  France  is  appearing  as  a  competitor.  The  develop- 
ment of  alkali  manufacture  in  the  States  since  1  S'.»4, 
however,  maj  again  have  altered  the  proportions  in  the 
past  three  year-.  In  1884  Canada  bought  21,305  dols. 
worth  in  the  States  an  1  36,8  16  dols.  from  Britain  ;  in  ISO  1 
the  States  supplied  her  with  only  5,995  dols.  worth,  and 
the  mother  country  with  4:i>77  dols.  ( it  her  nations  arc- 
practically  out  of  this  business 

Borax. — In  this  article  Britain  has  taken  complete  pos- 
session of  the  field.  In  ISS4  Canada  bought  15,000  dols. 
worth  from  the  States  and  the  same  amount  from  Britain. 
Five  years  afterwards  the  proportions  were  12,341  dols. and 
5,108  dols.  :  and  in  1S9  4  Britain  supplied  35,887  dols.,  the 
States  only  2,303  dols.  This  is  a  growing  business,  and 
worth  watching. 

Bottles  {including  Carboys  and  Demijohns'). — Defeat  of 
the  States  by  Germany,  with  the  incidental  outsqueezing  of 
Britain  and  France.  Belgium  and  Austria  are  also  getting 
more  than  a  look-in  in  the  Canadian  bottle-trade.  Here  is 
the  proof  :  — 


1894. 


From  I'nited  Kincdom 

..     Vs.  \ 

Germany 

France 


1>  .Is. 
BB.027 

28,7 1: 

1'.'.'73 


D  la 
26JS4 

5'.U7l 
19370 

3.163 


Dols. 
24215 
77,097 

!'.V-'  1» 
8,616 


Acids. — Britain  has  lost  a  little  ground  during  the  past 
decade.  The  importation  of  many  acids,  such  as  sulphuric, 
has  ceased  almost  entirely  since  1884,  because  Canada  now 
manufactures  these  goods  for  herself;  hut  the  principal 
loser  by  this  process  of  emancipation  has  been  the  United 
States,  not  Britain.  In  aeetic  acid  the  total  importation  of 
Canada  has  fallen  from  19,10!  dols.  in  1854  to  9,228  dols. 
in  1S94.  The  share  of  Britain  has  decreased  from 
dols.  to  1,354  dols.,  of  U.S.A.  from  4,140  dols.  to  479  dols. 


But  German)   has  kept  her  lead— 7,'. dols.  in  1M*I.  7,395 

dols.  iii   ls'.u      in   sulphuric  acid  (  anndo   imported  18, 
dols.  worth  in  1884,  and  only  1,648  dols.  in  1894 

Alum  ami   Aluminous   Cake. —  The  balance  of  imports 
nae  been  shifted  from  Britain  to  the  United  States.    Here 

are  the  figures  : — 


1884. 


1850. 


l-.'i. 


From  Unite.!  B 

I     s   ) 

Germany 


D 

D 

Dols. 

17.:i->n 

11,572 

6,137 

.".  IJs 

18*07 

•  • 

1,431 

310 

i  If  late  years  Belgium  has  also  shipped  parcels  of  alum. 

Cream    of    Tartar. — The   subjoined    figures    ~pcak    for 
themselves : — 


1884. 

1889. 

1894. 

Dols. 

.r.7.«;s.-; 
84,192 

h  la 

:ii.:i:r_' 
11,1:21 

!MM>97 

15*73 

Total 

128*514 

159,245 

I     103,134 

Phosphorus. — Britain  holds  her  own  in  this  trade,  while 
America  is  falling  off.  No  other  countries  participate  in 
the  business,  but  as  time  goes  on  Canada  will  probably 
manufacture  all  her  own  requirements.     The  figures  are  : — 


1839. 

1894. 

DoK 

Dels.              Dols. 

; 

122                 l,(J5a 

Potashes. — Britain  is  rapidly  losing  ground  in  this 
department,  but  it  must  be  added  that  the  imports  of  potash 
salts  into  Canada  arc  decreasing  all  round.  Of  saltpetre 
the  Dominion  imported  38,219  dols.  in  1884,  hut  only 
16,978  dols.  in  1894.  In  the  former  year  Britain  supplied 
19.950  dols..  Germany  (together  with  Holland,  whose  salt- 
petre exports  must  have  been  of  German  origin),  17,879  dols. 
worth.  In  1S94  the  figures  were:  —  Britain,  3,662  dols.  ;. 
I'nited  States  of  America.  4,081  dols. :  Germany,  9,235  dols. 
In  crude  muriate  and  bichromate  of  potash  ire  are  also 
losing  trade,  and  Germany  is  stepping  in.  The  figures 
were  :  — 


lss|. 

1889. 

1894 

1         s.\ 

Hols. 

Dols. 
16.730 

Dols. 

( Ither  potash  salts 

.re 

.  ,1 

v< 

•ry  little 

n 
-.f 

ported. 

always  held  the  lead  among  the  providers  of  Canadian 
reipiirements.  But  it  may  be  noted  with  satisfaction  that 
while  the  annual  imports  of  the  Dominion  in  this  branch  of 
business  are  growing  slowly,  they  are  more  and  more 
falling  into  British  hands.  The  I'nited  States  are  distinctly 
losing  ground.  Look,  for  instance,  at  the  figures  relating 
to  soda-asb,  nitrate,  caustic,  crystals,  and  silicate  :  — 


1884. 

1889. 

1894. 

„    u.s.a 

Dols. 
201,128 

114,410 

Dols. 

•_'"1.'.'74 

20 

Dols. 
241,803 

:'::.ist 
1,206 
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Ami  in  bicarbonate  of  soda  we  have  the  field  practically 
to  ourselves  :  — 


1884 

L889. 

1894. 

..      l.M 

Dols.              Dols.             Dols. 
27,203             26.133              44,949 
1,544               2,110               1,737 

>"o  oih.-r  countries  compete. 

Soaps. — The  Canadian  Customs  divide  soaps  in  five  great 
5,  which,  iu  order  of  value,  are  as  follows  :  —(1)  Soap 
powders,  sapolio,  &c. ;  (2)  Perfumed  cr  toilet  soups ;  (3) 
Common  brown  and  yellow  soap  :  (4)  Castille  and  white 
Suap  j  and  (5)  Common  soft  soap,  saddlers'  soap,  and  silver 
soap.  In  Class  1  the  U.S.  hold  the  field.  In  1894  they 
provided  49.723  dols.  worth  out  of  a  total  of  53,51"  dols. 
Britain  supplying  the  rest.  This  is  a  pity,  for  this  soap- 
powder  business  has  practically  sprung  up  iu  the  ;last  10 
years.  Hut  in  toilet  soap  Britain  leads,  and  is  steadily 
gaining  ground,  rather  at  the  expense  of  the  United  States. 
figures  are  interesting  :  — 

]-sl.  1-:'.  1S94. 


I    v\ 

France  


Dols. 

19,896 

21,323 

1,588 


There  are  practically  no  other  competitors. 

In  (lass  3  (common  soaps)  Britain  has  completely  taken 
the  place  of  the  United  States,  as  will  be  seen  by  the  follow- 
ing figures  : — 


lssl. 


From  United  Kingdom  . 



Dols. 
9,701 

2s.n,-.7 


1889. 


lli.ls. 

e,.s71 
6.307 


Dols. 

35,220 

5,219 


Class  4,  Castile  soap,  is  in  the  hauds  of  France,  Marseilles 
being  the  headquarters  of  this  industry,  which  depends 
heap  olive  oil  for  its  success.  The  imports  are 
increasing,  and  iu  1894  were  worth  17,470  dols.  Class  5  is 
a  small  oiv,  but  here  also  Britain  is  displacing  the  States  : 
— 1884,  United  States  of  America,  4,366  dols.;  Britain, 
498  dols.  1894,  United  States  of  America,  1,240  dols.; 
Britain,  1,889  dols.  The  total  soap  imports  of  Canada 
in  1894  were  worth  about  160,000  dols. 

Instruments. — There  is  a  rapidly -growing  import  business 
in  mil'  'il,  optical,  and  philosophical  instruments,  but  in 
these  branches,  in  which  ten  years  ago  Britain  led  the  way, 
she  lms  been  hopelessly  outstripped  by  the  United  States 
and  Germauy.     The  figures  are  melancholy  reading  ;  — 




1881. 

Issa. 

al  instruments 

i  t.ii'  .1  K  ui--<l .. . 

i    s  \ ; 

Dols. 
6,875 
5,658 

Dols. 
12,07s 
11,578 

Dols. 
8,609 

1,083            111,020 
1,851 

and    in    optical    instruments    (including    spectacles,  ruicro- 
and  telescopes)  our  discomfiture  is  still  worse  :  — 


1884. 


From  United  Kin 

-  \ 

■  iiciny 

1  


'Ji.277 
1.729 


I -so. 


11.- 1,. 
l-J-7 
80,483 
1,011 

1.;;::;:. 


Dols. 
16,762 
69,608 

s.707 
L6.985 


In   india-rubber  goods  much   the    same   sort  of  thing   is 

on.     ( )ur  defeat  in  this  branch  of  biisin.,s  is  nothing 

short  of  a  disgrace  to  this   country.     We   held  the   market 


when  it  was  small.     Now  that   it  is   worth  200,000  dols.  a 
year  at  least,  we  have  been  practically  thrown  out. 

Patent  Medicines.  —  The  imports  of  patent  medicines 
into  Canada  equal  iu  value  those  of  surgical  and  philo- 
sophical instruments.  But  while  we  have  lost  our  grip  of 
i he  last-named  business,  the  British  patent  medicine  still 
has  a  fair  hold  ou  the  affection  of  the  ( Canadians,  though  it 
yields  the  palm  to  the  American  nostrum.  ( If  patent 
medicines  the  imports  were  : — 




188*. 

1889. 

1S94. 

,,     France 

Dols 
27,386 
113.718 

4,419 

Dols. 

13,078 

1  18,199 

1 1, 121 

Dols. 
86,740 
IU. 6211 
11,888 

GENERAL   TRADE  NOTES. 

The  Canadian  Leather  Industry. 

Bd.  of  Trade  J.,  Sept.  1897,  354. 

The  Monetary  Times  (Toronto)  states  that  the  export  of 
Canadian  leather  is  a  trade  of  recent  growth,  but  if  it 
continues  to  develop  as  it  has  done  in  the  past  10  years,  it 
will  soon  become  of  national  importance.  The  annual  value 
of  sole  and  upper  leather  exported  from  Canada  during 
the  last  decade  is  as  follows  :  — 


Year-.                         £ 

Tears. 

£ 

ISN7 

IssS 
l-s:i 

1890 

1 891 

92,000 

62, 

139,11011 
151,11011 
181,l»m 

1892 

iko:> 

1S04 

1895 

ism; 

211,000 

180,1 

328,000 
265,(1110 
897,000 

The  Chilian1  Nitrate  Industry. 
Bd.  of  Trade  J.,  Sept.  1897,  350. 

According  to  the  Chilian  Times  the  production  of  nitrate 
in  1S96  amounted  to  23,832,434  quintals,  and  the  exporta- 
tion amounted  to  24,066,1S9  quintals.  The  principal 
countries  to  which  nitrate  is  exported  from  Chile  are 
German)',  United  Kingdom,  France,  United  States,  and 
Holland. 

The  following  table  shows  the  world's  consumption  of 
nitrate  for  the  last  seven  years  :  — 


Y                         Spanish 
1 '■'""•                Quintals. 

Ye'irs                  Spanish 
lears'                Quiutals. 

1890  20,244,523 

1891  20,960,785 
i^;i2                 20,194,852 
1893                    20,453,406 

lsot 
1895 
1896 

22,750.901 
23,868,193 
24,604,150 

Consequently,  since  1891  to  1895  there  has  been  an 
increase  in  consumption  over  1890  of  4,359,627  quintals,  or 
close  upon  200,000  English  tons. 

Mineral  Industry  ov  Bosnia -Herzegovina  in  1896. 

Bd.  of  Trade  ./.,  Sept.  1897,  348. 

The  Revue  d" Orient  states  that,  according  to  official 
returns,  the  mineral  production  of  Bosnia-Herzegovina  in 
1896  was  as  follows  :— 


Copper  ore.. .. 

Iron  ore  

Chrome  ore 

Manganese  ore. 

Lignite   , 

Copper  

Iron,  raw 

Cast  goods 

Sail  (kiiriien)  . 


1896. 

1895. 

Tons. 

Tons. 

4,008 

1.776 

23.21  3 

1:1,735 

142 

706 

6,82] 

8,1  a 

222,724 

195,496 

206 

LOS 

10,120 

2,569 

1,039 

1,030 

13,720 

12,758 

• 
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The   following  particulars,  <l.-ri \ ii I  from  various  official 
and  othei   si  iirces,  show  ihe  state  of  the  industry  in 
of  the  |  troleum-producing  countries : — 

I  ng  to  a   recenl   reporl  of  II. M    I 
at  Batoum,  the  total  quantity  of  naphtha  produced   by  the 
wells  of  the  oil  fields  in  tb.  irhood  of  Baku  l 

tin'  past  year  was  in  excess  of  that  of  the  year  preceding  ; 
tin-  I  I  tons  for  1896,  ag  linsl  G,OE 

i  tons 

The  quantity  of  crude  oil  produced  by  the  flowing 
m.i-   1,403,218  tons  in  1896,  against  1,817,704  tonB  in     - 

ami  by  pumping  wells  1,825,842  tons  • ipared 

with  4  S 

The  naphtha-producing  territories  at  Grozui,  in  the 
Northern  or  (  is-l  aucasus,  in  Galicia,  Java,  Japan,  and 
Peru,  are  slowly  but  surely  coining  into  promini 
Hitherto  the  Baku  mineral  oil  industry  has  had  to  compete 
with  only  one  serious  rival,  i.e.,  America,  but  now  the 
following  fresh  factors  must  be  counted  with,  namely: — 

The  discover]  of  oil  in  the  district  of  Grozni,  which  took 
place  in  1893,  and  is  annually  assuming  wider  proportions. 
It  is  stated  that  there  are  at  present  seven  firms  at  work 
there,  obtaining  oil  in  unlimited  quantities,  which,  although 
it  may  probably  not  be  of  such  good  quality  for  refining 
purp  bj    the  wells  on  the  si 

of  the  Caspian  Sea,  is  nevertheless  sufficiently  good  for 
burning  as  fuel. 

extended  development   of  the  mineral  oil  industry 
iu  Galicia  has  had  the  effect  of  bringing  about  a  sens 
decrease  in  the  quantii  late  shipped  from  Batoum 

to  Austria-Hungary  during  the  past  year,  which  circum- 
stance may  eventually  haw-  the  same  effect  on  the  markets 
in  Germany,  -where,  according  to  reports,  it  is  proposi  1  to 
increase  the  import  duties  on  mineral  oils  reaching  that 
country  from  Russia  and  America,  and  to  draw  the  Supplies 
for  home  consumption  in  the  shape  of  the  crude  material 
from  Galieia,  erecting  in  Germany  the  necessary  work-  Eol 
refining  purp  -  - 

Diitrh  East  Indus. — There  is  increased  production  if 
petroleum  iu  Java,  and  the  supplies  from  that  island  to 
Chi:         ■  re  steadily  increasing,  although  it  is  stated 

that  the  kerosene  is  of  inferior  quality. 

For  the  working  of  Javanese  petroleum,  a  company  was 
formed  at  Amsterdam   in  March   last  as  a  -  the 

Pordt'-che  Petroleum  Maatschappj,  which  was  organised  in 
1887  and  reorganised  in  1890. 

A  r.  )f    Kahlua's   reports   that   thi-    company 

commenced  operations  in  the  district  of  Djaba  Kota, 
residency  red  teases  and  concessions 

for  the  best  oil  territories  on  the  island.  It  al-  i  took  an 
interest  in  1  lands  at  Langkat  and  Paletnhangon 

the  i-laud  of  Sumatra,  and  at  Koetei  on  the  island  of 
Borneo. 

Besides  extending  their  operations  iu  the  residency  of 
Soerabaja,  the  company,  after  having  placed  their  tirst 
petroleum  on  the  market  in  1889  succeeded,  in  ls;r.i,  in 
opening  up  the  oil  fields  in  the  residency  of  Benbang, 
which  proved  highly  productive.  The  oil  found  there  is  of 
excellent  quality,  and  the  output  permitted  a  rapid  increase 
in  the  production  of  illuminating  oil. 

The  Dordt'sehe  Petroleum  Maatschappj  intends  in  the 
first   pis  supply   the  Java  and  Madura  markets,  the 

consumption  of  which  increased  from  about  2,50". 
in  1889  ti         10,000  cases  in  1896.     Of  the  latter,  1,250 
cases  were  supplied  by   the   Dordt'sehe  Petroleum   M 
chappj.     This  shows  that  the  company  can  safely  treble  it- 
productions   before   it    needs    to   look    around  for  outside 
markets.     The  transport   facilities   are    very   good.       The 
company  controls  a  Sue  sy-teiu  for  handling  its  product-, 
consisting  of   pipe  lines,  tank   car-,  reservoirs,   and   easing 
houses,  which  are  distributed  all  over  the  island. 

•     I  the  test  eight  years  show  that  the  Javanese 
production  of  illuminating  oil  has  increased  from  8,000 
in  1SS9  to  1,250,000  eases  in  1896,  and  the  net  earning 
the  company  from  36,697  florins  to  1,923.611  florins.     Tho 
production    for  January   1 8'J7   amounted  to   108,007       •   - 


;i-  againsl  ises  for   January    I89G  ipital 

stoel  of  the  Dordt'sehe  Petroleum  Maatschappj  i  <  15,00( 

Hoi  in-,  one  tlorin  I  il  to  i  v.  *,/. 

Itoumania. — Mr.  A.  Percy  1'"  nn  ■••.  II  M    \  ■ 

date,  sen)  to  the  I  m  ign  I  iffi  .  -  16,  a 

i       rl   on  the  peti  oleum  indi  Ri  tumania,  in 

which     he    says    that    it    may    be    taken    for    granted    that 
petroleum  exist-  in  abundance  in  that  country. 

Prom  Tiirn-Ncvcrin  or  thereabouts, on  the  western  frontier 
oi  Koumania,  the  petroleum  tone  can  be  traced  at  the  foot 
of  the  (  arpaihian  Hill-,  skirting  them  in  their  course  through 
the  country  toward-  Bukovina  and  Galicia,  on  the  north- 
east.  Petroleum  i-  there  found  in  the  paludinou 
and  in  the  miocene  formations  :  it-  i  I  i  ident,  not 

only  by  it-  traces  on  the  surface,  but  by  other  indications, 
such  a-  its  smell  and  it-  gas  -.  Uong  the  whole  length  of 
the  /one  mentioned  may  been  -ecu  primitive  working 
the  mineral  in  the  shape  ot  comparatively  -hallow  hand-dug 
wells.  These  wells,  producing  small  quantitiesof  oil,  are 
scattered  over  an  area  of  from  10  to  15  kiloms.  From  end 
the  zone  there  are  five  prim  es  at  which 

the  working-  have  been  concentrated,  and   s  litres 

have  been  found,  collected  in  pockets  near  the  -urface,  the 
largest  quantities  of  oil  of  the  first  -tratum  yet  di-co' 
These  centres  are  : — 

1-t.  i  >lt  Valley,  in  the  vicinity  of  Rimn  Valcea 

District). 

2nd.  Dimbovitzaai  I   I  i  Valleys,  iu  the  vicinity  of 

Tirgn  Vestei  l  Dimbovitza  Distri 

3rd.    Prahova    and     !  \  alley-,  north   of    Ploiesti 

(Prahova  District). 

4th.   Bozeu  Valley,  north  of  Buzeu  (liuzeu  District). 

5th.  Trotush  and  Tazlau  \  alley-,  between  Tirgu-Ocnato 
the  south  and  Bacau  to  the  north  (Bacau  District  I. 

According  to  several  write?  -.  petroleum  is  to  be  found 
not  only  in  the  above-mentioned  /one,  but  also  in  the  w'nole 
of  the  plains  down  to  the  Danube,  which  would  embrace  a 
zone  of,  say,  100  kiloms.  in  width.  This  assertion  is,  to  a 
certain  extent,  verified  by  certain  and  manifest  signs  of  the 
existence  of  petroleum,  but  it  is  not  known  at  what  depth 
even  the  first  stratum  may  be  met  with,  a-  no  horings  for 
oil  have  ever  been  made  in  the  plain-,  and  the  water  wells 
sunk  by  hand  there  have  not,  up  to  the  present,  touched  any 
oil-pocket  however  small.     So  far,  atthe  five  rred 

to  above,  only   the  first  stratum  worked   to   any 

extent.     These  centre-  comprise  about  50  borings,  and,  say, 
hand-dug  wells.     The  di    pi  si    sue     ssful  boring  only 
reaches  100  metre-,  and  whilst  the  majority  of  the 

hand-dug  wells   range  from  60  to  120  unties,  noueof  them 
go  below  2im  metres. 

The  output  of  crude  oil  from  these  borings  and  wells  for 
the  year  1894-95  reached  80,000  tons. 

I:  ( lonsul,  iu  his  report,  adds  that,  though  petroleum 
has  been  worked  in  Bonmania  for  about  2",  years,  yet 
consideriug  the  small  quantity  now  extracted,  and  taking 
into  account  the  extensive  zone  in  which  distinct  evidence 
of  its  existence  is  to  be  met  with,  it  is  evident  that  the 
Roumanian  petroleum  industry  is  at  present  only  iu  its 
infancy. 

United  Stales. — The  year  1885  seems  to  hare  marked  a 
new  era  iu  the  history  of  petroleum.  The  importance  of 
the  Trenton  limestone  as  an  oil  producer  in  the  United 
-  was  first  recognised  at  thi-  time,  and  this  year  marks 
the  discovery  of  the  Lima  (Ohio)  and  the  Indiana  fields. 
From  the  Lima  field  alone  was  derived  more  than  one-third 
of  all  the  oil  produced  in  the  I'nited  States  in  ISsn. 

The  following  table,  taken   from  the  report  of  the  United 
S;atcs  secretary  of  the  Interior  for  1S96,  shows  the  produc- 
tion of  crude  petroleum  ia  the  United  States  from  the  year 
to  1S95,  in  barrels  of  42  Winchester  sallons  each  : — 


Years. 


1886 

- 
■-• 

1S90 


-■ 
27,61»li25 


Barrels. 


18.412,666 


774 
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Since  the  beginning  of  operations  at  Titusville,  Pennsyl- 
vania, in  1859,  the  enormous  total  of  709,713,403  barrels  of 
crude  petroleum  have  been  produced  in  the  United  States. 
Bv  far  the  largest  portion  of  this  has  been  produced  in 
what  is  known  as  the  "Pennsylvania  and  New  York  oil 
fields,"  these  fields  producing  alone  516,657,200  barrels  of 
the  total  of  709,713,403  barrels,  or  nearly  73  per  cent. 
Ohio  has  produced  133,343,773  barrels,  and  West  Virginia 
37,179,604  barrels;  California  and  Colorado  have  pro- 
duced respectively  6,683,901  and  4,188,325  barrels,  while 
Indiana,  which  did  not  figure  as  a  producer  of  petroleum 
until  18S9,has  produced  11,341,664  barrels,  more  than  one- 
third  of  which  was  produced  in  1895. 

Peru. —  In  a  recent  report  to  the  Foreign  Office  by  Her 
Majesty's  Consul  at  Callao,  it  is  stated  that  the  petroleum 
industry  in  the  north  of  Peru  originated  some  30  years  ago, 
oil  having  been  discovered  by  drilling  for  water  on  the 
Mancora  estate,  near  Fay  ta.  During  that  period  six  different 
undertakings  have  been  started,  but  so  far  without  giving 
satisfactory  results.  Two  kerosene  factories  exist  en  this 
coast ;  the  kerosene  produced  gives  a  dull  light,  smokes, 
and  cannot  bear  comparison  with  American  kerosene, 
which  fetches  from  8  to  9  soles  the  case,  whilst  the  former 
has  to  be  sold  at  from  2  soles  50  c.  to  3  soles  the  case  of 
10  gallons,  and  only  serves  for  street  lighting.  From 
4,000,000/.  to  5,000,000/.  have  been  spent  on  the  several 
undertakings,  without  producing  in  any  single  case  a  fair 
return.  Hundred  of  wells  have  been  sunk,  some  resulting 
in  flowing,  others  in  pumping  wells,  oil  being  found  at  a 
depth  varying  from  250  to  600  feet,  but  all  have  run  dry 
after  a  very  short  flow.  Experts  from  the  United  States 
have  carefully  examined  the  land  north  and  south  of  Payta, 
and  have  given  it  as  their  opinion  that,  in  spite  of  abundant 
surface  indications  all  over  the  district,  no  oil  of  any  im- 
portance is  likely  to  be  found. 

The  Manufacturer  (Philadelphia)  states  that  the  London 
and  Pacific  Petroleum  Company,  at  Negritos,  45  miles 
north  of  Payta,  has  a  pipe  line  from  its  wells  at  Negritos, 
and  pumps  the  oil  a  distance  of  six  miles,  to  Talara,  on  the 
coast,  where  its  refinery  is  located,  and  from  which  point  it 
ships  its  product.  This  company  has  produced  8,000,000 
barrels  of  crude  oil  in  the  last  six  years,  and  now  has  a 
production  of  200  barrels  per  day.  One  of  its  best  wells 
produced  500  barrels  a  day  six  years  ago,  and  is  still 
making  45  barrels  a  day.  There  is  but  little  gas  in  the 
field,  and  in  consequence  oil  is  used  for  fuel  in  operating 
the  wells.  Salt  water  is  troublesome  unless  the  wells  are 
kept  pumping  continuously. 

The  right  to  drill  must  be  secured  by  grant  from  the 
Peruvian  Government,  as  it  retains  the  mineral  right  in  all 
the  land  in  Peru.  American  machinery  is  used  almost 
exclusively. 

The  Ozokerite  Monopoly  (Galicta). 
Chem.  Zeit.  21,  [44],  439. 

At  present  the  syndicated  mine  owners  control,  either  by 
ownership,  option,  or  contract,  the  greater  part  of  the 
shafts  in  the  Boryslaw,  Truscawiec,  Dwiniacz,  and  Starunia 
di-tricts,  and  produce  sufficient  ozekerite  to  supply  the 
demand,  the  few  outsiders  being  unable  to  produce  enough 
to  satisfy  the  requirements  of  any  ceresiu  works,  most  of 
whom  are,  moreover,  under  engagement  to  buy  from  the 
syndicate  alone.  A  few  of  the  ceresin  makers,  having 
mines  of  their  own,  were  able  to  make  better  terms  than 
the  bulk,  who  have  to  put  up,  as  best  they  may,  with  the 
increased  rates  for  raw  material.  The  Austro-Hnngarian 
Lander  Bank,  which  is  interested  in  the  association,  is 
said  to  be  endeavouring  to  obtain  a  concess'on  for  forming 
a  share  companv,  to  carry  on  the  work  of  the  syndicate. 

-  C.  S. 
Denaturing  of  Acetates. 
Chem.  and  Druggist,  Aug.  28,  1897,  359. 

A  tax  of  62  frs.  50  cents  is  levied  in  Paris  upon  evely 
loo  kilos,  of  vinegar,  with  a  corresponding  amount  upon 
acetic  acid  or  acetates,  which  thus  becomes  a  considerable 
obstacle  in  many  industries.  It  is  now  proposed  to  admit 
the  acetates  and  acid  duty  frse,  provided  they  are  denatured 
as  to  in. tit  them  for  domestic  use  or  for  conversion  into 


vinegar.  Altogether  six  methods  of  denaturing  are  sug- 
gested, viz.,  the  addition  of  (a)  1  per  cent,  of  Methylene 
Blue,  ferric  nitrate,  copper  sulphate,  Khodamine,  or  Victoria 
Blue ;  (/j)  2  to  3  per  cent,  of  copper  acetate  ;  (c)  3  pet- 
cent,  of  vitriol ;  (rf)  5  grms.  of  soluble  Naphthol  Black,. 
Blue.  Bed,  or  Yellow,  per  litre  of  acetic  acid  ;  (e)  7  grms.  of, 
arsenic  per  litre  ;  or  (/)  2  grms.  of  lead  acetate  per  litre. 

BOARD  OF  TRADE  RETURNS. 

Summary  op  Imports. 


Articles. 

Month  ending  31st  August 

1896. 

1897. 

£ 
1,836,201 

411.S99 

612,811 

6,036,984 

£ 
1,572.652 

Oils ." 

Raw  materials  for  non-textile  in- 
dustries. 

5,635,210 

Total  value  of  all  imports  .... 

32,480,473 

83,371,385 

SUMMARY   OP 

Exports. 

Articles. 

Month  ending  31st  August 

1896. 

1897. 

Metals  (other  than  machinery)  .... 

£ 
2,620,119 
557,522 
2,548,560 

£ 
2,615,718 

.-.99.1911 

2,394,179 

20,326,796 

18.773,997 

Imports  op  Metals  for  Month  ending 

31st  August. 


Articles. 

Quantities. 

Values. 

1S96. 

1897. 

1896. 

1897. 

CoDper : — 

Iron : — 
Ore „ 

Bolt,  bar,  &c , 

Steel,  umvrought . .      „ 
Lead,  pig  and  sheet      „ 

15,055 
9,172 
6,107 

455,218 

6,829 

2,088 

18,087 

84,708 

.j  ..-., 

91,884 
5,977 

13.053 
5,631 
4,301 

491,411 

0.41 19 

2.17S 

11,306 

ls.Tiis 

.  34,090 

24,953 
5,256 

£               £ 
60,743  '        68,556 
227.125        150,782 
246,108        214,641 

307,698        379.90S 
49,940           53,301 
21,154  1        23,327 

165.170        136,825 
60.759  i        79,396 

Tin Cwt. 

320            3,284 
118,509        111,697 
277,009  '        74,964 

Other  articles  . .  .Value  £ 

102.83S          89.305 
198,528         196,665 

Total  value  of  metals 

" 

1,836,201 

1.572,652 

Imports  of  Oils  for  Month  ending  31st  August. 


Articles. 


Quantities. 


1896. 


1897. 


Values. 


1896. 


Cocoa-nut Cwt. 

Olive Tuns 

Palm Cwt. 

Petroleum Gull. 

Seed Tons 

Train,  &c.  .., Tuns 

Turpentine Cwt. 

Other  articles  . .  Value  £ 

Total  value  of  oils... 


9,662 

11,957  ' 

818 

900 

96,850 

96,.-.73 

14,958,840 

13,235,414 

1>77 

2.307 

2.7  is 

1,583 

74,844 

56,787 

- 

.. 

£ 
10,348 

28,904 
'.'9.270 
274,959 

39,134 

4.-..902 

119,900 
74,394 


1S97. 


£ 

12,363 
28.5  43 
99,116 
240,588 

,-,r.,i!i;s 
27,536 
6S.307 
72,849 


642,811 


594,905 
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Imports  of  Chemicals  am>  Dvkstuffs  for  Month 
ending  818T    An. 1ST. 


Articli-a. 


Quantities. 


Values. 


l-:*;. 


lsl'7. 


1X90. 


1897. 


Alkali Cwt. 

Buk  damn  r>'.  fto.)     ., 

Brisunone 

Chemieela Value  t 

Cochineal Cwt. 

Oatoh  and  gainbier  Tons 
l>i.-.:— 

Aiiairin ValoeC 

Anilin  ami  other 

Indigo Cwt. 

Nitrate  of  potash  . 

Valonia Tons 

Other  articles. ..  Value£ 

Total  value  of  chemicals 


IV  17 1 
31.192 
8,741 

272 
■_».17"l 


1,351 
86335 

2.122 


1(1,406 
87.797 
47388 

"411 
2387 


X62 

8,1  73 


£ 

9311 
11363 
8,091 

122.311 
1.777 
I2..V.2 

17368 
87471 

18,142 


£ 
B.418 

11353 
107384 

29379 

164  13 

85,  ten 
12,1  1 
16331 
87306 
81,«'l 


360,701 


Imports   op   Haw   Material   for   Xon  -  Textile 
Industries  for  Month  ending  31st  August. 


Articles. 


Quantities. 


1898. 


Bark.  Parurian  . .   Cwt. 

Bristles Lb. 

I'aoutchouc Cwt. 

Gum: — 

Arabic „ 

Lac.  Ac „ 

Gutta-percha...,       „ 
Hides,  raw:— 

Dry , 

Wet 

[Tory , 

Manure: — 

i.,iano Tous 

es M 

Nitrate  of  soda. . . 
Phosphate  of  lime 

Paraffin Cwt. 

Linen  rags Tons 

Esparto „ 

Pulp  of  wood „ 

Rosin Cwt. 

Tallow  ami  stearin 

Tar Bart-els 

Wood:— 

Hewn Loads 

Sawn 

Staves 

Mahogany 

Other  articles Value  £ 

Total  value 


1897. 


Values. 


1S96.  1897. 


1,936  924 

331.641 

25,143         81,272 


3,335 

10,765 

K748 

40,108 

1,126 

SIS 
331  1 

• 

K 
17.7V 
1,562 
14,126 
25,025 
159921 
161^23 

81 1,982 

970331 

18357 

3.160 


7.12s 
11.177 
3338 

10,672 

52.211' 

7"7 


£  £ 

4,185  I         1,440 

39,740  .      39,193 

280,507  227.102 


6358 
61,682 

•H',2 1'.l 


i  i.r.ss 
35322 

32.21.' 


3368 

565 

36381 

62,720 

837S 
15311 
35364 

108,177 
34561 

• 

1443301 

13.156 

6,711 


94,495  104,096 
78,123  112.77s 
11,644         81450 


3,741 
12,446 

15,408 
57,811 

161,2(7 
18,711 


896,790 

8489,936 

87,461 

vis. m 


11,736 

1.272 

83,629 
63,783 

172.120 
39,407 

81,590 

8,641.104 

68331 
975, 123 


5,036,9X1      5,635,240 


Besides  the  above,  drugs  to  the  value  of  <5,471f.  were  imported,  as 
against  64,7781  in  August  1896. 


Exports  of  Drugs  and  Chemicals  for  Month 

ENDING    31-T    At  ..1ST. 


Articles. 


Quantities. 


1S96. 


1S97. 


Values. 


1S97. 


Alkali Cwt. 

Bleaching  materials    „ 
Chemical  manures    Tons 

Medicines Value  £  , 

Other  articles. ..       ., 

Total  value 


£ 

£ 

323363 

376486 

■ 

■ 

B7.085 

35,145 

50,496 

17  1.7'.'.' 

.. 

■ 

■ 

220.353 

215,553 

"'.',190 


Exports  ot  klrraxa  (othm  cbam  m  u  hinert)  fob 
Month  ending  81m   Aw    - 


Brass Cwt. 

Copper : — 

Inwrought.... 

Wrought , 

Hiied  metaJ 

Hardware Value  £ 

1  iiiplrm.nts 

Iron  and  steel . . .    Tons 
Lead „ 

Plated  waxes  . ..  Value  £ 
Telegraph  wires  .       „ 

Tin  Cwt. 

Zinc 

Other  articles  ..  Value  £ 

Total  value 


Quantities. 


1S90. 


1x97. 


28.791 
21^09 
11,781 


311.5!"; 
8,854 


10.087 
18310 


9,018 

82,713 

15.715 


887,719 

2,824 


8,110 

11,027 


Values. 


1896. 


£ 
88,437 

71,041 
65,509 

164,123 

1,917.1(19 
29395 
87356 

65,176 

32,175 

9348 


|x;.7. 


£ 

38,470 

105,772 
67394 

101369 

1,853,705 
80308 
29.223 
93,475 
2.:..;  17 
11380 
84376 


2.020.111'      2.615,718 


Exports  of  Miscellaneous  Articles  for  Month 
ending  31st  AnnsT. 


Articles. 


Quantities. 


1886. 


1897. 


Values. 


1898. 


1897. 


Gunpowder Lb.     '     550,800 

Military  stores..  Value  £ 

Candles Lb.       1,534,600 

Caoutchouc Value  £ 

Cement Tons  25,217 

Products  of  coal  Value  £ 

Earthenware  ...        „ 

Stoneware , 

Glass:— 

Plate Sq.Ft.        152,72s 

Flint Cwt.  7368 

Bottles „  57,723 

Other  kinds....      „  19,695 

Leather:— 

Unwrought , 

Wrought Value  £ 

Seedoil Tons  5344 

Floorcloth   Sq.Yds.    1351,800 

Painters'  materials  Val.  £ 

Paper  Cwt.  70,941 

Bags Tons   ,         8347 

Soap Cwt.  57,531 

Total  value 


1,081,900 

l.ssV.000 
36l089 


145,955 

7378 

56.162 

80,984 

12,569 

8312 
1388,900 

80348 

59,442 


£ 
10371 

159,152 

108371 

43,350 
105,157 
164,087 

19,777 

9,824 
16,466 
87381 
15,259 

101363 

40,931 
923*6 

128,641 

112.273 
22,153 
59,107 


£ 
17,746 
95.728 
24,206 
94363 
60,257 
97478 

119,446 

12.505 

7320 
15.550 
86327 
14,990 

102.408 

71,656 
117366 

118382 
22,948 
57,836 


2348,560     8394479 


iHontblp  patent  list. 

"  The  dates  given  are  the  dates  of  the  Official  Journals  in 
which  acceptances  of  the  Complete  Specifications  are  advertised. 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— PLANT,  APPARATUS,  and  MACHINERY, 

Applications. 
Improvements  in  smokeless  furnaces. 


Chemical  boiling-down  pans  expan- 
Aug.  IS. 

Improvements    in   condenser?. 


18,950.  P.Boimare 
Aug.  16. 

19,077.  W.  Astley. 
sion  trough  bottoms. 

19,196.  E.    Stephenson. 
Aug.  19. 

19,249.  A.  Fidier.  Improvements  in  and  relating  to 
precipitating  tanks  and  the  like.     Aug.  20. 

19,344.  T.  Swift  and  G.  H.  Swift.  A  liquid  composition 
for  the  removal  and  prevention  of  scale  and  protection  from 
corrosion  on  inside  of  boilers.     Aug.  21. 

19,372.  A.  J.  Boult.— From  P.  Muratel,  France.  Im- 
provements in  filtering  apparatus.     Aug.  21. 
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19,405.  A.  Cottier  and  J.  Jacquetin.  System  of  hydro- 
extractor.     Aug.  23. 

19,468.  F.  Turnbull.  Apparatus  for  washing  coal,  coke, 
and  similar  materials  and  minerals.     Aug.  24. 

19,718.     T.     li-     Berkley.       Improvements    in 
consuming  furnaces.     Aug.  21 

20,218.  J.  Weiehinaun.  Improvements  in  distilling 
apparatus.     Sept.  2. 

20,349.  H.  J.  Demuth,  E.  X.  Perkins,  and  J.  T.  Dade. 
Improvements  in  brine-evaporating  apparatus.     Sept.  4. 

21,285.  J.L.Collier.     See  Class  XVI. 

21,311.  G.  T.  Holloway.  A  new  or  improved  laboratory 
gas  furnace.     Sept.  17. 

21,359.  A.  Barr  and  W.  Stroud.  Improvements  in  appa- 
ratus for  the  production  of  high  vacua.     Sept.  17. 

Complex]    Specifications  Accepted.* 
1896. 

19,039.  W.  Defries.     Filtering  apparatus.     Sept.  1. 

22.109.  W.  H.  Strype  and  .1.  A.  Mason.  Improvements 
in  metal  hampers  or  baskets  for  carboys.     Sept.  15. 

23.1S9.  A.  S.  Barbara  and  L.  de  Wittenbach.  Improve- 
ments in  apparatus  for  sterilising  milk  and  other  liquids. 
-     -.  8. 

23,379.  H.  F.  Stanley  and  The  Farringdon  Works,  Ltd. 
Improvements  in  apparatus  for  refrigerating  air  and  other 
gases.     Aug.  25. 

23,723.  T.  C.Taylor  and  J.  F.  Tolson.  Improvements 
in  retorts  for  carbonising  machines.     Sept.  8. 

24,405.  R.  M.  McDougall.  Improvements  in  the  packing 
of  the  tubes  in  the  rectifiers  of  Coffey's  distilling  apparatus. 
Sept.  15. 

28,728.  1'.  E.  Placet.  Improvements  in  the  lining  of 
crucibles  and  furnaces.     Sept.  22. 

1S'j7. 

17,35C.  \V.  G.  Heys. — From  J.  Klein,  of  the  Maschinen 
und  Arniaturfabrik  vormals  Klein,  Schauzlin,  and  Becker, 
Germanv.  Improvements  in  apparatus  for  cooling  liquids. 
Sept.  1." 

18,57S.  II.  Ilirze!.  An  improved  absorption  apparatus 
for  absorbing  ga<es  in  liquids.     Sept.  22. 

II.— FUEL,  GAs,  and  LIGHT. 

Aim  rCATIONS. 

18,901.  J.  \V.  Scarth  and  W.  A.  Thornton.  Improve- 
ments in  apparatus  for  the  generation  of  acetylene  gas,  and 
like  purposes.     Aug.  1G. 

18,907.  A.  Deuieh.  Portable  apparatus  for  producing 
acetylene  gas.     Aug.  1G. 

18,971.  .1.  1!.  Wigham.  Manufacturing  acetylene  gas 
from  calcium  carbide.     Aug    17. 

18,978.  C.  E.  Billing.  Improvements  in  the  method  of 
and  means  for  the  economical  use  of  gas  for  lighting 
purposes.    Aug.  17. 

I8,9S'J.  II.  Maxim  and  W.  H.  Graham.  Method  and 
tratus  for  the  production  of  calcium  carbide  ;  applicable 
also  to  other  purposes.      Aug.  17. 

19.110.  W.  E.  Kochs.  Improvements  in  coke  ovens  and 
in  machinery  in  connection  therewith.  Complete  Speci- 
fication.    Aug.  19. 

19,319.  E.Barnard.  Improved  apparatus  for  generating 
and  supplying  acetylene  or  other  gases.     Aug-  20. 

19,411.  II.  d.  lVll,ai.d  The  -Niagara  Falls  Acetylene 
Gas  Machine  <  ompany,  Ltd.  Apparatus  for  the  production 
and  Of    acetylene   gas.       Complete   Specification. 

Aug 

19,437.  A  A.  loir-clicim.  Manufacture  of  "  manth  s  " 
and  the  like  for  incand  lights.     An. 

19,442.  .1.  V.  Johnson.— From  ('.  Bartelt  and  F.  Bartelt, 
Germany.  Treatment  or  preparation  of  oxygen  to  brina 
it  into  a  form  suitable  fc  r  internal  application.     Aug.  23. 


•  See  Xote  (*)  on  previous  page. 


19,590.  F.  M.  Mooncy.  Treatment  of  the  oxide  of  iron 
used  for  the  absorption  of  sulphuretted  hydrogen  in  the 
purification  of  illuminating  or  other  gases  or  otherwise. 
Aug.  25. 

19,615.  O.  Munsterberg.  Improvements  in  apparatus 
for  the  manufacture  of  acetylene  gas.     Aug.  25. 

l'j,7GJ.  A.  A.  Fliirseheim.  Manufacture  of  "mantles" 
or  the  like  for  incandescent  gas  lights.     Aug.  27. 

19,798.  J.  H.  II.  Duncan  and  G.  Bourrelly.  Method 
and  apparatus  for  producing  flame  and  light  by  the  use  of 
hydrocarbons.     Aug.  27. 

19.S23.  T.  Thorp  and  T.  G.  Marsh.  Improvements  in 
apparatus  for  the  production  of  acetylene  from  calcium 
carbide  and  water.     Complete  Specification.     Aug.  28. 

19,887.  L.  G.  Harris.  Manufacture  of  gas  from  garbage 
and  other  refuse.     Aug.  28. 

19.SS9.  F.  J.  Lothammer.  Method  of  and  apparatus  for 
carburising  air.     Complete  Specification.     Aug.  28. 

19,951.  L.  Chambault.  Method  and  apparatus  for  gene- 
rating and  burning  acetylene  gas,  chiefly  designed  for  use 
on  velocipedes,  autocars,  boats,  and  the  like.  Complete 
Specification.     Aug.  30. 

20,011.  E.  .T.  Dolau.  Improvements  in  acetylene  gas 
generators.  Date  applied  for  March  19,  1897,  being  date 
of  application  in  United  States.  Complete  Specification. 
Aug.  31. 

20.051.  F.  Rhind.  Improvements  in  gas  generating. 
Date  applied  for  Feb.  27,  1897,  being  date  of  application  in 
United  States.     Complete  Specification.     Aug.  31. 

20.052.  F.  Rhind.  Improvements  in  gas  generating 
lamps.     Aug.  31. 

20,142.  F.  A.  Keiffer.  Improvements  in  apparatus  for 
the  automatic  supply*  of  carbide  of  calcium  in  the  produc- 
tion of  acetylene  gas.  Date  applied  for  Feb.  4,  1S97,  being 
date  of  application  in  France.     Sept.  1. 

20,181.  W.  Dancer.  Improvements  in  the  production 
of  gas  for  illuminating  and  heating  purposes  and  of  certain 
bye-products.     Sept.  2. 

20,225.  L.  Freudenthal.  An  improved  solution  or  fluid 
for  impregnating  incandescent  bodies.  Complete  Specifica- 
tion.    Sept.  2. 

20,319.  E.  Saizenberg.  Improvements  in  incandescent 
gas  lighting.     Complete  Specification.     Sept.  3. 

20,381.  J.  A.  Sinclair  and  E.  R.  Powell.  Improvements 
iu  means  or  apparatus  for  use  in  the  production,  storing, 
and  cooling  of  acetylene  gas.     Sept.  4. 

20,464.  A.  Chauvel  and  G.  Menetrier.  Improvements 
in  the  manufacture  of  fuel  cakes  or  blocks  for  industrial 
and  domestic  purposes.     Sept.  6. 

20,532.  C.  Petit  anil  G.  Gavrel.  Improvements  in  or 
relating  to  apparatus  for  the  manufacture  of  acetylene  gas. 
Date  applied  for  March  8,  1857,  being  date  of  application 
in  1  ranee.     Sept.  7. 

20,537.  F.  Windham  and  E.  Fry.  Portable  lamps  for 
producing  gas  from  carbide  of  calcium.     Sept.  7. 

20.571.  U.  Kahns.  Process  and  apparatus  for  the  pro- 
duction of  carburetted  air  for  incandescent  gas  light. 
(  Complete  Specification.     Sept.  7. 

20.572.  H.  H.  Leigh. — From  H.  Abraham  and  L. 
Marmier,  France.  Generating  of  ozone  and  apparatus 
therefor.     Sept.  7. 

20,574.  G.  Lebrun  and  F.  Coraaille.  A  burner  for 
acetylene  and  other  gases  rich  in  carbon.  Date  applied 
for  March  4,  1897,  being  date  of  application  in  France. 
Complete  Specification.     Sept.  7. 

20,886.  J.  Dyruoud.  Apparatus  for  producing  luminous 
water-gas.     Sept.  11. 

20,987.  F.  S.  Thorn  and  C.  Hoddle.  Acetylene  generator 
for  lighting  cycle  and  other  vehicle  lamps.     Sept.  Li. 

21,094.  G.  B.  Ellis. — From  X.  Lepage  and  L.  M.  Maison- 
nier,  France.  Improvements  in  apparatus  for  producing 
acetylene  gas.     Sept.  14. 

21,114.  H.  R.  Bean  and  H.  Ringwood.  Improvements 
in  apparatus  for  the  generation  of  acetylene  and  other 
gases.     Sept.  14. 
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81,115.  T  I  ,  of  Ihe  firm  of  W   J    I 

Ml. 
.1     Carter.      The   Tarter  incai 
mantle  and  chimney  protector.     Sept.  15. 

81,346  W.  A.  Thornton.  Improvements  in  or  relating 
to  apparatus  t"i    thi  i  of  acleyleoegas  and  like 

purposes.     Sept.  17. 

31,347.  W.   A     f/hornton.     Improvement   in  or 
ti  apparatus  for  the  generation  of  acetylene  gas  and  like 
-.  -     Sept.  1 7. 
81,372.  E.  C.  Chardin.     Improvements  in  apparatus  for 
producing  Sept.  17. 

81,464.  .1    YVindmiillcr,  of  the  firm  of  Windmuller  and 
An   improved    device  for    producing    and    burning 
acetylene  gas.     Sept.  18.     Complete  Specification. 

COMrLETB    Sri,  it!'   lll"\-    ACCEl  rr.D. 

- 

11,109  i  .  Weygang.  Improvements  in  application  of 
artificial  fuel.     Aug.  SS. 

19,044.  A.  P.de  Villepigne, V.  Fonrnier, and  (i.  Shenton. 
Apparatus  for  extracting  oxygen  from  the  air. 

I    S         Bickford.     Apparatus  for  lighting  and 
heating  by  means  of  petroleum  vapour.     Sep(   - 

W    W.   Hughes  :il.1   S.  Willson.     Treatment  or 
utilisation   >f  peat  and  its  products.    Sept  t-. 

snay   and    L.    Pillion.      Apparatus    for 
generating  and  storing  acetylene  gas.     Sept.  1. 

P.    1;     de    1'.   d'Humy.     Manufacture   of  fuel. 

i  14.    E.    Chesnay   and    L.    Pillion.      Apparatus    for 
generating  and  storing  acetylene  gas.     Sept  8. 

20,713.  J.  L.  Waklapfel.  Iinprovi  nients  in  burning 
liquid  hydrocarbons  in  conjunction  with  an  incandescent 
hood  or  mantle  to  produce  an  incandescent  oil  burner. 
Sept.  -2-2. 

22,194.  P.  Jebsen.  Process  for  carbonisation  of  peat  by 
electric  heating.     Aug.  25. 

»8.   I      W.  S     Crawley,    A.    Soames,    and    ('.    V. 
Drysdale.     Method  of  obtainii  _  ious  supply  of 

r  vapour  under  pressure.     Sept.   15. 

A.  Questin.     Improvements  in  and  relating  to 
incandescence  bodies  for  heating  purposes.     Sept.  22. 

-  ;.  F.  B.  Grundy  and  J.  Moeller.     Improvements  in 
the  manufacture  of  appliances   for  effecting  self -light  it 
gas.     Sept.  1. 

3    W.  .1.   Mackenzie.     Improvements  in   apparatus 
aerating  acetylene  gas.     Sept.  15. 
24.611.  A.   Kay.      Improvements  in   portahle  ap] 
rating  anil  storiDg  acetylene  gas.     Sept.  22. 

.  L.  Pillion,  ami  0.  Bertolus. 
Apparatus  for  automatically  producing  and  storing 
acetylene.     Sept.  15. 

25.4S8.  A  Fonrnier.  Apparatus  for  the  production  of 
acetylene  _  -        22. 

_  B27.  E.  Skriwan.  Improvements  in  the  method  of 
and  meaus  for  bindins  mantles  for  incandescent  lights. 
Sept.  22. 


1897. 


1777.  L.  Denayrouze. 
incandescent  gas 

714.  U.    Kesselriug. 


An  improvement  in  burners  for 
Sept.  1. 

An  improved  apparatus    for    the 
manufacture  of  acetylene  gas.     Sept.  1. 

21.  H.  Freise.     Process  for  manufacturing  a  smoke- 
less  inflammable  wick.     Sept.  S. 

14.091.  E.  Jimeno.     Improvements  in  or  connected  with 
gas  holders  for  acetylene  and  other  lighting  gases.     Sept.  8. 
15,963.  A.  Kiesewalter.     Improvements   in   incandescent 
mantles.     Sept.  15. 

1 » • .  1  -i 3 .  A.  George.     Improvements   in  the  manufacture 
of  briquette  fuel.     Sepl    -. 


16,195.  <;.   C.    Marks.— From    A.    I  Prance. 

Improvements  in  apparatus  for  the  generation  ol 
Sept  8. 
I  7,oji  .    E.    *  iodin.      I  in ; 
S    it.  1. 
1,005.   W.    i'.    i  n. — From    A.  Julien,   Belgium. 

Improvements  in  and  relating    I  i   apparatus  Cor 
heating  <>r  lighting)  gas  by  the  aid  of  volatile  bydrocarl 
Sept  - 

UI.— DESTE1  CTIVE  DISTILLATION,  TAB 

pkodui  rs 

Complete  5  ptbd. 

189G. 

149.  .T.  Meikle.  Improvements  in  obtaining  benzene, 
toluene,  and  other  products  from  mineral  oils  and  liquid 
tar-.      Sept.  15. 

IV._ COLOURING   MATTERS   r,n  DYES. 
Applu  ltioxs. 
18,990.  T.    B.    Shillito.— From    J.    R.  Geis 

erland.  Production  of  paradinitrodibenzyldisulpho  acid 
and  of  new  colouring  matters  or  dyes.     Aur.  17. 

19.I9S.  T.    11.  Shillito.— From  J.    B.    Geigy    and 
Switzerland.      Manufacture  of    aldehydonaptholsnlphonic, 
aldehydonaptholcarboxj  lie,     and     aldehydonaptholsolpho- 
carboxylic    acid-    and    of   new    blue   and    green    colouring 
matter-  or  ilyes  therefrom.     Aug.  24. 

19,622.  II.  E.  Newton.  — From  The  Farbenfabriken 
vorraals  F.  Bayer  and  Co.,  Germany.  Manufacture  of 
authraquinone  dyestuffs.     Aug.  25. 

19,634.  ii.  Iniray.  —  From  H.  Schneider,  Germany. 
Manufacture  of  a  new  amido  ha-e  and  new  direct-dyeing 
polyazo  dyestuffs  therefrom.     Aug.  85. 

19,749.  P.  ('anuell-Bunu.  Manufacture  of  colours. 
Aug.  2  7. 

19, 7*:;.  B.  Webb.  Improvements  in  security  inks. 
Complete  Specification.      Aug  27. 

19,785.  G.  B.  Ellis.— From  La  Societe  Chimique  de- 
Usines  du  Bh6ne  anciennement  Gilliard  P.  Monnet  et 
Cartier,  France.  Production  of  colouring  matters  and 
intermediate  product-.     Aug. 27. 

19,790.  C.  E.  Anquetel.  A  :  w  or  improved  ink. 
Aug.  27. 

i.  I.   Levinstein   and  Levinstein,  Ltd.     Production 
of  colouring  matters.     Aug.  30. 

19,994.  J.  V.  Johnson.  —  From  The  Badischc  Anilin 
and  Soda  Fabrik,  Germany.  Production  of  new  colouring 
matters  related  to  the  rhodamine  series.     Aug.  31. 

30,126.  O.  Imray.  —  From  The  Farbwerke  vormals 
Meister,  Lucius,  and  Brfining,  Germany.  Manufacture  of 
dye-tuff  directly  dyeing  cotton  black.     Sept.  1. 

278.  T.  B.  Shillito.— From  J.  B.  Gei£y  and  Co., 
Switzerland.  Manufacture  of  rew  polyazo  colouring 
matters  or  dyes.     Sept.  3. 

80,333.  W.  H.  Clans,  A.  Bee,  and  L.  Marchlewski. 
Production  of  new  derivative-  of  alkyl-hydroxv-para- 
amidohenzenes.     Sept.  4. 

20,410.  E.  S  Wilson  and  E.  Stewart.  Improvements 
in  the  production  of  dyes.     >ept.  6. 

■49  H.  E.  Newton.— From  Farbenfabriken  vormals 
Friedrich  Bayer  and  Co.,  Germany.  The  manufacture  or 
production  of  colouring  matters  derived  from  anthra 
quinone.      > 

'  I.  Imray.  —  From  The  Farbwerke  vormals 
Meister,  Lucius,  and  Kriming,  Germany.  Manufacture  of 
new  alizarine  dyestuffs.     Se;  - 

21,060.  I.  Levinstein  and  Levinstein,  Ltd.  Manufacture 
or  production  of  colouring  matters.     Sept.  14. 

21,297.  J.  T.  JohDson.— From  The  Badische  Anilin  and 
Soda  Fabnk,  Germany.  The  manufacture  and  production 
of  new  black  colouring  matters  derived  from  naphthazarine 
Sept.  16. 
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21,316.  I.  Levinstein  and  Levinstein,  Ltd.  Manufac- 
ture or  production  of  colouring  matters.     Sept.  17. 

81,1  98.  J.  Y.  Johnson. — From  The  Badische  Anilin  and 
Soda  Fabrik,  Germany.     Nee  Class  XIII. 

121,399  A.  G.  Green  and  A.  K.  Wahl.  Improvements 
in  the  preparation  of  colouring  matters  for  cotton. 
Sept.  17. 

21,451.  O.  Iniray.— From  The  Farbwerke  vormals 
Meister,  Lucius,  and  Briining,  Germany.  Manufacture 
of  blue  to  green  dyestuffs  soluble  in  water.     Sept.  18. 

Complete  Specifications  Accepted. 

1896. 

21,197.  G.   B.  Ellis. — From    La  Societe    Chimiqne    des 

Osinea  du  Rhone   anciennement  G.  P.  Monnet  et  Cartier. 

Improvements  in  the  production  of  colouring  matters. 
Sept.  8. 

21,211.  W.  Clark.     From  C.  H.  Boehringer  and  Sohn. 

Process  of  preparing  solutions  of  artificial  and  natural 
colouring  matters  for  dyeing  and  printing  purposes. 
July  7. 

24,134.  S.  Pitt.— From  L.  Cassella  and  Co.  Introduc- 
tion of  a  blue  dyestuff  suitable  for  dyeing  wool.     Sept.  15. 

V.— TEXTILES,  COTTON,  WOOL,  SILK,  Etc. 
Applications. 

18,928.  F.  Vanoutryve.  Process  and  apparatus  for  treating 
cotton  and  other  vegetable  fibre,  either  in  the  woven  or 
filamentous  condition,  for  imparting  lustre  thereto.    Aug.  16. 

19,256.  W.  Baldwin.  Improvements  in  the  process  of 
and  means  for  sizing  yarn.     Aug.  20. 

20,222.  W.  Grandage  and  H.  Grandage.  Improvements 
in  or  relating  to  the  treatment  of  cotton  and  other  yarns, 
and  in  apparatus  therefor.     Sept.  2. 

Complete  Specification's  Accepted. 
1896. 

20,714.  R.  Thomas  and  E.  Prevost.  Improvements  in 
mercerising  vegetable  fibrous  substances.     Sept.  8. 

20,737.  C.  O'Brien  and  J.  Shearer.  Method  for  im- 
proving the  colour  of  raw  jute  fibre.     Sept.  22. 

20,960.  O.  Junge. — From  S.  B.  Allison.  Improvements 
in  machines  for  separating  and  cleaning  the  fibres  of  plants 
of  every  description.     Sept.  1. 

VI.— DYEING,  CALICO  PRINTING,  PAPER 

STAINING,  and  BLEACHING. 

Applications. 

19,095.  II.  Seidel.  Improvements  in  the  mordanting  of 
fibrous  materials  preparatory  to  dyeing  such  materials. 
Aug.  17. 

19,260.  W.  Hadfield,  J.  J.  Sumner,  and  H.  Hadfield. 
Improvements  in  method  and  means  for  bleaching  textile 
fabrics.     Aug.  20. 

19,269.  J.  O.  Barlow.  Improved  chemical  process  for 
the  dyeing  of  vegetable  and  animal  fibres  with  reduced 
indigo.     Aug.  20. 

19,592.  E.  Laube  and  H.  Hesch.  Improvements  in 
method  and  apparatus  for  bleaching  and  treating  textile 
fibres  and  yarns.     Aug.  25. 

0.  B.  Willc-.x.— From  Badische  Anilin  and  Soda 
Fabrik,  Germany,  Improvements  in  the  production  of  dis- 
charge effects  on  indigo.     Sept.  2. 

Complete  Specifications  Accepted. 
1896. 

23,635.  E.  Makin,  jun.  Improvements  in  connection 
with  kiers  and  like  vessels  for  bleaching,  dyeing,  and 
similarly  treating  textile  materials,  varus,  and  fabrics. 
Sept.  15. 

23,718.  II.  Hcntley.  Improvements  in  apparatus  for 
scouring  and  dveing  hanks  of  yarn  or  fibrous  material. 
Sept.  15. 


23,741.  A.  Liebmann  and  W.  Kerr.  Improvements  in 
the  methods  or  means  for  mordanting  yarns,  threads, 
fabrics,  and  other  materials  composed  of  fibres  having  a 
vegetable  origin.     Sept  15. 

1897. 

14,319.  V.  Floquet  and  L.  Bonnet.  Improvements  in 
bleaching  and  disinfecting  fibrous  materials,  and  apparatus 
for  that  purpose.     Sept.  1. 


VII.— ACIDS,  ALKALIS,  and  SALTS. 
Applications. 

19,107.  F.  M.  Lyte,  O.  J.  Steinhart,  and  W.H.  Wick- 
ham.     Production  of  ammonic  phosphates.     Aug.  18. 

19,512.  J.  W.  Keneval,  C.  A.  Spofford,  and  J.  H.  Mead. 
Means  for  manufacturing  carbides.  Complete  Specifica- 
tion.    Aug.  24. 

20,346.  A.  Haaz.  Improvements  in  apparatus  for 
making  vinegar.     Sept.  4. 

20,567.  W.  Muir.  A  new  alkaline  compound,  a  method 
of  forming  it,  and  a  description  of  some  of  its  uses.    Sept.  7. 

21,073.  J.Reich.  Method  of  transforming  silico  fluorides 
and  borofluorides  into  corresponding  fluorides  or  fluorine 
compounds.     Complete  Specification.     Sept.  14. 

21,178.  J.  Hargreaves.  Improvements  in  and  relating 
to  the  treatment  of  solutions  of  carbonates  of  soda  result- 
ing from  electrolysis  of  chloride  of  sodium,  and  in  apparatus 
applicable  for  use  therein.     Sept.  15. 

Complete  Specifications  Accepted. 
1896. 

18,468.  I.  Jurin.  Proceeding  for  cleaning  carbonic  acid 
Aug.  25. 

18,589.  J.  Hargreaves  and  R.  Armstrong.  Manufacture 
and  treatment  of  detergent  and  bleaching  compounds,  and 
apparatus  employed  therein.     Sept.  I. 

20,423.  P.  Jensen. — From  H.  Cappelen  and  D.  Cappelen. 
Improvements  in  pumping  apparatus  for  chlorine  gas  and 
the  like.     Sept.  15. 

22,512.  M.Schwab.  Improved  method  of  and  apparatus 
for  concentrating  sulphuric  acid.     Sept  15. 

22,792.  J.  W.  Chenhall.  Improvements  in  the  manufac- 
ture of  bleaching  compounds.     Sept.  15. 

23,614.  J.  W.  Weston  and  T.  I.  Weston.  Improvements 
in  the  manufacture  of  salt  from  brine,  and  in  apparatus 
therefor.     Sept.  8. 

VIII.— GLASS,  POTTERY,  and  ENAMELS. 

Applications. 

19,003.  H.  Brooke  and  J.  C.  Grout.  Apparatus  for  the 
manufacture  of  glass.     Complete  Specification.     Aug.  17. 

19,303.  W.  Preston.  Improvements  in  glass  annealing 
furnaces  or  leers.     Aug.  20. 

19,493.  C.  C.  Hartuug.  Making  plate  glass.  Complete 
Specification.     Aug.  24. 

20,388.  J.  B.  Vernay.  An  automatic  machine  for  the 
manufacture  cf  bottles  and  other  articles  of  glass.  Date 
applied  for  Feb.  5,  1897,  being  date  of  application  in  France. 
Complete  Specification.     Sept.  4. 

20,399.  W.  Boulton.  Improvements  in  or  applicable  to 
filter  presses  for  treating  potter's  clay  and  other  substances. 
Sept.  4. 

2n,114.  W.  Thomson.     Improved  glass  tiles.     Sept.  6. 

Complete  Specifications  Accepted. 
1896. 

24,033.  J.  Jacques.,  W.  E.  McCalla,  and  J.  Nicholson. 
Improvements  in  the  manufacture  of  articles  in  glass,  tile, 
pottery,  metals,  and  like  substances  by  a  process  for  pro- 
ducing thereon  letters,  figures,  or  designs  in  permanent 
colours.     Sept.  15. 
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84,095,  .'  W".  Knights.  Improved  method  of  making 
coloured  tiles  for  Boon  or  building  purposes.    Sept.  15. 

•    W.  Cliff.     Improvements   in  or   connected  «itli 
tlu'  enamelling  offlre-claj  baths  and  other  articles.     Sept.  1. 
l;    G   ad  and  K.  Good,  jun.     Improvements  in 
machinery  For  manufacturing  glass  vessels.     Sept.  15. 

IX.— BUILDING  MATERIALS,  CLAYS,  MORTARS, 
and  CEMENTS. 

Applications. 

20,670.  T  Hidden  and  C.  Major.  Improvements  in  the 
manufacture  of  cement.     Sept.  8. 

20,900.  E.  M.  Fox.  Improvements  relating  to  the  treat- 
ment  of  wood  and  oilier  substances  for  rendering  the  -Mine 
uninflammable.     Sept.  11. 

21, HI.  J.A.Jones.  Improvements  in  the  manufacture 
of  plaster  for  wall-,  ceilings,  and  the  like.     Sept.  13. 

21,146.  W.  J.  Pearce.  Improvements  in  and  connected 
with  the  vitreous  decoration  of  walls,  panels,  and  other  sur- 
faces.     Sept.  15. 

21,456.  C.  Heap  and  T.  Oddy.  Improvements  in  the 
manufacture  of  cement,  artificial  stone,  preservative  com- 
position, concrete,  or  the  like.     Sept.  18. 

Complete  Specifications  Accepted. 
1896. 

-'.  G.F.Thomson.    Manufacture  and  treatment  of 
artificial  and  other  >toue.  roofing  and  other  tiles,  and  enamel 

and  apparatus  therefor.      Sept.  1. 

2:!, 24  I.  L.  A.  Smart  and  H.Robertson.  Improvements 
in  cement  compositions  for  application  in  steel  and  iron 
.-hips  and  otherwise.     Sept.  1. 

1897. 

15.08S.  1".  D.  T.  Lehmann  and  1'.  X.  Kohlsaat  Im- 
provement" in  fireproof  buildings  and  structures.      Sept.  1. 


X.— METALLURGY,  MINING,  Etc. 
Applications. 

18,900.  F.  \V.  Jackson.  Method  of  extracting  gold  from 
slimes  and  other  deposits.     Aug.  16. 

19,338.  .1.    Riley.      Improvements    in    utilising    si 
cinder  from  steel-melting  furnaces.     Aug.  CI. 

19,480.  E.  II.  T.  Plant  and  S.  Dellow.  Amalgamating 
pan.     Complete  Specification.     Aug.  24. 

19,650.  Kynoch,  Ltd.,  and  A.  T.  Cocking.  Improve- 
ments relating  to  blasting.     Aug.  23. 

19,764.  A.  E.  Thomas.  Thomas's  universal  convenor 
for  cleansing  molten  iron  from  its  impurities  and  con- 
verting the  same  into  refined  iron  or  malleable  iron  or  steel, 
as  may  be  required  to  produce.  Complete  Specification. 
Aug.  27. 

19,922.  E.  van  Toll.  Manufacturing  vanadium  and  its 
alloys.     Aug 

20,312.  S.  O.  Cowper-Coies  and  G.  I?.  Pearce.  Im- 
provements in  the  treatment  of  zinc-bearing  ores  for  the 
obtainment  of  the  zinc  and  other  i  letals  therefrom. 
Sept.  3. 

20,511.  A.  E.  Tucker.  Improvements  in  the  manufac- 
ture of  drawn  metals.     Sept.  7. 

21,006.  C.  P.  Shrewsbury  and  F.  L.  Marshall.  Improve- 
ments in  the  treatment  of  pyri'.ic  ores  to  extract  the  gold 
and  silver  contained  therein.     Sept.  13. 

21,034.  W.  C.  Staeey.— From  F.  H.  Ke.iuo.  Roumania. 
Improvements  in  the  manufacture  of  chilled  castings- 
Sept  14. 

21,092.  C.  W.  Ogdeu,  G.  Wilkins,  and  C.  E.  Morris. 
Improvements  in  and  relating  to  the  treatment  of  auriferous 
ores  and  deposits.     Sept.  14. 

21,123.  T.  J.  Heskett  and  H.  Jones.  Improvements  in 
the  manufacture  of  steel.     Sept.  14. 


21,384.  G.  Attwood.  Improvements  in  the  treatment  of 
ores,     Sept.  17. 

21,448.  ,1.  Baxerea  and  S,  de  la  Precilla.      I  aprovements 
in  or   relating  to  the  extraction   ol  gold,  silver,  and  i 
metals  From  ores  and  the  like.     Sept  18. 

21,483.  C.  Wetherwax.  An  improved  process  of  treating 
gold  ores.    Sept.  is. 

(  OXPLBTK  SpeCIFICATIOHS  Accepted. 
1896. 

1  1.222.  A.  E.  Tucker  and  1 .  V.  Hughes.  Improvements 
in  ferro-sodium  fluxes.     Sept.  1. 

14,223.  A.  1.  Tucker  and  T.  V.  Hughes.  Improvements 
in  and  connected  with  the  alloying  of  metals.     Sept.  1. 

18,537.  J.  Ducot.  Apparatus  intended  to  determine  the 
quantity  of  metal  which  a  galvanoplastic  bath  should 
deposit  on  the  object  treated.     Aug.  25. 

18,760.  F.  O'C.  Prince.  Mean-  for  introducing.  diffusing, 
and  regulating  the  air  blast  to  cupolas  for  melting  metal. 
Sept.  I. 

20,615.  A.  J.  Uoult.— From  Kochler  and  Co.  Improve- 
ments in  or  relating  to  the  obtainment  of  metals  or  metallic 
compounds  from  ore  residues  or  other  bodies  containing 
them.     Sept.  22. 

22,355.  \V.  P.  Thompson. — From  A.  Sinding-I.ar-t  n. 
Improved  process  for  extracting  metals.     Sept.  1. 

22,721.  T.  Siorer.  Improvements  in  the  treatment  of 
nickel  ores  for  extraction  of  the  nickel  and  the  production 
of  iron  oxide  pigment.     Sept.  15. 

22,923.  W.  Bcardmore  and  II.  V.  Holden.  Improve- 
ments in  casting  armour  plates,  and  moulds  therefor. 
Aug.  25. 

22,976.  D.  C.  Dalzell  and  A.  Fan-ley.  Improvements 
relating  to  the  annealing  of  steel  or  iron.     Sept.  8. 

24.703.  R.  A.  Hadfield.  Improvements  in  the  manufac- 
ture of  iron  alloy-.      Sept.  8. 

25,461.  W.  P.  Thompson.  l-'rom  La  Socie'te  Civile 
d' Etudes  an  Syudicat  de  1'Acier  Gerard.  Improvements  in 
the  manufacture  of  steel.     Sept.  22. 

27,776.  P.  Marius.  Improvements  in  or  connected  with 
the  obtainment  of  metals  or  alloys  by  electrolysis  or  bvdro- 
electro-chemical  action.     S,  ; 

1897. 
290.  W.  E.  May.     Improvements   relating  to  the  casting 
of  metals  and  to  apparatus  for  use  in  connection  therewith. 
Aug.  25. 

3932.  M.  Hinzelmann.  An  improved  process  for  applying 
leaf  metal.     Sept.  22. 

--"7.     O.  Imray. — From    The  Pennyslvania   Salt  Manu- 
facturing Co.     Improvements  in  apparatus  and  applia: 
for  easting  metals.      Sept.  S. 

13,672.  W.E.Harris.  Method  of  treating  and  annealing 
sheet  metal.     Sept.  15. 

15,369.  T.  G.  Bowick.  Improvements  in  and  relating  to 
the  recovery  of  gold  and  other  precious  metals.     Aug.  25. 


XI.— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 

Applications. 

19.035.  H.  S.  Jones,  of  the  firm  of  \Y.  P.  Thompson  and 
i  0. — From  E.  Balbach,  jun.,  United  States.  Improve- 
ments in  electrolytic  apparatus.  Complete  Specification. 
Aug.  17. 

19,037.  J.  S.  Morrison.  Anodes  and  vats  for  use  in  the 
electro  deposition  of  nickel.     Aug.  17. 

19,614.  T.  Scott  and  II.  Ilankins.  Improvements  in 
electric  storage  batteries  or  accumulators.     Aug.  25. 

19,638.  R.  Kennedy.  Improvements  in  electrical  storage 
batteries  and  plates  therefor.     Aug.  25. 

19.S46.  L.  Gnelzow.  Manufacture  of  plates  for  electric 
accumulators.     Complete  Specification.     Aug.  28. 
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I.  II.  Maxim.     I  I   apparatus  for  electro- 

thermally  treating  materials.     Aug.  31. 

20.14.").  A.  I.ehmanu  as  1  -V.  Mann.  Improvements  in 
accumulator  plates.     Sept.  1. 

20,42-;.  A.  E.  McKechnie.  Improvements  in  cells  for 
batteries  and  connections  tberefor.     Sept.  6. 

-  .  W.  E.  Heys.  From  The  Electrical  Copper  Com- 
pany, Ltd.,  France.  Improvements  in  and  connected  with 
the  electro-deposition  of  copper  and  other' metals  on  rotary 
cathodes.     Complete  Specification.     Sept.  7. 

A.  F.  Harris.  Improvements  in  or  connected 
with  anodes  for  apparatus  for  the  electro-deposition  of 
metals.     Sept.  8. 

3.  I!.  E.  F.  Bhodin.     Improved  metallic  diaphragm 
for  electrolysis.     Sept.  9. 

20,845.   A.   Midler.     Improvements  in   accumulators    or 
ndary  batteries  and  :u  means  for  transporting  the  same. 
Sept.  10. 

36.  F.  H.  Perry.  Improvements  in  primary  batteries. 
Sept.  15. 

Complete  Specifications  Accepted. 

1896. 

70.  F.  Dannert.  Improvements  in  electric  batteries. 
Sept.  1. 

21,826.  T.  Froggatt.  Improved  grids  for  plates  in 
secondary  electrical  batteries.     Sept.  22. 

23,258.  15.  E.  Preston  and  C.  Simkins.  Improvements  in 
primary  electric  batteries.     Aug.  25. 

25,001.  J.  M.  Moffat.  Improvements  in  the  cells  or 
boxes  of  electric  batteries.     Sept.  22. 

26,491.  J.  Lelestre.  Improvements  in  and  relating  to 
electric  accumulators.     Sept.  1. 

3.  T.  R.  Canning.  Improvements  in  anodes  for  the 
electro-deposition  of  nickel.     Sept.  S. 

1897. 

1,572.  H.  Leitner.  Improvements  in  electrolytes  for  the 
deposition  of  zinc,  and  for  use  in  secondary  batteries. 
Aug.  25. 

14,508.  J.  Kitsee.  Improvements  in  primary  batteries 
or  cells.     Sept.  1. 

16,942.  C.  Bertolus.  An  electric  furnace  for  the  applica- 
tion of  polyphase  currents  in  processes  of  fusion  or  decom- 
position by  means  of  the  voltaic  arc.     Aug.  25. 

17,026.  C.  D.  Abel.— From  C.  N.  Seoneff,  Russia.  A 
new  galvanic  element.     Sept.  1 . 

17,471.  C.  D.  Abel. — From  Siemens  and  Halske,  Ger- 
many.    Improvements  in  electric  furnaces.     Sept.  1. 


XII.— FATS,  OILS,  and  SOAP. 

Applications. 

19,429.  F.  Arledter.  Manufacture  of  resinous  soap  and 
apparatus  therefor.     Complete  Specification.     Aug.  23. 

19.494.  A.  Cawood.  Preparation  or  composition  for 
scouring  or  washing  wool,  woollen  textiles,  or  any  other 
suitab'.e  animal  or  vegetable  fibre.     Aug.  24. 

32.    J.    McKee.       An    improved    method    of    and 
compound  for  treating  lighting  oils.     Sept.  1. 

i.    W.    II.     rVhiteway-Wilkinson.      An    improved 
Inbrii  -     t.  3. 

20,478.  W.  Ambler  and  J.  A.  Gardner.  Improvements 
in  the  method  of  and  apparatus  for  extracting  fatty  matters 
from  soap  suds  and  like  trade  refuse.     Sept.  7. 

75.  W.  Schub.     An   improved  soap  aud  process  of 
manufacture  .     Sept.  B. 

20,840.    F.  J.  Lotbammer.     An   improved   process   for 

in  and  it-  bomologues.     Sept.  10. 
21.115.   T.  C.  ]  a  of  \V.  J.  Fraser   and 

Co.     Improvement-    in    the   distillation   of  petroleum    and 
other  oil,  and  in  apparatus  therefor.     Sept.  1  I. 


Complete  Specifications  Accepted. 

20.438.  T.  Coad.  Improved  means  and  apparatus  for 
treating  fat.     Sept.  15. 

-  1,025.  F.  W.  Wright  aud  The  United  Alkali  Co.,  Ltd. 
Improvements  in  the  manufacture  and  production  of  "  dry 
soap  "  or  soap-powder.     Sept.  1. 

2i',.2s;,.  E.  G.  Sc-dt.  Improvements  in  the  manufacture 
of  soap.     Sept.  S. 

1897. 

17,738.  B.  Gesell.  Improved  process  for  making  soap. 
Sept.  1. 

XIII.— PAINTS,  PIGMENTS,   VARNISHES, 
RESINS,  INDIA-RUBBER,  Etc. 

Applications. 

19,030.  A.  II.  Eyles.  Apparatus  for  use  in  the  manufac- 
ture of  white  lead.     Aug.  17. 

19,179.  H.  ('.  Woltereck.  Process  of  manufacturing 
white  lead  by  electrolysis.    Complete  Specification.   Aug.  19. 

19.182.  F.  Crane.  Improvements  in  compounds  used 
for  the  production  of  films,  coatings,  or  analogous  purposes. 
Aug.  19. 

19,617.  P.  C.  Carre.  Improved  material  for  paint  and 
processes  for  manufacturing  the  same.     Aug.  25. 

19.727.  P..  J.  Friswell  and  Brooke.  Simpson,  and  Spiller, 
Ltd.  Improvements  in  the  obtaining  of  gutta  percha. 
Aug.  26. 

19.728.  R.  J.  Friswell  aud  Brooke,  Simpson,  and  Spiller, 
Ltd.  Improvements  in  the  obtaining  of  gutta  percha. 
Aug.  26. 

19.729.  R.  J.  Friswell  and  Brooke,  Simpson,  and  Spiller, 
Ltd.  Improvements  in  obtaining  gutta  percha  and  iu  the 
the  utilisation  of  the  bye-products  arising  therefrom. 
Aug.  26. 

19,736.  J.  E.  Bedford  and  C.  S.  Bedford.  Manufacture 
of  varnish.     Complete  Specification.     Aug.  27. 

20,303.  W.  Ramsay.  Improvements  in  the  purification 
of  crude  commercial  gutta  perch?..     Sept.  3. 

20,531.  T.  Thompson.  A  new  or  improved  waterproof- 
ing compound  or  composition.     Sept.  7. 

20,902.  W.  Walters  and  A.  Webb.  Improvements  in 
patent  leather  harness  enamel.  Complete  Specification. 
Sept.  11. 

21,328.  If.  Oldnall.  A  new  or  improved  composition 
for  blacking.      Sept.  17. 

21,398.  J.  Y.  Johnson. — From  The  Badische  Anilin  and 

Soda  Fabrik,  Germany.     Improvements  in  the  manufacture 
of  alizarine  lumps.     Sept.  17. 

Complete  Specification-  Accepted. 
1S96. 
22.721.   T.  Storer.     See  Class  X.' 

1897. 

8,811.  R.  Kingston  and  J.  C.  Rankin.  An  improved 
anti-fouling  aud  anti-corrosive  paint.     Sept.  15. 

17,936.  W.  Ramsay.  Improvements  iu  extracting  aud 
purifying  gutta  percha.     Sept  8. 

18,519.  J.  Goldbleum.  Improvements  in  or  connected 
with  the  manufacture  of  varnishes,  paints,  and  the  like. 
Sept.  15. 

XIV.— TANNING,  LEATHER,  GLUE,  and  SIZE. 

Applications. 

18,930.  C.  I).  Abel.  —  From  the  firm  of  Vereinigte 
Rain-Rottweiler  Pulverfabriken,  Germany.  Manufacture 
of  hard,  dense,  horny,  cellulose  material.     August  16. 

19,216.  B.  Condy  and  A.  Christen.— From  J.  Nuss- 
baumer,  Austria.    Improved  process  of  tanning.  August  ID. 

19,356.  A.  E.  E.  Cantley  aud  E.  SpringDOrn.  Artificial 
imitation  leather.     August  21. 
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19,661.  II.  Bolder.  Improvements  in  liquid  casein  glue. 
Aug.  26. 

,.  i:    n.i  11*.     Apparatus  for  tnnning.     Completi 
Bcation.     Aug.  . 

90,125.    J.    Mossop,  jun.,   and    !■'..    B.    Garland.        V. 
ioiproTed  process  for  tanning  bides  and  skins.     I 
Specification.     Sept.  1. 

80,134.  II.  Sefton-Jones,  of  the  firm  of  W.  P.  1  ho 
and   Co.     From    B.  Bardon,    France.     Improved 
apparatus.    Sept.  1. 

10,973.  J.Hall.  Improvements  in  machinery  for  treating 
-kin-,  hides,  leather,  and  other  like  substances.     Sept  3. 

90,354  K.  .1.  Thibaut.  Improved  means  to  be  used  in 
the  tanning  of  hides  and  skin-.     Complete   Specification. 

Sept  4. 

Complete   Specifications   Accepted. 

12,965.  F.  Billing  and  A.  Letalle.  A  new  material  to  be 
employed  as  a  substitute  tor  leather,  paper,  and  other 
analogous  substances,  and  a  process  of  manufacturing 
the  same.     Sept.  1. 

24,812.  A.  M.  (  lark— From  Lcs  1'ils  dc  F.  P.  Heinricb. 
An  improved  tanning  pp       -      S  pt.  S. 

15,  I..  de  Banrille,  J.  T.  Roulleau,  and  L.  V. 
Rancelaut.  The  manufacture  of  a  substitute  for  leather  and 
the  like,  ami  apparatus  for  use  therein.     Sept.  22. 

1897. 

.  15,404.  L  J.  Boult. — From  G.  Brigalant,  France.  Im- 
proved manufacture  of  artificial  leather  or  leather  substi- 
tute.    Sept.  22. 

ir.,477.  J.  L.  Gareiu.  Improvements  in  or  relatin?  to 
tin  manufacture  of  washable  leather  or  skins.     Aug. 

.  C.  1).  Abel.  —  From  the  firm  of  Vereinigle 
ESIn-Kottweiler  Pulverfabriken,  Germany.  Manufacture 
of  hard,  dense,  horny,  cellulose  material.     Sep'.  22. 

XV.— AGRICULTURE  and  MANURES,  Etc. 
Applications. 

I.  H.  S.  Jones.— From  J.  Pioger,  Franco.  Im- 
provements in  the  quick  removal  to  a  distance  of  town 
refuse  and  its  conversion  into  manure.     Aug.  17. 

.  .1.  K.  .T.  •  New  or  improved   manufac- 

ture or  production  of  fertilising  material.     Si 

21,175.  W.  Walters.  Improvements  in  the  manufacture 
of  artificial  manures.     Sept.  15. 

Complete  Specifications  Accbptbd. 
1896. 
.  A.    Sehlepitzky.      A  new  or  improved    artificial 
manure  or  fertiliser.     Aug.  25. 

1897. 

17.926.  YV.  E.  Rowlands.  Manufacture  of  manure  from 
waste  leather  and  phosphate  of  lime.     Sept.  15. 


XVI.— SUGARS,   STARCHES,   GUMS,  Et  . 

ApPLICATI 

19,497.  E.    R.    Savigny.      Improvements    in   sweetening 
compounds.     Aug   24. 

20,152.  C.  J.  <  rossfield  a-  id  S.  Stein.     Impiovements  in 
or  connected  with  the  manufacture  of  sugar.     Sept.  2. 

"'.  J.  L.  Collier.     Improvement-  in   steam  pans  for 
boiling  sugar  and  other  substances. 

(   implete  Specifications  Accepted. 

1896. 
•   .     Improvements  in  the  granulation   of 
crystaltisable  liquids  and  especially  of  the  by-products  of 
r  manufacture.     Sept.  22. 


1897. 

gc.     An  improved  starch  preparation  and 
process  of  making  the  same,    Sep 

17,144.  .1.    Keil       I  mpl  I 

the  i  of   starch   and  gluten    ml   of  cerealia  and 

legumines.     Sept.  15. 

XVII.— BREWING,   WIXl-'S,  SPIRITS,  Etc. 

Arri  [i  vi  ION'S. 

19,161.  C.  O'Sullivan.  Improvements  in  the  treatment 
of  the  bye-products  brewer-'  and  distillers'  yeast,  or  either 
of  them,  whereby  d  substam  lal   can  be  used 

a-  a  fi  od  by  man,  and  for  other  purposes.      Aug.  19. 

15.    \.    B.   Lennox.     Method  apparatus    t"i 

removing    impurities    from  other    liquids. 

20. 

.  A.  Schulze.     Brewing  beer  without  the  husk-  of 
the  barlej  or  malt     Aug.  27. 

5.    L  Collette,  jun.     Pi  'he  extraction  of 

ation  and  fermentation  by  mucedines, 

and  apparatus  therefor.     O  a   jv. 

20,103.  T.    Hyatt.     Improvements   in   ma'.t   liquors   and 

-  for  manufactnrin  Sept,  1. 

20,107.  B.  S.  Kaufmanrj.  Plant  malt  for  ale  and  beer 
brewery  purposes  instead  and  to  replai  e   partly  the  barley. 

Sept.    1. 

20,218.  J.  Weichmann.     See  Class  I. 

1'.  Skurray.  Improved  process  for  the  produc- 
tion of  fermented  liquors  and  1  I  use  in  the  same. 
Sept.  8. 

20,!  J.  E.  .T.  Johnson.  Improved  treatment  of 
alcoholic  or  fermented  liquids.     Sept.  11. 

Complete  Specifii  itions    Accepted. 

1896. 

25,852.  J.  Schncible.  Improvements  in  the  manufacture 
of  fermented  liquors.     Sept.  22. 

1897. 

18,112.  II.  II.  lake.— From  L.  >.  Langville  and  H. 
Tauszky,  United  States.  Improvements  in  and  relating  to 
the  manufacture  of  yeast.     Sept.  22. 

XVIII.— FOODS,  SANITATION".  Etc.,  and 
DISINFECTANT'-. 

Applk  itions. 

- 1  — Foods. 

19,161.  C.  O'Sullivan.     Sei  Class  XVII. 

19,215.  W.  Majert.  Manufacture  oi  treatment  of  butter 
for  the  removal  of  bacilli  and  germs.     Aug.  19. 

19.357.  H.  Higgins.  Froteid  breads,  -  -.and  cakes. 
Aug.  21. 

19,446.  II.  Grono  and  H.  Patcson.  Process  of  chilling 
and  freezing  meat  and  other  alimentary  substances,  and 
means  therefor.     Complete  Specification.     A   s 

19,979.  C.  Estcourt.  Production  of  a  valuable  food  for 
animals.     Aug.  31. 

19.9S0.  C.  Estcourt.  Production  of  a  new  food  for 
human  consumption.     Aug.  31. 

20,013.  ¥..  G.N.  Salenins.  Method  and  apparatus  for 
sterilising  milk  and  other  liquids.  Complete  Specification. 
Aug.  3L 

20,527.  A.  W.  Krthwell.— From  T.  T.  Rothwel],  Victoria. 
Elimination  of  tannin  from  tea  in  infusion.     Sept.  7. 

20.S9S.  W.  G.  Coventry.  Improvements  in  the  applica- 
tion of  chemical  ;  s  to  meat.     Sept.  11. 

21.3S7.  F.  W.  II.  Graeff.  Preservation  of  organic  sub- 
stances.    Complete  Specification.     Sept.  17. 
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Complete  Specifications  Accepted. 

1896. 

23,7*5.  W.  Luplan.  Improved  apparatus  for  use  in  the 
aeration  of  milk,  and  for  attachment  to  milk  cans  and  the 
like  receptacles,     Sept.  22. 

1897. 

16,088.  W.  Horlick.  Improvements  in  edible  and 
soluble  tablets,  and  method  of  producing  the  same. 
Sept.  15. 

Applications. 
B. — Sanitation. 

19,284.  W.  H.  Bowers.  Retorts  for  the  drying  or  car- 
bonisation of  sewage  matter  and  generally  of  vegetable  or 
other  substances.     Aug.  20. 

19,426.  J.  Desmaroux.  Apparatus  for  sterilising  water. 
Complete  Specification.     Aug.  23. 

19,747.  W.  Noton.  Method  of  and  means  for  purifying 
and  filtering  sewage  and  other  foul  and  impure  water. 
Aug.  27. 

20,832.  S.  Piatt.  Improvements  in  apparatus  for  treat- 
ing sewage  and  other  waste  liquors.     Sept.  10. 

21,402.  L.  Devaux.  System  of  purification  of  water. 
Sept.  17. 

C. — Disinfecta  tils. 

19,204.  H.  E.  Newton.  —  From  The  Farbenfabriken 
vormals  Friedrich  Bayer  and  Co.,  Germany.  See  Class 
XX. 

Complete  Specifications  Accepted. 
1897. 
17,464.  W.  Loebinger.     Improvements   in  or   relating  to 
disinfection  by  means  of  formaldehyde.     Sept.  1. 

18,250.  H.  Oppermann.  Process  for  the  preparation  of 
easily  soluble  compounds  of  formic  aldehyde  for  preserving, 
disinfecting,  and  therapeutic  purposes.     Sept.  22. 

XIX— PAPER,  PASTEBOARD,  Etc. 
Application'. 

21,193.  C.  Beadle.  Treatment  of  waste  paper  or  the 
like  for  removal  of  sizing  and  gumming  ingredients. 
Sept.  15. 

Complete  Specifications  Accepted. 
1896. 

21,978.  A.  Masson.  Improved  method  and  means  of 
drying  and  treating  coated  paper.     Sept.  22. 

22,965.  F.  Billing  and  A.  Letalle.     See  Class  XIV. 

24,nl0.  D.C.Simpson.  A  new  or  improved  composition 
for  treating  paper,  cardboard,  wood,  or  other  material  of  a 
similar  nature,  to  render  such  material  waterproof,  and  the 
markings  with  writing  inks  thereon  indelible.     Sept.  !_"_'. 

XX.— FIXE   CHEMICALS,    ALKALOIDS, 
ESSENCES,   and  EXTRACTS. 

Applications. 

19,014.  A.  J.  Boult. — From  E.  Vial,  Belgium.  Improve- 
ments in  the  extraction  of  suintate  (suintme).     Aug.  17. 

19,204.  H.  E.  Newton.  —  From  The  Farbenfabriken 
vormals  Friedrich  Bayer  .ml  Co.,  Germany.  Process  for 
producing  aromatic  aldehydes.     Aug.  19. 

19,809.  E.  C.  C.  Stanford.  Improvements  in  pharma- 
ceutical preparations.     Aug.  28. 


Complete  Specifications  Accepted. 
1896. 

21,031.  J.  G.  Melutosh.  Improvements  in  the  manu- 
facture and  application  of  terebenthene  mono  hydrochloride. 
Sept.  22. 

1897. 

8387.  H.  Mack.  Method  of  producing  highly  concen- 
trated fat  solutions  of  fragrant  substances.     Sept.  1. 

9827.  F.  Valentiner.  A  process  for  the  production  of 
aromatic  fluoro  hydrocarbons  in  aqueous  solution.     Sept.  8. 

17,409.  O,  Imray.  —  From  The  Society  of  Chemical 
Industry  in  Basle,  Switzerland.  Manufacture  of  new 
therapeutical  compounds.     Sept.  8. 

17,692.  L.  Lederer.  Improvements  in  the  process  for 
preparing  the  halogen  derivatives  of  acetone.     Sept.  22. 

XXI.— PHOTOGRAPHY. 

Applications. 

18,973.  E.  .1.  Browne  and  F.  J.  Abbott,  jun.  Process  for 
reproducing  photographs  in  natural  colours.     Aug.  17. 

19,168.  C.  T.  Jago.  Method  of  obtaining  permanent 
coloured  photographs.     Aug.  19. 

19,208.  A.  E.  Wade.  Photographic  solutions  as  used  for 
toning  and  fixing  prints.     Aug.  19. 

29,975.  H.  Soar.  Improved  means  of  preparing  photo 
mechanical  surfaces  analogous  to  collotype  and  the  like. 
Sept.  13. 

Complete  Specification  Accepted. 

1896. 

19,726.  W.  Grunow.  A  new  or  improved  apparatus  for 
developing,  fixing,  and  toning  photographs.      Sept.  15. 

XXII.— EXPLOSIVES,  MATCHES,  Etc. 
Applications. 

18,929.  C.  D.  Abel.— From  the  Firm  of  Gesellscbaft  fur 
Lindes  Eismaschinen,  Germany.  New  explosive  compound. 
Aug.  16. 

19,259.  L.  Davies.     Explosive  cartridges.     Aug.  20. 

19,418.  S.  Neuburg  and  I.  Neuburg.  Manufacture  of 
matches.     Aug.  23. 

20,090.  A.  E.  Blondel.  Improvements  in  fog  signals. 
Sept.  1. 

20,223.  E.  S.  Clark.  Improvements  in  or  relating  to 
safety  tamping  for  explosives  used  for  blasting  operations 
in  coal  and  other  mines,  and  in  apparatus  for  use  in  connec- 
tion therewith.     Sept.  2. 

20,763.  W.  Hope.  Improvements  in  sporting  and  other 
ammunilion.     Sept.  9. 

Complete  Specifications  Accepted. 
1896.' 
22.540.  1{.  W.  Strehleuert.     A  new  or  improved  solvent 
or  solvents  for   nitrocellulose  whereby  improved  solutions 
are  obtained.     Sept.  15. 

1897. 

18,563.  J.  Caveri.  Improvements  in  the  manufacture 
of  matches.     Sept.  22. 

PATENT   UNCLASSIFIABLE. 

Application. 

20,775.  1".  J.  Lothammer.  Improvements  in  the  treat- 
ment of  asbestos.     Sept.  9. 
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NOTICES. 

Collective  Index. 

Iu  reply  to  numerous  inquiries,  the  compilation  of  the 
Collective  Index  is  in  active  progress,  part  of  the  work 
being  already  in  the  printers'  hands.  The  labour  of  revi-i.  in 
and  correction  must,  however,  of  necessity,  take  time :  and 
it  is  hoped  that  those  members  who  have  already  subscribed 
will  extend  their  indulgence  to  the  Indexer,  who  is  inakio.tr 
every  effort  to  complete  ti.'s  vast  work. 

The  prices  are  as  follows  : — 

To  Members  (see  Rules  25  and  27)  and  Past 
Members  (see  Bole  30)  ;  Libraries,  Corpora- 
tions, and  Exchanges  on   the  Society's  List 

Each  copy  I0». 
„       12s.  6d. 


To  Subscribers 
To  others 


15s. 
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Notice  is  hereby  given,  forthe  information  of  members  and 
advertisers,  that  the  advertisement  columns  of  this  Journal 
have  been  contracted  for  by  Messrs. Eybe  and  Spottiswoope, 
the  Society's  printers  and  publishers,  to  whom  all  commu- 
nications respecting  them  should  be  addressed.  The  circu- 
lation of  the  Journal  is  now  more  than  3,000  per  month. 


Foreign  and  Colonial  Members  are  reminded  that  the 
subscription  of  25s.  for  1898,  payable  on  January  1st  next, 
should  be  sent  in  good  time  to  the  Treasurer,  in  order  to 
ensure  continuity  in  the  receipt  of  the  Society's  Journal. 
Any  changes  of  address  to  appear  in  the  new  List  of 
Members  now  in  course  of  preparation,  should  reach  the 
General  Secretary  not  later  than  January  15th,  1898. 


LIST  OF  MEMBERS  ELECTED   22nd  OCTOBER  1897. 

Amend,  Otto   P.,  205-11,  Third   Avenue,  Xew   York   City, 

U.S.  \.,  Chemist. 
Andreasch,  Fried.,  III.  Linke  Bahngasse  5,  Vienna,  Austria, 

Chemist   (k.    k.    Lehrn.    Yersuchsanstalt    fiir    Leder- 

industrie). 
Annison,  Fred.  G.,  Hohokus  P.O.,  Bergen  Co.,  N.J.,  U.S.A., 

Technical  Director  (American  Pegamoid  Co.). 
Bevington,  Rich.  G.,  Village  Main  Reef  G.  M.  Co.,  Box  737, 

Johannesburg,  S.A.R.,  Metallurgist. 
Bu;her,  John  E.,  Rhode  Island  College  of  Agriculture,  &c, 

Kingston,  B.I.,  U.S.A.,  Assistant  Professor. 
Burls,    Frank   B.,    20,   Wellesbourne  Grove,    Stratford-on- 

Avon,  Chemist. 
Challen,  Matthew  14.,  Stowell,  Victoria,  Australia,  Assayer. 
Culmann,  Dr.  Julius,  Farbenfabrikeo   of  Elberfeld  Co,,  77, 

William  Street,  Xew  York,  U.S.A.,  Chemist. 
Dains,    Herbert     H  ,    Yizianagram     Cantonment,    Madras 

Presidency,  India,  Chemist. 
Davies,  Chas.  T.,   405.   Elm   Street,  Reading.  Pa.,  U.S. A., 

Chemist. 
Dempwolf,   Chas.    H.,    York,    Pa.,    U.S.A.,  Manufacturing 

Chemist. 
Botrflinger,    Win.    F.,    85,    Lafayette    Avenue,    Brooklyn, 

X.Y..  l.S  A..  Assistant  Chemist  (American  Pegamoid 

Co.). 
Howling,    Walford   R.,   Box    loS,    Johannesburg,    S.A.R., 

Chemi-t. 
Gossage,   W.   Winwood,  Widnes,  Lancashire,  Soap  Manu- 
facturer. 
Gref,   Anthony,    253,    Broadway,  Xew   York  City,  U.S.A., 

Patent  Lawyer. 
Hasslacher,    Jacob,   P.O.    Box   1939,  Xew   York,    U.S.A., 

President  (Roessler  and  Hasslacher  Chemical  Co.). 
Heaton,  John,  71,  Garmoyle  Road,  Sefton  Park,  Liverpool, 

Brewer  and  Chemist. 
Mallory,  J.  Halsey,  539a,  Greene  Avenue.  Brooklyn,  N.Y., 

I'.S.A.,  Assistant  Chemist  (American  Cotton  tlil  Co.). 
May,   Geo.   II.,  Hohokus  P.O.,  Bergen   Co.,  N.J.,  U.S.A., 

Assistant  Chemist  (American  Pegamoid  Co.). 
Xash,  Leonard  M.,  281,  Seven  Sisters  Road,  Finsbury  Park, 

N.,  Student  of  Chemistry. 
Peter,  Dr.  A.  H.,  205,  Third   Avenue,   Xew   York.    C.S.A., 

Chemi>t. 
1:     -.  W.  II.,  El  Dorado  Lin<eed  Oil  Works,  West  Berkeley, 

Cal..  U.S.A.,  Chemist. 
Boot,  Wm.   Lacy,  Mass.  Institute  of  Technology,  Boston, 

-  U.S.A.,  Assistant  in  Oil  and  Gas  Analysis. 
Schreiber,    Fred.    T.,    Ocala    Mining    Laboratory,    Ocala, 

Florida,  U.S.A.,  Analytical  Chemist. 
Simpson,  Edw.  S.,  Geological  Survey  (itlice,  3  I,  Pier  Street, 

Perth,  West  Australia,  Government  Assayer. 
irner,    Dr.   Theodore     1!.,    146,   East    Division    Street, 

Chicago,  111.,  U.S.A  .  Chemist. 
Wardle,    Bernard,    Leek,    Staffordshire,    Silk    and    Cotton 

Printer. 
Wense,  Dr.  Wilhelm.  Westeregeln,  Prov  Sachsen,  Germany. 


CHANGES  OF  ADDRESS. 

Bennie,  .1.  W..  1  o  Greenwich  ;  retain  Journals  until  further 

notice. 
Collins,   W.  Ilepworth,  1  o  Bolton;  c/o  O.  M.  Willi,    34, 

Kennedy  Street,  Manchester. 
Colquhoun,   W.,    l/o   Garston  ;    1S.\,  South    Castle    Street, 

Liverpool. 
Craven,  Jno.,  jun.,   1  o  Smedley  Lodge  ;  G,  Halliwell  Lane, 

Cheetham  Hill,  Manchester. 
Dibdin,   W,   J.,  l/o  Craven    Street  ;  Edinburgh    Mansions, 

Howick  Place,  S.W. ;  Journals  as  before. 
Dupre,  Dr.  A.,    l/o    Caxton  Street;  Edinburgh  Mansions, 

Howick  Place,  S.W. 
Green,  J.   E.,  l/o   Queen\  Road ;  Grafton    House,  Church 

Road,  Urmston,  near  Manchester. 

Halliwell,  Edw.,  l/o  Dewsbury;  West  Riding  of  Yorkshire 
Kivers  Board,  Wakefield. 

Harden,  Arthur,  1  o  Manchester  ;   101,  Great  Russell  Street, 

London,  W.C. 
Hooper,   E.  Gi«nt;  Journals  to  10,  Royal  Avenue,  Sloane 

Square,  S.W. 
Hyndman,    H.    H.   Francis;  Journals   to   Trinity    College, 

Cambridge. 
Jackson,  Edw.,  1  o  Edgbaston  ;  Clovelly,  Grove    Avenue, 

Moseley,  Birmingham. 
Leather,  Dr.    J.  Walter,  l/o  Iudia;  c/o  Grindlay  and  Co., 

Parliament  Street,  London,  S.W. 
Lomas,  T.,  l/o  "  Cleveland  ";  10,  Selborne  Place,  Minehead, 

!■['•  Taunton. 

Longshaw,  Jas.,  I  'o  Seaforth  ;  llollinside,  Victoria  Road, 
Huvton,  Liverpool. 

Lovejov.  F.  W. ;  Journals  to  Kodak  Park,  Rochester, 
N.Y.,  U.S.A. 

Lymn.  A.  H.,  l/o  Warrington ;  Garten  Str.  2,  Jena,  Ger- 
many. 

McCrae,  Dr.  Jno.,  l/o  Glasgow  ;  Y'orkshire  College,  Leeds, 
Chemical  Demonstrator. 

Mercer,  F.  M. ;  Journals  to  34,  Camomile  Street,  E.G. 

Miller,  Jas.,  1  o  Glasgo-.e ;  Minas  do  Sao  Bento,  Santa 
Barbara  tie  Matto  Dentro,  Minas  Geraes,  Brazil. 

Morgan,  .1.  J.,  l/o  10  ;   14,  Bryntyrion  Street,  Dowlais. 

Powter,  P.,  l/o  Johannesburg  ;  Journals  to  c  o  Walford 
Bros.,  320,  Strand,  W.C. 

Beade,  Thos. ;  Journals  to  Chemical  Works,  Cleveland 
Road,  Wolverhampton. 

Riley,  Jas.,  l/o  Glasgow;   Brooklands,  Uddingston,  N.B. 

Sach,  Robt.  ;  Journals  to  c/o  Jas.  Owen  and  Co.,  Honda, 
Rep.  de  Colombia,  South  America. 

Sehryver,  Dr.  S.  B.,  I  o  Liverpool ;  27,  Arundel  Gardens, 
London,  W. 

Smith,  E.  Ellsworth;  Journals  to  36  East  29th  Street, 
Xew  York,  U.S.A. 

Tennille,  G.  F..  1  o  East  Orange;  c/o  Southern  Cotton  Oil 
Co.,  Savannah,  Ga.,  U.S.  \- 

Thomas,  .1.  W.,  l/o  Gloucester;  2,  Hampstead  Hill  Man- 
sions, Loudon,  X.W. 

Thomson,  G.  Carruthers,  l/o  Glasgow";  4,  The  Green. 
Bromborough  Pool,  Birkenhead. 

Vaughan,     J.   I.,    1  o   South    Hackney  ;  Alliston,    Harold 

Itoad,  Leytonstone,  E. 
Vincent,  Jos.  A.,  lo    Bullitt   Building;  Rooms  207-S.  421, 

Chestnut  Street,  Philadelphia,  Pa..  U.S.A. 
Weber,  C.  Otto,  l/o  Randolph  Street ;  Heathfield,  Middleton 

Road,  L  rumpsall,  Manchester. 

CHANGE   OF  NAME  AND  ADDRESS. 
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The  Session  was  opened  on  October  '22nd  by  an  address  from  the 
Chairman.    Five  papers  were  also  read. 

Meetings  will  be  held  on  the  third  Friday  after  the  first  Monday 
in  every  month.  The  meeting  on  Nov.  19th  will  be  held  at 
Columbia  College,  on  AVashington  Heights. 


Victor  Mover  was  the  discoverer  of  the  aldoxirnes  and 
ketoximes — two  new  classes  of  substances  important  for 
the  characterising  of  the  aldehydes  and  ketones.  But 
his  discovery  of  greatest  importance  to  technologists  was 
that  of  Thiopheu  and  its  homologues.  At  the  time  great 
surprise  was  caused  by  the  fact  that  a  substance  so  much 
investigated  as  the  so-called  "  pure  benzol  "  should  still 
be  found  to  contain  an  extraneous  body — a  sulphur  com- 
pound, too.  Having  isolated  this  substance  in  a  state 
of  purity,  Victor  Meyer  and  his  pupils  worked  upon  it 
and  its  derivatives,  and  at  length  published  a  book 
devoted  to  their  researches  thereon,  and  entitled  "  Die 
Thiophengruppe  "  (Vieweg.     Brunswick,  1888). 

Victor  Meyer  was,  in  1882,  elected  a  corresponding 
member  of  the  Bavarian  Academy  of  Sciences,  and  in 
1883  a  foreign  member  of  the  Chemical  Society  of 
London. — W.  .S. 


Stournal  anfc  patent*  literature. 
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VICTOR  MEYER. 

Geiieimrath  and  Professor  of  Chemistry  in 
Heidelberg  University. 

Chemical  science  has  lost  one  of  her  most  distinguished 
men,  and  Germany  one  of  her  most  enthusiastic  teachers, 
by  the  sudden  death  of  Victor  Meyer.  In  that  loss  it 
may  with  truth  be  said  that  all  the  civilised  world  par- 
ticipates, for  students  came  from  far  and  near  to  enjo}- 
the  advantages  of  his  direction  of  their  studies  in  the 
laboratory,  and  of  listening  to  his  masterly  expositions 
in  the  lecture  room. 

Victor  Meyer  was  born  on  Sept.  8,  1848,  in  Berlin. 
He  was  the  son  of  Jacques  Meyer,  a  cotton  manufacturer 
of  that  city,  well  known  for  his  large-hearted  benevolence. 
A  ?  ;i  youth  of  16  years  of  age  he  had  passed  through  the 
Werder  Gymnasium,  and  been  entered  as  a  student  of 
Herlin  University.  After  one  semester's  study  here,  he 
went  to  Heidelberg  to  study  under  Bunsen,  and  later  on, 
having  obtained  his  degree  of  Doctor  of  Philosophy  with 
the  highest  distinction,  he  became  Bunsen's  assistant. 
After  considerable  promotion  in  Heidelberg,  he  went  to 
continue  his  studies  under  A.  von  Baeyer  in  Berlin,  and 
from  thence  he  went,  in  1871,  to  Stuttgart  Polytechni- 
kum  to  be  the  first  assistant  of  Fehling,  and  also  as 
Professor  of  Organic  and  Theoretical  Chemistry.  A 
year  later  he  obtained  the  post  of  Professor  of  Chem- 
istry in  the  Polytechnikum  of  Zurich  in  place  of  Wis- 
licenus,  and  this  post  he  filled  with  brilliant  success  for 
the  space  of  12  years.  In  1885,  he  went  to  Gottingen, 
and  in  1889  to  Heidelberg  as  successor  to  Bunsen. 
Bunsen  had  proposed  him  as  -the  most  gifted  of  my 
pupils."  In  1890,  it  became  necessary  to  commence  the 
work  of  erecting  new  laboratories,  and  in  1892  the  new 
building  was  completed,  ami  very  soon  afterwards  it 
was  found  that  the  accommodation  still  failed  to  suffice 
for  the  increased  and  ever-increasing  influx  of  students. 
In  the  last  year  or  so,  on  the  average,  50  to  CO  appli- 
cations for  places  in  the  laboratory  per  semester,  had  to 
be  refused  for  sheer  lack  of  space. 

The  reason   for  this   is  e  Victor   Meyer 

worked  not  in  one  department  of  his  science,  but  in  all 
departments,  and  in  each  he  had  won  distinction.  We 
I  -  I. mi  the  discovery  of  the  aliphatic  nitro-com- 
pounds.  II'  enriched  the  branch  of  chemical  physics 
with  numerous  improved  methods  and  instruments. 
The  older  methods  of  vapour  -  density  determination, 
so  troublesome  in  detail,  he  materially  simplified,  and 
introduced  his  now  well-known  method  by  displacement 
"fair,  for  the  determination  of  the  vapour  densities  of 
substances  boiling  or  vaporising  at  exceedingly  high 
•ore- . 


ClasB.  ra°-e. 

I. — Plant,  Apparatus,  and  Machinery 7s,j  ' 

II. — Fuel,  Gas,  and  Light  737 
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V.— Textiles :  Cotton,  Wool,  Silk,  4c 795 

VL— Dyeing,   Calico   Printing,    Paper    Staining,   and 

Bleaching 791; 
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VIII.— Glass,  Pottery,  and  Enamels ,..,,  799 
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XI.— Electro-Chemistry  and  Electro-Metallurgy  807 
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XIX.— Paper,  Pasteboard,  4c , 822 

XX.— Fine  Chemicals,  Alkaloids,  Essences,  and  Eitracts  822 
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XXII.— Explosives,  Matches,  4c 823 

XXIII. — Analytical  Chemistry , [}26 
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I—  PLANT,  APPAKATUS.  AND  MACHINERY. 

Heating  Fluids  and  Distilling  [Water,  Sfc.~\,  Impts.  in 
or  relating  to.  A.  J.  Boult,  111,  Hatton  Garden,  London. 
From  A.  G.  Waterhouse,  Hartford,  Connecticut,  U.S.A. 
Eng.  Pat.  16,035,  July  C,  1897. 

TnE  invention,  when  applied  to  the  process  of  distilling 
liquids,  consists  of  a  method  of  and  means  for  transferring 
the  heat  given  off  by  the  condensation  of  the  steam  or 
vapours,  and  by  the  condensate,  to  the  liquid  to  be  distilled 
while  ou  its  way  to  the  still.  When  used  merely  for  the 
purpose  of  heating  liquids,  the  heat  is  transferred  from  the 
liquid  passing  from  the  heating  apparatus  to  that  passing 
to  the  same.  The  figure  illustrates  one  typical  form  of 
tlie  apparatus  employed,  several  modifications,  including 
"  multiple-effect "  arrangements,  being  also  described  in 
the  specification.  The  liquid  is  fed  through  the  pipe  A1, 
coil  A:  (which  encloses  the  return  coil  A''),  pipes  A?,  A4, 
heating  tank  S,  and  pipes  A5,  A1'  to  the  still  B,  the  con- 
densed steam  or  vapours  from  the  still  being  returned 
through  the  chamber  C,  pipes  A7,  As,  coil  A',  and  pipe  A1". 

•  Any  of  these  specifications  may  beobtained  bypost  byremitting 
8<Z. — the  price  now  fixed  for  all  specifications,  postage  included — to 
C.  N.  Dalton,  Esq.,  Comptroller  of  the  Patent  Office,  Southampton 
Umldiugs,  Chancery  Lar.e,  London,  W.C. 
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[a  starting,  the  siill    B  is   heated  bj    the  heater  II.  - 
maj  be  heated  by  the  burner  T5,  fed   by  gas  evolved  from 
the  liquid  in  the  tank  S,  but,  afterwards,  heal   is  supplied 
only  bo  tar  as  is  uecessaiy  to  replace  that  I031  by  radiation, 


&c.     In  the  apparatus   Bhown,  th  is  supplemented 

and  maintained  bj  the  pump  P,  which  withdraws  thesl 
or  vapour   from  the  BtiU  B  and  forces  il  back  through  the 
chamber  C,  the  il  a  higher 


temperature  than  thai  at  which  it  was  formed.     When  the 

liquid  it.  the  -till  1!  deposits  a  sediment,  &c  .  it  is  drawn  off, 
at  intervals,  through  the  pipes  D,  D',  the  beat  beiu;T  ab 
stracted  from  this  liquor  by  feed  liquor  supplied  through 
the  pipes  1>\  1>\  I> ".  The  "heat  exchange, "  A5,  A9,  is 
enclosed  in  a  casing  E,  this  and  other  parts  of  the  apparatus 
being  coated  with  non  -  conducting  material.  When 
required  for  heating  purposes  only,  the  still  His  omitted. 
In  a  modification,  the  pump  P  is  worked  by  an  electro- 
motor, and  the  heater  II  it  replaced  by  an  electric  heater. 
The  current  through  the  heater  is  controlled  by  an  adjust- 
able resistance,  which  is  automatically  regulated  by  the 
•lire  within  the  still.  "The  method  is  claimed,  of 
distilling  liquids  by  transferring  the  heat  given  off  by  the 
condensation  of  steam  or  vapour,  to  the  liquid  to  be  dis- 
tilled, and  transferring  the  heat  from  the  condensed  iquid 
to  liquid  to  be  distilled  while  on  its  way  to  the  still."  The 
apparatus  is  also  claimed.  —  R.  -\. 

II.— FUEL.  GAS,  AND  LIGHT. 

Illuminating    /'  used    *>:    Italy.      A.   Volpi    and 

R.    Hugger:.      Annali  del  Laborat.  t  him.   Centr.  delle 
C.abelle.  III.,  119—137. 

This  paper   contains    an  account   of   the    examination    of 
American  and  Russian  petroleums  obtained 
from  various  cities  in  Italy.     The  question  of  the   flashing 
points    adopted   by   various    countries     i-  and 

allusion  is  made  to  the  recent  writings  of  Lobry  de  Brnyn, 
Ivissling.  Dennstedt,  and  others.  In  Italy  the  limit  fixed  by 
law  until  18','j  was  3:>^  C.  (Abeli  ;  since  then  it  has  been 
lowered  by  the  High  Council  of  Health  to  21  C.  tAbel). 
The  conclusions  drawn  from  the  samples  examined  are  as 
follows  : — (i.)  All  samples  except  one  had  a  flashing  point 
below  35°  C.  (Abel) — the  former  standard,  but  ahove  2l: 
I  Abel) — the  present  standard  ;  (ii.)  petroleums  declared  to 
be  of  11  ussian  origin  had  generally  a  higher  flashing  point 
than  those  of  American  origin  ;  (iii.)  one-fourth  of  the 
samples,  on  distillation  at  310%  gave  a  residue  ahove  10  per  i 
cent.;  iiv.)  the  illuminating  power  varied  from  447  to 
10*99  candles  (^German  Union  standard),  and  the  con- 
sumption from  2*6  to  5  grms.  per  candle-hour.  As  to  the  I 
former,  three-fourths  of  the  samples,  and  as  to  the  latter,  one 
fourth,  should  be  regarded  as  of  inferior  quality. — V.  H.  V. 

Acetylene  for  Lighting  Purposes,   Application    of.      I..  M. 
liiillier.     Bull.  Soc.  Chim.  1897,  646—654. 

The  author  has  carried  out  a  series  of  experiments  with  a 
view    of  testing   various    types   of  burners   for   acetylene,   ' 
either  pure   or   in    admixture   with  other    gases,   such    as 


nitrogen,  carbon  mon  ide,  hydrogen,  illuminating 

gas,  and  air,  and    mixtures  of    th  Be   arrive-   at 

the  following  conclusions  : — The  amount  of  pure  acetylene 
consumed  per  Carcel  t  1  Carcel  =  9-fi  sperm  candles),  in 
the  case  of  special  burners  or  in  those  used  for  oil  _ 
is  7 — 8  litres,  and,  as  in  the  ease  of  other  illuminants, 
the  intensity  increases  proportionately  with  the  amount. 
Mixtures  give  the  same  yield  of  luminosity  as  jure  acety- 
lene, providing  that  they  contain  at  least  50  per  cent,  of  the 
acetylene  gas.  For  the  same  intensity,  the  consumption  of 
the  burners  diminishes  proportionately  as  the  amount  of 
ae.tylene  increases  in  the  mixture  burnt.  Mixtures  con- 
taining a  large  proportion  of  carbonic  acid  are  of  no  advau- 
whilst  mixtures  of  acetylene  with  pure  nitrogen  shaw 
diminution  of  at  least  10  per  cent,  of  that  of  acetylene 
alone.  The  addition  of  a  small  proportion  of  oxygen  to 
either  of  these  two  mixtures  is  of  considerable  advantage, 
whilst  hydrogen  containing  relatively  small  proportions  of 
acetylene  gives  good  results.  It  is  thus  possible  to  employ 
mixtures  of  acetylene  and  water-gas,  or  ot  nitrogen  and 
acetylene  containing  very  small  quantities  of  oxygen  (air). 
With  regard  to  the  former,  il  possesses  the  grave  disadvantage 
of  containing  a  not  inconsiderable  proportion  of  carbonic 
oxide,  whereas  the  latter,  since  it  only  contains  a  quantity 
of  oxygen  below  that  required  by  theory,  will  not  nave  any 
explosive  properties. — T.  A.  L. 

Solutions  nt'  Acetylene,  and   their    Explosive    Properties. 

Berthelot  and  Vieille.     Compt;s   Kend.   1897,  124,  f  19], 

988—996. 
A  stddt,  uuder  three  heads,  of  the  properties  of  solutions 
etylene  in  acetone,  which   have   recently  been  brought 
before  the  public  as  a  means  of   reducing  the  risk  attending 
the  use  of  acetylene  as  an  illuminating  agent. 

I.  Pressure  of  Dissolved  Acetylene. — Details  are  given 
of  the  pressures,  over  a  range  of  about  GO'  C,  of  solutions 
containing  respectively  69  grms.  of  acetylene  and  301 
gnus,  of  acetone,  118  grms.  of  acetylene  and  315  grms. 
of  acetone,  and  203  grins,  of  acetylene  and  315  grms.  of 
acetone.  The  most  important  results  are  that  the  observed 
pressures  follow  the  same  general  law  as  the  pressures  of  the 
saturated  vapour  of  a  homogeneous  liquid,  andare  attributable 
almost  entirely  to  the  acetylene ;  the  pressure  attributable 
to  the  acetone  forms  only  a  small  fraction  (a  few  hundredths) 
of  the  total  pressure. 

II.  Liability  of  Dissolved  Acetylene  to  Detonate. —  The- 
explosion  of  1  •  5  grin,  of  fulminate  in  a  metallic  bottle  of 
700  c.c.  capacity,  containing  320  grms.  of  acetone  and  132 
grms.  of  acetylene,  caused  a  dull  noise,  with  an  escape  of 
gas.  The  bottle  was  cracked,  but  there  was  no  explosion 
nor  inflammation.     In  an  identical  experiment  made  by  the. 
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authors  with  liquefied  acetylene,  the  bottle  was  smashed  to 
small  fragments. 

111.  Liability  of  Dissolved  Acetylene  (and  of  the 
l"<i/)tiK/->  to  Inflame. — A  50  c.e.  steel  tube,  provided  with 
crusher  manometers,  was  charged  with  14  c.c.  of  acetone  in 
a  first  set  of  experiments  and  S'2  c.e.  in  a  second  set.  The 
>ne  was  saturated  with  acetylene  at  the  ordinary  tem- 
perature, and  at  pressures  varying  from  10  to  20  kilos,  pec 
sq.  cm.  When  the  initial  pressure  did  not  exceed  10  kilos., 
and  the  inflammation  was  produced  by  an  incandescent 
platinum  wire  in  the  gas,  the  observed  pressures  did  not 
differ  from  those  corresponding  to  the  combustion  of  pure 
acetylene  under  the  same  pressure.  From  this  it  may  be 
laded  that  the  dissolved  acetylene  is  not  decomposed, 
and  that  it  takes  no  part  in  the  combustion.  The  maximum 
pressures  observed  are  only  one-teeth  of  those  which  would 
correspond  to  the  explosive  decomposition  of  the  whole  of 
the  contained  acetylene  (gaseous  and  dissolved).  But 
when  the  initial  pressure  exceeds  10  kilos.,  the  effect  pro- 
duced becomes  analogous  to  the  explosion  of  pure  liquid 
acetylene.  Xot  only  is  the  acetylene  decomposed ;  the 
acetone  which  holds  it  in  solution  is  also  destroyed  simul- 
taneously. The  explosive  decomposition  produces  a  compact 
ma-s  of   carbon,  which   takes  the  form  of  the  tube.     The 

-  formed  consist  of  hydrogen  and  carbon  monoxide, 
mixed  with  carbonic  acid.  The  experiments  have  been 
repeated  with  a  larger  receiver  (l3-5  litres)  of  the  kind 
commercially  used.  It  is  found  that  the  bottles  ordinarily 
used  (tested  to  250  atmospheres)  can  support  without 
rupture  the  pressure  resulting  from  an  accidental  inflamma- 
tion of  the  gaseous  atmosphere  contained  in  the  bottles 
(the  acetone  having  been   saturated  with  acetylene  at  pres- 

-  of  6  to  8  kilos,  and  temperatures  of  10° — 15°  C).     The 
-ure  developed  does  not  exceed  155  kilos.     But  these 

bottles  are  no  longer  safe  if  the  initial  pressure  exceed  10 
-..  or  if  they  are  exposed  to  temperatures  exceeding 
C.  With  an  initial  pressure  of  -JO  kilos.,  when  the  in- 
flammation is  produced  in  the  gaseous  atmosphere,  it  can 
develop  a  pressure  of  50s  kilos.,  and  when  it  is  produced  in 
the  liquid  itself,  the  pressure  rises  to  5,100  kilos.  Xo 
commercial  receiver  is  safe  under  such  conditions. 

Finally,  acetylene  is  less  dangerous  when  dissolved  in 
acetone,  for  it  cannot  be  exploded  by  internal  inflammation 
when  the  pressure  is  below  10  kilos,  and  the  temperature 
below  15°  C.  Acetylene  per  se  can  be  exploded  by  internal 
inflammation  when  a  receiver  of  a  litrj  capacity  contains 
2  •  5  grms.  or  more  of  it.  Under  the  conditions  stated  the 
same  receiver  could  contain  without  risk  nearly  5n  times  as 
much  acetvlene  (100 — 120  grms.)  dissolved  in  acetone. 

— D.  E.  J. 

Solutions  of  Acetylene,  Remarks  on  their  Explosive 
Decomposition.  Berthelot  and  Vieille.  Comptes  Bead. 
1897,  124,  [19],  996—1000. 

When  acetylene  is   heated  in  contact  with   its   solution  in 
•   ne  (in  a  closed   receiver),  under  certain  conditions  the 
lene  suffers  no  decomposition,  whilst  under 
other   conditions  it    suffers    explosive    decomposition.     In 
latter  case  the  solvent   (acetone)  is  decomposed,  and  in 
main  decomposed  iuto  its  elements,  carbon  and  hydro- 
gen •.  the  oxygen  appears  in  (he  form  of  carbon  monoxide 
and  dioxide  and  water — 

[5C  +  1211  +  CO 

--<  ■."..<>  H 

[.5C  +  H'H  +  CO  +  ll.ti. 

This  total  decomposition  of  the  solvent  is  produced  by  the 
explosive  shock  resulting  from  the  destruction  of  the  acety- 
lene at  constant  volume.  It  is  exceptionally  interesting 
a-  an  example  of  the  sudden  and  total  destruction  of  a 
substance  rcbich  is  formed  (as  acetone  is)  with  evolution 
of  heat.  The  determining  factor  in  the-  conditions,  is  the 
pressure.     The  auth.  !   to  explain,  from  thernio- 

chemical  considerations,  why  acetylene  dissolved  in  acetone 
i*  stable  up  to  a  certain  pressure  (about  10  kilos,  per 
s  [.  cm.).  The  decomposition  of  26  grms.  of  gaseous 
acetylene  into  its  element-,  evolves  +  5T4  calories; 
allowing  for  the  best  of  solution  of  dissolved  acetylene, 
this  would  be  reduced  to    +  46 '3  calories.     The  heat  of 


vaporisation  of  a  molecule  of  acetone  is  7"5cal.,  so  that 
the  decomposition  of  a  molecule  of  acetylene  would  suffice 
to  vaporise  6  mols.  (or  13  times  its  weight)  of  acetone. 
Such  would  be  the  effect  produced  in  a  solution  containing 
77  grms.  of  acetylene  per  kilo,  of  acetone.  To  this  must 
be  added  the  heat  required  to  heat  to  the  same  temperature 
the  carbon  and  hydrogen  produced  by  the  decomposition  of 
the  acetylene.  Clearly,  the  high  temperature  required  for 
the  total  destruction  of  the  acetylene  cannot  be  attained 
under  these  conditions  :  a  much  larger  percentage  of  the 
endothermic  compound  is  required.  At  a  pressure  of 
10  kilos,  per  sq.  cm.,  1  kilo,  of  acetone  dissolves  350  grms. 
of  acetylene ;  the  latter  by  its  own  decomposition 
would  evolve  623'  3  cal.  This,  at  constant  volume,  would 
raise  the  mixture  of  acetone  (supposed  unaltered),  carbon, 
and  hydrogen  to  730'  at  most.  Sow,  this  temperature  is  not 
high  enough  to  decompose  acetylene  into  its  elements.  A 
similar  calculation  for  acetone  saturated  with  acetylene 
under  a  pressure  of  20  kilos,  (and  containing  700  grms. 
of  acetylene  per  kilo,  of  acetone)  gives  a  temperature  of 
1,300°,  which  is  about  the  actual  temperature  of  decom- 
position of  acetylene.  The  above  calculations  are  only 
approximate,  and  reference  must  be  made  to  the  original 
for  further  developments  ;  e.g.,  the  heat  absorbed  in  the 
decomposition  of  the  acetone  into  carbon,  hydrogen,  and  car- 
bonic acid  would  reduce  the  above  temperature  to  1,1  G0;  C. 
But  this  same  decomposition  would  determine  an  increase 
of  volume  from  1  to  3g ;  or,  at  constant  volume,  a  corre- 
sponding increase  of  pressure.  Taking  both  into  account, 
the  decomposition  of  the  acetone  would  result  in  a  doubling 
of  the  final  pressure,  as  compared  with  that  due  to  the 
decomposition  of  the  acetylene  alone.  Under  high  initial 
pressures  the  acetone  may  become  a  source  of  danger 
rather  than  of  safety. — D.  E.  J. 

Acetylene,  Conditions  of  the  Propagation  of  the  Decom- 
position of.  Berthelot  and  Vieille.  Comptes  Kent 
124,  [19],  1000. 
The  authors  have  already  shown  that,  under  the  normal 
pressure,  a  decomposition  excited  at  any  point  in  an 
atmosphere  of  pure  acetylene  gas  does  not  spread  through- 
out the  mass  ;  hut  that  at  higher  pressures  (about  double 
the  normal)  the  gas  exhibits  the  properties  of  an  explosive 
mixture.  At  a  given  pressure  the  tendency  to  propagation 
is  affected  by  other  conditions  (mode  of  excitation  and 
external  cooling  effects).  They  have  now  studied  the 
intermediate  state  and  conditions  (under  which  an  explo- 
sion sometimes  occurs,  at  other  times  not)  usiDg  various 
methods  of  exciting  decomposition,  both  in  large  receivers 
(4  to  25  litres)  and  in  metallic  tubes  3  m.  long  and  22  mm. 
in  diameter.  The  results  (details  of  which  are  given)  show- 
that  for  a  given  mode  of  excitation  it  is  not  possible  to 
specify  an  absolutely  fixed  critical  pressure,  such  that  below 
it  propagation  would  be  impossible,  whereas  above  it 
propagation  would  be  certain.  The  change  takes  place 
gradually,  following  a  scale  of  pressures  to  which  corre- 
spond increasing  probabilities  of  explosion.  TLis  behaviour 
is  not  peculiar  to  acetylene.  For  all  explosive  substances 
the  phenomena  of  propagation  present  the  same  character. 
The  conditions  of  certain  explosion  are  always  separated 
by  a  large  interval,  from  those  of  assured  safety.  Between 
I  these  there  exist  zones  of  danger,  and  it  is  impossible  to 
define  anything  beyond  the  probability  of  an  explosion 
occurring. — D.  E.  J. 

Acetylene  :  Solution  in  Acetone.  C.  H.  Bothamley.  Photo- 
graphy, Sept.  1897.  (See  this  Journal,  1896,  793  ;  1897, 
318,  319,  and  524,  and  the  foregoing  three  abstracts.) 

The  practical  points  that  the  author  deduces  from  the  fore- 
going researches  of  Berthelot  and  Vieille,  are  summed  up 
in  the  following  conclusions  for  those  who  use  acetylene 
generators: — (1)  Avoid  the  use  of  copper  or  brass  in  the 
construction  of  the  apparatus,  whether  for  generating  or 
storing,  and  (2)  take  care  that  the  pressure  in  the  apparatus 
as  a  whole,  or  in  any  part  of  it,  never  exceeds  half  an 
atmosphere  above  the  ordinary  atmospheric  pressure.  If 
these  points  are  strictly  attended  to,  the  danger  of  any 
explosion  of  the  acetylene  is  very  small,  provided,  of  course, 
that  it  does  not  become  mixed  with  air. 
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Incandescent  Clas  Light,  Tht   Theory  of.    C   Hohmann. 

.!.  far  Gasbcleui  ht.  ls'.'7,40,   I 

Kiixixo  (this  Journal,  1896,  794)  has 
that  mantles  composed  of  thotia  with  a  >ni.i  1 1  proportion  of 
ia,  platinum,  &c.,  owe  their  light-emissive  power  to  tho 
ceria,  &c,  acting  catalytically  as   o:  ■  erg,  -.\  liicli 

present  oxygen  to  the  gas  flame  in  the  nascent  state,  thus 

produciug  u  higher  temperature  in  the  regit fthe  a 

Geelmuyden  found  that  ordinary  slil  and  Argand  bu 
pave  no  imperfectly  burnt  gaseous  products,  whereas 
VVelsbaoh  burners  frequently  yielded  small  quantities  of 
these  ;  and  Krebs  bos  utilised  these  results  in  attacking 
Killing's  theory,  which  he  considers  to  imply  thai  a  more 
ol  combustion  Bhould  take  place  in  a  VVelsbach  burner 

than  in  an  ordinary  gas  Elaine. 

The  author  points  out  that  with  burners  baring  badly 

arranged    air-inlets,   imperfectly    burnt    pas    may    readily 

escape,  but  thai  Bunte  has  found  'hat  the  gaseous  products 

from   VVelsbach  burners,  acting  under  normal  conditions, 

contain  mere  traces  of  carbon  monoxide;  this  he  also 

found    was    the    »asc   with   an   ordinary   slit-burner.      K 

experimental  data  are  thus  controverted.     ISut  it  does  not 

n  that  the  emission  of  incompletely  burn)  gas  would  be 

evidence   against    Killing's   theory.     The  oxygen-carrying 

mi  of  the  ceria  does  not  necessarily  lead  to  a  i 
complete  combustion,  hut  merely  to  an  increase  1  velocity  of 
i  the  point  ot  contact.  It  might  evi  a  be  thai  the 
greatly  increased  temperature  would  be  a  condition  un- 
favourable to  the  complete  combustion  of  the  rest  of  tie 
gns.— H.  B. 

Acetylene,  Method  of  Estimating,  Applicabli         I  etytides 
■'hi    Formda   Jt.i    i   ('.//.    Cbavastelon.     Comptes 
Bend.  125,  [4],  245. 

See  under  XXIII.,  i>n/t   S28. 

PATENTS. 

Peat,  A  Process  for  Carbonisation  of,by  Electric  Beating. 
P.  Jehsen,   Bruvik,   \  irway.     Eng.  Pat.  22,194,  • 

1896.      (Date  claimed   under    Int.  ..March  13, 

ism>.) 

PEAT  is  carbonised  in  retorts  lined  with  n-'icstus,  &c,, 
against  which  are  coiled  iron  wires  for  carrying  the  current. 
Other  iron  wire-  may  be  coiled  around  au  insulating 
fixed  on  a  central  hollow  stem.  The  drawings 
attached  to  the  specification  show  thr  irried  upon 

central  bearings,  so  that  the  peat  and  charcoal  may  be 
charged  into  and  discharged  from  the  retorts  through  the 
same  lid,  the  retort  being  turned,  with  the  end  covered  by 
the  lid,  upwards  or  downwards  as  required. —  II.  S. 

Peat  ami  its  Products,  Impts.  in  or  relating  to  tht    Treat' 
mint  or  Utilisation  of.     W.  \V.  Elughes,  Queen  Victoria 
.  and    s.    Wilison,    Wembley,    Middlesex.      Eng. 
l'at.  20,084,  Sept.  lo,  1896. 

IUSI  carbide  is  prepared  from  peat  by  carbonising 
the  hitter  in  a  vertical  retort,  in  which  it  is  supported  upon 
inclined  partitions,  which  may  be  slid  out  so  as  to  allow  it 
to  pass  gradually  downwards  to  the  bottom  and  hottest  part 
of  the  furnace.  The  carbonised  peat  is  then  pulverised, 
mixed  with  finely  divided  lime,  and  then  preliminarily  heated, 
and  afterwards  intensely  heated  in  au  electric  furnace  to 
form  the  carbide. — R.  S. 

Charring  Peat,  Wood,  or  the  like;  Impts.  relating  to  the 
Method  "/,  and  to  Apparatus  therefor,  S.  (I.  Lau- 
renius,  New  York.      Eng.  l'at.  11,851,  Mu\    12,  1 1-97. 

The  method  consists  of  discharging  the  heavier  gas<  s 
formed  during  the  carbonisation,  from  the  lower  part  of  the 
retort,  and  ot  introducing  steam  or  water  into  the  retort 
when  the  charring  should  be  stopped  or  the  temperature 
reduced.  The  former  is  effected  by  one  or  more  open 
covered  by  a  hood,  in  the  bottom  of  the  retort,  through 
which  the  gases  enter  a  small  chamber,  provided  above 
with  two  valves — a  lighter  one  leading  to  an  outlet  pipe 
having  a  valve,  and  a  heavier  one,  through  which  the 
produ.  ts  pas-  when  the  valve  on  the  first  is  closed,  leading 
to  the  furnace,  where  they  are  consumed  — R.  S. 


Smokeless  Inflammable   Wick,  I  Manufacturing. 

\.  li.  I'rei-e.  llamme-ISothum,  Prussia.    Eng  l'at 
May  1  I,  1897. 

Tin:    wick    is    formed    of  a    loo  bit     or    similar 

mat, Tial,  or  of  paper  or    paper    pulp,    and    is  covered  with 
three  coatings,  munch  i    (1)  of  inflammable   pa 
powdered   Bulphur  with   the   addition   of  a   compound  of 
oxygen,  (8)   of    powdered   sulphur   mixed   with 
paraffin,  or  the  like.     The  layers  are  li-.,  d  to  the  wick  with 
suitable  adhesive  substances,  a-   glue,  gum,  till    a 

by  adding  to  the  pulpy  material  when  Buch  is 
used   to   form    the    wick,   or   (when   the   coating  com 
sulphur)  by  means  of  hot  rollers       U.S. 

Liquid  Fuel  Burners,  Impts.  in.  La  Societe  dee  Genera- 
teurs  a  Vaporisation  Instantance  Systeme.  L.  Serpollet 
and  1,.  Serpollet,  Paris.     Eng.  l'at.  12,438,  Moj  19,  1897. 

I'iikmimm   or    other    liquid    hydrocarbon     is     for I,     in 

r  or  smaller  quantities,  by  pressure  from  a  compress,  1 
air  reservoir,  into  a  burner  bavit  i  tl  body  serving 

boiler,  "herein  the  hydrocarbon  is  vaporised,  and 
from  which  it  passes  a-  vapour  to  a  set  of  nozzles  direct!  I 
upwards,  downwards,  or  horizontally,  and  arranged  in  the 
axes  of    Bunsea    passs  i    which  tie  rs  the 

surrounding  air.      The    air   and    vapour,   heated    b\  contact 
with  and  radiation  from  the  wall-,  are  ignited,  ai 
impinge  iiu'tinst  plates  of  refractory  material,  which  di 
them.     The  preliminary  heating  of  the  petroleum  for  start- 
ing the  apparatus  may  be  effected  in  various  ways. — I;.  S 

Electrical    Furnaces,    Impls.  in.       [Wedge-shaped   I 
trodes.']       C.     I).   Abel,    London.     Fr.cn     Siemens    and 
Halske,  Berlin,  Germany.    Eng.   l'at.   1 7, 17 1    July   -24 
1897. 

To  t  nsi  ur.  an  automatic  downward  feed  of  the  material 
to  be  treated,  the  upper  electrode  in  this  electric  furnace  is 
wedge-shaped  or  conical  while  the  lower  is  hollow  or 
funnel  -  shaped.  The  Cylindrical  portion  of  the  upper 
electrode  is  surrounded  with  a  casing  and  provided  with 
flanges,  which  the   regulating  motion  of  tie  ,.s  to 

u  the  material,  and  counteracts  the  tendency  to  cake, 
while  the  gas  generated,  escapes  through  the  interspace 
between  the  casing  and  the  electrode.  The  pulverulent 
material  to  be  treated  is  formed  into  lumps  or  briquettes 
with  some  suitable  binding  substance  so  as  to  facilitate  the 
!  e  of  the  gases,  and  provision  is  mad,-  for  withdrawing  the 
product  during  working,  bj  means  of  a  hole  in  the  bottom 
of  the  funuel,  below  which,  at  a  suitable  distance,  is  placed 
a  laterally  extending  closing-piece,  or  by  a  tapping  device 
literal  opening  in  the  lower  part  of  the 
funnel  opposite  which  i-  placed  a  boring  tool  for  periodi- 
cally making  a  hole  in  the  Crust  formed,  and  withdrawing 
the  fluid  material.— G.  H.  It. 

Illuminating  Gas,  Impts.  in  tic  Mount  \Y .  Voung, 

Peebles;  S.  Glover,  St.   Helen's;   and  T.  Glovei 
Bromwich.     Eng.  Pat.  20,125,  Sept.  11,  1S96. 

To  remove  or  prevent  the  deposition  in  the  solid  form  of 
the  naphthalene  present   in  large  quan  -  resulting 

from    the   earlonisation   of  coal  at   big  atures,  the 

inventors  propose  to  wash  the  gas  with  liquid  hydrocarbons 
capable  of  dissolving  out  the  naphthalene,  and  having 
the  same  time  a  sufficiently  high  vapour-tension  to  prevent 
the  absorption  of  the  illuminating  constituents.  The  illu- 
minating power  of  the  gas  may  be  increased  by  carburetting 
with  the  products  obtained  by  carbonising  or  cracking 
eannel  coal,  shale,  blast-furnace  petroleum,  paraffin  oils,  &c. 
at  low  temperatures,  in  such  a  manner  that  the  said  products 
are  nearly  free  from  naphthalene,  and  are  consequently  able 
to  dissolve  this  substance,  whilst  they  contain  volatile 
hydrocarbons,  which  they  yield  up  io  the  gas  under 
treatment. 

The  operation  of  carburetting  is  performed  after  the  was 
has  been  cooled  and  freed  from  tarry  matters  and  naph- 
thalene as  far  as  possible,  by  condensation  :  and  the 
naphthalene  is  separated  from  solution  by  coolino-,  the 
solvents  being  afterwards  used  over  aizain— after  cracking 
once  more  if  they  contain  a  sufficiency  of  paraffins  and 
defines  to  yield  a  further  supply  of  volatile  hydrocarbons 
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Another  method  proposed  is  the  use  of  the  vapours  of 
irbons  capable  of  dissolving  naphthalene,  and  having 
the  same  vapour-tension  as  the  latter,  so  that  if  the  naph- 
thalene he  deposited,  as  a  result  of  cooling,  the  said 
hydrocarbons  will  he  simultaneously  liquefied,  and  carry  it 
into  solution. — C    5 

Incandescent  Lamps.  Tmpts.  in  Hydrocarbon.  R.  Hnddon, 
London.  From  J.  W.  Allison.  New  York.  Eng.  Pat. 
3447,  Feh.  9,  18 
The  oil  is  fed  to  a  vertical  vaporising  tube,  situated  close 
to  the  burner  or  burner-,  and  conveying  the  vapours  into  an 
upper  vertical  tube  leading  to  the  mixing  chamber,  air 
being  drawn  in  at  the  point  of  junction  between  the  two 
tubes,  through  a  transverse  tube  mounted  in  a  bell-shaped 
i  low  the  mixing  chamber,  against  which  it  directs  th? 
hot  air  and  gases  from  the  burners.  From  the  mixing  cham- 
ber, p:;  the  vapour  and  air  down  to  the  burners. 
The  vaporising  tube  is  surmounted  by  a  cap  forming  a 
needie  valve,  the  needle  of  which  is  enclosed,  for  protection, 
in  a  small  tube,  and  passes  down  through  a  stuffing  box 
at  the  lower  extremity  of  the  vaporising  tube.  The  valve  is 
closed  and  opened  by  moving  a  slotted  sleeve  engaging  with 
a  lug  on  the  stuffing  box,  and  thus  regulates  the  supply  of 
oil  vapour  to  the  mixing  chamber. 

To  start  the  lamp,  a  cup  situated  on  the  base  of  the 
burner  and  surrounding  the  vaporising  tube,  is  filled  with 
oil  or  alcohol,  wbi-h.  when  lighted,  heats  the  said  tube 
and  generates  sufficient  vapour  to  supply  the  burners  at 
the  outset,  the  heat  from  the  latter  afterwards  sufficing 
to  maintain  the  supply. — C.  S. 

Calcium   Carbide  and  the  like,  Tmpts.  in  the  Manufacture 

of,  and  in  the  Method  of  using  the  same  in  Lamps  or 
Generators.  F.  H.  Smith,  Dunblane,  S.li.  Eng.  Pat. 
13,103,  May  27.  1897. 
The  calcium  carbide  or  other  compound  is  powdered  and 
compressed  to  form  tablets,  or  is  mixed  with  oil  or  the 
like  to  the  consistency  of  I'ough,  and  is  then  formed  into 
pills,  tablets,  &c.  The  tablets,  &c.  are  coated  with  wax, 
varnish,  or  other  waterproof  substance.  1:  use,  they  are 
mechanically  fed  fro.n  an  upright  tube,  and  means  are 
provided  for  abrading  the  varnish  at  one  place  on  each 
tablet,  so  as  to  a'.lcw  the  water  to  act  thereon. — H   S. 

Gas  Generators  [Acelylene~\.  lmpts.  in.     C.    II.   Campbell, 
Philadelphia,  U.S.A.     Eng.  Pat.  72,120,  May  15,  1897. 

The  supply  of  calcium  carbide  to  the  generator  is  automa- 
tically regulated  by  the  movement  of  the  gasometer,  by 
means  of  a  rack  mounted  on  the  latter  and  actuating  a 
which,  by  intermediate  sprocket  gearing,  works  a 
spiral  conveyor  in  the  bottom  of  the  carbide  chamber. 
'Ibis  motion  is  produced  only  during  the  descent  of  the 
gasometer  cover,  a  ratchet  and  pawl  on  one  of  the  sprocket 
wheels  preventing  a  reversed  movetnent  during  the  ascent 
of  the  cover.  A  valve  in  the  neck  of  the  generator  is  so 
at?  tehed,  by  a  lever  and  swinging  yoke,  to  the  cover  of  the 
carbide  chamber,  that  when  the  latter  is  opened,  th*'  valve 
•  and  prevents  the  escape  of  gas. —  (     S 

Acetylene  Gas,  lmpts.  in  Apparatus  for  Generate 

Storing.  E.  Chesnai  and  I..  Pillion,  both  of  Dijon, 
France.  Eng.  Pat.  20,090,  Sept.  lo,  1898.  (Under 
Intcrnat.  Convention.) 

Improvements  in  the  apparatus  claimed  under  Eng.  Pat 
this  Journal,  1897,  66 :, I  are  described. 
They  comprise  a  composite  support  for  the  carbide,  a 
cylindrical  bell  over  the  container,  and  a  layer  of  oil  above 
the  water  in  the  generator. — I.  A.  1!. 

ne  Gas,  lmpts.  in  Apparatus  for  Generating  and 
Storing.  I  I  hesnay  and  I,.  Pillion,  both  of  Dijon, 
France.  Eng.  Pat.  20,254,  Sept.  12,  1896.  ( Under 
Intemat.  Convention.) 

Tin-  i-  supplementary  to  Eng.  Pat-.  1k,3'j2  and  20,0! [ 

1896  (see  foregoing  i.  Tbesupplj  of  water  to  the  carbide  is 
controlled  by  the  di^p'acement  caused  by  a  float  attached 
to  the  gtsholder,  oi  by  an  osc  llatory  movement  of  the 
apparatus. — J.  A.  P. 


Acetylene    Gas    Generators  ami    Gasometers,    lmpts.    in. 

E.  H.  Maddoek  and  W.  Jones,  both  of  Liverpool.     Eng. 

Pat.  22.359,  Oct.  8,1896. 
Ax  inverted  vessel  has  an  annular  space  divided  into  com- 
partments, each  of  which  contains  a  generator,  from  which 
the  gas  passes  into  the  central  space  of  the  vessel.  Conical 
caps  seal  the  tops  of  the  generators  or  the  vacant  com- 
partments. Water  condensed  from  the  gas  is  removed  by 
a  drip-tap  at  the  lower  end  of  an  inclined  exit  pipe. 

—J.  A.  B. 

Acetylene  Gas,  lmpts.  in  and  connected  with  the  Produc- 
tion o/\  1.  f .  FitzGibbon,  London.  Eng.  Pat.  22,520, 
Oct.  10,  1^'JG. 
A  sheet-metal  vessel,  containing  water,  has  either  a  side 
shoot  below  the  water-level  for  the  admission  of  carbide,  or 
a  vertical  feed-tube  closed  by  a  conical  float.  Ammonia  is 
removed  from  the  gas  by  the  use  of  dilute  hydrochloric 
acid  either  as  the  decomposing  liquid  or  in  a  washer.  The 
decomposition  is  moderated  by  agglutination  of  the  carbide 
with  8  to  10  per  cent,  of  paraffin.  —J.  A.  15. 

Acetylene  Gas,  lmpts.  in  or  relating  to  Apparatus  for  the 
Manufacture  of.     C.  F.  J.  B.  Uecherel,  Paris.     Eug.  Pat. 

23.289,  Oct.  20,  1896.     (Under  Internat.  Convention.) 
A  gasholder  acts  as  or  actuates  a  float  which,  by  displace- 
ment of  water  within  a  reservoir,  causes  an  overflow  there- 
from to  an  acetylene   generator,  which  discharges  into  the 
gasholder. — J.  A.  B. 

Acetylene  Gas,  lmpts.  in  or  relating  to  Apparatus  fir  the 
Manufacture  of.     C.  F.  J.  B.  Becherel,  Paris.     Eog.  Pat. 

23.290,  Oct.  20,  1896. 

Is  supplementary  to  the  preceding  specification.  Two  or 
more  generators,  arranged  stepwise,  or  in  other  manner,  are 
put  in  operation  in  turn  by  the  float  or  floats  actuated  by 
the  gasholder. — J.  A.  B. 

Acetylene  Gas  Generator,  An  Improved  Automatic.     A.  J. 

Smith   and  A.  G.  Smith,   both  of  Aberdeen.     Eng.  Pat. 

24,414,  Nov.  2,  1896. 
A  fixed  gasholder,  open  at  the  bottom  to  its  containing 
tank,  communicates  by  a  U-tube  with  the  side  of  a  carbide- 
chamber  provided  with  a  gas-exit  to  the  gasholder.  Water 
passes  to  the  chamber  until  the  gas  in  the  holder  depresses 
its  level  below  the  mouth  of  the  U-tube.  By  means  of  two 
U-tubcs  and  a  four-way  cock,  two  carbide  chambers  may  lo- 
used in  turn.  Partitions  to  prevent  splashing  on  board  ship 
are  inserted  in  the  holders. — J.  A.  B. 

Acetylene,  lmpts.   in   Apparatus  for   the  Manufacture  of 
P.  de   Kesener  and   H.  L.  A.  Luchaire,  both   of  Paris. 
Eng.  Pat.  24,440,  Nov.  2,  1S96.     (Under  Internat.  Con- 
vention.) 
Two  closed  receivers  for  carbide  of  calcium  are  connected 
with  the  bottom  of  the  tank  of  a  bell  gasholder  ;  and  also, 
by  inverted  U-tubes   passing  over  its  rim,  with   a   point  a 
little  above  its  bottom.     A  pipe,  entering  the  top  of  the 
bend  of  each  of  these  tubes,  communicates  with  the  interior 
of  the  bell,  and  permits  the  flow  of  water  to  the  receiver* 
only  when  the  bell  is  low.     The   receivers  are  used  alter- 
nately.     Superposed    boxes   for   carbide,   and   translucent 
receivers  are  claimed. — J.  A.  B. 

Acetylene  Gas,  An  Improved  Apparatus  for  the  Manufac- 
turt  of.  U.  Ke-selring,  St.  Imier,  Switzerland.  Eng.  Pat. 
9714,  April  15,  1897. 
A  distributing  drum,  divided  into  sectors,  is  charged 
with  calcium  carbide.  A  valve,  operated  by  means  of  levers 
by  the  rise  and  fall  of  a  gasholder  hell,  discharges  the 
contents  of  each  sector  in  succession  into  a  water-box, 
whence  the  gas  formed  passes  through  a  purifier  containing 
moss  to  the  gasholder. — J.  A.  B. 

Carbide  of  Calcium,  An  Improved  Furnace  for  the  Pro- 
duction   of.     1{.    Haddan,   London.     From    H.  Colberg, 
Adiien  Serret,  and  F.  Amigo,  Ibero.     Eng.  Pat.  16.398, 
July  10,  1897. 
Acetylene  gas,  alone  or  mixed  with  a  supporter  of  com- 
bustion, is  injected   into   the   fuel-burning  chamber   of  a 
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furuaoe  for  the  preparation  ''  caloium  carbide,  in  ordi 
add  to  the  tempernttire  produced  by  the  ordinary  combustible 

in  the  furnace.  —J.  A.  I! 

I     \ylene  Hits,  Impts.  in  Apparatus  for  the  Generation  of 

M.irks.    London.     Fr A.   V.   Bowers,    Paris. 

Eng.  rm.  16,975,  Jury  17.  1897. 
W  vi  ku  is  supplied  to  acetylene  generators  by  the  regul 
device  claimed  in   Eng.  rat,  18,511  of  1896  (this  Journal, 
1897,791).    The  gas,  water,  and  lime  pass   together  from 
the  generators  to  a  separator,  where  the  lime  is  retai 
the  water  discharged,  and  the  gas  allowed  to  pass  to   the 
burners.     A  modification,  which  is  also  described  separatel) 
as  applied  to  a  household   lump,  has  a  distinct  gas  outlet   to 
tlu'  place  of  consumption, with  a  sidearm  in  communication 
with  the  device  which  regulates  the  supply  of  water  to  the 
generator. — .1.  A.  1!. 

Acetylene  Gas  Generators,  Impts.  in.     E.  Godin,  Tl 
Rivers,  Quebec,   Canada.     Eng.   Pat.   17,021,   July    19, 

ls:.r. 
A  1:1:1 1  -sn  u  1 1>  vessel   supported  in  :i   tank  of  watei   c 
municates  by  two  pipes  bove  the  levi 

tin'  water  in  the  tank  with  a  vessel  containing  carbide. 
Water  flows  through  the  lower  pipe  on  to  the  latter  urn  l 
the  pas  generated  passing  through  the  upper  pipe  depresses 
the  water  level  within  the  bell.  The  gas  exit  is  from  an 
arm  of  the  upper  pipe. — J.  A.  B. 

Oil    Vapo  u  >■   Burners,  Impts.   in.     C.   ('.  Marks,  London. 
From   .1     Gilbert,   Paris.     Eng.    Pat.  it.   26, 

Tin:  oil  to  be  vaporised,  for  the  production  of  a  nou- 
luminous  flame  for  heating  an  it  mantle,  is  fed 

to  the  g  chamber  through  one  or  more  tubes  6 lied 

with  thin  metal  wires  regulating  the  delivery  by  capillary 
attraction.  The  gas  passes  down  from  the  said  chamber 
through  tubes  lending  to  the  nozzle  of  the  burner,  >vhere  it 
becomes  mixed  with  air,  and  burns,  the  flume  healing  the 
vaporising  chamber  and  the  superimposed  mantle.  The 
initial  heating  of  the  vaporising  chamber  is  effected  by  any 
Suitable  means,  such  as  the  flame  of  a  spirit  limp,  but  when 
once  started  the  flame  is  self -maintaining. — C.  S. 

/>'< ■iiziuf  Lamp,  Improved.    L.  d'Haemars,  Brussels,     Eng. 

Pat  91,659,  Sept.  .'So.  1896. 
Tax  bonzine  receiver  is  surmounted  by  an  aunular  receivi  i 
containing    alcohol    anil    fitted    at    one    side    with    a    small 


but  di  i  uer  ol    the   main  lamp   n    I 

the  a  cohol    lamp,  tl tgh  the  eentral  tube  of    which  a  tulle 

from  the  main  burnei  passes  down  intothe  benzine  n  ■  iver. 
The  wick  contained  in  this  tube  allows  the  benzine  to  ascend 
into  a  blind  lateral  duct,  or  n  tort,  at  the  top,  directlj  o 
the  alcohol  flame,  wherebj  the  benzini  is  vaporised,  and 
the  resulting  gas  ascends,  mixed  with  air.  into  the  main 
burner,  where  il  is  ignited,  and  burns.  It  is  claimed  that  in 
this  manner  a  perfectly  regular  flame  is  produced  with  a 
verj  small  consumption  of  alcohol,     C.  S 

Alight-Lights,  Impts.  in.     .1.  I),  and  II.  Palmer  and   If.  K. 
l'restrail.  London.     Eng.  Pat.  21,374,  Sept.  26,  U 

Fob  the  more  effectual  diffusion  of  disinfectants  and 
perfumes  by  the  heat  of  burning  night  lights,  the  former. 
instead  of  being  mixed  with  the  fat,  are  disposed  in  com- 
partments •  is  in  be  heated  by  the  flame.  Thus 
the  more  volatile  Bubstances  are  placei  iter  jacket 
attached  to  the  night  light  or  forming  part  of  the  glass  vessel 
in  which  il  is  placed.  Less  volatile  matters  are  contained  in 
tubes  ol  small  bore  inserted  into  holes  in  the  fat  near  to  the 
wick.  Or,  the  volatile  substance  may  be  absorbed  by  blot 
ting  paper,  which  is  wrapped  round  the  fat  and  protected  by 
a  coating  of  wax  outside. — L  A. 


in— DESTRUCTIVE  DISTILLATION, 
TAR  PRODUCTS.  Etc. 

Mineral   Oils,  Solubility  in   Absolute  Alcohol.     S.    \isia- 
mann.     Chem.   Rev.   I'ett-  u.  Harz-Ind.  4,   [12  . 
163  ;    [13],  176—180. 

Continuing  bis  researches  (see  this  Journal,  1895,  812) 
for  a  simple   method  of  d  the  local 

mineral  oils  from  their  behaviour  in  presence  of  this 
solvent,  the  autbor  finds  that  the  crude  nils  are  unsuitable  for 
this  purpose,  a-  are  also  the  fraction-  boiling  below  25  '  C, 
the  latter  being  readily  miscible  in  absolute  alcohol.  He 
therefore  proposes  the  distillation  (by  the  Engler  fractional 
method)  ol  100  c.  of  crude  oil  and  the  collection  of  the 
fraction  coming  over  between  250  and  270  C,  5  CC.  of 
which  are  then  well  shaken  up  with  successive  additi  ins 
alcohoi  (sp.  gr.  0*705)  until  the  initial  turbidity  gives  place 
to  a  clear  solution.  The  following  results  were  obtained 
for  the  oils  indicated  : — ■ 


Solubility  of  Petroleum  Fractions  of  Various  Crude  Oils  in  Absolute  Alcohol  (_Sp.  Or.  0 


Crude  Oil  from 

fie  Gravity  of  Fractions. 

I'p  to  0-880. 

0*8JS. 

Ill  all 
proportion-. 

In  all 
proportions. 

In  rs  vol. 

proper: 

In  2*8 

In  all 
proportions. 

In  1  - 

In  1*6  vol. 

In  all                 In  all 
proportions,     pro). 

In  2l 

In  5*8 

In  all 
proportions. 
In  1'7  vol. 
In  ft  vols. 

In  :i  vols. 

II.  (Bustenari) 

Galicia  I.  { Krosno) 

U.I  Potok) 

cent. 

petroleum  and  8  per  cent,  misut). 

In  all 
proporticns. 

In  1*2  vols. 

Iu  **5  vols. 

Solubility  of  Lubricating  Oil  Fractions  from  Various  Crude  Oil's  in  Absolute  Alcohol  (Sp.  Gr.  0-705). 


Crude  Oil  from 

Specific  Gravity  of  Frictions. 

0-S55. 

0-875. 

0885. 

0-890. 

0-SH5.             0-900.             0-905. 

0-910.              0-915. 

1  Ropicza-Ruska) 

i  Barklova]  

Roumania  iBustenari). 

In  I<  vols. 

In  lo  vols. 

In  all 
proportions. 

In  2  vols. 

In  6  vols. 
In  8*5  vols. 

In  7  vols.  1  In  9  vols. 
In  10  vols.  In  11  \"ls. 
In6'5vols.     1     - 

In  3  vols.      In  3"1  vols. 

In  9*6  vols.  In  12'5  vols.    In  11  vols. 

Iiilt'Svol.v 
In  12  vols.   In  13-5  vols. 
In  4*5  vols. 

- 
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The  subjoined  table  shows  the  relative  proportion  of  the 
hydrocarbons    boiling    below   and   above    250;    C.    in    the 


various   petroleum  fractions  of  some  of  the  above-named 
crude  oils  : — 


fiude  Oil  from 


1   ■  Gravity  of  Fractions. 


Boumania  II.  (Bustonari)  ....  [?£>'£•'  f250»C.{ 

i :,         "•<>■{ 

GaUciaHKrosno) 

-   ii-  Potok  : 

Russia  ("KunstSl") !  ', 


II 

II 

ioo 

0 

0 

100 

0 

" 

100 

100 

0 

0 

1,111 

0 

10  i 
0 

mo 

0 


97i 

2 
100 

0 
100 

I 

100 
0 


0-790 

O'SOO 

0-805 

•• 

'93 

6 

'93 

7 

'•• 

100 

100 

llll 

100 

93 

II 

0 

II 

II 

3 

mi 

100 

92 

ii 

II 

.. 

s 

100 

100 

100 

' 

0 

0 

0 

•• 

12 
:ii 

9 
86 
14 
95 

5 


Specific  Gravity  of  Fractions. 


Crude  Oil  from 


r  Cent. 


■  OS25 


Bouinariiu  II.  (Bustenari) 

Galicia  I  

..     IMPotolO  [Aoove::}a 




50°C.{| 

;^;-::;^c.{ 


.. 

- 

'ra 

22 

111-5 

12-5 

B5 

78 

" 

90 
10 

22 

0-8J5       0-SM      0-St5       0-sjO      0-855       0  860 


77 
23 


81 
19 


03 

30 

37 

70 

71 

73 

25 

27 

60 

39-5 

in 

50 

•• 

50 

46-5 

53  5 


65 

35 


0 
100 


0 
100 

51 
46 

22-5 
77-5 
(I 
100 


us 

35 

0 

100 

SS 

64 
0 

ion 

0 

100 


The  author  considers  that  the  relative  solubility  of  the 
•  -  affords  support  to  the  views  of  Engler  and 
Jeziaransky  (this  Journal,  1896,  191)  on  the  nature  of  the 
hvdrocarbons  predominating  in  the  fractions  below  and 
above  200°  C,  the  former  being  saturati  '1  hydrocarbons 
iniscihle  with  alcohol  in  all  proportions,  and  the  latter  (above 
1 '.)  more  or  less  readily  soluble  according  as  they  belong 
to  the  aliphatic  or  naphthene  series. — C.  S. 

,um  Trade,  Russian.     Eng.  and  Mining  J. 
64,  [4],  95—96. 

The  United  States  Consul  at  Batoum  reports  that  the 
increasing  depth  to  which  wells  in  the  Baku  district  have 
to  be  sunk  has  considerably  heightened  their  cost.  At 
Balakhani,  paying  oil  is  still  met  with  at  between  500  and 

Ft.,  but   at   Sabountchi  the   oil  layer  is  about  1,100  to 
1,400  ft..  ;yid  at  Komani  and  Bibi-Eibat  the  latter  depth  is 
exceeded.     The  average  cost  of  wells  at  Baku — based  on  a   j 
surface  diameter  of  26  ins.,  lined  with  175-ft.  of  26-in.  pipe 

;o  }-in.  iron),  313  ft.  of  24  in.,  455  ft.  of  22-in.,  735  ft. 
of  20-in.,  and  1,025  ft.  of  18-in.  pipe,  the  well  being 
finished  with  1,148  ft.  of  16-in.  pipe— is  about  4,000/. 

Two  larse  flowing  wells  were  struck  at  Bibi-Eibat  in  1896, 

:  reducing  over  three  million  barrels  of  oil  in  36  days, 
and   the  other   an  even   larger  quantity.     Prospecting  has   | 

;,.d    on   briskly,  but   with   unsatisfactory  results, 
one  well  having  been  sunk  861  ft.  at  I'oota,  and  two  others, 

rad  '.17::  ft.  respectively,  at  Hindar-Sindi  (35  miles  NT. 
of  Baku;,  without  reaching  paying  oil,  though  -urface 
indication-  and  shallow  trial  drillings  were  favourable. 
Anotlc  1  well  at  Soupsa  reached  a  depth  of  400  ft.,  and 
yielded  a  quantity  ot  gas,  bin  no  oil,  and  at  Koodakoo,  on 
the  Kuban  river,  six  or  eight  wells  have  be  1  sunk  without 
any  return. 

The  projected  8-in.  pipe  line  (for  refined  oil)  from 
Michailova  to  Batoum  was  to  have  been  completed  by- 
October  of  the  present  year,  but  as  the  plant  for  making 
some  of  the  pipe  is  only  just  erected  at  Mariopol,  the  line 
is  not  expected  to  be  ready  soon  enough  to  influence 
materially  the  trade  of  Is'.i7. 

.i  field  does  nut  seem  to  he  fulfilling  expecta- 
tions, as  in  January  there  were  only  12  wells,  yielding 
some  7,500  barrels  per  diem,  seven  new  ones  sinking,  two 
being  deepened,  and  eight  new  derricks.  The  largest  of 
the  two  refineries  near  the  railway  station  has  or.lv  turned 


out  one  cargo  of  refined  oil,  aad  the  other  one  has   not  yet 
begun  working. 

Probably  the  Grosni  oil,  which  gives  only  15 — 18  per 
cent,  of  burning  oil.  and  leaves  a  residuum  too  heavy  for 
fuel,  cannot  compete  with  Baku  oil ;  and  possibly,  Grosni 
being  nearer  the  home  markets,  it  is  more  profitable  tj 
sell  the  crude  oil  for  fuel  than  to  refine  it. — ( 

IV— COLOURING  MATTERS  AND  DYES. 

PATENTS. 

Benzene    and     Monalomie     Phenols,    Action     of    Acid 

Chlorides  on,  in  Presence  of  Ferric  Chloride.  M.  Xencki 

and  E.  Stoeher.  Ber.  30,  176S— 1772. 
By  mixing  5  parts  by  weight  of  benzene,  7  parts  of  benzoyl 
chloride,  and  gradually  adding  7  parts  of  sublimed  ferric 
chloride,  a  vigorous  evolution  of  hydrochloric  acid  take- 
place,  and  finally  the  liquid  solidifies  to  a  mass  of  crystals. 
After  washing  with  water  and  dilute  hydrochloric  acid, 
extracting  with  ether,  and  distilling  off  the  latter,  a  fraction 
was  obtained  which  was  henzophenone.  In  a  similar 
mauner  7  parts  of  benzene,  8  parts  of  acetyl  chloride,  and 
s  parts  of  ferric  chloride  give  acetophenone.  The  phenols 
react  like  the  hydrocarbons,  and  by  mixing  5  parts  of 
phenol  with  the  same  weight  of  carbon  bisulphide,  C  parts 
of  acetyl  chloride,  and  slowly  adding  7  parts  of  ferric 
chloride,  p-oxyacetophenone  is  obtained,  100  grins,  of 
phenol  giving  about  30  grins,  of  the  ketone.  The  three 
isomeric  cresols  react  in  the  same  way.  Thus  o-cresol  gives 
methyloxj  acetophenone  having  the  constitution — 

CH3:OH:CH3CO  =  1:2:5. 
The  product  crystallises  in  flat  prisms  melting  at  104°  C. 
The  m-cresol  also  gives  an  aceto-ketone  sparingly  soluble  in 
water,  which  melts  at  12G:  C.  It  is  probable  from  analogy 
that  the  constitution  is  1.3.6.C6H3.CH3(OH)CO(H3.  It 
is  noteworthy  that  phenol  and  benzoyl  chloride  in  presence 
of  ferric  chloride  oply  give  benzoic  acid  phenol  ether. 
By  the  action  of  ferric  chloride  (8  parts)  on  a  mixture  of 
ji-ehlorophenol  (6  parts)  and  acetyl  chloride  (8  parts),  the 
authors  obtained  ;)-ehloroxyacetopheuone  melting  at  55°  C. 
The  product  obtained  from  o-ehlorophenol  and  acetyl 
chloride  crystallised  in  needles  melting  at  ge3  C,  and  gave 
a  hydrazone  crystallising  in  yellow  needles.  By  acting 
with"  ferric   chloride   (6  parts)  on  o-ehlorophenol  (5  parts) 
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and  benzoyl  obloride  fll  parts),  chloroxybenzopbenone  la 
obtained,  wbiob  crystallises  from  alcohol  in  yellow  needles 
melting  .it  176  t  In  applying  the  same  reaction  I 
aromntic  aldehydes,  generally  lurry,  uon-aryatallisable 
products  were  obtained,  but  salicylia  aldehyde  yielded  a 
dye-tuff  on  slowly  adding  I  part  oC  ferric  chloride  to 
i  parts  of  salicylic  aldehyde.  The  product  has  prol 
the  formula— 

/\ 

HO    C,H4— C  =  C— C,H,— OH, 

and  was  obtained  by  Bourquin  (Ber.  17,  502),  bj  the 
notion  of  line  chloride  on  salicylic  aldehyde. — T.  A.  L. 

Diwtthjjl-anaphthylamine,  Some  Derivatives  of.  1'.  Fried- 
lander and  K.  Lagodxinski.  Mitt,  des  k.k.  Tech.  Gew. 
Museums,  L897,  7.  125—182. 

Hi  Mil  in  i -a-\  vi  in  ii  \  i  i«im;  w;is  ti  i  ~  t  obtained  in  1870 
Landshof,  by  the  action  of  methj  1  iodide  on  naphthylamine. 
Hantzsch,  later,  obtained  a  quantitative  j  ield  of  it  by  beating 
tin-  dry  hydrochloride  of  the  latter  base  with  methyl  alci 
Monnet,  Keverdin,  and  Nolting  Btudied  the  anion  of  mild 
Oxidising  on   it.  with   tin-  object  of  preparing  a 

compound  analogous  to  Methyl  Violet,  but  found  that  the 
base  was   in  every  instau  sed  without  the  for- 

mation of  a  dyestuff.  Dobner,  and  Friedlander  and  Welmans 
.jointly,  attempted,  also  unsuccessfully,  to  produce  the 
naphthalene  analogue  of  Malachite  Green — tin-  first-named 
by  treating  the  base  with  benzotrichloride,  the  latter  two 
chemists  by  oxidising  tctramethyldiamidodinaphthylphenyl- 
methane,  which  results  from  the  action  of  benzaldehyde  on 
the  base.  The  latter,  moreover,  observed  that  hexamethyl- 
triamidotrinaphthylmethane,  like  the  tetramethyldiamido 
compound  mentioned,  is  decomposed  when  oxidised. 

1 .  UAmidodimethylnaphihylamine  was  obtained  by  Fried- 
lander  and  Welmans  bylhe  reduction  of  benzene-azodimethy  1- 
naphthylamiue  sulphonic  acid  It  may  he  also  prepared 
.hieing  the  nitroso  compound,  which  is  formed  by  the 
action  of  nitrons  acid  em  dimethyl-a-naphthylamine,  and 
again  (P.  Cohn,  Monatah.  f.  Chem.  16,  798),  by  reducing 
tetramethyldiamido-azonaphtbalene.  It  is  an  oil  which 
rapidly  oxidises  on  exposure  to  air. 

Carbonyl  chloride  acts  upon  dimethyl-a-naphthylamine 
at  the  ordinary  temperature,  yielding  a  carboxylic  acid, 
which,  when  treated  with  diazotised  snlphanilic  acid,  loses 
carbon  dioxide  and  gives  an  azo  compound.  This  is  also 
formed  from  dimethyl-a-naphthylamine  and  the  same  diazo 
compound.  It  would  therefore  apt  ear  that  the  carboxyl 
group  occupies  in  the  carboxylic  acid  the  position  para 
relatively  to  the  dimethylamido  group. 

Bromine  acts  upon  the  base  in  acetic  acid  solution,  giving 
a  luonohroino  derivative.     This  does  not  combine  with  d 
-alt-,  and  hence  would  appear  to  be  a  para-substituted  com- 
pound.     It  i-  an  oil  decomposing  at  260  . 

I  .i-Dimethylamidonaphthol  i-  obtained  by  alkali-fusion 
from  1 . 4-dimetbylamidonapbthalene  snlphonic  acid.  It 
foruis  long,  colourless  prism-  (m.  pt.  113°),  which  turn 
brown  on  exposure  to  air.  It  is  sparingly  soluble  in  water  and 
ether,  but  dissolves  readily  in  alcohol.  It  forms  soluble 
compounds  with  acids  and  alkalis.  Diazobenzene  chloride 
acts  upon  it  in  an  alkaline  solution,  forming  a  red-oi 
compound.  Chromic  acid  colours  its  aqueous  solution 
cherry-red,  while  ferric  chloride  is  without  characteristic 
action. 

1 .  I-Dimethylamidonaphthol  is  not  produced  by  the  action 
of  nitrous  acid  on  the  above-mentioned  amidodimethyl- 
naphthylamine.  but  a-naphthoquinone  instead.  The  latter 
is  also  formed  by  the  action  of  nitrous  acid  on  an  acidified 
solution  of  dimethylamidonaphthol. 

Formaldehyde  condenses  with  dimethyl-a-naphthylamine, 
imethyldiamido-a-dinaphthylmethane,  a  compound 
which  crystallises  in  flat,  colourless  prisms  (_m.pt.  17:>  —  174  . 
uneorr.).  It  dissolves  with  difficulty  in  alcohol  and  ether, 
but  with  ease  in  benzene  and  in  aqueous  solutions  of  acids, 
and  it  docs  not  react  with  diazo  salts. — E.  B. 

l.o-Amidonuphthol.     V.  Friedlander  and  K.  Lagodzinski. 

Mitt,  des  k.k.  Tech.  Gew.  Museums,  1897,  7,  130—131. 
This  compound  is  prepared,  by  fusion  with  caustic  pota-h 
at  230° — 235°,  from  the  corresponding  naphthylamine  snl- 


phonic acid,  which  is  obtai I  by  sulphonating  a-naphthyl- 

ne    in    the   cold.     It    form arly   colourless  needle-. 

melting  with  decomposition  at,  193  (uneorr.);  does  not 
yield  a  platino-chloride  double  salt  or  a  precipitate  with 
stannous  chloride  and  i-  coloured  green  by  ferric  chloride 
and  bluish-red  by  chromic  acid. — E.  B. 

Aldehydes,  Syntketi*  of  Aromatic.     I..  Gattermann  and 
J.  A  Koch.     Ber.  30,  1622. 

Sei  under  XXIV.,  page  882. 

Phenylphenazonium  into  Phenosafranine,  ami  Nietzki  and 
Ott  i's  Isorosinduline  into  Netphthophenosufranine ;  Con- 
version  of.  I".  ECchrmann  and  W.  Schaposchinkoff.  Ber. 
30,  1565—1572. 

WiiKN   the  orange  yellow  alcoholic   solution  of  acetylapo- 

sjir.ininc  chloride   is  agitated    for    some  time  with    aqueous 

ammonia   in   the  air,  the  deep  bluish  violel  '   the 

solution  finally  turns  magenta  red  and  the  solution  contains 

vlphenosafranine.      On   acidulation   with    hydrochloric 

acid   and   boiling,   the   acetyl    group   i-  split  off,  and   on 

nating  the  alcohol,  phenosafranine  chloride  crystallises 

out  identical  in  every  respect  with  that  obtained  from  aniline 

an  1  p-phenylenediamine.     It   has  already  been  shown  that 

the  pheuazonium   s;dts  are    converted  by  ammonia  in  an 

lie    solution  into  aposafranine   salts,   and    it   is   thus 

lie  i im  it,  on  the  .me  hand,  phenosafranine  through 

ifranine  into  phenazonium,  and,  conversely,  the  latter 
through  aposafranine  and  its  acetyl  derivative  into  pheno- 
safranine. 

By  heating  together  on  the  water-hath  isorosinduline 
chloride  with  acetic  anhydride  and  sodium  acetate,  an 
acetyl  derivative  is  obtained  which  dissolves  in  water  and 
alcohol  with  an  orange-yellow  colour  ami  shows  a  sti 
yellowish  fluorescence.  It  dissolves  in  strong  sulphuric 
arid  with  a  violet  colour,  and  is  in  every  respect  similar  to 
pheiiyluapbthopbenazonium  chloride.  When  the  alcoholic 
solution  is  oxidised  with  air  in  presence  of  ammonia  and 
jurntlv  hydrolysed  with  hydrochloric  acid,  a  precipi- 
tate of  uaphthophenosafranine  chloride  is  obtained  which 
dlises  from  alcohol  in  greenish  granules.  The  crystals 
dissolve  tolerably  easily  in  water  and  alcohol  with  a  bluish 
ponceau-red  colour  and  show  a  strong  orange-yellow 
fluorescence.  They  dissolve  in  concentrated  sulphuric  acid 
with  a  bluish-green  colour,  which  on  dilution  turns  dirty 
blue  and  finally  rose-red.  Naphthophenosafranine  stands 
intermediate  between  phenosafranine  and  Magdala  Red,  but 
approaches  more  nearly  to  the  former. 

Since  the  acetyl  derivatives  of  aposafranine  and  of 
isorosinduline  hehave  towards  alkalis  and  ammonia  exactly- 
like  the  salts  of  phenazonium  and  of  naphthophenazonium 
(Ber.  29,  2316  j  this  Journal,  1S96,  So2)  it  follows  that 
these  acetyl  derivatives  arc  azonium  compounds,  and  have  a 
constitution  con  to  the  non-substituted  azonium 

compounds,  whilst  acetyl-rosinduline  cannot  be  directly 
amidised.  This  behaviour  is  at  once  evident  if  acetyl 
isorosinduline  and  acetyl  rosiuduline  be  regarded  a- 
derivatives  of  ^-naphthoquinone,  according  to  the  following 
formal  e 


/\ 


NHCJbTJ  »        aH,<  HIX 
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Similarly,  acctvlaposafrauine  has  the  following  formula: — 
N 

rVSA 


\J^J  NHCH.0 


\y\y\ 

N(  l 

I 
C6H. 
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which    alone   explains   the    conversion    by    ammonia    into 
phenosafranine. 

Criticising  Fischer  and  Hepp's  paper  (Her.  30,  301  ;  this 
Journal.  1897,  135),  it  is  pointed  out  that  the  conclusion  of 
the  former  as  to  the  formula  of  rnethylphenosafranine  is 
incorrect;  and,  further,  from  information  to  be  published 
later,  there  is  reason  to  believe  that  the  indones  are,  as 
Nietzki  assumes,  inner  anhydrides  of  o-rpiinonoid  azonium 
compounds.  With  regard  to  the  oxazine  and  thiazine  dye- 
. . n  1  v  those  of  the  former  which  contain  ammonium 
groups  are  strong  bases.  Thus  the  simplest  Meldola  Blue 
iphtbol  and  quinone  dichlorimide  i-  less 
basic  than  the  corresponding  eurhodine,  whilst  the  isomeric 
pnenonaphtbazime  ivith  the  imido  group  in  the  naphthalene 
rinff  is  so  feeble  a  base  that  it  will  not  even  give  an  acetate  ; 
but  neither  Bubstance  is  to  be  compared  at  all,  as  regards 
,  either  with  rosiuduline  or  with  isorosinduline.  The 
thiazine  dyestuffs  are  tolerably  strong  bases,  but  for  another 
reason.  It  has  been  found  that  the  simplest  thiazine 
corresponding  to  aposafrauine,  and  having,  according  to 
Bernthsen,  a  /i-quinonoid  formula,  can,  like  aposafrauine.  be 
diazotised,  and  gives  azo  compounds  with  phenols.  Hence 
the  thiazine  dyestuffs  may  exist  in  a  form  corresponding  to 
the  azonium  compounds,  according  to  the  following 
scheme  : — 


sci 

Thiazine  chloride. 


(CH:t);X 


SCI 

Methylene  blue  chloride. 


N(OHj)2 


the  pentavalent  nitrogen  being  replaced  by  tetravalent  sul- 
phur. The  bases  free  from  oxygen,  of  the  thiazines  and  the 
thiazones,  however,  still  have  most  probably  a  /j-quinonoid 
titnticn,  and  in  the  oxazone  series  an  o-quinonoid 
formula  would  require  the  assumption  of  tetravalent  oxygen. 
It  is  pointed  out  finally  that  Fischer  and  Ilepp  subsequently 
confirmed  (Her.  29,  -760;  this  Journal,  1897,  132") 
Kehrmann's  observation  (Ber.  29,  2316,  lor.  cit.~)  that 
naphthophenazonium  is  converted  by  alcoholic  ammonia 
into  rosindnline. — T.  A.  L. 

Eosanilines  or  Bases  of  the  Corresponding  Rosanilines,  Xi  w 
Methods  for  Converting p-Nitrodiamidotriphenylmetkane 

into.     M.   Prud'homme.     Bull.   Soc.  Chim.    1897,  054 — 

659. 
l!v  heating  together  1  grm.  of  n-nitrodiamidotripbenyl- 
methane,  10  grins,  of  caustic  soda  (38"),  SO  e.e.  of  water, 
and  160  grms.  of  alcohol  (95°  Tr.)  in  a  flask  furnished  with  a 
reflux  condenser,  a  product  is  obtained  which,  by  the  action 
of  reducing  agents,  is  converted  into  /)-rosaniline  or  into  a 
corresponding  base.  The  reduction  may  be  effected  in  an 
acid  or  alkaline  solution  :  according  to  the  former  method, 
by  dissolving  the  product  in  dilute  acetic  acid,  heating  to 
boiling,  and  adding  sodium  sulphide,  stannous  chloride,  or 
zinc  dust.  The  shade  passes  from  dirty  violet  to  the 
characteristic  red  of  p-rosaniline.  If,  instead  of  employing 
acetic  acid,  the  product  be  dissolved  in  dilute  hydrochloric 
or  sulphuri  acid  and  reduced  in  the  cold  with  zinc  dust,  a 
colourless  solution  is  obtained  which  contains  the/»-h_\  droxyl- 
amine  of  diamidotriphenylmethane.  This,  on  boiling,  is 
converted  into  triamidotriphenyl  carbinol.  If  the  reduction 
be  carried  out  in  an  alkaline  solution,  the  time  of  boiling 
varies  with  the  nature  of  the  reducing  agent.  The  best 
yield  is  obtained  by  heating  together,  for  about  12  hours, 
1  grm.  of  the  p-nitroleuco  base,  8  grms.  of  crystallised 
sodium  sulphide,  80  c.c.  of  water,  and  160  grms.  of  alcohol. 
Only  about  Oo  per  cent,  of  the  theoretical  yield  is,  however, 
obtained.  By  employing  the  tetramethylatcd  base  it  is 
possible  to  isolate  two  substances  which  are  formed  in  the 
reaction,  and  the  constitution  of  which  may  be  expressed  by 
the  formulae  given  at  the  top  of  the  next  column.  A 
mixture  of  1  grm.  of  the  tetramefbylated  leuco  base,  10 
grms.  of  caustic  ioda  (38°),  80  c.c.  of  water,  and  160  grms. 
of  alcohol  is  heated  together  on  the  water-bath  for  about 
li  hours,  or  until  the  leuco  base  is  completely  dissolved. 
After  filtering  and  standing  24  hours,  the  filtrate  deposits 
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red  crystals,  whilst  the  mother  liquor,  on  standing  for  several 
days,  yields  yellow  crystals.  The  red  substance  changes- 
colour  at  S5"  C,  and  is  completely  melted  with  partial 
decomposition  at  100° — 105°  C,  whilst  the  yellow  crystals 
melt  at  142  —  143°  C.  The  two  compounds,  when  acted  on 
by  reducing  agents,  yield  Tetramethyl-rosaniline  Violet,  and 
the  same  dyestuffs  are  produced  from  both  by  their  action 
on  phenols  and  amines.  They  differ,  however,  in  respect  to 
their  behaviour  to  acids.  The  red  substance  dissolved  in 
dilute  mineral  acids  or  concentrated  acetic  acid,  more 
especially  in  presence  of  alcohol,  gives  a  blue  solution  which 
dyes  cotton  mordanted  with  tannin  or  silk  a  greyish-blue. 
On  heating  or  standing,  this  solution  turns  yellowish-green. 
The  yellow  substance  on  the  other  hand,  dissolves  to  an 
almost  colourless  solution,  which  only  becomes  coloured  on 
heating,  yielding  the  same  green  as  the  red  substance.  The 
author  considers  that  formula  I.  corresponds  to  the  yellow 
substance,  whilst  the  red  crystals  are  represented  by  formula 
II.,  and  that  the  intermediate  blue  compound  has  the 
formula — 

(KaN.C6Br4)j:C— C6H4.NEs 
I  /\ 

CI  HO  II 

This  subsequently  loses  water,  yielding  CI — C=(C6H4.NEj)3, 
and  is  thus  a  confirmation  of  Kosenstiehrs  formula  for 
rosauilme.  That  the  yellow  substance  is  not  at  once  coloured 
by  dilute  acids  is  probably  due  to  the  fact  that  the  hydroxyl 
of  diamidotriphenyl  carbinol  is  less  easily  attacked  than  that 
of  triamidotriphenyl  carbinol,  and  it  is  known  that  the 
triphenvl  carbinol  is  no  longer  capable  of  etherification. 

— T.  A.  L. 

Cochineal  Dyestuffs. — 77.     C.  Liebermann  and 
H.  Voswinckel.     Her.  30,  1731—1744. 

The  authors  confirm  their  formula;,  C,0HsOj  and  C9II.'  I  . 
already  given  for  cochenillic  and  coecic  acid  {l\er.  30,  688  ; 
this  Journal,  1897,  474).  They  have  further  examined  the 
tribromocresotic  acid,  which  is  obtained  by  treating  coche- 
i-illic  acid  with  bromine  water.  When  acted  on  with  sodium 
amalgam  this  acid  is  slowly  converted  into  cresotic  acid, 
melting  at  210°  O.  This  1.3.5  cresotic  acid  is  also 
obtained  directly  from  cochenillic  acid  by  heating  for  2 — 3 
hours  with  water  to  200D — 210"  C.  Since,  moreover  coecic 
acid  has  the  composition  of  a  cresol  dicirboxylic  acid,  and* 
is  generally  formed  in  the  preparation  of  cochenillic  acid,  it 
appeared  probable  that  this  acid  was  an  intermediate 
product  of  the  decomposition  of  cochenillic  acid,  which  was 
found  to  be  actually  the  case.  By  heating  cochenillic  acid 
for  1  hour  with  water  to  170°  C.,  carbonic  acid,  cresotic 
acid,  and  coecic  acid  are  obtained.  The  latter  acid  is 
identical  with  oxyuvitic  acid,  and  has  the  constitution 
1.3.4.6.C6Hs.CH3.0H.(eO,H),.  This  acid  is  termed 
a  coecic  acid,  since  an  isomeric  acid  termed  /3  has  been 
obtained  by  repeated  sublimation  of  cochpnillic  acid. 
Water  and  carbonic  acid  are  given  off  and  the  anhydride 
cf  a  dicarboxylic  acid  is  formed,  which  on  boiling  with 
water,  yields  J3-coccic  acid,  melting  at  164°  C.  It  has 
the  constitution  1 .3.5.6. C6H:.CH3. OH. (COjH),  whilst 
cochenillic  acid  is  homohvdroxvhemimellithic  acid  of  the 
formula  1 . 2 .4. 5 . 6 . ( '6H . CH3 . O H . (C02H)3.  With  regard 
to  the  constitution  of  Carmine  itself,  CnH1;06,  the  authors 
consider  that  it  is  probably  a  hydrindene  derivative,  and 
that  its  parent  substance  is  diketohydrindene  — 

CO. 
fcH4<         >CHS 
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(from  phthalic  ester  ami  acetic  ester).  This,  as  Wislicenui 
:inci  Eotile  I  Annaleii,  246,  347,  252,  72)  have  poiated 
out,  la  easily  converted  mto  a  condensation  product, 
probably  — 

.CO.  /C.H4. 

I./      >c.c<;       >C0 

mo-/  \  (  II.,  / 

which  has  the  remarkable  property  ol  dissolving   in  cold 

dilute  alkali  with  a  red  colour,  and  of  dyeing  wool  i.  I  mini 
ghtly  acid  bath,  although  it  can   in  no  sense   be  con- 
sidered  a-  ■  mordant  dyestoff. — T.  A.  I.. 

PATENTS. 

Colouring   Mailers    [Saec harqfluorescetn j ,   Impts.  in   and 
relating    to   the    Production    of.      <i.    1>.    Ellis,    I 
From  "  La  Society  Chimique  des  Usines  da  Rhone,"  anc 
(i.   P.    Monnet  et  Carrier,   Lyons,    Prance.     Eng.    Pat. 
81,197,  Sept.  84,  1>96. 

In  a  similar  manner  to  that  already  described  in  Eng.  Pat. 
91,19  -      (this  Journal,  1897,   735),  dyestuffs  of  the 

same  class  can  lie  obtained  by  condensing  saccharine  with 
■-amidophenol  or  cresol,  or  with  the  mono-  or  dialkylated 
derivatives  of  these  substances.  For  instance,  1  kilo,  of 
dietbyl-m-amidophenol  i-  heated  with  twice  its  weight  of 

harine  (anhydrcsnlphamidobenzoic  acid)  for  36  hours  to 
16.>°  C.  The  time  of  reaction  may  he  considerably  shortened 
by  the  use  of  condensing  agents.  When  the  reaction  is 
complete,  the  melt  is  cooled,  ground,  and  suspended  in 
water  containing  at  least    1    kilo,   of   sodium    carbonate. 

:]    boiling   up  and   filtering    from  arine 

(about  half  the  weight  of  that  taken),  the  insoluble  residue 
is  digested  for  several  hours  with  caustic  sodadye.  The 
insoluble  powder  is  finally  dissolved  in  water  made  strongly 
arid  with  hydrochloric  acid.  The  boiling  solution,  after 
filtering,  deposits  on  cooling  small  green  crystals  with  a 
metallic  reflex.  The  product  in  this  condition  is  slightly 
soluble  in  water,  giving  a  violet-red  solution  with  a  yellow 
fluorescence.  When  this  solution  is  boiled,  it  becomes 
decolorised  and  deposits  a  violet  flocculent  precipitate. 
The  colour  reappears  on  the  addition  of  an  acid.  A  similar 
decomposition  takes  place  on  the  addition  of  an  alkali.     The 

.  after  recrystallisation  from  benzene,  melts  at  °.40' — 
245   C.     The  products  are  known  as  Sulpho-rhodamines. 

— T.  A.  I.. 

Colouring  Matters  [Ajtisolines~],  Impts.  in  and  relating  to 
th,  Manufacture  of.  G.  B.  Ellis,  London.  From  "  La 
Societe  Chimique  des  Usines  du  Bhdne,"  anc.  «;.  1'. 
Monnet   et   (artier,  T.vons,   France.     Eng.    Pat.   21,198, 

- 

Tiik  specification  describes  a  novel  method  for  alkylating 
Rhodamines  by  converting  these  latter  into  th-ir  acid 
chlorides,  which  react  with  alcohols,  forming  ethers  or 
esters.  The  method  consists  in  suspending  the  Khodamine 
salt  or  its  base  in  phosphorus  oxychloride,  chloroform, 
carbon  bisulphide,  or  other  indifferent  solvent  or  diluent, 
and  adding  one  molecular  equivalent  of  phosphorus  penta- 
cbloride.  A  brisk  reaction  takes  place,  and  hydrochloric 
acid  is  evolved.  The  melt  is  finally  boiled  for  some  time 
under  an  inverted  condenser  and  the  chlorides  of  phos- 
ph<  rus  are  subsequently  removed  by  distillation.  The 
rhodamioe  chloride  remains  as  a  resinous  mass  with  a 
brownish-red  to  greenish  reflex.  A  purer  product  may  be 
obtained  by  carrying  out  the  reaction  in  the  cold  and  preci- 
pitating the  product  with  toluene.  In  order  to  convert  it 
into  an  Anisoline  the  product  is  powdered  and  boiled  with 
absolute  alcohol  when  it  gradually  dissolves.  After 
driving  off  the  alcohol  the  crystalline  product  remaining 
may  be  purified  by  dissolving  in  water,  adding  sufficient 
hydrochloric  acid  to  form  the  salt,  and  precipitating  with 
salt— T.  A.  L. 

Ortlu-  and  Paranitrobenzy'aniline  and  its  Monologues, 
Manufacture  of .  O.  I uiray,  London.  From  "The  Farb- 
wcrke  vorm.  Meister,  Lucius,  and  Briining,"  lloec'ust 
a  M.,  Germany.     Eng.  Pat.  22,041,  Oct.  5,  I 

Tut  acticn  of  chlorine  or  bromine  on  o-  orp-intro!oluene, 
with  or  without  a  halogen  'carrier,"  gives  under  the  best 


conditions  more  than  50  per  cent,  of  the  corresponding 
nitrobenzyl  chloride  or  bromide,  but  hitherto  no  satisfactory 
method  bat  been  known  for  obtaining  the  nitrobenzyl 
haloid  in  a  pur,-  state.  By  reacting  with  aniline'  or  it- 
tea  on  the  nitrobenzyl  haloids,  they  are  converted 
m thi  irmula  < '.  11  All  ,<  II  -X  n. .X<  >  . 

je  on  oxidation  yield  the  i  orresponding  nitrobeu- 
zylidenc  compounds  C,  II   .  N    Cll  .<    II ; .  N"i  I  ,  wliich  by  the 

n  of    dilute  mineral    acids   are   converted    into    an 
bases  and  nitrobenzaldehyde.    The  separation  of  the  pure 
nitrobenzyl  haloid   is   thus   of   great   technical   important, 
and    is    carried   out   by  heating  to  85  — 90     C.   with   wet 
steam,  in  a  copp  iron  boiler  provided  with  a  rapid 

agitator,abont 300 kilos,  cf  an  o- or  p-uitrotoluene  chlorinated 
to  about  aO  per  cent.,  corresponding  to  about  170  kilos,  of 
o-  or  p-nitrobeu/yl  chloride,  together  with  190  kilos,  ol 
aniline,  or  the  equivalent  amount  of  toluidine  or  xylidine. 
When  the  reaction  has  commenced,  the  temperature  rises 
spontaneously  to  ISO  —  180  <  .,  according  to  whether 
aniline  or  one  of  its  homologues  has  been  employed.  When 
the  temperature  falls,  the  reaction  is  complete,  and  alter 
cooling  to  about  90  C,  300  litres  of  water  are  added,  and 
the  whole  is  boiled  up,  when  the  aniline  hydrochloride 
dissolves  and  may  be  drawn  off.  The  insoluble  residue, 
consisting  of  nitrolu n/ylaniline  and  nitrotoluene,  is  distilled 
with -team,  when  the  latter  passes  over,  leaving  nitrobenzyl- 
aniline,   which    may    be   purified   by   crystallisation    from 

hoi  or  by  dissolving  in  dilute  acids  and  reprecipitating. 
Nitrobenzyl  bromide  may  be  used  in  place  of  the  chloride, 
and  caustic  alkali,  alkaline  carbonate  or  acetate,  or  an 
alkaline  earth  or  ammonia  may  be  substituted  for  the 
aniline:  but  in  this  case  the  addition  of  50— 100  litres  of 
water  is  advisable. — T.  A.  L. 


V -TEXTILES  :  COTTON,  WOOL.  SILK,  Etc. 

Tendering   of    Cotton    Fibres    by   Acid    during    Sulphur 
\g.      Mitt,   aus    den   k.t.  Versuchsanst.   zu   Berlin 

1897,  15,  [2],  134—136. 
In  a  sample  of  flannel,  in  which  the  warp  consisted  of 
cotton  aud  the  weft  of  wool,  it  was  noticed  that  the 
cotton  had  become  tender,  the  wool  not  being  affected. 
The  tender  parts  had  a  yellow  appearance,  and  crumbled 
on  being  touched.  According  to  the  report  of  the  works, 
the  webs  were  milled,  washed  twice,  and  bleached  in  the 
sulphur  stove. 

I  he  destruction  of  the  cotton  was  due  to  free  sulphuric 
acid,  of  which  there  was  a  considerable  quantity  in  the 
flannel.  As  the  material  itself  could  not  contain  any 
sulphuric  acid,  its  presence  must  have  been  due  to  the 
sulphurous  acid  used  in  the  bleaching,  having  become 
oxidised  to  -ulphurie  acid,  the  latter  not  having  been 
washed  out.  On  making  a  close  search  at  the  mill,  an 
ind  in  the  sulphur  stove,  which  admitted 
the  air.  The  flannel  made  after  closiug  this  aperture  w;s 
not  tendered.— -S.  P.  E. 

PATENTS. 

Fibres   and  Fibrous   or    Te.rlile  Materials,   Lapis,   in  the 
Treatment  of.  to  Improve  the  Ap\  Finish  and 

Facilitate    the    Operation    of    Dyeing.     J.    Schneider, 
Ashton-on-Mersey.     Eng.  Pat  19,42i  Sept.  2, 1896. 

An  improvement  in  the  mercerising  process  is  described. 
The  mercerising  agent  recommended  is  sodium  or  potassium 
sulphide,  but  caustic  soda  may  be  used.  In  either  case  an 
addition  is  made  to  the  bath  of  a  solvent  for  fatty  matters ; 
this  may  be  alcohol,  benzene,  petroleum  spirit,  aniline,  or 
turpentine.  The  fibre  is  stretched  either  during  merceris- 
ing or  immediately  afterwards. — 11.  B.  B. 

Silky  or  Similar  Lustrous  Effect,  Impts.  in  the  Product;, ,, 
Yams.   Threads,  and  Fabrics  having   a   Vegetable 
Origin.      A.  Liebmann.  Manchester.     Ene    Pat    19  G33 
S     t  5,  1S96.  '      ' 

To  obtain  the  desired  effect,  yarns  or  fabrics  made  from 
Egyptian  or  Sea  Island  cotton,  slightly  twisted  and  looselv 
doubled,  are  mercerised  in  caustic  soda  at   52'  Tw.     The 
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liquid  is  partially  removed  by  squeezing,  and  the  material 
subjected  to  Btrctching  for  *">— 10  minutes,  well  washed 
with  water,  and  released  from  tension.  The  appearance 
and  softness  of  the  fibre  are  enhanced  by  a  subsequent 
treatment  with  soap  or  acetic  acid. — R.  B.  B. 

Cotton,  A  Process  for  Giving  a   Silk-like  Appearance  to. 
Seyfert,    Glauchau,    Saxony.       Eng.    Pat    28,870, 
Dec.  16,  1896. 

Cotton,  mercerised  with  caustic  soda  in  the  usual  manner, 
is  dried  at  a  low  t.-mperature  (30°— 40°  C),  in  a  tightly 
stretched  condition,  and  finally  washed  without  tension. 

—  K.  B.  B. 

Mercerising  Vegetable  Fibrous  Substances,  Impts.  in  or 
relating  to,  and  in  the  Manufacture  of  Fabrics. 
B.  Thomas  and  E.  Prevost,  Crefeld,  Germany.  Eng. 
Pat. 20,714,  Sept.  IS,  1896. 
This  patent  describes  several  modifications  and  extensions 
in  Thomas  and  Prevost's  previous  patent  (18,040  of  1895  ; 
this  Journal,  1896,  804),  relating  to  the  mercerising  of 
fibres  and  fabrics  under  tension.  The  extensions  claimed 
are:  (1)  the  treatment  in  a  similar  manner  of  vegetable 
fibres  on  cops,  reels,  or  bobbins  ;  (2)  the  fibrons  substance 
is  stretched  beyond  its  original  length  during  or  imme- 
diately after  the  mercerising  process,  and  is  then  washed 
without  tension  ;  (3)  tightly  twisted  yarns  and  dense  fabrics 
are  washed  with  dilute  acid  or  alkali,  to  neutralise  the 
alkali  or  acid  used  for  mercerising,  instead  of  washing  with 
water  ;  (4)  mercerised  and  non-mercerised  yarns  are  woven 
together  and  the  mixed  fabric  is  dyed;  (5)  more  dilute 
caustic  soda  may  be  employed,  viz.,  at  10° — 20c  B.,  if  the 
temperature  during  mercerising  is  reduced  to  0°  C,  the 
stretching  being  continued  until  the  normal  temperature  is 
regained. — 11.  B.  B. 

Textile    and    other    Fabrics,     Impts.     in    or    relating   to. 

J.  and  H.   Jelley,  London.     Eng.   Pat.  23,588,  Oct.  23, 

1S96. 
It  is  claimed  that  fabrics  are  toughened  and  made  less 
easily  penetrable  by  sharp  objects  when  impregnated  or 
coated  with  a  mixture  of  turpentine  and  glycerin  in  naphtha 
or  other  solvent.  The  material  thus  obtained  is  stated  to 
be  specially  suitable  for  pneumatic  tyres. — R.  B.  B. 

Jute  Bast,  China  Grass,  Rhea,  end  like  Plants  :  Impts.  in 
the  Treatment  of,  for  Use  ill  Textile  Industries.  A.  H. 
Prinz,  Vienna,  Austria.     Eng.  Pat.  11,804,  May  12, 1897. 

The  crude  jute  bast,  &c,  is  loosened  and  freed  from  tips 
and  root  ends  by  well-known  mechanical  methods.  A 
special  chemical  process  then  follows,  consisting  of  four 
cperations  :  (1)  The  fibres  are  macerated  in  the  cold  with 
causticsoda.sp.gr.  1-C35.  The  liquors  are  used  for  three 
successive  quantities  of  fibre,  being  made  up  to  the  original 
volume  for  this  purpose.  (2)  Without  washing,  the  fibres 
are  exposed  for  s — 12  hours  to  the  action  of  chlorine  gas, 
and  it  is  claimed  that  the  incrustations  are  thereby  converted 
into  chlorine  compounds,  which  are  easily  removed,  after 
washing  with  water,  by  (3)  a  second  treatment  wi'h  caustic 
soda  similar  to  the  first.  After  again  washing,  the  fibres 
are  (I)  bleached  by  means  of  hypochlorite  of  soda  at  5°  B, 
for  4 — 6  hours,  and  are  allowed  to  remain  in  the  bleaching 
vessel  for  2 — 1  hours  after  drawing  off  the  liquor.  A  final 
washing  to  remove  chlorine  completes  the  process. — R,  B.  B. 

Absorbent  Material  fin  Use  in  Making  Boot  Socks,  Dress 
Shields,  and  other  Articles  of  Clothing.  F.  Bosshardt, 
Manchester.  From  Rufle-Sulzer  and  Co.,  Glarus, 
Switzerland.     Eng.  Pat.  13,965,  June  8,  1897. 

GE  is  reduced  to  fine  particles,  freed  from  sand  and 
other  foreign  matter,  washed  in  a  dilute  soda  solution,  and 
farther  torn  up  by  mechanical  means.  A  little  hemp  is 
added  to  the  paste  obtained,  and  the  whole  pressed  into 
moulds.  and    dried.      The    material    is   called 

"  sponge  wadding,"  ami,  when  enclosed  between  layers  of 
textile  material,  may  be  used  for  boot  socks,  &e.  for  the 
purpose  of  absorbing  moisture  and  perspiration. — R.  B.  I!. 


Bleaching  and  Disinfecting  Fibrous  Materials,  Impts.  in, 
and  Apparatus  for  that  Purpose.  V.  Floquet  and 
L.  Bonnet,  Kheims,  Franco.  Eng.  Pat.  14,319,  June  12, 
1897. 

Is  order  to  obviate  certain  defects  of  the  sulphur  bleach- 
ing process  due  to  contact  with  air,  bleaching  is  carried  on 
in  a  vessel  from  which  the  air  has  been  exhausted.  Sul- 
phurous acid  in  liquid  form  is  admitted,  and  acts — it  is 
claimed — with  great  rapidity.  When  the  action  is  complete 
the  acid  is  pumped  out,  and  water  for  washing  is  admitted. 

—  R.  B.  B. 

Asbestos  Fabric,  Improved,  and  Process  for  the  Produc- 
tion of  the  same.  R.  Klinger,  Gumpoldskirchen,  Austria. 
Eng.  Pat.  16,379,  July  10,  1397. 

Asbksth-  is  divided  into  very  fine  fibres,  of  as  great  ;i 
length  as  possible,  and  immersed  in  an  india-rubber  solution, 
the  whole  being  thoroughly  mixed  until  each  fibre  appears 
coated  with  the  solution  ;  the  solvent,  e.g.,  petroleum  spirit, 
is  then  evaporated.  The  asbestos  fibres  will  have  become 
very  adhesive  and  the  mass  may  be  compressed  or  rolled 
into  any  desired  form.  The  name  given  to  the  resulting 
material  is  "  asbestos  leather,"  and  it  is  said  to  resemble 
leather  in  its  properties  and  structure.— R.  B.  B. 


VI.-DYEING,  CALICO  PRINTING.  PAPER 
STAINING.  AND  BLEACHING. 

Aniline  Black  on  [Cotton']  Knitting  Yarn.     H.  Weise. 
Leipziger  Filrber  Zeit.  46,  [7],  2S5— 286. 

A  black  on  cotton  yarn,  not  turning  greenish,  and  which 
does  not  rub  off,  is  obtained  as  follows  :  — 

1  kilo,  of  glue  is  softened,  anil  subsequent!}-  dissolved  in 
10  litres  of  water,  and  then  3,600  grms.  of  "  aniline  salt " 
(aniline  hydrochloride)  are  dissolved  in  it.  In  a  second 
vessel,  600  grms.  of  sodium  chlorate  and  300  grins,  of 
ammonium  chloride  are  dissolved  in  10  litre*  of  hot  water. 
In  a  third  vessel,  150  grms.  of  copper  sulphate  are  dissolved 
in  8  litres  of  water.  When  cold,  these  three  solutions  are 
united,  and  2  litres  of  aluminium  acetate  solution  (prepared 
as  stated  below)  are  added  to  the  mixture. 

The  previously  well-cleansed  and  dried  yarn  is  twice 
impregnated  with  this  solution  in  lots  of  1  kilo.,  and  aged 
at  a  temperature  not  exceeding  30°  C.  For  developing 
25  kilos,  of  yarn,  1,200  grms.  of  potassium  bichromate  are 
di  .solved  in  a  sufficiency  of  boiling  water,  and  100  grms.  of 
"  auiline  salt  "  are  added  to  the  bath.  The  yarns  are  passed 
through  this  bath  four  times,  and,  after  adding  ^  litre  of 
sulphuric  acid,  six  times  more,  well  rinsed,  and  finally 
soaped. — I.  S. 

Woollen  Cloth  after  Carbonising,  Uneven  Dyeing  of. 
K.  Sebimke.     Farber  Zeit.  8,  [15],  233—234. 

The  author  calls  attention  to  the  difficulty  of  obtaining 
level  shades  with  the  dye-woods  ou  woollen  cloth  from 
which  every  trace  of  acid  has  not  been  removed  after  car- 
bonising. By  careless  work  during  the  carbonising  process, 
wool  may  be  permanently  injured  for  dyeing  purposes,  as 
such  "  acid  stains  "  do  not  dye  to  the  same  depth  of  shade 
as  the  other  parts. — I.  S. 

PATENT. 

Dyeing,  Finishing,  Sizing,  Washing,  or  similarly  Treating 
Yam;  A  Neiv  or  Improved  Machine  fur.  F.  Davit-s, 
Blackburn,  and  A.  Liebmann,  Manchester.  Eng.  Pat. 
21,492,  Sept.  29,  1896. 

This  machine  has  primarily  been  designed  for  the  impart- 
ing of  a  silky  lustre  on  cotton  yarn  by  mercerisation  whilst 
in  a  stretched  condition.  Its  essential  features  are  a  pair 
(or  a  number  of  pairs)  of  parallel  rollers,  to  receive  the 
hanks  of  yarn. 

The  bearings  of  the  rollers  are  mounted  in  a  slide  block 
traversed  by  a  screw,  by  actuating  which,  the  distance 
between  the  rollers  may  be  increased  or  diminished,  so  as  to 
stretch  the  yarn. 
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Pig.  1  shows  ii  transverse  section;  Fig.  3  a  partial  hnri- 
5   section  of  tiro  contiguous  lower  rollers;  and  1 
a  similar  section  of  two  upper  rollers. 

The  v:irn  i-  arranged  upon  and  around  the  tollers  A,  A1, 

each  lower  roller  rotating  within  a  cistern  B,  which  can  be 

1  or  lowered  by  the  screw  J,  <■"  which  elides  the  block 


r.   carrj  ing  the  brackets  B1  on  « bicb  the  cisterns  rest,    '  he 
rollers   ari  npon   the  through-shafts  i  .  pa 

through  a  sliding  Mock  l>.  upon  one  side  of  which  thei 
a  projecting  part  having  a  vertical  screw-threaded   bo 
through  which  is  passing   the  vertical   screw    Dl.    <  in  the 
uppj  i  and  "i  each  "t  the  screws  there  is  fixed  a  worm  wheel 


II.  with  which  gears  a  worm  H',  fixed  upon  the  shaft  II:. 
By  rotating  this  shaft  iii  one  or  other  direction,  the  upper 
roller?  are  raised  or  lowered,  as  the  case  may  be. 

The  lower  rollers  A'  are  similarly  mounted  on  the  shafts 
C  passing  through  the  stationary  Mock  G,  and  are  geared 
together  by  spur  wheels  r,  by  which  means  they  are  made 
to  revolve,  the  upper  rollers  being  driven  by  the  hanks  of 
yarn,  which  also  serve  as  belts. 

The  hauk^  of  yarn  having  been  arranged  upon  the  rollers, 
the  latter  are  sei  in  motion,  and  the  tauks  are  filled  with  the 
caustic  soda  "  or  other  mercerising  solution."  When  the 
mercerisation  is  complete,  the  lye  is  allowed  to  run  through 
valves  into  a  reservoir,  and  the  yarn  is  washed  with  water 
supplied  in  a  spray  by  the  perforated  pipes  Y,  the  w 
flowing  into  the  tanks  B,  whence  it  escapes  through  an 
outlet.— I.  S. 


VII.-ACIDS.  ALKALIS,  AND  SALTS. 

Solubility  of  Certain  Easily  Soluble  Salts  in    Water  at 

18"  C.     F.  Mylius  and   1!.  Funk.     Ber.   1897,   30     [IS], 

1716—172o.  '     " 


The   powdered  salts  n-er.-  shaken  for  at  least   an   hour  witTe 
water  at  IS   I  . ;  i  salt  was  allowed  to  settle,  the  clear 

liquid  drawn  off  with  a  pipette,  weighed,  and  analysed. 

In  the  table  the  solubility  is  ex|  h\  percentage 

of  anhydrous  salt  in  the  solution.  (i0  by  the  weight  of 
anhydrous  salt  dissolved  by  100  c.c.  of  water,  and  (c)  by 
the  number  of  water  molecules  to  one  moleculr  of  anhy- 
drous salt. 

For  purposes  of  regularity  in  the  last  column,  the- 
formulae  of  salts  of  two  monovalent  constituents  are 
doubled. 

Magnesium  iodate  is  known  anhydrous  and  crystallised 
with  4  mols.  of  water.  If  the  saturated  solution  be  cooled 
to  0  and  crystallisation  effected  by  rubbing  with  a  glass 
rod,  the  hydrate  with  10H;(»  separates;  this  melts  at 50°, 
and  slowly  decomposes  at  the  ordinary  temperature.  The 
transition  point  is  13  C.  Modifications  with  less  than 
tlLo  are  obtained  by  heating  saturated  solutions;  the-e 
and  the  anhydrous  salt  are  "  insoluble "  at  the  ordinary 
temperature,  but  dissolve  in  time  after  hydration. 

Calcium  iodate  exists  in  the  forms  Ca(I<  >3>.  -  CH..O  andt 
Ca(IOj)3  +  ILt  >  :  the  solubility  curves  cut  "at  32  ."  The 
existence  of  the  hydrate  with  4HjO  was  not  confirmed. 
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Stable  Form  in  Solution 
at  18". 


Specific  Gravity 
uf  Saturated 

Solution. 


Lithium  chlorate  .... 

Calcium        „         

Lithium  chromate  ... 



--  um  fluoride. . . 

Calcium  nitrate 

vim)  chlorate  . 

Zinc  nitrate 

mm  chlorate  . . 
Lithium  liroiuatc 

iodide  . . . 

nitrate... 

chromate 

Lead  chlorate 

.Sodium  chroi: 

Lithium  iodate 

Sodium  fluoride 

Magnesium  iodate  . . . 

Calcium  iodate 

Litltium  fluoride 


(LiCKV cm; 

Jilt) 1-7211 

LijCrO,  +  2H.0 C574 

H  0 i  i'lt 

i  k i ■■> .  -  in  .n fsoa 

i   :   \'  I          ill.u 1-548 

Mg(NO>),  +  6HjO l-594 

ZnfM'i     -  6H  '  I l-664 

1-839 

(LiBrOj)i 1-8S3 

M*  Br..  +  6H.0 1-655 

M--1    +  -1I.U 1-909 

YU-IVO3!.  +  6H.IJ 1-S84 

MgCrO.-r  711- 1 ' 1-422 

Pb(C10>)j  +  HsO 1-947 

Xa-CrO.  +  10H.O 1-409 

(LilOslj l-.Vis 

\:il'i 1-044 

Hgl  Kiil.t  4H20 1-078 

Ca(IO*)2  +6HaO 1-000 

il.il'i 1-03! 


75"  80 
64-00 

65-00 

54-60 
56-80 
53-90 
63-60 

(50-40 

,-irsn 

511-70 

43-10 

12-00 

60-20 

38-10 

44-(i0 

4-30 

6'44 

0-25 

0-27 


313-50 

177*80 

110-SI0 

18n-2.l 

99-3  i 

12C2I 

128-60 

116-90 

174-90 

153-70 

lu:t-  I" 

14S-00 

75-70 

72-30 

151-30 

61-40 

80-30 

4-40 

6-88 

0-25 

0  27 


3-2 

i;-.j 
<;-7 

7*0 

7-0 

7-4 

8-2 

9-0 

9-8 

9-8 

9"9 

104 

10-8 

ll-il 

137 

14V, 

25-2 

lWS 

292-0 

868-0 

1,038-0 


Salt  -  Cake    Furnaces,    Measuring     the    Temperature    of. 
G.  Schiller.     Zeits.  f.  aDgew.  Chem.  1897,  12,  361—364. 

At  the  present  time  the  correctness  of  the  temperature  at 
which  a  salt-cake  furnace  is  worked  is  judged  either  by  the 
appearance  of  the  muffle  or,  where  the  pot  is  heated  by  the 
gases  leaving  the  muffle,  by  the  length  of  time  in  which  the 
material  in  the  pot  becomes  stiff.  Neither  of  these  methods 
is  sufficiently  satisfactory,  especially  when  the  close  con- 
nection between  the  life  of  the  muffle  and  the  temperature 
to  which  it  is  heated,  are  taken  into  account.  The  author 
has  therefore  attempted  to  measure  the  temperature  pyro- 
metrically.  He  recommends  the  use  of  the  Seger  standard 
cones,  the  fusion  of  which  is  not  a  physical  but  a  pyro- 
chemical  process  (this  Journal,  1S94,  762). 

The  method  of  using  is  simple.  A  firebrick  is  covered 
with  powdered  fireclay,  and  the  cones — say  Nos.  1,  2,  and 
3 — are  pressed  into  this.  The  whole  is  then  placed  in  that 
part  of  the  furnace,  the  temperature  measurement  of  which 
is  desired,  and  is  allowed  to  remain  there  for  any  desired 
time  (24  hours). 

The  author  chooses  as  point  of  observation  that  angle  of 
the  lower  flue  into  which  the  hot  gases  fall  Ironi  above. 
This  place  is  easily  reached  through  the  cleaning  holes  ;  it  is 
the  hottest  spot  beneath  the  hearth,  and,  on  account  of  the 
mixing  of  the  gases  caused  by  their  change  of  direction,  a 
mean  beat  is  fairly  certain  to  be  attained.  The  cones  must 
not  be  in  any  way  protected  from  the  direct  flames,  these 
also  playing  upon  the  firebrick.  The  flue  dust  has  no 
influence  on  the  test.  The  observation  consists  in  noting 
which  is  the  cone  fusible  with  most  difficulty,  that  melts 
during  the  period  of  observation.  Each  cone,  the  apes  of 
which  bending  over  touches  the  supporting  plate,  is  to  be 
considered  melted.  The  results  obtained  are  very  sharp. 
From  his  observations  the  author  concludes  that  the  tem- 
perature to  be  maintained  at  the  above  point  of  observation 
should  lie  between  the  fusion  points  of  cones  1  and  2  ;  it 
should  certainly  not  fall  below  02  or  rise  above  3  ;  that  is.it 
shouM  be  1,150  .  with  a  range  of  from  1,100°  to  1,200'.  New 
hearths  may  be  heated  somewhat  higher;  the  temperature 
will  also  vary  according  to  the  salt  cake  production. 

Regarding  the  kind  of  fireclay  best  suited  for  muffles, 
the  author  points  out  that  the  fire-resisting  qualities  are  not 
the  only  ones  t«  be  considered.  Not  even  the  worst  five- 
clay  fuses  at  so  low  a  temperature  as  cones  4  and  5,  and  yet 
many  hearths  are  ruined  at  temperatures  far  below  this 
point — in  fact,  below  900°  C,  since  this  temperature  is  above 
the  fusing  point  of  sodium  sulphate.  The  burning  of  the 
hearth  is  thus  i."t  merely  a  question  of  the  fusibility  of  the 
fireclay  employed,  hot  is  to  be  ascribed  to  the  greater 
fusibility  produced  in  the  mass  by  the  gradual  diffusion  of 
the  sulphate  through  the  pores  of  the  clay  ;  and  the  use  is 
therefore  recommended  of  firebricks  as  non-porous  as  possible 
without  injury  to  fire-resisting  properties. — J.  T.  C. 


—A.  C.  W. 

Waste  Acid  from  Mela!  Works.     Public  Health  Engineer, 
Oct.  2,  1897,415. 

See  under  X.,  page  801. 

PATENTS. 

Carbonic    Acid,    Process    and   Apparatus'  for  Purifying. 

I.  Qurin,  Cologne,  Prussia.     Eng.  Pat.  18,468,  Aug.  20, 

1896. 
Impure  carbonic  acid  is  strongly  compressed  in  contact 
with  water  containing  au  oxidiser,  such  as  potassium  per- 
manganate, in  solution ;  dissolved  gases,  other  than  carbonic 
acid,  are  expelled  either  by  passage  of  pure  carbonic  acid 
or  by  diminution  of  pressure  ;  and,  finally,  the  dissolved 
carbonic  acid  is  released  "  by  pressure  diminution  or  by  use 
of  vacuum."  "  The  water  makes  a  continuous  circuit 
through  the  whole  apparatus  employed,  being  saturated  in 
the  absorber  with  the  carbonic  acid,  and  freed  in  the  purifier 
from  foreign  gases,  in  order  to  separate  in  the  gas-remover 
the  purified  carbonic  acid." — E.  S. 

l)rt,  rgeni  and  Bleaching  Compounds,  Impts.  in  the 
Manufacture  and  Treatment  of,  and  in  Apparatus 
employed  therein.  J.  Hargreaves,  Widues,  and  K.  Arm- 
strong, Preston,  Lancaster.  EDg.  Pat.  18,589,  Aug.  2'2. 
1S96. 
The  sodium  carbonate  required  for  the  preparation  of 
detergent  compounds  is  derived  either  from  "  vat  liquor  " 
of  the  Ls  Blanc  process  ;  from  solutions  obtained  by  the 
electrolytic  decomposition  of  sodium  chloride ;  or  from 
mother-liquors  occurring  in  the  manufacture  of  sodium 
carbonates,  processes  being  described  adapted  to  each  case. 
When  caustic  soda  is  present,  it  may  be  carbonated,  accord- 
ing to  one  method,  by  addition  of  excess  of  sodium  bicar- 
bonate. A  soluble  detergent  compound  is  obtained  by 
incorporating  monohydrated  sodium  carbonate  with  a  strong 
solution  of  sodium  carbonate  at  about  80°  F.,  and  then 
adding  suitable  oils,  fats,  fatty  acids,  resin,  or  the  "  niger  " 
occurring  in  the  manufacture  of  soap  ;  but  when  "  niger  " 
is  used  any  caustic  alkali  present  is  neutralised  with  acid 
fat  or  with  sodium  bicarbonate.  The  following  is  given  as 
the  approximate  composition  of  an  efficient  compound:  — 
Sodium  carbonate,  50  parts;  water,  35  parts;  soap  (esti- 
mated as  fatty  acids"),  15  parts.  To  give  bleaching  pro- 
perties, a  small  proportion  of  sodium  hypochlorite  is  added, 
combined  with  oil  of  camphor,  during  or  subsequent  to  the 
pulverising  of  the  compound  in  the  production  of  detergent 
powders. — E  S. 

Chlorine  Gas,  Improved  Means  for  Effecting  the  Absorp- 
tion of;  applicable  in  the  Manufacture  of  Chlorates  and 
Bleaching  Liquor.  W.  E.  Clarke  and  The  United 
Alkali  Company,  Ltd.,  Liverpool.  Ene.  1'at.  20,068, 
Sept.  10,  1S96.  ' 
Dilute  chlorine,  such  as  that  produced  in  the  Deacon 
process,  is  led   up  a  1  igh  tower  fitted  with  baffle  plates, 
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down  which  milk  69  lime  or  magnesia  is  caused  to  How. 
The  gases  taken  from  the  top  are  led  up  Q  second  Bimilar 
rer,  in  which  the)  meet  fresh  milk  of  lime,  which  usual \ 
suffices  to  absorb  practically  all  the  chlorine  ;  l>u t  additional 
towers  iiki\  be  used  if  necessary.     The  liquid  Hows  from  the 

botto i  the  towers  into  troughs  having  ping  holes,  whence 

it  Mows  into  tanks  provided  with  agitators,  each  tower 
hiiving  its  own  system  of  pumps  and  vessels.  Prom  the 
tank  to  tii    first  tower,  the  liquid  is  passed  through 

a  coil  of  piping  in:  imp  ed  in  a  cold-water  tank,  and  is  tl 
forced  to  the  top  oi  the  tower,  the  process  being  repeated 
:ts  often  as  necessary.  When  the  liquid  passing  through  the 
tirst  tower  has  absorbed  sufficient  chlorine,  it  is  replaced 
by  the  partial!}  saturated  liquid  from  the  <<-.nmi  tower, 
which,  in  turn,  is  supplied  with  fresh  liquid.  For  the 
manufacture  of  chlorates,  the  milk  of  lime  or  of  magnesia 
may  be  of  such  concentration  as  to  give  a  finished  liquor  of 
50°  to  60  Tw.;  imt  it  bleaching  liquor  is  to  be  made  the 
milk  of  lime  must  not  be  fully  saturated  with  chlorine,  and 
should  tost  about  7    Tw.  -K.  S. 

Tartaric  Acid  and  Tartrates,  Process  fir  Obtaining. 
A  Schmitz  and  E.  C.  W.  Toenges,  Diisseldorf,  Prussia. 
Eng.  Pat.  21,178,  Sept.  24.  I 

Argols,  or  other  crude  tartars,  are  boiled  with  an  alkali 
carbonate  solution  in  slight  excess,  and  the  warmed  lye  is 
treat o.l  with  sodium  hypochlorite  until  the  brown  colour  of 
the  liquid  changes  to  a  light  vinous  yellow;  hydrochloric 
or  acetic  acid  is  then  added  until  the  reaction  is  neutral. 
The  solution  is  precipitated  by  calcium  chloride,  the  calcium 
tartrate  separated,  is  boiled  for  some  hours  with  sodium 
carbonate  solution  in  slight  excess,  and  the  solution  is  treated 
with  hypochlorite  ami  neutralised  as  before.  Pure  calcium 
tartrate  is  then  thrown  down  by  calcium  chloride,  ami  may 
be  decomposed  in  the  usual  manner  to  obtain  tartaric  acid. 
When  it  is  desired  to  obtaii.  cream  of  tartar,  the  calcium 
tartrate,  first  obtained  as  described,  is  boiled  with  potassium 
carbonate  solution,  and  after  separating  the  calcium  car- 
bonate, the  liquid  is  treated  with  a  little  hypochlorite,  aud 
acid  potassium  tartrate  is  thrown  down  by  addition  of  a 
suitable  acid.  The  claim  is  for  the  obtaining  of  "tartrate 
of  lime  from  raw  products,  partly  manufactured  substances, 
by-products,  and  refuse  containing  tartaric  acid  and 
tartrates  '*  bjj  tin-  process  described. — E.  S. 

Salt,   Impts.  in   the   Manufacture  of,  from   Brine,  and  in 
Apparatus     therefor.       .1.     W.     Weston,     ThurcastoD, 
ihon,  and  T.I.   Weston,   Wickhom   Bishops,   Essi  a 
Eng.  I'at.  23,614,  <  let.  23,  1896. 

I N  order  to  obtain  small  bright  crystals  of  salt,  brine  is 
spread  in  thin  films,  which  are  not  allowed  to  evaporate  to  I 
dryness,  the  crystals  being  separated  from  the  mother-liquor 
by  mechanical  means.  The  boiler  shown,  i-  open  at  the 
top.  has  vertical  sides  and  ends,  and  a  bottom  inclined 
towards  two  pock,  ts  for  removing  deposited  salt.  A  hollow 
■cylinder,  partly  immersed  in  the  liquid,  takes  up  as  it 
rotates  a  film  ot  the  brine,  the  crystals  formed  during 
rotation  being  removed  by  a  scraper  into  pockets,  whence 
they  are  withdrawn  by  suitable  apparatus.  A  fireplace 
below  the  boiler  communicates  with  surrounding  fines 
and  with  a  rlue  traversing  the  brine,  part  of  the  fire  L 
being  led  through  the  revolving  cylinder.  The  crystals 
obtained  are  centrifugally  drained  and  then  dried. — E.  S. 


"Vni.-aLASS,  POTTERY.  ENAMELS. 

China.  Manufacture  of  Limoges.      U.S.  Consular  Reports, 

1897,  54,  [202],  426—430. 
Kaolin  ami  Clays. — The  body  of  the  china  consists  prin- 
cipally of  felspar  and  kaolin,  a  certain  proportion  of  ground 
china  being  sometimes  added,  line  of  the  features  of 
Limoges  glazes  is  the  entire  absence  of  lead.  The  kaolin 
used  is  that  obtained  from  the  very  pure  deposits  which  occur 
in  th-  quarries  around  St.  Yriciv.  Haute  Vienne;  to  this 
kaoliu  the  formula  A)j03.2SiOs  -  2llJ  >  may  he  ascribed. 
Most  of  the  deposits  occurring  in  other  part-  ot  France  and 
in   Great   Britain    contain  more  or    less  water,   iron,   mica, 


magnesium,  and   oftet    Sillphui  :   and  an  excess  of   fhi 
named  is  extremelj  injurious  in   making  the  delicah 
used  by  Limoges  potters.     The  infenoi  grades  of  china  are 
frequently  prepared  In  mixing  the  i  hi  ipet  and  impure  days 
with  the  pun'  kaoliu.     I  be  kaolin   is  washi  d  ond 
and  all  impurities  removed  Int. .re  deliver;  at   the   works, 
where   it    is   again    washed.     The    liquid    paste    is    passed 
between  two  electro-magnets,  to  remove  all  traces  of  iron, 
as  the  latter  discolours  the  china,  frequently  bj  the  forma- 
tion of  black  spot-.     The  superfluous  water  is  then   forced 
out  of  the  clay,  and   the  latter  is  twice  subjected  to  the 
hi  of  heavy   zinc-covered  cast-iron  cylinders  running 

over  a  /me  co\ l  table  ;  this  operation  gives  tie-  requisite 

plasticity  ami  evenness  to  the  paste. 

Mutltiii.il/.  The  machines  are  so  arranged  a-  to  form 
several  kind-  ol  moulds.  For  plates,  saucers,  &c,  three 
machines  arc  used— one  for  redncing  the  paste  to  the 
desired  thickness,  the  second  for  throwing  the  paste  on 
to  the  moulds,  and  the  third  for  finishing  the  article. 
Two  machines  are  used  for  hollow  ware,  anil  the  gauge, 
which  has  a  side-  as  well  as  a  down  -million,  is  arr.in  red  SO 
as  to  tit  both  hollow  and  curved  ware.  For  oblon  platti  rs, 
&c,  the  jigger  has  our  long  and  i  ue  short  motion  of  the 
eccentric.  An  improved  cup-making  machine  is  now  used, 
which  has  not  only  the  down-motion,  but  also  the  gradual 
side-motion  corresponding  to  the  movement  of  the  human 
hand. 

Firing.  -The  method  of  firing  is  different  from  that  used 
i  \  American  and  British  potters,  as  the  latter  maki  a  very 
hard  bisque  and  a  very  soft  glaze,  whilst  in  the  manufacture 
of  Limoges  china  the  reverse  is  the  cose.  Op  to  the  year 
1895,  the  down  draught  furnace  system,  with  kilns  built  in 
two  storeys,  was  used  ;  but  within  the  past  two  years,  -mailer, 
single-storey  kilns  have  been  employed.  The  "latter  an-  fired 
in  a  continuous  manner  by  a  system  of  flues  connecting  each 
kiln  with  the  other-  at  the  top  and  bottom,  and  the  waste 
heat,  after  passing  through  the  whole  series  id'  kilns,  escapes 
from  the  last  one  int.,  the  chimney.  With  this  system, only 
half  the  amount  of  fuel  is  required  to  produce"  the  same- 
degree  of  heat,  and  the  china  is  better  fired  in  less  than  half 
the  time  requ  red  by  the  down-draught  system. 

I),  coration. — The  d<  sign  is  drawn  upon  stone  in  the  same 
manner  as  a  chromo  -  lithograph,  each  colour  having  a 
separate  stone.  The  powdered  colour  i-  sprinkled  on  the 
paper  affei  i:  has  received  the  impression  from  the  stone. 
Onbj  that  portion  which  should  receive  the  given  colour  is 
impressed,  so  that  after  the  different  paints  are  passed  upon 
the  sheets  called  for  by  the  design,  the  sheet  is  ready  for 
transferring.  To  prevent  lead-poisoning,  the  powdering  is 
done  under  cover.  The  tops  of  the  tallies  are  in  glass,  the 
-  and  sides  arc  made  of  wood,  but  the  front  is  of  cloth, 
in  which  are  at. n hole,  fitted  with  elastic  bands,  so  that  the 
hands  can  be  thru-?  through  and  the  po.wdering  done  with- 
i he  danger  of  inhaling  the  dry- colours.  The  work  is 
seen  through  the  glass  top.  The  muffles  are  of  two  kind-. 
In  the  first,  the  tiring  ;-  done  with  wood,  and  there  is  a  space 
between  the  outside  ami  the  inside  lining  to  protect  the 
lii  orated  ware  from  the  smoke  and  impurities  during 
combustion. — A.  S. 

Brick,  Vitrified,  as  a  Paving  Material.     J.  W.  Sibley. 

Eng.  and  Mining  J.  1897,  64,  [7]>  187. 

See  under  IX.,  page  800. 

PATENTS. 
Permanent   Photographs    on    China    anil   other    Vitreous 
Surfaces,  A  New  or   Improved  Method  or   Process  of 
Producing.      .1.    slater,    Burslem.      Eng.    Tat.     -»1  081 
Sept.  23,  1896. 

Set  under  XXI.,  page  825. 

(;iass.  Voir.  I. in,.  Enamel,  or  Metal;   Impts.  in  or  apper- 
taining   to    a    Process   for    the    Production    of   While 
Black,  or   Coloured    Pictures.    Writing,  or  the  like  on' 
F.  Albreeht,  Liverpool.     F^ng.  Pat.  8890,  Aug.  14,  1897. 
Tut-  ;s  a  modification  of  the  inventor's  Eng.  Pats   13  838  of 
1893  and  24,2s;5  ,,t   |g9Sj  for  ornamenting  glass,  &c.'    The 
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invention  consists  in  uniting  gold  leaf,  powdered  metals,  or 
other  substauees  to  t  tie  s  by  means  of  a 

menstruum  composed  of  60  «nu-.  of  precipitated  silica, 
or  the  equivalent  amount  of  Si<  >:  in  the  form  of  hydrate,  in 
I  pint  of  commercial  silicate  of  soda  solution.  The  use  of 
..ther  alkaline  silicates  in  place  of  silicate  of  soda  is.  how- 
ever, also  claimed,  and  particularly  the  double  silicate  of 
soda  and  potash,  though,  in  this  case,  a  smaller  proportion 
of  silica  is  used.  The  material  with  which  i:  is  desired  to 
decorate,  is  cither  mixed  with  the  menstruum  and  so 
applied,  or  the  menstruum  is  first  applied  and  the  colour 
afterwards  dusted  over.  After  pressing,  the  articles  are 
stoved  at  a  temperature  of  about  1,50  I     F.  — II.  H.  B.  S. 


IX.-B  GILDING  MATERIALS,  CLAYS, 
MORTARS.  AND  CEMENTS. 

Ciment  Admixtures,  Report  of  the  Cement  Trade  Section 
of  the  London  Chamber  of  Commerce  on,  with  Reports 
and  Evidence  o  1*97,  1  — 197. 

An  investigation  into  the  admixture  of  foreign  substances 
with  Portland  cement  has  recently  been  carried  out  under 
the  auspices  of  the  Cement  Trade  Section  of  the  London 
Chamber  of  Commerce,  who  now  issue  a  very  complete 
report  upon  the  subject.  The  Section  record  their  belief 
that  the  practice  of  mixing  materials  with  Portland  cement 
after  calcination  does  not  prevail  extensively  on  either  the 
Thames  or  the  Medway,  and  that,  where  it  is  practised,  such 
admixture  is.  with  the  exception  of  gypsum,  confined  almost 
entirely  to  Kentish  rag-tone.  They  believe,  however,  that 
a  considerable  quantity  of  iron  furnace  slag  is,  at  the 
present  time.,  being  mixed  with  cement  of  British  manufac- 
ture, though  not  by  either  Thames  or  Medway  makers. 

The  possibility  of  the  interaction  of  ragstone  and  cement 
resolves  itself  into  the  question  as  to  whether  such  mixtures 
show  any  tendency  to  lose  carbonic  anhydride  on  keeping. 
The  experiments  show  that,  instead  of  this  being  the  case, 
such  mixtures  actually  show  a  slight  gain,  due  to  absorption 
of  carbonic  acid  from  the  air.  Other  conclusions  arrived  at 
are  as  follows  : — Mixtures  of  ragstone  and  cement  have  a 
specific  gravity  lower  than  that  of  unmixed  cement,  and 
indeed  correspond  closely  with  that  calculated  from  the 
respective  specific  gravities  of  the  two  materials.  With 
fresh  cement,  admixture  of  ragstone  tends  to  cause  a  pro- 
longation of  the  setting-time,  but  this  effect  is  not  necessarily 
permanent,  and  the  alteration  of  setting-time  on  keeping  is 
more  irregular  than  that  taking  place  in  unmixed  cement. 
Mixtures  of  cement  with  10  or  '20  percent,  of  ragstone  show 
the  same  slight  expansion  when  The  test-bar  is  kept  in  water 
as  does  unmixed  cement ;  50  per  cent,  mixture  expands 
somewhat  less.  Mixtures  of  cement  with  10, 20,  and  50  per 
cent,  of  ragstone,  contract  to  the  same  slight  extent  as 
unmixed  cement  when  the  test -bar  is  kept  in  air.  Cement 
which  is  not  overtimed  2nd  is  well  matured  is  not  improved 
h_v  the  addition  of  ragstone.  Xone  of  the  mixtures  of  rag- 
stone and  veil-matured  cement  which  have  been  examined, 
has  proved  equal  in  strength  to  the  unmixed  cement. 
Mixtures  of  ragstone  and  cement,  when  exposed  to  a  red 
heat  and  subsequently  slaked  with  water,  disintegrate  more 
readily  than  does  unmixed  cement. 

A  definition  of  Portland  cement  has  besn  proposed,  and 
a  rule  adopted,  by  the  '  iment  Trade  Section  ;  to  these  all 
makers  in  Great  liritain  and  Ireland  are  invited  to  subscribe, 
in  the  following  terms  : — 

ved, — That  Portland  cement  be  defined  as  a  mixture 
of  two  or  more  suitable  materials,  intimately  and  artificially 
mixed  in  the  requisite  proportions,  and  afterwards  properly 
calcined  and  ground,  to  which  nothing  has  been  added 
•  luring  or  after  id,  excepting  that  an  addition,  not 

needing  2  per  cent,  of  gypsum,  is  permissible  for  the 
purpose  of  regulating  the  -citing.  That  if  any  material 
whatever,  excepting  nol  exceeding  2  per  cent,  of 

gypsum  for  the  purp  la<    fj  the  setting,  be  added 

Portland  cement  clinker  during  or  after  calcination, 
the  article  so  produced  shall  not  be  sold  as  Portland 
cement,  but  under  some  other  distinctive  nam-. 

—II.  II.  P..  S. 


Brick,     Mr ri tied,    as   a    Paving   Materia!.     J.  W.  Sibley. 
Eng.  and  Mining  J.  1897.  64,  [7],  187. 

It  is  stated  that,  by  the  use  of  vitrified  brick,  a  pavement  is 
obtained  which  will  successfully  resist  the  wear  and  tear  of 
the  horse-shoes,  is  non-absorbent,  easily  repaired,  may  be 
cleaned  bv  washing  or  sweeping,  and  will  present  a  smooth 
surface,  even  when  the  brick  is  worn  half  through. — A.  S. 

PATENTS. 
Wood  and  other  Cellular  or  Fibrous   Substances,  Improved 
I'      tro-capillaryl  Process  and  Apparatus  for  Tri 
or  Saturating  u-ith  Liquids.     L.  A.  Hretoncau  and  A.  L. 
C.   Nodon,   Palis,    France.     Eng.    Pat.   13,242.    May    28, 
1897. 

See  audi  r  XI.  A,  page  807. 

Artificial  Ston  .  A  New  or  Improved  Manufacture  of. 
P.  Kleber.  Saarbrucken,  Germany.  Eng.  Pat.  20,612, 
Aug.  14,  189! 

This  invention  consists  in  the  production  of  an  artificial 
stone  which  is  not  affected  by  atmospheric  conditions.  A 
dry  mixture  is  made  of  sifted  ashes,  patash,  and  other 
alkaline  carbonates,  gypsum,  and  slaked  lime.  This  is 
further  mixed  with  dilute  sulphuric  acid  and  hydrated  sul- 
phate of  lime,  with  the  result  that  potassium  sulphate  is 
formed,  which  dissolves,  and  a  plastic,  pliable  mass  of 
gypsum  is  left,  which  is  moulded  by  compression  into  the 
desired  forms.  With  the  view  of  getting  rid  of  any  alkali 
that  may  remain  in  the  stone,  it  is  finally  immersed  in  a 
solution  of  alum  acidified  with  sulphuric  acid.  The  alum 
is  decomposed  and  alumina  formed,  and  this  still  further 
hardens  the  stone. — II.  H.  IS.  S. 

Artificial  and  other  Stone  Roofing,  and  other  Tiles,  and 
Enamel;  Intpts.  in  the  Manufacture  and  Treatment  of , 

and   in   Apparatus  therefor.     G.  F.   Thomson,  Welling- 
borough.    Eng.  Pat.  18,622,  Aug.  21,  1897. 

Ili.A-T-Fir.Nua:  slag,  ashes,  clay,  sand,  or  other  waste  or 
cheap  material  is  mixed  with  dilute  sulphuric  acid,  and  the 
mixture  allowed  to  stand  for  some  time.  Solution  of  sodium 
hydrate,  carbonate,  or  silicate  is  then  added,  and  the  whole 
stirred  from  time  to  time  :  or.  in  some  cases,  it  is  boiled  with 
soda.  The  solution  is  then  drained  off,  and  the  residue  run 
into  moulds  to  dry.  The  stone  thus  prepared  is  surface- 
hardened  and  whitened  by  immersion,  first  in  dilute 
sulphuric  acid,  and  afterwards  in  solution  of  silicate  of  sods 
or  sodium  carbonate,  after  which  it  may  be  polished.  For 
imitating  marbles,  suitable  colours  are  added  to  separate 
portions,  which  are  then  poured  simultaneously  into  the 
moulds.  The  construction  of  a  mould  for  casting  slabs,  (fee. 
is  also  claimed.  This  consists  of  a  frame  with  removable 
sides,  and  divided  into  partitions  by  plates  fitting  into 
grooves. — H.  H.  11.  S. 

Enamelling   of  Fireclay   Baths  and   other  Articles,  Impts. 

in  or  connected  icith   the.     W.   Cliff,  Leeds.     Eng.  Pat. 

16,528,  Aug.  28,  1897. 
Fibecl.vy  baths  or  other  articles  are  enamelled  on  the 
inside  with  a  hard  glaze,  and,  after  firing,  are  coated  on 
the  outside  with  a  softer  glaze  or  spirit  varnish,  which  is 
then  hardened  by  storing  at  a  much  lower  temperature. 
The  advantages  claimed  are,  first,  that  the  glaze  and  the 
hath  are  less  liable  to  crack,  and  secondly,  that  by  glazing 
in  this  way,  baths  can  be  decorated  in  any  desired  tint, 
which  is  not  always  possible  when  a  hard  glaze  is  used  on 
the  outside.— H.  H.  B.  S. 

Cement,  Slurry,  Liquid  Clay,  and  other  Substances  in  like 

Condition,    Improved    Means    applicable   for    Use    in 

Drying.      G.  G.  M.  Hardingham,  London.      From  I      D. 

Cummer,    Cleveland,    Ohio,    U.S.      Eng.    Pat.    20,003, 

Sept.  17,  1896. 

The  process  of  drying  slurry  is  apt  iobe  troublesome,  owing 

to  clogging  of   the  apparatus.     The  inventor  surmounts  this 

difficulty  by  adding  a  dry   dust  or  powder   (consisting  of 

material  of  a  character  similar  to  that  of  the  material  of  the 

slurry)  in  such  quantity  that  the  mixture  does  not  adhere  to 

the  drying  apparatus. — V.  C. 
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Art\/lciai    -  (intuitu/  or     Abrading    Purpi 

Impl.t.  it.-,     i  .  f.  Schirru  and  O.  fussing,    I 
ly.     Eng.  I*nt.  ll,630,Sept.  B9,  L897. 
vvm..   pi,  :  .hi/,    emi  milai    subsl 

ording  toil  iu   view,  is  mixed  with  a  flux  of 

irdness,  such  as  glass-flax  i  l  the 

whole  heated  to  the  fusing  point  of  the  flux.  According  to 
the   quantity    ol     flux  used,     i1  thi  tiding 

it  <  an  cither  be  united  at  their  points  ol  contact  only,  nr 
the)  can  hi  eutireh  embedded;  thus,  the  degree  of  porosity 
can  be  suited  to  the  grinding  i  its. — 11.11 

X.-METALLURGY. 

Steel,  T)      '  Sulphides  through.      E.  D.  « lamp- 

bell.    Iron  and  Steel  Institute,  Autumn  Meeting,  I 

Thi  aufhi  -  1  lis  recent  experiments  (this  Journal, 

1896,  906)  on  the  diffusion  of  sulphidesof  in  .  &c  . 

through  solid  steel,  from  which  he  concluded  thai  the 
diffusion  was  dependent  upon  the  presence  of  oxysulphide 
ol  iron,  which  by  its  great  mobility  was  able  to  penetrate 
the  pores  a  il.     1"  the  oxysulphide  prepared  for 

those  exp  m      FeS  to  FcO  was  practic  illy 

,  and  the  diffusion  was  complete  An  oxysulphide 
having   a  structure   lias    now  pared, 

havin  e  ratio  ol    FeS  to  FeO,  by  mixing  ordinarj 

solphi  containing   263p  i  cent,  of  sulphur  with 

40  per  cent,  of  ide  of 

iron,  melting,  and  heating  for    I  in   a    porci 

ible.  On  placing  some  of  the  crystalline  pieces  in  the 
hole  in  the  steel  and  heating  as  in  Hie  previous  ex] 
it  was  found  that  practically  no  diffusion  took  place,  the 
oxysulphide  simply  having  melted.  Other  attempts  to 
make  a  pare  diffusing  oxysulphide  resulted  in  the  pr* 
tion  of  over  40  different  specimens,  uone  of  which  diffused 
completely  as  the  original  oxysulphide  of  the  early  ex- 
periments did,  although  some  of  them  partly  diffused. 
The  conditions,  whether  chemical  or  physical,  which  govern 
the  divisibility  or  otherwise  of  the  oxysulphide  are  not 
determined. — A.  W. 

Curium  mid  Iron.    E.  11.  Saniter.     Iron  and  Sue!  Institute. 
Autumn  Meeting,  ls'.ir. 

speriments  are  considered  under  four  headings  :  — 
The   thermal  treatment   of   l'eC.  —  \\\ 
heated    to    -   0     ('.   and   slowly    cooled,   of   to    1,000     and 
chilled  in  water,  the  molecular  ratio  of  combined  carl  o 
iron  remains  practically  unaltered,  and  verj  little  graphite 
is  formed.      When  heaUd  to  l.'Mui   and.-  ow  j  cooled  much 
graphite   is   formed,  whilst  when   fused   in   magnesia  in  an 
atmosphere    of     carbon    monoxide    to     about     1,100°,    and 
glowlj  there    is  a    loss  of  total  carbon,   and   the 

greater  portion  of  what  remains  is  graphitic. 

(2.)  The  saturation  point  of  iron  with  carbon  by  fusion 
in  contact  with  excess  of  carbon. — The  presence  of  silicon 
increases  the  formation  of  graphitic  carbon  in  saturated 
carbon-iron  compounds,  and  endeavours  were  therefore 
made  to  obtain  a  carbide  free  from  silicon.  The  saturation 
point  obtained  was  4'S1  per  cent,  of  carbon  in  an  iron  con- 
taining ivn  |  per  rent,  of  silicon,  which  latter  can  hardly 
reduce  the  saturation  point  to  any  great  extent. 

The  saturation  point  of  iron  with  rat/ton  by  heating 
without  fusion   i:t  contact   iriih  carbon. — Pore 

iron  wire  was    heated    to  about    '.'till    ('.    in  a  porcelain  tube 
full  of  charfoal  for  three  periods  ol  Beven  hours  i  ach. 
percentages  of  carbon  absorbed  in  each  period  were  l-64, 
1-15,  and  0- 16,  and  the  saturation  point  is  therefor 
down  at  2'95  per  cent.,  of  which  amount  if.j.'i  percent,  was 
graphitic. 

(4.1  The  etching  of  /aire  carbon-iron  alio,*  .if  a  red 
l.cat.  in  ordi  r  to  ascertain  their  structure  at  that  temperature 
by  means  of  the  microscope. — The  steel  was  polished  as 
usual  and  etched  by  dropping  it  into  fused  calcium  chloride 
kept  at  a  bright  red  heat  iu  a  platinum  crucible.      After   the 

had  attained  this  temperature  the  whole  was  b 
a  further  lj  seconds,  and  then   cooled  by  dipping  i n t ■  ■ 
water.      The  steel   was   washed    with   water   and  dried  in 
alcohol.     It  would  appear  that   the  eementite  is   tirst  dis- 


solved bodily  until  a  certain  amount   of  oxide  of  iron  is 
ig  in  the  fuse  1  chloride.     I 
ivcd   without   i  .  ttion   of  iron,  probably  by 

the  ai  .   Bo  tting  oxide,     w  hen  the  eni  b  in 

all    removed   the    iron  i      l.       I  lie 

.  Btopped  bi 
while  both   carbon   and    iron    were  being  >  The 

appearance  of  acicular  crystals  in  some  of  the  plates 
examined  cd  an  indication  of  a  definite  carbide  of 

iron  existing  in  steel  at  i  bright  red  heat,  and  if  the  carbon 
is  retained  by  chilling  in  the  form  in  which  it  exists  at  this 
temperatur  s  would  appear  to  be  the  harden- 

ing carbide.      In    its   bearing   upon   Osmond's    tie  u-y  of 

3-iron,  the  author  thinks  that  the  crystals  do  not  support  it 

while  at  the  same  time  thej  do  no*  disprovi  it.  If  th  ■ 
acicular  structure  were  an  indication  of  nllotropic  hard  iron 
it  would  exist   with  0-1  per    cent  teel  as  with  1-8 

cent.,  but  it  is  eutirely  absent,     iron  containing  1  "0  per 
of  carbon  has  a  totally  different   structure  at  a  bright 
red  heat  to  iron  containing  0'  I  per  cent,  of  i  !  the 

Inch 

differences  must  be  due  to  carbon,  and  which  may  bs  con- 
sidered i-  '  \  idence  in  I  ai  "nr  of  the  hardening  ol  steel  being 

.1  te  t"  a  carbi  le  of  iron  of  great  hardness.-    a.  W\ 

Waste  Acid  /<<»<f  Metal  Works:  Report  to  the  Sanitary 
Committee  of  the  Worcestershire  County  Council,  bj 
Dr.G.H.l  Medical  Officer  of  Health.    Public 

Health  Engineer,  <  let.  ls'.>7,  US — 417. 

1.  hreniin  thin. 
■2.  Explains  that  the  "  acid  "  above  referred  to  is  a  trade 
enl  from  galvanising  works,  and  is  used  in  the  pre 
of  covering  iron  with  a  coating  of  zinc.  It  is  applied  to 
sheet-iron,  iron  wire  and  netting,  iron  pails,  lubes,  &c.  At 
large  works  the  sheets  are  rolled,  and  the  wire  is  drawn  as 
well  as  galvanised. 

The  preparation  of  the  iron  consists  in  cleaning  tie. 
surface  by  dipping  the  articles  into  an  a  i  1  bath.  This  is 
called  " pickling,"  and  the  arid  bath  is  technically  called 
••  pickle." 

4.  The  pickle  usually  consists  of  muriatic  (hydrochloric) 
acid  properly  diluted,  and  is  generally  used  cold.  At  some 
works,  dilute,  hot  sulphuric  acid  is  employed.  On  being 
removed  from  the  acid  the  articles  arc  allowed  to  drain, 
and  then  washed  with  water,  sometimes  containing  a  little 
lime;  this  water  is  technically  known  as  "  wash  water  "  as 
distinct  from  "  pickle." 

5.  The  object  of  thus  pickling  iron  is  to  remove  the  oxide 
on  its  surface,  and  to  cause  the  metal  to  alloy  with  the 
commercial  zinc,  known  as  "  spelter." 

ij.  Thus  the  pickling  process  may  give  rise  to  a  waste 
pickle  containing  either  ferrous  chloride  or  ferrous  sulphate. 

7.  Hydrochloric  acid  is  preferred  by  the  great  majority  of 
Worcestershire  manufacturers,  not  only  because  it  is 
cheaper  than  snlphnric,  hulk  for  bulk,  but  also  because  the 
latter  attacks  the  metal  too  quickly. 

B.  After  use  the  waste  pickle  often  contains  about  one- 
third  of  the  acid  added  at  the  commencement  of  the  process 

9.  Many  works  have  been  visited  in  various  counties  and 
many  medical  officers  of  health  and  analytical  chemists 
have  been  communicated  wilh.  in  order  to  ascertain    "the 

at   to  which  acid    turned    into  streams   is   injurious  to 
health'*;  and  it  was  found  that  there  is  a  general  consensus 
of  opinion  among  such  officials  that  there  is  no  cvidene 
support  the  view  that  "acid  turned  into  streams  is  injurious 
to  health." 

10.  Through  the  courtesy  ,,f  the  17  manufacturers  in 
the  galvanising  trade  in  Worcestershire,  it  is  ascertained 
that  at  the  present  time  they  employ  about  3,500  men,  and 
utilise  1,033  carboys  (cwt.)  of  acid  (corresponding  to 
some  3,000  cwt.  or  27.000  galls,  of  waste  pickle)  on  an 
average  every  week. 

11.  Comparatively  few  manufacturers  in  this  country 
treat  their  "waste  pickle";  some,  however,  tip  it  onto 
cinder  heaps,  or  throw  it  down  di-used  pit  shafts,  while 
others  discharge  it  directly  iuto  the  River  Stour,  which  from 
time  to  time  consequently  manifests  a  characteristic 
ochreous  hue. 

c  2 
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IS.  With  regard  to  tbo  effect  of  pickle  in  its  crude  state 
upon  sewers  and  sewage,  it  is  found  that  brick  sewers  at 
Birmingham  have  fallen  in  at  two  points  where  such  waste 

liquor  lias  been  discharged  for  a  length  of  time,  owing  to 
the  action  of  the  acid  upon  the  mortar, and  tbat  the  Wolver- 
hampton sewers  have  also  been  injured. 

14.  Mr.  Jones,  county  analyst  tor  Staffordshire,  states  that 
at  Wolverhampton  the  enormous  quantity  of  iron  in  the 
pickle  which  reached  the  sewers  at  a  time  when  the  sewage 
was  dealt  "  ilh  by  irrigation  alone,  greatly  interfered  with  the 
sewage  treatment  ;  coming,  as  it  did.  with  intermittent 
•  the  sewage  vas  at  times  so  loaded  with  iron  in 
solution  a*  to  be  quite  poisonous  to  vegetation.  To  counter- 
act this  Mr.  Jones  advocated  lime  treatment  of  the  sewage 
at  the  farm,  but  it  having  been  found  difficult  to  adjust, 
owing  to  the  intermittent  rushes  of  acid,  the  Corporation 
i  prevent  the  manufacturers  putting  untreated 
pickle  into  the  sewers.  On  the  other  hand,  Mr.  Jones  is  of 
opinion  that,  provided  muriatic  pickle  be  properly  treated 
before  being  added  to  the  sewage,  the  sewers  cannot  be 
injured,  and  the  sewage  itself  is  improved. 

1G.  Where  sulphuric  acid  is  used,  the  pickle  is  not 
entirely  a  waste  product,  as  manufacturers  get  some  return 
by  recovering  the  sulphate  "f  iron.  The  process  consists  in 
passing  the  hot  pickle  into  wooden  troughs  (lined  with 
sheet  lead)  containing  pieces  of  board,  upon  which  the 
sulphate  of  iron  crystallises  as  the  pickle  cools;  the  crystals  I 
are  collected  for  stile,  and  the  effluent  is  then  run  off. 

17.  Mr.  Ernest  1'.  Peyton,  in  his  pamphlet  on  "  Pickling 
or  cleaning  Iron,  with  recovery  of  Sulphate  of  Iron," 
writes  : 

The  hot  pickling  solution  passes  slowly  along  the 
(crystallising)  channel,  cools  on  its  way,  and  a  large  part 
of  the  sulphate  of  iron  it  contains  is  there  deposited  as 
crystals. 

The  cold  mother-liquor  containing  the  unexhausted 
sulphuric  acid  overflows  from  the  crystallising  channel,  and 
is  conducted  and  returned  to  the  pickling  vat. 

1-  The  value  of  such  crystals  (ferrous  sulphate)  varies, 
according  to  quality  and  local  demands,  from  about  12*.  to 
20s.  pel  ton.  Commercial  sulphuric  acid  (common  brown)  is 
at  the  present  time  about  4/.  per  ton;;  and  as  22  carboys  (cwt.) 
of  sulphuric  acid  should  yield  about  5  tons  of  crystals,  it  is 
obvious  that  the  recovery  of  crystals  would  (at  the  rate  of 
15».  pet-  ton)  give  a  return  of  3/.  15*.  as  compared  with  an 
outlay  of  I/,  s.n.  for  acid.  For  this  reason,  and  on  account 
of  the  facility  with  which  sulphuric  acid  waste  can  be  dealt 
with,  it  has  been  proposed  to  substitute  sulphuric  acid  for 
hydrochloric  in  galvanising. 

19.  But  in  some  cases  it  is  merely  necessary  to  cleanse 
the  surface  .  E  the  metal,  whilst  in  others  a  scale  of  oxide  of 
iron,  formed  by  exposure  to  very  high  temperature,  has  to 
he  removed,  and  in  this  latter  case,  the  use  of  hydrochloric 
acid  is  imperative. 

20.  Where  hydrochloric  acid  is  used,  in  but  one  process 
is  any  chum  made  that  treatment  of  the  pickle  is  attended 
with  financial  success. 

21.  This  is  "  Turner's  process."     Turner  patented  it,  and 
qnentiy  disposed  of  the  patent  rights  to  Messrs.  Walker 

Bros.,  Walsall,  who  have  worked  it  for  the  past  seven 
years, and  are  the  only  manufacturers  who  no.v  carry  it  out. 

22.  In  '■  Tinner's  process  *'  the  acid  liquor  is  made  to  flow 
slow  !  bed  of  a  reverheratory  furnace  with 
access  to  air,  when  it  is  decomposed,  with  liberation  of 
bydl  id  and  formation  of  ferric  oxide,  the  latter 
of  which  =ed  as  a  colour,  or  as  "  fettling"  in 
furnaces.  The  hydrochloric  acid  is  condensed  in  towers, 
collected,  and  used  over  again  in  the  pickling  vats.  The 
district    medical    officer    where    this   process   is  being  tried 

effluvium  nuisance  results  therefrom. 
be  working  account  for  189C,  issued  by  Messrs. 
Walker,  shows  a  favourable  balance;  in  this  statement, 
however,  the  "cxiilc  recovered"  is  quoted  at  4y.  per  ton, 
whereas  it  is  understood  that  in  other  localities  this  product 
is  of  little  or  no  value. 

27.   I:  appears  that  Messrs.  Walker's  two  furnaces  evapo- 

■  us  per  week.      It  is  found,  however,  that  of 

the  17  manufacturers   in  Worcestershire  odIv  two  use  irore 


than  3  tons  per  week  ;  consequently,  as  very  small  furnaces 
would  have  to  be  put  down,  there  is  little  doubt  that 
these  would  scarcely  pay.  Furthermore,  if  the  pickle  were 
collected  from  the  various  works  and  conveyed  to  a  central 
furnace,  the  cost  of  carriage  would  no  doubt  preclude 
financial  success. 

28.  Although  "Turner's  process"  has  been  known  for 
some  years  past,  and  many  manufacturers  in  the  country 
have  been  required  to  deal  with  their  "  pickle,"  still  it  has 
not  been  generally  adopted. 

29.  The  simplest  and  most  effectual  rneaus  available  for 
preventing  the  pollution  of  streams,  or  injury  to  sewers, 
appears  to  be  to  neutralise  the  spent  pickle  at  the  works 
with  an  alkali,  which  disposes  of  the  free  acid  and 
precipitates  the  oxide  of  iron.  Lime  is  generally  preferred 
for  this  purpose,  owing  to  the  facility  with  which  it  can  be 
obtained  at  moderate  cost.  One  firm  in  Yorkshire  con- 
templates neutralising  the  waste  pickle  with  soda,  and 
another  with  ammonia,  but  in  neither  instance  is  such 
treatment  yet  in  operation,  although  it  will  probably  be  so 
in  a  few  weeks. 

30.  The  lime  method  consists  in  adding  best  lime  (in  the 
form  of  "  milk  ")  to  the  waste  pickle  (collected  in  under- 
ground tanks)  until  there  is  a  slight  alkaline  reactiou,  and 
then  thoroughly  mixing.  This  mixture  is  then  allowed  to 
settle,  and  subsequently  the  supernatant  liquor  is  run  off, 
and  the  sludge  pumped  up  and  passed  through  filter  presses. 

31.  If  the  neutralisation  be  properly  managed,  the  oxide 
of  iron  sludge  will  be  deposited,  and  the  effluent  liquor  will 
neither  contain  acid  nor  alkali  in  excess,  and  be  fit  to 
discharge  into  streams  or  sewers. 

32.  The  pressed  sludge  has  then  to  be  removed,  and  this 
is  a  matter  of  no  small  cost  to  manufacturers  who  carry  on 
large  works  in  populous  localities. 

33.  In  attempting  to  ascertain  particulars  of  what  the 
cost  of  such  treatment  is,  it  was  found  that,  with  one  excep- 
tion, those  who  use  it  keep  no  such  records. 

34.  Messrs.  Johnson  (Ambergate,  Derbyshire)  at  one 
time  sold  their  pressed  sludge  at  4s.  per  ton,  for  mixing 
with  sawdust  to  purify  gas :  but  the  demand  is  limited  and 
fast  decreasing.  In  fact,  there  is  no  doubt  the  lime  process 
cannot  be  made  to  pay,  although  it  enables  manufacturers, 
often  at  considerable  cost,  to  render  their  waste  pickle  fit  to 
be  discharged  into  streams  or  sewers,  without  detriment  to 
anybody  or  anything. 

35.  Mr.  Adolphe  Crosbie  (Wolverhampton)  states  tbat 
the  question  of  cost  of  treatment  is  one  very  much  depen- 
dent upon  the  particular  conditions  existent,  and  upon  the 
quantity  that  may  require  to  be  dealt  with.  The  writer  has 
personally  dealt  at  one  time  with  as  large  a  quantity  as  50,000 
galls,  per  week,  and  found  no  difficulty  iu  turning  out  an 
effluent  free  from  iron  or  acidity.  He  would  much  prefer 
to  advise  definitely  on  any  particular  case  submitted,  but. 
generally,  he  estimates  the  cost  of  treating  a  quantity  of 
waste  hydrochloric  acid  amounting  to  not  less  than  20  tons 
(say,  3,600  galls. )  weekly,  at  3*.  id.  (three  shillings  and  four- 
pence)  per  ton.  He  would  estimate  the  cost  of  a  suitable 
plant  for  this  work,  exclusive  of  any  buildings,  steam 
pressure,  gas,  water,  or  drains,  all  of  which  would  probably 
be  available  without  much  extra  cost,  at  350/.  3s.  If  the 
quantity  treated  be  greater,  the  cost  per  ton  would  be  less, 
whilst  the  cost  of  the  plant  would  not  increase  iu  anything 
like  equal  proportion  to  the  quantity,  in  regard  to  smaller 
uses  of  hydrochloric  acid,  producing,  say,  4  tons  (720  galls.) 
weekly,  the  cost  of  treatment  would  be  abouCS*.  Gd.  (five 
shillings  and  sixpence)  per  ton,  and  the  cost  of  a  somew  hat 
crude  plant  would  be  about  60/  In  either  of  the  above 
cases  there  would  be  a  solid  residue  amounting  to  about 
7J  cwt.  for  each  ton  of  liquor  treated. 

36.  No  allowance  seems  to  be  made  in  this  statement  for 
carting  away  the  sludge,  which,  as  previously  stated,  in 
some  instances  would  be  a  matter  of  no  small  cost. 

37.  Similar  conclusions  as  to  cost  of  treatment  were 
arrived  at  by  Mr.  June-,  of  Wolverhampton,  in  1889. 

38.  Some  idea  of  what  such  expense  would  mean  to  local 
manufacturers  can  be  formed  when  it  is  stated  tbat  on  the 
liisis  of  Mr.  Crosbie's  figures,  and  from  information  in  the 
writer's  possession,  it  would  cost  one  local  manufacturer  72S/. 


.  1897.] 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


803 


per  annum  to  treat  hi-  pickle,  exclusive  of  first  cost  and  wear 
and  tear  of  plant,  in  addition  to  which  1,560  tons  of  dodge 
wdnld  have  been  carted  awaj  every  year. 

89.  In  connection   with   facilities   for  treating   pickle,  il 
be  stated  that  at  the  meeting  held  on  the  25th  July  1896, 
the  following  opinion  was  expressed, and  was  subsequently 
approved  bj  iln-  conncil,  n:. ; 

l!  :i  local  authority  Bhould,  as  far  as  possible,  afford 
facilities  to  manufacturers  for  dealing  with  pickle  without 
polluting  the  rivers  and  watercourses,  inasmuch  as  ir  is  of 
importance  that  local  trade  should  not  be  unnecessarily 
hampered. 

10.  Manufacturers  as  a  rule  are  not  only  large  rate- 
payers, bin  also  large  employer-  of  labour  :  therefore  there 
can  be  no  doubt  that  local  authorities  should,  while  protect- 
ing the  general  interest  of  the  inhabitant-  of  their  district-. 
afford  such  traders  every  facility  for  the  development  of 
local  industries. 

41.  In  the  case  of"  Peebles  v.  The  '  Iswaldtwistle  Urban 
District  Council."  Mr.  Justice  Charles  gave  judgment  to  the 
effect  that  a  local  authority  could  be  compelled,  at  the 
instance  of  a  manufacturer,  to  mike  such  sewers  as  are 
necessary  for  carrying  "IT  effluents  from  factories  within 
their  district.  This  decision  was,  however,  reversed  "on 
appeal,"  when  it  was  decided  that  the  proper  remedy  lor 
any  failure  ofdutj  on  the  part  of  tin    local  authority  would 

he  bj   < iplaint,  under  section   299  of  the   Public  Health 

\>  t.  1875,  that  the  authority  wen'  in  default  in  such  respect. 
This  "  case  "  has  since  been  taken  to  the  House  of  Lords, 
who-e  decision  is  anxiously  awaited. 

12.  Hearing  in  mind  the  present  unsettled  state  of  the  law, 
and  the  advisability  of  the  district  authorities  in  the  Stour 
Valley  affording  facilities  for  the  development  of  local 
manufactories,  it  seems  to  me  desirable  that  the  authorities 
should  offer  the  manufacturers  term-  for  passing  their  pickle 
into  their  -ewers.  If  the  pickle  be  neutralised  in  the 
manner  suggested,  and  stored  in  duplicate  tanks  until  it 
could  be  discharged  into  the  sewers  by  a  duly  authorised 
person,  the  local  authorities  could  easily  satisfy  themselves 
that  neither  damage  to  sewers  nor  to  sewage  disposal 
works  would  result. 

43.  Do  the  other  hand,  as  it  would  he  more  costly,  if 
not  impossible,  for  some  manufacturers  in  that  locality  to 
put  down  the  plant  necessary  for  effective  neutralisation,  in 
my    opinion   the   district    authorities   should    also    take   into 

-deration  how  far  they  can  assist  such  manufacturers 
in  their  difficulty,  and  arrange  for  untreated  pickle  to  be 
received  into  the  sewers,  provided  of  course  that  no  objec- 
tionable u'a-cs  were  thereby  evolved,  and  suitable  payments 
for  such  accommodation  were  made. 

44.  Whereas  iu  Wolverhampton  the  corporation  took 
steps  to  prevent  the  local  manufacturer-  from  pissing 
untreated  pickle  into  their  sewers,  in  liirmingham,  where 
very  large  volume-  of  waste  acid  are  produced,  no  such 
action   is    taken,   and  the  only   recognised   damage   to    the 

•-which  has  resulted  has  been  that   on    two   occasion- 
some  brickwork  fell  in. 

15.  I'  i-  not  sngg  sted  that  the  discharges  of  th< 
should  be  haphazard,  for  the  writer  think-  it  should  b 
controlled  that  rushes  of  acid  may  be  prevented  ;  and  as  to 
this  there  -hould  not  be  much  difficulty,  for  the  time  when 
pickle  requires  to  he  got  rid  of  can  be  anticipated  by  the 
manufacturers,  and  consequently  arranged  for  by  the  district 
officials. 

46.  In  order  to  obviate  difficulty  as  to  sewage  disposal,  if 
such  procedure  were  countenanced,  the  discharge  of  the 
pickle  should  be  under  the  control  of  some  duly  authorised 
person,  who  should  make  arrangements  for  the  pickle  to 
reach  the  sewers  when  the  volume  of  sewage  is  largest  (in 
the  morning,  for  instauce),  and  in  something  like  equal 
quantities  from  day  to  day. 

47.  Grouping  of  the  various  works   for  the   purj 
pickle  discharge  would  effect  this  latter  desideratum. 

45.  Should  the  sewers  in  the  Stour  Valley  district  be 
damaged,  the  terms  arranged  between  the  manufacturers 
who  care  to  make  use  of  the  sewers  and  the  local  authorities 
could  be  such  that  the  ratepayers  would  not  suffer. 


Cowper-Colet  Gold  Recovery  Process.     Engineer,  84, 
1897,273. 

I  in  principal   feature  of  the  Cowper-Coles  gold  recovery 
process  is  an  aluminium  cathode,  bj  which,  it  i-  -aid.  one  of 

the  chief  difficulties  appertaining  to  tl nom  cal  recovery 

of  gold  from  weak  cyaiinf-  solutions  m  n  be  overcome,  by 
electrolysis.     In  the  Siemens  Hal  id   foil  or 

lead  strips  are  used,  the  cutting  up  of  which  is  a  tedious 
matter,  [f  several  -hcei-  are  cut  superimposed,  the  -trip- 
cling  together,  and  have  to  be  carefully  spread  out  one  by 
so  that  the  -urface  may  be  exposed  to  the  solution.  A 
clean-up  is  made  every  Beven  to  eight  weeks,  when  the 
wood  frames  carrying  the  leal  -trips  are  withdrawn,  tin 
lead  -trip-  removed,  ami  new  substituted,  the  auriferous 
had  being  ultimately  melted  down  and  conveyed  to  a 
central  works  to  !»■  cupelled.  This  method  is  both  crude 
and  expensive,  the  labour  of  fitting  the  strips  into  the  frames 
i-  considerable,  and  the  consumption  of  lead  is  a  large  item, 
having  been  computed  by  Mr.  von  Gernet.at  the  Wore* 
mine,  ai  llo  of  -i  penny  per  ton  of  ore  treated.  The 
Cowper-Coles  process  overcomes  these  difficulties,  aluminium 
plates  being  substituted  for  the  lead  foil,  advantage  being 
taken  ol  the  fact  that  a  loose  oxide  i-  formed  on  the  surface 
of  the  aluminium,  which  enables  the  deposited  gold  to  be 
readily  stripped  or  wiped  from  the  cathodes  as  pure  gold. 
Gold  b)  this  process  has  been  successfully  extracted  from 
cyanide  solutions  containing  only  0*01  per  cent,  of  cyanide 
of  potassium,  2$  dwt  of  gold  to  the  ton  of  solution."  The 
substitution  of  aluminium  for  lead  foil,  or  strip,  enables  the 
geld  to  be  obtained  pure,  ami  also  daily  returns  to  be 
made  of  the  amount  of  gold  recovered;  it  also  has  the 
additional  advantage  of  reducing  the  cost  of  labour,  and 
economising  the  amount  of  cyanide  of  potassium  used,  as 
tie  solution  is  not  contaminated  by  any  base  metals,  such 
as  zinc,  as  in  the  other  proce . 

Roasting  previous  to  Cyanide  Treatment.      W.  Uacgregor. 
Eng.  and  Mining  J.  1897,  64,    7  ■  I  5 

The  majority  of  ores  are  rendered  more  amenable  to 
cyanide  treatment,  and  in  many  ca-es  with  a  smaller  con- 
sumption of  cyanide,  by  first  roasting  them.  In  this  way, 
the  cyanide  solution  is  kept  freer  from  soluble  salts  than 
when  raw  ores  are  treated  ;  a  very  high  percentage  of  gold 
may  be  extracted  from  sulphide  ores  by  the  cyanide  solu- 
tion ;  a  greater  extraction  of  gold,  with  an  equal  or  less 
consumption  of  cyanide,  is  obtained  than  with  raw  ore: 
low-grade  silicious  ore-,  carrying  the  gold  in  iron  pyrites,  are- 
rendered  amenable  to  cyanide  treatment  without  previous 
concentration  ;  and  claye]  ores  lose  their  water  of  hvdratbn 
and  become  porous,  and  the  subsequent  filtration  "become- 
much  more  rapid.  The  most  important  condition  for  good, 
extractions  and  low  consumption  of  cyanide  on  a  large 
scale  is  to  have  dead-roasted  ore.  Sulphide  ores,  after 
being  only  partially  roa-ted.  contain  sulphates  of  iron,  and 
these  consume  a  large  quantity  of  cyanide  with  formation 
of  double  salts.  Sulphide  ores,  containing  from  2 — 10  per 
cent,  of  pyrites,  which  will  not  give  more  than  20  per 
cent,  extraction  of  gold  in  the  raw  state,  will  often  give 
•sj — 9*  per  cent,  after  a  dead  roast  and  treatment  with 
cyanide.  Mixed  oxidised  and  sulphide  ..res  often  have  an 
acid  reaction,  but  on  roasting,  the  acidity  is  destroyed,  and 
the  gold  in  the  sulphide  ores  is  rendered  more  amenable  to 
the  action  of  the  cyanide,  whilst  a  higher  percentage  of  gold 
from  the  part  that  was  originally  oxidised,  is  frequentlv 
saved  ;  the  destruction  of  the  acid"  quality  of  the  ores  does 
away  with  subsequent  lime  or  soda-ash  treatment,  which 
causes  trouble  in  percolation  and  in  the  zinc  boxes.  Very 
low  grade  ores  and  tailings  do  not  pay  for  roasting,  an  1 
there  are  some  heavy  sulphuretted  ores  and  concentrates 
where  roasting  interferes  with  the  extraction  of  the  gold, 
and  causes  a  very  heavy  consumption  of  cyanide.  The 
advisability  of  previou-  roasting  should  be  carefullv  deter- 
mined in  each  case,  both  by  laboratory  experiments  and  by 
small  plant  tests.     The  following  method   is   su<r<rested  for 

determining    whether   the  ore  is   "dead-roasted": — 100 

250  grms.  of  the  roasted  ore  arc  taken  from  the  discharge 
end  of  the  furnace  :  the  ore  is  cooled,  shaken  in  a  beaker 
with  about  200  c.c.  of  water,  filtered,  and  to  the  filtrate  i- 
slowly  added  a  small  quantity  of  cyanide  solution   made  up 
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to  tho  same  strength  as  thai  used  in  the  regular  work  of  the 
plant.  If  no  cloudiness  at  all  appear,  the  ore  is  dead- 
roasted,  or  at  least  well  fitted  for  treatment  by  cyanide 
solution,  and  the  consumption  of  cyanide  will  be  normal. 
If  a  brown  coloration  be  formed,  there  arc  some  soluble 
salts  of  iron  left  in  the  or*-,  which  will  cause  a  greater  con- 
sumption of  cyanide,  and  may  lead  to  a  precipitation  of 
compounds  of  ferroeyanide  in  the  zinc  boxes.  If  there  is 
formed  a  blue  colour  changing  to  a  greenish-blue  precipi- 
tate, the  ore  is  very  badly  roasted,  and  there  will  be  a  high 
consumption  of  cyanide,  and  the  circulating  solution  will  be 
made  foul. — A.  8. 

Cyanide  Process  [Gold]  ;  Sump  Solutions,  Extractor-Box 
Work,  and  Cleaning  up  in  ,■  Noteson.  A.James.  Inst. 
Mining  and  Met.,  1897,  8  pp. 

Experiments  were  made  to  test  the  relative  gold-extraction 
efficiency  of  fresh  and  of  used  cyanide  solutions,  in  which 
foreign  matter  had  giadually  accumulated.  It  was  found 
invariably  that  the  sump  (or  old)  solution  was  inferior, 
giving  an  extraction  of  90  to  95  per  cent,  of  that  obtained 
with  the  fresh  cyanide,  with  ores  ranging  from  4  oz.  to 
21  oz.  per  ton.  The  use  of  lime  brought  the  efficiency  up 
to  the  normal  with  pure  quartz  ores  or  tailiDgs,  but  not 
with  those  containing  any  appreciable  proportionof  sulphides. 
The  addition  of  sodium  sulphide,  followed  by  an  excess  of 
a  soluble  lead  salt  (acetate  or  chloride),  was  successfully 
tried,  time  being  given  for  the  subsidence  of  any  precipitated 
sulphides.  In  this  way,  the  necessity  of  running  foul  sump 
solutions  to  waste  may  be  avoided  when  water  is  scarce,  or 
the  cvanide  or  gold  contents  are  high.  It  has  been  thought 
bv  some  that,  in  practice,  the  double  cyanide  of  zinc  in  the 
presence  of  potassium  hydroxide  would  break  up  into  KCy, 
K.y.nO.,.  and  water  ;  but  in  reality  the  reverse  takes  place, 
with  the  result  that,  when  free  zinc  oxide  is  present,  some 
•of  the  cyanide  added  to  bring  up  the  solution  to  the  work- 
ing strength  is  iaken  up,  without  any  indication  of  this 
being  given  by  the  silver  test,  so  that  the  solution  becomes 
less  effective  for  the  solution  of  gold  than  the  cyanide  alone 
would  have  been.  This  is  a  point  in  favour  of  the  electrical 
deposition  process,  for  which,  however,  insoluble  anodes 
are  much  needed.  Accumulations  of  zinc  in  the  solutions 
from  the  old  process  may  be  avoided  by  the  use  of  sodium 
sulphide  solution,  as  above  described. 

Losses  in  Cleaning  it/*. — The  methods  adopted  vary- 
greatly,  and  it  was  hoped  that  it  would  be  possible  to 
find  out  the  causes  of  loss  in  each  ease,  and  to  discover 
the  best  method  of  working.  By  shaking  the  gold  slimes 
off  the  zinc,  drying  and  mixing  well,  it  was  found  that 
the  losses  varied  from  (J "5  to  6  per  cent.;  the  less  the 
handling  of  the  slimes,  the  less  commonly  being  the 
loss.  The  heaviest  losses  were  incurred  in  roasting  (in 
proportion  to  the  stirring  and  handling),  the  least  loss 
observed  on  this  account  being  0*23  per  cent,  in  addition 
to  those  resulting  from  the  rest  of  the  treatment.  With 
the  nitre  method  of  roastiDg  (this  Journal,  IS97,  3), 
the  loss  was  2-57,  which  might,  however,  be  reduced  with 
practice.  With-  acid  treatment,  the  loss  varied  with  the 
nature  of  the  acid,  nitric  acid  causing  a  greater  loss  than 
sulphuric  or  hydrochloric  acid.  With  the  ordinary  impure 
/.inc.  however,  the  resulting  bullion  was  purest  when  nitric 
acid  was  employed.  With  zinc  free  from  lead,  the  best 
bullion  and  tie-  li  asl  loss  followed  the  use  of  sulphuric  acid. 
WheD  the  slime-  had  been  passed  through  a  40-mesh  sieve, 
the  bullion  obtained  by  direct  melting  was  fairly  pure,  and 
the  results  v.  iod   as   with   acid  treatment ;  whilst 

with  scrap  and  coarse  zinc  included,  the  latter  method  was 
more  advantageous.  The  lowest  total  loss  obtained  was 
o-7.j  per  cent.,  and  this  was  with  the  sulphuric  acid  treat- 
ment prior  to  melting,  line  experiment  with  lead -free  zinc 
gave  a  total  loss  of  0"62  by  direct  fusion  of  the  sieved 
slimes,  the  coarse  zinc  being  treated  with  sulphuric  acid, 
and  the  residue  being  added  to  the  sliuies.  Pure  zinc 
always  gave  a  los  ;  0'2  per  cent,  less    than  that 

observed  with  ordinary  zinc.  Treatment  of  the  slimes  with 
strong  solute..-  ili  or  cyanide  (with  or  without  acid 

G  |  tently  )    gave   higher   losses.      Considering 
the  loss  •    melting  with  borax   as  x,   it  was  found 

that  tli  ere  as  follows : — 


: 


Per  Cent. 

I:     si  oil-,  followed  by  meltim? e  +  0"83 

Sulphuric  acid,  followed  by  melting i-  +  0'17 

Sulphuric  acid,  roastinK,  then  melting r  4  V4  I 

Nitric  acid,  followed  by  melting x  +  0*29 

With  pure  lead-free  zinc,  x  was  0-43  per  cent.  ;  with 
ordinary  zinc  it  exceeded  0"G3.  With  the  former,  the 
roasted  bullion  was  more  base  than  that  melted  direct  with 
borax.  With  ordinary  zinc  the  reverse  was  the  case,  while 
the  loss  by  acid  treatment  was  greater,  and  that  by  roasting 
less,  than  with  lead-free  zinc.  Possibly,  the  presence  of 
lead,  producing  fluid  lead  oxide  during  roasting,  may 
account  for  this  smaller  loss. 

From  these  experiments,  it  is  suggested  that  roasting  be 
avoided,  that  the  material  should  be  handled  as  little  as 
possible,  and  that  the  number  of  vessels  should  be  limited. 
The  zinc  boxes  should  discharge  their  slimes  by  steel 
launders  through  a  40-mesh  into  small  steel  vessels  with 
perforated  bottoms  covered  with  a  filler-cloth.  Each  of 
these  vessels  fits  into  a  small  vat,  and  is  so  arranged  that 
the  overflow  of  the  slimes  passes  into  a  large  vat,  which, 
with  the  aid  of  a  filter  with  a  vacuum  receiver,  collects  all 
the  overflowed  light  slimes  from  the  steel  vessels.  The 
slimes  are  then  at  once  sent  to  the  drying  and  mixing 
plate ;  or  the  cake  of  slimes  from  the  steel  vessel  is  emptied 
into  the  acid  vat,  which  may  be  of  lead-lined  wood,  of 
specially-  varnished  steel,  or  of  aluminium,  the  latter  not 
being  attacked  by  sulphuric  or  eveu  nitric  acid.  The 
slimes,  after  acid  treatment,  are  washed  with  hot  water  and 
filter-pressed,  run  into  a  detachable  steel-lined  filter  vat 
with  vacuum  connection,  washed,  vacuum-dried,  fluxed, 
and  melted.  The  latter  process  is  preferred  to  filter- 
pressing,  as  being  cleaner,  simpler,  aud  less  liable  to  cause 
loss. 

Purity  of  Gold  Bullion. — At  first  it  was  thought  that  the 
lead  was  necessary  to  cause  the  precipitation  of  the  gold 
with  sufficient  energy,  but  it  is  now-  found  that  the  presence 
of  a  minute  amount  of  iron  is  enough  to  produce  the  desired 
effect.  By  adopting  a  special  lead-free  zinc  for  this  purpose 
a  purer  bullion  is  obtained  ;  the  refiners'  fiue,  ranging  from 
3d.  to  Is.  3d.  (aud  averaging  9rf.)  per  oz.  of  fine  gold  when 
lead  is  present  in  the  bullion,  may  thus  be  obviated,  whilst 
the  bulk  of  slimes  to  be  treated  will  be  less,  and  the  loss  as 
above  during  clean-up  will  also  be  reduced  by  0-2  per  cent. 
On  the  other  hand,  the  cost  of  the  zinc  will  be  higher;  but, 
remembering  that  about  1  lb.  of  zinc  is  consumed  per  oz. 
of  fine  gold,  there  may  be  a  difference  of  llrf.  in  the 
prices  of  the  two  varieties  of  zinc,  with  still  a  margin  in 
favour  of  the  better  quality.— W.  G.  M. 

Gold,  Solution    of,   in    Accumulated   find    Other    Slimes. 

W.    A.    Caldecott.       Proe.    ('hem.   aud    Metall.    Soc.    of 

S.  Africa,  July  17,  1897,  18—22. 
Pyritocs  ores  which  have  been  settled  in  dams  or  pits  are 
liable  to  contain  ferrous  sulphide,  and  this-  imparts  a  grey 
or  black  colour  to  the  material,  0-25  per  cent,  of  EeS 
beiug  often  found  in  the  more  pyritous  layers,  with 
practically  no  ferrous  salts  or  free  acids.  This  and  ferrous 
oxide  both  absorb  the  free  oxygen  from  the  solutions,  and 
it  is  necessary  either  to  pump  in  air  or  to  use  an  oxidising 
ageut,  ^  to  5  lb.  of  potassium  permanganate  per  ton  of  dry 
slimes  being  a  suitable  addition.  All  plants  now  under 
construction  for  the  treatment  of  accumulated  slimes  will 
be  equipped  with  air-compressors  capable  of  delivering 
1,800  cb.  ft.  of  air  per  ruin.  Under  these  conditions  the. 
vats  should  be  deep  and  the  bubbles  of  air  as  small  as 
passible,  in  order  to  secure  the  maximum  aeration  ;  it  is 
also  advisable  to  supply  tin-  air  as  rapidly  as  possible, 
because  a  given  volume  of  it  is  required  for  any  given 
proportion  of  deoxidising  agent,  independently  of  the  time 
occupied  in  applying  it.  The  addition  of  the  lime  to  old 
and  acid  slimes,  precipitates  ferrous  oxide,  which  absorbs 
oxygen  and  adds  to  the  necessity  for  preliminary  aeration. 
By  such  treatment  the  consumption  of  cyanide  has  been 
reduced  by  one-half  (to  ,V  lb.  of  KCy  per  ton  of  dry  slimes). 
The  aeration  is  effected  by  means  of  perforated  pipes  at  the 
bottom  of  the  tanks,  and  lasts  (with  agitation)  for  from 
2  to  20  hours,  according  to  the  proportion  of  ferrous 
sulphide.     After  complete  oxidation  of  sulphides,  the  treat- 
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incut  is  continued   for  two  bonis,  the  cyanide  solution  is 
added,  and  aeration  broceeds  again  for  from  2  to  S  hours. 
Lima  is  added  during  the  charging  and  preliminary  aSi 
in  laffioient  quantity  to  yield  an  alkali  ^i  nn^ili  ol   liquid 
oomeponding  to  from  0*006  to  0*01  per  cent. 

Ir  it,  iry,  the  percentage  of  dry  slimes,  or  the 

ratio  of  slimes  to  solution,  in  any  pulp  may  be  determined 
with  fair  accuracy  from  its  sp.  gr.  -r.  by  applying  the 
following  formula* : — 

1  .  rcentage  ot  dry  slimes  in  pulp  = 

Slimes  :  Solution  =  (x  -1)  i  (1-0 -:!7  .,). 

All  tests  to  determine  gold  extraction  must  be  m 
the   im>i>t    material,  as   the   process  of  drj  -  an 

oxidation  of  the  reducing  Bubstances  present.  Alkali  test- 
are  made  by  Clennell's  method  :  — 100  c.c.  of  solution  are 
taken,  the  cyanide  strength  is  determined  by  standard  iilver 
nitrate  solution  (1  c.e.  of  AgNOs  sol.  =  0*01  per  cent,  of 
KCj  1,  one  or  two  excess  drops  of  AgNt  \,  solution  are  then 
added,  a  few  drops  of  a  0  5  per  cent,  solution  of  phenol- 
phtbalein  are  added,  aU'l  the  titration  is  effected  with 
decinormal  sulphuric  or  oxalic  acid. — W.  (!.  M. 

Bullion,  Loto-gradi  .•  riant  for  Parting.     1    Gutxkow. 

Kng,  and  Min.'.l.  1897,  218. 
[Vo flat-bottom  n  pans  4  ft,  square  are  used,  one 

of  which   is  2ft.,  the  other  only   15  in.  deep;  the  larger 

kettle    is   mounted   over    a  firepli ,  whilst    tin    smaller   is 

heated  by  the  waste  heat  from  the  other.  Both  are  covered 
with  wooden  chambers  provided  with  vertically  sliding  doors, 
the  former  being  lead-lined  ami  having  a  leaden  Sue  with  a 
good   draught     The  pans   might  be  round-bottomed,   but 

ire  and  flat  bottoms  are  more  economical  of 
are  j  manipulated.     The  bullion  is  cast  in  slabs 

19  in.  square  with  2-in.  holes  in  them  :  L'o  or  more  of  these 
are  suspended  by  S— haped  iron  hooks  from  lead-sheathed 
iron  rods,  which  rest  on  a  lead-covered  iron  frame  :;  It.  square, 
supported  by  four  vertical  iron  rods  (also  enclosed  in  li 
pipes')  from  the  rout  of  the  chamber.  These  are  secured  by 
screws  to  a  wooden  frame  resting  upon  the  roof.  The 
whole  arrangement  can  be  lifted  by  means  of  a  windlass  on 
the  door  of  the  room.  The  aeid  is  not  allowed  to  touch  the 
lead-covered  iron  rods:  the  suspending  books  diss 
rapidly,  but  arc  not  costly  to  replace. 

In    this    apparatus    afc  •  ,.   of    low-grade   bullion 

(containing 23  percent,  of  Air  and  7J  per  cent,  of  Cu)  may 
be  treated  every  24  hours  iii  about  20  slabs  weighing  from 
4o  to  50  lb.  each.  At. ait  2,000  lb.  of  strong  sulphunc 
will  be  consumed  in  the  operation,  but  6,000  lb.  will  be 
required  in  all,  2,000  lb.  beiog  placed  in  each  pan,  and  the 
remainder  in  a  sheet-iron  reservoir  (afterwards  used  as  a 
crystallising  pan),  where  it  is  diluted  to  60  B.  and  forms 
the  mother-liquor  for  the  crystallisation  of  the  copper 
sulphate.  As  the  bullion  dissolves  in  the  first  pan  under  the 
action  of  heat,  the  aeid  consumed,  is  replaced  by  the  diluted 
aeid  from  the  reservoir,  in  order  that  the  concentration  of 
the  liquid  may  not  cause  the  crystallisation  of  the  copper 
sulphate.  After  three  hours.  100  lb. of  the  bullion  should 
be  dissolved,  and  one-eighth  of  the  diluted  aeid  should  have 
been  spent;  the  frame  with  the  suspended  plates 
raised  sufficiently  to  allow  of  the  deposited  ponder  of  copper 
sulphate  crystals  (about  1  eb.  ft.  in  bulk)  being  raked  to  the 
corners  nearest  the  second  pan.  A  slide,  which  forms  part 
of  the  partition  between  the  two  pans,  is  raised,  and  the 
powder  is  raked  into  the  second  pan.  The  partition  is  then 
lowered  again,  diluted  acid  is  introduced,  and  the  opera 
is  continued  for  another  period  of  three  hours,  and  so  00, 
until  after  eight  of  such  periods  the  parting  should  he 
complete.  The  copper  sulphate  in  the  second  pan  is  stirred 
in  with  the  strong  sulphuric  aeid.  in  order  to  free  it  from 
silver  sulphate,  and  is  then  taken  out  for  further  i 
The  silver  is  ultimately  concentrated  in  the  first  solution, 
which  is  then  siphoned  into  the  crystallising  pan  (provided 
with  a  lead  lined  tine  for  the  fume),  and  the  first  pan,  being 
Jeft  empty,  is  filled  up  with  acid  siphoned  from  the  ,-econd 
pan.  Whet-  all  fuuie  from  the  first  pan  has  ceased,  the 
sliding  doors  are  opened,  pieces  of  sheet-iron  are  placed  on 
the  pan,  the  remnants  of  the  bullion  are  removed,  and  the 
frame   is   charged  with  a  new  hatch  of  bullion  for  a  fresh 


run.    The  crystallising  pan.  which   is   still 
work  oil  the  lirst  batch,  would  then  he  required ;  it  i-  then 
fore  advisable  to  I  oof  these  latter  pans,  which  may 

dternately.     Scraps   of  bullion   too   small  to  be 
nd.  d  again  are  rcmeltcd,      Tie-    hot    Bilver  -olution   ill 
the  Crystallising  pa  "!ed   by  mean-  of   a   jet  of    steam 

until  it  may  he  safely  diluted  down  to  60  B.,  by  means  ol 
about  500  lb.  of  water  added  in  a  -ma!!  stream.  The  mixture 
is  then  allowed  to  cool,  and  the  silver  sulphate  is  gradually 

crystallised  out  in  the  ordinary  way.  —  \V.  (j.  M. 

Tin,  Analysis  of.     E.  l'r.  st  and  A.  Van  de  <  'asteele.    Bull. 

\--oe.  Beige  des  (him.  H,  [3],  108. 

See  under  XXIII  .  page  sl'7. 

Silver  in  Silver-plating  Solutions,  Estimation  of. 
T.J.  Baker.    Chem.  News,  1897,  76,  167. 

See  und,  r  XXIII..  page  828. 

PATENTS. 

Ferro-Sodium  Finns,  Impts.m;  more  particularly  tl 
adapted  I'm-  use  in  the  Manufacture  <;/'  Iron  and  S 
V  B.  Tucker  and  T.  V.  Ho  h  of  Birmingham. 

Kng.  l'at.  14,222,  dune  26,  1896. 

OxiDB  of  iron,  dry  sodium  carbonate,  and  drv  powdered 
carbon,  generally  in  the  respective  proportions  of  lou,  ion, 

and    ■(•!  parts,  are    finely  powdered,    mixed,    and    made   into 

blocks  with  a  suitable  binding  materia  5  per  cent. 

i  ['he  blocks  are  dried  at  a  low  temperature  and  then 
heated  sufficiently  to  redi  eo  the  oxides,  but  not  to  vaporise 
the  sodium.     The  blocks  ot   ferro-sodium  so  obtained  are 

d,  coated  with  paraffin  wax  to  preserve  them  from  the 
air,  and  are  used  chiefly  to  add  to  the  bath  of  molten  iron, 
after  blowing,  to  remove  the  oxides  therefrom. — A.  W. 

Metals,  Impts.  in  and  connected  with  the  Alloying  of. 
A.  E.  Tucker  and  T.  V.  Hughes,  both  of  Birrum-dram. 
Eng.  Pat.  14,223,  June  if..  1896. 

To  prepare  the  alloying  metal  in  a  convenient  form  for 
admixture  with  the  mother-metal,  the  oxide  is  mixed  with 
carbon,  and  the  two  are  ground  together  and  made  into  blocks 
with  tar  or  other  binding  material.  These  are  slowly  dried. 
and  then  heated  until  the  oxide  is  reduced.  The  blocks  of 
metal  so  obtained  are  protected  from  the  air  by  coating  with 
«ax.  and  are  added,  "hen  convenient,  to  the  molten  bath. 

—A.  W. 

(iulil  Separating  from  other  Materials,  Impts.  in  Appa- 
ratus for.     W.  II.  Hyatt,  Heine  Hill.     Eng.  Tat.  16  03' 

July  20,  1S9G. 

'I'll is  invention  relates  to  improvements  in  detail  in  the 
apparatus  described  in  specification,  Eng.  I'at.  24,782  of 
1894  ;  this  Journal,  lS9o,  119.— J.  II.  L'. 

Metals  [Gold,  Copper],  Improved  Process  for  Extracting. 

W.  P.  Thompson,  Liverpool.  From  A.  Sinding-Larsen, 
Christiauia,  Norway.  Kng.  Pat.  22,355,  Oct  B,  1896. 
To  extract  the  metals  t'rom  ores  containing  sulphur,  the 
raw  material  is  pulverised,  washed  if  necessary,  and  exposed 
to  and  agitated  in  a  current  of  chlorine,  or  other  haloo-en 
Free  from  air.  If  the  subsequent  treatment  is  dry 'the 
ore  is  heated  while  the  chlorine  is  passing,  and  the  volatile 
ehlorides  are  passed  into  a  series  of  receivers  heated  to 
temperatures  corresponding  to  the  condensation  points  of 
the  various  chlorides,  so  that  the  latter  become  separated 
one  from  the  other.  The  chlorides  are  then  dissolved 
separately  in  water  and  electrolysed.  By  the  wet  process 
the    chlorinated    ore    is    leached    with    water,    the    solution 

electrolysed,   and  the    eld. Tine    r v. -red    tor  further  use. 

Metallic  iron  is  used  to  precipitate  the  copper,  if  present  in 
ty,  and  the  iron  chloride  solution  so  obtained  is  a»ain 
electrolysed  to  recover  the  chlorine. — A.  W. 

Gold  and  other  Precious  Metals,  Impts.  in  and  relating 
to  the  Recovery  of'.  T.  G.  Bowick,  Loudon.  Eu<j  Pat 
15,569,  June  30.  ° 

Ix  preference  to  running  the  ore,  pulp,  or  slime  containino- 
the  gold  over  stationary  surfaces,  it  is  carried  over  a  series 
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of  revolving  cylinders,  tables,  or  endless  bands,  so  as  to 
avoid  the  Friction  between  the  ore  and  the  amalgamated 
plates.  The  surfaces  of  the  cylinders,  &c.,  consist,  prefer- 
ably, of  amalgamated  copper,  and  may  be  connected,  if 
necessary,  with  the  poles  of  an  electric  battery . — A  W. 

Copper,  Metallic;  Elimination  of  Arsenic  from,  Impts.  in 
connection  with.  B.  Thomas  and  J.  \\*.  Thomas,  both  of 
Llanelly.  Eng.  Pat.  17,911,  Aug.  13,  1896. 
The  copper  is  melted  in  a  reverberatory  furnace,  and  is 
there  subjected  to  the  conjoint  action  of  fluxes  and  air. 
For  the  former,  soda  ash  is  preferred  as  being  cheap  and 
effective,  but  sodium  nitrate  or  a  good  black  oxide  of 
copper  may  be  employed.  About  ;  to  1  j  cwt.  of  flux  is 
commoulr  required  tor  a  charge  of  10  to  12  tons  of  copper. 
The  air  is  introduced  at  a  pressure  of  35  lb.  to  40  lb.  per 
sq.  in.  by  means  of  (2  to  1  in.)  iron  piping  protected  by  a 
silicious  coat,  and  is  delivered  3  or  4  ins.  below  the  surface 
of  the  metal.  The  slag  fjses  and  is  removed  from  time  to 
time;  it  contains  0-8— 1  per  cent,  of  Cu,  which  may  be 
reduced  to  0-25  per  cent,  by  introducing  it  into  the  ore- 
smelting  furnace.  In  some  cases  the  copper  may  be  removed 
from  it  by  direct  carbon-reduction.  A  special  mixing 
machine  is  also  described,  by  which  the  fluxes  may  be  con- 
veyed regularly  by  a  screw  into  a  hopper,  through  which 
they  are  carried  on  by  and  with  the  compressed  air,  and 
thus  passed  through  the  metal  itself.  By  this  process  the 
arsenic  in  10  or  14  tons  of  copper  may  be  reduced  from 
1-25  to  a  mere  trace  in  12  hoars.  The  copper  may  easily 
be  brought  up  to  99-.">  or  69-75  per  cent.,  and  even  i.i  the 
presence  of  bismuth  the  metal  is  tougher  after  treatment. 
v  _W.  G.  M. 

Aluminium  Alloys,  Impts.  in   the   Means  for  and   Method 
of  producing  certain  kiwi*  ■>/'  Metal  especially  adapted, 
jor  use  in  the  Manufacture  of  the  Tubes  and  other  ofthi 
i  onent  Parts  of  Cycles  of  all  hinds,    Autocars,  and 

other    Win,  I:  d    Vehicles,  which    Improvements    are    also 
applicable    fir  other    Industrie!    Purposes.      W.     Van 
JYart,  1'.  W.  Popp,  and  J.  J.  Bradley,  Birmingham.     Eng. 
Pat.  19,640,  Sept.  5,  1 
The  mixture  generally  used   consists  of  aluminium   about 
100  parts,  copper  1  to  10,  zinc   }  to  6,  tin  J  to  4.  silver  }  to 
6,  phosphorus  -JL  to    1.     Sometimes  the  copper  is   omitted, 
from  i  to  4  of  regulus  of  antimony  being  substituted.  In  the 
first  case  the  copper  is   ail  melted,  then  the   zinc   and  silver 
are  added,  then  the  aluminium,  and  finally  the  tin  and  phos- 
phorus.    In  the  second  case  the  silver  is  melted  fir<t,  then 
the    aluminium    is   added   gradually,    then    the    zinc    and 
regulu-  of  antimonv,  and  finallv  the  tin  and  phosphorus. 

— .T.  H.  0. 

Steel  or  Iron,  Annealing  of;  Impts.  relating   to  the.     D.   C. 

Dalzell,  Handsworth,  and  A.  Fairley,  Birmingham.     Eng. 

Pat.  22,976,  '  tat.  19,  I  - 
IS  the  annealing  of  ("malleable")  castings  of  iron  or  steel, 
the  objects  are  coated  over  with  a  wash  of  red  haematite  ore, 
or  with  clay  or  lime,  prior  to  placing  them  in  the  furnace, 
and  the  usual  packing  in  hmmatite  may  then  be  disoensed 
with.— W.  G    SI 

Toughening  or    Strengthening   of    Metal,     Impts.    in  or 
relating  to  the  :  particularly   applicable  lo   Steel    Tubes 
and  Brazed  Joints.     U.S.   Lovelace,  Henstrige,  Somer- 
ire.     Eng.  Pat  21,175,  Sept.  24,  1896. 

The  hot  metal  is  quenched  in  a  mixture  of  linseed  oil, 
borax,  soda,  and  india-rubber. — F.  II.  1.. 

Blast  Furnaces,  Iron  :   Impts.  in  the  Method  of  Working, 
to  utilise  I  he  Gases  evolved  for  producing  ' Motive 
B.    H.    Thwaite    and    !•'    I..    Gardner,  both    of 
London.     Fug.  Pat.  2:i.M'T,  Oct.  23,  1896. 

Tm~  is  an  extension  of  tin-  principle  of  Eng.  Pat.  15,684  of 
1896.  The  gases  from  blastfurnaces  may  be  utilised  even 
at  times  when  the  furnace  would  ordinarily  be  shut  down, 
by  running  it  on  fuel.  Band,  and  limestone,  whereb}  a 
vitreous  material  or  slag  would  be  produced  (and  no  ircn), 
and  the  plant  depending  upon  the  gas  for  its  motive  power 
would  not   be  caused  to  stand  idle.     The  value  of  the  gas 


is  indicated  by  burning  a  small  quantity  in  a  motor  and 
testing  with  a  speed-indicator.  The  hot  gases  are  passed 
through  a  number  of  tubes,  to  cool  them  before  purification, 
and  their  heat  may  thus  be  given  up  for  the  warming  of  the 
air  for  cold-blast  furnaces.  The  air  for  hot-blast  furnaces 
may  be  heated  by  alternating  stoves  ;  but  instead  of  usim; 
the  furnace  gases  for  this  purpose.it  is  preferable  to  employ 
the  latter  as  motive  power,  and  to  burn  a  cheaper  fuel  to 
operate  the  stoves.  In  this  case,  if  the  blast  furnaces 
should  from  some  cause  cease  to  work,  a  gas  supply  may 
still  he  obtained  by  employing  that  from  the  coarser  fuel. 

— W.  G.  M. 
Alloys   (Iron)    [Non-Magnetic],  Impts.   in   the   Manufac- 
ture of.     R.   A.   Hadfield,   Sheffield.      Eng.   Pat.  24,703V 
Nov.  4,  1896. 

Allots  suitable  for  dynamo  brackets,  or  for  similar  pur- 
poses, are  made  by  melting  together  iron  and  carbon 
(commonly  about  3£  per  cent.)  with  other  materials,  to  give 
a  composition  of  7 — 30  per  cent,  of  Jin,  and  either  2.'  —8  per 
cent,  of  Si,  or  2  — S  per  cent,  of  Al,  or  1^ — S  per  cent,  each 
of  aluminium  and  silicon..  Appropriate  alloys  may  be  made 
from  Xo.  1  haematite  pig,  silicious  pig,  ferro-manganese,  and 
aluminium  to  yield,  e.g.,  3+  per  cent,  of  C,  13  percent,  of  Jin, 
and  6  per  cent,  of  Si ;  3J  per  cent,  of  C,  13  per  cent,  of  Jin, 
and  4;  per  cent,  of  Al;  or  3|  per  cent,  of  C,  13  per  cent, 
of  JIu,  6  per  cent,  of  Si,  and  2  percent,  of  Al.  The  metals 
may  be  melted  together,  or  they  may  be  melted  separately^ 
and  then  mixed.  The  more  manganese  added,  the  less 
magnetic  will  be  the  alloy,  but  the  more  difficult  it  will  be 
to  change  the  carbon  from  the  combined  into  the  graphitic 
form,  as  is  necessary. — W.  G.  JI. 

Steel,  Manufacture  of,  by  the  Bi  ssenu  r  or  Open-Hearth 
Process;  Impts.  in.  C.  II.  Foote,  W.  B.  Walker,  E.  A. 
s.  Clarke,  all  of  Chicago,  U.S.A.  Eng.  Pat.  8763,  April  6, 
1897. 

This  process  relates  mainly  to  the  making  of  the  final 
additions  of  carbon  and  manganese  to  the  decarburised  steel. 
The  manganese  is  added  direct  from  the  spiegel  blast 
furnace  without  remelting  in  cupolas.  Two  small  smelting 
furnaces  are  employed,  the  duplication  being  provided  as  a 
safeguard  against  a  breakdown  of  any  part  of  the  furnace. 
The  spiegel  may  thus  be  made  of  any  required  grade,  and 
should  be  conveyed  from  the  furnace  to  the  steel  plant  in  a 
ladle  sufficiently  large  to  hold  one  or  more  casts  of  the 
furnace,  and  thus  to  serve  as  a  mixer;  or  it  may  be  carried 
in  small  ladles  to  a  mixer.  It  is  then  tapped  from  the  ladle 
or  mixer  in  suitable  quantities  for  use.  The  spiegel  in  the 
mixer  is  diluted  with  pig-iron,  or  is  nixed  with  irons  of 
such  compositions  that  material  having  exactly  the  required 
analysis  may  be  used  in  the  steel-bath.  In  this  way  the 
nature  of  the  spiegel  is  under  perfect  control,  and  may  be 
altered  at  a  moment's  notice.  But  as  the  smelting  of  high- 
grade  spiegel  is  expensive,  owing  to  the  costly  nature  of  the 
orestobe  used,  it  is  recommended  that  a  metal  be  prepared  with 
8 — 12  percent,  of  Jin  in  the  miniature  furnace,  by  using  cheap 
low  manganese  ores,  and  that  it  be  brought  up  to  the  required 
percentage  by  the  addition  of  ferro-manganese  to  the  metal 
in  the  mixer,  either  in  the  molten  condition  or  (preferably) 
in  pieces  the  size  of  a  hickory  nut,  which  have  been  heated 
to  a  red  beat.  These  fragments  are  best  added  in  the  runner 
leading  to  the  mixer,  so  that  a  thorough  incorporation  may 
be  effected.  The  ladle  used  for  convejing  the  spiegel  from 
the  furnace  should  be  provided  with  an  oil  or  a  gas-burner, 
or  the  metal  should  be  covered  with  charcoal  or  coke  dust, 
to  retain  the  heat ;  and  after  the  addition  of  the  higher- 
grade  ferro-manganese,  a  bar  of  wood  should  be  introduced 
into  the  bath  to  ensure  thorough  incorporation  of  th?  whole. 

— W.  G.  JI. 

Metals  (Copper  Iron,  Ice),  Impts.  in  or  relating  to 
Uniting  or  Welding.  J.  Andrews,  Allegheny,  U.S.A. 
Eng.  Pat.  8780,  April  6,  1897. 

A  PROCESS  for  uniting  copper  or  alloys  thereof,  to  other 
metals,  such  as  iron  in  plates,  &c.  The  iron  is  first  coated 
with  a  film  of  copper  by  cleaning  and  placing  it  in  an  acid 
solution  of  sulphate  of  copper,  and  is  then  clamped  to  the 
plate  of  copper  to  which  it  is  to  be  welded.     The  whole  is 
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1.  it.d,  and  the  iron  anil  copper  plate-,  with  the  deposited 
copper  h,  tween  themt  are  united  by  pressure  or  by  passing 
through  rolls.    -A.  \V. 

Melting  and  Casting  Metal,  Impts.  in  or  relating  to 
Apparatus  for  use  in.  E.  Rousseau,  Paris.  Bug.  Pat. 
9421,  April  13,1897.  1 1  uder Internat.  Convention.) 
Trans  improvements  have  chiefly  for  their  object  a  perfect 
oombustion  of  gases  from  the  fuel  and  utilisation  of  the 
heat  produced  ;  the  air  is  admitted  as  much  a-  possible  in 
a  direction  opposite  to  that  in  which  the  gases  travel. 

—J.  II.  C. 

posits  Milal  Plates,  Impts.  in  the  Manufacture  of. 
II.  Waehwiiz.  Nuremburg.  Eng.  Tat.  14,550,  June  1 6, 
1897. 

I'iiix  sheets  of  copper  (about  0*1  mm.)  are  laid  on  alu- 
minium sheet-  (of  about  10  mm.),  and  heated  between  red 
hot  plates,  ami  then  rolled  or  pressed.  The  composite  sheets 
thus  produced,  can  be  worked  like  Bheet  copper,  brazed, 
tinned,  or  galvanised. — J.  II.  I 


XL-ELECTRO-CHEMISTRY  AND 
ELECTRO-METALLURGY. 

(A.y- ELECTRO-CHEMISTRY. 

i  Eleclrii    Migration  of.     Coehn.     Zeits.  Efii 

Elektrochem.  1897,4,  63—66. 
In  a  former  research,  the  author  drew  the  conclusion  from 
the  fact  that  a  coloured  fluid  followed  the  direction  of  the 
current  during  electrolysis,  that  coloured  ions  exist.- 1 
A  Bubstance  free  to  move,  will  move  in  or  against  the 
direction  of  the  current  if  it  be  electrical!)  charged.  This 
is  the  ease  with  the  ions  during  electrolysis,  a-  shown  by  a 
lecture  experiment  of  Nernst's,  in  which  the  \lu<>,  ions, 
daring  electrolysis  of  potassium  permanganate,  move 
towards  the  anode;  it  is  also  true  of  fine  suspended  solid 
particles  in  water  or  in  turpentine,  their  static  charges 
carrying  them  towards  the  oppositely  charged  electrode, 
while  the  liquid  particles  move  towards  the  other  one. 

The  author  and  F.uler  have  found  that  colloids  — 
caramel,  starch,  and  tannin— non-electrolytes,  behave  in  a 
manner  exactly  similar  to  such  -olid  particles,  moving  in 
water  toward- the  anode  ;  this  fact  has  already  been  noticed 
in  the  ea-e  of  tannin,  and  is  the  foundation  of  the  proo  -- 
of  electrical  tanning. 

Colloids  in  which  electrolytic  dissociation  might  possibly 
take  place — ferric  hydroxide,  for  example — have  also  been 
investigated.  Dialysed  ferric  hydroxide  had  the  last  tia  es 
of  chlorine  removed  from  it  by  electrolysis  with  a  silver 
anode,  and  was  then  submitted  to  the  current  between  two 
layers  of  water.  A  dark  layer  moved  from  the  anode, 
while  a  more  rapid  movement  of  a  lighter-coloured  layer 
took  place  towards  the  cathode.  This  layer  would  not  pass 
a  parchment  membrane,  and  hence  could  not  contain  iron 
ions.   The  different  behaviour  of  these  electiv  lloids 

from  the  others  is  beiug  further  investigated  — T.  T.  D. 

PATENTS 

Acid-Proof,  Electrical  Non-conducting  Articles,  and 
Composition  therefor  :  Impts.  in.  YV.  Morison,  Montclair, 
X,-w  Jersey,  U.S.A.     Eng.  Pat.  18,485,  Aug.  2  I,  189  I. 

Tin- composition  for  a  new  non-conducting  acid-proof  and 
acid-tight  battery  case,  consists  of  asphaltum.  gutta-percha, 
asbestos,  and  sulphur  mixed  and  beaten  together  at  a 
temperature  of  about  60°  C.  It  can  be  readily  moulded, 
and.  possessing  a  polished  surface,  does  not  require  any 
further  treatment. — F.  H.  L. 

SecondaryJBatterg  Lead]  Plates,  Impts.  in  Art  ice  Material 
for.  The  Snssmann  Electric  Miners'  Lamp  Co.,  Ltd.,  and 
-  A.  Rosenthal,  London.  Eng.  Pat  21,749,  Oct.  1, 1896. 
"  A.  nvE  materia],  for  application  to  a  lead  conductor  to 
form  a  secondary  battery  plate,  consisting  of  a  finely 
powdered  lead  oxide  made  into  a   stiff   paste  by  intimate 


mixture    with    a    thin    India  rubber     solution,    sulpha! 
ammonium  solution,  and,  if  desired,  powdered  inert  material 
asbestos,  slag  wool]   .  .  .  ."—J.  C.  li. 

Electric  Currents,  Controlling  tin   Direction  of  Flou 
or   Retarding  such   Flow,  and  fo>   like   Purposes)    in 

Improved    Cell     for,        [  Aluminium     Amides.  \         W.     1'. 

Thompson,    London.       From   Dr.    Leo  Gratz,    Munich, 
Germany.     lag.  Pat.  23,084,  Oct.  17,  1896. 

Tins  invention  ha-  for  its  object  a  cell  for  controlling  the 
lien  of  ib.n  of  electric  currents,  or  retarding  Buch  flo« , 
and  for  like  purposes,  and  is  based  on  the  property 
possessed  by  an  aluminium  anode  of  stronely  diminishing 
the  flow  of  current  in  an  electrolyte,  which  separates 
oxygen    at   the  anode  directly,  or  by   means   of  secondary 

"  Tin-  property  of  aluminium  ha-  been  attributed  to  the 
formation  of  a  very  bad  conducting  layer  on  the  anode, that 
is  to  gay,  of  a  resistance  ;  but  the  correct  explanation  should 
!>.  -ought  in  the  production  ol  a  kind  of  polarisation  of 
very  considerable  extent,  or  of  a  condenser  action  ;  and 
measurements  undertaken  for  this  object  have  shown  that 
the  counter  force  resulting  thereby  amounts  to  22 — 25 
volts." 

Claims:  (I)  "Cells  having  different  resistances  for  the 
two  directions  of  current  flowing  through  them  (choking 
I'd  i- 1,  consisting  of  an  electrode  of  aluminium  or  aluminium 
alloy  arranged  in  an  electrolyte  which  separates  oxygenat 
the  aluminium  as  anode,  <Ureetlv  or  by  secondary  processes 
(for  example,  alum  solutions,  alkali  sulphate,  alkali  nitrate, 
caustic  alkali  solution-,  acids),  iii  connection  with  either 
(«)  another  electrode  of  carbon  or  any  suitable  base  or 
noble  metal  (with  the  exception  of  platinum),  or  of  a  metal 
alloy  that  is  not  soluble  by  chemical  action  in  the  liquid 
nsed;  or  ('  )  any  desired  electrode  in  an  electrolyte  (acids, 
-alts  solution)  which  i-  divided  from  the  former  by  a 
diaphragm  ....''  Other  (four)  claims  relate  to  applica- 
tions of  these  "  choking  cells  "  for  electrical  purpose-. 

—J.  C.  R. 

Batteries:,  Electric  Primary  and  Secondary;  Impts.  in. 
V.  Jeanty,  Paris.  Eng.'  Pat.  12,827,  -May  24.  ]s'J7. 
(1'nder  Internat.  Convention  (France),  Nov.  19,  1896.) 

The  object  is  to  separate  the  "  depolarising  liquid"  from 
I  the  "  exciting  liquid  "  without  employing  porous  partitions. 
The  electrode-  are  arranged  horizontally  in  troughs,  with 
the  depolarising  solution  or  oxide  occupying  the  lower 
position. 

(  lainis  :    (1)  "  In  electrical  batteries  (primary  or  second- 
ary )  the  provision  of  separate    impervious   baths  of   either 
circular  or   rectangular   shape,    arranged   horizontally,  and 
adapted  to  contain  depolarising  or  any  other  suitable  liquid, 
11  as  one  of  the  electrodes  .  .   .   ." — J.  C.  II. 

'ric  Accumulators  [Lead:  Active  Material1 ,  Impts. 
in  and  relating  to.  I.  Celestre,  Syracuse,  Italy.  Eng. 
Tat.  26,491,  Nov.  23,  1896. 

(1)  "  Tuf.  process  of  preparing  active  material  for  accumu- 
lator plates  by  means  of  simply   sulpbating  oxides  of   lead 

ai.d  with   the    complete   exclusion    of  all   foreign 

substances,  whether  as  an  adhesive  material  or  as  a  reacting 
material."  ["  Oxides  of  lead,  either  alone  or  mixed  with 
electrolytic  lead  are  treated  with  a  solution  of  sulphuric 
acid:  the  ma-s  is  then  worked  into  a  paste  with  carbonate 
or  sulphate  of  lead,  the  quantity  of  the  latter  ingredient 
varying  according  to  the  degree  of  porosity  which  the  mass 
i-  desired  to  possess  .  .  .  ."]  (2)  "  The  use  of  carbonate 
or  sulphate  of  lead  in  the  preparation  of  this  material,  by 
means  of  which  there  may  be  obtained  the  degree  of 
porosity  desired."  (it)  "  Frames  for  accumulator  plates 
provided  with  curve;,  of  dilatation  [so  that  the  dilatation  of 
the  active  material  can  take  place  without  any  hindrance] 
.  .   ."—J.  C.  R. 

Wood  and  other  Cellular  or  Fibrous  Substances,  Improved 
[Electro-Capillary]  Process  and  Apparatus;  for  Treat- 
ing or   Saturating  uitli   Liquids.     I,.  A.  Qretoneau  and 
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A.    Ii.    C.    Xodon,    Paris,   France.      Eng.    Pat.    1  ;,24ii. 

May  28,  L897. 
The  apparatus  consists  of  a  vat  of  brickwork  cemented 
internally,  the  lower  portion  of  which  contains  the  anode 
and  the  solution  with  which  it  is  desired  to  impregnate  the 
wood  or  other  substance.  The  wood,  which  only  dips  to  a 
depth  of  a  few  centimetres  into  the  liquid,  rests  on  a  support 
of  t'elt  or  other  porous  material,  which  covers  a  perforated 
lead  anode  supported  by  a  wooden  floor  resting  on  blocks. 
The  bottom  of  the  tank  is  sloped  and  provided  with  an 
opening  through  which  it  may  be  emptied.  A  porous 
partition  covers  the  wood  and  ensures  contact  between  it 
and  a  porous  vessel  resting  on  it,  filled  with  pure  water, 
and  on  the  bottom  of  which  is  the  cathode,  which  is  prefer- 
ablv  an  iron  plate.  This  vessel  is  supplied  with  water, 
which  is  constantly  withdrawn  by  means  of  a  siphon.  The 
current  density  employed  should  not  exceed  one-third  of  an 
ampere  for  everv  square  decimetre  of  material  treated. 

— G.  H.  K. 

Primary     Butteries    or     Cells     [Amalgams],    Impts.     in. 

I.  Kitsee,  Philadelphia,  TJ.S.A.      Eng.  Pat.  14,508,  June 

15,  1897. 
■Relates  to  the  construction  of  a  battery  having  as  elec- 
trodes an  alloy  of  mercury  and  a  metal,  as  zinc,  a  metallic 
rod  surrounded  with  "  a  high  oxide  of  lead,"  and  dilute 
sulphuric  acid  as  electrolyte.  Both  electrodes  are  sur- 
rounded or  enveloped  by  some  inert  porous  material  or 
cups,  as  wood  or  plaster  of  Paris. — J.  C.  P. 

Electric  Batteries  [Manganese],  Impts.  in.  L.W.  Pullen, 
Camden,  New  Jersey,  U.S.A.  Eng.  Pat.  16,069,  July  6, 
1897. 
An  "electric  battery  having  the  cathode  arranged  in  a 
depolarising  mass,  consistingof  finely  divided  carbon  [plum- 
bago, coke],  a  salt  of  manganese  [sulphate],  and  concen- 
trated sulphuric  acid  uniformly  distributed  throughout  said 
mixture." — J.  C.  E. 

Electric  Accumulators  [Lead],  Impts.  in  or  relating  to 
the  Electrodes  of.  E.  W.  Jungner,  Stockholm,  Sweden. 
Eng.  l'at.  If  .30:1,  July  10,  1897. 

"  Ix  positive  electrodes  of  electric  accumulators,  in  which 
the  active  support  consists  of  metallic  lead  or  lead  alloy, 
and  the  electrolyte  of  a  suitable  acid,  the  method  of  cover- 
ing the  surface  of  the  metal,  by  mechanical,  chemical,  or 
electrical  means,  with  a  conducting  compact  coating  of 
peroxide  of  lead,  between  the  molecules  of  which  a  suitable 
material  ['paraffin']  is  introduced  for  the  purpose  of 
binding  the  same  together  .  .  ." — J.  C.  R. 

New  Galvanic  Element  [Zinc  -  Carbon'].  C.  I).  Abel, 
London.  From  C.  N.  Sedneff,  St.  Petersburg.  Eng.  Pat. 
17,026,  July  l'J,  1897. 

(1)  "A  galvanic  element  with  'circulating  depolariza- 
tion,' characterised  by  a  depolarising  mass,  which  is  com- 
peted in  such  a  manner  that  the  oxygen  of  the  depolariser 
becomes  continuously  regenerated  by  the  production  of 
exchange  liberations  .  ..."  (2)  "  In  the  element 
ified  in  the  first  claim,  the  use  of  a  diaphragm,  which 
is  only  permeable  to  water  and  gases  .   .  ."—J.  C.  P. 

(B.)— ELECTRO-METALLURG  Y. 
Slimes,  Battery  ;    Treatment   of.     J.   II.   Williams.     Trans 
(  hem.  and  Metall.  Soc.   of  S.   Africa,  July  17,  1897, 
14— is. 

The  first  slimes-plant  to  be  operated  (that  of  the  Crown 

E  Gold    Mining  Co.)  has  been  in  use  for    12  months, 

and,  after  several   small   troubles,  is  working  successfully, 

having  paid  il-  way  from   the   very  first.      1  lie  Blimes  may 

be  passe  1  through  a  large  -and  separator,  but  this  is  rarely 

required,  as  tin-  proportion  of  -ami  leaving  the  tailings  plant 

the  liquid   then  runs   through   a   launder,  in 

which  miik  of   lime  i>  added  to  precipitate  the  Blimes  (in  a 

flocculetit  form;.     The  lime  must  be  neither  in  excess  or  in 

ufficient  quantity ;   and  the  introduction  of  an  automatic 


lirr.e  feeder,  invented  by  Seymour,  has  effected  a  saving  at 
the  rate  of  1,200/.  per  annum  in  lime  alone.     The   mixture 
passes   through   two    settling   pits,  each   20  ft.  by   20   ft., 
by  10  ft.  deep,  in   which  80  to  90   per  cent,   of  the  slimes 
deposit,  the  overflow  passing  to  another  tank  40  ft.  by  40  ft. 
by  lo  ft.,  the  effluent  from  which  is  practically  clear.    These 
pits  come  down  to  a   point,  forming  an  inverted  pyramid, 
and  are  each   connected  with  a  centrifugal   suction   pump, 
which    delivers  the    settled    siimes    into    eight    tanks    for 
treatment,  together  with  about    10  per  cent,  of  the  water 
originally  contained  in  them,  which  cannot  thus  be  separated. 
These   tanks   are  32   ft.   in  diameter,  aud   10  ft.  deep,  with 
conical  bottoms,  and   are  arranged  in  series  of  four.     The 
first   receives  the  sludge,  which  is  allowed   to  settle  in  it, 
and  the   effluent    is  then   drawn  off.     The  sludge  is  then 
pumped  into   the  second   tank,  a  jet  of   cyanide    solution 
being  used  to   sluice   it  into  the   suction  of  the  centrifugal 
pump,   and   the  tank   is   then   filled  up   with   cyanide,  the 
strength  of  the  whole  being  made  up  to  0  •  01  per  cent,  of  KCy. 
It  is   found  that   80   per  cent,  of  the  gold   is  dissolved  in 
passing  thus  through  the   pump  ;  nevertheless  the  mixture 
is  agitated  by  a  circulation  pump  for  two  hours,  and  is  then 
allowed  to   settle,  aud  the   solution  is   drawn  off  through 
a  series  of  side-cocks   (to  which  siphon   pipes  are  prefer- 
able).    The  settled  slimes  are   then   puiuped  into  a  third 
tank,  where  they  are  agitated  with  a  very  weak  solution  of 
cyanide  and  allowed  to  settle,  the  resulting  solution  being 
used  for  the  first  treatment  when  transferring  from  the  first 
to  the  second  tanks.     Then  the  residual  slimes   are   finally 
pumped,  together  with  still  more  dilute  cyanide  liquor,  into 
the  fourth  tank,  the  liquid  from  this  being  used   in  trans- 
ferring the  material  from  the  second  to  the  third  tank.   The 
comparatively  clear  solution   from   the   second  tank  is  run 
into   settling  tanks  15  ft.  in  diameter   and  5  ft.  deep,  and 
when    perfectly   clear    is    passed   through   the    electrolytic 
precipitation  boxes  from  below  upwards.     These  boxes  are 
30  ft.  long    by  6  ft.  wide  by  4  ft.  9  ins.   deep,    and   have 
iron   and  lead   anodes;    the    effluent  is   used    over   again. 
In  using  this  plant  the   gold   tends  to  concentrate  in  the 
liquor,  so  that  the  solution  passed  to   the  precipitating  vats 
assays  60  grs.     The  cost  of  treatment  per  ton  is  3s.  9-05</., 
which  is  made  up  as  follows  : — 

d. 

Management  and  European  wages 9'44 

Kaffirs  and  food o'2'.t 

Electric  light 0-4<t 

Power 2  "7.1 

Cyanide 5"51 

Lime CM 

Lead  foil 1'75 

Oil  an. I  waste irvp 

Assaying 1*26 

Sundries 0'G3 

Royalty 177 

Maintenance  (labour, 4'  r;</.  j  stores. 8 *47cZ.J  8*17 
This  estimate  is  based  on  two  months'  working  (April  and 
May),  during  which  6,640  tons  were  treated,  with  an  assay 
value  of  5"32  dwr.,  yielding  1,067  oz.  of  gold,  with  an 
actual  extraction  of  60-48  per  cent.,  and  giving  a  profit  of 
3,058/. 

In  regard  to  rate  of  precipitation  by  electrolysis,  the 
result  of  an  experiment  by  Putters,  with  a  solution  con- 
taining 2  dwt.  12  grs.  of  An  per  ton,  showed  that  the  liquid, 
after  successive  periods  of  treatment  of  three  hours  each, 
assayed  1  dwt.  4  grs.,  20,  12,  8,  4,  2,  and  0'5  gr.  ;  whilst 
after  24  hours  oidy  a  (race  of  gold  was  left. — W.  G.  M. 

Nickel,  The  Electrolytic  Separation  of,  from  Solutions  of  the 
Snlphati  \s  ami  Chlorides.  F.  Foerster.  Zeits.  f.  Elektro- 
chem.  4,  160 — 165. 

Tin;  author  describes  experiments  undertaken  in  order  to 
judge  of  the  possibilities  of  the  successful  production  of 
nickel,  by  electrolytic  methods  upon  an  industrial  scale  of 
operation. 

Electrolysis  with  Soluble  Nickel  Anodes. — This  is  the 
method  used  in  electro-plating  with  nickel,  but  only  very- 
thin  coatings  of  nickel  have  been  obtain    I, 

If  the  electrolysis  be  continued,  the  deposit  becomes  sealy 
in  character,  and  small  lamella;  break  away  from  the  surface 
of  the  electrode  and  cairl  up. 
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1  he  author  has  found  tbnt  itiis  difficult;  can  1"-  ovi 
by  us.-  of  a  hot  electrolyte.     At  temperatures  ranging  from 
i  ..  i . > 1 1 ij  1 1  deposits  "t'  nickel  of  an]  desired  thick- 
1 1> —  ma]  be  obtained  from  either  the  Bulphnte  or  the  chloride 

solution,     rhe   former   i-.   however,  to   be   preferred. 
The  solution  used  contained  l  li  gnns.  of  commercial  nickel 
sulphate  per  litre.     A    thick   plate  of  nickel  was  osed  as 
I  n  thinner sheel  of  nickel  as  cathode.    The  nickel 
used   contained  from  1*5  to  2*0  per  cent,  of   imparities, 
chiefly  iron  and  cobalt,  with   smaller  amounts  of  carbon, 
silicon,  copper,  and  manganese.    The  anode  was  coi 
with  parchment  paper  in  order  to  maintain  a  clear  eli 
lyte.    This  parchment  covering  «  is  not  attacki  1  in  t! 
sulphate  solution;  but  in   the  chloride  solution  it  quickly 
rotted,  and  was  dispensed  with   altogether  in  later  experi- 
ments,   t  irculation  of  the  eh  ctroh  te  was  maintained  during 
the  deposition,   and   apparatus   «a<    used   to    supply    the 
deficiency  in  water  or  acid  caused  by  the  evaporation  at  the 
high  temperatures  used.     (  urrent  densities  are  all  expressed 

in   amperes   per  sq.  deci trc.     (1   ami. ire   per  Bq. 

mi  tr.  .i'-.m  amperes  per  sq.  foot.)  I  ■ 
sulphate  sol. 'tion  of  the  concentration  named  at  temperatures 
of  from  .'id  to  '.hi  (  ,  and  current  densities  varying  from 
0*50  to  2*5  amperes,  satisfactory  and  bright  deposits  of  a 
light  grej  or  tin-white  colour  were  obtained.  The  deposits 
increased  in  lightness  of  colour  and  in  smoothness,  with 
increasing  current  density. 

From  a  more  concentrated  solution  of  nickel  sulphate 
t  =  100  grins,  nickel  per  litre)  a  current  of  0*50  ampere 
density  deposited  the  metal  in  a  dull  and  rough  state,  whilst 
from  the  same  solution  a  current  of  between  2  and  -J'.-! 
amperes  in  density  yielded  the  metal  in  a  bright  siivery- 
white  form  at  the  cathode.  An  equally  good  deposit  ran  be 
obtained  from  the  solution  first  named  with  a  cum 
1  ampere  in  density.  Rubbles  of  hydrogen  at  the  suit 
the  cathode  arc  sometimes  the  cause  of  irregularities  and 
roughness  in  the  deposit.  The  preliminary  experiments 
led  to  the  performance  of  one  on  a  larger  scale,  in 
which  0*50  kilo,  nickel  was  deposited  upon  a  cathode  of 
_'  sq.  decimetres  superficial  area.  The  solution  used,  con- 
tained ICO  gnus,  of  nickel  per  litre  ;  the  current  density 
employed  was  1-5 — 2'0  amperes;  the  temperature  was 
maintained  at  60°  C. ;  and  the  E.M.F.  required,  with  the 

rodes  at  a  distance  of  4  cm.,  was  between  l'O  and 
I  3  volts.  The  nickel  obtained  was  exceedingly  tough,  and 
the  author  concludes  that,  using  hot  solution,  the  electrolytic 
deposition  of  nickel  upon  a:  is  possible. 

An  analysis  of  the  nickel   deposited   in   these  experiments. 
showed  that  practically  the  whole  of   the   iron  and  cobalt 
contained  in  the  crude  nickel  had  passed  over  to  the  cathode 
with  the  nickel.     The  author  considers  that  in  the  sulphate 
-       iration  of  these  three  metals  is  possible  by 
alterations   of  the    l-'.M.l'.   and    current    density    empli 
Such  a  separation  is,  however,  possible  according  to  1 
and    Selve,  and    also    to  Vortmann,  if   the  solution    of   the 
nickel    salt    he    treated    with    tartaric    acid    and    excess    of 
sodium  hydrate.     The  character  of   some    of  the   alio] 
nickel  and   iron  obtained  in  the  attempts  to  deposit    nickel 
electrolyticaUy   from   solution  containing  much  iron,   are 

ribed  by  the  author. 
In  the  experiments  made  with  the  nickel  chloride  salt 
solution,  the  electrolysis  of  the  cold  solution  yielded  similar 
deposits  to  those  obtained  from  the  sulphate  solution. 
Heating  the  solution  does  not  solve  the  difficulty,  since  a 
deposit  of  green  basic  chloride  makes  its  appearance  under 
these  condition-  at  the  cathode.  This  formation  is  prevented 
by  the  addition  of  0*25  gnu.  of  hydrochloric  acid  per  100  c.c. 
of  fluid   to   the   electrolyte.     On   account    of   the   loss  that 

rs  during  the  electrolysis  of  the  hot  solution,  it  is 
necessary  to  add  fresh  acid  from  time  to  time.  L'nder  these 
conditions  entirely  satisfactory  deposits  of  nickel  were 
obtained  from  solution  containing  5 — 12  grms.  of  metal  per 
100  c.e.,  at  temperatures  ranging  from  50  to  90°  ('.,  by 
means  of  currents  of  from  0'70  to  3-0  amperes  iu  dens 
The  deposit  was  lighter  in  colour  and  tougher,  tiie  greater 
the  current  density  and  the  degree  of  concentration  of  the 
electrolyte.  At  temperatures  below  50  (  .,  the  deposit  was 
brittle,  and  dark  grey  in  colour.  The  use  of  an  acid  electro- 
lyte causes  a  greater  evolution  of  hydrogen   than  in  the 


previous  case,  an  I  thi  tendency  towards  roughness  in  the 
deposit  i-  consequently  increased.  One  experiment,  in  which 
filtering  cloth  was  used  to  envelop  the  anode  in  order  to 
retain  the  slimes,  yielded  a  very  brittle,  scaly  deposit  of  only 

half  the    expected   weight.      Both    the  electrolyte  anil 

deposit  were  found  to  contain  carbon  :  and  the  unsatisfaetorv 

nature  of  the  deposit  was  ascribed  to  the  passage  of  organic 

matters  from  the  cloth  into  the  hot  electrolyte. 

Electrolysis   with    Carbon   Anodes,  —  The   experiments 

.    with  carbon  as  anode  did    not  yield  successful  ret 
The  carbon  disintegrated  in  the  hot  nickel  chloride  solution, 
and  the  effects  produced   iu   the    electrolyte  and  upon  the 

-it  of  nickel  were  similar  to  those  just  described  above. 
The  author  intends  to  continue  the-,  experiments  with 
other  form  ,  and  also  with  lead  peroxide 

in  a  nickel  sulphate  solution.  The  conditions  governing  the 
electrolytic  deposition  of  cobalt  will  alsa  receive  attention. 

—J.  B.  C.  K. 
PATENTS. 

Quantity  of  Metal  which  a  Galvanoplaslic  Baili  should 
Deposit  on  the  Object  treated,  Apparatus  intended  In 
determine.      .1.  Ducot,  Paris,  France.     Eng.  1' 

Aug.  21,  i- 

The  amount  of  metal  to  be  deposited  is  determined  by  an 

automatic  apparatus  by  a  system  of  double  weighing.  The 
apparatus  consists  of  a  balance  lever  n  two  supports 

and  a  knife  edge  ;  the  left   portion  of  the  lever  can 
fixed  counterweight,    which  it  passes   through  lengthwise  so 
as  to  produce  a  e   resistani  e  during  the  s. 

weighing.  The  ri^ht  arm  of  the  lever  is  a  rack  bar,  on 
which  move-  a  sliding  counterpoise,  whereby  the  weight  of 
the  object  treated  is  counterbalanced.  From  the  same  arm, 
and  near  its  centre,  i-  suspended  a  rod  carrying  the  ] 
which  dip  in  the  bath.  The  left  arm  carries  a  pointer, 
which  moves  over  a  dial  until  a  movable  handle  is  reached, 
which  has  been  set  at  the  predetermined  weight.  <  >u  the 
pointer  and  the  handle  making  contact,  an  electro-magnet 
is  actuated  which  break-  the  circuit  and  stops  the  deposi- 
tion, simultaneously  ringing  a  bell.  The  fixing  in  poiut  of 
the  balance  is  facilitated  by  an  indented  piece,  and  com- 
pensation in  the  motion  of  the  lever  is  assured  by  the  placing 
out  of  centre  of  the  fixed  counterweight,  and  by  an  indented 
bar  secured  diagonally  on  the  sliding  counterpoise,  and 
further  by  a  spherical  regulator  above  the  balauce  knife 
edge.— G.  II.  B. 

J/,  lots  or  Alloys,  Impts.  in  or  connected  with  the  Obtain- 
ment  of,  hi/  Electrolysis  or  Hydro  -  electro  -  chemical 
Actio*.  V.  .Marino.  Brussels,  IJelgium.  Eng.  Pat.  L'7,776, 
Dec.  5,  1S96. 

The  electro-depositing  bath  for  a  single  metal  may  be  made 
by  mixing  two  solutions  of  -tit-  of  different  acids  of  the 
same  metal  so  as  to  produce  double  decomposition,  or  better 
results  may  be  obtained  by  replacing  one  of  the  solutions  by 
a  solution  of  less  than  one  equivalent  of  the  salts  of  one 
of  the  alkaline  earth  metals  or  of  leal,  so  ,i-  to  produce 
incomplete  double  decomposition  and  a  precipitate  which  is 
removed  by  decantat  ion  or  filtration.  In  the  case  of  all 
the  bath  is  composed  of  a  mixture  of  the  solutions  of  two 
-alts  of  the  respective  metals,  or  of  the  metals  and  the  salt 
of  the  alkaline  earth  or  of  lead,  prepared  as  already 
described.  Either  before  or  after  tbe  incomplete  double 
decomposition  a  saline  solution  or  a  mixture  of  saline  solu- 
tions may  be  a  Ided  to  any  of  the  baths  prepared  bv  thi- 
method,  or  free  organic  acids  or  free  boric  acid  may  be 
added  to  such  baths.— (J.  11.  1;. 

Anodes,  Impts.  in,  for  the  Electro-Deposition  of  Nickel. 
T.  1!.  Canning,  Birmingham.     Eug.  Pat.  28,288,  Dec.  10, 

ls>96. 

The  improved  anode  is  built  up  of  blocks  or  cubes  of  nickel 
just  as  they  crime  from  the  refiner,  except  that  they  are 
moulded  with  suitably  shaped  recesses  on  two  opposite 
sides,  so  that  when  the  Mocks  are  built  up  into  an  anode, 
vertical  holes  arc  formed  between  superimposed  layers 
which  serve  to  hold  connections  of  carbon  or  other  suit- 
able material.  The  blocks  are  retained  in  a  frame  lined 
with  carbon,  and  provided  with  carbon  lugs,  and  having  a 
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lattice  or  wicker-work  front  and  a  hinged  back,  so  that  the 
anode  may  l>e  raised,  and  any  individual  block  replaced  as 
required.  —  G.  H.  K. 

Zinc,  Impts.  in  Electrolyte*  for  the  Deposition  of,  and  for 

Si  coiulary  Batteries.    H.  Leitner,  London.     Eng. 

Tat.  1572,  Jan.  20,  1897. 

Tins   electrolyte   is   an  improvement  on  that   described  in 

Lug.  Pat.  24,473,  Nov.  ls;>6.  and  is  composed  as  follows:  — 

Concentrated  solution  of  zinc  sulphate 5u  parts. 

Sulphuric  acid  (pure) 1"      ,, 

i                  i  solution  of  manganese  sulphate —    10 
Ammonia  alum    in  a    concentrated  solution,  in 
which  also  a  further  amount  ol  zinc  sulphate 
has  been  dissolved 30 

Zinc  sulphate  must  be  added,  if  necessary,  till  the  solution 
approaches  concentration.  The  solution  may  also  be  pre- 
pared by  taking  9  parts  of  water  with  1  of  concentrated 
sulphuric  acid,  adding  to  this  1  part  of  concentrated  solu- 
tion of  manganese  sulphate,  and  saturating  the  resulting 
solution  with  crystals  of  zinc  sulphate  and  alum,  preferably 
ammonia  alum.  The  electrodes,  as  described  in  the  pre- 
vious patent,  consist  of  peroxide  of  lead  plates,  and  plates 
of  lead  or  other  suitable  base,  which  have  been  coated  with 
zinc  iE  the  foregoing  electrolyte,  and  this  coating  preferably 
consists  of  zinc  layers,  the  first  being  slightly  amalgamated 
with  mercury  before  the  second  is  given. — G.  H.  R. 


Xir.-FATS,  OILS,  AND  SOAP. 


Oils 


Lubricating.     F.  Jean.     Rev.  de  Chim.  led.  1897, 
8,  [91],  193—196. 
The   author  considers  that  a  lubricating  oil   should  have   a 
fairly  constant   viscosity   at    5Cf  and    100°,  and    that    oils 
rendered  viscous  by  the  addition  of  soap  should  be  proscribed 
altogether.— C.  A.  M. 

Cerotic  Acid  and  Cenjl  Alcohol.  R.  Henriqiies.  Ber. 
1897,30,  [11],  1415—1418. 
Is  the  course  of  his  work  on  cold  saponification  (this 
Journal,  1896,  299),  the  author  examined  two  specimens  of 
Chinese  wax  obtained  directly  from  China.  Of  these,  one 
melted  at  81  •  5°  and  had  a  radiating  crystalline  structure, 
whilst  the  other  was  more  granular,  aud  melted  at  83°. 
Both  contained  ceryl  cerotate  as  their  chief  constituent. 
After  four  crystallisations  from  petroleum  ether,  boiling  from 
115°  to  loo  C,  this  ester  was  obtained  pure.  Its  melting 
point  was  81-2°  (Brodie, 82c), and  its  saponification  number 
73"  6.  The  latter  value  was  determined  by  dissolving  3  grins. 
of  the  ester  in  hot  petroleum  spirit,  adding  25  c.c.  of  normal 
alcoholic  soda,  and  either  leaving  for  24  hours  in  the  cold 
or  boiling  for  an  hour  under  a  reflux  condenser.  The 
excess  of  alkali  was  then  titrated  back  with  seminormal 
alcoholic  HC1,  since  the  aqueous  acid  was  found  to  give 
erroneous  results,  owing  to  the  ready  decomposition  of 
cerotic  salts  by  water. 

The  formula  given  by  Brodie  for  ceryl  cerotate.  (  '.^H,,,,,!  >.., 
corresponds  to  a  saponification  value  of  "1  "1,  whereas  the 
author's  saponification  value  corresponds  to  the  formula 
CSol  I  IK*  >;.     Hence    it    was   considered    that    Brodie's   for- 


mula was  doubtful,  as  well  as  his  formula  for  cerotic  acid 
(C~.H5A)  a»d  eery-1  alcohol  (C^H^.OHV  C.  Hell  and 
O.  Hermanns  ^Ber.  13,  1721)  also  expressed  doubt  as  to 
Brodie's  formula  for  cerotic  acid,  and  more  recently  Marie 
(Ann.  Chim.  Phvs.  29,  [7],  145)  came  to  the  conclusion 
that  it  should  be  C .0H .-„,<  Ij.  To  decide  as  to  this  point,  the 
author  prepared  pure  cerotic  acid  (see  this  Journal,  1890, 
661)  and  ceryl  acetate,  and  determined  their  saponification 
values.  The  pure  ester  was  saponified,  and  the  cerotic  acid 
precipitated  as  the  calcium  salt,  which  was  washed,  dried, 
and  extracted  with  acetone,  the  acid  being  liberated  from 
the  residual  salt  and  purified  by  crystallisation  from  benzine 
or  acetic  acid.  It  melted  at  78'5  (Marie  found  77°"5, 
uncorrected),  and  gave,  as  the  mean  of  six  determinations, 
a  saponification  number  of  140  •  9.  Hence  its  formula  was 
C;6Hs.,0.,,  which  has  by  theory  141 '4  for  its  saponification 
value. 

The  ceryl  alcohol  in  the  saponified  ester  was  converted 
into  the  acetate  by  means  of  acetic  anhydride,  and  this  was 
purified  by  crystallisation  from  benzine.  It  then  melted  at 
63°'  5  and  had  a  saponification  value  of  131  ■  4,  corresponding 
to  the  formula  C;6H53.( .';H:i  'si  with  a  theoretical  saponifica- 
tion value  of  131  ■  1.  According  to  this  the  formula  for  ceryl 
alcohol  is  C.,6H51(),  and  for  ceryl  cerotate  C„6H510.,.C.,6Hi3. 

— C."A."M. 

Soaps,  Disinfectant.     S.  Rideal,  Brit.  Phanu.  Conference, 
Aug.  1897.     Phann.  J.  1897,  [1416],  158— 160. 

An  oleic  acid  soap  is  stated  to  be  preferable  to  one  containing 
palmitic  or  stearic  acid,  as  the  sodium  salts  of  the  latter 
separate  out  on  the  addition  of  hot  water.  .Superfatted 
soaps  are  practically  useless  for  disinfectant  purposes,  since 
the  free  fat  hinders  the  action  of  the  disinfectant. 

Sulphur  and  alkaline  sulphides  blend  well  with  soap,  but 
the  former,  even  as  milk  of  sulphur,  is  very  slow  in  its 
action,  on  account  of  its  insolubility.  The  principal 
objection  to  alkaline  sulphides  is,  that  a  prominent  ieature 
of  their  antiseptic  action  is  the  gradual  evolution  of  sul- 
phuretted hydrogen.  With  regard  to  metallic  soaps,  if 
an  internal  effect  is  wished  for,  a  metallic  oleate  soap  will 
succeed,  but  if  a  local  disinfectant  or  antiseptic  action  be 
required,  a  mixture  must  be  used,  such  as  a  mercuric  iodide 
soap  (in  which  the  mercury  is  incorporated  in  the  form  of 
the  double  iodide  of  mercury  and  potassium)  or  a  zinc  soap, 
in  which  the  metal  is  added  in  the  form  of  a  neutral  ziucatc 
solution,  which  will  yield  the  metal  in  a  soluble  form  to 
water.  Carbolic  and  cresylic  soaps,  which  are  usually  sold 
as  of  10  per  cent,  strength,  frequently  contain  much  less  of 
the  disinfectant.  All  soaps  of  this  form  have  a  pronounced 
odour,  and  soaps  containing  homologues  of  cresol  always 
possess  a  tarry  odour,  even  when  disguised  by  the  addition 
of  eucalyptus,  gaultheria,  or  other  scents.  Ethereal  oils 
have  such  a  low  antiseptic  value  that,  to  be  effective,  they 
require  to  be  used  iu  such  quantities  as  are  liable  to  cause 
serious  irritation  to  the  skin. 

Different  medicated  soaps  were  examined  bacteriologicallv 
in  comparison  with  a  curd  :-oap  containing  32"  5  per  cent,  of 
water  and  60 -S  per  cent,  of  fatty  anhydrides,  using  for  the 
experiments  a  2  per  cent,  solution.  Inoculation  with  active 
bouillon  cultures  gave  results  which  are  summarised  in  the 
following  tables,  a  +  sign  indicating  growth  and  a  —  sign 
sterility  :  — 


/. — Bacillus  Colt  Communis  in  Vigorous  Growth. 


Time. 

Curd  Soap. 

\  --rented 
Curd  Soap. 

Carbolic, 
10  per  Cent. 

New  Disinfectants. 

Hgl2. 

3  per  Cent. 

A. 

B. 

0'4  per  Cent. 

i     +++++::: 

1     +++++::: 

:::  +  +  +  i  i     i 

+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
(Much  attenu- 
ated.) 

- 

+ 
+ 
+ 
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//. — Staphylocoa  us  Pyogi  n.  -  Aureus. 


Time. 


CurJ  Soap. 


\  -  .  i  led  Cai ; 

CurdS  iop.         i"  i 


Vw   I' 


L 


II    I 
Cent. 


I  :..Illi. 






SO      

Between  i  and  i  hours 


The  soaps  were  tried  as  sold.  The  relative  amounts  of 
disinfectants  present  in  the  solutions  o(  the  some  strength 
(2  percent.)  would  be  carbolic,  0*2  per  cent.,  or  r  in 
of  phenol;  V,  0*06  per  cent.,  or  7  in  1,666  of  phenol;  B, 
0*03  per  cent.,  or  7  in  3,333  of  phenol;  HgU  0-06  per 
cent.,  or  7  in  )  ,666  of  llgl..;  formalin,  0*008  per  cent,  or 
7  in  12,500  of  formaldehyde. 

It  was  further  fbun  1  by  bacteriological  tests  that  many 
of  the  so  en  led  disinfectant  soaps  have  little,  if  any,  greater 
germicidal  action  than  good  curd  a  tap  itself. — A.  S. 

Linseed  Oil,  investigation  of.     II.  Amsel.     Zeits.  f. 

angew.  Cbem.  1897,     12],  369. 

See  under  XX 1 1 1 .,  page  829. 

American  (  S    ,1  Oil  in  Marseilles.     U.S.  Cods. 

Reps.  1897,  54,    202],  430. 
See  under  Trade  Rep.,  pagi 

Soup,  Analysis  of.     II.  Moreschini.     Annali  del  Laborat. 

Chim.  Centr.  delle  Gab.  III..  107. 

See  under  Will.,  page  B31. 

PATENTS. 

Soap,  Impts.  in  the  Manufacture  of,  and  in  Frames  used  in 
the  Manufacture  <•/.  and  in  the  Method  of  Cutting  or 
Slabbing.  II.  Hadfield,  Whaley  Bridge,  Chester.  Kng. 
Pat.  19,903,  Sept,  9,  1896. 

In  place  of  the  ordinary  frame  with  removable  sides  and 
ends,  tin-  patentee  employs  a  frame  cast  in  oue  piece,  or 
built  up  in  sections,  and  fitted  with  a  false  butt, mi  capable 
of  being  raised  or  lowered  by  chains,  bands,  hydraulic 
pressure,  &c.  This  is  used  in  combination  with  an  arrungi 
ineut  of  cutting  wins  with  which  the  soap  comes  in  contact 
when  raised  from  the  frame,  and  by  means  of  which  it  is 
cut  into  slabs,  &c  Another  cutting  frame  with  the  requisite 
number  of  wires,  and  provided  with  a  longitudinal  move- 
ment, completes  the  division  into  bars  when  the  •  lap  h.is 
been  raised  to  a  sufficient  height. — t '.  A.  M. 

Soap.  Dry,  or  Soap  Powder;  Impts.  in  the  Manufacture 

and  Production    of.     V.    W.    Wright    and    The    United 
Alkali   Co.,   Ltd.,  both  of  Liverpool.     Kng.  Pat.  23,025, 

Oct.    16,      - 

A  Mivn  ihe  of  ordinary  soap  with  crude  bicarbonate  of 
soda  (as  obtained  in  the  ammonia-soda  process),  dried 
either  by  the  addition  of  anhydrous  monocarbonate  of  soda 
or  by  gentle  heat. — C.  A.  M. 

S    i/i.  Impts.  in  the  Manufacture  of.     E.  G.  Scott, 
Liverpool.     Kng   Pat.  26,285,  Nov.  -20.  lS'JG. 

The  improvement,  which  relates  to  the  manufacture  of  soft 
soap,  consists  in  separating  the  oil  or  oils  into  glycerin  and 
fatty  acids  by  means  of  superheated  steam  or  otherwise, 
recovering  the  glycerin  and  saponifying  the  fatty  acids. 

— C.  A.  M. 

Fragrant  Substances,  Method  of  Producing  Highly  Con- 
centrated Fat  Solutions  of.  II.  Mack,  Uliu-on-the- 
Danube.     Kng.  Pat.  8  187,  Apt  I  1,  1897. 

A  -"ii  ii,  of  tiie  fragrant  substance  iu  alcohol  is  diluted 
with  water  ami  shaken  up  with  a  scentless  fat  or  with 
vaselin.  so  as  to  extract  the  perfume.  The  fat  or  vaselin, 
with  the  fragrant  substance  in  solution,  is  separated  from 
the  liquor,  and  mixed  with  a  "pulverous"  material,  such 
as  starch,  for  use  as  a  washing  substance. —  C.  A.  M. 


Soap,  Improved  Process/or  Mahing.     II.  Gesell,  Berlin. 

In-.  I'n.  !7,783,  July  -1°,  I  s:-7. 

Soap  mass  mixed  with  pulverised  wood  fibres,  impregnated 

with  a  suitable  antiseptic  and  (or)  perfume,  together  with 

pulverised  bran.  oatmeal,  and  asbestos,  in  suitable  small 
proportion-. — I  .  A.  M. 

XIII.-PiaMENTS,  PAINTS ;  RESINS, 
VARNISHES ;  INDIA-RUBBER,  Etc. 

(A.)— PIGMENTS,  PAINTS. 

Paint   '/'rials.     M.  Toll/.     Chem.  News,  1897,  76,  [1970], 
Hit  ;  and  .1.  Assoc.  Eng.  Soc  .  June  1897.      A    piper  read 
bi  fore   the  Civil    Engine'  ra'   Society  of  Si.  Paul,  lire.  r. 
1896. 
Tin    author  tested  the  following  paints  as  to  their  compara- 
tive   value    for    protecting   iron    surfaces: — True    asphaltie 
varnish    paints  ;     so-called   asphaltie   varnishes  of   inferior 
qualities;   black    carbon    paints,    of    which    the    vehicle    is 
practically  a   varnish;   iron  oxide  paints ;  and  graphite  and 
silica  graphite  paints,      lied  lead  was  not  tested, as,  although 
I    it    is   still    used    to    a    certain    extent,    it  is  generally  mixed 

with  graphite.     To  ascertain   the   resistance   ti isture,  a 

set  of  sheet-iron  dishes,  12  ins.  in  diameter  by  O'.'i  in.  deep, 
were  painted,  the  scale  or  skin  being  first  car.  fully  removed. 
Two  dishes  were  coated  with  each  kind  of  paint,  oue 
receiving  oue  coat,  and  the  other  two  coats,  the  first 
being  allowed  to  dry  at  least  a  week  before  the  second 
was  laid  on  When  the  paint  was  perfectly  drv,  a  "iven 
amount  of  water  was  placed  in  the  dishes  and  allowed  to 
evaporate  at  the  ordinary  temperature,  this  being  repeated 
until  the  dishes  showed  more  or  less  rust.  After  mostof 
the  water  had  evaporated,  there  remained,  at  the  junction 
around  the  edge,  a  thin  film  of  water,  which,  in  contact 
with  the  carbonic  and  other  acids  of  the  air.  acted  on  the 
paint  in  such  a  wa\  that  the  iron  beneath  it  began  to  rust. 
In  actual  practice,  the  same  thing  happens,  except  that  the 
rust  extends  under  the  paint,  and  does  not  show  a-  plainlv 
as  on  the  dish.  Only  paints  which  will  withstand  this 
test,  are  stated  to  be  desirable  for  the  protection  of  iron 
and  steel  structures.  The  cheap  asphaltum  paints  and 
iron  oxide  paints  failed  under  this  test.  Sheet  iron,  coated 
with  the  various  kinds  of  paints,  was  also  exposed  to  a 
temperature  of  22o5 — 300?  F.,  for  the  purpose  ol  a-  :ertain- 
ing  whether  they  would  keep  their  elasticity  or  become 
so  brittle  as  to  be  easily  removed  from  the  surface. 

As  a  result  of  the  experiments  made,  it  is  Mated  that 
iron  oxide  paints  are  not  very  desirable,  at  least  for  the 
tirst  coat  or  two.  for  iron  or  steel ;  but  as  a  thirl  coat,  tor 
the  protection  of  the  underlying  paints,  they  may  be 
recommended.  However,  as  graphite  paints  in  paste  form, 
well  ground  and  mixed  with  boiled  linseed  oil,  do  not  cost 
verj  much  more  than  the  cheapest  iron  oxide  paints,  they 
are  recommended  in  preference  to  the  latter  for  the  second 
or  third  coat,  as,  if  properly  applied,  they  withstand  the 
action  of  moisture  much  better.  Asphalt  varnish  paint  or 
carbon  paint  is  recommended  for  the  first  coat,  but  the 
surfaces  of  iron  and  steel  must  be  a-  free  from  moisture  as 
possible  while  the  structures  are  being  painted,  otherwise 
there  is  great  danger  that  the  coating  will  not  adhere  very 
firmly,  and  the  value  of  the  paint  will  thus  be  nullified. 
This  precaution  i-  less  important  in  the  case  of  iron  oxide 
or  red. lead  paints  simply  mixed  with  linseed  .  il,  as  the 
latter  readily  absorbs  moisture,  whilst  carb>  n  and  a-phait 
paints  do  not :  but  the  lack  of  this  property  in  the  two  last- 
named  pjints  is  one  of  the  principal   reasons  why  thev  are 
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superior  to  anv  other  class.  The  author  describes  in  detail 
a  system  for  efficiently  protecting  iron  and  steels  structures 
lor  successive  coats  of  paint. — A.  s. 

PATENTS. 
/  /  Sulphite  fur  Use  as  a  White-Lead  Pigment,  A 
ts  for  the  Manufacture  of.  A.  C.  .1.  I'harlier, 
Pat.  19.7SS,  Sept'.  8,  1896. 
\  CI  RRENT  of  sulphurous  acid  gas  is  led.  at  a  pressure  of 
lo  or  20  11'.  per  s  juare  inch,  through  a  number  of  vessels 
containing  finely  ground  lead  oxide,  made  into  a  paste  with 
water,  and  maintained  at  "the  proper  temperature"  by 
means  of  steam  coils  and  agitators.  The  operation  may  be 
conducted  so  as  to  produce  either  a  basic  or  a  normal 
sulphite  of  lead  ;  and  if  the  former,  it  may  be  neutralised 
with  sulphuric  acid  in  order  to  yield  a  mixture  of  sulphite 
and  sulphate.  If  preferred,  carbonic  acid  may  also  be 
introduced  simultaneously  into  the  vessels,  when  the 
resulting  precipitate  will  consist  of  the  carbonate  as  well 
as  the  sulphite.  The  advantages  of  the  sulphite  of  lead  are 
-aid  to  be  that  it  is  non-poisonous,  and  has  greater  covering 
power  and  body  than  any  other  white  lead  at  present 
manufactured. — F.  H.  L. 

Zinc-White,  Impts.  in  the  Manufacture  of.  H.  H.  Lake, 
London.  From  G.  Harmegnies,  Brussels.  Eng.  Pat. 
23,71G,  Oct.  2i,  1896. 
Waste  zinc  ("rag-picker's  zinc")  is  dissolved  in  hydro 
chloric  acid,  the  solution  filtered,  decomposed  with  the 
theoretical  quantity  of  magnesia,  and  the  oxide  washed  and 
dried.  The  process  is  stated  to  be  more  economical  than 
the  usual  method  of  distillation  iu  air,  inasmuch  as  the 
hydrogen  can  be  burnt,  and  the  filtrates  and  washing- 
containing  magnesium  chloride  may  be  concentrated  to  a 
density  of  1-4.  and  then  heated  to  250:  C.  to  regenerate 
fresh  acid  and  magnesia.  Presence  of  lead  in  the  original 
zinc  is  immaterial  ;  but  if  the  solution  contain  more  than 
0*5  per  cent,  of  iron,  it  should  be  removed  by  means  of 
zinc  oxide. — F.  H.  L. 


Paint  for  Ships'  Bottoms,    An  Improved.     G.  L.  Burnham, 
Providence,  U.S.A.     Eng,  Pat.  2108,  .Tan.  26,  1897. 

10  galls,  of  linseed  oil  are  boiled  for  five  hours  at  315°  C. 
with  8  oz.  of  litharge  and  8  oz.  of  lead  acetate.  When 
cold,  the  varnish  is  diluted  with  oil  of  turpentine  to  working 
consistency  ;  and  it  is  then  mixed  with  "  1  pint  of  seaweed, 
which  is  first  ground — while  green  and  wet,  just  as  it  is 
picked  from  the  seashore — with  oil."  The  composition  is 
stated  to  yield  a  smooth  enamelled  surface,  and  it  is  also 
claimed  to  be  an  effectual  preventative  against  barnacles 
and  worms. — F.  H.  L. 

Euame!  Paint,  and  Method  nf  Applying  the  same.  An  Im- 
proved. F.  Bovling,  Brisbane,  and  C.  L.  Garland  and 
A.  Ogden,  Sydney.     Eng.  Pat.  14,105,  June  9,  1897. 

The  desired  pigment,  suspended  in  gold  size,  is  mixed  with 
carriage  varnish  to  a  thin  paste,  about  20  per  cent,  of  ;» 
5  per  cent,  solution  of  shellac  in  methylated  spirit  intro- 
duced, and  the  whole  thinned  to  working  consistency  with 
the  carriage  varnish  already  employed.  For  use  on  leather, 
10  per  cent,  of  raw  linseed  oil  is  added,  and  the  material  is 
Moved  at  60  C. ;  hut  in  the  case  of  metal,  the  temperature 
should  be  about  120°.  The  composition  may  also  be  em- 
ployed without  stovi'.ig,  like  an  ordinary  paint,  or  as  a 
coating  for  ships'  bottoms. — F.  H.  L. 

(5.)— RESINS,  VARNISHES. 
Crude    Turpentine   and    Resin,    Impts.  in  the     Treatment 
of.     Fr.  Boleg.     Chem.  Rev.  Fett-  u.  Harz-Ind.  4,  [12], 
159  —  161;     [13],     17J— 176;     [14],    187—189;     [l5], 
201—205;    [16],  218— 220. 

Resin  Distillation. — The  best  form  of  still  is  said  to  be  a 
cylindrical  vessel  capable  of  holding  o  tons  of  resin  when 
three-quarters  full  (73  by  92i  ins.  without  the  lid  dome), 
preferably  in  two  parts,  and  made  either  of  cast  iron  or 
iron  plate,  with  cast  rounded  bottom.  The  cast-iron  lid  is 
12  to  II  ins.  high,  rounded,  and  attached  by  screwing.  It  is 
fitted  with   a   manhole,  safety-valve,  and   a   central  flanged 
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pipe,  8— 10  ins.  highland  about  14  ius.  inside  diameter,  to 
support  the  coppsr  neck,  which,  io  order  to  facilitate  the 
production  of  thin  »>i I  free  from  resin,  should  be at  U:ist  40 — 
60  ins.  high,  ami  be  fitted  with  baffles  extending  up  to  the 
licnd  and  causing  the  vapours  to  pursue  a  spiral  course.  The 
Deok  tapers  don  a  to  a  diam<  tei  o  I  ins.  at  its  juni 

with  the  condenser.  Foi  the  latter  a  ^ i ! n ] >!.-  worm  condi  user 
is  insufficient  tor  the  production  of  better-class  oil,  and  :i 
double  condenser  is  requisite,  of  the  kind  shown  in  the 
annexed  figure,  wherein  the  iir-t  runnings — acid  water  and 
g-smelling  light  oil — can  be  passed  through  a  separate 
apparatus  t"  that  use  for  the  main  distillate.  Moreover, 
tlic  pungent  green  oil  coming  over  last  t  f  all  must  bo  led 
into  an  entirely  separate  condenser 

With  thi-  apparatus  a  simple  fractional  distillation  is 
generally  effected,  and  is  usually  sufficient.  For  Bpecial 
purposes,  however,  and  particularly  in   th<    i  on  of 

drying  oils,  a  partial  vacuum,  equivalent  to  1  5 — 25  (more 
rarely  .">" — Bo)  cm.  of  mercury,  is  produced  by  meai 
an  exhaust  attached  to  the  receiver.  Tins  arrangement  is 
also  useful  for  certain  purposes  of  rectification,  3 — 5  per 
cent,  of  Fresh  powdered  lime  being  at  the  same  time  used 
to  ensure  sufficient  decomposition  of  the  distillate. 

In  large  distilleries  the  only  Buitable  method  of  firinir. 
is  tii  combine  coal  with  resin  gas.  The  bottom  of  the 
still  is  protected  from  the  direct  contact  of  the  flame  by 
means  of  a  firebrick  arch  or  dome,  and  the  hearth  must  be 
long  and  broad,  and  not  at  too  great  a  distance  from  the 
arch.  A  mixture  of  lump  coal  with  nuts  and  smalls  is 
recommended  for  Bring,  the  proportion  of  the  latter  in- 
l-  distillation  progresses.  The  gas  jets  must  be 
situated  close  under'  the  arch,  and  adjoining  thi-  openings 
therein.     By  an  intelligent  ms-firing,  a-   mu  h  as 

one-third  of  the  coal  hill  can  be  saved,  and  a  considerable 
quantity  of  resin  spirit  (pinolin)  recovered.  The  best  lorm 
of  flue  round  the  cylindrical  part  of  the  still,  is  one  B  ins. 
wide  by  IS  ius.  high,  running  once  forwards  and  once  hack, 
on  either  side,  and  closed  with  dampers. 

The  still  being  charged  with  resin,  and  the  fire  kindled,  a 
saving  of  time   is  effected  by  pouring  in  from  •_'',  to  5  per 


of  pale  paraffin  oil,  of  suit  tble  ■!.  usity   and  b  uling 
point,   which  will    prevent    the    frothing    up   and    boi 
over,   dm     to   watet    in    the    resin,   and   will  ill 
the  still   to  be   closed  at    oi  •   addition,  moreover, 

eusun  i I  5  per  cent,  in  the  yield  of  pale  distil- 

I  lie  products  obtained  i  olin  >  and 

acid  «  ater,  6—8  per  i  ent.  i  |  ale  resin  oil,  50  -55  per  i 
"blue'   oil   for  refinii  0  — 15- 

percent.;  "green"  oil  for  waggon-gn  trbolinenm, 

6 — 7  per  cent.;  !  loss  (and   worthless 

residue),  about  10  per  cent. 

If  the  still  be  charged  overnight  and  the  Dre  banked  up 

the  melted  resin,  work  can  begin  at  •">  a.m.,  and  the 
distillate  will  begin  to  run  in  about  \\  hour's  time.  By 
8  p.m.  (or  two  hours  earlier  when  working  with  a  vacuum) 
everything  will  have  passed  over  except  the  green  oil, 
which  is  transferred  to  a  special  still  either  th  same  night 
or  early  next  day,  and  the  resin  -till  recharged  at  once  with 
ready-melted  resin,  or  opened  and  well  aerated  to  prevent 
risk  of  explosion,  and  then  tilled  as  before.  In  this  way  the 
stills  can  he  worked  four  times  a  week  without  night  work. 
thus  saving  fuel,  labour,  and  wear  and  tear.  The  residues 
from  eight  distillations  are  united  and  distilled  for  ■•green" 
oil  it.  ist-iron  stills,  the  pitchy    res 

for  m. .king  lacquer  lor  ironwork,  shoemakers'  pitch 

Treatment  and  Utilisation  of  the  Itesin  Spirit  (Pin 
— The  rectification  of  the  crude  spirit  is  preferably  carried 
out  by  the  aid  of  direet  and  indirect    steam,  a  vacuum, 
a  double  condenser.    1  tier,  purer,  and  milder 

product    than   Ivy  the    ordinary    n  I    an   increas 

5 — 7  per  cent,  in  the  yield.  Instead  of  -riling  this  spirit  it 
can  be  advantageously  worked  up  by  treating  it  with  dii 
steam  and  .'! — 3'.  per  cent,  of  soda  lye  of  36  I"  K  .  at  a 
100'  C,  carefully  removing  the  lye, 
washing  with  lukewarm  -mater,  and  then  mixing  with  ■•:  per 
cent,  of  sulphuric  acid  of  66°  B.  (atl5° — 25  C).  After  the 
acid  has  settled  down — in  3  to  1  hours — another  2  per  cent, 
of  soda  is  added,  to  effect  thorough  neutralisation,  and  the 
spirit  i-  finally  rectified,  like  oil  of  turpentine,  in  vacuo,  by 
direct   and   indirect  steam,  and  |  per  cent,  of  soda  or  3 — 5 
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per  cent,  of  lime  water.  The  resulting  product  is  very 
similar  to  commercial  oil  of  turpentine,  and  may  be  still  nearer 
approximate. 1  thereto  by  au  admixture  of  true  oil  of  turpen- 
tine, essence  from  root-stock-  or  wood-tar  oil.  or  crude 
turpentine,  either  before  or  during  rectification.  A  con- 
siderably enhanced  value  is  thus  obtained,  the  product  being 
tit  to  serve  either  as  an  adjunct  to,  or  substitute  for,  oil  of 
turpentine,  and  sure  of  a  more  read;  sale  than  resin  spirit  of 
the  ordinary  quality. 

No  success  bas  attended  the  attempts  hitherto  made  to 
recover  the  washing  lyes  or  the  waste  products  therein, 
though  the  lye  used  for  the  second  washing  can  be  employed 
for  tli.-  first  washing  of  the  succeeding  batch  of  spirit. 

Refining  and  Utilising  the  Resin  Oils  and  Waste  Pro- 
duels. — The  fractions  refined  are  the  pale  yellow  or 
"blonde"  oil  and  the  blue  oil.  When  distilled  in  the 
apparatus  already  described,  they  will  nut  require  a  pre- 
liminary rectification,  since  the  percentage  of  sapouiliable 
rr-in  constituents  does  not  exceed  10 — 14  per  cent.,  as 
compared  with  20- -26  per  cent,  in  the  crude  oils  from  the 
ordinary  distillation  methods. 

The  apparatus  consists  of  a  washing  tank.  1 20  by  GO  by  6C 
ins.  (.Fig.  2),  and  a  bleaching  tank   of  similar  size   (Fig.  3). 


A  j-ton  charge  of  "  blonde  "  oil  being  placed  in  the  former 
to  allow  the  acid  water  to  settle,  about  j  part  of  hot  water 
is  added,  and  the  whole  boiled  a  short  time  by  direct 
steam,  to  facilitate  the  operation.  When  freed  from  the 
acid  water  the  oil  is  again  boiled  by  direct  steam,  and  treated 
with  4 — 54  per  cent,  of  soda  lye  of  36° — 40°  B.  sprinkled  over 
the  surface,  the  heating  being  continued  until  a  sample 
shows  the  oil  to  be  free  from  resin  and  acid,  whereupon  the 
steam  must  be  instantly  shut  off,  or  the  product  will  assume 
a  dark  colour  and  turbidity  due  to  dissolved  resin  soaps. 
l"or  the  same  reason  the  steam  coil  should  be  at  once  lifted 
out  of  the  liquid,  by  means  of  the  stuffing-box  arrangement 
a,  b  (l"ig.  21,  and  cleaned  by  a  short  blast  of  steam  before 
being  used  again.  By  taking  this  precaution  a  second 
vessel  for  the  final  washing  may  be  dispensed  with,  and  a 
clearer  and  paler  product  obtained. 

At  the  end  of  an  hour's  time  the  water  is  drawn  off,  and 
the  oil  washed  again  by  about  33  per  cent,  of  water  at 
oO" — 60°  C.  and  direct  steam  (the  temperature  not  to  exceed 
105°)  until  a  sample  clarifies  quickly.  In  case  the  opera- 
tion does  not  require  repeating,  the  oil,  after  the  water  bas 
subsided,  is  drawn  off  into  the  bleaching  and  oxidising  appara- 
tus (Fig.  3),  where  it  is  warmed  up  to  about  60J  C.  by  indirect 
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steam,  and  in  this  condition  treated  for  2—3  hours  with  air 
blown  in  by  a  Ian  through  a  perforated  coil,  the  evolved 
•_'ase-  being  removed  by  another  fan  at  the  top  of  the 
apparatus  and  conveyed  to  the  condenser.  The  temperature 
of  the  oil  is  then  raised  to  115°  C.  in  about  an  hour,  and 
the  treatment  continued  for  a  further  15 — 30  minutes,  until 
the  oil  is  debloomed  and  the  vapours  assume  an  odour  of 
camphor  or  peppermint.  In  order  to  render  the  oil  in- 
odorous, it  is  necessary  to  continue  exhausting  the  vapours 
until  the  temperature  of  the  oil  has  fallen  to  about  80  C,  and 
on  of  10 — 15  per  cent,  of  salt  water  during  the 
bleaching   jo  a    favourable    influence,    b\    pre- 

venting the  renewed  formation  of  oxide-  and  einpyreumitic 
resins,  which  otherwise  occurs,  the  formative  substances 
being  absorbed  ami  removed  by  the  brine,  Tin-  oil-  thus 
treated  will  be  found  free  from  resin  and  acid,  and  suitable 
for  the  preparation  of  drying-oik  for  varnish-making. 

In  refining  rectified  blonde  oil,  the  same    treatment   is 
applied,  except  that  only  3 — 3$  per  cent,  of  lye  will  be 


needed,  and  that  the  final  bleaching  temperature  should  not 
exceed  105°  C.  Blue  oil  requirss  3 — 4  per  cent,  of  lye,  and 
mast  be  refined  directly  after  distillation  or  rectification,  in 
order  that  the 'product  may  be  clear  and  not  too  dark. 

Concerning  the  recovery  of  the  waste  products  of  the 
refining  process,  the  acid  water  is  uniled  with  that  from  the 
distillation  and  from  the  pinolin,  and  in  small  works  is  used 
to  decompose  the  resin  soap  lyes.  In  large  works,  how- 
ever, it  is  more  advantageously  purified,  concentrated,  and 
worked  up  in  the  manufacture  of  acetic  acid,  pyroligneous 
acid,  or  acetates.  The  resin  soap  lyes  are  boiled  for  about 
five  minutes  by  direct  steam,  and  left  for  an  hour.  The  oil 
collecting  on  the  surface  is  removed,  to  be  returned  to  the 
washing  tank,  and  the  residue  treated  by  blowing  in  steam 
and  carbon  dioxide  (preferably  liquid  commercial)  until 
the  thick  oil  is  separated  from  the  residual  (soda)  lye.  The 
former  is  either  redistilled  for  refining  or  -old  for  making 
waggon  grease,  and  the  lye  is  causticised  and  used  again.  In 
smaller  works  the  thick  oil  is   separated   by   minus  of  the 
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•.hi. I  water  in  a  similar  manner,  but  in  this  ca-o  the  residual 
iii|uur  i-  valueless. 

ol  ih  -.-  resin  -<•!]>  lyes  can  be  utilised  fur  facing 
tin  common  grades  of  paper,  as  also  for  cheap 
curd  and  soft-soaps,  disinfectants,  and  in   thi    manufacture 
of  n  so   thai    their   is  no    waste.      The   1  i j_r lit 

.  nonces  and  vapours  collected  from  the  bleaching  lank  are 
mixed  with  the  crude  pinolin,  to  be  decomposed  into  -pirit 
and  oil.  — C.  S. 

Varnish,  Gold-coloured ;  fin-  Tin-Plate.     Dingler's 
Polyt  i.  1897,305,  [?   •  l  i8. 
Fob  (he  preparation  of  this  varnish,  SOgrms.  of  crystallised 
copper  acetate  are  ground  to  a  very  fine  powder  in  a  porce- 
lain mortar,  and  the  powder  is  spread  on   a   flat   plate,  and 
kepi  for  some  time  in  a  warm  place.     The  water  of  ci 
lisation  and  part  of  the  acetic  acid  are  thus   volatilised,  and 
the  light-brown  powder   obtained.  H    triturated    with   oil  of 
turpentine,   and    finally    to    the    mixture   i-    added    with 
constant  stirring,   150  grins,  of  copal  oil  varnish,  warmed 
to  '"   C.      The  copper  salt,  if  it  has  been   well  ground, 
dissolves  fairly  well  with  stirring  in  a  quarter  of  an   hour, 
and  the  varnish   is    kept    in   a    warm  place    for    some  days, 
with  frequent  agitation.     The  tin-plati  *  with 

the  varnish  and  then  dried  in  an  oven,  and  the  tone  of 
colour  depends  on  the  heating :  a  greenish  colour  first  forms, 
changing  on  stronger  heating  to  yellow  and  dark  yellow, 
then  to  orange,  and  finally  to  reddish  brown.  The  colour  is 
fast  to  daylight,  and  better  than  the   I'nglish  gold  lac  with 

id  to   fire.      If   the    copal    varnish    used    he 
quality,  the  varnished  tin  may   he  pressed  and  bent   in   any 
without   injury  to  the  coating.      To  produce    a    u'recn 
colour,  the  metal  is  given  five  coatings,  letting  each  one  dry 
before  the  next  is  appliod,  and  the  varnished  plate    mus 
dried  by  only  a  mild  heat. —  A.  v. 

Balsams,  Resins,  and  (him  Resins.     K   Dieterich.     C'uetn. 
Rev.  Felt-  a.  Harz-Ind.  4,  [15],  205,  and  [16],  215. 

under  XXIII..  puye  H-20. 

PATENTS. 
Manufacture  of  Sealing  Wax,  Impls.  in  (lie.    1'.  S.  Watkins 
and  P.  J.  Nunn,   London.     Eng.    Pat.    15,180,  June   24, 

THIS  patent  refers  more  especially  to  the  cheaper   kinds   of 
\.  such  as  those  used   for  bottle-.    Sec,   and  the 
improvement  consists  in  simply  mixing   the   pewdered   in- 
puts together  instead  of  melting  them  and  casting  the 
product  into  cakes  or  stieks.  as  is  the  usual  custom. 

— F.  II.  L. 

attaining    Nitrocellulose   and    in    Arti 
!  therewith,   Impts.   in.     V.   M.  Justice,   1 

•■  The  Marsden  Company,"  Philadelphia, 
1      12,  July  27,  18 

FOB   use  as    a    waterproofing  composition,    100    parts  of  a 
solution  of  nitrocellulose  are  mixed  with  55  par:s  of  lanolin, 
and  the  whole  spread  over  the  desired  materia!  in  the  usual 
manner,  or   made   into  thin   sheet-  by  allowing  it  to  drj 
_   IBS    plates,  from   which   it    is  ultimately  strip]     . 
flexible  covering  for  leather,  \   ..   12  oz.    of  nitrocel  1  ■ 
are  dissolved  in  1  gall,  of  amyl   acetate.  10  oz.  of  lanolin, 
and  3  oz.  of  "  corn  oil'*  added,  and  finally   some  colouring 
matter,  such  as  aniline  black,  introduced. — F.  II.  L. 

(C.)— INDIA-RUBBER,  &c. 
Ru  ling  Cracked.    Leipziger  Father  Zeit. 

46, 1?;, ai=. 

To  mend  cracked  rubber  hose,  the  damaged  part.  : 
well  cleaned  and  dried,  is  painted  over  with  hot  oil  of  tur- 
pentine. A  thin  sheet  of  gutta-percha,  softened  by  heat,  is 
put  round  it  so  that  the  edge-  meet,  and  is  pressed  against 
the  ho-?  -with  a  knife  blade.  The  edge  s  ire  finally  cemented 
her  bv  touching  the  seam  with  a  moderately  hot  iron 
rod— 1.  S. 

Gulta-Percha.     J.  A.  Montpellier.     liev.  de  Chim.  Ind. 
1897,  8,  [91],  200—204. 
Gctta-peecha  was  first  introduced  into  Europe  by  Jos 
d' Almeida  in  1843.     It  is  contained  in  the  milky  juice  of 


.'     nandra-gutta,  at 
ria  butyracea,  which  occurs  principal!}    in  the  Dutch 
Indies,    Malacca,   and   the    Mala]    Archipelago,   where    it 

attains  a  height  of  40  feet. 

The  natives   formerly  extracted  the  juice  by  felling  and 

barking  tin  trees,  but  it  is  now  collected  in  a  similar  manner 

to   caoutchouc,   bj    making   incisions    and  g    the 

ding  juice.     This  eon-     -  and  a  pasty 

portion,    the    latter    constituting    tin-    gutta-percha.      When 

coagulated  it  i-  separated  from  the  liquid  poi 
b.    -  with    the   hand-.      In    another    method,    now 

aband d,    the  juice  was   first    gently  warmed    for   several 

days  in  order  to  evaporate  part  of  the  |nid. 

In  lsss,  Serullas  undertook  a    mi  — ion  with   the  object  of 
niptiug    to    acclimatise    the    isonandra     in    different 
and    of  cultivating    it    on    a    large    scale.     From 
experiments  on   samples    forwarded    by    liitn,  JungfiVi-ch 
1  that  gutta-percha  was  present  in  all  parts  of  the  tree, 
and  that  it  could  be    extraeted    by  m  Ivcnt,  such 

as  toluene.      The   method  now  used    industrially  as  the  out- 
come of  tln-ic  researches  consist-  in  digesting  and  extract- 
ing the  dried  and  powdered   leaves  with   some   such  solvent 
00  .  and  remot  ingthe  solvent  by  means  of  the  prolonged 
m  of  low-pressure  steam.     The  yield  varies  from  9  to 

and   tin-    pn  dart    is    niueh    pun  I 
nary  commercial    gutta-percha,    which    ha-    a    reddish 
ii .  on.'  lo  thl    pn  bark,  earth,  Stc. 

Shortly    after   this    process    "a-    brought    out,  an   anal    . 
method  was  le,  in  which  the 

leaves  were  extracted  with  carbon  bisulphide  in  a  special 
appai 

ha  is  of  very  varying  quality,  the  most 
I  es  coming  from  Singapore  and  llorneo. 
i  of  the  commercial  article  i-  not  derived  from  the 
isonandra  alone,  but  has  been  mixed  by  the  native- with 
the  juice  of  similar  trees,  and  in  all  cases  it  requires  cleans- 
ing from  particles  of  bark  ami  dirt.  This  i-  most  simply 
effected  by  dividing  it  in  a  machine,  ami  washing  it  fir-:  in 
a  current  of  cold  water  and  then  in  one  ot  hot,  which  causes 
the  denser  foreign  bodies  to  fall  to  the  bottom.  The 
cleansed  gutta-percha  is  then  kneade  1  in  a  special  apparatus 

heated  by  -team,  where  it  agglomerates  and  lose-  most  of 
the  water  taken  up  in  the  washing. 

A-  thus  obtained,  th.-  purified  gutta-percha  is  of  a  brown 
colour,  conducts  heat   badly,  and    is    readily   electrified  by 
on.     Between    0    and    2     it    is   very  tenacious,  elastic, 
and   fairly  sup,  d    25     and   80     its  flexibility  in- 

creases, and   when  the   temperature   readies   ."m     it   can  be 
-.   flattened  cut.     From  10o    to  110    it  fuses   to  a  paste, 
boils  at  120°,  and  is  decomp  on  distilla- 

tion, colourless  oils,  consisting  for  the  most  part  of  isoprene 
and  caoutchine,  whilst   a  residue  of  carbon  remains   in  the 
retort.     It  does  Dot  possess  the  elasti  if.  ol  caoutchouc,  but, 
on  the  other  hand,  unlike  that  substance,  does  not  los 
•  iasticity  at  —  lo  .     ]\  also  -        a        ntchouc  (which 

is  apparently  structureless)  in  having  a  cellular  structure, 
which  becomes  fibrous  when  subjected  to  tension.  It  is 
very  porous,  so  that  its  density  often  appear-  to  be  less  than 
that  of  water. 

It-  best  solvents  arc   carbon   bisulphide,  chlorofonr,  and 
toluene  in  the  cold.     It    is  partially   soluble   in  auhy.l 
ether  and  alcohol,  and  in   1  I  higher.      It  is 

readily    soluble    in    warm  ■,.■    from    a 

solution  in  which  it  can  be  precipitated  with  alcohol. 
Sulphuric  acid  (monohydrau-)  attacks  it  in  the  cold,  liberat- 
ing sulphur  dioxide.  Fuming  nitric  acid  bas  a  very 
rgelic  action  upon  it.  liberating  nitrogen  peroxide,  and 
producing,  according  toOudemai  her  substances, 

formic  and  hydrocyanic  acids.  Hydrochloric  acid  attacks 
it  slowly,  changing  its  colour  to  brown,  and  making  it  friable. 
As  it  is  not  attacked  by  hydrofluoric  acid,  it  is  used  for  the 
manufacture  of  vessels  to  hold  solutions  of  that  gas.  It 
resists   the   attack    of   different  and    is    unacted 

upon  by  alkaline  or  saline  solutions.  When  obtained  pnre 
by  dissolving  it  in  chloroform  or  carbon  bisulphide,  t  It ?: - 
ing,  and  allowing  the  solvent  to  evaporate,  it  is  white  or 
sh-white  and  opaque,  but  under  the  combined  action  of 
light  and  air  it  alters,  turning  yellowish,  hardening,  increas- 
ing in  weight,  and  becoming  more  soluble  in  alcohol.     This 
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appears  to  be  a  pi  nidation,  which  is  favoured  by 

a  suitable  temperature  (25  — 30°),  and  a  fine  State  of 
division.  It  does  not  take  place  when  the  gutta-percha  is 
immersed  in  water. 
The  first  chemical  research  on  gutta-percha  was  made  by 
in  1851,  "ho  found  it  to  consist  of  three  proximate 
constituents,  which  he  named  gutta,  albunr,  an&Jluavile. 

— C.A.  M. 
PATENTS. 

Manufacture  of  India-rubber  Substitutes  as  applied  to  the 

s  or  Jackets  for    Pio  umatic    Tyres,  for    Cycles, 

Carriages,  ami  all  Classes   of   Vehicles,  Impts.  in  the. 

.1.  Cooper,  London.  Eng.  Pat.  17.:iS7.  Aug.  6,  1896. 
Tin-  material  consists  of  india-rubber  6  lb.,  gutta-percha 
2  lb.,  magnesium  carbonate  6  lb.,  antimony  sulphide  2  lb., 
and  shellac  8  oz.,  together  with  sufficient  sulphur  and  lime 
to  vulcanize.  If  the  composition  is  to  be  used  for  the 
manufacture  of  belts  or  packing,  only  one-half  of  the 
■  mentioned  amount  of  sutta-percha  is  employed. 

— F.  H.  L. 

Gutta-Percha  from  the  Leaves  and  Twigs  of  the  Iscnandra 

Gutta    ami    Kindred    Plants,    Improved    Pew-ess    and 
Apparatus  for  the    Extraction  of.     Siemens  Bros,  and 
Westminster,  and  E.  F.  A.  Ohach,  Uld  Charlton. 
Eng.  Fat.  19,040.  Aug.  28,  1896. 

Thk  stems  and  twigs  are  crushed  in  such  a  manner  as  not 
to  produce  any  dust,  and  then  extracted  with  light  hydro- 
cartx  ns  of  the  paraffin  series  in  steam-jacketed  vessels 
fitted  with  inverted  condensers.  The  extracts  and  washings 
■  led  to  precipitate  the  gutta,  and  the  latter  is  finally 
washed  with  fresh  solvent  till  colourless.  Melted  paraffin 
wax  can  also  be  nsed  as  the  extracting  agent,  for,  on 
cooling,  the  gutta  remains  imbedded  in  the  solidified 
hydrocarbon  and  protected  from  the  air,  so  that  it  is  con- 
venient to  handle.  Separation  is  then  effected  by  dissolving 
out  the  paraffin  by  means  of  petroleum  spirit. — F.  11.  L. 

Elastic  Filling,  An  Improved,  man  especially  applicable 
for  Cycle  Pyres,  Cycle-Handles,  Cushions,  and  the  like, 
and  in  the  Method  of  Manufacturing  the  same.  J.  De- 
borde,  Berlin.     Eng.  Pat.  $905,  April  7.  1897. 

It  is  proposed  to  fill  tyres  and  saddle-cushions  of  bicycles, 
and  cushions  get  erally  with  a  gelatinous  or  glutinous 
substance  which  has  been  transformed  into  a  spongy  or 
loamy  condition  by  mechanical  or  other  treatment.  For 
this  purpose  25  parts  of  gelatin  are  liquefied  by  heating, 
25  parts  of  glycerin  and  i  part  of  formaldehyde  added  to  it, 
and  this  mixture,  after  being  stirred  or  beaten  into  a  frothy 
-  filled  into  the  above-mentioned  articler..  (  lr,  it  is 
east  into  appropriate  moulds  and  the  solidified  castings  are 
then  provided  with  a  tightly-closing  cover  of  india-rubber  or 
leather.— C.  1 1.  W*. 

Extracting  and  Purifying  Gutta  Percha,  Impts.  in. 
YV.  Ramsay,  London.  '  Eng.  Fat.  17,936,  July  30, 

The  essential  feature  of  this  invention  consists  in  the 
ition  of  rosin  oil  for  the  toluene  which  is  often 
employed  in  the  extraction  and  purification  of  gutta  perehn, 
..;/.,  Km'.  Pat.  654,  1896  (this  Journal.  1897,  52).  The 
leaves,  &c.  are  washed  in  alkali  and  water,  extracted  with 
rosin  oil  in  a  cloe  at    80    to   130    C,  the  gums 

precipitated  from  their  solution  by  acetone,  and  the  latter 
recovered  by  distillation. — F.  II.  L. 

Ill  .-TANNING.  LEATHER.  GLUE,  SIZE. 

PATENTS. 

leather,  a  Substitute  for ,  and'  Process  if  .Manufacturing 
the  same  and  other  Analogous  Substances.  From 
F.  Billing  and  A.  LetaLV,  Birmingham.  Eng.  Fat. 
22,965,  Oct.  16,  1896. 

The  substitute  is  prepared  by  immersing  sheets  of  cotton 
wool  or  other  suitable  fibrous  material  in  a  solution  of 
gelatin  and  methylated  spirit-  or  naphtha  which  has  been 
mixed  in  the  form  of  spray  by  means  of  a  suitable  apparatus. 
The  composition   may  be  made  supple   by  the  addition  of 


treacle,  glycerin,  or  like  substances.  It  is  dried  and  sub- 
jected to  the  action  of  a  solution  to  coagulate  the  gelatin. 
Formalin,  alum,  tannic  aeid,  or  a  mixture  of  such  substances 
may  be  used.  The  product  is  dried  and  embossed  with 
patterns  between  engraved  plates,  in  imitation  of  morocco  or 
other  leather.— J.  T.  W. 

Tanning  Process,  An  Improved.  From  A.  M.  Clark. 
Bv  Les  Fils  de  F.  P.  Heinrich,  Sculettstadt.  Eng.  Fat. 
24,812, Nov.  5,  1896. 

Tuts  is  a  rapid  tanning  process  in  which  naphthalene  is 
added  to  the  weak  liquors.  The  hides  are  suspended 
successively  in  three  tanning  liquors  containing  naphthalene, 
of  the  respective  specific  gravities  1  -2  ,  2  ,  and  3'  B.  They 
are  then  transferred  10  a  drum  with  a  strong  liquor  of  15  B. 
also  containing  naphthalene.  Five  kilos,  of  naphthalene 
are  used  for  about  17,600  gallons  of  liquor.  The  action  of 
the  naphthalene  causes  the  grain  to  remain  soft,  and  a  thick 
ox  hide  can  be  tanned  in  50  hours. — J.  T.  W. 

Tannine/,  Impts.  in  Processes  of.     C.  S.  Dollev,  Philadel- 
phia, U.S.A.     Eng.  Pat.  12,099,  May  15,  1897. 

Hides  or  skins,  prepared  in  the  usual  way  for  tanning,  are 
subjected  to  the  action  of  an  aqueous  solution  of  form- 
aldehyde, of  a  strength  gradually  increasing  from  :;  to 
10  per  cent.  About  one  hour's  treatment  completes  the 
process.  Or,  the  hides  are  exposed  in  a  close  chamber  to 
gaseous  formaldehyde,  either  by  itself  or  in  conjunction 
with  aqueous  or  alcoholic  vapours. — C.  O.  W. 

Blood  and  other  Albuminous  Matter,  Impts.  in  the  Treat- 
ment of,  both  Animal  and  Vegetable,  for  Use  in  Manufac- 
ture and  the  Arts.  P.  (i.  Sanford,  London.  Eng.  Pat. 
12,449,  May  20,  1497. 

The  invention  consists  in  the  treatment  of  animal  or  vege- 
table albuminous  matter  with  ammonium  fluoride,  or  ammo- 
nium, sodium,  or  potassium  borofluoride. — t'.  0.  W. 

Grease  or  Fatly  Matter,  Impts.  in  the  Method  of  anil 
Apparatus  for  Removing,  from  Sheep  Skins  and  other 
Leather  and  the  like.  W.  Sagar,  sen.,  A.  P.  Sugar,  and 
W.  Sagar,  jun..  Colne.  Eng.  Pat.  13,778,  June  4, 
1897. 

A  special  form  of  extraction  plant  for  degreasing  sheep 
skins  and  the  like  with  suitable  solvents  at  moderate  tem- 
peratures and  without  undue  waste  of  solvent. — C.  O.  W. 

XV.-MANURES,  Etc. 

Mineral  Phosphates  [Manures],  Estimation  of  Lime 
Alumina,  and  Iron  in.  L.  Lindet.  Comptes  Bend.  125 
[4],  246. 

See  under  XXIII.,  page  828. 

XVI.-SUGAR,  STARCH.  GUM.  Etc. 

Molasses,  Commercial  Ajialysis  of.     M.  Molhaut.     Bull. 

Assoc.  Beige  de  Chim.'ll,  [3],  86. 

See  under  XXIII., page  830. 

Starch  Manufactures,  The  Digestibility  of  certain  By- 
Products  of.  B.  Schultze.  Jahresbericht  der  agr.  Vers. 
Station  zu  Breslau,  1896. 

See  under  XVIII.  A.,  page  820. 

PATENT. 

Sugar,  An  Improved  Process  for  Refining  and  Purifying. 
G.  Eaiison,  Fhalempin.  France.  Eng.  Pat.  19,815, 
Sept.  8,  1896.     (See  also  this  Journal,  1897,  GSS — 689.) 

The  syrup  or  sugar  to  be  purified  is  made  slightly  alkaline 
with  barium  hydrate  or  sodium  carbonate,  and  hydrogen 
peroxide  added  in  the  proportion  of  from  \  to  5  litres  per 
100  kilos,  of  sugar  according  to  the  colour  of  the  product. 
The  decolorisation  is  effected  gradually.  100  grms.  of 
finely  powdered  animal  charcoal,  from  which  all  the 
phosphate  has  been  removed  by  acid,  to  every  100  kilos, 
of  sugar,  is  added,  to  expedite  the   liberation   of  oxygen 
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the  hydrogi  n  peroxide  so  that  the  organic  compounds 

capable  of  being  decolorised  may  be  oxidised.     The  excess 

,   it  removed   from  the  syrup  by  adding  hydro- 

sulphites  of  aluminium,  barium,  &c,  or  an  aqueous  solution 

of  bydrosnlphurons  acid,  or  by  producing  this  acid  in  a 

nt  condition  in  the  syrup. 

To  prepare  (he  hydroaulphites  of  aluminium,  barium,  &c, 

the  corresponding  "  bisnlphate  "  I  i  bisulphite)  is  placed  in  a 

reasel  capable  of  being  hermetically  closed,  the  bottoi 

wbioh  contains  powdered  or  granulated  zinc      The  reduction 

i»  allowed    to  proc 1  For  SO  minutes,  the  liquid  cooled, 

decanted,  and  added  to  the  syrup.  A  solution  of  l\ 
sulphurous  acid  may  he  made  bj  adding  20  gnu-,  of  zinc 
powder  to  a  solution  of  Bolphurous  acid  containing  100  to 
800  grms.  of  acid  per  litre.  To  prepare  nascent  bydrosnl- 
phorous  acid,  sulphurous  acid  gas  is  passed  into  the  syrup 
until  the  acidity  is  0*1  to  0*2  grm.  pei  litre,  then  10  grms. 
of  line  powder  are  added  for  each   100  litres  of  Byrap  and 

the  whole  is  stir 

The  two  periods  of  oxidation  and  redaction  leave  an 
ss  of  sulphite  io  the  juice,  "loch  is  converted  into 
sulphate  bj  adding  the  necessary  quantity  of  hydrogen 
peroxide.  The  temperature  of  the  mixtare  is  then  raised 
to  78°  C.  and  the  syrup  filtered.  The  heated  mass  being 
thus  freed  from  solid  substances,  the  excess  of  sulphm 

soon  :is  the  liquid  boils,  becoming  thereby 
alkaline  and  preventing  inversion. 

lu  purifying  sugars  bj  acid  treatment  the  syrup  is 
saturated  .it  a  temperature  below  50  C.  with  sulphurous 
acid.    The  organic  mutter  is  decomposed,  and  the  all. 

i  converted  into  sulphites,  which  la  \idised  to 

sulphates  by  treatment  with  hydrogen  peroxide.  The  syrup 
is  filtered,  and  again  saturated  with  sulphurous  acid,  io  to 
SO  grms.  ,,(■  z]'ne  powder  to  each  litre  of  syrup  toe  added, and 
the  whole  mixed  for  IS  to  20  minutes:  nascent  hydrosul- 
phurous  acid    is  formed,   which   effects  decolorisation    verj 

energetically.  The  temperature  is  raised  to  ;;.  C.  before 
filtering,  because  tit  this  point  the  hydrosulphurous  acid  is 
decomposed,  taking  oxygen  from  the  organic  matter  in  the 
syrup.  The  peroxide  of  hydrogen  must  then  be  added  in 
the  same  manner  as  in  the  first-mentioned  alkaline  process. 

—J.  L.  II. 


XVH.-BREWING.  WINES,  SPIRITS,  Etc. 

Lupin  Seeds,  Thi    Proteids  of.    T.  B.  Osborne  and  G.  F. 
Campbell.     J.  Amcr.  Chi  m.  Soc.  1697,  19,  454. 
nder  Will.  A.,  page  B19. 

Pea,  /'.    Proteids  of  the   (Vigna  Catjang).     T.  B. 

Osborne   and  (1.    F.  Campbell.     J.   Amer.  Chem.  Soc. 
Ks;i7,19,  J'.I4. 

inder  XVIII.  A.. pagi 

Adzuki  Bean,  Proteid  of  the  White  Podded  (Phaseolus 
Badialto).  T.  B.  Osborne  and  F.  Campbell.  J.  Amer. 
Chem.  Soc.  [897,  19, 

Set  under  Will.  \.,pagi  S20. 

Sunflower  Seed,  Thi    Proteids  of  the.     T.  1!.  Osborne  and 

G.  F.  Campbeil.     J".  Amer.  Chen    -       1897,19,487. 

Set  under  XVIII.  A.,  pay  820. 

Barley,  Thi  Cell-  Wall  dissolving  En:yme  of.  1'.  Reinitzei . 
Wocheusihr.  f.  Brau.  189.,  14,  304  —  807.  Krotu 
Hoppe-Seyler's  Zcits.  f.  Physiolog.  Chem.  1S97,  23,  175. 
The  author  considers  that  the  cytase  which,  according  to 
Brown  and  Morris,  is  present  in  germinating  barley,  does  not 
exist.  The  barley  only  develops  diastase,  which  is  able  to 
dissolve  cellulose  or  hetnicellulose.  The  diastase  of  ger- 
minating barley  possesses  the  property  of  dissolving  certain 
very  easily  hydrolysable  hemicelluloses,  and  by  warming  to 
60'  C.  the  author  finds  this  property  is  weakened  but  not 
completely  annulled.  The  hemicelluloses.  which  are  easily 
hydrolysed.  tin  very  widely  distributed  in  the  vegetable 
kingdom  :  they  connect  the   cell  walls  of  the  mealy  portion 


oi  the  barley  ;  tbej   form  the  middle   layers   in  the  pi 
cbyma  of  tin-  potato  tuber  and  carrot,  and   the  walls  o 
young  parenchymatous  cells  of  germinating  maize.     'I 
toe  also  numerous  hemicelluloses  which  are  not  attacked  h\ 
the  diastase  of  germinating  barley.    Tie-  walls  of  the  aim 

granules    of    barley    contain,    besides     small     quantities     of 

i  large  amount   of  certain   hemicelluloses.     The 

at  in  « hi.  h  tlie.e  hemicelluloBi  -  at  t  stot ed  a] 
material,  in   the  form  of  the  thickening  •■!'  tie-  cell  walls, 
show,  on    germination,   an    enzyme    differ*  nt    from    malt 
diastase,  and  which  might  be  known  a-  cytase. — I.  I..  B. 

Globulin,    Effect    •<<    Minute   Quantities  of    Acid  an    the 
Solubility  of,    in    Suit    Solutions.     T.    i:    Osborne   and 
G.  P.Campbell.    .1.   ^.mer.  Chem.  Soc.  1897   19,  182. 
Set  under  Will.  A.,  page  820. 

Diastase,  Thi   Solvent  Action   of,on  Ung  Starch. 

E.  v.  Sigmond.     Wochenschr.  f.  Brau    1897,14,412. 

\  i: Kim  tin i ■%  of  Lintner's  investigations  (this  Journal, 
1890,  102)  on  the  same  subject, and  earrii  -1  oat  in  tin-  same 
way,  the  object  being  to  deti  sting 

power  of  tin'  Btarches  (purified)  from  various  cereals,  !■■ 
ill-   solvent  action  of  cold  n  nt  tempe- 

ratures ranging  from  ■  •    I '.     In  tin-  tir-t   place,  it  is 

stated  that  Lintner's  m>>>ltis  operandi  leads  to  unsatisfactory 
results,  on  account  of  tin-  starch  tending  to  form  partially 
gelatinised  lump-.  A  continuous  stirring  of  tie-  mash  is 
itial  iii  preventing  this  "  balling."  The  author's  results 
dttlcr  'rotn  Lintner's,  chiefly  in  the  order  of  stability  of  the 
various  starches  Tim-  m  lize  Starch  isfound  to  be  far  more 
readily  dissolved  than  rice  starch  at  60  and  65°l  .;  whilst 
Lintner  brackets  the  two  as  being  equally  resistant.  Simi- 
larly. In  opposition  to  Lintner.  the  author  find-  that  rye 
starch  is  considerably  less  stable  at  S3  and  60°  C.  than 
wheateti  stai  ch.    -II.  T.  1'. 

Carouhinase :   A  New  Bydroiylic  Enzyme.     M.  J.  Kffront. 
(  omptes  Rend.  lsur.  125,  116—118. 

The  carbohydrate  isolated  from  the  seed  of  seratonia 
siliqua  (this  Journal,  1897,  749)  is  readily  hydrolised  by 
dilute  acids  and  by  the  enzyme  c  iroubinase.     This  enzyme 

fined  during  tic  germination  of  the  seed  of  the  carob, 
and  the  transform  ition  of  the  carbohydrate  (caroubin)  and 
the  secretion  of  the  enzyme  may  be  observed  on  allowing 
the  isolated  embryo  of  the  seed  to  germinate  in  the 

ironhin.  The  liquefaction  and  absorption  of  the  latter 
take  place  much  more  rapidly  when  chlorophyll  i-  formed 
in  the  plant.  Carouhinase  acts  energetically  at  40  .  and 
it-  action  increases  with  a  rise  in  the  temperature  to  45° — 50°, 
which  maybe  regarded  as  the  optimum  temperature;  at 
7  !  it-  action  becomes  very  feeble,  and  a'  80  the  enzyme 
is  destroyed.  Its  action  is  very  feeble  in  a  neutral  medium, 
and  is  accelerate:!  by  the  addition  of  0-01  to0"03c.c.  of 
formic  acid  to  100  c.c.  of  the  liquid. — A.  K.  M. 

Cider,  Salicylic  Acid  and  Calcium  Sulphite  as  Preservor 

tires  of.     E.  H.  S.  Bailey   and  C.  M.  Palmer.      Kansas 
University  Quarterly,  1897,  6,  [3],  111  —  116. 

In  order  to  determine  the  preservative  action  of  salicylic 
acid  and  calcium  sulphite,  the  following  experiments  were 
made  : — Salicylic   acid,  in  quantities  varying  from  1  part  in 

500  to  1  part  in  20,< ,  was  added  to  separate  lots  of  fresh 

cider,  which  were  then  -et  aside  at  temperatures  ranging 
from  12  to  22°.  Portions  of  the  cider  were  distilled  at 
the  intervals  given  in  the  table  at  the  head  of  the  next 
page,  and  the  alcohol  determined.  With  the  last  of  these 
determinations  the  acidity  was  also  estimated,  and  the  acid 
was  again  determined  two  months  later. 

HydromJ  ["  Mead"'],  or  Honey  Wine.    J.  Graftiau.    Bull. 

Assoc.  Beige  des  Chim.  H,  [3],  82—97. 
Since  honey  contains  on  an  average  between  80  and  85  per 
cent,  of  fermentable  sugars,  1  kilo,  will  yield  480  c.c.  of 
alcohol,  and,  consequently,  to  obtain  1  litre  of  alcohol, 
2  -os  kilos,  of  80  per  cent,  honey  must  be  taken  :  so  that  to 
prepare  100  litres  of  honey  wort  it  is  necessary  to  employ 
r  2 -OS  kilos,   of  honey,  x  representing  the  percentage  bv 
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Alcohol. 


Acetic  Acid. 


- 


Interval. 


Interval. 


21  Hours. 


72  Hours. 


8  Days. 


22  Days. 


62  Days. 


52  Days. 


112  Days. 


..    I. 

2. 

„    3. 

„    i. 
..    ."'. 


Blank 

1  in  20.000 
1  ..   10.000 

i  ..    l.ooo 

1  ..      .">»'' 

Blank  ... 


PerCent. 
<i  3 
0-3 
u-3 
03 

0-3 

I'll 


111 
US 
0-7 
0'5 
H-3 
n:S 
1-2 


PerCent. 

3-3 

3'2 
32 
27 
n-3 
0-3 
2'3 


Per  Cent. 
59 
5- 9 

no 

G'O 

fll 
II-  i 

5-3 


Per  Cent. 
3'2 
1*5 

2-3 
2'0 

4-8 
If  t 
C'3 


Ter  Cent. 
3  no 
5-80 
.-.•nil 
4-70 
n- in 
0'5S 
1-60 


Per  Cent. 
7'3S 
7-38 
7-87 
7-79 
u-iii 
0-60 
3-43 


A  similar  series  of  experiments  with  calcium  sulphite  gave  the  following  results :— 


Strength. 

Alcohol. 

Acetic  Acid. 

Interval. 

Interval. 

24  Hours. 

72  Hours. 

8    Days. 

22   Days. 

:.2    Days. 

112    Days. 

:.2  Days. 

112  Days. 

No  1 

Per  Cent. 
0-3 
u-3 
u-3 
0-3 
0-3 
10 

Per  Cent. 
0-8 
0-3 
u-3 
11-4 
0-6 
1-2 

PerCent.      PerCont. 
0-2                 nil 
0-3                   0-3 
ll!                   3-9 
0-9                   4-8 

r;              o'O 

2-3                     5-3 

Per  Cent. 
0-4 
5-4 
6-1 
6-S 
i;-2 

0-3 

Per  Cent. 
3-9 
3-9 
3-9 

4-0 
S'2 
2-2 

Per  Cent. 
0-57 
0-48 
n-41 
IV41 
0-41 
1I52 

Per  Cent. 
IV  41 

2. 
.      S. 

1    ,.     500 

1    .    l.iinii 

0-41 

n-  ll 

..    4. 

1    .,  2.0.10 

u-41 

1    ..  4,000 

3-011 

..    '-.. 

Blank 

3-43 

volume  of  alcohol  desired  in  the  finished  hydromel.  More- 
over, owiug  to  the  absence  of  materials  suitable  for  the 
nutrition  of  yeast,  it  is  necessary  to  add  a  yeast  food 
similar  to  that  prepared  for  the  purpose  by  Gastine 
(Comptes  Kend.  109,  479  ;  this  Journal,  1889,  910)  ;  other- 
wise the  fermentation  will  be  incomplete.  Tb?re  is  no  direct 
evidence  that  the  ancients  made  or  did  not  make  any 
additions  for  this  purpose ;  but  their  honey  was  less  pure, 
and  the  fermenting  vessels  were  put  lo  other  uses  ;  hence 
a  sufficiency  of  yeast  food  might  easily  be  present.  An 
addition  of  tartaric  acid,  to  supply  the  requisite  acidity  lor 
for  the  development  of  the  yeast,  ami  of  tannin  for  clarify- 
ing and  preserving  the  wine,  is  also  advantageous.  Other 
conditions  necessary  to  the  normal  course  of  fermentation 
are  :  pure  water,  clean  vessels,  absence  of  bad  smells,  the 
use  of  high-class  yeast,  maintenance  at  suitable  temperature, 
and  a  sufficient  degree  of  aeration. 

From  fermentations  made  on  a  small  seal;  by  the  author 
at  II. i  1896,  with  a  wort  containing  25  per  cent. 

of  honey  and  S  grins,  of  Gastine's  yeast  food  per  litre,  the 
aturc  being  maintained  -o  2  >  C.  (except  one  sample, 
kept  at  In  ('.),  it  appears  that  honey  wort,  whether 
sterilised  or  not,  becomes  infested  with  mould  and  ferments 
if  exposed  to  the  air;  that  eold  restricts  the  fermentation; 
thai  the  Savouring  influence  of  the  different  yeasts  employed 
was  in  masked  by  a  bitterness  of  unknown  origin, 

and  not  observed  on  other  occasions ;  and  that  the  propor- 
tion of  honey  was  too  low:  the  worts  containing  an  addition 
of  dried  raisins  or  an  extra  amount   of  heather  honey  (30 


—  A.  K.  M. 

per  cent,  in  all)  giving  the  best  results — a  circumstance 
explicable  by  the  residual  extract  imparting  fulness  to  the 
flavour. 

In  making  a  hydromel  from  honey  and  raisins,  the  yeast 
was  prepared  by  exposing  oOu  gnus,  of  white  sultana  raisins 
in  7  JO  e.c.  of  sterile  water  to  a  temperature  of  20° — 25,J  C. 
for  five  days,  with  due  precautions  against  infection.  The 
wort  was  obtained  by  adding  5  kilos,  of  the  same  raisins 
and  22' 5  kilos,  of  white  honey  to  sufficient  warm  water  to 
make  a  total  volume  of  about  70  litres,  which,  after  the 
solution  of  the  honey,  was  pitched  with  the  above  leaven, 
and  left  to  ferment  at  20° — 2  j:  C.  in  closed  vessels.  At 
the  end  of  three  weeks,  fermentation  had  subsided,  and  the 
first  racking  was  performed,  the  pulp  being  pressed  and  the 
runnings  returned  to  the  bulk.  Fermentation  then  pro- 
ceeded actively  for  another  week,  and  gradually  terminated, 
whereupon  5  grms.  of  tannin  were  mixed  in  with  the 
liquid,  which  was  then  bunged  and  placed  in  a  cellar, 
where,  after  a  second  racking,  it  remained  for  a  year,  ami 
was  bottled.  The  resulting  hydromel  was  between  Madeira 
and  Champagne  in  colour,  full,  of  very  fine  flavour,  and 
contained  13  per  cent,  of  alcohol. 

The  author  recommends  the  addition  of  honey  to  the 
juice  of  several  varieties  of  fruit  too  poor  in  sugar  to 
produce  beverages  rich  in  alcohol  though  containing  an 
ample  supply  of  yeast  food,  and  he  gives  the  following 
particulars  of  the  ,-ugar  content  of  each,  with  the  amount 
of  honey  to  be  added  per  100  litres  of  juice  .- — 


Apple.        Pear         Plum. 

SI  i     H  ■            Basp- 

berry.        be 

"Myrtille." 

Large             Small        „  .  . 
Gooseberry.  Gooseberry.    "aLsins- 

1 
1"     18             is                <;-.-,               10                0-5                4                     5                    7          1          6'5                15 
20-12            12                                   20              23                  26                   25                  23                    :.                    15 

1 

He    I  prepared    a     hydromel     with    malt     wort, 

2   litre-  5  kilos.;  water.   la   litres;  tartaric  acid, 

IS  grms.,    which   fermented   satisfactorily,   ami  yielded  a 
everagc.— C.  S. 

Wine,  i '"   ■  "■  ■  '■!    [carina  (Af 'ties)  in.     L.  Mathieu. 
I  omptes  Rend.  ls;i7,  125,  [8],  100—401. 

R   1  '1-  1  31  7,   36  1  )  has   pointed  out 
that    the  sediment    of  wines    produced    from  dried   grapes 


occasionally  contains  the  remains  of  an  acarina  {Carpa- 
glypus  passularutn).  The  author  has  frequently  observed 
such  remains,  entire  or  fragmentary,  in  wines  of  un- 
doubted purity  (i.e.,  not  produced  from  raisins),  espe- 
cially in  white  wines  grown  in  the  Champagne  and  Bordeaux 
districts.  Two  species  of  these  mites  have  been  identified 
(Glyciphagus  cursor,  Gervais,  and  Tiroghj plats  farina'. 
de  Gyer),  being  found  in  considerable  numbers,  and  multi- 
plying freely,  in   the  growth   of  mould    developed   on  the 
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corks  of  bottlea  stored  horirontallj  in  a  dark  situation.     In 
■   it-~t  tube,  containing  2-  -'i  •Imps  of  wine,  these  mites  also 
develop  rapidly,  J>iin^  able  apparently   i"  utilist 
the  extractives   of  the    wine   for   their   sustenanci 
remains  of   50   mites,  when  macerated  for  several  months 
with   T'„  litre    of    wine,    did    not   impair    its    flavour    in 
the   least.      The  author  concludes  thai    (he   presen  e   of 
acarina  in  :i  wiuc  does  not   aecessarih  indicate   its  pn 
lion  from  raisins.     He  is  of  opinion   that  their  presence  in 
the  storage  cellar  may  possibly  bring  about  the  dissemina 
tion  of,  and  contamination  of  the  wines  with,  Mycoderma 
vim.  -II.  T.  P. 

Win,   that  has  losi  its  Colour  {"Cass  trption   of 

Oxygen  in.    J.    Lahorde.    Coniptes    Bend.   125,     i   ■ 

848. 

Win  \    wines    that   have  deteriorated   in,   or   lost   colour 

arc  repeatedly    agitated  by  the  injection  of  a 

knoHn  volume  of  air,  absorption  continues  daring  four  to 

eight  days,  and  then  ceases,  the  amount  of  oxygen  taken 

up  and  of  t  i  i   formed,  being  in  three  instances  as  follows  : — 


S 


o  absnrl 

Litre. 


led  per 


N 

:;:i 

0-63 

..    '.' 

Bt-0 

0"  17 

uo*a 

i 

[lie      *  ratio,  which  ij  variable,  and  is  greatest  in  the 

initial    Stage   with   wines    much   off   colour,    is    always 
than  unity. 

The  effects  of  "  casse  "  may  be  artificially  produced  by 
inoculations  with  lacease  or  with  diastatic  liquid  from 
Botrytis  tittered  (this  Journal,  1M97,  156),  and  this  liquid 
is  itself  capable  of  absorbing  49*6  c.c.  of  oxygen  and 
producing  13*8  c.c.  of  COa  per  litre— i.e.,  it  acts  very 
similarly  to  wine  off  colour,  and.  like  the  oxydase  of  the 
latter,  thereby  loses  its  oxidising  power,  probably  as  a 
result  of  the  combustion  of  its  elements. 

Heat  decreases  the  activity  of  the  oxydase,  the  absorption 
of  oxygen  being  found  to  be  reduced  to  the  normal  when 
u  wine  liable  to  much  deterioration  through  "  c:is*e  "  was 
heated  in  bottle  to  7.V  C,  though  at  60  C.  the  oxydase 
remained  unaffected. 

In  the  proposed  remedial  SOa  treatment  i  Bonffard),  the 
absorption  of  oxygen  remains  practically  the  same  as 
before,  and  since  it  is  found  that  some  of  the  Si >,  is  still 
unoxidised  wht-n  absorption  has  ceased,  it  would  appear 
that  oxydase  has  a  superior  affinity  for  oxygen,  and  also 
that  the  undoubted  efficacy  of  thi    S  ther  due  to  its 

oxidisability  nor  to  destruction  of  the  oxydase. — C   S. 

Sweet  Wines,  Determination  of  Glycerin  in.     G.  Fabris. 

Ann.  del.  Lab.  (him.  l/entr."  delle  Gabelle,  III.,  225. 

s      under  XXIII.,  page  830. 

PATENTS. 

Pure  Vt  ..-.  I  V.  ■  or  Improved  Method  of  and  Appa- 
ratus for  the  Manufacture  of.  G.  E-  Jacquemin,  Mal/.e- 
ville.  France.     Eng".  Pat.  2i,011,  Sept.  82,  1896. 

Aboit  a  hectolitre  of  wort,  or   other   fermentable   liquid 
containing  matter  suitable  for  the  nutrition  of  yeast,  i~ 
folly  sterilised,  cooled  to  28° — 30°  C,  and  passed  into  a  second 

sterilised  vessel  employed  for  the  production  of  the  first 
yeast.  The  selected  pure  yeast  is  introduced  at  the  opening 
of  the  thermometer,  the  latter  replaced,  and  the  contents  of 
the  vessel  aerated.  When  the  fermentation  is  proceeding 
actively,  the  liquor  is  run  into  a  third  receiver  of  larger 
capacity  than  the  second  ;  sterilised  wort  is  subsequently 
added  aod  an  augmentation  of  yeast  effected.  This  product 
is  aerated  for  about  12  hours,  and  a  certain  quantity  drawn 
oft  into  a  fourth  receiver,  which  is  supplied  w  ith  sterilised 
wort.  In  this  way  a  third  yeast  is  obtained,  which,  as  soon 
as    mad-,   is    directed   according   to   the    requirements 


manufacture  into  fermentation  vat-.     The  quantity  of  liquor 
containing  yeast  taken   from   th.-   third    receiver   i-    repl 

by  an  ime  "t  stei  ilisi  d  wort. — .1.  I..  B. 

Fruit  Juices  {Fruit  and  Grapt    H  P      ess  for  the 

Production  of  Won- Alcoholic  or  Feebly  Alcoholic,  which 
maybe  Kept  or  Preserved  without  Change.     II.  Muller- 
Thurgau,    Waedenswcil,    Switzerland.      Bug.    Put. 
Jan.  13,  i  - 
\i  hi;    the    fruit  juice,    freed    from    skins    and 
heated  to  60    or  70    ( '.  for  half  an   hour  in  a  closed   vessel, 
it   pas-es   into  a  sterilised   settling   vat;  the  juice  i-  then 
filtered,  and  sterilised  bj    heating  to   60° — 70    C.     If  the 
product  i-  to  be  naturally  coloured,  the  juice-  is   heated  and 
passed  through   a   receiver  containing  the  skins,  the  subse- 
quent treatment  being  the  same  as  above.     <  In  the  other 
hand,  the  juice  and  skins  are  h  ther.  the  latter 

Hid  the  filtered  liquor  sterilised.  Should  a  small 
amount  of  alcohol  be  necessary,  fermentation  is  allowed  to 
proceed  to  the  desired  extent  prior  to  the  first  heat 

—J.  L.  1!. 

Wine,  Beer,  and  Other  Liquids;  I'm/,  ting  Bottles  and 
their  Contents  against  Injury  or  Loss  during iji  <>p<  ra- 
tion of  Sterilising  of  Pasteurising ■   A  Method  or  Means 

of.     C.  Amen',    [seghem,  Belgium.      Eng   i'at.   16,091, 
duly  6,  1897. 
\   i"  o  i:i  k  wire,  bent  over  in  the  form  of  a  hook  at  one  end, 
-ponded  inside  the  neck  of  the  bottle  before  tie    ei  ik  i- 
inserted;    the    minute    passage    thus    formed   permits    the- 
escapc   of   steam,  carbonic   acid,    &c,   and    prevents    the 
accumulation  of  pressure  within  the  bottle.     After  sterilisa- 
tion is  finished,  the  wire  i-  withdrawn  and  the  cork  pushed 
home. — L.  A. 

XVIII.-FOODS;  SANITATION.  WATER 
PURIFICATION,  &  DISINFECTANTS. 

(A.)—  FOODS. 

Lupin  Seeds,  Th-p  Proteids  of.     T.  B.  '  Ishorne  and  G.  F. 

Campbell.  J.  Amer.  (hem.  Sic.  1K97,  19,  454—482. 
Bern  the  yellow  aud  blue  lupin  have  long  been  cultivated 
in  Europe,  on  account  of  their  readiness  to  flourish  on  sandv 
or  gravelly  soils.  By  their  help,  poor  or  *'  worn  out  "  land 
has  been  rendered  fit  for  agricultural  purposes,  as  these 
plants  furnish  much  fodder,  and  when  ploughed  in  green, 
they  rapidly  impregnate  the  soil  with  Illinois. 

Bitthauseo  (J.  Prakt.  (  hem.  103,  7*  ;  ibid.,  Mew  Series, 
24,  222,  and  26, ->->->  found  the  characteristic  proteid  of 
yellow  and  blue  lupin  seed  to  be  conglutin  ;  his  preparation 
from  the  yellow  lupin  contained  1  per  cent,  of  sulphur, 
whilst  that  fror-.  the  blue  variety  contained  O-.i  per  cent.: 
in  other  respects  the  two  couglutins  were  similar.  This 
author  also  obtained  a  body  which  he  believed  to  be 
legumin. 

The  authors  find  that  hoth  yellow  and  blue  lupin  seeds 
contain  very  little  proteid  matter  soluble  in  water,  that 
of  the  yellow  lupin  amounting  to  0'37  per  cent.  A  part 
of  this  consists  of  proteose,  but  whether  tbe  remainder 
is  albumin  or  a  globulin  soluble  in  verj  dilute  salt  solu- 
tions, was  not  determined.  Peptone  is  net  contained  in 
the  freshly  ground  seed,  but  is  formed  in  small  quantitv 
alter  prolonged  contact  with  water.  The  greater  portion 
of  the  proteid  matter  contained  in  these  seeds  is  soluble 
in  saline  solutions,  the  yellow  lupin  yielding  26*2  per  cent, 
of  conglutin.  Preparations  from  the  blue  lupin  are  usually 
much  purer  than  [hose  from  the  yellow,  for  the  latter 
contain  a  considerable  quantity  of  a  substance  containing 
sulphur,  from  which  conglutin  may  be  separated  by 
fractional  precipitation  of  dilute  salt  solutions.  This 
explains  why  Ritthausen's  conglutin  Qloc.  cit.)  from  the 
iw  Inpin  contained  twice  as  much  sulphur  as  that  from 
the  blue  lupin.  When  purified,  no  difference  in  properties 
and  reactions  could  be  detected  between  preparations  from 
the  two  seeds. 

The  conglutin  from  the  yellow  and  blue  lupin  were  found 
ntain carbon,  50*91,    51*13;    hydrogen,    6*88         - 
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nitrogen,    17-93,    18-11  j    sulphur,  0-52,   0-32;    oxygen, 
nt   respectively.     Conelutin  is  easily 

soluble  in  sodium  chloride  solutions  containing  above  5  per 
cent  i  in  dilution  it    is   precipitated,     hi  a   salt 

solution  il  tly  unaffected  by  prolonged  heating  in 

a  boiling-water  bath;  but,  ou  standing,  n  solid  o 
jelly  i3  "formed,  which  becomes  clear  and   fluid  on  again 
heati   _  •  other  globulins,  conglutin   does  not  yield 

insoluble   (coagulated)  products  by    washing   with   alcohol 
after  drying. 

The  preparation  of  proteid  soluble  in  0-2  per  cent,  potash, 
rave  the  following  numbers  on  analysis: — Carbon,  51-40; 
hydl  ':   nitrogen,  16"43;  sulphur.    1-03  j  oxygen, 

the  insolubility  of  this  substance 
in  any  medium  but  alkalis,  and  the  difficulty  of  making  pure 
preparations,  nothing  further  was  learned  respecting  it. 

-J.  L.  B. 

Starch  Manufacture,  The  Digestibility  of  certain  By- 
/-..  I-   Schultze.     Jahresbericht  der  agr.  Vers.- 

Station  zu  Breslau,  l  - 

Bv  artificial  digestion  with  gastric  juice  and  pancreas 
secretion,  it  was  found  that  98  per  cent,  of  the  proteids  of 
gluten  meal,  obtained  in  the  manufacture  of  wheat  starch, 
and  715  per  cent,  of  the  proteids  of  molasses  pulp  (81)  per  cent. 
of  potato  pulp  and  20  per  cent,  of  molasses)  were  rendered 
soluble.     These  two  substances  are  therefore  useful  foods. 

—A.  L.  S. 

Cow  Pea,  '('lie  Proteids  of  the  (  Vigna  Catjang).  T.  B. 
Osborne  and  G.  F  Campbell.  J.  Anier.  Chem.  Soc. 
1897, 19,  494—50  I 

As  a  result  of  these  experiments  the  authors  conclude  that 
the  principal  proteid  of  the  cow  pea  is  a  globulin,  much 
resembling  the  legumin  of  the  pea  and  vetch,  but  differing 
from  them  in  composition  and  properties.  It  is  Darned 
vignin.  On  analysis  this  proteid  was  found  to  contain 
carbon,  52-64  ;  hydrogen,  6-95  ;  nitrogen,  17-25;  sulphur, 
0-50;  oxygen,  22 "66.  Besides  vignin,  the  cow  pea  con- 
tains a  globulin  having  the  composition  and — so  far  as 
could  be  determined — the  properties  of  phaseoliu,  which 
occurs  in  the  kidney  bean  (Phaseolus  vulgaris),  and  the 
adzuki  bean  (P.  radiahis). 

The  cow  pea  contains  also  a  third  globulin,  soluble  in 

very    dilute  sait  solutions,    whieh  could    only  be  partially 

precipitated  by  dialysis  in    water,  but   completely,    in  the 

[Filiated   form  by  dialysis  in   alcohol.     This  substance 

osely  resembles  in  properties  and  composition,  bodies 
obtained  from  several  other  leguminous  seeds.  On  analysis 
this  substance  gave:  carbon,  53*25;  hydrogen,  7-07; 
nitrogen,  16-3C;  sulphur,  1-11  ;  oxygen,  2221  percent. 

—J.  L.  li. 

Adzuki  Bean,  Proteid  of  the  While  Podded  (Phaseolus 
Radiatus).  T.  Osborne  and  F.  Campbell.  J.  Amer. 
I  hem.  So-.  1897,  19,  509—513. 

Bv  treating  the  meal  of  this  bean  with  10  per  cent,  sodium 
chloride  solution,  and  saturating  the  extract  with  ammonium 
sulphate,  the  authors  have  isolated  a  globulin,  the  sodium 
chloride  solution  of  which,  on  dilution  with  water,  and 
dialysis,  yielded  three  fractions.  The  analysis  of  these 
preparations  -bowed  that  fractional  precipitation  bad  brought 
about  no  separation,  aud  that  the  globulin  is  identical  in 
com,  eolin    derived   from    the  white  bean 

(/'.  vulgaris).     The  phaseolin  from  adzuki  bean  was  found 
to  contain  carbon,  52*56  ;  hydrogen,  6"97  ;  nitrogen,  16-45  ; 
hur,  n-57:  23*45  per  cent.     The    reactions   of 

this  globulin  are  identical  with  those  of  the  phaseoliu  from 
the  white  bean. 

Another  proteid  not  precipitated  by  ammonium  -ulphate 
wa-  obtained;  it  had  the  composition:  carbon,  j:j-97; 
hydrogen,  7'01  ;  nitrogen,  16  31  ;  sulphur,  0-8-1  ;  oxygen, 
21*83.  Proteids  of  similar  composition,  and  obtained  in 
a  like  manner,  are  found  in  the  pea,  vetch,  anil  cow  pea, 
and  the  author;  thai   there  is  evidence  of  a  distinct 

alin  which  can  only  partly  be  removed  from  it-  Eolution 
dialysis    in    water,     but    is    wholly     Be]  in     a 

coagulated  form  by  dialysis  ju  alcohol.— J.  Ei.  B. 


Sunflower  Seed,  The  Proteids  of  the.  T.  IS.  ( isborne  and 
G.  F.  Campbell.  J.  Amer.  Chem.  Soc.  1897,  19,  487— 
494. 
Ritthvusen  (Pfliiger's  Archiv.  1880,  21,  891  found  that  by 
extracting  sunflower  meal  free  from  oil,  with  very  dilute 
alkali  a  proteid  was  obtained  which,  according  to  the  authors, 
closely  resembles  the  globulin  edestin  (this  Journal,  1896, 
ii",i.  By  extracting  sunflower  meal  in  a  Squibbs  per- 
colator with  alcohol  of  o'820  sp.  gr.,  an  acid  was  isolated, 
which  the  authors  affirm  to  be  heliauthotannie  acid.  The 
meal  residue  was  air-dried,  and  treated  with  10  per  cent. 
sodium  chloride  solution.  The  filtered  extract  was  saturated 
with  ammonium  sulphate,  and  from  the  precipitated  proteid 
a  substance  was  obtaiued  which,  on  analysis,  gave  the 
numbers:  carbon,  51-54;  hydrogen,  6*99;  nitrogen,  18-58, 
sulphur,  1 -00:  oxygen,  2171.  This  preparation,  both  in 
composition  and  in  its  behaviour  towards  reagents,  resembles 
edestin,  and  it  is  concluded  that  this  is  the  principal  proteid 
present  in  the  seed. — J.  L.  B. 

Globulin,  Effect  of  Minute  Quantities  of  Acid  on  the  Snlu- 
bility  of.  in  Salt  Solutions.  T.  B.  Osborne  and  G.  F. 
Campbell.     J.  Amer.  Chem.  Soc.  1897,  19,  482—487. 

The  authors  have  obtained  a  globulin  from  the  castor  seed, 
part  of  which  was  soluble  and  part  insoluble  in  a  solution 
of  sodium  chloride.  By  further  treatment  of  the  soluble 
portion  with  brine,  two  fractions  were  obtained,  the  one  not 
precipitated  by  saturation  with  salt,  the  other  insoluble  in 
saturated  brine.  Two  fractions  were  also  derived  from  the 
portion  of  the  original  globulin,  insoluble  in  10  per  cent, 
solution  of  sodium  chloride.  These  four  fractions  bad  prac- 
tically the  same  composition,  but  behaved  differently  towards 
certain  reagents.  When  treated  with  a  quantity  of  acid  too 
small  to  be  detected  with  litmus  or  by  analysis,  changes  were 
produced  in  the  fractions  soluble  in  saturated  salt  solutions  ; 
and  products  resulted  having  the  same  general  properties  a- 
those  exhibited  by  the  fractions  insoluble  in  saturated  brine. 
Similar  results  were  obtained  by  acting  on  edestin — the 
proteid  of  the  hemp  seed — with  very  small  quantities  of 
acetic  acid.  The  same  change  apparently  takes  place  by- 
keeping  the  proteid  for  a  long  time  in  a  dry  condition. 

It  is  evident  that  this  change  to  a  condition  in  which  the 
globulin  is  precipitated  by  salt,  is  an  intermediate  step 
towards  the  development  of  the  insoluble  form — the  so-called 
"  albuminate  "  of  Weyl ;  and  the  authors  note  that  by  treat- 
ment with  warm  common  salt  solution  the  insoluble  matter 
can  be  changed  into  the  form  soluble  in  cold  salt  solution, 
aud  precipitahle  by  saturation  with  common  salt. 

Attention  is  drawn  to  the  fact  that  the  only  animal 
globulin  obtained  from  an  acid  tissue  is  myosin,  aud  that 
this  substance  is  not  only  readily  precipitated  by  saturating 
with  salt,  but  that  it  quickly  and  spontaneously  changes  to 
the  insoluble  form,  known  as  syntonin. — J.  L.  B. 

Raw  and  Boiled  Milk,  Reagents  distinguishing  between. 
K.  Dupouy.  Bull.  Soc.  Pharrn.  Bordeaux,  March  1897; 
Analyst,  1897,22,   [257],  211. 

See  under  XXIII.,  page  828. 

Caff'  i  in  i.i  Coffee,  New  Method  of  Estimating. 
E.  Tassilly.     Bull.  Soc.  Chim.  1S97, 17,  [15],  706. 

See  under  XXIII.,  page  831. 

Caffeine,  Determination  of,  in  Coffee.     E.  Tassilly. 
Bull.  Soc.  Chim.  17,  [15],  701. 

See  under  XXIII.,  page  831. 

(B.)— SANITATION;  WATER  PURIFICATION. 

Arsenical  Poisoning  by  Wall  Papers,  The  Cause  of. 
T.  Bolas.     J.  Soc.  Arts,  45,  1897,  1101. 

It  has  long  been  recognised  that  arsenical  wall  papers  do 
serious  mischief,  but  the.work  of  Gosio  and  of  Emmerling 
seems  to  have  chared  up  that  mystery  which  has  surrounded 
the  matter.  Certain  moulds,  including  the  very  common 
mucor  mvcedo,  have  a  remarkable  property  of  decomposing 
ileal  compounds,  with  the  evolution  ot  volatile  products 
containing   arsenic,  and  the  highly  poisonous  character  of 
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volatile  arsenical  compounds,  coming  into  the  system  bj 
«j\  ..f  ih.-  respiratory  organs,  is  well  known.  Arsenioua 
acid  i-.  even  iu  small  quantities,  a  bighl)  Antiseptic  snb 
stance  and  poisonous  to  moulds;  so  the  throwing  off  of  the 
arsenic  in  a  volatile  form  may  be  an  effort  of  nature  to  cast 
nut  the  poison.  The  arsenical  copper  greens,  and  o 
colouring  matters  containing  arsenic,  are  still  used, 
paradoxi  a!  ns  it  maj  La  bj  no  means  improbable 

that  ili'-  mi  >aa  wall  papers  are  those  containing  a 

:i  mere  trace  of  arsenic,  Bince  when  the  quantity  is  large  the 
mou  I  List     I'r.u-i  -  ol  lj  come  into 

papers  from  the  imperfect  washing  of  vessels  used  to 
contain  the  more  bighl)  arsenical  colours.  Bfow  that  boric 
acid  is  very  cheap,  the  old  and  perhaps  Fors  stion 

of  BoUey  to  use  a  precipitated  borate  of  copper  as  a  green 
pigment  in  place  of  the  arsenical  green  deserves  attenti.ni. 
I'.oll.y's  green  is  prepared  by  taking  two  pints  of  blue  vitriol 
(crystallised  cupnc  sulphate)  and  three  parts  of  borax  in 
separate  quantities  of  cold  water  and  mixing;  after  which 
the  precipitate  is  washed  and  dried.  Dyed  and  printed 
fabrics  now  very  frequently  contain  traces  of  arsenic. 

II',  icid  from  Metal  Works.     Public  Health  Engineer, 

i  i  it.  2,  1897,  II.'.. 

5      under  V.  ;>"</,  B01. 

PATENTS. 

Filtering  Apparatus  [Wata    .     VV.  Defriep,  4.  Danes  Inn. 

Strand,  London.     Eng.  Pat.  19,039,   i.ug.  28,  1896. 

Tiik  filler  is  provided  or  connected  with  an  air-tight 
chamber  for  the  filtered  water,  and  with  a  pump  arranged 
t.i  exhaust  air  and  draw  water  from  the  chamber.  The 
pump  lever  nia\  be  arranged  to  also  work  a  second  pump 
to  supply  water  to  the  filter,  Sec.,  a  ball-cock  being  employed 
tu  regulate  the  supply. —  I!.  A. 

Filtering  Liquids  [Water],  Impts.  in  mu!  connected  with 
Apparatus  for.      W .    Reeves    and   The    Reeves    Patent 
Filters  I  o.,  Ltd., both  of  39,  Victoria  street.  Westminster. 
I    Pat  21,805,  I  let.  2,  1896. 

Tin:  filter  can  be  divided  into  au  upper  and  A  lower  chamber 
(the  latter  containing  the  filtering  medium)  by  means  of  a 
removal 'le  water-tight  division  or  valve.    When  it  is  necessary 

to  cleanse  the  filter,  the  valve  is  closed,  and  the  upper 
chamber  is  tilled  with  water,  which  passes  through  a  valve- 
controlled  pipe  to  the  bottom  of  the  lower  chamber,  then 
upward  through  the  filtering  medium,  and  is  discharged 
through  an  overflow  pipe  at  the  top  of  the  lower  chamber. 

— li.  A. 

Tobacco,  or  o/ the  Smoke  therefrom,  far  the  purpose  of 
Increasing  its  Salubrious  Effect  on  the  Smoker,  and  in 
means  therefor  ;  Impts.  in  the  Treatment  of,  E.  T.  C. 
Weihcrs,    Romford,    Essex.     Eng.    Pat.   22,192,  Oct.   6, 

1S9U. 
The  tobacco,  the  paper  for  making  cigarettes,  or  a  porous 
plug  for  inserting  in  a  pipe,  is  sprayed  with  a  mixture,  in 
stated  proportion-,  of  the  following  ingredients :  benzoic  acid, 
tannic  acid,  essences  of  cinnamon,  myrrh,  juniper,  aniseed. 
and  elder  flower;  benzoin  and  spirits  of  wine.  In  the  case 
of  the  plugs,  borax  and  alum  are  first  added  thereto. — K.  S. 

Tanks  and  Filters  fur  Precipitation  and  Filtration  Purposes, 
and  in  the  Appliances  and  Fittings  arranged  for 
the  same;   Impts.  in  the  Construction   of.     II.  L.  Hinnell, 
Manchester.     Eng.  Pat.  23,503,  Oct  10,  189C. 

The  tank  described  is  oblong  in  shape  and  divided  into 
compartments  by  transverse  weir  walls.  Attached  to  each 
weir  wall  by  brackets  is  a  vertical  scum  plate,  which  dips 
below  the  surface  of  the  liquid  and  keeps  back  floating 
matters.  The  sewage  enters  the  first  compartment  from  a 
distributing  trough  (which  extends  from  side  to  side,  and  is 
provided  with  openings  at  intervals),  flows  from  compartment 
to  compartment  under  the  scum  plates  and  over  the  weir  walls, 
and  has  its  exit  through  a  channel  containing  a  strainer 
formed  of  parallel  bars  or  plates,  od  which  filter  cloth  may 
be  stretched. — L.  A. 


r,   Impts.   in    ]  Water',  and   in  Materials  oi    Com- 
positions for  Filtering.    G    s   Marris,  Islington  Stamping 
Work-.   Ladywood,   Birmingham,  and  W.  J.  Geoi 
Cambridge  Street,  Birmingham.     Eng  Pat.  24,051,  Oct, 

28,  i 
In    a    filter    baling   the    filtering    material    in    the  form  of  a 

thin  disc,  the  di-  lar  opening  bet  n 

tho  upper  and  lower  chambers  of  the  filter  bj  meansofa 
d  ring  fixed  by  o  bayonet  joint,  &c.j  or,  when  the 
disc   is  of  large  -ize.  it   is  supported  and  clamped  on  a 
unl  iti  ss  bar  l.y  a  perfor  u.  d  d    c  by  n 

screw  nut    The  discs  are  made  of  an   intimate  mixtnn 
cellulose  or  woody   fibre,  and  animal  or  vegetable  charcoal 
in   fine    powder,    the    mixture    being    treated   by    pro 
similar  to   tl —    used   in   the   manufacture  of  porous  or 
unsized  paper.     The  filtering    material  is  thus  obtained  in 
the  form  of  a  tissue,  which   i-   pi  ivered  on  both 

-ides  iv  itb  ii"  i .  and  cut  into  disc-.—  R.  A. 

Purification  of  Water  in  Open    Vessels,  Imp's,  in  Mt 
for.     A.    Dervaux,   17.   Rue   Faidherbe,    Lille,   France. 
Eng.  Pat.  6511,  March  L2,  1897. 
FOR    purifying  water    containing  bicarbonate  of  lime,  the 
wat.r  is  passed  through  an  upright  vessel  so  as  to  form  a 
downward  current,  and  -tram  i-  led  into  the  water  at  the 
bottom    of  the   current    so  as  to  pass  upwards  through  the 
same,  the  supply  of  water  or  steam  being  regulated  sa  that 
the  steam  condense!    before   reaching  the  upper  end  of  the 
column  of  water  in  the  vessel.     In  the  apparatus  described 
the    regulation    i-    effected   by  a  float  or  areometer,  pla 
within   the   vessel   ami  connected  to  the  water- or  steam- 
supply-cock. —  K.  A. 

(C.)— DISINFECTANTS. 
PATENTS. 

Formic  Aldehude   Vapours,  Impts.   in  the   Production  of. 

.1.  J.  A.  Trillat,  Paris.     Eng.  Pat.  19,744,  Feb.:,.  IS 

(Under  Internat  Convention.) 
Instead  of  directly  transforming  methyl  alcohol  into 
formic  aldehyde  by  means  of  the  apparatus  described  in 
Eng.  i'at.  17,177  (this  Journal,  1897,  695),  the  same 
apparatus  maybe  used  to  vaporise  formalin  solution  or  to 
project  it  in  a  fine  state  of  division  into  the  air.  To 
vaporise  the  solution,  a  rapid  current  of  steam,  carbi 
.  or  compressed  air  may  be  employed,  and  a  mineral 
.  .</.  calcium  chloride,  may  be  dissolved  in  the  solution, 
thus  allowing  it  to  be  heated  above  100  C.  For  spraying 
the  solution,  any  of  the  means  already  in  use  for  the 
treatment  of  vines  by  copper  solution  may  be  utilised. 
The  vapours  are  preferably  warmed  in  any  suitable  way, 
and  then  scattered  into  the  atmosphere  to  he  disinfected, 
by  means  of  a  revolving  fan. — L.  A. 

Aromatic  Fluoro  Compounds,  A  Process  for  the  Production 
of.  F.  Valentincr,  Leipzic,  Germany.  Eng.  I'at.  9827, 
April  17,  1897. 
As  an  example  of  the  method  employed,  the  patentee  gives 
tl.-  following  details: — 10  kilos,  of  phenetidine,  dissolved 
in  22  kilos,  of  hydrochloric  acid  and  20  litres  of  water,  are 
diazotised  with  5' 11  kilos,  of  sodium  nitrite,  and  the 
resulting  diazo  chloride  solution  is  decomposed  with 
30  kilos"  of  hydrofluoric  acid.  After  separating  the  oil.  it 
i-  distilled  with  steam  and  fractionated.  The  pure  product 
is  a  yellow  liquid  smelling  pleasantly  of  aniseed.  It  melts 
at  17:  C.  and  boils  at  197°  C— T.  A.'  L. 

Disinfection  by  Menus  of  Formaldehyde,  Impts.  in  or 
relating  to.  VV.  Loebinger,  Berlin.  Eng.  I'at.  17,404. 
July  24,  1S97. 

Porous  plates  of  plaster  of  Paris  or  earthenware  are 
soaked  in  formaldehyde  solution  aud  suspended  iu  the 
space  to  be  disinfected,  or  the  solution  may  be  placed  in 
porous  fla-k-  similarly  suspended. — L.  A. 
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XIX.-PAPER.  PASTEBOARD.  Etc. 

PATENT. 

Waterpro  Fabric,  and  the  like;   A  Process  for 

the    Manufacture   of.       A.   Scheufelen,   Oberleuningen, 

Wfirtemberg,  Germany.    Bug.  Pat  11,795,  May  12,  1897. 

There  is  claimed  "  the  process  of  manufacturing  waterproof 

paper,  fabric,  an.',  the  like,  consisting  in  fixing  compounds 

in  on  the  fibres  by  means  of  formic  aldehyde." 

XX.-FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES  AND  EXTRACTS. 

Molybdic  Anhydride,  Seduction  of,  by  Hydrogen,  and 
th.  'Preparation  ni  Pure  Molybdenum.  M.  Guichard. 
Comptes  Keni.  1897,  125,  105  —  106. 

Molybdenum  dioxide,  heated  in  a  current  of  hydrogen, 
begins  to  lose  oxygen  at  about  500  .  but  the  reduction  is 
very  slow  ;  at  550  the  reduction  is  very  distinct,  and  at 
about  600°  the  metallic  state  is  reached  in  a  few  hours  ;  no 
intermediate  oxide  is  produced.  Molyhdic  anhydride, 
Mo03,  is  completely  reduced  to  the  metallic  state  in  about 
S\  hours.  An  oxide  of  the  formula  Mo_,G,  is  not  produced, 
and  where  the  reduction  is  incomplete,  the  product  is  a 
mixture  of  dioxide  and  metal.  In  fact,  there  appear  to  be 
only  two  anhvdrous  oxides  of  molybdenum,  namelv,  Mof>3 
and  MoO.;.-  A.  K.  M. 

Cerium,  The  Purification  of.     Wvrouboff  and  A.  Verneuil. 

Kev.  de  (him.  hid.  1897,  8,  [91],  210—212. 
Cerium  differs  from  its  allied  metals  in  having  a  higher 
oxide,  Ce:iO.,,  which  readily  forms  basic  salts.  On  this 
depends  Mosuuder's  method  of  purification  —treatment 
with  chlorine  in  presence  of  alkali — as  also  Debray's 
method  of  fusion  with  nitre.  The  authors  consider  that 
both  these  methods,  which  are  usually  considered  the  most 
satisfactory  ones,  are  not  calculated  to  readily  yield  pure 
cerium  :  for,  they  point  out,  there  exists  an  intermediate 
oxide,  Ce607  (  =  Ce304.3CeO),  which  is  Tery  stable,  and 
also  forms  basic  salt*,  and  that  in  presence  of  lanthanum 
and  didymium,  more  basic  than  cerium,  a  still  more  stable 
complex  oxide  is  produced  of  the  type  Ce3Oj.3.V/().  in 
which  M  =  Ce  +  La  +  Di.  Thus,  in  Mosander's  method, 
the  prolonged  action  of  chlorine  does  not  prevent  the 
formation  of  the  intermediate  complex  oxide,  whilst  in 
Debray's  process  it  is  produced  on  the  first  application  of 
heat. 

After  Studying  the  conditions  under  which  the  inter- 
mediate oxide  splits  up  into  the  coustituents  Ce,04,  forming 
basic  insoluble  salts,  and  (  e<  »  +  I,aO  +  DiO,  giving  neutral 
Boluble  salts,  the  authors  have  worked  out  the  following 
method  of  purification  : — The  oxides  left  on  moderately 
igniting  the  mixed  oxalates  are  dissolved  in  hot  nitric  acid, 
which  causes  partial  reduction,  and  formation  of  the  inter- 
mediate oxide.  The  liquid  is  evaporated  to  syrupy- 
consistence,  dissolved  in  water,  and  ammonium  nitrate  (to 
5  per  cent.)  added  to  the  hot  solution.  The  intermediate 
ide  is  immediately  dissociated,  the  oxide  Ce3ft_,  being 
precipitated  as  the  basic  salt  (I  ' i-. ,<»,), N ..<  >5.  whilst  the 
protoxides  remain  in  solution.  When  washed  with  a  5  per 
cent,  solution  of  ammonium  nitrate,  the  precipitate  is  quite 
free  from  didymia,  lanthana.  and  yttria.  The  remainder 
of  the  cerium  ('J5  per  cent.)  can  be  recovered  by  adding 
oxalic  acid  to  the  filtrate,  igniting  the  oxalates,  and  repeating 
the  ahove  proce--. 

When  the  mixed  oxides  contain  more  than  50  per  cent. 
of  ceria,  the  oxalates  should  be  dissolved  in  nitric  acid,  and 
hydrogen  peroxide  and  ammonia  added.  The  brown  peroxide 
i«  transformed  into  the  yellow  ceroso-ceric  hydroxide  by 
boiling,  and  this,  when  washed,  is  dissolved  in  nitric  acid  and 
the  puriti  ttasbefore.    The  precipitate  is  still 

imp  •  irb  le  of  any  thorium  present  in  the  original 

oxides  is  simultaneously  thrown  down.   The  cerium  obtained 
from  the  filtrate,  however,  is  quite  free  from  it,  am!  in  auy 
it  may  be    removed  by  a  preliminary  treatment  of  the 
oxalates   or  nitrates,  as  neutral   as    possible,    with    a   con- 


centrated solution  of  ammonium  carbonate  containing 
ammonia,  which  readily  dissolves  the  thorium  salt.  Two 
treatments  remove  all  but  about  1  per  cent.,  and  this  may 
be  separated  by  crystallising  the  sulphates  from  a  solution 
not  containing  free  sulphuric  acid,  when  the  thorium 
sulphate  accumulates  in  the  mother-liquor,  forming  with 
cerium  an  exceedingly  soluble  double  sulphate.  Iron  is 
removed  by  precipitating  cerium  nitrate  or  chloride  from 
hot  acid  solution  with  oxalic  acid  ;  or  by  dehydrating  the 
sulphate  at  400c — 400°,  which  leaves  the  iron  in  an 
insoluble  state. —  C.  A.  M. 

Ammonio-Citratt    <>f   Bismuth,    Examination     of    Trade 

Samples    of.     W.    G.    Stratton.       ISrit.    Pharm.    I'ouf. 
(through  Pharm.  . I.   1897,59,  157). 

The  examination  of  11  samples  of  the  official  Liquor 
Bismuthi  et  Ammonii  citratis  derived  from  different  sources,, 
showed  that  great  variation  existed  among  them,  notably 
in  the  amount  of  ammonia  and  of  citric  acid,  as  shown  in 
the  following  table : — 


Sp.  Gr. 


Per  Cent. 
Bi. 


Per  Cent. 
NH3 


Per  Cent. 
CoH50; 


Impurities.. 


Theoretical 

1-070 

1 

1-070 

2 

L-063 

3 

1-135 

4 

1  07O 

5 

1-073 

6 

1-078 

i 

1-072 

s 

1-150 

:i 

1-070 

10 

1-122 

11 

1-029 

4-375 
1-877 

4-167 
4- 176 
4'7(s 
I '  585 
4-.".  is 
4-285 
5-  55» 
■1  968 
5164 
1-'.U4 


1-048 
0-927 

3'o:S5 
n  71i', 
0-807 
H-S71 
o-'.isu 
3  777 
2-034 
:i  200 
0-686 


3  956 

S-910 

N 

t rates 

3  4i7 

14-209 

3-647 

4-109 

:;  sir 

4-232 

14-736 

6- 126 

H'426 

2-668 

The  large  excess  of  ammonium  citrate  is  probably  added 
in  some  cases  to  render  the  solution  more  stable. — .1.  O.  B. 

Menthol  <  'arbonate,  Preparation  of.     H.  Erdmann. 
J.  fiirprakt.  Chem.  1897,  [13]  and   [14],  43. 

The  pyridine  method  is  stated  to  be  very  suitable  for  the 
preparation  of  menthol  carbonate.  30  grms.  of  menthol  are 
dissolved  in  30  c.c.  of  chloroform,  and  25  c.c.  of  anhydrous 
pyridine  added.  The  mixture  is  cooled  by  means  of  a 
freezing  mixture,  and  53  c.c.  of  a  chloroformic  solution  of 
phosgene  (containing  10  grms.  of  phosgene)  slowly  added 
with  occasional  shaking.  After  standing  one  day  in  the 
cold,  the  whole  is  steamed,  thus  getting  rid  of  the  pyridine 
and  traces  of  unchanged  menthol.  In  the  residue  is  obtained 
a  nearly  quantitative  yield  of  crystalline  menthol  carbonate, 
which  is  washed  with  hot  water  and  dissolved  in  a  large 
quantity  of  hot  alcohol.  The  menthol  carbonate,  being 
only  slightly  soluble  in  alcohol,  separates  out  on  cooling,  in 
the  form  of  long,  white  prisms,  with  a  constant  melting 
point  of  105°  C— A.  8. 

Tropeines  of  the  Triaeetone-amine  Series.     C.  Harries. 
Annalen,  296,  328—343. 

a-Vixvi.niACKToN  \mixk  yields — on  methylation,  extraction 
with  ether,  and  treatment  with  alkali,  and  subsequently  with 
mandelic  acid — a  tropeine  without  physiological  action  ou 
the  eye. 

The  corresponding  compound  of  j8-vinyldiacetonilkamine 
is  prepared  in  a  similar  manner ;  the  methylation  is  carried 
out  as  in  the  case  of  the  a-compound,  but  the  methylated 
base  is  easily  purified,  distillation  of  the  petroleum  ether 
extract  being  sufficient  to  obtain  it  in  crystalline  scales. 
The  aqueous  solutionis  strongly  alkaline ;  the  base  forms  a 
crystalline  hydrochloride,  chloro-aurate  and  platinate.  Con- 
version into  the  tropeine  takes  place  more  rapidly  than  with 
with  the  a-compound.  The  oil  separated  by  sodium  car- 
bonate, crystallises,  and  is  purified  by  recrystallisation  from 
boiling  petroleum  ether.  So  prepared,  the  tropeine  forms 
small  hexagonal  prisms,  which  sinter  at  1083  and  melt  at 
111,  and  are  almost  insoluble  in  cold  water. 

The  alkaloid  placed  on  the  pupil  of  the  eye  causes 
dilation ;  the  maximum  effect  in  man  is  observed  after 
4u  minutes,  and  disappears  af'er  about  an  hour  mid  a  half. 

—A.  C.  W. 
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,.  '    i     II  oil;    Preparation   and    Properties   of 

the  Pure.     II.   Krdiir.inii  and   K.   I'.rdniuon.      .1.    l'rakt. 

Chetn.  1897,  56,  I  -5. 
KinmiNoi  nirin  \\  1 1  i:i  hunk   is  a  well  crystallised 
pound   (.11.   ]-'i .limiiui  and   Hath,  tlii-  Journal,  1896,  292) 

null  ! ill ).     It   is,  however,  nol 

possible  to  prepare  pure  rhodino!  from  this  substance,  the 
diphenylaminc   formed   in    its   -1  on    being    very 

difficult  to  remove.  Pure  rhodinol  was  obtained  bj  lbs 
addition  oi  sodium  chloride  to  rhodinolphthalate  of  silver, 
i  |„H,j.O  i  '  '  I'.-1  O.OAg,  and  decomposition  of  the 
resulting  sodium  salt  by  alkali.  It  is  a  liquid  with  a  very 
pleasant  smell  of  roses;  it  cannot  be  distilled  under  ordinary 
pressure  without  injury  to  its  odour  ;  under  16  mm.  pressure  it 
boils  at  110  -5 — 111  .  The  specific  gravity  at  16  is  0-8812, 
referred  to  water  at  i  .  Warm  rhodinol  dissolves  lithium 
ami  calcium  chlorides ;  the  compound  with  the  latter  salt 

itallises,  but  cannot  be  used  for  the  isolation  of  the 
alcohol,  because  impurities  readily  prevent  its  crystallisation, 
and  wlu-n  decomposed  by  water,  chlorine  compounds  are 
formed. 

It  one  drop  of  rhodinol  be  diluted  with  .">  c.c.  of  al 
and  lo  drops  ol   concentrated  -ulpliuric  acid  added  without 
shaking,  the  acid  sinks,  and  takes  an  intensi  How 

colour;  on   gentry  moviug  the   vessel,  the  colour  turns 
reddish-vi  del   at    thi  i   contact    of   the    liquid-. 

Linalool  slows  a  similar  reaction  the  colour  being  less 
stable,  and  rapidly  turning  brown.  Citronellol  gives  a 
f  abler  coloration  of  a  bluish  lint. — A.  C.  W. 

Rhodinol,  (\  II,  .oil ;  Occurrence  and  Detection  of,  in 
II.  Erdmann  and  1'.  Huth.  J.  Prakt. 
(  hem.  1897,  55,  27—43. 
I'm  smell,  boiling  point,  and  the  sulphuric  acid  test  (see  pre- 
ceding abstract  i  indicate  the  probable  presence  of  rhodinol 
in  an  essential  oil.  1  grin,  of  oil  is  heated  on  the  boi 
water  bath  for  i'  hours  with  1  -.">  grm.  of  diphenylcarbamioe 
chloride  and  1  :ij  grm.  of  pyridiue  ;  the  mixture  i-  distilled 
with  steam,  and  after  about  1  litre  of  water  has  passed  over, 
the  residue,  which  solidifies  on  cooling,  is  crystallised  from 
30  times  its  weight  of  alcohol.  In  the  presence  of  much 
citronellol  it  is  more  difficult  to  isolate  pure  rhodinol- 
diphenylurcthane ;  crystals  are  obtained  melting  bet-w 
4ii  and  50  C,  and  apparently  a  molecular  compound  of  the 
urethanes  of  the  two  alcohols.  <  Inly  after  repeated  recrystal- 
lisation  is  the  rhodinol  compound  obtained  of  the  right 
meltmg  point.  Si  t  .  Under  these  circumstances  it  is  of 
advantage  to  cool  the  alcoholic  solution  of  the  urethane  to 
jo  .  If  sufficient  quantities  of  a  natural  oil  an-  under 
investigation,  it  is  better  to  distil,  and  subject  the  fraction 
coming  over  at  the  boiling  point  of  rhodinol  to  the  ti 
nient  with  diphenylcarbainine  chloride  and  pyridine.  If  the 
oil  contain  no  rhodinol.  diphenylamine  passes  over  with 
the  steam  as  an  oil,  which  sum  solidifies.  Unaltered  carb- 
amine  chloride  is  not  found  in  the  residue  after  steam-distilla- 
tion, lthodinol  was  found  in  the  following  essential  oils  : 
Turkish  and  German  rose  o;ls,  French,  Reunion  and  Syrian 
geranium  oils,  ginger  lt.iss  oil,  oil  of  lemons,  Turkish 
pahuarosa  oil,  oil  of  Neroli  bigarade,  and  Portugese  oil  of 
Neroli.  The  yields  wen-  very  different  :  the  Neroli  oils 
contain  very  little  free  rhodinol  ;  .">  grms.  of  Turkish  rose 
oil,  on  the  contrary,  gave  S3  grms.  of  crude  urethane, 
which,  on  recrystallisation, became  4- 4 grms.  of  almost  pure 
rhodinoldiphen ylurethane.  The  rose  oils,  when  not  previously 
fractionated,  showed  a  peculiar  behaviour;  very  little  passes 
over  with  the  steam,  but  the  urethane  has  a  very  Iom  melt- 
ing point  and  great  solnbility ;  this  is  not  entirely  due  to 
the  presence  of  citronellol,  which  these  oils  only  contain  in 
small  quantity.  Perhaps  they  contain  a  third  alcohol 
which  is  capable  of  forming  a  crystalline  urethane. 

—  A.  C.  W. 

Tertiary  p-Butyltoluene  [Artificial  Musk]  and  its  Nitto 
Derivatives.  M.  Bialobrzeski.  Ber.  1S97,  30,  [13], 
1773—1776. 

A   CORDING  to  the  researches  of  Baur  (this  Journal.   1891, 

loj-l.    and    1894,    1218),   the     same    tertiary   butylt"'. 

QU/t'HjKCV  H,>3.  is  obtained  by  the  action  of  aluminium 


chloride  and  toluene  on   isobutylchloride,  isobutylbroi 
and  tertiary  buty  Ibromide.     By  the  oxid  n ion  of  this  hydro- 
carbon (in  "In    il  the  billy  I  gTOUp  occupies  the  lliela  po-il ) 

with  dilute  nitric  acid,  Baut  obtained  m-butylbenzoic  acid 

and  isophih  llic  acid.      Tin-  trinitro  derivative  of  m-butyl- 

toluene.  .is   i-  well  known,  is  lh,-  artificial  luil-l,. 

B)  substituting  ferric  ohloride    lor  aluminium  chloride, 

the  author  has  obtained,  by  the  action  o  rtiary 

butylchloride  and  isobutylchloride,   a  butyltoluene   ih.pt. 

-190  ,  sp  gt    0-8784  al  0  ,0'8611  at 23  .  which  refusi  - 

to  be  nitrated  beyond  the  din  tro  stage — 

(  .11  ,  Nil        i   II    .('.II,. 

The  suspicion  that   the  butyltoluene  thus   prepared  was 
not  identical  with  the  m-butylloluene  obtained  by  Baur,  was 
confirmed  by  oxidising  il  with  chromic  acid,  when  p-butyl- 
benzoic  acid  of  melting  point  164    was  formed,  and  tie- 
being  heated  with  dilute  nitric  acid  in  a  sealed  tube,  was 

I  into  It    therefore    follows  that 

by  the  action  of  toluene  on  tertiary  butylchloride,  m-butvl- 
toluene  is  formed  in  the  ;  ■  aluminium  chloride, 

whilst  ;<-l. my  It,, In,  lie  is  formed  in  the  presence  of  ferric 
chloride.     And  since  in  the  latter  hydrocarbon    the   para 

lion    is  already    o  is  impossible  to  introduce 

more  than  two   nitro  groups,  or  to  prepare  artificial   musk 

!  it.  -.1 .  S. 

'•  Dulcine,"   or    Paraphenetol  Carbamide.        1!     I,'  i.  . 
Ann.  del.  Lab.  Chim.  Centr.  delle  Gabelle,  III.. 

,Sei  under  XXI 1 1., /.»>/.■  B28. 

I  ion  Bisulphide,  Estimation  of,  in  Alcohol,  Carbon 
Tetrachloride,  xr.  Purification  of  Commercial  Car/ion 
Tetrachloride,  and  a  New  Reaction  for  the  same.  W. 
Schmitz-Domont.  (hen..  Zeit.  1897,  21,  [50],  187  and 
510. 

See  under  XXIII.,  p.ige  829. 

PATENT3. 

Condensation  Product  [Anti-neuralgic]  from  Vanillin  a,i<l 
p-Phenetidine,  Preparation  of.  C.  Goldscbmidt,  Frank- 
fort-on-Maine,   Germany.       Eng.    Pat.    14,954,   July   6, 

I896. 

The  Dreparation  of  a  condensation  product — 

MUTI.MHIi. I',,!:.,. l  TI.Nn    .11    lOCjHs, 

by  heating  vanillin  with  p-phenetidine  at  140  C,  is  claimed. 
The  product  melts  at  'J'  ('..  dissolves  in  cold  water,  i-  only 
slightly  poisonou-.  ami  exerts.it  is  claimed,  an  anti-neuralgic 
and  soporific  action.  —  A.  C.  W. 

Hair  Cations.  A   Neut    or    Improved   Manufacture  of.     J. 

Herbst,     Mnnchelberg,   Germanv.       Eng.    Pat.    J7421. 

Aug.  6,  1S96. 
Tiik  constituents  of  the   lotions    claimed,  are,    a   solution  of 
quinine  in  benzene,  tincture  of  cantharides,  balsam  of  Peru, 
gum  benzoin,  castor  oil.  and  alcohol. — A.  C.  \V. 

Ojry-Camphnr,  Improved  .Manufacture  of.  O.  Imray, 
London.  Farbwerke  vorm.  Meister  Lucius  and  Briining, 
Hoecbst  a  Main,  Germany.  Eng.  l'at.  18,035,  Aug.  14, 
1896. 

The  manufacture  cf  an  oiy-camphor — 

XX) 
C8HM/  | 

N3H.OH 

by    reduction    of  camphor    quioone    in    acid,  neutral,    or 
alkaline   solution,  is   claimed.      The  substance  melts  at  20.3 
— 205°  C,  and  is  tolerably  soluble  in  water. — A.  C.  W. 

Oxygen,  Extracting,  from  the  .Mr  t  Process  and  Apparatus 
for.  A.  F.  de  Viliepigue.  Rue  de  la  Vietoire,  Pari.-. 
V.  Fouruier.  Rue  Caumartin,  Paris,  and  G.  Shenton, 
Copthal!  House.  Coptball  Avenue,  I.ondOD.  Eng.  Pat. 
19,044.  Aug.  2s.  1896. 

The  air  is  dialysed  through  a  series  of"  membranes  of  ti~- 
treated  with  caoutchouc,   the   proportion   of  oxygen   in  the 
air  being  increased   by  the  consecutive  passages  of  the  air 
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through  the  membranes,  until  it  becomes  sufficiently  pure 
for  practical  purposes.     The  apparatus  employed, 
of  a  spoked  wheel  mounted  on  a  tubular  arbor,  the  centre  of 
which  communicates  with  one  of  the  hollow  spokes  of  the 
whei  i  _•■  I  round  the  periphery -of 

the  wheel,  the  fixed  walls  of  these  bellows  being  constructed 
i  membrane  of  tissue  "  treated  with  caoutchouc,  and 
inanged  that  one  of  the  bellows  <  ommunicates  with  the 
above-mentioned  hollo"  Bpoke,  and  the  following  bellows 
commnnicates  with  the  atmosphere,  the  bellows  being  con- 
nected one  with  the  Other  by  convenient  tabes.  Two  drums 
are  mounted  over  the  wheel,  against  the  periphery  of  which 
they  press  in  order  to  consecutively  compress  the  bellows. 

— B.  A. 


/  r  from  Gases  containing  Ethylene,  Obtaining,  and 
Apparatus  there/or.  P.  Fritzsche,  Essen,  Germany. 
Eng.  Pat.  20,225,  Sept.  12,  1896. 

Win  mtaining  ethylene —purified  coal-gas,  coke- 

oven  gases  or  oil-gases — are  passed  through  a  series  of 
wash  bottles  containing  concentrated  sulphuric  acid,  the 
hydrocarbons  of  high  molecular  weight  are  mainly  absorbed 
in  the  first  bottle,  and  their  absorption  hinders  that  of 
ethylene.  Moreover,  ethylene  combines  slowly  with 
sulphuric  acid  at  ordinary  temperatures,  the  most  favour- 
temperature  ia  110  120°,  at  which  the  decomposition 
of  thi  ethylsolphorie  acid  is  slight.     The  patentee 

claims  the  method  for  obtaining  ethylsulphuric  acid,  which 
sts    in    treating   gases   containing    ethylene  with   cold 


concentrated    sulphuric    acid,    and    then     with     the     same 
Stance,  or  its  mixture  with  ethyl  sulphuric  acid,  at  100= — 

Each  of  four  vessels,  A.  B,  <  .  and  D,  is  charged  with 
the  ethyl  sulphuric  acid,  the  contents  of  A  being  diluted 
with  33  per  cent.,  of  B  with  22  per  cent.,  and  of  C  with  10 
per  cent,  of  water,  whilst  the  acid  in  I)  is  undiluted.  The 
vapours  of  alcohol,  ether,  and  water  pass  from  each  vessel 
into  the  one  above  ;  ether  and  water  alone  arc  evolved  from 
1)  ;  these  are  condensed.  The  process  is  continuous,  a 
current  of  acid  flowing  down  the  series,  diluted  in  ,\,  B,  and 
J  a  constant  Stri  am  of  water.  The  vessels  may  be 
heated,  as  by  a  steam  coil  in  each  vessel  having  its  inlet  and 
outlet  .S7.     Thi-  process  is  claimed  as  described. — A.  (  .  \V. 

Acetosulphanilale  Salts  [Antipyretics'],  Manufacture  of 
Pure.  ]■'.  Hoffmann.  La  Boche  and  Co.,  Basle, 
Switzerland.      Eng.  Pal.  ^'.1,4  17,  Dec.  22.  1 

The  patent  claims  the  alkaline  aceto-ulphanilates  and  the 
process  for  their  manufacture,  which  consists  in  boiling 
-odium  sulphanilate   with    .  tic   acid,    distilling  off 

excess    of  acid.  .   little   water,  filtering  from 

sulphanilic  acid,  precipitating  and  washing  with  strong 
alcohol.— A.  C.  W. 

Thorium  Oxide,  New  or  Tmprot       /  for  Obtaining, 

and  for  Enriching  Monaziti  .^n/ids.    W.  Buddeus,  Berlin, 
any.     Eng.  Pat.  9996,  April  21,  1  897 

Tin  stages  and  modifications  of  which 

are  described  in  the  12  claims,  i-  substantially  as  follow-  — 
The  -aid  i      ,  such  a  fineness   thai   the  grain-   are 

mm.  in  di  ntroduced  into  molten  potash  or 

a    al    I1/')  —i  r  is    added,   dissolving   the 

alkaline   phosphate  of  hydrate.      I  ished 

re-idue  is  mad.  alkalim  and  stirred  with  water; 

the  lighter  oxides  are  suspended   and   washed  away  from 


ferrous  titanate  and  zircon.  These  oxides  are  allowed  to 
settle,  and  treated  with  an  acid  (sulphurous  acid),  which 
will  dissolve  the  greater  part  of  the  ceria,  leaving  all  the 
thoria.— A    C.  W . 

Tribenzoyl  -  gallic  Acid,  Process  for  the  Production  «/. 
I,.  Landshofi  and  P.  Meyer,  Griinau,  Germany.  Eng. 
Pat.  10,041,  April  22,  189'". 

Tin:  claim  is  for  the  process,  which  consists  in  shaking  an 
alkaline  solution  of  gallic  acid  with  benzoylchloride,  boiling 
with  water,  and  purification  by  recrystallisation.  Triben- 
zoyl-gallic  acid  is  insoluble  in  water,  fairly  soluble  in  hot 
alcohol,  less  in  cold  ;  is  not  decomposed  by  exposure  to  air  or 
treatment  with  water. — A.  ( '.  \V.  ' 

Alho.r; /hited   Phenol.-..   A    Process  for  the  Production  of 
Indifferent     {Neutral}    Compounds    of.       L.    Lederer, 
Munich,  Germany.     Eng   Pat.  12,963,  May  25,  1897. 
Tiik    patentee    claims   the    process    for    the   production  of 
neutral  esters   of  alkoxylated  phenols,  which   consists   in 
ng alkoxylated  pheuols   in  the  presence  of  potassium 
carbonate   or   their  compounds   with   potassium   carbonate 
(this  Journal,  1897,  758)  to  react   with    phosgene,  chloro- 
carbouic  esters,  acid  chlorides,  &c.       1!}  the  introduction  of 
radicals,  so  as  to  neutralise  the  I  »H  group,   in   the  alkoxy- 
lated phenols,   it   is    said,    "their   therapeutic   usefulne--    is 
increased." — A.  C.  W. 

Ointment,  Unguent,  or   Sale,.   .1   New.    J.  C.  Mewburn, 
I. mi, don.      From    The  i  bemische    Fabrik  von     Hayden 
GeseUschafl   mit  beschraenkter  Haftuog,  Radebeul,  near 
Dresden,  Germany.     Eng,  Pat.  16,869,  July  16,  1897. 
The  claim  i-  for  "  an   ointment,  unguent,  or   salve  of  which 
the   characteristic  feature    or  element    is    a    soluble  form   or 
modification  ol  silver  in   the  [  roportion  of  1  to  :so  per  cent 
of  the  silver  to  70  to  'J'J  per  cent,  of  a  suitable  grease  or 
carrier." — C.  A.  11. 
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/  i  B  0      <didt     and 

'/.in/. 

I n.lu-itr \  in    II  i-       9  Pat.  17,4 

In  this  patent   i  mods  of  bismuth  oxyiodide 

with  •  lora  compound  of  I 

hyde  with  tannin,  and  the  a     or  obtaining  I 

■-  in  dissolving  me  or  two  m 
a  bismuth  -alt  in  dilate  acid,  adding  sodiam  acetate  and  a 
solution  of  one  molecule  of  tannin  and  one  or  two  molecules 
of    potassium    iodide,    and    treating   the   precipitate   with 
.m  bicarbonate. —  V.  C.  v7. 

XXI.-PHOTOGRAPHY. 

Photographic   I  I  md  other    S 

stances  on.     W.  J.  Bossell.    Proc.  Roy.  S  -       61, 

424— 

.  laid  on  a  photographic  plate  in  the  dark  for  a  week 
or  m  so   that,  when  developed,  a  dark 

ire  of  the  line  is  obtained.  The  metal  mast  be  clean, 
and  if  it  be  robbed  with  coarse  sand-paper  the  picture 
»ho«-  itch   made.     Other   metal-  produce  similar 

beiiiir  the  most   active,  while  magnesium, 
.    niekel,   aluminium,  pewter,   fusible  metal, 
bismuth,  tin.  cobalt,  antimoi  y,  follow  in  order.      Mois- 
ture tluence   on  these  results,  but   the  action  is 
muc:  ipid  at  high  than  at  low  tempera- 
tures.     I  »ther    bodies    were    also   found    to   produce 
results — copal  varnish,  in  a  hiL'h  degree,  wood  of  var 
kinds,  charcoal,  prim  -  ims  kinds,  strawboard, and 
lin  brown   papers.     Among  liquids,  methylated  spirit, 
turpentine,  and  oil  of  cloves  gave  slight  effect  ;  other  liquids 
tried  were  without  action. 

ntact  is  not  necessary  for  the  production  of  these 
effects  ;  and  the  action  will  take  place,  not  only  through  air, 
but  through  screens  of  various  materials.  Bach  a-  celluloid, 
gelatin,   gutta-percha  ollodion,    parchment    anil 

•.ible  parchment,  gold-beaters'  -kin,  tracing  paper 
is   opaque    to    the    action,   and   diffi 
writ  <t    differen-  _  ltd    to    it. 

coloured,  or  paper  may  be  painted  vith 
colours  or  with  Indian  ink,  without  any  effect  on  their 
trail-missive  powers. 

Farther  experiments  are  in   progress  with  the  n 
discovering  th.   cau-e  of  these  phenomena. — J.  T.  I). 

Solutions,   Estimation   of.      T.  J. 

r.     Cheui.  t  "76,  167.  ' 

-      under  XX11I-,  ; 

PATENTS. 

Ornamenting  Objects  of  Metal,  Porcelain,  or  the  Hi 
Photography;  A  Process  for.     T.  Hausermann,  Vienna. 
Bug.  Pat  14,927,  July  6,  1896. 

The  patent  claims    "a  process  for  ornamenting   objects 
metal  or  porcelain  in  colours  from  brown  to   black,   con- 
ig    in   coating   such    objects    with    chrome    glue,   then 
exposing    the  same  to   light  by   the  aid  of  a   nee 
temp  n,   and,  after   washing,    heating   to  3i 

-  \.<  .  W. 

Permanent     Photographs    on     China    and    other 
Surfaces,  A    Xetc  or   Improved   Method  or   Pr 
Producing.      -T.    Slater,    Burslem.       Kng.    Pat.     . 
Sept    _ 

A    suss   plate  is  coated  with    nitrocellulose,    100   gr 
alcohol.  2 \  oz.,  and  ether,  10  oz. ■  and   sensitised   in  gum 
arabic,  lOu   grains:    sugar,  60;    potassium  biehromat 
grains:  methylated  sp^t,   l    oz.;  and  water,   7  oz. 
exposed  under   a  positive,  dusted  over  with  enamel   colours 
'•  in  accordance  with  the  lights  and  shade-  or  natural  colour- 
•f  the   object   photographed,"    washed   till    free  from 
bichromate. -tripped  from  the  support,  and  laid  on  the  plaque. 
This  is  fired  as  usual,  then   painted  and  again  tired,  and  a 

.1  film,  prepared  and  dusted  exactly  as  bet 
imposed  on  the  image,  and  burnt  a  third  time.     Additional 


films  can  he  adjusted  on  the  enamel  and  .■!-  .  burnt  in, 
desired.     I  il    the  piel 

life-like  ton  ner  finish  I 

in  the  onlin  irj  manner, — 1'.  II.  L. 

//      uulphiles  [Thiosulpho  \  I  I 

for  P 

P,  M.r.i.r,  Paris.      !  :  182,  M  .. 

l'>   remove  hyposulphites  (thiosulpbal  this 

patent  claim-  th  ilfcalioc  bromidi 

iodides,  with  or  without  tin'  addition  of  alkuline  • 

:ion  of  bromine 
or  iodine,  mixed   with  an  alkaline  solution   and    i 
bj   beating  or  other  menu. — A.  C.  W. 

Print*   similar    to     Photographic    Prints,    An     lm]> 
Chi  '/   •■     i      i    Producing.      II.   Soar  and  .,'.   YV. 

Cooper,  London.     Kng.  Pat.  13,751,  Jot  e  I,  1  -  j  7 . 

In  prints  prepared  by  this  process,  the  material  of  which  the 
image   is  formed  consists  of  a   metal   deposited  by  purely 
chemical  means  instead  of  by  the  action  of  light.     This  is 
ted   by  hringing  together,  under  ;  lamp  sheet 

of  paper  containing  a  sail  of  some  easily  reducible  metal 
(such  as  the  gelatino-chloride  "printing-out"  papers  of 
commerce),  and  a  specially  prepared  metallic  block  (made 
nfi  in   which  the  shadows  of  the  picture 

I  by  bare  metal,  whilst  the  lights  are  prol 
by  a  resist.  In  presence  of  the  moisture,  a  reaction  between 
the  ziue  and  the  salt  of  silver  set-  in.  determining  the  pre- 
cipitation of  the  latter  metal  in  the  pores  of  the  paper. 
Other  substances  besides  silver  may  also  be  employed, 
provided  they  will  yield  a  coloured    .  its  of  gold, 

iead.  niekel,  or  iron  may  either  be  introduce  1  into  the 
emulsion  with  which  the  paper  is  coated,  or  they  may  L<- 
added  to  the  water  with  which  it  is  damped. 

The  plate  is  prepared  by  any  of  the   known  photo-engrav- 
ing methods,  carrying  the   process  up  to  the  point  where  it 
i-.  in  the   ordinary  way,  ready   for   immersion   in   the  acid 
bath.      V   block    may    also    be    produced    in    bichromated 
or   similar  non-metallic  support,  being 
loped  in  bronze  or  other  metallic  powder  by  "  d    - 
on."     Or,  a  metallic  plate  may  he  coatc  1  with   a   re-ist  and 
engraved  or  otherwise  eut  through  mechanically,  to  give  the 
II.  L. 

XXII.-EXPLOSIVES.  MATCHES,  Etc. 

PATENTS. 

E-r/j!  ■        pounds  for   Blunting  Purposes,  Impts.  in. 

J.  C.  Hamilton,  Arnside,  Lancaster.     Ena.  Pat  22,162, 

Oct.  6,  189G. 

Oxalate   of  urea  (about   15  per  cent.)    is   added   to    the 
explosive — either  black   gunpowder  or   nitroglycerin' 
this  addition  is  said  to  render  these  nameless,  or  reduce  the 
amount  of  flame  during  combustion. — W.  M. 

Denitrating  Acid  irhich  has   been  used  in  the  Xitroglycrrin 
Mamifa  tare.  An   Impro  ■      r  :     G.    Kynoch 

and  Co.,  Ltd.,  and    \.    I'.  Cocking,  Witton,  Staffordshire. 
Pat.  22,718,  Ocl 

Is  this  invention  the  waste  acid  is  allowed  to  flow  from  a 
reservoir  into  a  small  vessel  in  which  later  has 

been    placed.     The    mixture  of   acid  and   water  gene 
-umeieut  heat   to   -tart   the  -  tiou    of    tl. 

b  i  lies    in    the   acid,  and   the   heat   is    maintained    by   the 

'•■position  of  these  bodies.     The  pu 
to  flow  out  of  the  small  vessel,   the  proper    rate  of  in-  and 
outflow  beiDg  found  by  experiment. — W.  M. 

Explosives,     Improved    Manufacture    if.       XL     liielefeldt, 
Witteoburg,  Saxony.     Kng.  Pat  \i 

Thf  claim  i-  for  an  explosive  composed  preferably  in  the 
folio'  rtions  :    ammonium     nitrate      IOC      par;-, 

potassium  nitrate  la  parts,  and  ro-iu  V.5  parts,  the 
ingred  I         een   intimately  mixed    and  then 

heated  until  oniy  the  resin  begins  to  melt. — W.  XL 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


[Oct.  80, 1807. 


XXin.— ANALYTICAL  CHEMISTRY. 

APPARATUS,  ETC. 

BoiUng-Point  Apparatus,  for  Use  with  Loir-  and  High- 
Boiling   Solvents.     H.  C.  Jones,  Amer.  Chem.  J.  19, 
-     -597. 
A       iss  vessel,  V,  18  cm.  high   and    I   cm.  diameter,  has  its 
narrowed  lo  2|  cm., and  ground  to  take  a  glass  stopper. 
Glass  brails  are  dropped  in   to  a  depth  of  3  or  4  cm  .  and  a 

cylinder,  P,  of  platinum 
foil,  8  em.  high  and  I'i 
cm.  diameter,  is  placed 
in  and  pushed  in  so  that 
the  heads  steady  it. 
Small  squares  of  platinum 
foil  about  7  mm.  in  the 
side,  and  with  their 
corners  turned  up  so 
that  they  do  not  lie  flat 
on  one  another,  are  then 
dropped  in  so  as  to  cover 
the  beads  inside  the 
platinum  cylinder.  On 
an  iron  tripod,  S,  8  cm. 
diameter,  is  a  ring,  E,  of 
asbestos,  9  cm.  outside 
and  3i  cm.  inside  dia- 
meter. On  this  rests 
a  circle  of  fine  copper 
gauze,  which  is  kept  in 
position  by  the  asbestos 
cylinder  M,  12  cm.  high. 
]J  cm.  thick,  made  by 
trapping  asbestos  paper 
round  A,  and  in  which 
A  will  just  move  stiffly. 
A  small  Bunsen  flame, 
B,  protected  by  a  shield, 
I,  is  enough  for  heating 
purposes.  The  side  tube 
A,  2j  cm.  diameter,  will 
connect  with  the  con- 
denser C,  about  40  cm. 
long,  the  upper  end  of 
which  can  take  a  cork 
with  a  drying  tube  when 
the  solvent  needs  to  be 
protected  from  moisture. 
The  stopper  is  placed 
in  the  neck  of  A,  the 
side  -  tube  corked,  and 
the  vessel  weighed  ;  the 
solvent  is  put  in  (in 
quantity  just  enough  to  avoid  boiling  over  from  inside  to 
outside  of  the  platinum  cylinder)  and  the  whole  re-weighed. 
The  cork  carrying  the  thermometer  is  substituted  for  the 
ssel  inserted  in  the  jacket  and  pushed  down 
till  the  bottom  is  in  contact  with  the  gauze,  and  connection 
made  with  the  condenser.  Heat  is  applied  till  the  liquid 
boils,  the  flame  regulated  >o  as  to  secure  active  and  regular 
boiling,  and  after  sufficient  time  the  thermometer  read  with 
a  hand  lens.  The  apparatus  is  allowed  to  cool  somewhat, 
the  substance  to  be  investigated  added  from  a  weighed  tube 
either  through  the  condenser  or  by  removing  the  thermo- 
meter, and  the  boiling  point  of  the  solution  now  determined. 
The  advantages  of  this  apparatus,  beyond  its  simplicity, 
and  ease  of  construction  and  of  manipulation,  are,  that  it 
minimises  the  edict  of  radiation,  prevents  the  condensed 
solvent  from  touching  the  thermometer  till  it  has  been 
reheated,  and  renders  an  outer  vaponr  jacket  unnecessary . 
The  results  obtained  by  it  show  that  it  meets  all  practical 
demands.--.)    T    1 1, 

r,Neu   Laboratory  Water-.     II.  Tryller.     Bcr.  1897, 
30,  1729—1731. 
The  author  describes  a  new  laboratory  motor,  which  he 

in  be  more  easily  regulated,  and  which  uses  less 
water   than   the   well  known  Kabc  motor.     Winn   working 


at  a  low  speed  it  produces  no  noise  whatever,  whilst  at  high 

speed  it   is  free  from  vibrations,  which  are  so   apt   to  throw 

off  the  driving  cord. 

The  construction  of  the  motor  may  be  gathered  from  the 

accompanying  figures.     A  is  a  shallow   cylinder  100  mm. 

in  diameter  and  5  mm. 
high.  The  interior  of 
the  cylinder  is  almost 
completely  filled  by 
the  disc  B,  consisting 
of  a  double  layer  of 
ordinary  iron  -  wire 
gauze,  which  is  firm- 
ly attached  to  the 
spindle  carrying  the 
pullei  C.  As  in  one 
of  the  older  forms 
of  turbine,  the  water 
enters  at  the  peri- 
phery in  a  tangential 
direction,  but  instead 
of  agaiu  leaving  by 
an  opening  at  the 
side,  it  passes  to- 
wards the  centre  and 
escapes  through  a 
series  of  holes  drilled 
round  the  axis  into- 
the  exit  tube  D.  In 
thus  passing  from  the 
exterior  to  the  centre, 
the  water  is  com- 
pelled to  flow  in 
spiral  paths,  and  the 

great  resistance  offered  by   the   wire  gauze  B  causes  the 

disc  to  rotate. — J.  S. 

Extraction  Apparatus,  A  New.     E.  Diepolder.     Ber. 

1897,  30,  [13],  1797—1798. 

The  new  extraction   apparatus,  which  is  an   improved  form 

of  that  devised  by  Schwarz  (Zeits.  Anal.  Chem.   23,  369  ; 

this  Journal,  1884,  648),    is    shown  in    the  accompanying 


Fig.  I. 


Fig.  IE 


Fig.  III. 

figure.  The  tall,  narrow  cylinder  A,  Fig.  I.,  contains  the 
liquid  to  be  extracted,  and  his  sealed  into  it  the  beat  exit 
tut  e  !•',  the  longer  limb  of  which  must  be  so  arranged  as 


.  1807.1 
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not  iii  act  as  a  siphon.     The   surface  ol   the  li  [uid  to   be 

extracted  i   l>e  quite  free  of  the  opening  t"   I'.    The 

solvent  is  then  poured  into  a.  and  when  sufficient  hna  run 
into  the  tlask  B  the  open  end  of  A  is  :lo?ed  bj  means 
split  cork.  When  B  is  heated,  1 1 1 « -  vapour  of  the  Bnlvent 
ri>r-  up  through  1>.  is  condensed  in  the  spherical  Soxhlefs 
condenser,  and  passes  down  through  E*  When  th  -  hj 
static  pressure  of  the  condensed  solvent  in  the  central 
tube  bee  imes  sufficiently  great,  the  solvent  passi  s  up  through 
the  liquid,  extracting  the  soluble  matter  on  the  way,  and 
il.>\i*  over  into  the  tlask  B. 

In  order  to  distribute  the  solvent   better,  the  lower  end 
of  the  lube  E  ma  ided  with  several  small  openings. 

I  i     II.  represents  n  plan  of  the  apparatus  with  the  t uln- 
E  in  a  centra]  position,  whilst  in   Fig.III.it  is  showi 
the  side,  with  an  upward  bend  at  the  lower  end,  in  order  to 
allow   the  use  of  a  Witt's  stirrer  to  facilitate  the  mixing  of 
both  liquids. 

The   apparatus   as    shown   i-    for    solvents    which    are 

ificalfy  lighter  than    the   liquid   to   bs   extracted.     If 

denser  solvents  are  employed,  the  tube  K  must  lie  continued 

t  i  the  bottom  of  th<  vessel  A,  whilst  K  dips  just  under  the 

surface  of  the  liquid. 

Bj  heating  or  cooling  the  vessel   A,  the  extraction  may 
be  conducted  ut  any  required  temperature. — J.  S. 

//       II   r        ii  en,    I  New,  for    Tempi-rat  arts  over  100    I  . 
P.Gnntter.     Forschungs  Ber.  1897,4,  [6],  154—155. 

Thb  tube  from  which  the  -team  escapes  is  connected  with  u 
barometer  rube  containing  mercury,  so  that  bj  regulating 
the  flame,  any  temperature  over  100  corresponding  to  the 
pressure  may  be  obtained.  A  is 
a  double-walled  oven,  with  the 
usual  openings  for  tlie  thermo- 
meter and  •  sea]  e  of  moisture 
from  the  interior.  The  jacket 
is  filled  with  water  through  the 
funnel  B,  until  it  runs  out 
g  M  through  the  tap  c.     The  latter 

<£.     is    then    closed,    and  the    water 

_  II v-  U.      V    l      heated  to  boiling,  and  the  tap  0 

closed.  By  the  pressure  of  the 
mercury  in  the  tube  C,  and 
regulation  of  the  gas  Same 
temperature  from  LOO  to  110", 
or  higher,  may  easily  be  main- 
tained. At  the  bottom  of  the 
oven  there  is  a  -  .  d. 

— C.  A.  M. 


INORGANIC    CUEMISTR v.— 
QUANTITATIVE. 

Copper  Sulphide,  Solubility  nf,in  Fused  Alkali  Polysul- 
phides.     E.  Prost   and  A.  van  de  Casteele.     Hull.  A- 
Belge  des  t  him.  11,  [3]  .  'J9—  1 1 

TiiK  summary  of  the  experimental  results  detailed  in  this 
article  is  as  follows: — 

1.  The  amount  of  copper  which  C3n  be  convened  into 
soluble  sulpho  salt  by  fusing  a  salt  of  copper  with  an 
alkaline  carbonate  and  sulphur,  increases  rapidly  with  the 
proportion  of  flux  used. 

■2.  The  action  is  more  energetic  when  potassium  carbon- 
ate is  used  instead  of  sodium  carbonate  in  the  flu\ 
grins,  of  the  latter,  along  with  sulphur,  converting  Go- 6  per 
cent,  of  01  grni.  of  copper  into  a  soluble  sulpho  salt, 
whereas  '2ij  grins,  of  the  former  converted  98"2  per  cent,  of 
■the  u-  1  grm.  of  copper). 

;i.  The    quantity    of   copper    converted    into  sulpl 
appears  to  be   inversely  proportional   to  the  duration  of  the 
fusion,  at   least  within   certain  limits.     The  maximum   is  in 
all  eases  quickly  attained. 

4.  The  presence  in  considerable  proportion  of  a  metal 
like  tin,  susceptible  of  being  converted  into  a  sulpho  salt, 
appears  to  diminish  the  action  of  the  alkaline  sulphur  flux 
.on  the  copper. 


5,  Methods  of  separation  in  which  copper  is  b 
the  slate  of  sulphide  by  fusion  with  alkali  polysulphide,  and 
subsequently    determined   after   elimination    by    meai 
water  of  the  sulpho  salts  of  thi   i  the  sixth  gi 

are  to  be  regarded   with  suspicion.     In  certain   i  a 
Ruch  conditions  the  qnali 
possible     <     s. 

Tin,  Analysis  of.     E.  Prost  and  A    vat   di    <   isteele.     Hull, 
vss  ii    Bi  Igi  dea  t'him.  H,  [3],  108—  112. 

Win!  the  idea  of  reducing  the  complexity  of  the  ordi 
methods  of  analysing  tin,  and  of  estimating  in  thei 
the  arsenic,  antimony,  lead,  copper,  bismuth,  and  iron 
present,  the  authors  propose  to  utilise  the  fad  applied  by 
Clarke  (Chem.  News,  21,  124)  in  the  estimation  of  tin, 
arsenic,  and  antimony  in  alloys,  viz.,  that  if  a  solution  con- 
taining these  metals  be  treated  with  hydrogen  sulphide  in 
presence  of  oxalic  acid,  onlj   the  two  lasl  ill  be 

precipitated;  copper   and    bismuth    arc   also    precipitated, 

|     but  lead  not  completely. 

rhe  method  consists   in  dissolving  of  tin  at  a 

gentle  heat,  in  nitrohydrochloric  acid,  neutralising  almost 
completely  with  potassium  hydroxide  and  adding  130  grms. 
of  oxalic  acid  in  solution.  After  making  up  the  volume  of 
the  liquid  to  about  a  litre,  a  current  of  hydrogen  sulphide  is 
passed  for  at  least  two  hours,  at  a  tempi  80°( 

The  brownish-black  precipitate,  containing  all  the  arsenic, 
antimony,  copppr,  and  bismuth  present,  as  well  as  a  little 
tin  and  some  of  the  lead,  i-  washed  and  treated,  at  water 
bath  temperature,  with  sodium  sulphide  to  remove  the 
sulphides  of  arsenic,  antimony,  and  (stannic)  tin  (solu- 
tion S),  the  residue  is  washed  with  salt  water  to  prevent  it 
from  escaping  in  the  colloid  state,  and  is  then  dissolved  in 
nitric  acid  I  solution  P.). 

The   original    filtrate,  which   must  be  kept  concentrated 
and  warm,  to    prevent   the    deposition  of    stannic    sulphide, 
contains  part  ol    the  Lad  in  addition  to  the   iron  ;   it   is  now- 
treated   with   potassium   hydrate  until   the   stannic    hydrate 
first  formed  is  dissolved.     Under  the  influence  of  the  heat, 
a   white   metastanoic  compound  is  also  thrown  down, 
after   washing  by  decantation,   may  (1)  be   dissolved 
with   the  iron    by  very    dilute    hydrochloric    acid,  lea 
behind    the   lead   sulj  The    tin   i-   thrown  down 

from  this  solution  by  hydrogen  sulphide,  and  the  iron 
estimated  in  the  filtrate.  Another  method  (2)  of  dealing 
with  the  metastannic  precipitate  is  to  wash  it  with  salt  water 
on  a  filter  and  fuse  it,  after  drying,  with  sodium  carbonate 
and  sulphur.  I  In  taking  up  the  mass  with  wat^r  the  sulphides 
of  lead  and  iron  arc  lefl  and,  after  dissolving  in  nitric  acid. 
added  to  the  solution  P.  This  is  then  evaporated  along 
with  sulphuric  acid  to  convert  the  lead  into  sulphate  (con- 
taminated slightly  with  tin).  Bismuth  and  copper  are 
thrown  down  from  the  filtrate  by  hydrogen  sulphide,  then 
purified  from  tin  by  means  of  sodium  snlphide,  rc-dissolved 
in  nitric  acid,  and  estimated  as  sulphide  and  oxide  respec- 
tively, or  in  any  other  way.  Iron  is  estimated  in  the 
final  filtrate.  The  residue  from  (1)  is  treated  as  above, 
except  as  regards  the  iron. 

The  solution  S  is  decomposed  by  hydrochloric  acid,  the 
reprecipitated  sulphides  being  filtered,  washed,  and  Hushed 
into  a  basin,  dried  on  the  water-bath,  and  the  tin  ami 
antimony  dissolved  out  by  concentrated  hydrochloric  acid, 
leaving  behind  arsenic  sulphide,  from  which,  on  solution 
in  bromine  water,  the  arsenic  is  precipitated  in  the  usual 
manner  as  ammonio-niagnesic  arseniate,  the  filtrate  beiii" 
tested  for  antimony  bj  hydrogen  sulphide.  The  antimony 
-  sepai  ited  from  tin  in  the  above  solution  by  nearly 
neutralising  with  Kilo,  then  adding  10  firms,  of  oxalic  acid 
and  passing  hydrogen  sulphide.  For  cheeking  the  result, 
the  precipitate  may  be  dissolved  in  HC1  and  the  antimonv 
thrown  down  by  a  rod  of  tin  in  a  platinum  basin. 

The  tabulated  results  of  analyses  performed  in  the  above 
manner  on  tin  containing  known  quantities  of  the  foreign 
metals  in  question,  show  that  the  method  is  accurate  I 
within  0-001 — 0005  per  cent,  (of  total  substance)  in  all 
cases  except  lead,  where  the  amount  escaping  detection  is 
somewhat  higher,  viz.,  0-008  to  0-013  per  cent. — C.  S. 


- 
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Silier  in  Silver-plating  Solutions,  Estimation  of. 
T.  .1.  Baker.  Chem.  News  1897,  76,  [1975],  167. 
When  estimating  silver  in  residues,  precautions  must 
betaken  to  separate  the  copper  cyanide  and  other  imparities 
precipitated  along  with  the  silver  chloride.  To  avoid  this 
and  also  the  formation  of  small  globules  of  silrer  adhering 
to  the  crucible,  when  the  impure  silver  chloride  is  fused 
with  sodium   carbonate  and  nitre,  the  following  method  is 

stcd  : — Precipitate  all  the  silver  as  cyanide,  together 
with  copper  cyanide  and  other  impurities,  by  boiling  50  c.e. 
of  the  solution  with  a  slight  excess  of  nitric  acid.  Wash 
and  dry  the  pre  rn   the  filter-paper,  and  wrap  up 

the  ash  together  with  the  precipitate,  in  assay  lead.  Com- 
press into  a  smad  bulk  and  cupel,  employing  the  usual 
precautions  of  duplio  ;  and   checks.     The  method 

-  .Its. — A.  S. 

Electroplating  and  Gilding   Solutions,  Note  on  the  Assay 
A.  11.  Allen.     Chem.  News,  1897,  [1978],  199. 

Is  the  article  of  which  the  above  is  an  abstract.  T.  J.  Baker 
appears  to  suggest  that  the  existing  methods  of  analysis  for 
the  assav  of  plating  solutions  are  imperfect.  The  author 
-  a  method,  proposed  by  him  some  20  years  ago,  which 
he  thinks  better  than  that  described  by  Baker. 

20 — 30  c.c.  of  the  plating  solution  are  largely  diluted  with 
water  and  the  whole  raised  to  boiling.  Sulphuretted 
hvdrogen  is  passed  through  or  ammonium  sulphide 
gradually  added.  The  precipitate  of  silver  sulphide, 
probably  contaminated  with  copper  and  zinc,  is  filtered  off, 
washed,  and  rinsed  off  the  filter  into  a  flask  or  beaker.  It 
is  then  treated  with  an  excess  of  bromine  water,  and  if  any 
sulphur  appears  to  have  separated,  a  drop  of  bromine 
should  be  added  to  ensure  complete  oxidation.  Boiling 
water  is  then  added,  and  the  silver  bromide  filtered  off, 
washed,  dried,  fused,  and  weighed.  1SS  parts  by  weight 
of  the  precipitate  represent  10S  of  metallic  silver. 

For  the  determination  of  the  precious  metal  contained  in 
the  solution  of  the  double  cyanide  of  gold  and  potassium 
used  for  electro-gilding,  the  following  method  is  recom- 
mended : — A  measured  quantity  of  the  solution  is  cautiously 
concentrated  to  a  syrupy  consistence,  in  a  porcelain 
crucible.  A  fen  grins,  of  pure  red  lead  or  litharge  are 
then  added,  and  the  evaporation  continued  to  complete 
drvness.  The  crucible  is  covered  and  raised  to  a  moderate 
red  heat  for  a  short  time.  The  resulting  button  of  metallic 
lead  is  separated  from  the  slag,  and  the  gold  contained  in  it 
is  separated  either  by  cupellation  or  by  treatment  with  pure 
nitric  acid. 

Electro-silvering  solutions  may  be  assayed  in  a  precisely- 
similar  manner  ;  but  in  this  case  the  silver  must  be 
recovered  by  cupellation,  since  the  nitric  acid  treatment  is 
of  course  inadmissible. — A.  S. 

Mineral  Phosphates,  Estimation  of  Lino-,  Alumina,  and 
Inn  in.  L.  Lindet.  Comptes  Bend.  125,  [4],  246— 
247. 
To  avoid  the  inconveniences  attendant  on  the  usual  methods 
of  removing  the  citric  acid  from  the  ammouiacal  liquid 
remaining  after  the  precipitation  of  ammonio-magnesium 
phosphate,  the  author  proposes  to  utilise  Villiers'  method 
of  oxidising  organic  substances  by  nitric  acid  in  presence  of 
a  manganese  sal:  (Comptes  Bend.  124,  1341):  see  page 
832).  To  this  end,  the  liquid  is  saturated  with  nitric 
acid,  and  there  are  then  added  0*5  gnn.  of  manganese 
nitrate  or  sulphate,  and  about  50  c.c.  of  nitric  acid  per 
20grms.  of  citric  acid,  the  mixture  being  gently  warmed 
and  nitric  acid  added  at  intervals,  as  the  reaction  slackens, 
until  the  evolution  of  gas  ceases.  The  citric  acid  will 
thereby  be  decomposed,  and  iron  and  alumina  may  then  be 
thrown  down  by  ammonia,  and  separated  from  manganese 
in  the  usual  manner. 

Vanadyl  dichloride,  being  more  energetic,  may  be  used  in 
place  of  in.-  its,  ii- 1   grm.   sufficing   to   oxidise 

20  grras.  of  citric  acid.  The  ammonium  hyporanadate 
thrown  down  with  the  iron  and  alumina  is  insoluble  under 
the  conditions  prevailing.  In  place  of  separating  it  from 
the  two  latter,  the  weight  may  be  deducted  from  that  of  the 
calcined  precipitate,  to   which  end  a  1  per  cent,  solution  of 


the  dichloride  is  used,  and  is  titrated  by  precipitating  10  c.c. 
of  the  liquid  by  ammonia  in  presence  of  a  determined 
quantity  of  ferric  oxide. 

Whichever  oxidising  agent  be  employed,  lime  can  be 
estimated  in  the  usual  manner  after  the  separation  of  the 
iron  and  alumina.— C.  S. 

ORGA  XIC  CHEMISTRY.— QUALITATIVE. 

Raw  and  Boiled  Milk,  Reagents  distinguishing  between. 
II.  Dupouv.  Bull.  Soc.  Bhario.  Bordeaux,  March  1897; 
Analyst.  [897,  22,  [257],  211. 

Guaiacol, — Add  to  1  c  c.  of  the  sample  of  milk,  an  equal 
volume  of  a  1  per  cent,  aqueous  solution  of  guaiacol,  anil 
then  one  drop  of  ordinary  commercial  hydrogen  peroxide. 
An  immediate  yellow  colour  is  produced  with  raw  milk, 
whilst  with  boiled  milk  the  mixture  remains  colourless. 

Hydroquinone.—l  c.c.  of  a  freshly  prepared  10  per  cent, 
aqueous  solution,  mixed  with  3  c.c.  of  raw  milk  and  15 
dtops  of  hydrogen  peroxide,  gives  an  immediate  rose 
coloration,    and    the    mixture,    after   standing    for    3    or 

4  minutes,  deposits  green  crystals  of  quinhydrone,  C12H10( ),. 

Pi/rocatcchol. — 1  c.c.  of  raw  milk,  when  mixed  with  an 
equal  volume  of  a  10  per  cent,  aqueous  solution  of  pyroca- 
techol,  gives  a  yellowish-brown  colour  after  the  addition  of 
a  drop  of  hydrogen  peroxide 

a-Naphthol. — An  aqueous  solution  of  the  reagent  gives  a 
violet-blue  colour  with  raw  milk,  after  the  addition  of  a 
drop  of  hydrogen  peroxide.  /3-naphthol  does  not  give  this 
reaction. 

Paraphenylenediamine.  —  This  reagent  gives  a  very 
sensitive  reaction,  and  can  be  used  with  watered  and 
skimmed  milks,  which,  with  the  preceding  reagents,  give 
the   colorations,  but  with  less  intensity  than   normal   milk. 

5  vera!  centigrms.  of  the  reageut  are  dissolved  in  1  c.c.  of 
water,  and  to  the  cooled  solution  an  equal  volume  of  milk 
and  one  drop  of  hydrogen  peroxide  are  added.  A  very  d  irk 
violet  colour  is  produced  with  raw  milk. — A.  S. 

"  Dulcine,"  or  Paraphenetol  Carbamide.     B.  Bagged. 
Ann.  del.  Lab.  Chim.  Centr.  delle  Gabelle  III.,  13S— 145. 

Paraphbnetoi  has  been  introduced  into  commerce  as  a 
sweetening  material  under  the  various  names  of  suciole  and 
dulcine,  especially  as  it  has  been  shown  that  even  repeated 
doses  are  innocuous  to  the  human  organism. 

The  first  method  adopted  for  the  detection  of  this  sub- 
stance, was  proposed  by  Berlinerblau  and  modified  by 
Morpurgo,  but  Thorns  subsequently  affirmed  that  the 
reaction  was  not  characteristic  of  paraphenetol-carbamide, 
as  phenetidine  salts  and  phenacetine  equally  give  the  same 
result.  The  method  proposed  by  the  author  is  as  follows  :  — 
A  fragment  of  the  substance  is  heated  in  a  porcelain  dish 
with  a  6  per  cent,  solution  of  silver  nitrate,  or  with  a  5  per 
cent,  solutiou  of  mercuric  chloride,  operating  with  2  c.c. ; 
the  whole  is  evaporated  to  dryness  on  a  water-bath,  when  a 
brilliant  violet  coloration  is  produced,  which  becomes  more 
marked  if  the  residue  is  heated  to  160  ,  especially  if  mer- 
curic chloride  be  used.  In  the  case  of  foodstuffs,  the 
process  proposed  by  llorpurgo  for  the  extraction  of  the 
dulcine,  gives  satisfactory  results.  While  the  paper  was  in 
course  of  preparation,  a  somewhat  similar  method,  namely, 
by  using  mercuric  nitrate,  was  proposed  by  Jorissen  (this 
Journal,  1896,  620);  the  author  has  investigated  this 
method,  and  finds  that  0-01  gnu.  of  dulcine  give-  a,  very 
marked,  but  0-001  grm.  a  slight  but  sensible  reaction. 

—V.  H.  V. 

ORGANIC  CHEMISTRY.— QUANTITA  TIVE. 

Acetylene,  Method  of  Estimating.     Chavastelon.     Comptes 
Bend.  125,  [4],  2  45—246. 

Tin:  action  of  acetylene  on  an  excess  of  silver  nitrate 
resulting  in  the  liberation  of  nitric  acid,  according  to  the 
equation:  C.H.,  +  3AgN03  =  CaAg..N03Ag  -i-  2HNOx 
(Comptes  Bend.  1S97,  [24],  1364),  the  weight  or  volume  of 
acetylene  taking  part  in  the  reaction  can  be  determined  by- 
titrating  the  free  acid,  provided  the  gases  associated  with 
acetylene  (in  mixtures)  are  inert  towards  nitric  acid,  and  are 
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i  acid  in  oburaoter.  The  only  data  necessary 
in  the  calcination  arc  :  (he  volume,  temperature,  ami 
pressure  of  the  acety  lone  or  mixed  gas,  ami  the  fioal  volume 
and  acidity  of  the  liquid. 

The  operation  may  be  performed  in  a  R  loult  eudiometi  i . 
_■> i  0,0.  of  a  1"  per  cent,  solution  of  silver  nitrate  sufficing 
(or  ■  60  c.e.  eudiometer,  distilled  water   being  afterv 
ran  in  until  the  pressure  is  balanced. 

The  method  is  also  applicable  to  aeetylides  of  the  formula 
!;.('  >C.Ht  the  reaction  in  Bncb  case  being  expressed  bj 
R.C  :"C.H  +  SAgNOa    .K.C:C.Ag.N03Ag       HNO 

— C.  S. 

Carbon  Bisulphide,  Estimation  of,  in  Alcohol,  Carbon 
'/'.  itrachloride,  .v.\  Purification  of  Commercial  Carbon 
Tetrachloride,  and  a  -Vive  Reaction  for  the  same. 
\Y.   Scbmiti-bumont.     Chem.  Zeit.   1897,21,487—488 

anil  ."il  0—511. 

For  the  quantitative  estimation  of  carbon  bisulphide  the 
following  methods  have  been  recommended  :  (1)  Combin- 
ing with  triethylphosphine  and  weighing  the  red  compound 
11  n'v  (Ber.  1880,13,  1732).  (2)  Converting  into 
.■lulu  xanthate,  and  estimating  as  copper  xantbate  by 
titration  with  copper  acetate.  (8)1  onverting  into  potassium 
xanthate,  precipitating  with  copper  sulphate  in  an  acetii 
acid  solntion  and  igniting  as  coppei  oxide.  I  i>  Convert- 
ing into  potassium  xanthine,  adding  lead  nitrate  to  form 
lead  sulphide  and  weighing  as  lead  sulphate.  (5)  Con- 
vertiog  into  lead  sulphide  and  thiocyanate  by  the  addition 
of  a  saturated  solution  of  lead  acetate  (I  vol.),  and  alcohol 
saturated  with  ammonia  (10  vols.).  (6)  Passing  in  the 
form  of  gas  over  red-hot  copper  and  determining  the 
sulphur  in  the  resulting  sulphide  (Ber.  2,  741).  (7) 
Passing  the  gas  mixed  with  hydrocarbons  (coal  gas)  over 
finely  divided  and  moderately  heated  platinum  and  absorb- 
ing the  hydrogen  sulphide  in  lead  solution.  (8)  Convert- 
ing into  iron  sulphide  by  heating  iu  a  sealed  tube  with  a 
solution  of  iron  chloride  and  strong  ammonia  and  estimating 
the  sulphur  as  barium  sulphate  (this  Journal,  1884, 
(9)  Conversion  into  phens  [hydrazine  phenylthiocarbazinate 
by  the  addition  of  phenylhydrazine  (Her.  24,  788  ;  this 
.1  mrnal.  1891,  578 

l'oi    the  estimation  of  carbon  bisulphide   in  alcohol,  the 
method  based  on  the  conversion  into  xanthate  appeal.   I 
be  the  most  suitable.     To  increase  its  accuracy  when  dealing 
with  intities  of  carbon  bisulphide,  the  sulphur  iu 

the  xanthate  solution  was  oxidise  I  into  sulphuric  acid  and 
weighed  as  barium  sulphate.  For  this  purpose  finely 
powdered  potassium  permanganate  was  added  to  a  hot 
alkaline  solution  of  the  xanthate  uutil  it  assumed  a  per- 
manent red  colour.  The  excess  was  then  removed  by 
acidifying  the  solution  with  hydrochloric  acid  and  adding 
oxalic  acid.  The  presence  of  manganese  did  not  interfere 
with  the  precipitation  of  the  barium  sulphate.  <  In  applying 
the  method  to  the  estimation  of  carbon  bisulphide  in 
alcohol,  it  was  found  that  the  formation  of  potassium 
xanthate  was  not  quantitative,  it  being  impossible  to  free 
the  alcoholic  distillate  entirely  from  carbon  bisulphide. 
Better  results  were  obtained  by  using  metallic  salts  in 
conjunction  with  the  xanthie  acid  reagent.  Test  anal 
made  with  lead  acetate  yielded  98"8  per  cent,  of  the 
carbon  bisulphide  originally  present  in  the  sample  operated 
upon. 

The  method  devised  by  the  author  is  based  upon  the 
following  reaction,  which  gives  quantitative  results:  — 

CSa  +  2r„H,XlL  =  CS(CjlI5NH),  +  B,S 

lis  +  Ag.O  =  Ag,S  +  H  it 

CS(C6H5NH),  +  AgjO  =  CO(C6H5NH)s  +  Ag.S 

The  process  is  as  follows  : — 10  c.c.  of  the  alcohol  are 
heated  with  50  c.c.  of  an  alcoholic  solution  of  silver  nitrate 
(5  per  cent.)  and  5  c.c.  of  aniline  in  a  covered  beaker  for 
half  an  hour  at  50° — 6u\  The  silver  sulphide  is  collected 
on  a  small  asbestos  filter,  washed  with  alcohol  and  ether, 
and  fused  iu  a  pl.itinuin  crucible  with  about  10  times  the 
quantity  of  a  mixture  of  sodium  carbonate  (1  part)  aud 
potassium  nitrate  (2  parts).  The  mass  is  then  dissolved 
in  water,  acidified  with  nitric  acid,  filtered,  and  precipitated 


with  barium  nitrate.  This  process,  when  applied  to  carbon 
tetrachloride,   gave    equally    good    re-ult-.        The   author    has 

examined  a   number   of    samples    of  carbon  tetrachloride 
procured  b\    hiti.  as  being  pure  productions,  in  all  of  which 
carbon  bianlpbide    ivas  detected,  as   much   as   i   per  cent. 
t'ound  in  Bome  eases. 

lor  the  purification  of  carbon  tetrachloride  pre] 
it. mi  carbon  bisulphide,  the  following  method  is  recom- 
mended. About  one  and  a  half  times  the  quantity  of 
potash  necessarj  to  form  the  xanthate  is  dissolved  iu  an 
equal  weight  of  water.  The  Bolntion  is  mixed  with  LOO  c.c. 
nf  alcohol,  and  added  to  one  litre  of  carbon  tetrachloride. 

The  mixture  is  heated  for  half  an  hour  to iO    with 

frequent  agitation.  It  i-  then  shaken  up  with  water  to 
remove  the  xanthate,  and  the  aqueous  solution  separated 
from  the  carbon  tetrachloride.  This  operatioi  is  repeated 
twiee  with  half  the  quantity  of  potash.  To  remove  the  last 
trails  of  alcohol,  the  product  is  washed  with  500  c.c.  of 
water.  It  is  then  dehydrated  with  solid  potash  and  distilled 
over  paraffin,  which  retains  carbon  trichloride,  if  present. 
The  distillate  was  found  to  be  quite  free  from  carbon  bi- 
sulphide. It  had  a  boiling  point  of  7fl"8  at  760  mm.  (76*5° 
■  iding  to  Kegnault  and  .Main,  and  76'!  according  to 
Thorpe  I. 

tin  treating  carbon  tetrachloride  with  phenylhydrazine  to 
remove  carbon  bisulphide,  and  allowing  the  mixture  to 
remain  quiescent  at  the  ordinary  temperature,  a  gradual 
separation  of  crystals  in  the  form  nf  Long,  lustrous  needles 
took  place,  tin  warming,  the  crystals  formed  more  rapidly 
in  the  share  of  nacreous  laminae.  They  proved  to  be  a 
hydrochloride  of  phenylhydrazine. —  I),  li. 

Linseed    Oil.   Investigation   of.      II.    Amsel.     /.cits,   fiir 
angew.  Chem.  1897,     12],  869 — 870.     (See  this  Journal, 
.  605  aud  814.) 

A  RECENTLY  published  pnper  on  linseed  oil,  by  Lippert, 
confirms  the  applicability  oi  the  author's  method,  but  to 
prevent  misunderstanding,  Amsel  wishes  to  make  it  clear  that 
his  saponification  number  and  "  water-reaction  "  only  apply- 
to  perfectly  clear  oils  and  varnishes.  Fresh  or  insufficiently 
clarified  preparations  must  cither  be  tillered  or  be  allowed 
to  settle  until  clear.  The  presence  of  resin  (colophony)  is 
not  shown  by  the  addition  of  water  to  the  alcoholic  soap 
solution  (water-reaction);  this  treatment  only  produces  a 
cloudiness  when  mineral  and  resin  oils  are  present  in  the 
sample.  Colophony  may.  however,  be  delected  by  the  acid 
value  which  for  pure  linseed  oil  always  lies  below  3,  whilst 
for  colophony  the  author  has  found  it  to  vary  between  162 
and  172. 

These  methods  arc  not  applicable  to  thickened  oils. 

The  author  points  out  that,  although  the  drying  of  linseed 
oil  and  varnishes  is  influenced  by  light  and  temperature,  it 
forms,  if  carried  out  under  uniform  conditions  aud  in  con- 
junction with  other  tests,  such  as  the  iodine  number,  a 
c.i  ..I  indication  as  to  the  purity  of  the  preparation. 

-J.  T.  C. 

Balsams,  Resins  and  Gum  Resins.  K.  Dieterich.  Chem. 
Rev.  Fett-  u.  Harz-Ind.  4.  [15],  205—208  ;  [16],  215— 
218. 

A.  Cold  and  Fractional  Saponification. — By  the  successive 
action  of  '.-normal  ale* .In. lie  caustic  potash  and  of  aqueous 
caustic  potash  of  corresponding  standard,  each  during  24 
hours  in  the  cold,  the  complete  saponification  values  of  the 
following  substances  were  obtained: — Peruvian  balsam, 
260 — 270;  Tacamahaca,  196 — 10-6;  Sanguis  draconis, 
95"2 — 122-3  ;  Kuphorbium,  85 — 91  ;  Lactuearium  Angli- 
cum,  75-6  ;  L.  Germanicum,  106-6 — 313- 6;  Ammoniacum, 
148—162:  Bdellium,  46-2— 81-3  ;  Galbanum,  113-4 — 
141-4  ;  Gamboge,  124-6 — 12S-6.  Venice  turpentine, 
asafcetida,  and  olibanuin  remain  unsaponified,  and  myrrh 
and  tacamahaca  are  doubtful. 

The  advantages  claimed  for  this  cold  method  are,  that 
the  treatment  w  ith  alcoholic  potash  by  itself  gives  the  resin 
number  ;  the  resins  may  be  examined  in  their  natural  state; 
the  detection  of  adulterants  is  facilitated,  and  no  decom- 
position products  are  formed. 

B.  Acid  Number. — In  the  resins  devoid  of  esters  the 
presence  of  the  so-called  resinolic  acids  complicates  the 
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titration,  by  combining  a  further  quantity  of  alkali  on 
prolonged    standing.      The    author    therefore    prefers    to 

determine  the  B  sill  oumbi  r  by  hack  titration,  and  proceeds 
bv  dissolving  1  grin,  of  substance  in  50  c.c.  of  petroleum 
spirit    (sp  md   acting  on  the   solution   with 

alcoholic  potash  for  24  hours  at 
ro  in  temperature,  then  titrating  hack,  with  or  without 
the  addition  of  500  c.c.  of  water.  The  following  results 
were  obtained  : — Colophony  :  Estimation  of  the  acid 
number  by  back  titration  has  the  advantage  that  the  alkali 
solution  serves  both  to  fix  the  resin  acid  and  also  as  a 
solvent,  but  no  addition  of  water  most  be  made,  or  otherwise 
decomposition  sets  in.  and  the  results  give  too  low  a  figure. 
Acid  number.  160—170.  Dammar:  without  water,  20 — 
30;  with.  20—25.  Direct  titration  gives  inferior  results. 
Guaiacum:  the  high  colour  of  the  solution  renders  dilution 
with  water  necessary.  Acid  number,  89-6  (direct,  2:>  —  24). 
Mastic:  the  lye  suffices  as  solvent.  Acid  number  (with 
water)  :  lev  intine  varieties,  44-8 — 53  2  ;  Bombay  grades, 
109-2— 113-4.  Olibanum  :  no  solvent  required,  but  the 
time  of  the  operation  is  exteude  1  to  48  hours,  the  acid 
number  then  being  12*0 — 50"4.  This  ishigher if  colophony 
adorac  has  been  added,  and  when  these  are  suspected, 
no  water  should  be  used  in  the  titration,  or  results  will  be 
below  the  truth.  Dammar  reduces  the  ester  number 
and  saponification  value.  Sandarac  .-  results  of  direct  titra- 
tion unreliable.  No  solvent  is  needed,  but  water  should  be 
used.  Acid  number,  91—105.  Asafatida:  the  conditions 
resemble  those  for  olibanum.  The  use  of  a  solvent  is 
objectionable,  leading  to  a  loss  of  volatile  constituents. 
Acid  number,  direct  (alcoholic  extract).  11  —  82;  hack 
titration,  68 — 77.  Ammoniacum  and  Galbanum  require 
special  treatment  to  obviate  loss  of  volatile  matter,  0-  5  grm. 
being  placed  in  a  rlisk  with  a  little  water  and  distilled  by 
direct  steam,  until  500  c.c.  have  passed  over  into  the  receiver, 
which  contains  40  c.c.  of  \  X  aqueous  caustic  potash.  The 
liquid  is  then  titrated  back.  Acid  numbers  :  ammoniacum 
112 — 212'S,  galbanum  73-50 — 114-20,  those  kinds  exhibit- 
ing the  highest  number  being  best  suited  for  pharmaceutical 
purposes. 

In    general,   the  author  considers  that  tic-  drugs   them- 
selves   should    be    examined    and    not    merely    extracts; 
furthermore,    that  back    titration    and    cold     saponification 
afford  the  most  reliable   means   of  attaining  the  respective 
object-    in    vies-,    and    that    whilst    the    methods    borrowed 
analysis   arc    generally    suitable    for    all    resins, 
they    require   to  be    specially   modified  in    each  ease.      To 
ore    accuracy,   it    is   desirable   to    ascertain    the    acid 
number  and   saponification   by   separate   experiments,   and 
the   ester   number   by   difference.     All    results    should  be 
referred  to  the  undried  drug  in  its  natural  condition.     The 
iodine  number  ol  the  resins  i-  unimportant  and  sometimes 
wrong  conclusions.     Dilution    i-    advisable    in   all 
titrations,  though  care  iry  in  adding  water,  decom- 

positions being  sometimes  occasioned  thereby      In  saponi- 
eation,  the  fractional  cold  syslem  is  alone  capable  of  giving 
irate  results.      The   a  ter  numbers  are  only 

lable   in   cases  where  acids  or    esters    are    I  ispectively 
present,  i.e.,  ester  numbers  for  copal,  dammar,  and  sandarac 
are  useless.     Finally,  the  conditions  prescribed  in  methods 
lamination  should  be  strictly  adhered  to,  or  concordant 
re. ui:  i    expected. 

Tin  methods  proposed  are.  briefly,  as  follows  : — 
A.  Balsams. — 11.  Copaiva  :    n  i  Acid  number— Dissolve 
1  grin,  in  200  c- c.  absolute  alcohol,  and  titrate  with-iN 
alcoholic  potash,  with  phenolphthalein   indicator,  multiply- 
ing result    bv   5"6.       (6)  Saponification    value. —  Dissolve 
1  gTm.  in  alcohol,  add   2"   c.c      N    alcoholic   potash,  and 
i   for  an  hour  under  inverted  condenser.       Dilute  with 
of  absolute  alcohol,  and,  when  cold,  til  rale  back  with 
N  11  so  ,     (,  i   K-ter  number — by  difference. 

Peruvianum. — The  acid  and  ester  numbers  are  de- 
termined as  above,  but  for  the  saponification  value  l  grin, 
of  substa  .el  I.,  the  action  of  50  c.c.  petroleum 

spirit   (sp.  gr.  (1-7  hi;   and   50  i  oholic   potash,  for 

24  hours  at  room  temperature,  in  a  closed  llask.  then 
shaken  up  with  300  c.c.  of  water  and  titrated  back  with  ',  N 
HjS(  i  By  .vanning  1  grin,  of  the  balsam  with  ether, 
washing  on  a  filter    until   the  solvent    runs  away  clear  and 


has  ceased  to  extract,  and  then  drying  at  100°  C,  the  per- 
centage insoluble  in  ether  is  obtained.  To  determine  the 
cinnaniene  present,  the  ethereal  extract  is  shaken  up  once 
with  20  c.c.  of  2  per  cent,  caustic  soda,  and  separated  in  a 
funnel,  the  ethereal  solution  being  then  left  to  evaporate 
spontaneously  ami  kept  all  night  in  the  desiccator;  the 
mean  of  the  weighings  after  12  and  24  hours  gives  the 
weight  of  cinnaniene.  The  resin  ester  is  thrown  down 
from  the  alkaline  liquid,  from  the  last  operation,  by  dilute 
Hi  I,  filtered,  washed  under  the  aspirator  until  free  from 
chlorine,  and  dried  at  80°  till  constant,  Both  the  percentage 
of  the  ester  and  its  ratio  towards  the  cinnaniene;  should  be 
calculated. 

Hal.  Tolutanum. — Acid  number,  ester  number,  and 
saponification  value  determined  as  for  B.  copaiva1,  except  that 
for  the  latter  test,  96  per  cent,  alcohol  is  used  lor  solution 
and  dilution. 

B.  Resins. — Benzoin  :  In  addition  to  the  acid,  ester,  and 
saponification  values,  the  ash  is  estimated  by  incinerating 
1  grin.,  and  calcining  until  the  weight  is  constant.  Colophony: 
For  the  aeid  number  determination,  25  c.c.  of  i  X  alcoholic 
potash  are  used  to  1  grm.  of  resin,  without  any  other 
solvent.  No  water  must  he  added  before  titrating.  The 
specific  gravity  is  estimated  by  immersion  in  six  standard 
solutions  of  common  salt,  ranging  in  density  from  1-075 
to  1-OSo,  or  by  the  Mohr-Westphal  balance. — C.  S. 

Molasses,    Commercial  Analysis  of.     —    Molhant.     Bull. 
Assoc.  Beige  des  Chiin.  11,  [3],  8iS-ss. 

Owing  to  the  various  changes  that  have  taken  place  in  the 
methods  of  manufacture  the  analytical  processes  hitherto  in 
use  are  no  longer  suitable  ;  the  density,  for  example,  giving 
no  indication  of  the  nature  of  the  product;  polarisation 
being  unreliable,  by  reason  of  the  presence  of  optically 
active  substances  other  than  saccharose,  and  the  Clerget 
method  inapplicable  when  saccharose,  glucose,  and  rafiinose 
are  simultaneously  present. 

In  order  to  afford  the  distiller  an  insight  into  the  probable 
yield  of  alcohol  obtainable  from  the  molasses,  and  thus 
obviate  further  litigation  on  the  interpretation  of  the  terms 
"  sound,  pure,  and  merchantable,"  the  author  proposes  to 
imitate  the  Denamur  method  for  the  commercial  analysis  of 
glucose,  based  on  the  determination  of  the  fermentable 
nutter  in  the  sample.  To  this  end,  100  grins,  of  molasses 
are  dissolved  in  about  200  e.c.  of  hot  water,  and  boiled 
aloug  with  12  — 1-5  c.c.  of  ordinary  sulphuric  acid,  to 
drive  off  voli  tile  matters  (  IIXi  >.,  Si  >.,  &c. ).  Alter  filtering 
and  washing  with  hot  water,  the  filtrate  is  made  up  to 
1  litre,  the  density  (Balling)  estimated,  and  500  c.c.  of  the 
liquid  pitched  with  25  to  30  grins,  of  yeast,  for  fermenta- 
tion at  28°  to  30°  C.  during  21  hours.  The  alcohol  and 
earbon  dioxide  being  then  driven  off  by  heat,  the  volume 
of  residual  liquid  is  made  up  again  to  500  c.c,  and  the 
difference  of  density  (Ball.)  between  this  and  the  original 
solution  gives  the  amount  of  fermentable  matter.  To  check 
the  result  the  alcohol  may  be  estimated  bv  distillation. 

— C.  S. 

Sweet    Wines,   Determination  of  Glycerin   in.     G.  Fabris. 
Ann.  del.  Lab.  I'hiiu.  Centr.  d'elle  tiabelle  III.,  225,  23. 

The  determination  of  glycerin  in  wine-,  presents  consider- 
able practical  difficulties,  especially  in  those  kinds  which 
contain  15 — 20  grms.  of  sugar  per  100  c.c,  such  as  Malaga, 
Samoa,  and  others.  Various  methods  have  been  proposed,  but 
that  of  most  frequent  use  aud  ready  application  is  based  upon 
the  elimination  of  the  sugar  by  means  of  lime,  though  this 
method  is  not  free  from  defect,  since  the  separated  glycerin 
contains  small  quantities  of  sugar,  colouring  matters,  as 
also  of  nitrogenous  and  mineral  substances.  Though  it 
would  appear  that  the  proportion  of  glycerin  found  would 
exceed  thai  present,  yet  as  a  matter  of  fact  the  error  due  to 
the  above  impurities  is  greatly  exceeded  by  the  errors  din- 
to  other  causes,  especially  in  wine  rich  in  sugar.  Such 
errors  arise  from  the  bulky  nature  of  the  lime  precipitate, 
the  subsequent  dilution  with  alcohol,  the  loss  of  glycerin  in 
the  evaporation  of  the  alcoholic  extracts,  &c. 

With  a  view  of  investigating  tbe  question,  the  author 
made  imitation  mixtures  containing  known  proportions  of 
glycerin,  invert  sugar,  alcohol,  and  caramel ;  for  such  mix- 
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•  the  German  official  method  ga*-  wits, 

but  certain  observations  on  the  application  of  the  method; 

■  1  by  practice,  in  the  analysis  of  wines  containing 
10— 20  per  cent.  andhighlj  coloured,  snch  a?  red 

Malaga,  are  considered  by  the  author  to  be  not  wholly  un- 
wary.    Thus  the  results  ol  experience  showed  that  l" 
no,  an  I  not  milk  of  lime,  should  b 
m  i  e.O.  of  wine,  and  200  o.c.  instead  of   lou  e.c.  ■•!   al  :ohol 
should  be  added,  and  theprecipitate  obtained  should  In-  « 
with  at  les  of  alcohol  to  extract  the  glycerin  as 

completely  aa  possible.  But  the  great  disadvantage  of  the 
German  method  is  the  time  required.  The  author  has 
examined  that  proposed  bj  Lecco  i  Her.  1892,  8094), 
and  a  somewhat  similar  method  has  been  used  in  the 
Italian    laboratory   for    some    time    past  ;  in    both    i 

ictory  results  are   obtained  if   certain   precautions  ari 

adopted,  especially  the  cessation  of  the  evaporation  of  the 

mixture  of  wine  and   lime  when  it  has  become  of  the  eon- 

acy  of  sludge;  if  the  evaporation  is  carried  beyond  this 

point  there  is  a  considerable  erin. — V.  11.  \  . 

■hini.     Ann.  del  Lab.  I  'him. 

in.,  mr— us. 

1\   the  course  of  commercial   practice  in  the   analys 

-  the  following  problems  are  presented.    Firstly  to  deter- 
mine the  materials,  and  secondly  the  proportions  in  which 
irigiaally  mixed;  the  latter  problem  is 

ile,  owing  to  the  similarity  of  the  composition 
ich  materials.     The  author  succeeded  in  obtaining  from 
an  Italian  manufacturer  the  specifications  of  fivi 

nscd  commercially  under  the  names  of  I  i  I  mottled, 
i -J  i  extra  green,  (3)  green,  first  quality,  (4)  yellow,  I 
quality,  and  (5)  yellow,  third  quality.  In  the  samples  not 
containing  resin,  determinations  were  made  of  the  pro- 
portion of  tatty  acids,  their  acid  and  iodine  values,  as 
also  of  the  Reichert  value ;  for  those  containing  resin,  the 
method  proposed  b^  Gladding  for  its  estimation  Mas  fonud 
to  give  satisfactory  results.  The  values  calculated  from  the 
known  acidity  and  iodiuc  numbers  of  the  oils  used  in  manu- 
facture are  compared  with  those  found  on  analysis,  and  the 
elusion  is  drawn  that  the  methods  applied  {rive  resells 
sufficiently  approximate  for  the  purpose. — V.  II.  V. 

Caffeine,  Determination  of  in  Coffee.     E.  Tassilly.     Hull. 

(him.  17,  ['ijj.  761. 

Reviewing  the  various  methods  which  have  been  suggested 
tor  the  determination  of  caffeine  in  coffee,  the  author  cl 
them  according  to  the  solvent  employed  for  extraction. 
The  first  group  includes  those  in  which  chloroform  is  the 
solvent ;  the  second,  those  extracted  by  means  of  hot  water  ; 
and  the  third,  those  in  which  the  solution  of  an  organic  salt 
furnishes  the  menstrum. 

In  the  first  group  the  process  of  ConunaUle  is  the  oldest  : 
as  modified  by  Cazauua  this  consists  in  extracting  a 
mixture  of  coffee  and  slaked  lime,  by  digestion  with  chloro- 
form. Peril  has  shown  that  in  order  to  obtain  tbe  whole 
of  the  alkaloid  in  the  case  of  tea,  the  mixture  of  the  two 
powders  must  first  be  moistened  to  ensure  the  subsequent 
removal  of  all  the  caffeine.  Grandval  and  Lajovtx  treat 
the  coffee  first  with  ammoniac?!  ether,  and  then  extract  with 
chloroform  by  digestion. 

In  the  second  group,  the  process  of  Domergue  and  N 
consists  in  precipititing  an  aqueous  infusion  of  coffee  with 
mercuric  acetate.  The  filtrate,  mixed  with  sand  and 
magnesia,  is  evaporated  to  dryness.  The  dry  residue  is  then 
exhausted  with  chloroform.  Dvorkovitvh  makes  three 
infusions,  followed  by  two  decoctions,  giving  a  litre  of 
aqueous  extract  in  all  from  each  10  grms.  of  coffee  taken. 
This  is  precipitated  with  baryta  and  filtered,  the  filtrate  is 
washed  with  petroleum  ether:  then  extracted  with  chloro- 
form. Cuillot  merely  exhausts  the  substance  with  successive 
boilings  and  washes  out  the  alkaloid  with  chloroform. 

lu  the  third  group,  Herlaut's  method  consists  in  the  use 
of  a  solution  of  sodium  benzoate  as  a  solvent,  the  coffee 
having  first  been  mixed  with  lime.  The  caffeine  is  removed 
from  the  extract  by  shaking  out  with  chloroform.  Gorges 
prefers  simple  lixiviation  with  salicylate  of  sodium. 

After  adversely  criticising  each  of  these  processes  seriatim, 
the  author  proposes  the  method  given  below. —J.  (I.  B. 


'  \     >  Method  of  i.  ttimating.     I 

Hull.  S.c.  Chim.  1897,  17,     IS],  1 

lis    u'rne.   "i    powdered    coffee   arc    treated   with    tl 
successive   \   linn.-,   each   of  200   c.c.   of    boiling    water, 
infusion   be  jed   t"r    10   minutes   in  ca 

\ftcr  decautation  a  ided  i" 

the  residue  and  tie-  mixture  is  hi  ated  until  the  liquid  bi 
to   be   coloured;     tlii-  ted    anil    th 

■■•-  itli  another  similar  quantity  ot  water.  -■>  that  the 
volume  of  the  total  aqueous  extract   is    1    litre.     This    I 
is  dh  pul  volumes,  each  of  500  c.c.     in  ■■•■ 

evaporated  to  dryness  on  the  water-hath,  then  treated 

1  or  2  c.c.  of  lo  per  cent,  sulphuric  aoid,  thoroughly  stirred, 
anil  then  extracted  with  small  quantities  of  boiling  water  on 
filters,  until  the  filtrates  cease  to  give  a  precipitate  with  a 
solution  of  tannin,  or  a  red  coloration  w ith  Gaucher's  test. 

these  slightly  acid   solutions  the  caffeine  may  b 
extracted    in    t«->   ways.     In   operating,  as    in- 
10  grms.    of  coll  is  well  to  treat    oni  by 

the  first  process  given  below,  and  the  other  by  the  second. 
uf  the  two,  the  latter  is  t,.  be  pn  ferre  I  as  the  alkalo 
obtained  from  it  in 

(1.)  The  solution  i\  evaporated  to  dryness  on  the  water- 
bath,  adding,  at  the  last,  20  grms.   of  washed   sand,  and 

2  grms.  of  calcined  magnesia.     The  dry  mixture  is  trans- 
ferred  to   an    extractor  and   treated    with    100    jrnis 
chloroform  until  exhausted,  which  will  be  in   three  or   four 
hours.     The   solvent  is  then  distilled  off,  and  the  residue 

il  loo    ( '. 

tttly   alkaline    with 

ammo  ted  with  several  successive  portions  of 

chloroform  until  nothing  more  is  removed  by  that  solvent. 
The  chloroform  is  then  dist  small  bulk,  the  res 

decanted  int. ■  a  tared  dish,  evaporated  and  weighed.  The 
latter  method  invariably  gives  slightly  higher  figures  than 
that  iu  which  the  solvent  is  employed  hot. 

The   following  are   comparative   results  obtained  by  the 
author   with   various   processes,  on   the   same   samples 
.  i  reviously  dried  at  1  lo    (_'. : — 


i    ■'■■  . 


Caledonia. 


Liberia. 


Mocha. 


Xcw  process  (cold  chloroform  > 

1+4 

t'40 

- 

.. 

I'M 

i:;i 

- 

IK         as'i 

I -St 

1-30 

I'l  ; 

.. 

i-w 

I'M 

lie. 

Herlau   - 

r  hi 

l'S5 

I'M 

irs 

1-40 

1-55 

112 

Dvoiko--  tch's 

1-  1" 

l'S5 

1-M 

The   author    has    assured    himself    that   every    trace    cf 
caffeine  is  removed  by  his  method,  and  also  that  no  1-  5; 
alkaloid  occurs ;    a    known    amount    of  caffeine   added    to 
one  of   the  two  portions  of  the  liquid,  after  infusion   being 
found  again  wit  jin  the  limit  of  experimental  error. 

—J.  0.  B. 


XXIV.-SCIENTIFIC  &  TECHNICAL  NOTES. 

Iron  Chloride.   Hydrolysis  of.     W.  Spring.     Chem.  Zcit. 
i,  21,'  [66],  651. 

It  is  stated  that  ferric  chloride  in  aqueous  solution  does  not 
change  directly  into  colloidal  ferric  hydrate  and  hydrochloric 
acid,  out  that  an  intermediate  decomposition  first  takes 
place,  similar  to  tint  of  the  vapour  at  a  high  temperature 
and  resulting  in  ferrous  chloride  and  chlorine.  The  chlorine 
set  free,  reacts  with  the  water  with  formation  of  electrically 
neutral  hydrochloric  acid  and  active  oxygen,  and  the  latter 
combines  with  the  ferrous  chloride,  forming,  so  long  as  the 
temperature  undergoes;  no  change,  equal  proportions  of. 
ferric  hydrate,  hvdrochloric  acid,  ferric  chloride  and  water. 

—A.  S. 
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tylene,    The   Formation   of  M  B  De 

ind  and  S.  Thomas.    Comptes  Bend.  lt>97,  125, 

109—111. 

Ev  the  interaction  of  acetylene,  water  ami  carbon  tetra- 
chloride at  i'  and  under  a  pressure  of  about  20  atmospheres, 
a  crystalline  product  is  obtained,  which  is  stable  at  •"  and 
at  a  pressure  scarcely  above  that  of  the  atmosphere  ;  at 
a  higher  temperature  it  decomposes  with  evolution  of 
acetylene.  It  is  assumed  to  be  a  mixed  hydrate  of  acety- 
lene" ami  carbon  tetrachloride.  Similar  mixed  hydrates 
have  also  been  obtained  by  employing  oilier  halogen 
derivatives  in  the  place  of  the  carbon  tetrachloride,  and 
crystals  have  also  been  obtained  with  other  gases,  namely, 
Cjl     I        SO«,  in  the  place  of  acetylene. — A.  K.  M. 

i  Synth  ■     ionof  Nickel  upon  Ethylene.     P. 

Sabatier  and  J.  IS.  Senderens.     Comptes  liend.  124,  135S. 

When  a  slow  current  of  pure  ethylene  is  passed  over  the 
surface  of  nickel  reduced  by  hydrogen,  and  heated  to  above 
i  ..  the  gases  obtained  after  removing  traces  of  unde- 
composed  ethylene  by  means  of  bromine  are  found  to  consist 
of  a  mixture  of  ethane,  formene,  and  hydrogen,  with 
iiossiblv  an  infinitesimal  trace  of  higher  hydrocarbons. 

—J.  O.  1!. 

'■  Acliit  "  Oxygen  {the  so-called)  and  Peroxide  Formation. 
C.  Englerand  W.  Wild.  IScr.  1S97,  30,  [12],  16G9— 
1681. 

Ik  the  oxidations  produced  by  free  oxygen,  it  has  been 
frequently  observed  that  a  second  substance  present,  which 
i-  entirely  unattached  by  ordinary  oxygen,  is  energetically 
oxidised.  Many  explanations  of  these  phenomena  have 
been  given  :  change  of  oxygen  into  ozone  and  antozone 
(  Schonbein),  cxi-tenee  of  oppositely  charged  atoms  in  the 
oxygen  molecule  (Brodie  and  Clausius),  formation  of  free 
jen  atoms,  &c.  M.  Traube  supposed  that  in  the 
oxidation  of  zinc  there  occurs  the  process  represented  by 
the  following  equation:  — 

OH.H       ()  H.O 

Zn  +  +    ..  =  Zn(OH)s  + 

OH.H       II  H.O       • 

and  showed  that  the  amount  of  hydrogen  peroxide  pro- 
duced agreed  with  this  hypothesis,  which,  however,  only 
explains  such  oxidations  as  proceed  in  the  presence  of 
water. 

Van't    Hoff   and  Jorissen  have  shown  that   the  sponta- 
ish    oxidisable  substance  renders  capable  of  oxidation 
exactly  as  much  oxygen  as  it  itself  absorbs;  they  assume 
that  the  oxygen  molecule  splits  up  into  atoms  of  different 
elect-  ges,  one  of  which  is  by  preference  absorbed 

by  each  substance  present  ;  and  Ewan,  on  this  hypothesis, 
has   found  that   ordinary    oxygen  must  be  already   -lightly 
led  in  this  waj  . 

The  authors  put  forward  the  hypothesis  that  "in  sponta- 
neous oxidations  not  single  oxygen  atoms  but  whole 
moli  taken  up,  the  double  union  of  the  atoms  in 

the  molecule  being  disturbed,  with  formation  of  peroxides 
■  t\pe — 

It. (i  ,(> 


•    or  B 


B.O 


(i 


These   compounds  pi\e  up    (like  hydrogen  peroxide)  one 
:itom  1. 1  another  oxidisable  substance,  thus  pacing 
into  ordinary  oxide-.—   '..  C.  W. 

Synth        of  A  romatic.     I..  '  laltermann  ami 
.1.  A.  Koch.'    Her.  30,  1622—1624. 

sts   in   acting  on   toluene   and   its  honio- 

drochloric     acid    and    carbonic    oxide    in 

aluminium  chloride  and  cupn  ui    ehi  tide.     A 

of  carbonic  '    hydrochloric  acid   is  passed 

through    a    mixture  tins,   of  toluene,    45  guns,  of 

lered   Fi     I       prepared  aluminium  chloride,  and 

chli  it  a  temperature  of  20  — 25  C. 

n.     The  carbonic  oxide  passes  through  at 


the  rate  of  3  litres  per  hour,  whilst  the  hydrochloric  acid  i- 
passed  through  at  half  that  rate.  The  dark  viscid  product 
of  the  reaction  is  poured  on  to  ice,  the  oil,  separated,  and  the 
aldehyde  and  unaltered  toluene  bloTvn  over  with  steam. 
The  distillate  is  treated  with  sodium  bisulphite,  separated 
from  unaltered  toluene  (about  8  gnus.),  the  aqueous  solu- 
tion decomposed  with  anhydrous  soda,  and  the  aldehyde 
again  blown  over  with  steam.  After  taking  up  with  ether 
and  evaporating  off',  about  20  —  22  grms.  of  perfectly  pure 
p-tolyl  aldehyde  remains  ;  this,  on  oxidation,  gives  /i-toluic 
acid.  The  method  gives  satisfactory  results  also  with  o-. 
»(-,  and  p-xylene,  ethylbenzene,  mesitylene,  and  other  sub- 
stances.— T.  A.  L. 

Caffetannic  Arid.  The so-called t  Glycosylcaffeic  Arid),  and 
its  Successive  Decomposition  to  Caffeic  Acid,  Vinylpyro~ 
rate -hoi  anil  Pyrocatechol,  H.  fvuuz-Kr.iuse.  Ber.  1897, 
30,  [12],  1617—1622. 

The  tannic  acids  of  coffee  and  mate,  on  decomposition,  yield 
sugars  and  eihydroxycinuamic  acid  (caffeic  acid).  Hoff- 
mann states  that  this  acid  melts  at  about  213',  with  browning 
and  incipient  decomposition ;  at  20<>°,  however,  it  is 
quantitatively  decomposed  into  carbon  dioxide  and  viuvl- 
pyrocateehol,  C6H3(OH).,.C2H3[CoH3  :  OH  :  OR  =  1:3:4]. 
The  latter  cannot  be  distilled  in  vacuo  without  a  decomposi- 
tion which  produces  pyrocatechol.  The  often  observed 
formation  of  protocatechuic  and  acetic  acids  in  the  fusion 
of  so-called  tannic  acids  with  potash,  is  explained  by  the 
following  reaction  of  caffeic  acid: — 

C6H3(OH)i,.CaH,.COOH  +  (H.,  +  Os)  = 
C6H3(OH>2.COOH  +  CH3.COOH. 

—A.  ('.  Vv'. 

Caffetannic  Arid.     Cazeneuve  and  Haddon.     Comptes 
liend.  1897,124,  [25],  1458—1460. 

Caffetannic  ncid  has  usualh  ascribed  to  it  the  formula 
!  i:,H]St  's-  and  is  regarded  as  a  glucoside  formed  by  the 
addition  of  caffeic  acid  and  mannitan,  with  elimination  of 
H20.  Preparing  a  solution  of  caffetannic  acid  according  to 
the  directions  of  Hlasiwetz,  and  treating  this  with  phenyl- 
hydrazine  and  acetic  acid,  the  author  obtained  yellow  well- 
crystallised  needles  of  an  osazone,  the  analysis  of  which 
yielded  results  <  ( '.  62-8;  H,  5-9;  X,  13-04  to  13-28) 
closely  agreeing  with  those  (C,  62-7;  H,5'5;  X,  13-J2) 
corresponding  to  the  formula — 

C«H3(<  >C6H9(  >.,.  X.,HC6H3); .  CH((  !H)0  iOH, 
the  osazone  of  a  substance — 

C0H3(OC0H11(h,).;.l'H.CH.COOHorC,1lC.<>l;, 

which  should  therefore  be  the  formula  of  caffetannic  acid. 
According  to  this,  caffetannic  acid  must  be  regarded  as 
formed  from  a  molecule  of  caffeic  acid  and  two  molecules  of 
a  sugar,  (',-H|,<  >i;,  with  elimination  of  2H2U.  The  authors 
have  this  sugar  under  investigation. — J.  T.  D. 

Oxidation  and  Chlorination,  A  Method  of  [by  the  Aid  oj 
Salts  of  Manganese'].  A.  Villiers.  Comptes  Rend.  124, 
1349. 

When  an  oxidisable  body  is  placed  in  a  medium  capable  of 
supplying  oxygen,  but  under  such  conditions  that  oxidation 
does  not  take  place,  or  proceeds  but  slowly,  the  addition  of 
a  trace  of  a  salt  of  manganese  brings  about,  or  very 
materially  accelerates  the  reaction.  Thus  if  a  mixture  be 
made  of  equal  volumes  of  saturated  solution  of  oxalic  acid, 
of  hydrochloric  acid,  25  per  cent.,  and  of  nitric  acid  of  the 
same  strength,  no  gas  is  evolved  even  after  prolonged 
contact.  If,  however,  after  raising  the  temperature  of  the 
mixture  to  boiling  point,  a  trace  of  any  salt  of  manganese 
be  added,  such  as  a  few  drops  of  solution  of  the  sulphate, 
reaction  takes  place  almost  immediately,  and  the  evolution 
of  carbonic  acid  gas  continues  regularly,  particularly  if 
a  few  fragments  of  gas  carbon  be  introduced  into  the 
liquid.  If  heating  be  continued,  the  whole  of  the  oxalic 
acid  is  rapidly  used  up,  and  the  process  can  be  continued 
indefinitely  by  introducing  more  of  that  substance,  and 
more   nitric    acid,  to    furnish   the    requisite    oxygen.     The 


THE  JOURNAL   OF   THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


manganese  mils  iinaeai   to  acl  us 

>  In    the  formation  of  intermediate  unstable  oxysalts; 

their  behaviour  ma~  almost  be  compared  with  tbal  of  the 

lising  ferments,     li  is  possible  thai  manganese,  which 

w idely  distributed  in  the  animal  >>r  \  egotable  organism, 

iIims  plays  :>m  important  and  hitherto  unsuspeoted   part   in 

physiology,  Bince   us  presence  ma)    be   necessary   for  the 

of  carbohydrates  and    nitrogenous   bodies.     In 

therapeutics  too, the  suits  of  manganese  should  prow  useful 

in  the  treatment  of  those  diseases,  such  us  diabetes  and 

arthritis,  which  arise  from  defective   physiological  o- 

lucose,  and  members  of  the  fatty    series   are 
oxidised  under  like  coi  the  same  manner  as  oxalic 

acid;  with  substances  of  the  aromatic  series,  however,  even 
when  they  contain  fatty  be  does  not  result, 

bin  chloro-substitution  bodies  an-  formed.  Thus  when 
benzene  or  t  ilnene  are  heated  with  aqueous  solutions  of 
nitrie  and  hydrochloric  acid,  with  a  trace  of  a  manganese  salt 
added, reaction  take-  place  slowly  even  in  the  cold;  tin- 
lower  surface  of  the  liquid,  which  is  in  contact  with  the 
aqueous  solution,  is,  in  the  course  of  a  few  days.  s,>  far 
altered  that  ebloro-substitution  products  are  formed,  which 
being  of  a  greater  density,  fall  to  the  bottom.  This  method 
of  chlorination  promises  to  be  useful  for  technical  pnrp 

—J.  O.  B. 

itions    Drying  Oils],  The  Pint  played  by  Mang 
in.    A.  Livache.    Comptes  Bend.  1897,184,  [85],  1520 

—  1321. 

Rj  i  i:i;i:ivj  to  the  paper  of  Villiers  (.see  preceding  abstract), 
the  author  points  out  that  in  1SS3  In-  remarked  on  the 
;  of  manganese  in  hastening  the  oxidation  of  drying 
oils,  the  same  oil  being  completely  oxidise  1  in  six  hours 
when  it  contained  a  little  manganese,  while  with  lead  it 
needed  24,  and  with  iron  18.  In  all  such  actions  the 
manganese  probably  acts  simply  as  a  carrier  of  oxv_ 
uo  doubt  the  action  of  all  oxydases  (see  next  abstract  -  i-  a 
similar  one. — J.  T.  D. 

Oxidising  Action  of  StiUs  of  Afanganese,  and  the  Chemical 
istitution  of  the  Oxydases.     G.   Beitrand.     Comptes 

Rend.  124,  lo'.">.">. 
It  is  found  that  the  salts  ot  manganese,  per  set  act  as 
carriers  of  oxygen.  When  introduced  in  aqueous  solution 
together  with  a  body  capable  of  oxidation,  such  as  hydro- 
quinone, into  a  flash  fitted  with  a  -top-cock,  and  kept 
continually  agitated  for  a  prolonged  period,  by  means  of  a 
water  wheel,  considerable  diminution  of  the  amount  of 
oxygen  in  the  atmosphere  of  the  vessel  is  observed.  This 
varies  with  the  salt  of  manganese  employed,  as  will  be 
from  the  following  results.  The  same  quantity  of 
hydroquinone  and  water  were  used  in  each  case: — With 
nitrate,  la;  sulphate,  1 '  6  ;  chloride.  IS:  benzo 
74:  acetate,  Ij.'i:  salicylate,  15' 7;  lactate,  16*3;  gUtci- 
nate,  17*6  ;  and  succinate,  22*1  c.c. 

It  would  appear  that  the  salt  of  manganese  in  aqueous 
solution  undergoes  partial  hydrolysis,  with   the  formation  of 
id  and  mat  8  :e,  thus:  — 

R   Mu  +  H./J  =  U"H,  +  MnO. 

The  manganous  oxide  thus  formed,  as  is  well  known,  is 
oxidised  in  the  air,  and  the  molecule  of  atmospheric  oxygen 
thus  split  up  leaves  one  atom  free  to  combine  with  any 
oxidisable  body  :   MnO  +  Oj  =  Mn03  -  0. 

It  is  found  that  a  solution  of  hydroquinone  containing 
manganous  oxide  in  suspension  gives  at  once,  on  expe- 
to  tiu-  air.  quinonc  and  manganese  dioxide.  The  dioxide 
so  formed  is  again  reduced  in  an  acid  solution,  forming 
a  maugauous  salt  and  a  further  quantity  of  quinone. 
Thus,  a  small  amount  of  a  salt  of  manganese  may  serve  as 
a  carrier  of  oxygen  to  an  unlimited  quantity  of  hydro- 
quinone. The  theory  of  hydrolysis  of  the  salt  is  sup- 
1  by  the  fact  that  the  salt-  of  the  organic  acids, 
having  a  high  molecular  weight,  and  a  relatively  low  affinity 
for  the  metal,  and  which  are  therefore  most  easily  hydrolysed, 
are  those  which  act  most  energetically  as  oxidisers.  It 
would  seem,  therefore,  that  in  the  case  of  oxydases — which 
arc  regarded  as  manganese  compounds  in  which  the  albu- 


minoids play  the  pan  of  ver-  feeble  acids,  having  onl- 
sufficieul   affinity    tor  the  metal  to  keep  it  i-'  solution — the 
oxidising  power  is  due  to  the  do  the  albuminoids 

giving  •..  these  ferments  onl-  I  ir  physical  and 

chemical  properties. — I.  0.  B. 

.1"  '  Substance  rich    in    Mai  ..,  led  from 

Fibre.     G.  Guorin.     Comptes  Rend.  1897,311  — 
31 B. 

Sawdust  is  digested  for  2—3   days  with   distilled  cater 
containing  1  percent,  of  pure  caustic  potash.    The  brown 
solution  obtained  alter  tillering,  when    treated  with  a  - 
excess  of  hydrochloric  acid,  gives  a  volumii  ous  preci] 
which  can  be  easily  washed   by  decunlalion  with  watei 
taiuing  a  trace  of  hydrochloric  acid  to  prevent  dissociation. 
The  product  is  then  dissolved  with  a  few  drops  of  amm 
reprecipitated  with  hydrochloric  acid,  washed  as  above 
dried.      It  forms  a  brown  powder,  and  the  particular  sample 
examined    from    berch   sawdust,  did    not    contain  any    iron, 
bnt  a  ible   proportion  of  manganese,  phosphorus, 

and  sulphur,  and  gave  the  following  p  :  lumbers  on 

analysis: — C=  52-762,   if  GGC, 

1'       l*297,Mn  =    0-402.    The  author  considers  it  probable 
that  manganese,  combined  in  a  nucleus,  cxi-ts  iu  all  n 
fibres.— T.  A.  L. 

PATENT. 

Plants,  Leaves,  and  the  like;  Impts.in  or  relating  to  the 
Treatment  and  Preservation  of.  A.  .1.  Hoult,  London. 
From  K.  I.,  and  K.  l;.  Kefcrstein,  Dresden.  Eng  Pal 
14,825,  Jui 

Ix  the  treatment  of  the   dry  parts  of    plants,  lea-. 
a-  to  give  them  a  life-like  appearance,  the  ordinary  pi 
may  be    much    shortened   by   a   preliminary    treatment  with 
more   or    less    diluted    sulphuric    acid,    which    thoroughly 
softens  or   dissolves    the     outer   coating:    the   subsequent 
treatment  with  glycerin    and    dyi 

simultaneously  in  the  same  bath,  and  the  dye- tuff  being  ■ 
perfectly  absorbed  a  better  result  is   obtained.     The  pr 
then   consists    of    (a)    treatment    with   acid,    (J)    washing, 
(c)  partly  drying  tersion   in  a  hath  of  glycerin  and 

dyestuff   containing   a    salt   of  nitrv   acid,  acetic  acid,   and 
gelatin,  (e  I  dry  -  fly  for  (/)  varnishing.     If  paint 

is  to  he  applied  as  well  as  or  instead  of   the  dyestuff,  it  may 
be  mixed  with  the  vatnish  or  applied  just  before. — L.  A. 

EDUCATIONAL. 

CONTTNENTAI   TECHNICAL   SCHOOLS. —  RePOBI   OF   IBS 
M  1NCHESTEB    DEPUTATION. 

Chcm.  Trade  J.,  Oct.  2,  1S97,  210. 

Iu  pursuance  of  a  resolution  of  the  Technical  Instruction 
Committee,  confirmed  by  the  Manchester  I  ity  Council,  a 
deputation,  comprising   Mr.  Alderman   Hoy,  .Mr.  Alderman 
ield,  Mi.  N.  Bradley,  Mr.   Ivan   Levinstein,   Mr.  John 
en,    Mr.    Charles   Rowley,    and    Mr.    .1.    11.    Reynolds 
itly  visited  a  number  of  institutions  and  schools  on  the 
Continent,  devoted  mainly  to  scientific  n  istruetion 

as  applied  to  industrial  and  commercial  pursuits,  in  their 
report  to  the  Committee  the  deputation  mention  the  fact 
that  in  1S91  a  visit  was  paid  to  several  of  the  moreimpo;- 
technical  schools  in  France.  Germany,  Austria,  and  Switzer- 
land, and  that  a  report  was  then  issued  showing  the  extent 
to  which  provision  had  been  made  for  the  supply  of  instruc- 
tion of  a  scientific  aud  technical  character  in  aid  of  the 
commerce  and  of  the  industries  of  those  countries.  "  In 
the  meantime,"  the  rep  irl  proceeds,  "  the  council  has  under- 
taken the  responsibility  of  maintaining  the  technical  and  art 
schools  of  the  city  ,  and,  w  it h  the  purpose  ot  giving  full  effect 
to  that  responsibility,  has  already  not  only  greatly  develope  1 
these  institutions,  but  has  embarked  upon  the  erection  of 
the  largest  technical  school  in  the  country,  the  proper  equip- 
ment of  which  is  a  matter  of  the  most  serious  concern  and 
importance.  The  erection  of  the  new  school  was  be.o-un  in 
August  1895,  and  its  completion,  ready  for  the  occupation, 
is  confidently  expected  at  an  early  date.  The  Committee 
therefore  feel  that  it  is  high  time  the  question  of  the  equip- 
ment  of  the   sehooi    x:\r  considered,   especially  in  respect 
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of  the  important    departments    concerned  with  the   textile 
industries,  with  the  industrial  application  of  chemistry,  and 

■  -  i:i  relation  to  electrical  engineering.  .  .  . 
Your   Committee   felt    that  it  would  be   the   height  of  un- 

,  having  in  serious  resp  visibility  of  equip- 

ping the  new  Municipal  Xechi  -         I  in  Manchi 

neet  adequately  and  effectively  the  demands  of  a 
great  industrial  centre  such  as  this,  were  they  to  neglect 
the  opportunity  of  seeing  what  Continental  countries  have 
d  >ne  ot  late,  and  what   they  are   now  doing  in  this  regard. 

illy  is  this  a  necessity  with  respect  to  the  extra- 
ordinary development  which  has  taken  place  within  quite 
recent  years  in  electrical  science  as  applied  to  electrical 
engineering  industries,  and  with  the  certainty  of  great 
extension  in  the  near  future.  Hardly  less  important  is  the 
great  textile  industry  in  its  various  departments  of  spinning, 
weaving,  designing,  dyeing,  and  finishing,  in  some  of  which 
we  find  ourselves  at  a  serious  disadvantage  (especially  those 
in  which  chemistry  plays  a  part)  as  compared  with  our 
foreign  competitors.  It  has  been  found  necessary  in  the 
g  and  finishing  schools  abroad  to  discard  mere 
laboratory  methods,  and  to  equip  them  on  a  scale  ap- 
proaching that  of  the  works  themselves,  and  analog! 
the  practice  obtaining  in  the  spinning  and  weaving  schools, 
SO  as  to  give  the  students  who  are  trained  in  them  a  real, 
practical,  and  effective  knowledge  of  the  processes  em- 
ployed." Reference  is  then  male  to  what  the  deputation 
saw  at  Crefeld  and  in  its  well-equipped  textile  and  dyeing 
schools.  "  Your  deputation  is  convinced,"  says  the  report, 
'■  as  a  result  of  the  inspection  of  the  Crefeld  School,  that 
this  district  would  gain  materially  by  the  development  of 
our  textile  school  in  the  new  building  on  the  same  lines. 
1.  By  the  increase  in  the  number  and  variety  of  the  looms 
and  of  the  goods  woven  upon  them.  2.  By*  the  establishment 
of  a  school  of  tinctorial  chemistry,  and  of  practical  dj  eing 
and  finishing  upon  an  adequate  scale,  alike  in  respect  of  the 
completeness  and  the  real  efficiency  of  the  machinery 
employed.  3.  By  the  establishment,  in  actual  touch  with 
the  other  departments   of  the   school,  of   a   well-organised 

;..  replete  with  examples  of  ancient,  mediaeval,  and 
modern  productions  of  the  best  type  of  workmanship,  colour, 
and  design.  It  is  to  variety  and  excellence  in  these  respects 
that  Lancashire  must  look  to  maintain  and  increase  its 
supremacy  and  reputation  as  a  manufacturing  centre." 
From  Crefeld  the  deputation  went  to  Aix-la  -  Chapelle, 
thence  to  Berlin,  Darmstadt,  Dresden,  Vienna,  and  other 
places.  After  dwelling  on  the  zeal  shown  by  Germany  in 
technical  training,  the  deputation  remark  :  "  That  Ger- 
many is  in  a  prosperous  condition,  due  to  her  successful 
manufacturing  and  commercial  enterprise,  was  plainly 
evident  on  every  hand  in  the  extension  of  her  cities — the 
making  of  new  street-  and  the  erection  of  fine,  handsome 
buildings  which  is  going  on  everywhere  in  her  large  towns. 
It  is  not  less  clear  that  the  schools  tire  the  rout  and  base  of 
'.hi-  surprising  industrial  development,  and  are  the  main 
contributors  tc  this  great  economic  result  :  it  is  no  less 
certain  that  if  we  are  to  maintain  our  position  as  a  great 
industrial  community  it  must  be  by  following  and  adopting 
t lie  same  methods.  It  is  not,  however,  only  in  the  domain 
of  science  that  Germany  is  makiDg  great  progress.  In 
almost  every  town  visited  by  the  deputation  tine  industrial 
art  museums  were  found,  arranged  with  the  express 
purpose  of  cultivating  a  knowledge  of  what  has  already  been 
accomplished  in  the  production  of  fine  examples  of  colour, 
and  workmanship.     Every  technical   school  has   its 

museum  of  objects  applicable  to  its  purposes.  Notably 
was  this  the  case  iu  Berlin,  Vienna,  Nuremberg,  Crefeld, 
and  at  Dusseldorf,  in  which  latter  place  the  Industrial  Art 
Museum  is  said  to  be  the  finest  iu  the  Khinelaud.  These 
museums  help  to  preserve  and  hand  down  the  traditions  of 
past  achievement  and  excellence,  and  stimulate  the  desire 
to  reach  to  as  high  or  higher  levels  to-day."  In  concluding 
their  report  the  deputation  express  their  sense  of  the 
advantage,  whatever  the  ultimate  drawbacks,  of  a  centralised 
bureaucratic  administration,  which,  taking  a  careful  survey 
of  the  educational  and  industrial  needs,  placed  the  schools 
here  or  there  as  circumstance-  required,  brought  them  into 
mutual  relation,  supplied  ample  means,  and  effectively 
assi-ted,  w  ithout  loss  of  lime,  the  industrial  advance.  Some- 
thing might  be  lost  of  "  freedom,  variety,  and  elasticity," 


and  that  loss  might  ultimately  be  serious  in  its  effect  upon' 
individual  initiative,  upon  which  we  as  a  nation  so  confidently 
relied.     Which  was  the  icy  the  future  could  alone 

determine.  It  might,  however,  be  safely  asserted  that  it 
was  high  time  the  effort  was  made  in  this  country  to  give  to 
our  youth  the  educational  advantages,  general  and  special, 
which  were  enjoyed  by  their  rivals  abroad.  Exception  had 
sometimes  been  taken  to  the  size  and  cost  of  the  new 
buildings  new  being  erected  by-  the  Technical  Instruction 
Committee  for  the  Municipal  Technical  School,  hut  the 
deputation,  had  returned  from  their  visit  doubly  confirmed 
in  their  conviction  that  every  foot  of  space  would  beneede  I . 
and  that  even  when  fully  utilised  and  equipped  it  would 
fail  to  rival  in  amplitude  of  resource  the  splendid  industriil 
schools  of  Germany  and  Switzerland. 

CommekCial  Bi  u>iv'   Room  at  the  Imperial 

INSTITUTE. 

A  commercial  reading  room  has  been  established  at  the 
Imperial  Institute,  aud  is  open  for  the  free,  use  of  the 
general  public.  It  is  supplied  with  the  principal  British 
commercial  and  technical  publications,  and  a  number  of 
similar  prominent  Indian,  colonial,  and  foreign  periodicals. 
Visitors  to  the  reading  room  can  also  consult  a  large 
collection  of  directories,  almanacks,  official  year-books  and 
hand-books,  Government  gazettes,  diplomatic  and  foreign 
consular  reports,  market  reports,  prices  current  and  statis- 
tics, trade  circulars  and  catalogues,  and  an  extensive  collec- 
tion of  colonial  and  Indian  maps.  Inquiries  relating  to- 
commercial  and  industrial  matters,  to  emigration,  &c, 
addressed  personally,  or  by  letter,  to  the  Commercial 
Intelligence  Department  of  the  Institute,  are  promptly  dealt 
with. 


£Uto  £oofe$. 


The  Prixciples  of  Chemistry.  By  D.  Mendeleeff. 
Translated  from  the  Russian  (Sixth  Edition)  by  George 
Kamesky,  A.B.S.M.,  of  the  Royal  Imperial  Mint,  St. 
Petersburg,  &c.  Edited  by  T.  A.  Lawsoh,  K.Sc.,  Ph.D. 
In  two  volumes.  Longmans,  Green,  and  Co..  39,  Pater- 
noster Row,  London  ;  also  New  York  and  Bombay. 
1897.  Price  36s. 
Two  8vo  volumes,  containing  preface  to  the  English 
Translation  and  author's  preface  to  the  Sixth  Russian 
Edition,  tables  of  contents  to  Vols.  I.  and  II.,  and  iu  Vol  i. 
6'J1  pages  of  subject-matter  and  78  illustrations  ;  whilst 
in  Vol.  II.,  following  the  table  of  contents,  there  are  499' 
pages  of  subject-matter  and  19  illustrations.  Just  pre- 
ceding the  table  of  contents  in  Vol.  I.  are  two  tables  : 
Table  I.  The  Distribution  of  the  Elements  in  Groups  and 
Series  -  and  Table  II.  The  Periodic  System  and  Atomic 
Weights  of  the  Elements.  Forming  a  kind  of  frontispiece- 
to  Vol.  II.,  is  a  Table  showing  the  periodic  dependence  of 
the  composition  of  the  simplest  compounds,  and  properties 
of  the  simple  bodies  upon  the  Atomic  Weights  of  the 
Elements.  At  tne  end  of  Vol.  II.  are  alphabetical  indexes 
of  authors  and  of  subject-matter  for  the  entire  work.  The 
contents  of  Vol.  I.  are  given  and  subdivided  as  follows: — 
1.  Water  and  its  Compounds.  II.  Composition  of  Water. 
Hydrogen.  III.  <  ixygen  aud  the  chief  aspects  of  its  Saline 
Combinations.  IV.  Ozone  and  Hydrogen  Peroxide. 
Dalton's  law.  V.  Nitrogen  aud  Air.  VI.  The  Compounds 
of  Nitrogen  with  Hydrogen  and  Oxygen.  VII.  Molecules 
and  Atoms.  The  Laws  of  Gay-Lussac  and  Avogadro-Ger- 
hardt.  VIII.  Carbon  and  the  Hydrocarbons.  IX.  Com- 
pounds of  Carbon  with  Oxygen  and  Nitrogen.  X.  Sodium 
Chloride.  liertbollet's  Laws.  Hydrochloric  Acid.  XI. 
The  Halogens  ;  Chlorine,  Bromine,  Iodine,  and  Fluorine. 
XII.  Sodium.  XIII.  Potassium,  Rubidium,  Oesium,  and 
Lithium.  Spectrum  Analysis.  XIV.  The  Valency  and 
Specific  Heat  of  the  Metals.  Magnesium,  Calcium,  Stron- 
tium, Barium,  and  Beryllium.  The  Contents  of  Vol.  II. 
are  sketched  as  follows: — XV.  The  Grouping  of  the 
Elements  and  the  Periodic  Law.  XVI.  Zinc,  Cadmium, 
and  Mercury.  XVII.  Boron,  Aluminium,  and  the  Analo- 
gous Metals  of  the  Third  Group.  XVIII.  Silicon  and  the 
other  Elements  of  the  Fourth  Group.     XIX.  Phosphorus-. 


1  V.T.J 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


nod  the  other  Elements  oi  the  Fifth  (iron]..  \v  Sulphur, 
Selenium,  and  Tellurium,  XX f.  Chromium,  Molybdenum, 
Tungsten,  Uranium,  and  Manganese  XXII,  Iron,  Cobalt, 
and  Nickel.  Will  The  Platinum  Metals,  XXIV. 
Coppi  imI  (,nl. I      Appendix  :  —I.  An  attempt  i 

apply    to  Chemistrj    oik1  of   the    Principles  of    Newton's 

il  Philosophy.     II.  The  Periodic  Law  of  the  Chen 
Elements    (The    Faradaj    Lecture).     111.  Argon:   A   New 
Constituent  of  the  Vtmosphere. 


Jaiibbdcb  mi:  Chkmib.  Bcricht  iilur  die  wicbtigsten 
I'ortschritte  der  r.  in.  n  und  angewandten  Cbemic. 
L'nter  Mitwirkung  von  II.  Beckurts,  C.  \.  Bischoff, 
K.  1'.  Di  Kill  .  .1.  M.  I'm ■  i:,  P.  Fun  I 'l  win  k.i  .  II  ll  3SEII 
iiivs.  I'.  W.  KCsteb,  J.  Lewkowitsch,  M.  Marcker, 
P.  RShiiann,  K.  Seobebt.  Herausgegeben  von 
Richard  Meyer  (Braunschweig).  VI.  Jahrgang.  i 
b'riedrich  Vicweg  unci  Sohu.  Brunswick.  1897.  Price 
M.    15.     II.  Grcvel   and   Co.,  -iis,   King    S  ronl 

Garden,  London,  W.(  . 

intaining  .V2.">  pages  ol  Bubject-matter,  and 
alphabetical  indexes  of  subject-matter  and  authors.  i  he 
«ork  commences  with  a  short  preface  by  the  editor,  Richard 
Mi  v  t,  and  with  regard  to  the  subjects  treated  of,  these  are 
given  as  follows,  and  are  contributed  by  the  authors  foil 
ing  the  subjects  numbered.  I.  Physical  Chemistrj  l  [Custer). 
II.  Inorganic  Chemistry  (Senbert).  III.  Organic  Chemistry 
■hott).       IV.     Physiological    Chemistry    (Rohmann). 

A'.  Pharmaceutical  Chemistry  (Beckurts).     VI.  I  I istry 

of  Foodstuffs,  ,Ve.  (Beckurts).  VII.  Agricultural  Che- 
mistry (Marcher  and  Xuumann).  VIII.  Metallurgy  (  Diirre). 
IX  Fuels  and  Explosives  (C.  Hiiussermann).  .X.  Tech- 
nology of  the  Carbohydrates  and  of  Fermentation  (Marcher 
and  Xaumann).  XI.  Technology  of  the  Fats  and  Petro- 
leums (Lewkowitsch).  XII.  Chemistry  of  Tar  Products 
and  Colours  (ltichard  Meyer).  XIII.  Chemical  Technology 
of  Textile  Fibres  (Friedlander).  Photography  (Eder  and 
Valenta). 

Chejcbcit-Tei  3NI8CHES  Repbbtokium.  Uebersichtlicher 
Bericht  iiber  die  neuesten  Erfindungen,  I'ortschritte  und 
Verb'esserungen  auf  dem  Gcbiete  der  technischen  und 
industriellen  Chetnie,  init  Himveis  auf  Maschinen, 
Apparate  und  Literatnr.  Herausgegeben  von  Dr.  Emu. 
Jacobsen.  36.  Jahrgang.  IS'.i;.  Bastes Halbjabr.  Zweite 
Halfte.  Mit  in  den  Text  gedruckten  UJnstrationen. 
Berlin  :  1>.  Gaertner's  Verlagsbuchhandlung,  Hermann 
Heyfelder,  S.W.,  Schonebergerstrasse  26.  London:  II. 
Grevel  and  (  '«..  33,  King  street,  ( lovent  Garden. 

litis  number,  for  the  second  half-year  of  lS'JT,  treats  of 
the  following  subjects  of  Applied  Chemistry  : — FoodstufTs. 
Paper.  Photography.  Kesidual  Matters.  Manures.  Dis- 
infection and  Sanitation.  Soaps.  Matches  and  Explosives. 
Preparation  and  Purification  of  Chemicals  Chemical 
Analysis.  Apparatus.  Machinery.  Electro-technology, 
Thti mo-technology.  Adulteration  of  Trade  1'roducts.  \e 
New  3ooke. 


Obgasic  Chemistry  foe  the  Laboratory.     By   W.  A. 

Null-,  Ph.D..  Professcr  of  Chemistrj  in  Rose  Poly- 
technic Institute,  Terre  Haute.  Ind.  Chemical  Publishing 
Co.,  East  on.  Pa.     1897.     Price  1. SO  dote. 

Tins  small  work  is  very  similar  to  that  of  Fischer,  Cohen, 
Gattermano,  and  others,  to  whom,  indeed,  the  author 
acknowledges  his  indebtedness. 

The  subject-matter  fills  240  pages,  and  iher,  is  an  alpha- 
betical index.  The  work  may  be  defined  as  one  of  Organic 
Chemical  Preparations,  Reactions,  and  Separations.  It  is 
subdivided  as  follows  :— Chapter  I.  Acids.  II.  Derivatives 
of  Acids.  III.  Halogen  Compounds.  IV.  Xitro  Com- 
pounds. V.  Amines.  VI.  Hydrazo.  Azo,  Diazo  Com- 
pounds, &c  VII.  Alcohols  and  Phenols.  VIII.  Aldehydes, 
Ketones,  and  their  Derivatives.  IX.  Sulphonic  Acids  and 
Sulphine  Compounds.  X.  Hydrocarbons.  XI.  Miscel- 
laneous Compounds.  XII.  Qualitative  Examination  of 
I  Irganic  Compounds. 


GTraae  ftrport* 

OFFU  I  II.  NOTH  1  s 

A.  i  i  1 1  i  \r   i  ,  is. 

The  Explosives  Department  of  the  Home  Oflie 
recently  had  under  consideration  the  question  of  the 
restrictions  to  be  applied  to  the  manufacture  and  keeping 
of  acetylene  gas,  and  has  conducted  various  experimi 
with  the  object  of  gaining  information  on  this  matter. 
The  result-  shovt  conclusively  that  acetylene  gas  per  se, 
when  under  a  pressure  of  something  less  than  two  atmo- 
spheres, is  violently  explosive ;  wherea«,  at  a  pressure  of 
than  one  and  a  halt  atmospheres,  it  appears  to  be 
reasonably  free  from  liability  to  explosion,  provided  it  is 
no!  admixed  with  oxygen  or  atmospheric  air. 

For  commercial  and  practical  purposes,  it  is  considered 
sufficient  to  allow  a  pressure  of  20  ins.  of  water  above 
that     of    the    atum-pl  roughly    about    1  _.',,-    atmo- 

spheres),  and  it  is  accordingly  pi  i  draw  the  safely 

line  at  this  point,  and  to  declare  acetylene  wheu  subject  to 
a  higher  pres-1.1.  explosive  "  within  the  meaning 

of  the  Explosives  Act,  1875. 

In  France  and  Germany,  the  authorities  have  fixed  the 
limit  of  danger  at  I  .  and  1,'.  atmospheres  respectively, 
and  have  imposed  prohibitions  or  restrictions  on  the 
keeping  or  manufacture  of  the  gas  when  it  i-  at  a  higher 
pressure. 

Whit. 
5th  i  letob  r  1897. 

Explosives  is  Com.  Mikes  Order,  1  SOT. 

.1/,  mora nd um. 

1.  Arrangements  have  now  been  completed  for  testing 
explosives  (at  the  Home  Office  Testing  Station,  Royal 
Arsenal,  Woolwich),  with  a  view  to  their  being  admitted"  to 
the  list  of  permitted  explosives,  which  it  is  proposed  to 
substitute  for  the  list  contained  in  the  schedule  to  the  above 
order.  The  explosives  on  the  permitted  list  at  present  iu 
force  will  have  to  be  submitted  to  the  test,  and  pay  the  fee 
accordingly. 

2.  Any  person  wishing  to  have  an  explosive  tested  mil-; 
fill  in  the  accompanying  application  form,  and  forward  it, 
together  with  a  fee  "t  251.,  to  the  Under  Secretary  of  state, 
Home  i  nlice,  Whitehall,  s.W. 

:>.  Instructions  will  then  be  given  as  to  the  samples  to  be 
sent  tor  testing. 

4.  The  samples  will  be  tested  ill  the  order,  so  far  as 
practicable,  in  which  they  are  received ;  and  notice  of  the 
day  and  hour  of  the  test  will  be  sent  to  the  applicant,  who 
will,  on  prior  application,  receives  permit  authorising  him 
(by  or  with  a  representative  named  by  him)  to  be  present 
at  the  test.     The  test  is  described  in  au  appendix. 

,j.  All  explosives  which  pass  the  test  will  be  put  on  the 
permitted  list,  but  in  the  event  of  an  explosive  failing  to 
pass  the  test,  it  will  be  open  to  the  applicant  to  applv  for  a 
further  trial,  for  which  a  further  fee  must  be  paid  of  15/. 

6.  Iu  this  fuither  trial  the  Secretary  of  State  reserves  a 
right  to  make  any  variation  in  the  conditions  of  the  test 
which  may  appear  to  him  to  be  necessary  to  meet  any  special 
circumstances. 

7.  The  permitted  list  is  liable  to  revision  from  time  to 
time,  and  explosives  on  the  permitted  list  will  be  liable  to 
occasional  re-testinj. 

8.  Applications  from  manufacturers,  importers,  mine 
owners,  miners,  and  other?  interested,  will  be  entertained 
for  there-testing  of  explosives  on  payment  of  a  fee  of  27. 
for  a  minimum  of  10  -hots.  Additional  shots  to  be  paid  for 
pro  rain. 

!•.  If  at  any  time  an  explosive  is  found  in  practical  use  to 
have  caused  explosions,  or  on  examination  or  re-testin»  to 
be  of  bad  manufacture,  or  otherwise  likely  to  be  dangerous, 
the  Secretary  of  State  reserves  to  himself  the  right,  after 
such  special  inquiry  as  he  may  direct,  of  removing  the 
explosive  from  the  permitted  list  or  of  prohibiting  its  use 
when  made  by  a  particular  manufacturer. 
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10.  Facilities  will  be  given  for  samples  to  be  tested  for 

experimental  purposes  in  connection  with  the  working  out 

of  new  explosives  for  use  in  coal  mines,  on  payment  of  fees 

mined  in  each  case;  but  no  explosive  will  be 

!  for  firing,  even  experimentally,  which  has  not  pre- 

been  placed  on  the   list  of  authorised    explosives 

issued  by  the  Home  Office. 

V.  1>.  M  \.i  r  n  M 1 1 .  ( 'olonel, 

H.M.  Chief  Inspector  of  Explosives. 
Home  Office, 

Whitehall.  S.W.. 
8th  October  1897 

TARIFF  CHANGES  AND  CUSTOMS 
REGULATIONS. 

{From  the  Board  of  Trade  Journal.') 

New  Customs  Tariff  of  Canada. 

{Continued from  page  706.) 


Schedule  B.—  Free  Goods. 


N 


Article. 


Rate  of  Duty. 


V-       I  pnlp 

.ill     Vulcanised  fibre  and  like  material  . 


25  "  ad  vol. 
25  ad  val. 
ad  vol. 


■ 

413 
414 


41*; 

117 
418 
119 

436 


437 

136 


4P 


ad  vol. 

\dval. 

ad  vol. 
Dols.  Cts. 
Per  lb.      0      S 

0      3 
■  I  vat. 

25       ad  vat. 

10       advah 
ad  vol, 

idval. 


Gold,  silver,  and  aluminium  leaf,  Dutch 
metal  leaf, bronze  powder,  and  gold  liquid 
paint. 

Min 
jtos  in  any  form  other  than  crude.and 
anufacturi  s  thereof, 
ago  not  ground  or  otherwise  manu- 
■  tired. 
Plumbago,  ground,  and  manufactures 
of  all  kinds. 

Gunpowder 

in,   giant    pov  der,   nitro  and 

\     manufac- 
;  use  in  the  manu- 
the  "eoi  in  their  own  factories. 
Torpedoes,  fire-crackers,  and  fircwoifc 

all  kinds. 
Fertilisers,  compounded  or  manufactured  . 

raphic  dry  plates 

,   ip&,  and.  Mda 

All   sugar  above  number  sixteen,  Dutch     Ferlb*. 
lard,    in    colour,   and    all   refined 
whatever  kinds,    grades,    i  r 
lards. 

ii. ■  .v.   not   aboi --  Dumber  si rteen,        „ 
Dutch  standard, in  coIout,  sugar  drain- 
.  or   pumpings   drained  in  transit, 
centrated   maladi  \  tank 
bottoms  and  sugar  concrete  (the  usual 
packages    in   which    imported    to    be 
tree). 
Glucose  or    rape  sugar,  glucose  syrup  and 
\i    p,o   anj  syrups coDtaming any 
admixture  thereof. 

n  D  or  «  lul'.-.  and  C0J1 

:luding    sweetened    gums, 

op-corn ) 

Maple,  sugar  and  ma  pie  syrup- 

and  molasses  of  all  kinds,  n.o.p., 
the   i  of  I  he  sugar  cai  i 

n.e.s.,   and   all    imitations    i hereof    or 
. 
Molasst 
manufacture   of  cane   sugar   from    the 
juice  of  the  cane  without  any  admixture 
with  any  other    ingredient,    when    im- 
pacl  age  in  which 
it  was]  ;  ne  poinl  of  production 

and   not    afterwards  subjected    to  any 
ess    of    treating    or    mixing,    the 
package  in    which  imported,    when  of 
free. 

■    cope   !"  degie  -     Per  gall. 
■■  . 

I     less         „ 
than  LO  i   not  less  than  35 

degrees. 
And    in  b  cent  per 

gallon  for  each  degree  i  m  a 

degree  less  than  10 


Xo. 


Article. 


It  !2 

I6fi 
175 
476 

177 


478 

4S0 


485 

48S 
490 

501 

502 


506 

507 

510 
515 


0      Of 


0      01 

1  "d  ral. 

advah 

Per  lb.       0      01 


517 


0      1| 
0      3| 


520 


Philosophical  instruments  and  apparatus  imported  for  use 

universities,  vim. .is.  and  scientific  societies. 
Books  on  the  application  of  science  to  industries  of  all  kin. Is. 

Books  printed  by  any  association  for  the  promotion  of 
science. 

Models  of  inventions  (but  not  those  which  can  befitted  for 
use). 

Aluminium  in  ingots, blocks,  or  liars,  strips,  sheets,  or  plates, 
alumina  and  chloride  of  aluminium,  or  chloralum,  sulphate 
of  alumina  and  alum  cake,  and  alum  in  bulk  only,  ground  or 
un  ground. 

imbergris;  ammonia,  sulphate  of  salammoniac,  and  nitrate 
of  ammonia;  arsenic;  bromine, burgundy  pitch ;  cinnebai 
cochineal,  cyanide  of  potassium,  and  cyanogen  or  comp  und 
of  bromine  and  potassium  for  reducing  metals  in  mining 
operations;  iodine,  crude:  kryolite  or  cryolite,  miners 
oxalic  acid:  quinine,  salts  of;  saltpetre;  calcareous  tula: 
alizarine  and  artificial  alizarine ;  aniline  oil,  crude;  aniline 
salts  and  arseniate  of  aniline;  annato,  liquid  or  solid: 
aniline  dyes  and  coal  tar  dyes  in  bulk  or  packages  of  not  leys 
than  one  pound  weight. 

Antimony  salts;  antimony,  or  regulus  of.  not  ground,  pul- 
verised, or  otherwise  manufactured. 

Asphalt,  or  asphaltum ;  bone  pitch,  crude  only;  and  resin  or 
ros  m  in  packages  of  not  less  than  one  hundred  pounds;  and 
resin  oil. 

Bismuth,  metallic,  in  its  natural  states;  blood  albumen  and 
tannic  acid. 

Blast  furnace  slag. 

Bones,  erode,  not  manufactured,  burned,  calcined,  ground,  or 

steamed. 
Boraeic  acid  and  borax,  ground  or  unground,  in  bulk  of  not 

less  than  25  lb. 
Celluloid,  xylonite,  or  syolite,  in  sheets  and  in  lumps,  blocks, 

or  balls  in  the  rough. 

Chloride  of  lime,  in  packages  of  not  less  than  25  lb.  weight  : 
cobalt,  ore  of;  oxide  of  cobalt,  oxide  of  tin,  and  oxide  ol 
copper;  copper,  precipitate  of,  crude;  dragon's  blood 
gypsum,  .-rude  [sulphate  of  lime)  ;  lava,  unmanufactured  ; 
manganese,  oxide  of;  phosphorus :  litharge  ;  saffron,  saffron 
cake,  safflower,  and  extract  of ;  sulphate  of  iron  (copperas]  . 
sulphate  of  copper  (blue  vitriol);  sulphur  and  brimstone, 
crude  or  in  roll  i  r  flower;  tartar  emetic  and  grey  tartar; 
cream  of  tartar  in  crystals  and  argol  or  argols  ;  verdigris.,  or 
sub-acetate  of  copper,  dry;  zinc,  salts  of,  and  tartaric  acid 
crystals. 

Clays,  including  China  clay,  fire-clay,  and  pipe-clay:  ban- 
nister and  sand. 

Coal, anthracite  and  anthracite  coal  dust ;  coke. 

Coal  and  pine  pitch,  and  coal  and  pine  tar  of  not  less  than- 

15  gallons. 
Crucibles,  clay  or  plumbago. 

Drugs,  crude  such  as  barks,  flowers,  roots,  beans,  berrii 
balsams,  bulbs,  fruits,  insects,  grains,  gums  and  gum  resin-. 
herbs,  leaves,  nuts,  fruit  and  stem  seeds— which  are  not 
edible  and  which  are  in  a  crude  state  and  not  advanced  in 
value  b\  refining  or  grinding  or  any  other  process  of  manu- 
facture and  not  otherwise  provided  for;  egg  yolk ;  fuller's 
earth,  in  bulk  only,  not  prepared  for  toilet  or  other  pur- 
poses;  lead,  nitrate  and  acetate  of,  not  ground;  litmus  and 
all  Lichens,  prepared  or  not  prepared;  musk,  in  pods  or  in 
grain;  roots,  medicinal,  viz. : — alkauet,  crude,  ci'ushed  or 
ground,  aconite,  calumba,  folia:  digitalis,  gentian,  ginseng, 
jalap,  ipecacuanha,  iris,  orris  root,  liquorice,  sarsaparilla, 
squills,  taraxacum,  rhubarb,  and  valerian,  unground  ; 
vaccine  and  ivory  vaccine  points;  gum  chicle  or  sappato 
gum,  crude;  platinum  and  black  oxide  of  copper,  for  use  in 
the  manufacture  t>f  chlorate  ;  potash,  chlorate  of.  not  further 
prepared  than  ground,  and  free  from  admixture  with  any 
other  substance ;  and  bacteriological  products  or  serum  for 
subcuts  neons  injection. 

■  tanning  articles,  in  a  crude  state,  used  in  dyeing,  or 

tanning,  n.e.s.:  berries  for  dyeing  or  used  for  composing 
dyes:  turmeric,  nut  galls  and  extracts  thereof;  lac,  crude, 
Bed  button  stick,  and  shell;  indigo,  indigo  paste  and 
extract  of,  and  indigo  auxiliary  or  zinc  dust;  persis,  or 
extract  of  archill,  and  cudbear;  terra  japonica-,  gambier  or 
cutch,  extract  of  logwood,  fustic,  oak  and  oak  bark,  and 
quebracho ;  camwood  and  sumac  and  extract  thereof, 
tanner's  bark,  hemlock  bark,  and  oak  bark;  ground  log- 
wood, ground  fustic,  patent  prepared  dyes,  and  ground  oak 
bark;  iron  liquor,  solutions  of  acetate  or  nitrate  of  iron  for 
dyeing  and  calico  printing;  madder  and  munjeet  or  Indian 
madder,  ground  or  prepared,  and  all  extracts  of;  red  liquor, 
a  crude  acetate  of  aluminium  prepared  from  pyrol  igneous 
acid,  for  dyeing  and  calico  printing. 

Fertilisers,  uncomnounded  or  unmanufactured.  Including 
phosphate  rock,  kainite  or  German  potash  salts,  German 
mineral  potash,  bone  dust,  bone  black,  or  charred  bone  and 
bone  ash.  fish  offal  or  refuse,  guano,  and  other  animal  or 
vegetable  manures. 
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I         ificationo)  Articles  in  (  Tariff. 

I'll.   Board  of  Trade  hi  ■  the  Department 

:   l  i.i. I.,  ami  Customs,  Melbourne,  a  copy  of  Supplement 
lie  Customs  Tariff  Decisions,  1896,  in  which  the 
i  ng  articles  arc  classified  as  under  : — 


N 


I'  -  \ 


n    and") 



Instruments 
brine  i  aume- 



Anal-',  ii  and  Arponin  :  ari 
and  ii  nol  packed  ready  for  retail  saleor 
aiptiun,  and  not  recommended. 
T     if  pork. 

Au«  s  '      "  '   reUifss 

AnH-S!  Serum I  ^^^  I 

L     mend 
Ingredients 
mical  combination  ii"t  packed  ready  for 
retail  sale,  s  immended. 

Camiferrinand  Perripyrin:  arc  chemicals, 
and  if  not  packed  for  retail  sale 
sumption,  and  not  recommended. 
Dim-,:  bottles,  a  compound  not 

in  chemical  combination. 
Perri   Glycerophosphaa.       lu- 
nation, and  if  not  packed 
read}  »n,  and 

not  recommended. 
Jalapin  and  Lysidine,  in  lor.  bottles,  not 
packed  readyfor  retail  sale  or  consump* 
tion,  and  not  recommended. 
Lactophenin  and  Trional:  an'  simi 
niieals.  and  if  not  packed  for  retail  s 
consumption,  and  not  reoommi 

in  Aseptic,  in  loz.  packets.    *  l'arke. 
Davis  ami  Co." 
.'/    "..  P«pi  "S 

milk,  preserved. 

.'  p— ■■  Hatch's"  Col  inia   I 

I  of  vaseline  and  mineral 


Diitv. 


per 


Ki 

Frw. 

2d,  )»rlb. 
Free. 


EXTRACTS  FROM  DIPLOMATIC  AND 
CONSULAR  REPORTS. 

Tue  Am i.tkkmi'.x  i>k  Sumach   uto  tin:  Essential 
(in-  of  Lkjioks,  Sic.,  IN  Iivli. 

Bd.  of  Trade  J..  Oct.  1897,  4:.?. 

A  report,  dated  Till  September  last,  has  been  received  it 
the  Foreign  Office  from  H.M.  Consul  at  Palermo,  enclosing 
translation  of  an  Act  which  has  been  recently  issued,  but, 
on  the  above  date,  bad  not  yet  been  put  into  force,  concern- 
ing the  adulteration  of  sumach  and  of  the  essential  oils  of 
lemon.  Ike. 

The  principal  articles  oi  the  above  Act  read  as  fold 
Whosoever  manufactures,   keeps  in  stock,  or  puts  on   sale 

- I  ami  "  (i.e.,  of  the  citron  family,  e.Q 
of  lemon,  bergamot,  Stc.),  or  ground  or  powdered  sumach, 
mixed  with  other  substances,  must  indicate  clearly  the 
quantity  and  quality  of  the  added  matter,  upon  the  recep- 
tacles in  which  they  are  contained,  upon  the  way-bills,  the 
invoices,  and  the  registers  which  refer  to  the  same. 

Transgressors  will  be  punished  by  a  fine  of  from  iOO  to 
lire,  to  which   may  be  added,  in   case  of  a  repetition  of 
the  offence,  imprisonment  not  exceeding  one  month. 

Article  2.  Whosoever  sells  essence  of  '•agrumi."  or 
ground  or  powdered  sumach,  which  i-  impure,  without  the 
indications  prescribed  in  the  foregoing  paragraph,  or  with- 
out otherwise  letting  the  purchaser  of  the  same  know  their 
quality,  is  punishable  by  a  fine  of  from  200  to  1,000  lire, 
and.  in  the  ease  of  a  second  offence,  by  imprisonment  not 
exceeding  three  months. 

If  the  sale  is  made  for  foreign  shipment  the  penalty  is 
increased  by  one-half. 


Warning  ro  l\n  xdino  Pi  ,:,  u  %-i  i 
Forests  ra  Brazil, 
IS. I.  i  Off.  1897 

1  o  report,  .lit. 
ni   Mr.  W.   \.  Churchill,  H.M.  Consul   at 
Para,  staling  that  lie  bad  received  a  letter  from  a  British 
firm  inquil  bility   of   their    pure), 

rubber  forests  with   a   view   to  successfully  exploiting  the 
industry  on  a  large  scale. 
Mr.  Churchill  continues  as  follows : — 
"  I  made    the   neeessai  \    inquiries,  and    was    universally 
informed  that  such  an    enterprise    would    be   followed    b;. 
absolute  failure,  and  that  it  has  been  attempted  many  time- 
ly    Europeans    and    A  but   invariably     ended     in 
disaster.     1  accordingly  replied  in  this  sense,'and  •  xplained 
-,  the  principal   one  being  the  climate,  which  in 
of  the  swampy,  inundated  rubber  districts  is  fatal  to 
white  men,  besides  being  injurious  to  the  nati 

II. M.   Consul  al-o  state-  that  it  has  come   to  his  know- 
ral    magnifi  ual  >    forest-    ol 

rubber-bearing  trees  « ill  be  offered  for  -ale  in  England  by 
thinks  such  Rteps  should  be  taken 
as  nia_\  be  considered  necessary  to  warn  the  British  public, 
adding:  "I  would  most  decidedly  discourage  anyone  from 
investing  in  such  an  undertaking." 

British   vxn  German   Dui  G    1;  ldi  . 

Reps  .  Annual  Series,  No.  1977  : 
through  Pharm.  J. 
The  British  and  German  drag  trade  for  1895  and  1- 

i-  dealt  with  in  a  recent  report,  which  gives  some  very 
interesting  figures  tending  to  prove  that,  as  far  as  direct 
trade  between  the  two  countries  is  concerned,  Great 
Britain  not  only  holds  the  foremost  position,  but  is 
sing  her  export,  while  that  of  Germany  is  decreasing. 
The  exports  of  drugs  and  druggists'  goods  from  Great 
Britain  to  Germany  were  59,479  ■     in  1895,    ami 

61,863,800  in  1896,  an  increase  of  2,384,800  kilos.  British 
imports  from  Germany,  however,  during  the  two  years  were 
12,520,600  kilos,  in  the  former,  and  11,791,400  kilos,  in  the 
latter  year,  a  decrease  of  799,200  kilos. 

The  German  i  hemical  trade  with  England  has  a!-o 
suffered  inore  or  less  during  the  last  year  ;  still  this  branch 
is  one  of  the  most  important  ones  for  the  trade  of  both 
countries,  i  Inly  a  few  of  the  chemicals  in  which  the 
London  market  specially  participates  are  dealt  with  in  the 
report,  the  first  being  sulphate  of  ammonia. 

Sulphati   nt  Ammonia. 

Of  the  entire  German  export,  I'J.Gol  d.e.,*  7,236  d.c.  carce 
to  Great  Britaio,  compared  with  15,217  d.c.  and  7,317  d.c. 
in  the  previous  year.  ( iver-production  has  caused  this 
article  to  suffer  a  great  fall  in  price,  the  English  market 
price  of  sulphate  of  ammonia  falling  from  8/.  9.v.  per  ton  in 
January  to  71.  8s.  in  December  1896,  the  average  price 
being  "/.  18s.  per  ton.  as  against  9/.  15s-.  in  1895,  and. 
13/.  3.>\  in  1894. 

Aniline  Products. 

The  supply  of  aniline  productions  by  Germany  to  foreign 
countries  has  considerably  increased  during  the  past  year, 
though  it  did  not  attain  the  same  increase  as  in  Is1.'.:! 
compared  with  1894. 

Cochineal. 

Cochineal  has,  in  consequei  Suction,  suffered. 

a  serious  fall   in  price.        The  English    deliveries   in    I  - 
amounted  to  3,275  serous  (bales),  compared   with  2.457  in 
1895. 

Glycerin, 

The  import  of  refined  glycerin  into  Germany  has  in- 
creased: 16.444  kilos,  were  imported  in  1896,  as  against 
13,768  in  1S95.  Of  this,  Great  Britain  sent  4,905  "kilos. 
The  export  of  refined  glycerin  amounted  to  26,125  kilos., 
compared  with  18.982  kilos,  in  1895.  Of  this  quantity 
Great  Britain  imported  5,903  kilos.  The  prices  yield  ar 
present  to  the  influence  of  the  American  market,  but  it 
seems  probable  that  this  will  cease  to  be  the  case,  a- 
America  will  produce  sufficient  to  supply  her  home  demand. 

•  Double  centner  =  100  kilos. 


-  - 
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Sulphate  of  Copper. 
The  prices  for  sulphate  of  copper  have  steadily  increased 
since  April  1896,  the  whole  year  showing  numbers  as  to 
(lie  consumption  and  delivery  which  have  never  before 
been  reached.  The  total  deliveries  in  open  market 
(German)  amounted  to  217,060  tons  in  18915,  an  increase  in 
the  European  consumption  of  "»':  per  cent.  The  market 
opened  in  January  at  a  price  of  401.  1  Is.  ;!(/.,  reaching  its 
highest  point  in  June,  50/.  5s.,  the  concluding  price  of  the 
year  being  49/.  10s. 

Mexican  Import  of  Chemical  Products. 

Foreign  Offia  Reps.,  Annual  Series,  A  o.  1985,  p.  5  ; 

through  Pharm.  J. 

The  Mexican  import  of  chemical  products  amounted  to 
338,46  -    6,  compared  with  304.623Z.ini  895.  Auotice- 

able  feature  in  this  branch  of  trade  was  the  great  increase 
in  the  importation  of  paints  and  colours,  which  in  1895  only 
amounted  to  27,812/.,  while  in  1896  it  represented  a  value 
of  64,063/..  or  more  than   ISO  per  cent,  difference. 

Export  of  Chicle  from  Mixico. 
Ibid.,  p.  9. 

The  expert  of  chicle  from  Mexico  during  1896  exceeded 
by  nearly  1,000,000  lb.  that  of  the  preceding  year.  Hitherto 
it  has  been  used  almost  exclusively  as  a  chewing  gum, 
but  experiments  are  being  made  to  ascettain  if  it  cannot  be 
used  for  certain  purposes  as  a  substitute  for  india-rubber. 

Nitrate  i>i   Soda. 
/      i  ign  Office  liejis.,  Annual  Series,  iVo.  1994,  p.  8  ; 

through  Pharm.  J . 
Nitrate  of  soda  was  introduced  into  the  port  of  Antwerp 
during  1896  to  the  total  amount  of  133,500  tons,  as  against 
118,370  tons  in  1895.  Other  fertilisers  imported  were 
Peruvian  guano,  20,000  tons;  phosphates,  12,000  tons; 
sulphate  of  ammonia,  24,000  tons. 

Chemicals  in  Morocco. 
Foreign  Office  Heps.,  Annual  Series.  No.  1995,;).  21  ; 

through  Pharm.  J. 
Chemicals    to    the    value    of   1,773/.     (1,303    cwt.)    were 
imported  at  Laraiche  (Morocco)  in  1896,  as  against  1,174/. 
(740  cwt  )  in  the  previous  year. 

The  World's  Production-  of  Nickel. 

Eng.  and  Mining  J.,  Oct.  16,  189  7,  452. 

The  f  reduction  of  metallic  nickel,  including  the  metallic 

contents  of  that  sold  in  the  foim  of  oxide,  sulphide,  sulphate, 

ccc,  in  1894—1896  was  as  follows  (the  figures  being  metric 

tons)  :  — 


From  V  u 

Calei 

■  Iri 

Total 

World's 

Tear. 

Prussia,     smelted 

New 

Canada. 

Norway. 

in  Prance 

:iinl 

Caledonia. 

Total. 

England. 

i-;'i 
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2,226 

SO 

1,738 

- 
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!>0 

4.402 

2,150 

1,54] 

90 

4.603 

Foreign  Competition  in  the  Colonies. 

Chem.  and  Druggist,  Oct.  2,  1897,  560. 
We    subjoin    a    few    more  abstracts    of   pharmaceutical 
interest  from  the  recent  Blue-book  on   foreign  goods  in   the 
color 

X.  wjoundland. 
The  Newfoundland  report  has  been  compiled  from  official 

I  information  obtained  from  merchants. 
It  i-  stated  that  only  in  a  few  classes  of  goods,  among 
which  are  Medicini  the  United  States  are  superseding 
Britain.  The  medicines  imported  are  chiefly  proprietary 
articles.  In  Soaps,  America  is  losing  ground.  Iu  1884, 
Newfoundland  took  two-thirds  of  its  soap  from  the  United 
States,  in  1894  hardly  any.  The  same  is  the  case  in 
Painters'  colours.     Here  are  the  figures. 




I8S4. 

ls>0. 

1894 

of  which  from  U.S.A 

Of  which  from  1.8. A 

Dols 
32,648 
2,125 
34,47a 
12.250 

Dols. 
80,329 

3,683 
22.191 
8,881 

Dols. 
16335 

10.77.", 
58,290 
2,360 

The  British  West  Indies. 
Bahamas, 

The  Bahamians,  says  Sir  W.  H.  Smith,  buy  75  per  cent, 
of  their  requirements  iu  the  United  States,  and  the  propor- 
tion is  increasing. 

Here  arc  some  plaiu  statements  ; — 

"  Every  merchant  of  the  colony  has  some  anecdote  to 
relate  as  to  the  mode  in  which  his  business  has  been  injured 
by  the  indifference  of  the  British  merchants. 

"  Attempts  have  been  made  lo  open  a  trade  in  English 
goods  with  Cuba.  These  who  have  tried  it,  however, 
found  that  the  English  merchants  would  not  take  the 
trouble  to  suit  the  goods  to  the  requirements  of  the  special 
market,  and  the  attempts  have  failed. 

'•  The  English  carrying  trade  to  many  places  on  the 
Spanish  Main,  and  ill  Hayti  and  Porto  Uico,  has  been 
driveu  out  by  the  German  steam  lines,  which  are  worked 
most  economically.  The  whole  of  this  carrying  trade  was 
British,  but  it  has  gone  in  consequence  of  the  German  lines 
paying  close  attention  to  the  convenience  of  shippers." 

Bermuda. 

Most  of  the  trade  of  Bermuda  is  with  the  United  States. 
The  tendency  is  a  natural  one,  on  account  of  the  geographi- 
cal position  of  the  islands,  and  is  increased  by  the  rapid 
and  frequent  steam  communication,  and  the  frequency  with 
which  American  commercial  travellers  visit  Bermuda. 

Medicines  (principallv  patents)  are  chieflv  imported  from 
U.S.A. 


1834. 

1889. 

1894. 

£ 

2.12s 

),399 

e 

3.186 
2,486 

£ 

<  >l  winch  from  U.S. A 

2,426 

Soap. — Mostly  from  the  United  States.  "  Premiums  " 
are  offered  to  purehaseis  of  certain  quantities  of  soap. 
American  soap  is  put  up  in  small  coloured-paper  packets, 
which  makes  it  attractive  ;  while  soap  imported  from  the 
United  Kingdom  is  put  up  in  long  bars,  and,  although  of 
better  quality,  the  absence  of  "  premiums  "  causes  it  to  be  in 
less  demand. 

British  Honduras. 

The  British  Honduras  Report  is,  as  all  such  reports 
should  be,  the  work  of  commercial  experts  appointed  by 
the  Governor  of  the  Colony.  The  imports  of  foreign  goods, 
other  than  provisions,  are  small,  and  mostly  find  a  market 
because  the  goods  are  low  in  price.  The  imports  or  Drugs 
and  Chemicals  were: — 


1S84. 


1889. 


1894. 


From  United  Kingdom  . . 

Unit,  d  States 

„      other  parts 

Perfum*  ry 

From  United  Kingdom 
„     other  parts 


Dols. 

2,206 

1361 

105 


G25 
1,118 


Dols. 

1,187 

1,033 

52 


1.055 
1,289 


Dols. 

1,014 

1,076 

39 


438 
1,036 


Soap,  nearly  all  British,  is  imported  to  the  exteut  of  about 
6,000/.  a  year. 

Jamaica. 

The   following   figures  relate   to  the   imports  of  certain 
pharmaceutical  goods  in  1894  : — 

Glass  Bottles.— 6,055/.,  of  which  2,613/.  from  U.S.A. 
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Instruments  (  Surfit  al,  .v. .).— 727/.,  of  which  2:1s/.  from 
I    s.A. 

.  of  which  380/.  from  U.S.A.   . 
/■,  .  fiom  •  664/  .  "t"  which  1,975/.  foreign. 

Where  foreign  poods  compete  successfully  with  British, 
Ii  is  because  the  foreign  bouses  pay  more  attention  to  local 
requirements,  give  superior  finish,  lower  price,  more  careful 
packing    with. mi    an]     api  •■    therefor,   cheaper 

s,  and  more  rapid  communic 
rdage,  twine,  certain  classes  of  cotton  goods,  hard- 
ware, and  cutlery,  the  I  aited  States  have  gained  ground 
on  Britain.    The  trade   statistics   show  a  large  increas* 
imports   from   the  I'nitt-il  Mates  ami  Germany,  but    this 
increase   is   much  more  apparent  than  real,  because   the 
tendency  throughout  the  West  Indies  i-  to  use  New  York 
as   a  port  of  transit,  although  much  of  the  merchandise 
carried  through  that   port   is  not  American.    The  iucn 
of  imports  from  Germany  (90/.  in  1884,24,966/.  in  1894), 
is  due  to  the  establishment  of  a  direct  steamship  line,  and  to 
tin'  British  Merchandise  Marks  Act. 

presence   in   Jamaica    "i    many   German   business 

ses,  the  ehi  labour  in  Germany,  the  special 

efforts   made  by   the  German  Government  to   extend  its 

foreign    trade   also   assist.      The   bulk   of  the    Jamaican 

population  want  cheap  goods,  irrespective  of  quality. 

Other  West  Indian  Islands. 

Medicines. — Most  of  tin-  foreign  imports  are  American 
patents.  All  other  drugs  come  from  Britain.  The  following 
are  the  principal  patents  used:  — 

American  :  -  l.ungbalsatn,  81/.  per  bottle  of  4  oz. ;  Pymy 
pectoral,  8./.  per  bottle;  Canadian  healing  oil,  8rf.  per 
bottle  ;  Pain-killer.  61/.  per  2-oz.  bottle  :  Condition-powder-. 
Id.  per  pack;  Boss's  pills,  ,'i/.  6s.  Si/,  per  gross  ;  Williams's 
pink  pills,  ■)/.  per  :'.i.-. 

French: — Yinaigre  des  4  voleurs.  Id.  per  oz. ;  Alcolat 
valvar  blane,  !</.  per  oz. ;  Kau  des  Cannes  or  Eau  Melisse, 
\d.  per  oz. :  Elixir  antiglaireux,  Is.  S<f.  per  1-pint  bottle  ; 
ISoule  des  Mars,  '.'</.  per  oz.  ;  Beanme  tranquille,  Id.  per  oz.  ; 
Syrop  de  flore,  Is  a  bottle;  Syrop  de  choux,  Is.  2d.  a 
bottle;  Syrop  de  nafe.  Is.   I'/,  a  bottle. 

All  these  prices  are  in  bond,  delivered  West  Indian 
Islands. 

Perfumery.— The  bulk  comes  from  Britain  ;  "  1-Torida- 
water  "  from  U.S.A.  and  Germany. 

The  following  figures  represeut  the  approximate  imports 
of  medicines,  perfumes,  and  soap  in  other  West  Indian 
Islands  in  1894  :— 
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There  appears  to  be  little  or  no  displacement  of  trade  in 
these  articles  from  Britain  to  foreign  countries.  Where 
there  is,  the  reasons  are  better  packing,  better  finish,  more 
suitable  patterns. 

MIXES     AND      QlARRlES.      Mineral     STATISTICS    OB     TI1E 

United  Kingdom  of  Great  Britain  ahd  Ireland, 
wmi    the    Isle    of    My>\    fob     the    Year    1896. 
(C— 8504  1 
This  is  an  annual  statement  prepared  by  the  direction  of 
the  Secretary  of  State  for  the   Home   Department.     In  the 
introduction  it  is  stated  that  the  present  volume  contait- 
account  of  the  quantity  and  value  of  the  minerals  obtained 
from    mines,    quarries,    brineworks,    &c.    in    the    United 
Kingdom.      In   an  appendix   is    shown   the    production  of 
minerals  in  the  British  Colonies  and  Possessions  compiled 
from  official  reports. 
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2.121 

17s 

1,257 

193,074 

13,700,764 

3,150,424 

10,017 

Lie 

21' 1 

1" 

Tons. 

11,069 

- 

1,215,604 

l.Os.l 
9391 

12 

3, 

Nil 
519 
2.022,357 
1.:.  '7.7 r, 

ia;2.2:''i 

1VH2 

:;-, 

43 
19,319 


613 

2  l.oss 

604,881 

29 

■ 

1.117.:--. 
15.358 

:,.l" 

■ 


.. 


The    following  table    shows    the    quantities    of    metals 
obtained    by  smelting    from    ores    mined    in    the    United 

Kingdom  ;  the  values    here  given  are  based  on  the  average 
market  price  : — 

Metal*  Smelted  from  British  Ore. 


Metal. 


■ 


Quantity.       Value. 


1896. 


Quantity.      Value. 


Copper Tons 

Gold (I? 

Iron T.ais 



Silver (K. 

Tin Tons 

Zinc 

Total  ratal  s  . . 


:.7.' 
0.0'  11 

280,434 
6,648 
6,654 


t 

27.2.^5 

lvi2o 

10,534,325 

34.908 

H>:.7si 
101,695 


55ii 

4,759,446 

•   - 
.-     - 
1  337 
7,110 


88,186 

14.375.174 

- 
123350 


ll.172.02j 


12,2a 


American  Cotton-Seed  Oil  in  Marseilles. 
U.S.  Cons.  Iieps.  1S97,  54,  [202],  430—432. 

The  supply  of  sesame,  peanut,  poppy,  linseed,  castor,  and 
cotton  seed  from  India  having  been  entirely  cut  off  owing 
to  the  bubonic  plague,  there  is  a  scarcity  of  seed  in  the 
market  here  for  the  manufacture  of  oils,  and  American 
cotton-seed  oil  is  now  being  largely  used  by  soap  manu- 
facturers, Ste.,  owing  to  the  higher  prices  of  peanut,  olive, 
and  cocoa-nut  oils.  The  cheapest  grade  of  olive  oil  for 
machinery  purposes  is  quoted  at  54  to  G4  fr.  per  100  kilos, 
(reductions  made  at  the  rate  of  3|  kilos,  to  the  gallon  or 
32  galls,  to  the  100  kilos.),  or  34  to  39  c.  per  gallon  ;  and 
peanut  oil  at  46  fr.  per  100  kilos.,  cr  28  c.  per  gallon; 
whilst  American  cotton-seed  oil  is  selling  at  40  fr.  per  kilos., 
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or  24  cents  per  gallon.  The  following  table  shows  the 
receipts  of  American  cotton-seed  oil  at  Marseilles  during 
the  past  -e'en  years:  — 


Quantity. 


Barrels. 

Kilos. 

Barrels. 

66.021 

10.80S 

l-'i 

l-:'l 

' 

36,7118 

i-'.; 

112,627 

• 

Quantity. 


10.072.4S1 


During  the  year  1896  the  total  receipts  from  all  other 
countries  than  the  United  States  were  only  11,333  barrels, 
1 1 .1(10  of  which  came  from  British  provinct  s. 

following  quotations  of  the  relative  prices  of  American 
and  English  cotton-seed  oils,  during  the  past  seven  years. 
indicate  that  the  latter  is  infei  ior  in  quality  to  the  former:  — 


Price  per  Gallon. 


i  Gallon. 


Year. 


American 
Oil. 


English 

Oil. 


Year. 


American 
Oil. 


English 

Oil. 


Cents. 

Cents. 

Cents. 

1890 

35 

:;i- 

1894 

I-:ii 

34* 

33S 

1895 

32 

IS'.  16 

- 

■13 

37 

—A.  S. 


GENERAL   TRADE  NOTES. 

Tin.  Production  or  Coca  and  Cocaine  in  Peru. 

Bd.  of  Trade  J.,  Oct.  1S97,  476. 

The  Economista,  of  Lima,  in  an  article  on  this  subject, 
say-  that  20  years  ago  coca  was  only  cultivated  in  a  few 
provinces  which  were  most  favoured  by  reason  of  climate 
and  cheap  labour.  Since  then  the  industry  has  rapidly 
developed.  In  the  province  of  Otuzco,  the  most  important 
district  for  the  production  of  coca  in  Northern  Peru,  the 
i. umber  of  plants  is  computed  at  2,70i  ,000,  and  the  annual 
production  amounts  to  4,700  quintals.  It  is  worth  remark- 
ing that  most  of  the  plan's  in  this  province  have  not  yet 
attained  their  full  growth,  and  that  in  a  few  years  the 
production  will  increase  probably  to  10,000  to  12,000 
quintals. 

The  coca  is  -old  by  two  houses  in  Truxillo,  which 
of  the  product  to  the  cocaine  manufacturers  in 
Lima.  As  they  exercise  a  sort  of  monopoly  the  price 
varies  from  time  to  time,  the  Lima  manufacturers  some- 
times being  obliged  to  pay  as  much  as  32  sols  (1  sol  equals 
■  t  quintal  for  raw  coca  delivered  free  on  board  at 
Salaverry.  The  proprietors  of  the  haciendas  of  Iluayo- 
bamba  and  of  Caj  planning  to  establish 

factories  in  the  neighbourhood  of  their  own  plantations, 
and  the  competition  thus  engendered  will  probably  lower 
the  price. 

In  order  that  the  coca  may  be  cultivated  under  tin   mqsl 

Me  condil  necessary  that  the  tenipcral   re 

should  rarely  fall  belotr  24    C,  and  it  should  be  about  30°. 

As  for   the   altitude  of  the    plantations,  they  arc    usually 

situated  at  a  height  of  3,000  to  4, it.  above 

There  aie  very  few  plants  grown  at  a  height  ol  5,000  ft.. 
and  the  coca  under  these  conditions  i-  usually  of  an  inferior 
quality.  The  quality  of  the  coca  varies  also  according  to 
the  soil;  that  obtained  from  a  dry  soil  is  better  than  that 
grown  in  damp  "round.  It  i-  fur  this  reason,  for  instance, 
that  the  coca  of  Chuquillanqni,  though  sometimes  attaining 
a  height  of  In  ft.,  does  not  by  any  means  possess  the 
strength  and  the  aroma  of  that  which  is  grown  in  other 
parts  of  Peru.  The  shipments  of  coca  from  the  ports  of 
Euanchaco  and  Salaverry,  which  so  far  as  the  foreign  trade 
is  concerned  are  coincident  with  all  Peru,  weie  as  follows 
for  the  years  1894  and  1895. 


Huauchaco. 


Salaverry. 


is:. i  . 
1895  . 


Kilos. 

}86 

B5.716 


Kilos. 
611,158 
156,001 


Tun  Algerian  Phosphate  Deposits. 

Eiuj.  and  Mining  J.,  Oct.  9,  1897,  427. 

M.  Chateau  publishes,  in  the  Memoirs  of  the  French 
Society  of  Civil  Engineers  for  August  1897,  an  important 
monograph  on  the  phosphate  deposits  of  Constantine  and 
Algeria.  The  paper  covers  US  pages,  and  contains  ;i 
historical  account  of  the  discovery  of  sedimentary  phosphates 
on  the  high  tableland  of  Algeria,  with  a  description  of  the 
geological  structure,  the  nature  of  the  phosphates,  and  the 
theory  of  their  formation.  The  various  deposits  are 
described  in  detail,  and  particulars  are  given  of  the  cost  of 
production,  the  exports,  the  future  of  the  industry,  and  the 
legislative  enactments  relating  to  it. 

Cadmium. 

Eng.  and  Mining  J.,  Oct.  9,  1897,  421. 

The  increase  in  the  demand  for  cadmium  and  the 
shortage  in  the  supply  still  continue,  notwithstanding  a 
little  more  is  being  made  in  Upper  Silesia  (which  i-,  indeed, 
practically  the  only  district  where  cadmium  is  produced). 
The  Upper  Silesian  production  in  the  first  quarter  of  the 
current  year  was  3,326  kilos,  (valued  at  11-844  marks  per 
kilo.),  against  3,25G  kilos,  (valued  at  10-261  marks  per  kilo.) 
in  the  last  quarter  of  1896,  and  2,436  kilos,  (valued  at  5  380 
marks  per  kilo.)  in  the  first  quarter  of  1896.  At  present.it  is 
said,  the  metal  is  lacking  entirely,  and  urgent  deaiands  for  it 
cannot  be  satisfied.  The  cause  for  this  peculiar  situation  is 
unknown.  If  the  new  demand  proves  to  be  permanent, 
however,  there  should  be  no  difficulty  in  meeting  it,  since- 
most  of  the  Upper  Silesian  ore  is  cadmium-bearing,  and  the 
metal  can  be  recovered  without  difficulty  as  a  by-product  at 
works  where  the  distillation  muffles  are  equipped  with  the 
Dagner  or  Kleeiuan  condensers,  and  provision  is  made  t> 
collect  the  escaping  fume.  With  Mich  an  arrangement  the 
cadmium  fume  is  deposited  especially  in  the  first  part  of 
the  common  flue,  furnishing  a  product  which,  if  saved 
separately,  is  rich  enough  for  treatment  to  recover  the  cad- 
mium. At  present  this  is  done  at  only  two  or  three  work-, 
and  others  probably  with  be  slow  to  make  the  necessary 
arrangements  until  it  has  been  demonstrated  that  the 
increased  demand  for  cadmium  is  likely  to  be  permanent, 
for  after  all  the  present  business  does  not  amount  to- 
much. 

Annual  Meeting  of  the  German  Chemical  Industrial 
Society. 

Chem.  and  Druggist,  Oct.  9,  1897,  573. 
The  Annual  Congress  of  the  German  Society  for  the 
Protection  of  the  Interests  of  Chemical  Industry  was  held 
at  Baden-Baden  last  week.  In  submitting  his  usual  report 
of  the  condition  of  the  chemical  industry  of  the  country, 
the  President,  Dr.  Holtz,  stated  that  in  1896  the  output  of 
chemical  products  increased  by  8  ■  7  per  cent.,  the  average 
number  of  workmen  employed  by  5' 2  per  cent.,  and  the 
total  amount  paid  in  wages  from  103-4  to  113-7  millions 
of  marks,  or  from  894- 16  to  906-58  marks  per  head.  The 
exports  increased  by  6-5  per  cent,  in  value,  and  by  13  per 
cent,  in  quantity.  As  a  consequence  of  the  general  fall  in 
prices,  there  was  a  reduction  in  the  average  net  profits  (as 
shown  in  the  reports  of  the  principal  chemical  companies) 
from  12-71  to  12-3  per  cent.  Another  matter  which  came 
up  for  discussion,  and  gave  rise  to  an  interesting  debate, 
was  the  question  of  whether  it  was  desirable  that  a  State 
examination  should  be  instituted  for  technical  chemists. 
This  is  a  matter  that  has  of  late  been  widely  discussed  in 
the  German  technical  press.  Ultimately,  a  set  of  rules 
was  adopted,  declaring  in  substance  that  although  German 
chemical  industry  was  much  interested  in  the  most  thorough 
training  of  technical  chemists,  they  were  not  prepared  to 
indicate  any  special  means  of  arriving  at  this  object,  esDe- 
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onsidcration  of  ihc  fact  that   effective   measures 

ihortly  lo  b<    taken  to  carry  out  the  recommendations 

■  i    ih.    Union   of   Directors   of   Laboratories    of   German 

I  Diversities  In  connection  with  this  matter,  and  that  the 

Imperial  Government   iias  announced  that   a  Commission 

onstitnted  at  the  end  of  October  to  inquire 
the   matter.     The  Society    therefore  intend  at    i 
maintain  a  neutral  attitude.     Tl  -ion  of  inquiry 

iisl   of  representatives  of   tlie  German 
-.  of   the  technical    high    schools,   and   of  the 
chemical  industry.     Dr.  Martius  read  a  rcporl  on  the  pro- 
l  participation  of  German   chemical  industry  at  the 
next  Paris  World's  Fair.     It  is  suggested  that  the  industry 
should  exhibit  as  our  collective  whole,  the   objects  shown 
being    representative   of   every   branch  of    the    industry, 
ise  the  room  sit  apart  for  this  section  is  insufficient 
to    enable   all  firms   to    have-    suitable    individual    exhibits. 
This  plan  of  the  collective  exhibit  is  strongly  supported  by 
the  German  Imperial  Comm  r  the  Paris  Exhibition, 

Mr.  Richter.  It  w;.s  then  decided  that  the  matter  should 
be  taken  in  hand  by  several  sub-committees,  each  repre- 
senting a  special  branch  of  chemistry.  Another  matter  of 
importance  that  was  discussed  was  the  proposed  central 
bureau  for  the  preparation  of  a  commercial  treaty.  The 
German  Customs  tariff  is  in  preparation,  and  this  will 
probably  lead  to  the  lial    treaties 

with  various  countries.     The  German  Government  intend  to 

•lit  all  branches   of  national   industry  on    this    Bill 
and   the    Society  adopted   a    resolution   hoping   that   means 
would   he  found   to  avoid   dissension   among   the  various 
industrial  branches. 

Ini  (NO  lim\u   Statist 
Ch,m.  and  Druggist,  Oct.  2.  I8:»7,  554. 

The  methylation  of  spirits  is  an  increasing  business.  In 
the  year  ending  March  31,  1896,  the  quantity  methylated 
in  the  United  Kingdom  reached  3,930,072  gals.;  in  the 
year  ending  last  March  the  quantity  was  1,143,310,  an 
incrtase    of  21  -       There    were    25    makers    of 

methylated  spirits  licensed  in  1896,  and  13,801  licensed 
retailers. 

At  the  Inland  Revenue  branch  of  the  Government 
Laboratory,  a  total  of  6  1,66  1  samples  were  examined  during 
the  vcar  ended  March  31  last.  This  was  an  increase  of 
nearly  10,000  samples  over  the  p  ir.     There  were 

28,875    samples   of    beer,   and    13,875   of  tobacco,   tes 
during   the   year.     I  Inly  60   samples    were   referred  to  the 
laboratory  under  the  Sale  of   Food  and   I>:  J  the 

previous  year).  The  exportation  cf  tinctures,  &c.,  under 
the  drawback  system  is  still  progressing.  The  numbej  of 
samples  tested"  last  year  for  this  drawback  was  8,182, 
against  7,000  the  year  previously. 

The  number  of  chemists  who   paid  licenses  for  stills  in 
in    England.    115   in  Scotland,  and    25   in 
Ireland. 

Cloves   i\n  t  Mikine  in  France. 
Chan,  and  Druggist,  Oct.  9,  1897,  575. 

At  the  last  meeting  of  the  Paris  Syndical  Chamber  of 
Chemical  Products,  M.  Adrian  mentioned  that  the  Excise 
authorities  had  given  distillers  facilities  for  preparing  oil  of 
res,  which  was  formerly  not  permitted.  The  cloves  are 
admitted  duty  free.  and.  after  having  been  used  for  prepar- 
ing the  oil,  are  burnt  in  the  presence  of  an  Excise  otticer. 
M.  Adrian  thinks  the  same  favour  might  be  accorded  to 
chemists  for  the  preparation  of  certain  alkaloids,  and  he 
especially  referred  to  caffeine  as  being  one  of  the  most 
important  on  account  of  its  increased  use. 

The  Pboi  t .  lf-v  of  Salt. 
./.  Soc.  Arts,  1897,  1114. 

The  quantity  value  of  salt  produced  in  the  United 
Kingdom,  and  used  iu  brine  during  the  five  years  ended 
are  as  follows: — In  1S91,  2,043,571  tons,  valued  at 
976,824/.:  1892,  1,956,524  tons,  value  861,4012.;  1893, 
1,924,029  tons  and  735,2222.;  1894,  2,235,913  tons  and 
763,6291.;  and  1895,  8,173,253  tons  and  709,7512.  The 
corresponding  figures  for  1896  are  not  yet  available.  In 
commenting  upon  the  returns   of    salt   production   in   the 


ited  in   the   report   o(  tl" 
Chamber  of  (   ■nun.;  16,  that   the  ami 

bs  has,  by    it   increase,  deprived  ol   some  portion  of 
their   previous    markets    those  who    pi 
The  total  trade  of  the  United  Kingdom  exhibit* an  inert 
the  slight  relapse  in  1896  being   I  ighl 

circumstances.     The   export   and   coastwise  figures,  taken 
Iher,  of  the  last   five  ye  irs  are  as 

1,785  ;     1894,     1,0    6,483  ; 
No   frosl 
of  rock  Bait  or  brine  has  occurred   iu  this  period,  except  the 
inter  salt  in  the  Isle  of  Man  during  some  bori 

il  :   nor  has  there  been   in  any   part  of  the   world  any 

rnrthy  expansion  of  the  existing  manufacture.     I  I 
sional  efforts  have  been  made  iu   -  rica  and  Spain, 

and  i  utilise  long  known  deposits  ol   salt  which 

are  hopelessly  ren  railway   or  ocean,  from  labour 

or  fuel,  oi  immercial  importance.     In 

the  production  of  the  United  Kingdom  there  has  been  little 
chaii  readjustment    to    topographical  and 

other  economic   advantag  s.      ill  the  sail  districts  of  the 
country,    especially    the    most     advantageous,    I. 

ess  of  either  their  respective  local  or 

gn  demand.     The  natural  result  has  ensued  :  prio  - 

iys  the  report  of  the  Salt  Chamber,  offer  any 
inducement  to  the  enterprise  of  increasing  the  plethora. 
Gem  J  a  few   years   ago  reached  the  limits  of  hei 

own  consumption,  has  been  pushing  the  salt  into  the 
markets  of  neighbouring  countries,  and  with  les>  su 
into  more  remote  parts  of  the  world.  Her  strength  lies  in 
the  facilities  and  cheapness  of  her  inland  navigation  and 
ports  of  shipment.  In  the  I'nited  States  the  inflation  of 
native  production,  caused  by  the  indiscretion  of  Ei  _ 
manufacturers  in  18S9  and   1890,  has  been   partially  cor- 

i,  but  reports  still  show  considerable  straggles  between 
the  chief  districts  |  roducing  in  excess  of  demand.    The  Bed 

has  provided  more   salt  for   India.      It    is  of  inferior 
quality,  but.  like  the  Ilawburg  article,  is  mixed  u  ith  En_ 
salt,  and  goes   into  consumption  at  a  lower  price.     V. 
Eastern  freight,  and  consequently  the  price  of  English  - 
is  at  a  normal    level,  the  market  of  these  lower    s 
limited.     The  Indian  Government  has  powers  under  Adul- 
teration Acts    to  restrain  this  mixture,  but  has  cot  yet  seciv 
fit  to  exercise  them. 

The  Chilean  Nitrate  Industry. 

Eng.  and  Mining  J.,  Sept.  2.".,  1897,     " 

Scnor  Don  Alberto  Hemnan.  in  the  Bo'etin  ile  la  Sociedad 
Nacional  de  Miiieria,  states  that  the  <.osc  of  production  at 
three  nitrate  mines  is  as  follows  ;  — 


San  Jorge.    Puntunchara.    San  Pablo. 


Cent 

Extraction  of  the  caliche.  i7"68 

Carting 18"90 

e 32*03 

- 

- hit 




The  Chilean  nitrate  industry  has  to  contend  against  the 
competition  of  artificial  soda  manures  and  sulphate  of 
ammonium,  the  output  of  which  rapidly  increases  year  by- 
year,  the  discovery  of  nitrate  deposits  iu  other  parts  of  the 
world,  and  the  competition  of  guanos  rich  in  nitrogen,  phos- 
phoric acid,  and  potash,  like  those  recently  discovered  in 
the  island  of  Corcovado,  Peru.  Lately,  as  is  well  known, 
the  Chilean  industry  has  been  suffering  a  serious  depression. 
The  continuance  of  this  is  having  an  alarming  effect  on 
both  the  revenue  and  trade  of  Chile.  Hundreds  of  work- 
men have  been  thrown  out  of  employment  in  the  nitrate 
districts,  and  they  are  being  brought  south,  where,  at  the 
present  time,  there  is  no  demand  for  labour.  Realising 
importance  of  revivifying  'he  industry,  the  Government  has 
joined  the  Permanent  Nitrate  Committee  in  the  propaganda 
carried  on  by  the  latter  to  introduce  the  product  in  new 
markets.     The  ministry  promises  at  least  75,000  dots.,  which 


-  - 
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tnav  possibly  be  increased  to  200,000  dols.,  toward  this 
object.  The  doty  has  been  taken  off  some  sample  cargoes 
which  have  been  seal  to  China  and  Japan,  while  special 
agent>  have  been  sent  to  the  United  States  with  a  view  of 
increasing  the  use  of  nitrate  in  this  countiy. 

Petroi.eoi  in  Tex\s. 

Eng.  and  Mining  J..  Oct.  8,  1897,  399. 

Petroleum  was  discovered  early  this  year  at  Corsicana, 
Texas,  at  a  depth  of  1,040  ft.  At"  this  horizon  there  is  a 
bluish  sandy  shale  about  20  ft.  thick,  which  is  saturated 
with  petroleum.  There  is  no  rock,  either  above  or  below, 
the  drill  pas-ing  down  the  whole  way  through  a  hard  clay. 
The  Texas  Petroleum  Company,  organised  six  months  ago, 
has  three  flowing  wells,  the  latest  of  which  is  said  to  be  pro- 
tlncii.  20    barrels   per   fay.     The    Corsicana    Oil 

Development  Company  has  a  well  which  is  flowing  25 
barrels.  A  correspondent  of  the  Pittsburg  Times,  who  has 
visited  the  district,  states  that  according  to  the  testimony  of 
those  familiar  with  the  products  of  the  different  fields 
Texas  oil  is  better  than  the  Ohio  oil,  but  not  as  good  as 
that  found  in  Pennsylvania.  It  most  resembles  that  pro- 
duced at  Xeosha.  Kansas.  Its  flow  is  like  that  of  the  wells 
in  the  Bradford  field.  An  analysis  of  the  oil  showed  about 
90  per  cent,  of  volatile  matter  and  10  per  cent,  of  residuum. 
As  compared  with  other  oils,  results  are  as  follows  :  — 


Specific    Began  to      Caice 
Crude  Oil  Irom    Gravity     boil  at     overun- 
at  17°C.        °C.       der  151.1°  C. 


Between 

150°  and 
300°  C. 


■  iver 
Si  io"  C. 


Texas-Corsicana  B21 

Pennsylvania  . .  818 

Gahcia sit 

Baku 

Alsace 907 

Hanover 899 


PerCent.  Per  Cent.  Per  Cent. 


90 

91 

ISi 

170 


S4'6 

21-0 

2fi-5 

•W0 

3'0 


411 
88 
17 


is;8 

t'l-7 
26-5 
390 
47-D 
68-0 


The  line  of  development  at  preseat  is  about  1^  miles  long 
and  covers  an  area  of  about  150  acres.  It  costs  about 
1,500  dols.  to  put  down  a  well,  and  the  royalty  varies  from 
one-eighth  to  one-tenth. 

The  present  production  is  used  exclusively  for  fuel.  Some 
is  consumed  at  the  wells  and  in  the  local  manufacturing 
establishments,  and  the  rest  goes  to  Dallas,  Houston, 
Austin,  &c.  In  the  towns  named  it  is  being  used  in  making 
illuminating  gas.     It  is  delivered  in  Corsicana   for  fuel   at 

7  nts  a  barrel.     At  present  there  is  a  market  for  all  that 

is  produced,  but  if  the  continued  development  increases 
the  production,  a  larger  market  must  be  had,  or  a  refinery 
established. 

Saltpetre  in  Spain. 

Cltem.  Trade  J.,  Oct.  2,  1897,  215. 

Saltpetre  was  at  one  time  imported  exclusively  from 
England  to  Oporto,  and  for  a  loug  time  after  Germany 
began  to  compete,  preference  was  given,  even  at  a  higher 
price,  to  the  British  article.  Germany  has,  however,  con- 
siderably improved  her  manufacture,  and,  owing  to  lower 
prices,  is  supplanting  some  English  makes  which  were  well 
known  here.  German  competition  is  assisted  by  better 
terms,  i.e.,  longer  credits  than  those  granted  by  English 
tirm>,  and  also  better  terms  are  allowed  to  the  local  agents, 
who  thus  have  a  greater  interest  in  pushing  the  products  of 
that  country. 

MixtJ  wtikk   OF  STABCH. 

Chem.  Trade  J.,  Oct.  2,  1897,  215. 

In  spite  of  the  dearness  of  the  raw  material  on  account  of 
the  famine  in  British  India,  the  year  1896  was  not  an 
unfavourable  one  for  Belgian  rice  starch  manufacturers. 
The  exports  of  starch  and  starch  products  of  home  manu- 
facture amounted  to  6,329  tons. 

Citric  Acid. 

Chem.  Trade  J.,  Oct.  2,  1897,  215. 

A  factory  for  the  manufacture  of  citric  acid  and  oil  of 
lemon  was  established  at  San  Diego  during  1896.     It  takes 


from  four  to  six  weeks  to  condense  the  juice  of  60  to 
70  lb.  of  lemons  into  1  lb.  of  acid.  The  factory  employs 
seven  hands,  has  steam  works,  and  a  capacity  for  40,000 
iemons  a  week  ;  only  culls  are  used.  The  same,  company 
also  makes  oil  of  lem  pi. 

Canaigke  ix  California. 
Chem.  Trade  J.,  Oct.  2,  1897,  211. 

Canaigre  is  the  American  corruption  of  the  Spanish  "  cana 
agria,"  sour  cane.  It  is  also  called  "  Yerba-Colorado  "'  in 
Mexico,  localisms  being  "  red  dock,"  "  tanner's  dock,''  and 
"  wild  rhubarb."  The  best  way  to  propagate  the  plant  is  by 
use  of  small  roots  rather  than  by  seed.  About  1,000  lb.  of 
tubers  will  plant  an  acre,  and  October  and  November  are 
the  best  months  for  putting  in  the  crop ;  though  where 
irrigation  can  be  practised,  planting  may  be  done  at  any 
time.  The  value  of  canaigre  as  a  tanning  agert,  either 
alone  or  ia  connection  with  other  tannins,  has  been  proved 
beyond  question.  For  light  leather  it  gives  great  tensile 
strength,  and  is  far  better  for  split  leather  than  gambier, 
oak,  or  hemlock.  It  is  a  quick  tanner,  and  the  yellow 
colour  absorbed  by  the  hide  in  the  process  of  tanning  is 
considered  highly  "desirable  for  certain  leathers.  The  sliced 
and  dried  tubers,  containing  an  average  of  30  per  cent,  of 
tannic  acid,  are  worth  from  8/.  to  9/.  per  ton.  A  yield  of 
from  7  to  10  tons  per  acre  would  give  2|  to  'i\  tons  of  the 
dried  product,  for  which  there  is  a  constant  demand  in 
Europe  and  America.  Inasmuch  as  the  plant  grows  wild  iu 
this  vicinity,  and  the  seed  roots  are  readily  obtained,  the 
industry  commends  itself  to  the  farmer  of  small  means,  as 
it  is  harvested  in  such  a  short  period  after  planting. 

A  great  deal  of  interest  is  being  taken  in  the  Los  Angeles 
district  in  the  cultivation  of  canaigre.  It  was  stated  in  the 
(  aiiforuiau  press  in  February  last,  that  a  syndicate  of 
English  and  American  capitalists  has  purchased  22,000  acres 
about  50  miles  east  of  this  city  for  100,000/.,  for  the  purpose 
of  cultivating  canaigre.  The  agent  for  the  San  Francisco 
Savings  Union  (the  vendors)  stated  that  the  purchasers,  the 
Anglo-American  Canaigre  Co.,  consist  of  an  American  and 
an  English  syndicate  ;  that  the  American  syndicate  is  taking 
over  the  land,  and  the  English  syndicate  is  interested  only 
in  the  product.  The  vendors  acquired  the  property  under 
foreclosure,  and  are  selling  at  cost  price.  The  company  is 
planting  8,000  acres  this  season. 

Chemical  Works  in  Sweden. 

Chem.  Zeit.  ;  through  Eng.  and  Mining  J., 
Oct.  2,  1897,396. 

The  manufacture  of  sulphuric  acid  in  Sweden  amounts  to 
about  35,000  tons  of  chamber  acid  per  annum.  The  greater 
part  of  this  production  is  used  for  the  manufacture  of 
superphosphates.  The  principal  producers  are  the  Joint 
Stock  Company,  of  Stockholm,  and  the  Scandinavian  Joint 
Stock  Superphosphate  and  Sulphuric  Acid  Manufacturing 
Company,  of  Helsiugborg.  This  latter  is  the  most  important 
one  of  the  kind  in  Scandinavia.  It  produces  annually 
about  18,000  tors  of  chamber  acid  and  about  30,000  tons  of 
superphosphate.  It  is  the  only  concern,  also,  in  any  of  the 
Scandinavian  countries  that  produces  the  double  super- 
phosphate containing  as  much  as  45  per  cent,  of  soluble 
phosphoric  acid. 

Sulphuric  acid  is  very  largely  used  in  Sweden  for  the 
manufacture  of  sulphate  of  copper.  The  "  Stora  Koppar- 
bergs  Bergslags  Actiebolag,"  the  works  of  which  are  at 
Falun,  produces  annually  1 ,500  tons  of  sulphate  of  copper. 
This  company,  which  possesses  the  celebrated  Falun  copper 
mine,  and  has  a  capital  of  12,650,000  frs.,  is  the  most 
important  in  Sweden,  and  produces,  besides  sulphate  of 
copper,  50,000  tons  of  cast  iron,  43,000  tons  of  manufactured 
iron  and  rolled  and  forged  steel,  7,00o  tons  of  Thomas  slag, 
6,000  tons  of  paper,  1,000  tons  of  red  mineral  paint,  2,000 
tons  of  sulphuric  acid,  350  kilos,  of  silver,  and  100  kilos,  of 
gold  per  annum. 

Chemical  Industrt  in  the  Transvaal. 

C.  Butters.     1'roc.  Chan,  and  Metall.  Soc.  of  S.  Africa, 
July  17.  1897,  3—10. 

Copper  has  been  produced  at  the  Willows  and  the 
Albert  silver  mines,  and  silver-lead  at  the  Transvaal  silver 
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mini's,    but    thi  ""'    i icli    enough    to    stand    the 

of  production  in  this  district.  There  is  one 
sulphuric  acid  works,  producing  nn  at  id  <>!'  low  commercial 
strength,  but  the  manufacture  is  nol  firmly  established, 
owing  i"  the  sm  1  for  the  product,  and  in  spite  of 

.1   protective   in  of   It/,  per  lb,     Dynamite 

made  locally,  but  its  manufacture  is  strongly  advocated  (of 
I  m  grade)  for  blasting  purposes,  Glass  is  now  being  made 
al  the  Lewis  and  Marks  distillery  in  Pretoi  i.  ke  is 
being  prepared,  but  although  daily  improving  in  quality,  ii 
i»  not  yet  sufficiently  good  foi  use  in  the  iron  and  steel 
industries,  The  author  is  sanguine  as  to  the  ultimate 
ess  of  this  manufacture,  as  well  as  of  the  ore  of  pig 
iron  and  steel.     Atpreseni  the  li  has  to  be  mixed 

with  from  one-third  to  one-half  of  foreign  coke  for  blast- 
furnace purposes  j  it  contains  about  i7  per  cent,  of  ash,  as 
against  1 1  per  cent,  in  English  coke.  Although  at  present  tin- 
price  is  abnoroiully  high,  there  is  n<>  r,-; l^hh  n  h\  it  should  not 
be  sold  presently  at  from  2/.  10*.  t<>  3/.  per  ton.  The 
supply  i-  practically  inexhaustible,  and  is  essentia]  to  the 
working  of  gold.  Methods  of  li  nulling  the  coal  are  imper- 
fect, Lies. I  it  is  -.till  impossible  to  buy  from  any  colliery  an 
.veil  grade  oi  coal.  t"he  percentage  of  ash  in  the  steam 
coal  ranges  from  2n  to  '-'.">  per  cent.  ;  that  in  smithy  coal 
averages  10  per  cent.  Agriculture  is  still  in  a  primitive 
state,     Ga  rs abundtuitly,  some  samples  containing 

BO  per  ceut.  "i  lead.  The  extraction  is  carried  on  locally, 
b-.it  it  is  restricted,  owing  to  the  limited  demand  for  the 
metal.  The  industry  is  protected  by  an  import  tax  of 
:i  /.  per  lb. 

The  main  industry,  however,  is  that  of  gold  extraction. 
Here  cyanide  treatment  is  slowly  but  surely  replacing 
chlorination  even  where  for  the  treatment  of  slimes.  The 
author  believes  that  thi  elopment  will  lie  in  the  direc- 

tion of  stamping  with  a  dilate  solution  of  cyanide  instead  of 
with  water,  no  water-washes  being  thrown  away.  With  very 
poor  ores,  preliminary  amalgamation  could  then  be  dispensed 
with,  any  free  gold  present  being  caught  in  the  c  mcentratcs 
and  washed  .'.own  over  a  single  plate  after  cyaniding.  Such 
a  method,  in  conjunction  with  electrolytic  precipitation, 
would  form  a  strong  rival  to  dry  crushing  processes  ;  espe 
daily  as  with  pyritous  ores  the  materia!  must  he  crushed 
sufficiently  fine  to  pass  .,  200-  to  100-mesh  screen.  The 
African  Gold  Recovery  V".  tried  a  similar  system  in  1892, 
but  failed  to  work  it  out,  owing  to  the  difficulty  (since 
surmounted)  of  separating  the  liquid  from  the  palp. 

— w.  <;.  m. 

Production  of  Metals  i.\  British  Columbia. 

Kiij.  and  Mining  ./..  Oct.  It'..  1897,  451. 

It  was  not  very  long  ago  that  the  entire  mineral  product 
of  British  Columbia  came  to  the  I  oite  !  States  in  the  form 
of  ore.  Smelting  works  were  erected  in  the  province  a  little 
later,  but  the  silver-lead  and  the  copper  matte  were  still 
sent  to  the  1  nited  States  for  refining  and  further  reduction 
respectively.  Now,  however,  British  Columbia  is  beginning 
to  turn  out  its  product  in  a  higher  state  of  completion. 
l'ln- Trail  Creek  works  have  installed  a  refinery,  and  are 
now  shipping  gold  in  fine  bars,  while  the  Hall  Mines, 
T.td.  (Silver  King  mine),  is  converting  its  product  into 
blister  copper,  which  is  going  directly  to  Wales.  Inciden- 
tally it  maj  be  remarked  that  this  company  has  one  of  the 
lamest  smelting  furnaces  in  operation  on  this  continent. 
With  the  entrance  of  Vivian  and  Sons  into  the  British 
tmbia  ore  market,  and  a  freight  rate  of  only  S- jf)  dols. 
per  ton  from  Yuucouver  to  Swansea,  American  ore  buyers 
will  have  to  look  sharply  to  the  business. 

KxrORTs  of  Tinctures  in  Bosd. 

Chem.  and  Druggist,  Oct.  23,  1897,  671. 

An  Inland  Revenue  order  (No.  15,  Oct.  7,  1897)  has 
been  issued,  in  which  further  concessions  are  made  for 
the  exportation  of  tinctures,  medicinal  spirit-,  flavouring 
essences,  and  perfumes.  The  condition  allowing  essences  to 
he  packed  in  1-gal.  cases,  when  in  bottles  not  exceeding 
4  oz.  each,  has  now  been  extended  to  medicinal  spirits,  but 
cot  less  than  2  liquid  gals,  are  to  be  regarded  as  a  legal 
quantity    for  exportation   in   one   consignment.     Medicinal 


spirits,  essences,  and  perfumes  inn  be  packed  in  thi 

parate    internal 
[i  a  made  permissible  to  export  10  gals, 

(form  srlj  9  inal   spirit  or  es  encc  ered 

with  An   important    concession   i-  the  with- 

drawal of  the  regulations  which  prescribed  the  minimum 
anl  progressive  siies  of  b  ittles  o 
of  any  site 

as  regards  internal  packages.     >• 
bepacked  in  with  dutj  paid,  provided  that  they  an   ; 
in  an  internal  pa  tkage  marked  "  Free  goods." 

BOARD  OF  TRADE  RETURN'S. 
Summary  of  Imports. 


Month  ending  3ih1i  September 


1897. 


Metals 

Chemicals  and  dyestuffa 

Oils 

Raw   materials   f..r   non-textile  In- 
dus! 


£ 

l..a  i.:,7- 

676,216 
1,541,461 


e 

1,651.108 
347,745 


Total  value  of  all  imports 


Summary  of  Exports. 


Metals  (other  than  machinery) 

<  'hemicals  and  medicines 

Uaneous  articles 


£ 

639,278 
2,670,516 


£ 

- 
I 


Total  value  of  all  exports. 


19,824,123 


Imports   of    Haw    Material    for    Non- Textile 
Industries  f..u  Month  ending  30th  September. 


Articles. 

Quantities. 

Values. 

1896. 

1897.     I       1S90. 

1897. 

Bark,  Peruvian  ..   Cwt. 
Bristles Lb. 

£                £ 
2.721           1,490           8,800           2*12 
188,181         R8,B07         88.722 
21,700         103,489        230,198 

Caoutchouc Cwt. 

Gum  :— 

i     ic 

Gutta-percha  ....        „ 
Hides,  raw: — 

Dp 

Wet 

10,581          16.581 

3,201             1,45 1 

23,908  •       35*48 
53.nn:         53,003  i      1P...775 
1,020  I       42,071 

3.2 12           12.lT.li 

2,790           6,068 

1.093           8*09           B.475 

87.911          86,930 

78,400         60,651         78  Wl 

1,092            1.925          12.352 

12,120         20it 

->-.'.•  12          26*04        145,266 

P's.512        129,73]          27*16 

'.'7.2-1         169*97          94,790 

26,732         17  128 

1 1,453 
39*41 

86,020- 
106,02  1 
46,502 

14*37 
10*08 

3<;.32'i 

Manure: — 

Nitrate  of  soda 

Phosphateof  lime       „ 

Pulp  of  wood 

Tallow  and  stearin      „ 

31.686 
159*02 

Wood  :  - 

Sawn 

Other  articles Value  £ 

275*74        518,117 
822,690     1,025 
11.050          14,604          56*05          54,758 

7.324            9,7.11          62.992 

-      S70      1,047*33 

•• 

" 

4,541,461 

5.463,168 

Besides  the  above,  dnm  to  the  value  of  55,177/.  were  imported,  as 
against  70,113;.  in  September  1896. 
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Imports  of  Chemicals  and  Dykstlffs  fur  Month 
ending  30th  september. 


Articles. 


Quantities. 


Values. 


1896. 


1S97. 


10,883 
25.572 
18,801 

686 
1,894 

"83  1 
24,671 
8,865 

14,483 

16,760 

"869 
1,821 

"«6 

22.im.-i 
2,418 

- 

7,949 

8,149 

■ 

127,102 

1,643 

32,960 

19,898 
10,046 
11,010 
20,047 

33.013 
135,013 

£ 

s/'.is 

H:irk  (tanners',  4c)    „ 
stone _• 

8,001 

?,777 

96,626 

3,282 

Cutch  and  gambier  Tons 
Anilin  and  other      „ 

29,573 

21,035 
10,389 
5,491 

„ 
Other  articles. . .  Value  £ 

16,994 
24,01  6 

90,827 

Total  value  of  chemicals 

.. 

130,451 

3)7,743 

Imports  of  Oils  for  Month  ending  30th  September. 


Articles. 


Quantities. 


1897. 


Values. 


1896. 


Cocoa-nut Cwt. 

Olive Tuns 

Palm Cwt. 

Petroleum Gall.   15,393,970 

Seed Tons 

Train,  to Tuns 

Turpentine Cwt. 

Other  articles  ..  Value  £ 

Total  value  of  oils... 


14,398 

41,212 

961 

2,086 

89,644 

65^625 

5,893,970 

15,470,649 

2,655 

2,892 

S.370 

3.3no 

72,187 

55^60 

•• 

1897. 


£ 

£ 

15,694 

42,632 

31,199 

71.SS2 

91,814 

68,092 

276,296 

284,396 

56,433 

63,926 

38.431 

47,668 

68,269 

.".nil 

99,080 

86,455 

676,216       721,991 


Imports  of  Metals  for  Month  ending 
30th  .September. 


Articles. 


Quantities. 


Values. 


1896. 


1897 


1896. 


1897. 


r :— 

Tons 

Regulus , 

(Inwrought 

Iron:— 

Ore „ 

Bolt,  bar,  &c 

Steel,  unwrought.. 

pigandsheet     „ 



Quicksilver Lb. 

p  ore Vi 

Cwt. 

Zinc Tons 

Other  articles  ...  Value  £ 

Total  value  of  metals 


10,704 

18,596 

:..77  i 

5,246 

4,483 

419.855 

420,823 

7,1117 

6,1 19 

1,446 

8,181 

12,078 

19,518 

64,200 

81,974 

£ 

44,422 
13 1,212 


7,317 

-..--'_7 


11,876 


59, 
17, 
136 
103 

5 
97. 

87 

152 


,200 
182 
731 

,453 
,680 
,162 

,'.'52 
,830 
964 


£ 
18,158 

128,621 
218,613 

18,469 

15,269 

196,209 

3,820 

7,660 

167,242 

6 

II  317 


1,614,578     1,651,108 


Exports  of  Drugs  and  Chemicals  for  Month 

ENDING    30TH    Sin  I 


Articles. 

Quantities. 

Values. 

1896. 

1897. 

1896. 

1897. 

lilfi'v                                   1      „ 

Medicines \'alue£ 

Other  articles...       ;l 

110,416 

38,881 

£ 
100,554 
29,992 

95,838 

£ 
99,083 
34,483 

162,458 
91,704 

248,655 

•• 

ii  ;<:.:i7s 

Exports  of  Metals  (other  than  Machinery)  for 
Month  ending  30th  September. 


Quantities. 

Values. 

Articles. 

1896. 

1897. 

1896. 

1897. 

9,280 

33.019 
18.978 
16,299 

314,730 
3,730 

12.048 
15,574 

8,905 

33,635 
30,125 
22,398 

283,559 
3,224 

'.I'.lllV.i 
11,329 

£ 
402992 

81.919 

58,619 

39.780 

173,771 

11S.192 

1,978.781 

45,851 

39,055 

76.273 

38,896 

11.925 

74,921 

£ 

39,468 

Copper  :— 

TJnwronght  ■ .  •  •       „ 

Mixed  metal... _     ,. 
Iron  and  steel . . .    Tons 

86,413 

92,526 
52,806 
168,490 
115,273 
2,013,675 
43,948 

Plated  wares  . . .  Value  £ 
Telegraph  wires  .       „ 

Zinc- 

Other  articles  . .  Value  £ 

35,680 

16,127 

31,583 

9,523 

90,873 

.. 

- 

2,780,378 

2,825,SS4 

Exports  of  Miscellaneous  Articles  for  Month 
ending  30th  September, 


Articles. 


Quantities. 


1897. 


Values. 


1896. 


1897. 


Gunpowder Lb.    i     351,800 

Military  stores. .  Value  £  l 

Candles Lb.     !  1,710,000 

Caoutchouc Value  f- 

Cement Tons  31,898 

Products  of  coal  Value  £ 

Earthenware  ...       „ 

Stoneware „ 

Glass:  — 

Plate Sq.  Ft. !     109,823 

Flint Cwt.  ,        9.121 

Bottles 69,246 

Other  kinds ,  20,351 

Leather: — 

Unwrought 12,304 

"Wrought Value  £ 

Seed  oil Tons  5,186 

Floorcloth   Sq.  Yds. ,  1,715,700 

Painters'  materials  Val.  £ 

Paper  Cwt.  87,779 

Rags Tons  1,683 

Soap Cwt.  46,976 

Total  value 


769,400 
1,917,000 

32,131 


133.902 
7,822 
61,473 

19,348 

13,043 

"n'.117 
1,664  700 

8o'354 
4,459 
0O,7:i.5 


£ 

9.S23 
71,210 
26.067 
99,569 
55,376 
118,971 
157,0  IC, 
17,838 

7,148 
19,400 
33,971 
15,515 

109.709 
41,751 
93,899 

7  1. 51  IS 
130,921 
137,227 

27,«i3 
52.:>il2 


2,070,516 


£ 

21,429 
71,868 
26.625 
112.1S0 
55,1111 
103,119 
126.111 
13,332 

72891 
19,069 
30,813 

13,807 

106,949 
39,931 
62,332 
75,787 
118,041 
lls.751 
23,598 
01,">ii!> 


2,525,220 


*  The  dati  s  given  :ire  the  dates  of  the  Official  Journals  in 
which  acceptances  of  the  Complete  Specifications  are  advertised. 
Complete  Specifications  thus  advertised  us  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— PLANT,  APPARATUS,  am.  MACHINERY. 

Applications. 

21,GG.>.  F.  L.  Bail.     See  Class  II. 

21,737.  H.  W.  Jarvis.  Improvements  in  the  construction 
of  evaporative  condensers  for  steam  or  other  gases.    Sept.  22. 

21,989.  W.  D.  Cliff  and  The  Leeds  Fireclay  Company, 
Ltd.  Improvements  in  or  in  connection  with  inclined 
retorts.     Sept.  25. 

22,020.  If.  Higgin.9.  Improvements  in  or  relating  to 
vacuum  apparatus  for  evaporation.     Sept.  25. 

22,026.  A.  \V.  Stokes  and  R.  A.  Lister  and  Co.,  Ltd. 
Improvements  in  apparatus  for  automatically  measuring  off 
quantities  of  liquid  specially  applicable  tor  testing  the 
amount  of  fat  in  milk.     Sept.  25. 
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\     \     Si  l  K.  A.    Lister  and  I 

Impri  in  apparatus  fot  testing  the  milk 

ami  other  liquids.     Sept.  25. 

16.  .1.   V.  Johnson,  —  From   11.    K.  Mulford, 
States.     Improvements  in   machines  for  compress 
materials  into  tablets.     Sept,  25. 

Dymond.     [mprovements  in  or  relating  I 
producers.     Sept  '-'■"• 

28.141.  P.   F.  C.  Willcox,    [I.  W.  Willcox,  and   R.  .1.  N. 
Willcox.     [mprovements  in  and  relating  to  apparatus  i  c 
beating  or  evaporating  liquids  by  m  sans  of  sti  am.     Si  pt.  2  ;. 
29,236.   I.  1'.  Darling  and  r.  J..  Harrison.     Improvements 
in  porous  diaphi  lytic  apparatus. 

Specification.     Sept.  28. 

32,704.  Sir  I'.  S.  Forbes,  Bart,  [mprovements  in  or 
connected  with  hot  -water  heating  and  drying  apparatus. 
Oct.  4. 

23,705     Sir  C.  S    Forbes,   Bart.     Improvements  in  ap- 
paratus  for   condensing   steam   and   vapour,   refrigei  i 
liquids  and  the  like.      Oct.  4. 

22,777.  P.  R.  .1.  Willis.— From  R.  McCoy,  Unite  I 
Impi  ptacle  for  shipping  chemicals  and  like  sab- 

-.     <  let.  5. 

82,779.  W.   Dalton.     Improved  scientific  sanitary  filter. 

22, MO.  J.  V.  Skoglund  [mprovements  in  nitric  acid 
condensers.      I  let.  5. 

.'  J.  Rippax.  An  improved  apparatus  for  injecting 
anti-crustating  fluids,     <  let.  6. 

22,921.  W.  Whittaker.  Improvements  in  and  relating 
to  mechanical  stokers.     Oct. 

28,940.  \V.  Defries.  Improvements  in  and  relating  to 
destructor  furnaces.     (M.  6. 

22,958.  i..  11.  von  Gehlen.  Improvements  in  ami  relat- 
ing to  air  compressors.     Complete  Specification.     0 

29,965.  D.  Cameron,  F.J.  Commin,  and  A.  .  I.  Martin. 
Improvements  in  apparatus  for  the  treatment  of  sewage  01 
other  liquids.     ( >ct.  6. 

'.  A.  Brunei.  Improvements  in  apparatus  for 
pasteurizing  liquids.     Oct.  6. 

23,054  II  HiL'gius.  Improvements  in  or  relating  to  the 
maintenance  and  regulation  of  heat  in  distillation,  refining, 
chemical  manufacturing  processes,  and  the  like.      Oct.  7. 

2  1,1 10.  H.S.Maxim.  Improvements  in  and  relating  to 
apparatus  for  superheating  steBm. 

23,178.  A.J.  Kill  and  1'.  A.  G.Bell.  Improvements  in 
apparatus  for   the   filtration  of   wate  ind    other 

fluids.     Oct.  9. 

23,195.  T.H.  Cobley.     S<  i  class  VII. 

83,312.  F.  Arenas.  Improvements  in  apparatus  for 
indicating  and  recording  when  the  temperature  exceeds  or 
falls  beiow  predetermined  limits,     t  let.  1 1. 

■.  P.  R.  Allen  and  .1.  li.  Chadwick.  Improvements 
iu  or  relating  to  apparatus  i'jr  evaporating  or  concentrating 
liquids,     <  let.  1 1. 

Improvements  in   refrigerating   appa- 
I.   14. 
.  ..  J.  B.  Ililliard.     Improvements  in  apparatus  and 
process  for  treating  spirits  and  other  fluids.     Uct    i  ". 

•Li-i.KiE  Specifications  Accepted.* 


1896. 

_  1,792.  B.    Thiel.     Closing    device     for   receptacle-    for 
sterilising.    I  let.  - 

25,1  J.  Moller.     Apparatus  for  drying  granular 

and  other  material.     Oct,  13. 

2.").st2.  J.    G.   Chamberlain  and  J.  Wedclell.     Evapora- 
tive surface  condenser.     Oct.  6. 

26,112.    J.    Clitchlow    and    T.    Shore.       Filter    pr. 
Oct.  G. 

.     141.  F.   C.    Weedon.       Means   for   determining    the 
expansion  of  solids.     Oct.  20. 

17.  J.  W.  Hall.     Regenerative  furnaces.     Oct.  6. 
194.    E.    Riepe   and  G.   Oppermann.      Regenerative 
furnace-.     Oct.  13. 

-  -  G.    Kayler     and     A.    Nayler.       Eire     retort. 

•  See  Xote  (•)  on  previous  page. 


1897. 
18,189.  ".  Gutlmann.     S     I  \  II. 

II.— FUEL,  GAS,   im.  LIGHT. 

Ai-ri.i.  mi 

21,508.  R.  P.  I"  -      ■  VII. 

81,602.   P.  Cannell-Bunn.       Improved   mantles   for 
and  other  burners.     Se] 

81,608.  U.  Walker.     See  Class  VII. 

21,665.  I'.  L.  Ball.  Improvements  in  apparatus  in  con- 
nection with  the  manufacture  of  gases  and  other  pur] -. 

Sept.  22. 

21,681.  J.  McConechy.  Improvements  in  apparatus  for 
the  production  of  acetylene  gas.     Sept.  22. 

81,747.  L.  Uafrasne.  Improvements  in  the  manufacture 
of  fuel.      Sept.  22. 

81,799.  II.  Maxim.  Improvement-  in  methods  and 
apparatus   for   manufacturing    and    nl  -.   utilising 

id.  and  ventilating  cial  mil         -     t,  23. 

21,881.  II.  II.  Lake.— From  Wizard  Manufacturing 
Company,    United   States,     [mpri  g   to  the 

lion    of   acetylene  gas  and  iting 

ami  banting  the  same.     ( lomplete  Specification.     Sept.  23. 

81,833.  F.  s.  D.  Scott  and  T.  Hawkins,  [mprovements 
in  and  relating  to  the  generation  of  gas  for  motive  power, 
illuminating,  heating,  and  other  i  Sept.  23. 

31,897.  R.  Douglas.     A   new  or  improved  acetylene 
generator,  more  particularly  intended  for  use  in  connection, 
with  lamps  for  velocipedes  and  the  like.     Sept.  84. 

22,120.  li.  Hilgenstock.  Improvements  in  coke  ovens. 
Complete  Specification.     Sept.  27. 

23,327.  A.  F.  B.  Gomess.  Improvements  in  or  relating 
to  mantles  for  use  in  incandescent  gas  lighting.     Sept.  29. 

22.5 1M.  G.  R.  Ilislop.  Improvements  in  gas  producers. 
Oct.  1. 

01.  W.  Knowles.     Artificial  coal.     Oct.  2. 

22.625.  W.  L.  Voelker.  Processes  for  manufacturing 
incaudescible  materials.     Complete  Specification.     Oct.  2. 

22.626.  W.  L.  Voelker.  Improvements  in  incandcscible 
materials  and  mantis  ami  the  process  of  making  the 
same.     Complete  Specification.     (  I 

29,648.  J.  A.  Ageron  and  L.  P.  Wirth.  Improvements 
in  and  connected  with  apparatus  for  the  generation  and 
combustion  of  acetylen    gas      Oct.  2. 

22.730.  A.  Flock.  Improved  apparatus  for  producing 
acetylene  gas.     Complete  Specification.     ( let.  4. 

22,755.  E.  A.  Prost.  Improvements  in  or  relating  to 
apparatus  for  the  production  of  acetylene  ixas.     (let.  4. 

22,850.  W.   II.  Wheatley  —  From  C.    W.  Beck,  United 
States.     Improvements  in  lamps  for  generating  and  burning 
B  .-.      (  let.  a. 
.  .   J.    Bailey   and   J.   H.    Nicklin.     Improved 
apparatus  for  the  generation  of  acetylene  gas.     (  let.  6. 

33,929.  J.  Whitehead  and  A.  Slater.     Improvements  in 
automatic   apparatus    for    the  generation   and   storage    of 
::e  j_'.i-.      '  I 

23,198.  F.  Bosshardt. — From  A.  Molet.  Argentine  Re- 
public, An  automatic  apparatus  entitled  "  spirit "  for  the 
prcductioc  of  acetylene  uas.  Complete  Specification. 
<  let.  9. 

-     _    ■  ay  — Fi.ui)  K.  Pilous  and  A.  M.  Michaelis, 

Austria.     Process   for  enriching  gas  of  low   illuminating 
(  >ct.  '.'. 

23,273.  W.   Ackroyd.       Improvements   in  apparatus  for 
rating,  delivering,  and  storing  acetylene  gas.     '  tat,  11. 

23,287.  E.  Skriwan.  Improvements  iu  and  connected 
with  mantles  for  incande;  Oct,  11. 

1,351.  ti.  V.  Sigurdsson.     [mprovements  in  apparatus 
employed  in  the  manufacture  of  ae  Got.  11. 

,111.  J.    Riley   and  W.    Lawson.      Improvements   in 
oxygen  generators.     Oct.  ! :'. 

33,450.  J.  E.  Speller.  Improvements  in  apparatus  for 
generating  acetylene  gas.     Oct.  12. 

33,458.  M.  Wagner  and  A.  Pfemmert.     Improvement- 
apparatus  for  the  production  of  acetylene  gas.     Oct.  12. 

33,543.  T.  Edmundson  and  F.  Entwisle.  Improvements 
in  apparatus  for  the  generation  of  acetylene  gas.     Oct.  13. 
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23,545.  W.  Schenk.  Improvement*  in  the  manufacture 
of  mantles  for  incandescent  lights.     Oct.  13. 

17.  A.  Warfenweiler  and  It.  Spengler.  Improve- 
ments in  automatic  apparatus  for  the  production  of 
acetylene  gas.     Oct.  13. 

J.  Lundstrom.  Improvements  in  the  preser- 
vation of  carbide  and  it*  subsequent  treatment  for  use  in 
the  prod  lis.     Complete  Specification.    Oct.  15. 

3     iiuffington.     Improvements   in   acetylene 
gas  generators.     Complete  Specification.     Oct.  15. 
-".  B.  .1.  Attcrbury.     Si     Class  XVII. 

(  OlTPLl  ll     SP]  I  li  [(   ITIONS    ACCEPTED. 
1896. 

10.077.  P.  K.  de  F.  d'Humy.  Manufacture  of  fuel 
briqnetti  -      Oct.  I?. 

24.  I.  N.  V.  Bablon.  Production  of  acetylene  gas 
and  apparatus  therefor.     Oct.  13. 

25,762.  M.  Arndt.  Gas-absorbing  apparatus  for  ascer- 
taining the  quantity  of  a  particular  gas  in  a  gaseous 
mixture.     Sept.  29. 

26,041.  C.  C.  Connor.     Electrodes.     Sept.  29. 

26. CIS.  J.  F.  Duke.  Manufacture  of  mantles  or  in- 
candescing bodies  for  incandescent  gas  lamps.     Sept.  29. 

26,897.  J.  Vaughan-Sherrin.  Apparatus  for  the  pro- 
duction and  utilisation  of  acetylene  gas.     Oct.  6. 

27.57J.  E.  Gossart  and  H.  Chevalier.  Means  for  regu- 
lating the  production  of  acetylene  gas,  and  lamps  therefor. 
( let.  20. 

28,279.  Sir  C.  S.  Forbes,  Bart.  Apparatus  for  auto- 
matically regulating  the  supply  of  liquid  fuel.     Oct.  13. 

23,290.  F.  V.  C.  Brokk.  Vaporiser  for  liquid  com- 
bustibles for  incandescent  lighting  or  heating  purposes. 
Oct.  13. 

28,853.  W.  I'.  Thompson. — From  The  Continental-Gas 
Gluhlicht-Actien-Gesellschaft  "  Meteor  "  vofmals  Kroll 
Berger  and  Co.  Oil  burners  applicable  for  incauiescent 
lighting.     Oct.  20. 

29,188.  \V.  P.  Thompson.— From  L.  L.  II.  Gerard. 
Apparatus  for  producing  acetylene  gas.     Oct.  6. 

29,320.  P.  de  Plesener  and  11.  Luchaire.  Apparatus  for 
the  manufacture  of  aeetyleue.     Oct.  6. 

29,596.  J.  O.  O'Brien.— From  P.  P.  H.  Mace.  Feed 
governors  for  apparatus  for  producing  acetylene.     Oet.  6. 

30,037.  P.  de  Plesener.  Apparatus  for  manufacturing 
acetvlece.     Sept.  2!'. 

1897. 

262.  W.  M.  Ward.     See  Class  XVIII. 

9762.  J.  G.  A.  Kitchen.  Burners  for  acetylene. 
Sept.  29. 

15,261.  F.  Alomanu.  Apparatus  for  generating  a  va- 
porous or  gaseous  mixture  from  hydrc carbon  containing 
liquid  and  water  for  the  production  of  :i  blue  flame.     ( »ct.  6. 

15,369.  E.  F.  J.  C.  Bauweraerts.  Carbnrettiug  of  illumi- 
nating gas  and  apparatus  therefor.      Oct.  6. 

17,927.  M.  Bernstein.  Petroleum  blue  flame  burners 
for  incandescent  lighting  and  heating  purposes.     Oct.  6. 

17,938.  A.   Rieffel.     Apparatus    for   the   production    of 
ae  gas.     <  let.  2o. 

19,149.  \V.  E.  Kochs.  Coke  ovens  and  machinery  in 
connection  therewith.     Oct.  13. 

19,823.  T.  Thorp  and  T.  G.  Marsh.  Apparatus  for  the 
production  of  acetylene  from  calcium  carbide  and  water. 
Oct.  6. 

20,052.  F.  liliind.     Gas  generating  lamps.     Oct.  13. 

!5.  L.  Freudenthal.  Improved  solution  or  fluid  for 
impregnating  incandescent  bodies.     Oct   ti. 

20,571.  O.  Malms.  Process  and  apparatus  for  the  pro- 
duction of  carbttretted  air  for  incandescent  gas  light. 
I  i  t.  13. 

IIL— DESTRUCTIVE  DISTILLATION,  TAB 
PRODUCTS,  In  . 

Ail  lh   LTION. 
22,716.    A.    Adiassewicb.     Treatment    of   petroleum    or 
bitumen  for  production  of  pitch, aromatic  hydrocarbons,  and 
antiseptics    therefrom,    and    apparatus    for    that    purpose. 
Oet.  4. 


Complete  Specifk  moss  Accepted. 

1896. 

26,771.  G.  Schultz.  Obtaining  benzol  and  similar  aro- 
matic hydro, -arhons.      Sept.  29. 

27,527.  G.  B.  Ellis. — From  I.i  Societe  Chiraique  des 
Usiues  du  Kb  one  anciennement  G.  P.  Monnet  et  I  'artier. 
Manufacture  of  preparations  of  guaiacol,  creosote,  and  other 
higher  phenols.     Oct.  'JO. 

1897. 
5698.  A.  Baseh  and  H.  Graepel.     Carbonising,  charring, 
or  coking  combustible  substances.     Sept.  29. 

IV.— COLOURING  MATTERS  and  DYES. 
Applications. 

21,553.  A.  G.  Green  and  A.  R.  Wahl.  Improvements 
in  the  production  of  colouring-matters  for  cotton.     Sept.  20. 

21,825.  A.  G.  Green,  A.  R.  Wahl,  and  The  Clayton 
Aniline  Company,  Ltd.  The  manufacture  or  production 
of  paranitrobenzaldehyde  ortho-sulphonic  acid  and  colouring 
matters  therefrom.     Sept.  23. 

_'  1  968.  I.  Levinstein  and  Levinstein,  Ltd.  Manufac- 
ture or  production  of  aromatic  aldehydes  and  of  colouring 
matters  therefrom.      Sept    25. 

21,991.  J.  Moller.  Ink.  Complete  Specification. 
Sept.  25. 

22,121.  G.  B.  Ellis. — From  La  Societe  Chimique  des 
Usiues  du  Rhone  anciennement  G.  P.  Monnet  et  Cartier, 
France.  Improvements  in  the  production  of  aromatic 
aldehydes.     Sept.  27. 

22,242.  O.  Imray.  —  From  The  Farbwerke  vormals 
Meister,  Lucius,  and  Briining,  Germany.  Manufacture  of 
blue  basic  strfranine  azo-dyestufl*.     Sept.  28. 

22,677.  A.  Ashwot'th  and  J.  Burger.  Improvements  in 
the  production  of  colouring  matters.  Complete  Specifica- 
tion.    Oet.  4. 

2:i.n|7.  H.  E.  Newton.— From  The  Ferbenfabriken  vor- 
mals  F.  Bayer  and  Co.,  Germany.  The  manufacture  or 
production  of  chemical  compounds  of  the  aromatic  series. 
Oct.  7. 

2a, 248.  A.  G.  Green  and  A.  E.  Wahl.  Improvements 
in  the  manufacture  and  production  of  colouring  matters. 
Oct.  9. 

23,370.  C.  I1.  Abel. — From  Chemisehe  Fabrik  Rbenania, 
Germany.  Manufacture  of  para-acetamidophenoxyl-aceta- 
mide  mono-  and  di-alkylparaacetamidophen-oxylacetamides 
and  chloral  derivatives.     Oet.  II. 

23,816.  A.  Ashworth  and  J.  Burger.  Improvements  in 
the  production  of  colouring  matters.  Complete  Specifica- 
tion.    Oet.  16. 

Complete  Specifications  Accepted. 

1896. 

21,198.  L.  P.  Marchlewslii,  E.  S.  Wilson,  and  E. 
Stewart.     Production  of  dyes.     Sept.  29. 

25,592.  C.  W.  Anderson,  H.  Benjamin,  and  J.  Mendess. 
Liquid  compound  for  dyeing  purposes,  also  applicable  for 
detergent,  purifying,  and  disinfecting  purposes.     Oct.  13. 

26,020.  Read  Holliday  and  Sons,  Ltd.,  J.  Turner,  and 
H.  Dean.  Production  of  sulpho  acids  and  colouring  matters 
therefrom.     Oct.  20. 

26,139.  II.  E.  Newton. — From  The  Farbenfabriken  vor- 
mals  F.  Bayer  and  Co.  Production  of  chemical  compounds. 
of  the  aromatic  series.     Sept.  29. 

26,210.  W.  H.  Claus,  A.  Bee,  and  L.  Marchlewski. 
Production  of  new  azo-colouring  matters.     Oet.  6. 

26,666.  A.  Zimmermann.  —  From  The  Chemisehe  Fabrik 
auf  Aclien  vormals  E.  Schering.  Manufacture  of  isomeric, 
unsymmetrical  acetonalkamines,  and  acidyl  derivatives, 
therefrom.    Oct.  20. 

27,896.  O.  Imray. —  From  The  Farbwerke  vormals 
Meister,  Lucius,  and  Briining.  Manufacture  of  basic  dis-azo 
dyestuffs.     Oct.  13. 

28,499.  A.  G.  Green.  Production  of  paranitraniliue  red. 
Oet.  13. 

29,717.  G.  B.  Ellis.— From  La  Societe  Chimique  des 
Usines  du  Rhone  anciennement  G.  P.  Monnet  et  Cartier. 
Manufacture  of  chlorine  derivatives  of  toluene.     Oet.  20. 


1807.] 
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1897. 


6501.  W.  Majert.  Method  of  producing  and  purifying 
orthotoluol-sulpho-chloride.    <  let.  6. 

18.763.  A.  Ashworth.  Manufacture  of  colouring  matters 
suitable  for  dyeing  unniordanted  cotton.    Sept.  29. 

V.    n  STILES,  COTTON,  WOOL,  511  K,  I 

Applications. 

2.  <;.C.  Dymond. — From  Storm  and  Braaki 
Holland,     Improved  process  and  composition  for  rendi 
cloth,  cellulo  ind  the  like,  fireproof      Sept  21. 

81,719.  M.  Rivizza  and  R. Schonlin. — From  J.  R.  Bautz, 
Germany.  An  improved  process  for  impregnating  woollen 
fabrics  intended  for  keeping  the  human  body  at  an  equal 
temperature.     Sept.  82. 

21. Sol.  W.G.Thomson.  Improvements  in  the  method 
of  and  apparatus  for  manufacturing  inlaid  linoleum  and 
other  floorcloths.     Sept.  23. 

I.  J.  Newell.     Improvements  in  the  method  of  and 
apparatus  for  singeing,  gassing,  orgenappingyarn.  Sept.  25. 

22,351.  K.  Remy.  Improvements  relating  to  the  washing 
and  like  treatment  of  printed  fabrics,  and  to  apparatus 
therefor.     Sept.  89. 

•_'•_',  177.  1'  lloltschruidt.  Improvements  in  and  relating 
to   the   manufacture   of  fabrics.     Complete   Specification, 

Sept.  30. 

23,070.  W.  P,  Ingham.  Improvements  in  or  connected 
with  the  manufacture  of  slag  wool.    Oct.  14. 

Couplets  Specifications    Accepted. 

1896. 

81,557.  R.  1>.  Hardman.  Apparatus  for  cleaning  fibres 
from  grease  and  impurities.      Sept.  29. 

88,197.  W.  C.  Kipling.  Waterproofing  silk,  wool,  or 
other  fabrics,     t  let.  6. 

VI.— DYEING,  CALICO  PRINTING,  PAPER 
STAINING,   \sd  BLEACHING. 

Applications. 

22,293.  J.  Heartwell.  Improvements  in  and  connected 
with  bleaching  and  similar  kiers.     S-.pt.  29. 

22,45  i.  E.  Cabiati.  An  improved  process  of  bleaching 
fabrics.     Sept.  30. 

28,551.  \V.  Lowe.  Improvements  in  printing  textile 
fabrics  with  basic  dyes  or  aniline  black  ground.     '  let  1. 

22.7S6.    1'.  Reid  and  11.   Thorp.      Improvements  in  dv. 
textile  fibres,  yarns,  and  fabrics.     I  let.  5. 

83.483.  T.  Trusher.  Improvements  in  apparatus  for 
treating  fibrous  materials  with  dye  or  other  liquors.    ( let.  12. 

28.484.  T.  Trusher.  Impi-ovenients  in  apparatus  for 
treating  fibrous  materials  with  dye  or  other  liquors,     i  let  12. 

185.    T.    Trusher.      Improvements   in   apparatus   for 

treating  fibrous  materials  with  dye  or  other  liquors.    Oct.  12. 

II.   A.   .1.   Craig.     Improvements   in    apparatus    for 

scouring,   dyeing,   an  i   washing   woollen,  cotton,  or  other 

textile  materials  and  fabrics.     Oct.  14. 

I.  Brandwood.     A  new  or  improved  machine  or 
apparatus   for  boiling,   bleaching,   mordanting,   dyeing,  or    ! 
drying  e    or   animal  fibres  in    the  raw  state,  in   the 

hank   or  in   the  cop,  or  on  the  bobbin  or  cheese,  or  other 
compact  forms,     t  it.  14. 

23,689.  J.  Brandwood,  J.  Taylor,  and  W.  Ogden.  A  new 
or  improved  apparatus  or  appliance  for  dyeing  cops  on  cop- 
dyeing  machines  without  spiudles  or  skewers.     Oct.  14. 

Complete  Specifications  Accepted. 
1896. 
27.742.   II.  W.  Kearns  and  J.  Barnes.     Production  of  fast 
colours  upon  vegetable  fibre.     Oct.  13. 

28,266.  A.  F.  15.  Gomess.  Bleaching  textile  vegetable 
fibres,  yarns,  and  fabrics.     Oct.  20. 

VII.— ACIDS,   ALKALIS,  and  SALT-. 
Applications. 
21.50S.   I'.  P.  Pictet.     Improvements  in  the  process  and 
apparatus  for  the   production  of  carbide  of  calcium.     Date    t 
applied   for   I'eb.    20,   1897,  being  date  of   application  in 
France.     Sept.  20. 


81,608.   U.  Walker.     Im]  n  the  method  of  and 

apparatus  for  the  manufacture  of  calcium  carbide.  Sept.  21 . 

Unminium   Company,    Ltd.,    and    A.    G. 

Haddock.  Improvements  in  1  Sept.21. 

28,186,  F.  Lutze.  An  improved  process  for  the  preparu- 
oolie  ai  id.     s.  pt.  27. 

28,895.  W.  Gurroway.  Improvements  in  the  mannfac- 
tur  of  bad  carbonate,  ammonium  nitrate,  silicates  of 
sodium,  and  caustic  &oda.     Sept,  SO. 

2i,7'.'(i.  i.  Levinstein  and  Levinstein,  Ltd.  Improve- 
ments in  and  connected  with  the  concentration  of  sulphuric 
acid,  and  with  apparatus  therefor.     Oct.  5. 

28,053.  II.  Biggins.  Improvements  in  or  relating  to  the 
evaporation  oi  9a]  I .-■  and  like  solutions,  and  the  desiccation 
of  the  product  thereof.     1  let.  7. 

23,163.  C.  P.  F.  Despre'z  and  E.  A.  Duthuit.  Improve- 
ments in  the  manufacture  of  blocks  of  calcium  carbide. 
Date  applied  for  March  8,  1897,  being  date  of  application  in 
1 

23,195.  T.  II.  Cobley.  Improvements  in  the  production 
of  colloidal  (annates  for  use  in  land  and  marine  steam 
boilers.     Oct.  9. 


Complete  Specifications  Accepted. 

1896. 
22,717.  G.   Kynoch  and  Co.,   Ltd.,   and   A.  T.  Cocking. 
Method  and  apparatus  for    mixing  and  conveying  acids  for 
use  in  nitroglycerin  and  other  manufactures.     Sept.  29. 

27,76'.'.  E.  Dyson.  Apparatus  for  concentrating  sul- 
phuric and  other  acids.     Oct.  6. 

1,922.    J.    1>.    Gilmour.       Drying    alkaline    cyanides. 
Oct.  6. 

1897. 
17,S:u.   K.  F.  Turner.     Treatment  of  metallic   chlorides, 
such  as  those  produced  from  sulphide  ores.      Sept.  29. 

18,189.  O.  Guttmann.  Apparatus  for  converting  nitric 
peroxide  into  nitric  acid.     Sept.  29. 

Vni.— GLASS,  POTTERY,  and  ENAMELS. 

Application-. 

32,033.  T.  Krah.  Improved  apparatus  for  pressing  and 
moulding  glass  and  the  like.  Complete  Specification. 
Sept.  25. 

23,080.  W.  S.  Hadley,  F.  W.  Sephtou,  and  R.  Mills. 
Improvements  in  the  method  of  and  means  for  producing 
indelible  designs  upon  the  surface  of  glass,  marble,  metal, 
and  similar  material.     Oct.  8. 

Complete  Specifications  Accepted. 
1896. 
25,665.  J.  Duckett  and  Son,  Ltd.,  J.  Duckett,  ..nd  J.  W. 
Bullock.     Construction  0:   muffled  and  semi-muffled  kilns 
for  burning  biscuit  and  glazed  ware.     Oct.  13. 

1897. 

19,003.  H.  Brooke  and  J.  C.  Grout.  Apparatus  for  the 
manufacture  of  glass.     ( let.  6. 

19,493.  C.  C.   Hartung.     Making  [date  glass.      Oct.  6. 

20.3SS.  J.  B.Vemay.  Automatic  machine  for  the  manu- 
facture of  bottles  and  other  articles  of  glass.     Oct.  6. 

IX.— BUILDING  MATERIALS,  CLAYS,  MORTARS, 
ano  CEMENTS. 
Applic  u  ; 
21,921.   C.  W.  Luther.     A  new   way  of  constructing  light 
fireproof  building  material  possessed  of  the  quality  not  to 
be  eaten  by  insi  ets,  an  i  therefore  specially  adapted  for  hot 
climates.     Complete  Specification.      Sept.  24. 

22,2'ji.  E.  M.  Fox.  An  improved  compound  or  solution 
for  the  treatment  of  wood  or  other  substances  to  render 
them  uninflammable.     Sept.  28. 

22,271.  K.  Kuuze.  Improvements  in  the  manufacture 
of  artificial  stone.     Sept 

23,515.  W.  Smith.  Improvements  in  the  manufacture  of 
p!a-ter.     Oct.  13. 

Complete  Specifications  Accepted. 
1896. 
14,673.  F.  D.  T.  Lehmann  and  P.  N.   Kohlsaat.     Kilns 
for  burning  bricks,  tiles,  lime,  and  the  like.     Oct.  6. 
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21,781.  A.  C.  ronton.  Manufacture  of  fire-bricks  and 
fireproof  mortar.     Oct.  6. 

■24,711.  K.  Hunter.  Manufacture  of  finely  pulverised 
substances  tor  use  in  the  production  of  Portland  cement, 
pigments,  and  the  like.     Sept.  29. 

27,648.  A  lay  lor.  Manufacture  of  artificial  stone  for 
building,  paving,  and  other  suitable  purposes.     Oct.  6. 

1897. 
1795.  \j»    Socifite   Metallnrgique  de    Champiguelles    et 
Neuves-Maisons.      Manufacture  of  an   improved   cement. 

1  let.  20. 

X.— METALLURGY,  MIXING,  Etc. 
Applications. 

81,552.  E.  C.  F.  Otto.  A  new  or  improved  process  for 
case-hardening  iron  or  mild  steel  partially  applicable  to 
hardening  steel.     Sept.  20. 

21,736.  B.  W.  E.  Maclvor.  Improvements  in  the  treat- 
mil.'  ores   and    slimes    and   apparatus    therefor. 

Sept  - 

21,963.  W.  J.  H.Jones  and  C.  II.  Moon.  Improvements 
in  the  annealing  of  metals  drawn  into  wire.     Sept.  25. 

21. list.  <i.  Thomson.  Improvements  in  alloys  or 
metallic  compounds  containing  steel.     Sept.  25. 

22,i'."e',.  The  General  Gold  Extracting  Company,  Ltd. — 
From  L.  Peletan,  France.  Improvements  in  and  in  appa- 
ratus for  the  treatment  of  cres  or  the  like  containing  gold 
or  silver,  or  both  gold  and  silver  for  the  obtainment  of  the 
precious  metal  therefrom.     Sept.  28. 

22,666.  C.  Jones.  Improvements  in  the  construction  of 
furnaces  fur  heating  baths  it  pots  of  metal  for  tin  plating 
lead  coating,  galvanising,  or  the  like.     Oct.  4. 

22,815.  II.  Clarke  and  C.  Flower.  Anew  and  improved 
white  metal  or  allov  and  the  process  of  producing  the  same. 
I  let  .V 

22,938.  II.  Maxitn.  An  improved  method  of  and  ap- 
paratus for  applying  intense  heat  to  the  surfaces  of  metallic 
and  other  bodies,  and  also  for  the  complete  fusion  of  bodies. 
Oct  6. 

22,961.  G.  Weil  and  A.  Levy.  Improved  processes  for 
coating  aluminium  or  other  metals  with  silver  or  other 
metals.     ( >ct.  6. 

23.177.  W.  Allen  and  A.  H.  Plante.  A  solder  for 
uniting  aluminium.     Oct.  9. 

232267.  .1.  E.  Bryant.  Improvements  in  apparatus  for 
the  electro-deposition  of  one  metal  on  another,     (let.  11. 

'-.  .1.  Bedford  and  J.  Ashton.  Improvements  in 
i  he  production  of  compound  steel  bars  for  making  cutting 
tools  and  the  like.     Oct.  1J. 

23,335.  F.  J.  flutter.  Improved  means  applicable  for 
use  in  obtaining  metals  from  sulphide  ores.     Oct.  11. 

23,883.  B. B.  Thomas  and  H.  S.  Thomas.  Improvements 
in  the  treatment  of  iron  or  steel  plates  or  sheets  to  he 
afterwards  coated  with  tin  or  terne  metal  or  other  coating 
metal  or  alloy  or  to  be  otherwise  coated  or  used  uncoated 
and  in  apparatus  employed  in  the  said  treatment.     Oct.  16. 

Complete  Specifications  Accepted. 
1896. 

21.976.  A.  L.  Le  Kedotte.    Manufacture  of  certain  metals 

illy  magnesium  and  its  alloys,     (let.  13. 

22,791.  T.  league.  liar  tin  or  metal  casting  machine. 
Oct.  6. 

24,70.",.  B.  A.  Hadfieid.  Manufacture  or  production  of 
metallic  alloys.      Oct.  6. 

25,462.  \V.  P.  Thompson. — From  La  Societe  Civile 
d'Etudes  du  Syndicat  de  1'Acier  Gerard.  Pulverisation  of 
metals  with  a  view  to  the  manufacture  of  steel  and  for  other 
purposes.     <  let.  6. 

25,611.  II.  Maxim.  Method  and  apparatus  for  manu- 
facturing calcium  carbide  and  for  the  reduction  of  metals 
from  their  oxides,     (let.  20. 

2-.7.'7.  1'  1 ..  Placet.  Purification  of  aluminium  and 
apparatus  therefor,     (let.  1:!. 

29,840.  S.  Danner.  Manufacture  of  crucible  steel. 
Oct.  6. 

1897. 

6991.  H.  Griffith,  jun. — From  V.  Coppee  and  A.  E. 
Kctnplen.     Improvements  relating  to  aluminium.     Oct.  20. 


699'!.  H.  Griffith,  jun.— From  V.  Coppee  and  A.  E. 
Kemplen.     The  brazing  of  alumium.     Oct.  20. 

14,325.  C.  C.  E.  liohne.  Treatment  of  slag  resulting 
from  the  smelting  of  tin  ore.     Sept.  29. 

XI.— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 
Applications. 
21,657.  W.  Decker  and  G.  von   Struve.     Improvements 
in   and    relating   to    electrolytes    for    secondary    batteries. 
Complete  Specification.     Sept.  21. 

21.704.  S.W.Hart.  Improvements  in  secondary  electric 
batteries  or  accumulators.     Sept.  22. 

21.705.  S.  W.  Hart.  Improvements  in  and  "elating  to 
secondary  electric  batteries  or  accumulators.     Sept.  22. 

21. SI 9.  E.  J.  Wade.  Improvements  in  and  connected 
•with  electrical  storage  batteries.     Sept.  23. 

21, '.176.  F.  Greenfield.  Improvements  in  appliances  used 
in  connection  with  the  electro  -  deposition  of  metals. 
Sept.  25. 

22.044.  R.  W.  James.— From  The  Bell  Electric  Com- 
pany, Ujnited  States.  Improvements  in  electric  batteries, 
electrodes,  and  method  of  making  the  same.  Complete 
Specification.     Sept.  25. 

22.045.  R.  W.  James.— From  The  Bell  Electric  Com- 
pany, United  States.  Improvements  in  electric  batteries. 
Complete  Specification.     Sept.  25. 

22.20.'!.  A.  J.  Boult.— From  F.  H.  Soden,  United  States. 
Process  of  and  apparatus  for  electrically  treating  ore. 
Complete  Specification.     Sept.  2b. 

22,549.  G.  F.  W.  Morris. — From  S.  Bash,  Argentine 
Republic.  Improvements  in  single  liquid  voltaic  batteries. 
Oct.  1. 

23,329.  G.  Platner.  Improvements  in  and  connected 
with  substances  to  prevent  polarisation  in  electric  batteries. 
Complete  Specification.     Oct.  11. 

23,332.  E.A.Paris.  Improvements  in  secondary  battery 
plates  or  electrodes.     Oct.  11. 

23,352.  A.  Zimmermann. — From  The  Chemische  Fabrik 
auf  Actien  vormals  E.  Schering,  Germany.  Improvements 
in  the  manufacture  of  electrodes  for  electrolytic  purposes. 
Oct.  11. 

23,489.  C.  P.  Elieson.  Improvements  in  electric  storage 
cells.     Oct.  12. 

23,602.  E.  J.  J.  P.  Benoit.  Improvements  in  anodes  of 
electro-decomposing  apparatus.     Oct.  13. 

Complete  Specifications  Accepted. 

1896. 
21,273.     J.    E.    Liardet.       Electric     storage     batteries. 
Sept.  29. 

28.139.  A.  Dodd.     Lead  accumulators.     Oct.  20. 

1897. 

996.  W.  Majert.     Accumulator  plates.     Sept.  29. 

18,628.  C.  H.  Cole.  Portable  electric  primary  batteries. 
Sept.  29. 

19,035.  II.  S.  Jones,  of  the  firm  of  W.  P.  Thompson  and 
Co. — From  E.  Balbach,  jun.,  United  States.  Electrolytic 
apparatus.     Oct.  20. 

XII.— FATS,  OILS,  and  SOAP. 
Applications. 

21,749.  J.  C.  W.  Stanley  and  T.  B.  C.  Hardman.  Im- 
provements in  or  relating  to  the  extraction  of  oil  from 
cocoa  and  other  nuts.     Sept.  22. 

21,832.  F.  S.  D.  Scott  and  T.  Hawkins.  An  improved 
soap  for  toilet  and  other  purposes.     Sept.  23. 

22.123.  J.  G.  Haller.  Improvements  in  the  manufacture 
of  glycerine  from  spent  soap  leys.     Sept.  27. 

22.140.  E.  T.  F.  Goodwin.  Improvements  in  toilet  and 
other  soaps.     Sept.  27. 

22,810.  R.  liolliday  and  Sons,  Ltd.,  and  T.  Holliday. 
Improvement-  in  tin-  manufacture  of  soap.     Oct.  5. 

22,862.  F.  Arledter.  Improvements  in  the  manufacture 
of  resinous  soap.     Oct.  5. 

23,14(1.  T.  Arthur.  A  solution  for  washing  and  cleansing 
glass  and  painted  and  varnished  surfaces.  Complete  Speci- 
fication.    Oct.  8. 
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23,197.  J.  Monterrubio.  An  improred  system  for 
uiiinufacturin^  soaps  by  tin-  direct  emploj menl  of  oleaginous 
nondn     Complete  Specification.     >  tot.  9. 

88,619,  B.  J.  Gardiner.  An  improved  detergent  com- 
pound for  woollen  good*  and  the  Like.    Oct.  13. 

88,700.  J.  Mendess.  Improvements  in  compounds  for 
cleansing  and  dyeing  purposes.     Oct  14. 

Commih   SrBcmi  itions  Accepted. 

1896. 
26,007.   W.  K.  Harrison   and  E.  Stephenson.      Apparatus 
for  brightening  and  clarifying  crude  oils.     Oct.  13. 

L897. 

19.489.  F.  \rl,ilter.  Manufacture  of  resinous  soap, and 
apparatus  therefor.     Oct.  13, 

xm.— paints,  pigments,  varnishes, 

RESINS,  INDIA-RUBBER,  Etc 
Applications. 

21,718.  I:  Strobentz  and  .1.  Frail.  Process  for  manu- 
facturing black  pigments  from  carbonaceous  materials. 
Complete  Specification.     Sept.  22. 

29,514.  W.Ellis.  The  combination  of  india-rubber  with 
other  chemical  substances,  which  imparl  lo  the  pioduct  a 
quality  useful  in  eertaiu  manufactures.    Oct.  I. 

82,792.   I..  Hunt.     A  new  on  improved  non-poisono 
permanent  white  paint  or  varnish,     i  let,  5. 

8.  II.  Cotton.  A  lacquer  to  be  applied  for  the 
prevention  of  atmospheric  oxidisation  of  gold  leaf,  silver 
leaf,  Dutch  metal  leaves,  and  the  like,  as  used  by  decorators 
for  interior  decorations       i  I 

22367.  11.  I.  Bates.  An  improved  paint.  Complete 
Specification,     t  tat 

I     mi'i.ktk  Specifications  Accepted. 

1 »'.«.;. 

23,294.  The  Non-Corrosive  Preserving  and  Fire-Besist- 
ing  Paint  Co.,  Ltd.,  F.  White,  and  .1.  Thomson.  Non- 
corrosive  preserving  and  fire-resisting  paint.     Oct.  20. 

84,711.  R.  Hunter.     See  Class  IX.     Sept.  29. 

25,779.  II.  Helbing  and  G.  Pertsch.  Preparation  and 
application  of  coating  and  insulating  materials  for  medical 
and  other  purposes.     Oct  13. 

26,322.  J.  Fairlie.     Manufacture  of  red  lead.     Oct.  6. 

86,695.  F.  II.  Smith  and  ('.  Macintosh  and  Co..  Ltd. 
Manufacture  of  rubber  compounds,     t  let.  13. 

1897. 

16.490.  J.  Stocker  and  11.  Zander.  Improved  weather 
acid  and  fire-resistant  material.     Oct.  6. 

19,030.  A.  H.  F.v'ts.  Apparatus  for  use  in  the  manu- 
facture of  "hire  lead.     ( let.  t'. 

19,736.  .1.  K.  Bedford  and  C.  S.  Bedford.  Manufacture 
of  varnish.     Oct    13.  I 

XIV.— TANNING,  LEATHER,  CLUE,  ui  SIZE. 
Applications. 

21,601.  E.  H.  Dewson.  Improvements  in  the  tanning  of 
hides  and  skins  and  the  like,  for  the  production  of  leather 
and  in  the  apparatus  employed  therein.  Complete  Specifi- 
cation.    Sept.  21. 

82,861.  G.  Levinstein.  Improvements  in  and  relating  to 
the  tanning  of  hides  and  skins.     Sept.  29. 

23,194.  T,  H.  Cobley.  Improvements  in  the  manufacture 
of  tannin  preparations,  concentrating  and  blending  same  for 
tanning  and  dyeing  and  other  purposes.     Oct. 'J. 

Complete  Specifications  Accepted. 
1897. 

13,997.  \y  Turner.  Apparatus  for  working  or  treating 
skins,  hides,  or  leather.     Oct.  20. 

18,332.  E.  J.  Thibaut.  Means  to  be  used  in  tanning 
hides  and  skins.     Oct.  13. 

19,661.  H.  Bolder.     Liquid  casein  glue.     Oct.  20. 

19,874.  F:.  Du  Bois.     Apparatus  for  tanning.     Oct   6. 

20,354.  ¥..  J.  Thibaut.  Means  to  be  used  in  the  tanning 
of  hides  and  skins.     Oct.  13. 


\\  [.—SUGARS,  8TAB1  III  8,   Gl  MS,    En 
Applications. 
81,588.  B.  J.  B.  Mills. — From  E    Leconte,   France.     Im- 
provements in  the  manufacture  of  dextrine  and  applications 

of  the  same.      Sept.  80. 

22,582.0.  S.   Baker  and  W.   K.  Baker.     Improvements 

in  or  relating  to  the  manufacture  of  BOgar,  glucose,  and  the 
like,  and  apparatus  therefor.    Oct.  1. 
98,875.  II.  Biggins,     Improvements  in  or  relating  to  the 

manufacture  of  lactose  or  sugar  of  milk.     I  let.  10. 

XVU.— BREWING,  WINES,  SPIRITS,  I  > 

Anil  [0ATION8. 

2l,s7s.  E.  Zdarek.  Improvements  in  the  manufacture 
of  aethyl-alcohol.    Complel    Specification.     Sept  24. 

22,481.  E.  dc  Meulemeester.  A  process  for  treating 
maize  and  other  cereals,  for  u~,-  in  the  manufacture  of  beer 
and  alimentary  substai  CI  -.  and  in  distilling.     Sept.  30. 

22.017.  R.  1).  Bailey.  Improved  processes  of  producing 
brewer-' and  distillers'  wort  For  fermentation.     Oct  2. 

22.sk;.  a.  I).  Watson.  An  improved  pre.,--  for  the 
extraction  of  the  Plasma  (cell  contents)  and  the  separation 
of  cellulose  from  yeasl      '  let.  5. 

23,025.  B.J.  Atterbnry.  Improvement  in  the  produc- 
tion of  eti.i  Hie  alcohol.     •  let  7. 

23,249.  J.  1>.  Midler.  An  improved  method  of  improving 
or  oxidizing  alcoholic  -      Complete  Specification. 

Oct.  9. 

23,341.  M.  L.  Wheatley.  Improvements  in  or  relating 
to  the  preservation  of  brewers'  grains  and  other  material. 
Oct.  11. 

23,724.  J.  B.  Hilliard.     Seel  lass  I. 

23,887.  B.  J.  Atterbnry.  Improvements  in  the  produc- 
tion of  alcohols  and  bye  products,  and  in  apparatus  therefor, 
and  for  the  production  of  acetylene  gas.     Oct.  16. 

XVIII.— FOODS,  SANITATION,  Kr,  .  and 
DISINFECTANTS. 

Applications. 

A . — Foods. 

21,99.5  J.  A.  L.  F.  Janasz.  An  improved  treatment  of 
the  milk  of  cows  or  other  domesticated  animals  to  render 
it  suitable  as  food  for  infants  and  children.     Sept.  25. 

22.112.  H.  A.  Lacroix  and  A.  C.  de  Candemberg. 
Process  of  preserving  organic  compounds.     Sept.  27. 

22,686.  L.  Wacker.  Process  and  apparatus  for  pie- 
serving  meat,     i  let  4. 

22.838.  J.  Mecredy.  Improvements  in  and  connected 
with  the  desiccation  of  e<res  ;u„i  m  apparatus  therefor. 
Oct   5. 

22.839.  J.  Mecredy.  Improvements  in  the  desiccation  of 
articles  of  food  and  in  means  or  apparatus  therefor.     Oct.  5. 

22.840.  J.  Mecredy.  Improvements  in  and  relating  to 
the  desiccation  of  articles  of  food.     (  let.  5. 

2::,  149.  W.  .1.  Engledae.  Improvements  in  or  relating 
to  the  preservation  of  milk  and  milk  products.     Oct 

B. — Sanitation. 

21,982.  W.  Watson.  Improvements  in  the  method  of  and 
apparatus  for  purifying  and  softening  or  similarly  treating 
sewage  and  other  impure  water.      Sept.  25. 

22,128.  C.  1!.  Bilange.  Improvements  in  the  treatment 
and  utilisation  of  excreta  and  other  refuse  and  in  apparatus 
therefor.     Sept.  27. 

22.965.  I).  Cameron,  F.  J.  Commin,  and  A.  J.  Martin. 
Si     I  lass  I. 

2.!. 107.  J.  Grossmann.  Improved  method  of  treating 
sewage.     I  >ct.  S. 

23,428.  W.  II.  L.  Galloway.— From  J.  E.  Jordan,  South 
African  Republic.  Improvements  in  or  relating  to  ma- 
chinery or  apparatus  for  treating,  softening,  and  purifying 
water,  sewage,  -limes,  or  other  liquids  or  matters  held  in 
solution  or  suspension.     Oct.  12. 

23,604.  A.  Zimmermann. — From  H.  Krell,  Germany. 
An  improved  process  for  disinfecting  and  in  apparatus 
therefor.     Oct.  13. 
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787.  C.  J.  Wliittaker  and  W.  C.  Bryant.  Improve- 
ments in  the  treatment  of  sewage  and  in  apparatus 
therefor.     Oct.  15. 

C. —  Di  si  rift  ita  nts. 

92,716.  A.  Adiassewich.     See  Class  III. 

iin    Specifications  Accepted. 
A. — Foods. 
1896. 
14,209.   R.  G.  Nash.      Aeration  and  preservation  of  milk 
and  apparatus  therefor.     Sept.  29. 

24,587.  J.  r.arton.  M.  E.  G.  Finch-Hattou,  and  E. 
Qarton.  Treatment  of  grain  and  the  manufacture  of  food- 
stuffs therefrom.     I  let.  13. 

1897. 
899.  J   -T.  Hazard.     Preservation  of  organic  matters  and 
apparatus  for  use  iu  connection  therewith.     Sept.  29. 

34.  L.    Mich  on     and     M.    E.    Gouliet.      Preserving 
alimentary  products,     (let.  13. 

19,446.  II.  Grons  and  H.  Pateson.  Chilling  and  freezing 
meat  and  other  alimentary  substances  and  means  therefor. 
Sept.  29. 

B. — Sanitation. 

1896. 

22,7>'.s.  ('.Fell.  Filler  for  sewage  effluent  and  the  like. 
Oct.  2 

26,667.  A.  Zimmermann. — From  The  Chemische  Fabrik 
auf  Actiej  vormals  E.  Schering.  Disinfecting  and  appa- 
ratus therefor.     Oct.  6. 

29,009.  J.  F.  G.  de  Bonardi  (Marquis  du  Menil). 
Method  and  furnace  for  the  incineration  of  so-called 
garbage  and  the  recovery  of  ammonia  therefrom.     Oct.  20. 

1897. 
262.  \V.    M.    Ward.     Mode,   means,   and  apparatus  for 
treating  smoke  for  the  extraction  of  the  carbon  and  other 
residual    product*    resulting   from    imperfect    combustion. 
Oct.  6. 

19,426.  J.  De-maronx.  Apparatus  for  sterilising  water. 
Oct.  13. 

C. — Disinfectants. 

1896. 
25,5!>2.  C.  ">V.  Anderson.     H.Benjamin  and  J.  Mendess. 
See  Class  IV.     (let.  13. 

XIX.— PAPER,  PASTEBOARD,  Etc. 
Applications. 

22  630.  ¥..  Sonstadt  and  J.  M.  Landon.  Improvements 
in  the  treatment  oi  manufacture  of  paper.     (  let  2. 

22  859.  C.  Endruweit.  An  improved  process  for  the 
metallic  coating  of  paper.     Complete  Specification.     Oct.  5. 

XX.— FINE    CHEMICALS,    ALKALOIDS, 
ESSENCES,  and  EXTRACTS. 

Applications. 

i.  3.  Y.  Johnson. — From  C.  F.  Boehringer  and 
Soehrie.  Germany.  Improvements  in  the  manufacture  or 
preparation  of  adenin.     ( let  7. 

.1.  Y.  Johnson. — From  C.  F.  Boehringer  and 
Soehne,  Germany.  Improvements  in  the  manufacture  or 
preparation  of  hetrocroxanthine,  paraxanthine,  aid  methy- 
lated hypoxanthines.     i  let  7. 

27.  J.  Y.  Johnson.— From  C.  F.  Boehringer  and 
Soehne,  Germany.  Improvements  in  the  production  of 
oxvptirines  and  their  alkyl  derivatives  from  trichloro- 
purine.      '  let.  9. 

5  P.  E.  M.  .Tamain.  Improvements  in  apparatus 
for  compressing  pharmaceutical  and  other  powders  for  the 
manufacture  of  tahloids.  Date  applied  for  Aug.  9,  1897, 
heing  date  of  application  in  France.     Oct.  1 1. 


23,584.  M.  I  >tto.  Improvements  in  the  production  of 
iodoform.     ( let  13. 

23,719.  E.  de  Laire.  Manufacture  of  a  new  product 
from  ionone  or  pseudo-ionone.     Oct  14. 

Complete  Specifications  Accepted. 

1896. 

24, 799.  H.  E.  Newton. — From  The  Farbenfabriken 
vormals  F.  Bayer  and  Co.  Production  of  a  pharmaceu- 
tical compound.     Sept.  29. 

25,905.  G.  B.  Ellis. — From  La  Societe  Chimique  des 
Usines  du  Rhone  anciennement  G.  P.  Monnet  et  Cartier. 
Manufacture  of  a  new  salt  of  piperazine.     (let.  6. 

26,350.  A.  J.  Boult. — From  F.  Fritzsche  and  Co. 
Manufacture  of  artificial  essence  or  essential  oil  of  violets. 
Oct.  13. 

27.655.  G.  B.  Ellis. — From  La  Societe  Chimique  des 
L'sines  du  Rhone  anciennement  G.  P.  Monnet  et  Cartier. 
Manufacture  of  benzoic  sulphinide.     Oct.  13. 

27.656.  G.  B.  Ellis. — From  La  Societe  Chimique  des 
Usines  du  Rhone  anciennement  G.  P.  Monnet  et  Cartier. 
Production  of  formic  aldehyde  vapours.      Oct  13. 

XXI.— PHOTOGRAPHY. 
Applications. 
21,679.  G.  A.  de  Katow. —  From   A.   Schwarz,  Germany. 
Improvements    in     method   of    and   apparatus   for  toning 
photographs.     Complete  Specification.     Sept.  22. 

23,739.  II.  ^Y.  Cornell.  An  improved  method  of  pro- 
ducing coloured  photographs.     Oct.  15. 

30,161.  M.  Jolles  and  L.  Lilienfeld.  Improved  photo- 
graphic printing  paper  or  the  like.     Oct.  13. 

XXII.— EXPLOSIVES,  MATCHES,  Etc. 
Applications. 
23,340.  G.  Beneke.      Improvements  in  the   manufacture 
of  explosive  compounds.     Oct.  11. 

23,353.  G.  A.  Witt.— From  P.  Cornet,  Belgium.  Im- 
provements in  explosives.     Oct.  11. 

Complete  Specifications  Accepted. 

1896. 

22,717.  G.  Kvnoch  and  Co.,  Ltd.,  and  A.  T.  Cocking. 
See  Class  VII.  '  Sept.  29. 

26,253.  Vickers,  Sons,  and  Co..  Ltd.,  A  F.  Dawson,  and 
G.  T.  Buckhum.     Primers  for  ordnance.     Oct.  6. 

28,889.  G.  Kynoch  and  Co.,  Ltd.,  and  A.  T.  Cocking. 
Explosives.     Oct.  20. 

XXIII.— ANALYTICAL  CHEMISTRY. 
Application. 
23.321.  F.  Hugershoff.     Improvements  in  or  relating  to 
centrifugal  machines  for  examining  and  testing  milk,  sedi- 
ments  of   urine,    and   other   fluid    substances.      Complete 
Specification.     Oct.  11. 

PATENTS   UNCLASSIFIABLE. 
Applications. 

23,126.  A.  J.  Boult. — From  A.  O.  Richter,  Germany. 
Improved  compound  for  use  in  extinguishing  fires.  Com- 
plete Specification.     Oct.  8. 

23,229.  I).  G.  Dow.  Improvements  in  and  relating  to 
fire-resisting  material.     Oct.  9. 

23,330.  T.  Oddy  and  C.  Heap.  Improvements  in  and 
apparatus  for  the  manufacture  of  certain  carbonaceous 
compounds.     Oct.  1 1. 

23,874.  E.  Heuseh.  Improved  manufacture  of  artificial 
mother-of-pearl.     Oct.  16. 

Complete  Specification  Accepted. 

1897. 

17,610.  J.  Carnick.     Preparing  protonuelien.     Oct.  6. 
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J.  C.  Richardson XI. 

F.  W.  Renau t...     Patent  I 
G.H.Robertson....       XI. 

Chas.  Salter..  {    Ijgtffc 

R.  Sandon II. 

J.  Shields.  D.Se.,  \^,    ~ 
I'li.D   ..  jGeu.  Chem. 

A.  Shonk Gen.  Chem. 

W.P.Skertchleyfjy^p^j 

B.  Si  nvtadt III.,  VII..  X. 

A.  L.  Stern,  D.Se.  ...     XML 

e  Thomas,  B.Sc XI. 

L.  T.  Thome,)  IT    ...    ..,.„ 

Ph.D {II.  HI..  XVII. 
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' .  l'ii.D.  IV..  XIII. 
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Ph.D ;j  XXII. 

A.  Wingham x. 

Joseph  T.Wood XIV. 

A.    C.    Wright,}  IV.,  XVIII., 

B.Sc.  M.A. .  5 


XX. 


NOTICES. 

Collective  I.voex. 

In  reply  to  numerous  inquiries,  the  compilation  of  the 
Collective  Index  is  in  active  progress,  half  of  the  work 
being  already  in  the  printers'  hand-.  Tin-  labour  of  revision 
and  correction  must,  however,  of  necessity,  take  time  :  and 
it  is  hoped  that  those  numbers  who  have  already  subscribed 
will  extend  their  indulgence  to  the  Indexer,  who  is  makins 
every  effort  to  complete  this  vast   work. 

The  prices  are  as  follows  : — 

To  Members  (see  Rules  25  and  27)  and  Past 
Members  (see  Rule  30)  ;  Libraries,  Corpora- 
tions, and  Exchanges  on   the  Society's  List 

Each  copy  10s. 

To  Subscribers 12s.  6d. 

Toothers XSs_ 


N  otiee  is  hereby  given,  for  the  information  of  members  and 
advertisers,  that  the  advertisement  columns  of  this  Journal 
have  been  contracted  for  by  Messrs.  Etke  and  Sfottiswoodk 
the  Society's  printers  and  publishers,  to  whom  all  comma' 
nications  respecting  them  should  be  addressed.  The  circu 
lation  of  the  Journal  is  now  more  than  3,000  per  month 
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Foreign  and  Colonial  Members  are  reminded  that  the 
subscription  of  25s.  for  1898,  payable  on  January  1st  next, 
should  be  sent  in  good  time  to  the  Treasurer,  in  order  to 
ensure  continuity  in  the  receipt  of  the  Society"*  Journal. 
Any  changes  of  address  to  appear  in  the  new  List  of 
Members  now  in  course  of  preparation,  should  reach  the 
General  Secretary  not  later  than  January-  15tb,  1898. 


I1ST  OF  MEMBERS  ELECTED  23rd  NOVEMBER  1897. 

Appleton,  Jno.  Howard,  209,  Angell  Street,  Providence,  R.I., 

l'S..\„  Professor  of  Chemistry  (Brown  University). 
Blair,  Andrew  A.,  406,  Locust   Street,  Philadelphia,  Pa., 

U.S.A.,  Analytical  Chemist. 
Borland,  C.  Randolph,  Oakland,  Bergen  Co.,  N.J.,  U.S.A., 

Chemist  (American  E.C.  and  Schultze  Powder  Co.). 
Burner,   Nathan    L.,   386,    Hamilton    Avenue,   Columbus, 

Ohio,  U.S.A.,  Chemist. 
Burnet,    Jno.     Jas.,     IS,    University     Avenue,    Glasgow, 

Architect. 
Burwell.   A.   W.,  "4.   Atwater  Building,   Cleveland,  Ohio, 

U.S.A.,  Consulting  Chemist. 
Christie,  E.  J.  Craig,  30,  George  Square.  Glasgow,  Merchant. 
Cowburn,    Arthur   W.,   Fcrnroyd,    St.    Margaret's   Eoad, 

Bowdon,  Cheshire,  Chemical  Merchant  and  Analytical 

Chemist. 
Dohme,  Dr.  Alfred  R.  L.,  c/o  Sharp  and  Dohme,  Baltimore, 

Ma.,  U.S.A.,  Manufacturing  Chemist. 
Escher,  Paul,  c/o  The  Solvay  Process  Co.,  Syracuse,  N.Y., 

U.S.A..  Chemist. 
Fielding,    Frank   E.,   California  and   Virginia  Mining  Co., 

Virginia  City,  Nevada,  U.S.A.,  Assayer  ami  Chemist. 
Gilbody,   A.  Wm..  M.Sc,   Ph.D.,  A.I.C.,  Owens  College, 

Manchester,  Research  Chemist. 
Hudson,   Thos.,   Isle   of    Cinder   Oil   and    Grease   Works, 

Leeds,  Oil  Manufacturer. 
Hvde,  Henry  St.  John,  210,  East   18th   Street,  New  York 
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PR.    It.    VESSEL    IN    THE    CIIAIB. 


THE  ADULTERATION  OF  PORTLAND  CEMENT. 

BV    w.    hm;i:\    STAKGEK,    U.    INST.    '.I..    AM' 
BERTKVXt    I'.I.lilM.    F.I.C. 

(.See  also  this  Journal,  1894,  1236—1237.) 

Dntrao  the  lust  few  year-,  two  notable  tendencies  li  ive 
been  apparent  in  the  manufacture  of  Portland 
The  first,  which  is  altogether  admirab'.e,  is  the  tendency  of 
many  manufacturers  to  study-  the  principle*  of  manufacture 
more  closely  than  heretofore,  and,  as  a  consequence,  to  turn 
out  D  product  of  ever  improving  quality.  The  second, 
which  cannot  he  too  strongly  condemned,  is  the  tendency 
of  certain  other  manufacturers  to  mix  with  Portland  cement 
foreign  Bubstances  of  the  most  diverse  nature,  having  as  a 
rule  only  one  property  in  common,  viz.,  a  price  smaller 
than  that  of  Portland  cement,  and  to  sell  the  product  as 
Portland  cement. 

It  is  not  our  business,  nor  is  it  our  present  intention,  to 
-  matters  of  purely  trade  interest,  hut  it  is  neverthe- 
less necessary  to  say  here  at  once  that  the  former  tendency 
is  much  the  stronger,  and  that  the  number  and  impi 
of  the  makers  who  illustrate  the  second  are  relatively 
smali.  In  a  word,  the  Portland  cement  trade  of  this 
country,  as  far  as  it  is  known  by  us,  is  an  honestly  conducted 
industry,  and  the  largest  and  best-known  makers  wish  to 
BO.  It  is  also  but  just  to  say  that  some  makers 
who  practise  the  addition  of  foreign  substances  •■  Portland 
cement,  do  so  openly,  and  with  the  avowed  belief  that  they 
improve  the  cement  thereby;  and  although  we  hold  them  to 
be  mistaken,  we  may  accept  the  sincerity  of  their 
tious.  Others  there  be  who  adulterate  grossly  and  secretly 
until  detected  and  ignominiouslv  exposed.  It  would  be 
waste  of  time  to  discuss  their  merits. 


itn  the  M>ith  November  is'.u,  we  were  requested  b\  the 
i  lhamber  of  <  lommerce  to  undertake  the  int 

lion  of  the  effect  on  Portland  cement  of  the  admixture  with 
it  of  various  foreign  substan  et  especially  ol  Kentish 
ragstone.    The   imini  tuse    which    made    such   an 

investigation    necessary    was   that    in    the    Thames    and 

i  district  certain  makers  had  adopted  the  practice 
of  adding  ragstone  to  Portland  cement,  and  maintained 
that  the  cement  was  improved  bj  this  addition.  We 
undertook  the  investigation,  and  at  on  :e  initiated  a  series 
of  experiments,  which  were  designed  to  be  as  exhaustive 
ii-   possible.     The   work  involved  was   long  and  laborious, 

were  greatly  aided  in  its  su --ful  prosecution  by 

many  of  the  makers  interested,  who  provided  us  with 
samples  prepared  according  to  our  directions,  and  als  i 
carried  out  a  large  number  of  tests  supplementary  to  our 
own,  adopting  a  uniform  method  of  procedure  so  as  to 
facilitate  comparison  of  the  result-.    \\'e  me  al-o  indebted 

to  the  courtesy  of  a  maker  who  considered  that  the  use  of 
ragstone  was  an  improvement,  and  who  allowed  cs  free- 
access  to  his  work-,  and  explained  his  method  of  operation 
with  the  Utmost  frankness  and  candour.  Everyone  con- 
cerned showed  himself  anxious  above  all  things  to  gel  at 
I  -,  whether  he  had  a  prepossession  in  favour  of  the 
use  of  ragstone  or  entertained  an  objection  to  its  employ- 
ment, and  by  this  just  and  scientific  attitude  contributed  in 
no  small  degree  to  the  ultimate  elucidation  of  the  question. 

The  results  of  our  labours,  winch  o  icupied  more  than  a 
year,  were  embodied  ia  a  series  of  reports  to  a  S 
Committee  of  the  Cement  Trade  Section  of  the  London 
Chamber  of  Commerce.  Together  with  other  evidence 
collected  by  that  body,  they  formed  the  basis  of  a  report  by 
ion,  and  of  a  resolution  to  the  following  effect  : — 

"  That  Portland  cement  be  defined  as  a  mixture  of  two  or 
more  suitable  materials,  intimately  and  artificially  mixed  ia 
the  requisite  proportions,  and  afterwards  properly  calcined 
and  ground,  to  which   nothing   has  been  added  dm 

ination,  excepting  that  an  addition  not  exceeding 
I  ut.  of  gypsum   is    permissible   for   the    purpose   of 
regulating  the  setting." 

So  important  did  it  appear  to  the  members  of  the  - 
to  secure  Portland  cement  from  adnlterati  in  that  they  have 
drawn  up  the  following  declaration,  which  all  manufacturers 
of  Portland  cement  in  Great  Britain   and  Ireland  are  to  be 
invited  to  sign  :  — 

"  We,  the  undersigned,  hereby  agree  to  conform  to  and 
carry  out  the  rule  of  the  <  'ement  Trade  Section  of  the  I.  indi  in 
Chamber  of  Commerce,  as  set  forth  in  a  report  made  bv  the 
Section,  and  adopted  at  a  meeting  held  on  Monduv  thi 
10th  of  May  1897":  — 

"  Thai  if  any  material  whatever,  excepting  an  amount  not 
exceeding  2  per  cent,  of  gypsum  for  the  purpose  of  regu- 
lating the  setting,  be  added  to  the  Portland  cement  clinker. 
during  or  after  calcination,  the  article  so  produced  shall  not 
be  sold  as  Portland  cement,  but  under  some  other  distinctive 
name." 

•'  And  we  further  agree  that  if  at  any  time  any  of  the 
parties  to  this  agreement  shall — by  resolution  of  a  majority 
of  those  present  at  a  meeting  of  such  parties  duly  and 
properly  convened  in  accordance  with  the  practice  of  the 
l.oudon  Chamber  of  Commerce,  such  resolution  having  been 
duly  and  properly  confirmed  by  a  majority  of  those  present 
at  a  subsequent  meeting  called  at  not  less  than  14  days' 
notice — be  found  to  have  failed  to  conform  to  aud  carry- 
out  the  said  rule,  then  in  sueh  ease  his  or  their  name  or 
names  shall  be  struck  off  the  list,  and  notice  of  the  same 
made  public  in  such  manner  as  shall  be  resolved." 

There  is  thus  no  doubt  as  to  the  attitude  of  the  most 
consi  !<  rable  part  of  the  cement  trade  in  thi-  country,  and 
w  ith  this  attitude  we  agree  thoroughly.  The  technical  and 
scientific  reasons  which  justify  this  attitude  are,  wo  venture 
to  think,  largely  drawn  from  the  result  of  our  own  investi- 
gations. With  the  express  permission  of  the  London 
Chamber  of  Commerce — to  which  body  aud  to  its  courteous 
>'  cretary,  Mr.  Kenric  I?.  Murray,  we  tender  our  fullest 
acknowledgments— -we  are  now  in  a  position  to  lay  before 
the  London  Section  of  the  Society  of  Chemical  Industry 
some  of  the  chief  facts  and  deductions  which  have  been  the 
fruit  of  our  investisration. 
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The  facts  about  to  be  recorded  give  but  a  slight  indication 
of  the  vast  quantity  of  data  which  was  accumulated  in  the 
course  of  this  investigation.  Even  the  series  of  reports  to 
the  London  Chamber  of  Commerce,  which  were  necessarily 
minute,  represent  only  an  excerpt  of  the  work 
which  had  to  he  carried  out.     The  results  at  our  disposal 


have  been  submitted  to  a  severe  process  of  compression  in 
order  to  bring  them  within  the  limits  of  a  paper. 

Outline  of  the  Investigation. 

I  hi  the  question  arising  as  to  the  effect  of  an  addition  of 
ragstone  to  Portland  cement,  it  would  appear  fairly  obvious, 


"  K." 


"L.' 


•J.' 


5iO     

Insoluble  residue  (sand  and  clay) 

Alumina  (AU)  I  

Ferric  <  ntide  ( Fe2Oj)  

i  K  1 1  • 

Magnesia  (MgO) 

Sulphuric  anhydride  (SO  li 

Matter  volatile  at  a  red  heat  .  j  ^atef(OH^drlde  <C°2U  ' 

«*<*<» •  ■^r^y!j  «""••• 


Total. 


'  Value  after  deduction  of  that  necessary  for  the  formation  of 
calcium  sulphate. 

Corresponding  with  calcium  carbonate  (CaCOj) 

dated  as  calcium  sulphate 


Specific  gravity 


Per  Cent. 

IV45 
13-53 

IV44 

1-22 
40  '81 

0-36 

Nil 
S5'96 

0-65 

0'55 


81-73 


2-720 


Per  Cent, 
o-eo 
15-06 

II-KCI 

1-20 

45-60 
0-50 
0-30 

34-30 
1-H 

0-50 


45-39 


77-95 
0-51 


Per  Cent. 
0-08 
22'lrt 

o-tt 

1-40 
11-80 
0*44 

0-16 

33-10 

0-46 


100-00 


11-121 


75-23 
0-27 


2-680 


Per  Cent. 
0-60 

15-60 
0-54 
1-30 

45-42 
0-61 
0-18 

33-64 
1-98 

0-13 


100-00 


76-45 
0-31 


2-090 


Per  Cent. 
0-61 

15-61 
0-44 
1-12 

M'80 
0'88 
0-30 

3530 
0'92 

0-52 


100-00 


41-59 


80-23 
0-51 


2-085 


on  chemical  grounds,  that  the  ragstone  would  be  an  inert 
substance,  and  could  be  regarded  merely  as  a  diluent. 
Kentish  ragstone  is  a  natural  form  of  carbonace  of  lime 
mixed  with  silicious  matter.  It  varies  somewhat  in  com- 
position, as  may  be  seen  from  the  above  analyses,  which 
are  calculated  on  the  samples  free  from  moisture.  But 
although  thus  varying,  its  composition  is  always  such 
that  when  the  stone  is  powdered  and  mixed  with  water,  it 
is  in  no  way  eementitious,  and  shows  no  tendency  to  set. 

Nevertheless  it  was  stated,  by  those  that  had  made  the 
experiment,  that  this  inert,  silicious  limestone  could  be 
added  to  Portland  cement  in  considerable  quantity  (10 — 
2D  per  cent.)  with  positive  advantage  to  the  cement.  It 
was  credibly  asserted  that  a  cement  thus  diluted  was 
actually  stronger  than  one  in  its  normal  unmixed  state. 

Rejecting  both  a  priori  views  and  the  statements  of 
other  experimenters,  we  made  our  own  tests.  We  may  say 
here  that  in  all  cases  our  experiments  have  been  made  on 
cement  and  ragstone,  ground  together  as  in  actual  manu- 
facture ;  separate  grinding  of  the  materials  and  subsequent 
admixture  not  only  departs  from  the  method  practised  by 
users  of  ragstone,  but  is  likely  to  yield  misleading  results, 
because  the  intimacy  of  admixture  is  insufficiently  great. 
Mixtures  containing  10,  20,  and  50  per  cent,  of  ragstone 
were  prepared  in  this  manner,  and  tested  at  7  and  28  days 
an  1  at  0  months,  neat  and  with  sand,  in  tension  and  com- 
pression, and  compared  with  corresponding  tests  made  on 
the  unmixed  cement.  The  diagram  below  is  typical  of 
certain  of  the  results  obtained. 

The  composition  of  these   samples   i-  stated  in  the  ap- 
ted  tables. 

Many  similar  tests  proved  beyond  doubt  that  some 
cements  not  only  do  not  show  a  decrease  in  strength  when 
mixed  with  10  or  20  per  cent,  of  ragstone,  but  are  actually 
stronger  when  thus  mixed.  This  is  true  whether  the 
cement  and  mixtures  are  tested  neat  or  with  sand,  in 
•ension  or  in  compression.  Thus  the  upshot  is  in  direct 
contradiction  to  what  would  certainly  he  expected  by  any- 
one endeavouring  to  solve  the  question  on  first  principles. 
The  result  constitutes  a  useful  example  of  the  danger  of 
making  even  what  appear  to  he  most  reasonable  assump- 
tions, when  it  is  open  to  one  t"  dispense  with  assumptions 
altogether,  and  to  substitute  sound  experimental  data. 

Alter  close  study,  the  reasons  for  this  apparent  anomaly 
were  discerned.  It  became  clear  that  when  ragstone  con- 
taining, as  it  commonly  does,  a  small  quantity  of  moisture, 
is  mixed  with  cement  clinker,  and  passed,  together  with  that, 
through  the  stone-breaker  and  millstones  or  other  grinding 
machinery,  it  is  brought  into  the  closest  possible  contact 
with  the  cement,  and  slakes  any  overtimed  portions  which 
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may  be  present.  Thus,  a  cement  containing  ragstone  as  it 
comes  from  the  mills  is  more  slaked  than  one  free  from 
ragstone.  Now  it  is  known  that  cement  which  is  not  per- 
fectly sound  is  improved  by  limited  slaking ;  it  is  on 
account  of  this  that  air-slaking  or  aeration  is  insisted  on 
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DIAGRAM   OF  COMPRESSIVE  TESTS.     SERIES   "A.' 


I.i  man]  l.ir^i-  use'ru  (notably  bj  the    Admiralty)  in  order 
t.i  hydrate  any   uncombined  lime   or   unstable  lime 
pounds,  and   prevent   their  Bubseqaenl  hydration  ai  I 

Btructire  expansion  when  the  ce nt  ;>•  a  irhole 

with   water  for  prepai  ir  mortar.      A    moisl 

one,  ground  with  ment,  performs  tbis  func- 

tion (if  limited  mil  tluis  subjects  the  a  ment  to 

wli.it  i~.  in  effect,  mi  artificial  and  rapid  aeration, 
which  are  not   perfectly   sound    are  improved  by  this  pro- 
cedure.    But  when  ,i  cement  i-  rendered  perfect! 
aeration,  th  pears,  a-  i-  evident  from 

follow  ing  diagraii 


TENSILE   TESTS   AFTER   AERATION. 
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400 


-AGE- 
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500, 


-AGE 


These  figure-*  show  that  in  an  aerated,  and  therefore  per- 
fectly sound,  cement,  the  ragstone  acts  precisely  as  would 
be  expected,  viz.,  as  a  mere  diluent.  The  effect  is  the 
more  striking  because  these  very  samples  before  aeration 
showed  a  smaller  strength  unmixed  than  when  mixed  with 
-•'jne.  That  this  alteration  of  properties  is  caused 
merely  by  the  increased  soundness  of  the  cement,  which  is 
induced  by  aeration,  is  proved  by  the  following  table: — 

In  this  case  the  cement  used  was  not  aerated  by  long 
storage  and  yet  gave  tests  which  were  considerably  lower 
fot  the  mixtures  containing  rigstone  than  for  the  unmixed 
i  is  i  I  a  cement  made  in  the  laboratory,  and 
therefore  of  better  grade  than  can  be  readily  manufactured 
on  a  large  scale,  but  was  -imply  an  ordinary  commercial 
cement  of  high  quality  and  perfect  soundness. 

A  word  niu>t  be  said  as  to  what  is  meant  by  the  word 
"soundness,"  which  has  been   used  in  the  previous  para- 


Neat  Tests. 
Breaking  Weight  in  Pounds  of  Briquettes  having 
1"  x  1"  Section. 


Unmixed  Cement. 


7  Days. 


21  Days. 


admixture. 


7  Days. 


21  Days. 


520 
490 


550 
540 
530 


4S0 
470 

410 


510 
500 
ISO 


A^ erage  490  lb.     average  510  lb.   Average  4533  lb.  Average  4W>§  lb. 


20       Admixture. 
1  Days.  21  Days. 


Admixture. 


7  Days. 


21  Days. 


no 

U0                             210 
410                             220 
3!>0                             220 

300 
290 
250 

Average  393j  lb. 

L\ 

erase  4u:si  lb.   Average  226!  lb. 

Average  2su  lb. 

Sand  Tests. 

Breaking  Weight  in  Pounds  of  Briquettes  hacing 

1 "  x  1"  Section. 


Vmuixed  Cement. 


10       Admixture. 


7  Days. 

21  Days. 

7  Days. 

21  Days. 

260 
250 

320 
280 

250 

24ii 

33ii 
290 

Average  270  lb. 

A\ 

erage  310  lb. 

Li 

erage  245  Hi. 

Average  810  lb. 

20       A< 

mix 

ture. 

Admixture. 

7  Days. 

21  Days. 

7  Days. 

21  Days. 

24" 
230 

300 

27" 

130 

100 

200 
160 

Average  235  lb. 

A\ 

era-'.;  2S5  lb. 

-■■  115  lb. 

Average  180  lb. 

graphs.  A  cemeut  may  appear  perfectly  sound  to  ordinary 
tests,  and  yet  after  setting  may  develop  internal  stre>>es 
which,  though  not  sufficient  to  cause  it  to  disintegrate  or 
show  any  sign  of  actual  failure,  may  diminish  its  strength 
appreciably.  That  this  is  not  an  uncommon  condition  is 
clear  from  the  fact  that  many  cements  are  considerably 
stronger  after  aeration  than  when  fresh,  as  is  evident  from 
the  following  table  :  — 

Blinking  Weight  in  Pounds  of  Briquettes,  l"x  1"  Section. 
Unmixed  Cement  and  Sand  (3  to  1). 


28  Days. 


Fresh. 


Aerated. :    Fresh.     Aerated 


191| 
259,1 
131| 

243) 

270 
190 

soai 

"D" 

- 

,      'L" 

340 

Incidentally,  it  may  be  remarked,  that  this  great  increase 
in  strength  i<  a  strong  argument  in  favour  of  systematic  and 
thorough  aeration  of  all  cement  that  is  to  be  used  in  heavy 
and  important  work.  This  has  long  been  practised  by- 
many  engineers  to  ensure  safety  ;  but  if  the  cement  be  even 
slightly  unsound,  a  large  increase  of  strength  will  also 
accrue. 

Keverting  to  the  question  of  the  difference  of  strength  of 
unmixed  cement  and  cement  mixed  with  ragstone,  it  will  be 


s  THE   JOURNAL  OP  THE  SOCIETY  OP  CHEMICAL  INDUSTRY. 


857 


observed   thai    although   experiment    has  established   that 
sound  cement  is  do]  improved  by  the  addition  of  ragstooe, 
lull   Is,  on  the   conriary,  deteriorated,  yet  the  decreaa 
strength  i-  smaller  than  thai  whioh  corresponds  'with  the 
percentage  of  dilnenl  added.    Thus  a  mixture 
witli  10  per  cent  ol  ragstone  is  not  necessarily  10  pet  cenl 
weaker,  althongh  the  ragstone  is  merely  a  inert 

addition,     rhe  reason  fi>r  this  discrepancy  bi  ear  on 

studying  the  structure  of  set  cement.  For  the  purpose  of 
this  study,  briquettes  made  from  unmixed  cement  and  from 
cement  mixed  with  10,  SO,  and  SO  per  cent,  of  ragstone 
were  chosen,  and  very  thin  sections  were  prepared  from 
them  in  the  manner  usual  in  penological  research.  These 
were  examined  nnder  the  microscope, and  a  large  <litT. 
in  structure  was  at  once  apparent.* 

The  microscopic  section  of  the  unmixed  cement  c 
of  white, nearly  opaque  particles  interspersed  with  dark 
patches  fairly  evenly  distributed.  Most  of  these  .lark 
patches  are  actual  gaps,  but  some  are  merely  plates  of 
transparent  crystalline  substances,  which,  as  they  absorb 
Jittle  or  no  light,  appear  as  gaps  in  the  photograph. 


1  '  X   Il\!  i.    Cssi  INI 

A  similar  section  of  a  briquette  containing  10  per  cent,  of 
ragstone  has  a  much  closer  structure.     Very  tew  t 
a|  pear   in  it.  the    interstices  visible  in  the  unmixed 
being  filled  with  fine  particles  of  ragstone. 


10  pee  Cent.  Admixtcbe. 

With  20  per  cent,  of  ragstone  a  similar  filling  is  per- 
ccptible,  but  there  is  also  visible  a  greater  proportion  of 
large  crystals,  either  transparent  or  opaque. 

With  50  per  cent,  of  ragstone  the  filling  of  interstices  is 
still  noticeable,  but  the  cement  is,  as  it  wire,  swamped  with 

•  The  preparation  of  These  photo-micrographs  was  kindly  under- 
taken by  Mr.  Herbert  Jackson,  of  King's  I  London,  to  v 
skill  the  beauty  and   accuracy  of   the  original   photographs 
sufficient  w:t:    S3. 


ragstone,  and   the  section   contains   large  inert   crystalline 
masses  which  often  exhibit  cracki,  and  maj  be   considered 


-o  i-i  a  Cent.    \  dmix  i  dee. 

as  reducing   the  strength  of  the   material.     The  appended 
photo-micrographs  illustrate  these  differences  of  structure. 


50    PEE    I   l-M\    AnMIXTUBE. 

That  the  greater  closeness  of  structure  apparent  in  the 
microscopic  sections  of  the  mixtures  has  a  physical  existence, 
•.<,.-  proved  by  making  actual  measurements  of  the  total 
cubic  content  of  the  cavities  in  the  set  cement  and  in  the 
mixtures.  A  maximum  density  occur-  with  the  10  percent, 
mixture,  as  is  char  from  the  appended  figures ; — 

Volume  of  Cavities  in  a  Briquette,  .<tateil  in  per  Cent,  of 
the  total  apparent   Volume  of  the  Briquette. 


- 


Cnmixed  cement ... 
in  percent,  mixture 

-" 
60 


Per  Cent 

6-32 
W43 


- 


Per  Cent. 
8-39 

• 


It  will  be  seen  that  although  the  large  quantity  of  racstone 
iu  the  50  per  ceut.  mixture  communicates  to  it  a  loose  and 
porous  structure,  yet  the  10  per  cent,  mixture  perceptibly 
exceeds  the  unmixed  cement  in  closeness  of  texture,  this 
fact  serving  to  confirm  the  microscopic  observations. 

From  both  microscopical  examination  of  the  structure 
and  from  measurement  of  the  cavities  in  briquettes  of  un- 
mixed cement  and  of  cement  mixed  with  10,  20,  and  50 
per  ceut.  of  ragstone,  it  is  evident  that  a  mixture  containing 
10  per  cent,  ot  ragstone  has  a  closer  structure  than  any  of 
the  others,  even  than   unmixed  cement.     The  ragstone  iu 


-'- 
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.  daring  grinding,  yields  a  quantity  of  fine  powder  which 
serves    •  lling"  between  the  crystals  formed  when  the 

cement  sets.  The  absence  of  interstices  thus  caused  appears 
to  compensate  in  some  measure  for  the  fact  that  the  rag- 
Stone  is  inert,  and  thus  a  cement  containing  10  per  cent,  of 
what  is  simply  a  diluent  is  not  necessarily  lu  per  eeut.  lower 
in  strength  than  an  unmixed  cement.  In  fact,  a  briquette, 
even  of  neat  cement,  may  be  regarded  a~  a  concrete  in 
which  the  strength  depends  not  only  on  the  true  adhesive 
and  cohesive  quality  of  the  cemeut,  but  also  on  the  exact 
Jit  of  the  particles  of  cement  and  those  of  the  inert  matter, 
such  as  the  coarse  core.  Any  fine  inert  filling  material 
may  improve  the  closeness  of  texture  of  such  a  concrete  if 
the  average  size  of  it»  particles  be  such  as  to  occupy  fully 
the  spaces  naturally  present  in  set  cement. 

The  whole  question  concerning  the  addition  of  ragstone 
may  be  summed  up  very  briefly:  — 

1.  Kagstone  is  not  a  cementitious  substance,  and  its 
addition  to  cement  is  an  adulteration. 

TESTS  FOR  CONSTANCY  OF  VOLUME.  SERIES"!."." 
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OECBEASE    - 

2.  Perfectly  sound  cement  is  weakened  by  the  addition: 
of  ragstone. 

::.  This  weakening  is  not  fully  proportional  to  the  per- 
centage of  ragstone  added,  because  the  latter  acts  as  a  fine- 
filling  material  and  fills  up  the  interstices  naturally  present 
iu  set  cement. 

4.  Cement  which  is  not  perfectly  sound,  may  he  tem- 
porarily improved  by  the  addition  of  ragstone.  When  the- 
cement  has  become  sound  by  aeration,  this  improvement 
disappears. 

Many  minor  points  were  examined  and  determined  in  thfr 
course  of  the  main  investigation,  but  the  most  important 
results  are  embodied  in  the  conclusions  given  above. 

Additions  to  Cement  other  than  Ragstone. 

One  of  these,  which  particularly  came  within  our  purview 
in  the  course  of  our  investigation  for  the  London  Chamber 
of  Commerce,  is  gypsum.  Gypsum  is  used  largely  in 
Germany,  and  to    a  considerable  extent    in    this  country,. 
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in    quantities  not    exceeding    two  per  rent.,   and    usually 

tiler  than  this,  in  order  to  lengthen  the 
the  cement.     Regarding  cement    as   a   chemically  finished 
product  in   the   ~t.u>'   in   which  n   the  kiln-. 

ling  nothing  but   mechanical  comminution   to  make  it 
ible,    tin    addition    of   any    -  ished 

clinker  must  be  considered,  in  Btrictness,  an  adulteration. 
Thus  gypsum  becomes  under  tin's  definition  an  adulterant. 
Nevertheless  it  is  added  for  a  distinct  and  useful 
and  iii  quantities  smaller  than  2  per  rent,  does  do)  affect 
the  cement  injuriously,  as  far  as  our  own  experiments 
indicate.  The  average  results  obtained  with  cement  con- 
taining proportions  of  gypsum  increasing  from  0*1  to  2*0 
cent,  arc  given  in  the  table  below  :  — 

Breaking  Weight  of  Briquettes,  1"  >  I"  Section.  (28  Days.) 


Sample  1. 


Lb. 

Unmixed  cement  619 

0*1  per  cent,  gvpsum  687 

"•:;        .,  

0«        „  

•    :        ..               590 

ffl        ..               890 

6S7 




Sample  II. 


Lb. 

800 
603 
780 
777 
BIS 


It  will  be  seen  thai  no  harmful  effect  in  the  strength  ol  the 
cement  can  be  detected. 

The  effect  of  the  gvpsum  on  the  of  volume  of 

the  cement  was  al-o  determined  by  the  measurement  of  test 
bars  of  unmixed  cement  and  of  cement  mixi  d  with  0"  1  to 
J'o  percent,  of  gypsum  in  a  Bauschinger  apparatus.  The 
results  are  recorded  in  the  appended  curves.  ( In  the  whole, 
a  slightly  greater  tendency  to  expansion  is  perceptible  when 
the  proportion  of  gvpsum  exceeds  1  per  cent.,  but  the 
difference  is  not  so  great  as  to  warrant  the  conclusion  that 
gvpsum  causes  any  dangerous  amount  of  expansion. 

With  these  facts  before  us  it  is  evident  that  though 
(rj  psum  is  an  alien  addition  to  Portland  cement  and  there- 
technically  an  adulterant,  its  use  can  be  defended  on 
the  ground  that  it  confers  specific  properties  on  the  cement, 
and  does  not  affect  its  strength  or  soundness  unfavourably. 
The  difficulty  arising  in  the  question  whether  cement  con- 
taining a  small  quantity  of  gypsum,  added  for  the  purpose 
of  regulating  the  setting  time,  can  be  legitimately  sold  as 
Portland  cement,  has  been  met  by  the  Cement  Trade- 
on  of  the  London  Chamber  of  Commerce,  by  the 
adoption  of  the  rule  which  has  been  quoted  above.  This 
rule  (page  853)  expressly  excepts  gypsum  in  quantities  up 
to  2  per  cent,  from  the  category  of  substances  which,  if 
added  to  Portland  cement,  constitute  an  adulteration.  It 
will  be  noted  that  this  convention  is  similar  to  that  which 
lias  been  in  use  for  some  years  in  Germany,  where  it 
appears  to  have  worked  satisfactorily. 

The  last  and  worst  adulterant  with  which  it  is  our 
purpose  to  deal,  is  blast-furaace  slag.  As  far  as  our  ex- 
perience goes,  this  most  objectionable  addition  to  Portland 
cement  is  not  employed  on  the  Thames  and  Medway,  but 
in  certain  other  districts  it  is  used  in  large  quantities  for 
the  preparation  of  a  grossly  sophisticated  product  which  is 
fraudulently  sold  as  Portland  cement. 

We  must  not  be  understood  as  condemning  true  slag 
cement  made  by  mixing  granulated  blast-furnace  slag  with 
slaked  lime  and  sold  under  its  proper  title.  This  material 
i-  a  perfectly  legitimate  product,  and  has  its  own  uses  ;  no 
one  can  reasonably  object  to  its  utilisation  if  it  is  not 
covertly  substituted  for  Portland  cement.  Put  the  addition 
of  blast-furnace  slag  to  Portland  cement  is  another  matter 
altogether.  The  general  practice  of  the  manufacturers  who  I 
seek  to  increase  their  profits  by  the  use  of  slag,  appears  to 
be  to  add  to  the  clinker  as  it  goes  to  the  crushers  as  much 
crude  blast-furnace  slag  as  they  consider  can  be  mixed  with 
Portland  cement  without  risk  of  detection  by  the  ordinary 
consumer,  who  buys  cement  in  quantities  so  small  that  the 

-     of    its    analysis  is  too  great   for  him  to  pay.      The 
quantity  added  may  be  as  much  as  80  or  4n  per  cent.;  and 
detection  is  not  easy,  or  even  always  possible,  for  an  un-  ' 
skilled  observer.     Apart   from  the  fraudulent  character  of 


this  ndditio  ich  no  doubt  can  well  be  entertained, 

there  arises  the  quest  [feci  on  the  cement.     And 

in  lo  make  a  -mall  digression  into  the 

listrj  of  the  Mil,;  c( 
When   Portland  cement  sets,  a  certain  quantity  of  lime 
in  the  hydrated  h      lime  in  cement 

mortar,  or  concrete  of  fair  el ire  remains 

distributed  throughout  the  mas.,  and  is  there  slowlj 
vend   into  calcium   carbonate.     Now  it  i-  rerj    possible 
that  this  lime  could  b.-   utilised  if  it  were 

provided  with  a  certain  quantity  of  silica,  or  an  active 
silicate  with  which  it  could  unite  in  manner  similar  to  that 
of  the  lime  of  a  puzzuolanic  cement.  Further,  granulated 
blast-furnace    slag  will  act  as   a  puzzuolana  and  unite  with 

ed  lime  when  the  dry  mixture  of  the  two  subsl 
gauged  with  water.  It  is  therefore  conceivable  that  gra 
lated  blast-furnace  slag  could  be  added  to  Portland  cement 
in  such  quantity  that  its  active  silicates  would  unite  with 
the  lime  set  free  in  the  normal  setting  of  the  cement. 
Whether  this  union  would  be  advantageous  to  the  strength 
of  the  cement  is  a  matter  for  experiment.  Hut  whether  it  is 
or  not,  a  cement  thus  dosed  with  granulated  blast-furnace 
slag  could  n. it  be  legitimately  termed  Portland  cement,  and 
would  have  to  be  sold  under  a  distinctive  name.  It  may  be 
Mentioned  incidentally  that  ordinary  slag  contains  a  gjod 
deal  of  sulphur  (e.g.,  1  pel  cent.)  in  the  form  of  calcium 
sulphide.  This,  slowly  oxidising,  would  be  likely  to  expand 
in  the  mass  of  the  set  cement  and  cause  Btresses,  which 
could  hardly  fail  to  be  injurious,  and  might  be  positively 
dangerous.  Thus  the  burden  of  proof  that  the  addition  of 
granulated  slag  to  cement  is  not  actively  harmful,  rests 
upon  the  advocates  for  it-  use,  and  even  if  they  prove 
their  ens,-  they  are  confronted  by  tin  fact  that  the  mixture 
is  not  and  cannot  be  Portland  cement. 

Put  when  the  slag  added  to  Portland  cement  is  not 
granulated  blast-furnace  slag  of  the  be6t  composition  for 
acting  as  a  puzzuolana,  but  is  the  common  stony  material 
run  out  into  trucks  and  allowed  to  cool  spontaneously, 
iustead  of  being  rapidly  chilled,  the  objection  to  the  addition 
of  slag  is  even  stronger.  In  the  first  place  this  stony, 
slowly  cooled  slag  is  usually  not  of  such  a  composition 
a-  to  allow  it  to  act  as  a  puzzuolana.  Next,  even  if  it  were, 
its  condition — i.e.,  annealed  by  slowly  cooling  instead  of 
chilled  by  quenching — is  most  unfavourable  to  its  puzzuo- 
lanic activity.  Thus  its  tendency  to  unite  with  lime 
liberated  by  the  setting  of  Portland  cement  would  be  likely 
to  be  small.  It  may  be  regarded  for  practical  purposes  as 
a  diluent  and  makeweight.  Hut  this  is  not  all;  for  much  of 
this  slag  contains  a  notable  proportion  of  sulphur,  and  the 
objectionable  effect  mentioned  above,  of  the  slow  oxidation 
of  this  sulphur,  holds  equally  in  this  case. 

It  is  evident  that  the  addition  to  Portland  cement  of 
Mast-furnace  slag,  as  usually  practised,  is  not  only  an 
adulteration,  but  it  is  also  an  adulteration  with  a  dangerous 
ingredient.  Fortunately,  this  form  of  fraud  is  readily 
detected  by  analysis,  although  often  escaping  recognition 
by  the  usual  mechanical  tests. 

In  conclusion,  we  may  reiterate  our  views  as  clearly  and 
briefly  as  possible. 

All  materials  added  to  Portland  cement  after  the  clinker 
comes  from  the  kilns  arc  adulterants,  with  the  exception  of 
gypsum,  which  is  a  recognised  addition  for  a  specific 
purpose  in  quantities  not  exceeding  2  per  cent.  (If  the  two 
adulterants  which  have  been  specially  dealt  with,  viz.,  rag- 
stone  and  blast-furnace  slag,  the  latter  is  by  far  the  more 
objectionable,  and  it  should  be  condemned  and  rejected  by 
makers  and  users  alike.  In  this  view  we  believe  we  are 
supported  by  the  great  majority  of  engineers  and  manu- 
facturers. 

Disci  ssiox. 

Mr.  H.  K.  Bamblr  wrote  as  follows  : — 

Kentish  ragstone  could  only  be  an  adulterant  in  a  good 
cement,  but  in  a  poor  cement  it  might  prevent  the  bad 
qualities  having  their  full  effect.  Hut  why  make  bad  cement 
so  as  to  require  such  addition  ?  It  was  suggested  that  rag- 
stone  acted  beneficially  in  some  cements  on  account  of  the 
water  in  it,  which  had  the  same  effect  as  aeration.  Granted 
the  presence  of  water  in  the  ragstone,  would  this  be  taken 
up  by  the  free  lime  only,  or  by  some  of  the  cement  as  well  ? 
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In  several  cases  of  good  cements  met  with  in  the  ordinary 
:  business,  he  fonnd  the  gain  by  aeration  in  three 
days  to  be  as  nearly  as  possible  jWnd  of  the  weight  of  the 
ccinen!.  except  in  a  very  dry  atmosphere  j  and  if  exposure 
continued  for  a  fortnight,  no  further  increase  of  weight  took 
place.  While  this  increase  of  weight  was  taking  place,  the 
cement  became  a  little  lumpy,  but  notbiDg  more  than  was 
\  removed  by  trowel  or  knife.  The  paper  stated,  "  These 
figures  show  that  in  an  aerated,  and  therefore  perfectly 
sound  cement,"  &c.  Did  that  mean  that  an  unsound  and 
therefore  bad  cement  became  sound  by  mere  aeration  ? 

The  results  of  breaking  strains  of  cement  and  sand 
(pp.  854  and  855)  were  very  high,  and  he  would  ask  the 
authors  if  these  were  the  results  ordinary  cements  submitted 
to  them  in  business  gave,  or  was  not  this  cement  supplied 
for  a  special  purpose  by  the  manufacturer  ?  Also  what 
was  its  fineness  ?  fir  the  strength  would  depend  on 
whether  it  contained  all  well-elinkered  cement  which  had 
finely  ground.  The  authors  were  evidently  struck 
with  these  results,  for  they  made  a  kind  of  apology  for  them 
-  : — "  It  was  not  a  cement  made  in  the  laboratory. 
and  therefore  of  better  grade  than  can  be  readily  manu- 
factured on  a  large  scale,  bat  was  simply  an  ordinary 
commercial  cement  of  high  quality  and  perfect  soundness." 
He  found  that  aeration  had  but  little  effect,  if  any,  on 
the  strength  of  a  genuine  sound  cement  when  mixed  with 
sand.  For  a  cement  which,  as  before  stated,  gained  ^nd  of 
its  weight  by  aeration,  the  tensile  strains  averaged  as 
follows :  — 


7  Days.  It  Days.  28  Days 


Without  aeration 
After  aeration 


Lb. 
146 

133 


Lb. 

157 
L68 


Lb. 
198      ) 
192J    i 


Cement. 


Sand. 


It  v>as  chiefly  in  a  had  overtimed  cement  that  the  beneficial 

effect  of  aeration  would  be  shown.  There  was  no  doubt 
that  a  cement  having  plenty  of  finely  ground  material  to 
fill  up  the  interstices  of  the  briquettes  was  stronger  than 
one  where  the  air  in  the  briquettes  was  not  displaced  by 
such  material ;  but,  that  being  so,  why  not  grind  the  cement 
so  finely  that  there  might  be  plenty  of  very  finely  ground 
cement  to  do  this  work  instead  of  using  an  extraneous 
inert  substance  ?  The  results  would  be  vastly  increased 
tensile  strength  in  sand  and  cement  tests.  Cements  were 
much  more  finely  ground  now,  with  results  that  could  not 
be  formerly  obtained  even  with  genuine  sound  cements, 
v  Even  genuine  ground  clinker  above  a  certain  size — say  the 
residue  left  on  150  sieve  (22,500  meshes  per  sq.  inch)  — 
would  not  set  by  itself  when  mixed  with  water.  The 
presence  of  blast-furnace  slag  with  cement  could  have  none 
but  a  most  injurious  effect,  and  would  often  show  bluish 
discoloration  in  the  briquettes  made  from  it,  owing  to 
sulphides.  Gypsum  could  not  be  called  an  adulterant  pure 
and  simple,  for  it  was  added  to  give  a  special  property  to 
the  cement,  so  much  desired  by  engineers — "slow  setting," 
which  a  genuine  sound  new  cement  could  not  possibly 
have.  He  was  experimenting  on  this  subject  at  present  ;  and 
although  an  addition  of  2  per  cent,  of  gypsum  to  a  quick- 
setting  cement  postponed  the  setting  from  20  minutes  to 
hours  and  more,  it  had  beneficial  results  as  to  strength 
as  follows  : — 

;  Days' 

Average. 


and    sand,  without 
gypsum. 
Cement  and  sand,  with  J  per 
cent,  "f  gypsum. 


These  experiments  repeated  on  the  same  cemeut- 


l.i'. 

Cement  and  sand,  without  gypsum 193 

„        with2per  cent,  of  gypsum 227 

In  the  hitter  case  the  other  briquettes  would  be  broken  at 

two,  three,  and  si-,  months,  to  see  if,   in    the   long  run.  the 

gypsum  had  an  injurious  effect.     That  adding  2 per  cent. of 

visum  prolonged   the  time  of  setting  from  20  minutes  to 

six  hours  was  a  large  result :  How  did  it  effect  this  ':  Evidently 


by  in  some  way  preventing  the  union  of  the  cement  with 
water,  and  delay  of  crystallisation.  This  was  a  good  effect: 
but.  as  generally  with  every  good  there  was  an  attendant 
evil,  would  this  in  time  have  an  evil  effect  on  the  cement  ? 
This  retarding  of  the  setting  was  lost  after  a  time — say  a 
month  or  two.  Probably  the  gypsum,  by  its  water  of 
crystallisation  being  gradually  removed  by  the  stronger 
affinitv  of  cement  for  water,  became  anhydrous,  and  less 
soluble  in  the  water  witli  which  the  cement  was  gauged. 

Mr.  W.  Matthews,  as  an  engineer,  felt  greatly  indebted 
to  the  authors  for  the  information  they  had  given  in  so  clear 
and  concise  a  manner.  Generally  speaking,  he  fully  agreed 
with  their  views,  but  on  one  or  two  points  he  would  have 
liked  their  experiments  carried  further.  The  utmost  time 
covered  with  the  ragstone  experiments  was  only  six  months, 
whilst  in  the  case  of  the  gypsum  tests  it  was  only  three 
months.  Twenty  years  ago  he  made  a  series  of  experiment-. 
extending  over  eighteen  months,  and  these  showed  that  with 
good  cement  the  increase  of  strength  was  continuous  up  to 
12  months,  or  even  more.  He  thought  that  if  the  experi- 
ments with  gypsum  had  been  contiured  for  a  longer  period, 
they  would  have  thrown  an  important  light  on  the  subject. 
The  aeration  of  cement  had  proved  so  beneficial  and  im- 
portant that  it  was  his  firm's  intention  in  fresh  contracts  to 
provide  for  it  being  carried  even  further  than  hitherto. 
Some  expei  intents  made  at  Dover  showed  that  the  increase 
of  bulk  due  to  aeration  resulting  from  six  turnings  was  as 
much  as  6  per  cent.  Taking  the  cost  of  cement  at  26s.  per 
ton,  that  increase  of  bulk  was  worth  is.  Gd.,  which  would 
be  equal  to  •')</.  per  turn,  or  rather  more  than  the  actual 
cost  of  turning  the  cement. 

Mr.  Leedham  White  considered  that  ragstone  owed 
its  effects  to  its  hygroscopic  action  ;  and  he  felt  con- 
vinced as  a  cement  manufacturer  having  some  little  know- 
ledge of  chemistry,  that  much  more  was  due  to  its  me- 
chanical qualities  than  to  its  chemical  qualities.  He  quite 
agreed  with  the  authors  that  the  improvement  in  certain 
cements  by  the  addition  of  ragstone  was  simply  due  to 
the  filling  up  of  the  interstices.  He  also  agreed  with 
Mr.  liuinber  that  this  effect  might  be  arrived  at  with  much 
greater  advantage  by  grinding  the  cement  itself  finer,  and 
if  that  course  were  followed,  better  results  would  be  obtained 
from  the  usual  admixtures  with  sand.  As  regards  the 
report  itself  he  would  like  to  say  a  few  words  on  the 
conclusions  arrived  at.  As  practical  men  of  business  the 
committee  felt  that  the  time  had  come  when  engineers 
should  be  reassured  as  to  the  quality  of  the  cement  supplied 
to  them,  and  therefore,  without  any  wish  to  haiass  trade, 
they  felt  hound  to  follow  in  this  matter  the  example  set  by- 
Germany  20  years  ago,  and  reduce  the  manufacture  of 
Portland  cement  to  a  matter  of  rule  and  definition.  Xo 
doubt  there  might  be  good  admixtures  of  cement  with 
other  bodies,  and  it  was  conceivable  that  chemical  science 
might  yet  discover  better  methods  of  manufacture  ;  at  the 
same  time  the  committee  felt  that  they  would  not  he 
hindering  the  march  of  science  if. they  simply  defined  Port- 
laud  cement  as  "  a  mixture  of  two  or  more  suitable 
materials,  intimately  and  artificially  mixed  in  the 
requisite  proportions,  and  afterwards  properly  calcined 
and  ground,  to  which  nothing  has  been  added  during  or 
after  calcination  excepting  that  an  addition  not  ex- 
ceeding 2  per  cent,  of  gypsum  is  peimissible  for  the 
purpose  of  regulating  the  setting."  Taat  would  not 
preclude  any  gentleman  who  discovered  a  batter  article  or 
an  admixture  of  articles  suitable  for  the  same  purpose 
from  selling  it  under  its  proper  name  and  description,  but 
not  as  Portland  cement.  With  regard  to  the  gypsum,  the 
committee,  after  careful  consideration,  had  concluded  that 
it  was  best  dealt  with  in  the  way  mentioned  in  the  paper, 
since  the  reasons  for  using  it  were  so  well  known.  There 
was  a  difference  of  opinion  among  chemists  and  engineers 
as  to  its  advantages  or  disadvantages  ;  and  the  committee 
preferred  to  abide  by  the  opinion  cf  such  authorities  as  the 
authors  of  this  paper,  knowing  at  the  same  time  that  they 
were  simply  going  over  the  same  ground  and  arriving  at 
the  same  conclusions  as  had  been  adopted  in  Germany 
some  20  years  ?go.  Any  engiueers  who  objected  to 
the  use  of  gypsum  had  the  remedy  in  their  own  hands, 
since  they  had  nothiug  to  do  but  specify  that   it  should  not 
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be  added  to  the  propel  •  imponenta  iu  the  cement  con- 
tr.ui.tl  for.  Again,  some  engineers  attached  great  value 
tn  a  slow-setting  cement  produced  in  the  natural  way. 
The]  would  probably  be  surprised  to 
experiment  made  by  Mr.  Stiles  showed  thai  this  was  simply 
iu  the  fact  thai  an  excess  of  gypsum  was  present 
Initially  in  the  chalk  used  in  the  manufacture  of  that 
cement.  He  was  sure  thai  it  was  the  earnest  desin  ol  the 
vast  body  of  manufacturers  to  work  heartily  and  honestly 
with  the  engineers  and  give  them  the  best  article  obtain- 
able, and  in  the  production  of  it  thex  would  be  guided  by 
technical  science  and  hv  the  knowledge  that  :i-  cement  was 
important  to  engineers,  engineeers  were  equally  important 
to  cement  manufacturers. 

Mr.  Otto  HsrcrBB  thought  tb;it  the  course  which  thi 
London  Chamber  of  Commerce  bad  adopted  in  resrn 
the  addition  of  gypsum  to  cement  was  liable  t<.  lead  to  fri  c  t  i  <  >  1 1 
and  dispute.  While  it  was  easy  to  determine  accurately  the 
total  amount  of  sulphuric  acid  contained  in  cement,  and  to 
calculate  from  this  the  corresponding  amount  of  calcium 
sulphate,  he  knew  of  no  analytical  method  whereby  gypsum 
which  had  been  intentionally  added  to  cement  could  be 
quantitatively  distinguished  from  the  Bulphati  9  naturally 
present  in  fluctuating  amounts.  Tims  a  sample  might 
tain  naturally  somewhat  over  1  per  cent.  t>f  sulphuric  acid 
-  1  ..  corresponding  to  almost  2  per  cent,  of  gypsum 
ther  might  be  almost  free  from  Bulphates,  ami  would 
therefore  stand  the  addition  of  2  per  cent,  of  gypsum.  It 
would,  in  his  opinion,  have  been  better  if  the  1  bamber  bad 
laid  down  a  maximum  permissible  limit  of  total  sulphuric 
acid,  than  to  draw  a  distinction  between  natural  and  added 
sulphates  which  eventually  could  nol  be  enforced. 

Mr.  John  Hi  ..in-  agreed  with  Mr.  Hehner's  remarks, 
and  said  that  bis  view  was  borne  out  by  sonic  analyses 
very  old  mortars  which  he  had  made.  For  instance,  the 
mortar  from  Tintern  Abbey,  which  was  of  very  superior 
quality,  contained  as  much  as  1*37  per  cent,  of  sulphuric 
acid,  equal  to  2-33  per  cent,  of  gypsum,  and  he  therefore 
thought  it  wjs  unwise  to  arbitrarily  fix  the  limit  of  gypsum 
in  the  cement  at  1'  per  cent.  He  also  regretted  that  the 
authors'  results  bad  not  been  accompanied  with  chemical 
analyses  of  the  cements  tested,  and  also  with  grinding 
of  the  fineness  of  the  ragstone  and  the  cement  respectively. 
Mechanical  '.ests  occupied  a  long  time,  but  it  was  very  easy 
to  test  the  fineness  of  grinding  by  means  of  sieves,  and  the 
lal  quality  of  the  cement  by  analysis,  lb'  thought  the 
addition  of  such  further  results  would  greatly  enhance  the 
value  of  the  paper. 

Mr.  A.  G.  BLOXAM  thought  it  extraordinary  that  so 
small  a  proportion  of  gypsum  should  have  so  much  effect 
on  the  setting  of  cement  as  had  been  stated.  Referring  to 
Mr.  Hughes"  remarks  as  to  the  large  percentage  of  sul- 
phuric acid  found  by  him  in  ancient  mortars,  it  was  possible 
that  that  might  be  explained  by  the  fact  that  the  mortars 
had  been  exposed  for  centuries  to  a  sulphurous  atmo- 
sphere. On  the  other  hand,  in  the  ease  of  cements,  it 
"as  not  improbable  that  much  of  the  sulphuric  acid  added 
would  be  expelled  by  the  silica  during  the  process  of 
burning,  notwithstanding  the  generally  baracter  of 

cement.  He  would  suggest  that  the  sulphate  found  might 
be  little  more  than  that  arising  from  the  sulphur  of  the  fuel 
used  in  kilning  the  cement. 

Mr.  I>.  B.  lit  ti  f.i:  w  ished  to  heartily  endorse  the  authors' 
remarks  a-  to  the  general  rectitude  of  the  cement  manu- 
facturers in  this  country.  A  grtat  many  samples  of 
cement  passed  through  his  hands  for  testing  purposes,  and 
the  results  fully  bore  out  that  opinion.  Only  one  or  two 
small  makers  used  Kentish  ragstone,  and  he  believed  that 
their  product  was  used  almost  entirely  for  heme  con- 
sumption. He  therefore  wished  particularly  t..  emphasise 
this  fact,  because  a  report  had  been  spread  abroad, 
especially  iu  our  Australian  colonies,  that  London  manu- 
facturers used  adulterants,  and  such  statements  had  most 
injuriously  damaged  the  English  trade  in  those  colonies. 
He  thought  that  the  question  of  the  effects  of  additions  ol 
sum  had  not  yet  been  sufficiently  thrashed  out  to  be 
accepted  without  reserve.  The  authors'  results  were  1  ased 
on  two  samples,  and  at  2S  days  only,  which  was  hardly 
.-uffieient  to  be  conclusive.  Undoubtedly  the  general  effect 
of  gypsum  was  to  make  a  cement  slower  setting,  and  as  it 


was  the  growing  practice  of  engineers  to  demand  a  \ ■  1  \ 
finely -ground  and,  at  the  same  time,  slow-setting  cement — 
two    qualities   which    were    antagonistic    in    themselvi 

hence    the    necessity    of   gypsum.       He    hail    bin. -ell     made 

experiments  on  the  ragstone  question,  the  result- of  which 
were    embodied    in    a    paper    read    before    the    -         I 

-01110  12  months  ago,  and,  with  some  modifica- 
tions, confirmed  the  statement-  of  the  author-.      lie   1 
that    an    admixture    of  ragstone    reduced    the    •  .  in.  nt 

value  of  the  cement  in  every  instance,  though  sometim  s 
when  gauged  neat  the  result  wa-  higher,  lb-  wa-  dis- 
appo  id  that  tb.       I  n  no  investigation  as 

to  the  effi .  I  of  the  admixture  of  tag-tone  when  us< 
water  and  in  air,  especially  as  cement  was  used  almost 
much  under   those  conditions   a-   in   fresh  water.     His  own 
exp  rim.  nt-  showed  that    under   such   conditions  the  . 
of   the   admixture  wa-   much   more   harmful.     If,  as  the 
author-    suggested,  the   only    advantage   of    using   ragstone 
Was  a  CI  rl.ni:  -hiking  effect  on    the  free  lime    in    the  cement, 
one    might    a-    well    -imply    water    the    clinker.       Hi-   own 
experiments   as  to   the  comparative  it' 

one  and  finely-ground  sand  proved   that    the   advan- 

1-  aeti .1   the  admixture  was  a  purely  mechanical 

In    the   table   given    by    the  authors    on   page 
there  wa-  an  average  of  only  three  briquettes  at  each  date. 
I  hit  seemed  to  him  a  very  small  number  on  which  to 
an  average  ;  it  would   have  been  more  satisfactory  to  have 

an  average  of  five  or   six  at   least,  especially  in  such 
an  important  investigation. 

Mr.  'A'.  II.  S.  w.i  1;  said  that  Mr.  Butler  was  mistaken 
in  supposing  that  the  conclusions  were  based  merely  on 
the  averages  of  three  briquettes.  Every  result  put  forward 
esented  two  or  three  hundred  tests,  and  thousands  of 
briquettes  had  been  tested  in  their  series  of  experiments. 
It  would  have  been  impossible  to  have  given  the  whole  ol 
the  figures,  so  they  simply  selected  typical  examples.  To 
those  members  who  wished  for  further  details  he  would 
amend  a  reading  of  the  full  report  of  the  Chamber  cf 
Commerce. 

Mr.  W.  F.  Iieid  thought  the  Society  was  indebted  alike 
to  the  authors  for  their  contribution  tj  this  subject,  and  t- 
the  Chamber  of  Commerce  for  putting  it  at  the  disposal  of 
the  Society.  With  regard  to  the  action  of  the  Chamber  he- 
noticed  that  two  definitions  of  Portland  cement  were  given, 
one  at  the  beginning  of  the  resolution  and  one  later  on,  in 
the  document  which  the  manufacturers  were  invited  to  sign. 
He  would  like  to  know  why  these  specifications  differed. 
He.  himself,  regarded  the  addition  of  2  per  cent,  of  gypsum 
allowed  by  the  second  definition  as  being  quite  as  much  an 
adulteration  as  the  addition  of  any  useful  substance  to 
cement  could  be.  lie  had  met  with  cases  in  which  coke 
containing  a  large  percentage  of  ash  was  actually  preferred 
by  maker-  simply  on  the  ground  that  it  increased  the  out- 
put. With  regard  to  the  analyses,  he  would  like  to  know 
whether  the  silica  given  at  the  beginning  was  soluble  silica. 
Also  whether  the  percentage  of  water  had  been  taken  into 
account.  The  addition  of  gypsum  was  not  really  necessary 
to  render  a  cement  slow-setting,  borne  (lerinan  firms  with 
which  he  was  acquainted  had  abandoned  that  practice  in 
favour  of  another  process  of  manufacture  which  had  the 
same  effect.  There  were  substance-  the  addition  of  which 
to  cement  would  undoubtedly  prove  beneficial,  such  as 
soluble  silica,  which  would  add  to  the  hydraulic  pro- 
perties of  the  cement,  and  therefore  enhance  its  valne. 
The  advantage  of  adding  to  the  bulk  by  aeration  was  at 
least  questionable ;  and  he  thought  that  cement  should  be 
used  by  weight  alone,  or  if  measured,  then  the  weight  cf  a 
uiven  measure  should  be  ascertained.  The  reason  German 
makers  had  adopted  a  uniform  sand  was  to  obtain  the 
most  regular  results — not  the  highest ;  and  the  same 
practice  would  be  advantageous  in  England.  It  had  been 
said  that  the  beneficial  action  of  rag-toue — when  it  was 
beneficial— was  due  to  the  fact  that  it  could  be  ground  finer 
than  the  ordinary  clinker.  In  that  connection  it  would  be 
important  to  know  the  composition  of  the  finest  portion  of 
the  powd.  red  mixture  of  ragstone  and  cement,  as  well  as 
the  composition  of  '.he  residue  on  the  sieve.  In  Germany, 
it  had  been  recently  proposed  to  grind  the  sand  and  cement 
together,  aid  so  they  got  greater  strength  of  mortar. 
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Mr.  E.  Wood  regretted  that  no  users  of  ragstone  wore 
present  to  contribute  to  the  discussion.  If  Mr.  Blount  were 
the  audience,  he  would  probably  inquire  whether  it 
■a  thoroughly  sound  cement  ever 
to  be  turned  out :  for  the  n  commendations  of  the  Chamber 
of  Commerce  stated  that  a  sound  cement  should  have  no 
ragstone  in  it.  and  therefore  the  natural  corollary  was  that 
might  be  added  to  a  cement  which  was  not  perfectly 
sound.  According  to  the  diagram  L,  a  10  per  cent,  ad- 
mixture bore  a  strain  of  210  lb.  at  7  days,  and  at  28  days 
a  strain  of  333  lb.  But  what  would  have  happened  if  the 
test  had  gone  on  for  ten  days  longer?  Would  not  the  10 
per  cent,  mixture  have  tested  better  than  the  undiluted 
een  ent  ? 

The  Ciiatrman  thought  that  it  would  he  desirable  that 
the  authors  should  give  analyses  of  the  cements  tested,  for 
unless  thev  knew  their  chemical  composition  it  was  difficult 
ge  the  effect  of  the  addition  of  ragstone  to  them.  He 
would  also  like  to  have  more  exact  definitions  of  the  terms 
"  sound  cement  "  and  "  aeration."  Did  the  former  merely 
imply  manufacture  according  to  a  standard  specification  ? 
And  could  the  advantage  of  increased  bulk  said  to  result 
from  the  latter  be  secured  by  mere  mechanical  means  ?  If 
-  i,  why  let  the  cement  lie  for  three  months? 

Mr.  Bertram  Blount  said  that  in  mercy  to  the  audience 
he  would  endeavour  to  reply  as  briefly  as  possible.  Dealing 
with  the  Chairman's  questions  first,  the  subject  of  aeration 
was  very  interesting  chemically.  It  was  not  merely  a  question 
of  taking  up  water  and  carbonic  acid.  Le  Chatelier  had 
shown  that  water  added  to  cement  underwent  transference 
from  particle  to  particle  until  it  had  satisfied  such  com- 
pounds as  were  most  eager  for  it.  Such  action  could  not 
be  effected  rapidly,  and  thus  all  attempts  to  effect  it 
artificially  had  failed,  simply  because  time  was  a  necessary 
function.  The  chemical  aspect  of  the  question  was  too 
wide  to  be  dealt  with  iu  a  reply.  A  sound  cement  might 
be  described  as  one  in  which  the  internal  stresses  which 
arose  after  the  cement  set  were  reduced  to  a  minimum  so 
small  as  to  exercise  no  material  effect  on  its  strength.  It 
was  with  a  view  to  determine  such  stresses  that  hot  tests 
had  been  devised.  With  regard  to  the  number  of  tests  and 
analyses  made,  as  Mr.  Stauger  had  already  stated,  the 
results  brought  forward  that  night  were  but  an  epitome  of 
the  work  actually  done.  Although  they  had  permission  to 
do -o,  they  did  not  feel  justified  in  transferring  the  work 
bodily  from  their  Keport  to  the  London  Chamber  of  Com- 
merce :  and,  moreover,  to  do  so  would  have  been  wearisome. 
They  had  therefore  selected  typical  cases.  But  if  it  would 
conduce  to  the  better  understanding  of  the  subject  they 
would  be  happy  to  incorporate  the  analyses  alluded  to  by 
several  speakers.  He  need  not  take  up  time  in  referring  to 
Mr.  Baniber's  remarks,  since  they  were  in  close  agreement 
with  the  paper.  He  agreed  with  Mr.  Matthews  that  it 
would  have  been  better  to  carry  the  experiments  further  ; 
but  time  pressed,  and  they  had  to  pronounce  as  far  as  their 
■lata  permitted.  An  ordinary  test  extended  to  seven  days  ; 
they  had  adopted  six  months,  and  could  therefore  hardly  be 
said  to  have  erred  from  want  of  deliberation.  Xo  doubt 
longer  tests  were  desirable,  and  should  it  be  possible  to 
make  them,  he  trusted  the  Society  would  accord  a  hearing 
to  the  results.  As  to  the  increase  of  bulk  by  aeration, 
that  was  a  matter  which  concerned  contractors,  who  would 
now  no  doubt  proceed  to  make  the  large  profits  said  to  accrue 
from  additional  turning.  Mr.  White  had  hit  the  nail  on  the 
head  when  hi-  -aid  that  the  chief  use  of  ragstone  was  to 
•'  chock  up  the  chinks."  It  was  a  body  eminently  adapted 
for  that  purpose;  and  tests  with  added  powdered  sand  were 
not  comparable,  because  the  latter  was  a  tougher  article 
and  did  not  "  chock  up  tiie  chinks  "  to  the  same  extent. 
It  LTieved  him  greatly  to  have  to  differ  from  Mr.  Hehner 
when  he  said  that  the  addition  of  gypsum  could  not  be 
■1.  Mr.  Hehner's  reputation  as  an  analyst  was  un- 
surpassed; and  if  he  studied  the  question  a  little  he  would 
find  it  could  be  done.  At  any  rate,  it  was  done  every  day 
adway,  Westminster.  He  heartily  concurred  with 
Mr.  Hloxam's  remarks.  It  was  matter  of  knowledge  that 
one  might  take  a  cement,  a  tolerably  basic  material,  with 
C2  per  cent,  of  lime,  and  ignite  it  at  a  temperature  of  1,100  C. 
and  expel  almost  the  whole  of  the  SO:i,  thus  arriving  at  an 
erroneous  result  for  the  true  loss  on  ignition,  viz.,  CO»  and 


HsO  j  in  fact.it  was  a  matter  of  delicacy  to  adjust  the 
temperature  so  as  not  to  expel  si  )  .  Mr.  Butler's  reference 
to  the  number  of  briquettes  had  been  dealt  with  by  Mr. 
Stauger,  and  he  could  only  add  that  if  anybody  had  waded 
through  the  tests  registered  in  three  large  folios,  as  he  (the 
speaker)  had  done  he  would  not  think  that  too  few  had 
been  made.  With  regard  to  the  analyses  of  ragstone 
referred  to  by  Mr.  Reid,  the  composition  was  given  in  the 
dry  state.  The  quantity  of  moisture  had  been  determined, 
but  was  not  recorded  in  the  tables.  It  would  vary  a  great 
deal.  The  water  in  the  analyses  was  simply  the  combined 
water;  and  similarly  the  silica  was  combined  silica  aft sr 
the  ragstone  had  been  decomposed  by  hydrochloric  acid  in 
the  usual  way.  The  quantity  wa;  insignificant,  but  it  was 
necessary  to  determine  it  in  order  to  ascertain  if  there, 
existed  in  ragstone  any  silica  capable  of  acting  as  a  puzzuo- 
lana.  The  analyses  completely  refuted  any  such  idea. 
Mr.  Wood's  remarks  as  to  an  apparent  discrepancy  in  the 
diagram,  Series  L.,  were  not  quite  audible  to  him.  If  Mr. 
Wood  would  communicate  with  him,  he  would  endeavour  to 
clear  up  the  point. 

Mr.  Walter  Hewitt,  Managing  Director  of  the  Dartford 
Portland  Cement  Co.,  Ltd.,  sends  the  following  remarks  : — 

The  paper  appears  to  place  beyond  doubt  the  fact  that  the 
action  of  Kentish  rag  or  Portland  cement  is  not  in  any 
way  chemical,  but  purely  physical  ami  mechanical,  and  that 
this  effect  may  be  accounted  for  in  two  ways  :  firstly,  by 
filling  up  the  interstices  between  the  particles  of  the  cement 
it  makes  the  mass  denser,  and  by  bringing  into  full  effect 
the  properties  of  each  particle  increases  the  strength  of  the 
cement.  I  am  given  to  understand  that  other  materials 
(such,  for  instance,  as  fine  sand),  if  used  in  the  same  way  (i.e., 
added  to  the  cement  clinker  at  the  crusher),  would  produce 
exactly  the  same  effect.  I  do  not  know  if  the  authors  of 
the  paper  have  experimented  in  this  direction.  If  they  have, 
it  would  be  interesting  to  hear  their  experience.  Should 
this  be  correct,  it  would  be  one  more  proof  that  there  is 
nothing  iu  Kentish  rag  to  justify  those  who  object  to  its 
being  considered  an  adulterant.  The  second  explanation- 
advanced  by  the  authors  of  the  paper,  of  the  apparent  use, 
fulness  of  the  Kentish  rag  is,  that  the  moisture  it  contains 
slakes  any  particles  of  free  lime  there  may  be  in  the  cement, 
and  that  its  addition  has  thus  the  effect  of  aeration.  This 
opens  up  a  very  big  and  important  question,  viz.,  Should  it 
ever  be  necessary  to  aerate  or  air-slake  cement  ?  The 
practice  is  frequently  adopted  in  the  case  of  highly-limed 
cements,  i.e.,  in  cements  which  are  manufactured  with  a 
large  proportion  of  lime  in  order  to  attain  a  high  tensile 
strain.  Should  any  pieces  of  under-burnt  clinker — known 
iu  the  trade  as  "  green  "  or  "  yellow  "—be  ground  up  w  ith 
the  rest,  the  effect  is  the  same  as  if  so  much  free  lime  were 
added,  and  it  is  to  obviate  any  risk  of  this  that  engineers 
so  often  insist  on  the  cement  being  thoroughly  aerated  before 
use.  But  are  they  not  seeking  a  remedy  in  the  wrong 
direction?  Prevention  is  always  supposed  to  be  better 
than  cure ;  and  it  ought  not  to  be  impossible  to  devise  some 
means  of  ensuring  the  proper  calcination  of  the  clinker,  and 
thus  doing  away  with  the  tedious  process  of  aeration.  The 
same  question  crops  up  with  regard  to  gypsum.  The 
advocates  of  its  admixture  with  Portland  cement  appear  to 
rely  mainly  on  the  fact  that  its  addition  (up  to  2  per  cent.) 
is  allowed  in  Germany.  But  there  are  two  facts  tolerably 
well  known  about  German  cements.  One  is,  that  most  of 
them,  if  not  all,  are  manufactured  from  various  and  different 
kinds  of  raw  materials  from  those  in  England ;  and  the  use 
of  gypsum  may  be  rendered  necessary  by  conditions  which 
do  not  obtain  here.  The  other  fact  is,  that  German  cements, 
as  a  rule,  attain  their  ultimate  strength  at  a  comparatively 
early  date,  and  instead  of  toughening  with  age,  like  English 
cements,  they  merely  harden  and  become  brittle.  This  is, 
a  very  serious  defect,  and  it  may  not  be  very  far-fetched  to 
attribute  it  in  part  to  the  use  of  gypsum.  But  iu  any  case 
I  contend  that  gypsum  is  not  necessary  even  here.  It  is 
added  to  retard  the  setting  of  the  cement.  It  may  be  taken 
as  a  fairly  general  rule  that  a  quick-setting  cement  is  not  to 
be  relied  on  for  hard  wear,  and  it  is  an  undeniable  fact  that 
a  cement  manufactured  of  chalk  and  clay  in  proper  propor- 
tions, and  thoroughly  well  burnt,  will  not  set  quickly,  and, 
consequently,  neither  gypsum  nor  anything  else  is  required 
to  make  it  slow-setting.     This  brings  me  back  again  to  my 
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former  statement,  thil  ii  would  be  well  if  some  means  could 
be  devised  for  aacertaining  thai  proper  calcination  of  the 
.i-iiu  nt  bad  taken  place.  If  this  could  I"-  done,  and  a 
Uandard  ol  test  Bel  up  and  accepted  bj  engineers  and  the 
trade  general)] .  both  aeration,  w  i t  J i  all  its  attendant 
reniences  and  loss  of  time,  and  the  addition  of  gypsum 
would  become  things  of  the  past. 

Mr.   II.    K    G.    Bajidkk  (Messrs.  Knight    Bevan,  and 
Sturge,  Northfleet,  (Cent)  wrote  to  ask  it'  Messrs.  Rtanger 
and  Blount  bad  made  any  experiments  in  the  direct 
adding  gypsum  to   the   raw   materials  during  the  m 
faotnre  or  Portland  cement,  as  distinct  from  what  appeared 
to  be  the  usual  custom  of  adding  it  to  the  call  ined  clinker; 
a 1 1 1 1  which   was   tlio   iiii'thnil   adopted   bj  them   for  their 
experiments  for  this  paper ;  and  whether  they  bad  found 
that   gypsum  thus  aildi-il.  in  the  earlier  Btages  of  manu 
fncture,  which  would  of  course  be  subjected  to  the  extreme 

heat  of  the  cement  kiln,  had  the  same  effect  in  retarding  the 
Betting  of  the  finished  product.  Some  years  since,  when 
making  some  expt  riments  on  tliis  subject  of  the  adulteration 

of  Portland  cement,  he  found,  as  Missis.  Stanger  and 
Klount  hail  now  done,  that  Kentish  rag  added  to  a  good 
and  perfectly  Bound  cement  only  acted  as  a  diluent,  but  it" 
added  to  an  overtimed  cement,  or  one  in  the  manufacture  of 
which  the  raw  materials  had  been  badly  mixed,  thus  pr 
Tenting  perfect  combination  daring  calcination,  it  bad  the 
effect  of  increasing  the  tensile  strain  at  early  dates,  and 
perhaps  partially  counteracting  for  the  time  being  sonic  of 
the  dangerous  qualities  which  such  cement  would  he  certain 
to  develop,  and  which  of  course  would  never  be  made  a 
sound  cement  by  such  additions.  While  on  the  poiut  of 
soundness,  what  did  Mr.  lilount  consider  the  extreme 
and  crucial  test  of  soundness  in  cement  ?  To  be  perfectly 
sound  must  it  be  capable  of  passing  the  stringent  test 
introduced  by  Deval,  or  would  it  be  sufficient  if  the  cement 
failed  under  this  test  but  was  of  sufficiently  good  quality  to 
pass  the  less  severe  test  now  in  vogue?  He  would  like  to 
have  seeu  the  comparative  tests  with  and  without  the 
addition  of  gypsum  carried  to  a  much  longer  period. 

In  reply  to  the  above  communications,  Mi.  Ii.  Blount 
adds  : — "  It  is  certainly  desirable  that  cement  should  be  manu- 
factured so  as  to  require  no  aeration.  This  can  be  done  if  it 
be  understood  thai  cement-making  is  a  chemical  manu- 
facture and  needs  skilled  chemical  supervision.  The  Deval 
test  mentioned  by  Mr.  II  K.  <;.  Bamber  is  the  best  criterion 
lit  present  known  for  the  soundness  of  a  cement,  and  I 
makers  who-,-  cements  pass  it  may  feel  assured  that  their 
manufacture  is  more  successfully  conducted  than  that  of 
makers  whose  cements  fail  to  pas-  the  test.  The  general 
adoption  in  this  country  of  a  test  of  admitted  severity  cannot 
fail  to  have  the  excellent  result  of  putting  our  trade  not 
only  on  a  par  but  in  advance  of  that  of  our  commercial 
rivals  abroad. 


AN  IMPROVED  ADJUSTABLE  DRIP-PROOF 
"BUNSEN." 

BY    W.    T.    EVAN'S,    M.V.,    PH.D. 

I'm',  writer  feels  himself  compelled,  by  a  recent    publication 
of  Dr.  Hugh  Marshall  (this  Journal,    1897,  39  j).  to  publish 
;»n  account  of  a  burner  with    which  he   has    been    WOl 
for  some  time  past,  although  it  is  still   iu  the  experimental 
stage. 

The  maiu  idea  of  the  burner  is  a  side  gas  combined  with 
a  central  air  supply  (as  in  tl  e  Marshall  burner)  each  being 
made  as  axiaUjf  symmetrical  as  possible.  The  base  of  the 
•burner  consists  of  two  turned  metal  cones  which  screw  one 
•over  the  other,  allowing  the  gas  to  enter  by  the  annular 
opening  between  them.  Over  these  cones  is  situated  tin- 
ordinary  mixing  tube.  The  b  -re  of  this  tube  is  also  carried 
-downwards  completely  through  the  inner  cone.  The  gas 
supply  may  be  readily  and  accurately  adjusted  by  mean-  of 
the  screw  threads  of  the  cones.  In  the  smaller  sizes  the 
•ordinary  side  holes  may  also  be  used  with  advantage  to  gain 
an  increased  air  supply. 

Details  of  construction  are  evident  from  the  accompanying 
figure. 

If  the  gas  supply  is  constant  the  burner  can  be  easily 
.and  economically  constructed  out   of  sheet  brass,  and  the 


con,-   fixed    permanently   in    their  ri^ht    pi 

mo  litication  -.-em-  Bpeciatlj  adapted  foi  high-power  burners, 

the   sboit    mixing  tub,-   i,eee-- in    proving    here    a   great 


Screw  for 
adjusting 
ges  supply. 


advantage.     Instead  of  drip-proof  it    may    fairly  be   ca 
shower-proof,  even  a  beaker  full  of  water  failing  to  put  it 
out. 
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CHAIBMAN'S  ADD!;]  SS 

THE  MANUFACTURE  AND  PROPERTIES  OF 
<  ARBORUNDUM. 

BY    CHARLES    A.    KOIIN,    PH.D.,     D   - 

Tin:  wide  range  of  temperature  through  which   reactions 
cau  be  studied  to-day,  is  one  of  the  most  marked  advanl 
of  the   conditions   of  modern   experimental   investigation. 

Chemical  changes  formerly  unknown  have  been  realised 
between  the  teinperatutes  of  solid  oxygen  and  gaseous 
silicon. 

In  chemical  industries  the  dissociation  temperatures  of 
the  products  of  combustion  from  furnaces,  as  well  as  the 
fusibility  of  porcelain  and  other  refractory  materials,  have 

limited    the    temperatures   obtainable  to   1,700 1,800     > 

Platinum,  which  melts  at  1,775° C,  can  be  refined  in'theoxy- 
hydrogen  dame,  the  temperature  of  which  is  about  2.000:  C— 
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the  highest  temperature  obtainable  before  the  introduction 
of  the  electric  Furnace.  The  temperature  of  the  latter 
ilepeuds  upon  that  of  the  electric  arc.  This  Violle  has 
estimated  at  3.jOO:  C. ;  and  Moissan's  experiments  go  to 
show  that  the  actual  temperature  that  eau  be  attained  in 
his  various  forms  of  electric  furnace  approaches  this  figure, 
and  that  it  is  a  direct  function  of  the  intensity  of  the 
current  employed. 

The  preparation  of  the  metallic  carbides,  especially  in  a 
crystalline  form,  has  been  one  of  the  most  notable  achieve- 
ments of  these  new  conditions  of  work. 

It  has  been  known  for  a  long  time  that  certain  metals 
are  able  to  take  np  varying  and  proportionately  small 
quantities  of  carbon,  but  it  has  been  reserved  for  Moissan  to 
show,  by  means  of  his  researches  with  the  electric  furnace, 
that  the  carbides  form  a  well-defined  group  of  compounds 
-ing  very  marked  and  novel  properties. 

Two  of  these  carbides  have  already  risen  to  the  dignity 
of  chemical  industries — calcium  carbide  and  carborundum  ; 
the  energy  of  Niagara  is  now  employed  for  both  manu- 
facture*. 

( >wing  to  the  kindness  of  the  Carborundum  Co.,  oppor- 
tunity was  given  me  to  visit  their  works  and  to  give  you 
such  details  of  the  manufacture  as  might  be  of  more  than 
passing  interest.  For  my  information  I  am  entirely  indebted 
to  Mr.  E.  Gr.  Acheson,  the  discoverer  of  carborundum  and 
the  President  of  the  Company,  and  to  Mr.  A.  J.  Fitzgerald, 
and  [  gladly  avail  myself  of  this  opportunity  of  thanking 
them  for  the  liberality  with  which  they  met  all  my 
inquiries,  as  well  as  for  the  care  and  trouble  they  have 
taken  to  enable  me  to  illustrate  this  paper  with  specimens 
and  photographs. 

The  experiments  which  led  to  the  discovery  of  carbo- 
rundum were  undertaken  by  Acheson  in  March  1891. 
With  the  hope  of  obtaining  carbon  in  a  crystalline  form,  an 
electric  current  was  passed  through  a  mixture  of  carbon 
and  clay  placed  in  a  carbon-lined  iron  bowl,  the  idea  being 
tbat  the  clay,  or  the  aluminium  reduced  from  it,  would 
dissolve  the  carbon  and  deposit  it  in  crystals  on  cooliug. 
The  current  employed  was  sufficient  to  fuse  the  mixture  ; 
a  violent  reaction  took  place,  and  a  few  hard  blue  crystals — 
not  diamonds — were  separated  from  the  mass  after  cooling. 
A  larger  furnace  made  of  refractory  bricks  was  next  tried, 
into  opposite  ends  of  which  adjustable  ^arbon  rods  were 
inserted  as  electrodes,  and  an  alternating  current  of  100  to 
2C0  amperes  with  an  adjustable  potential  of  1  to  50  volts 
u-ed.  The  crystals  obtained  were  exceedingly  brittle,  but 
sufficiently  hard  when  ground  to  a  fine  powder  to  abrade 
the  diamond  ;  from  their  colour  and  general  properties,  as 
well  as  from  the  materials  used  in  their  manufacture,  they 
were  regarded  as  composed  of  carbon  and  alumina 
(corundum),  and  named  "Carborundum."  This  was  in 
18'J2  and  before  the  product  had  been  analysed.  In  the 
same  year  Schutzenberger  prepared  amorphous  silicon 
carbide(Comptes  Rend.  1892, 114, 1089)  by  strongly  heating 
a  mixture  of  carbon  and  silica  in  a  bone-black  crucible, 
and  showed  that  the  green  amorphous  product  formed  had 
the  formula  SiC.  The  temperature  of  the  furnace  was 
evidently  insufficient  to  allow  of  the  formation  of  the 
italline  carbide. 

Acheson'e  earl}  experiments,  already  referred  to,  soon 
led  him  to  recognise  the  fact  that  the  silica  present  in  the 
furnace  played  an  important  part  in  the  production  of  the 
carborundum,  and  direct  experiment,  in  which  the  alumina 
was  entirely  omitted,  confirmed  this.  A  mixture  of  equal 
proportions  of  carbon  and  sand,  to  which  'Jo  per  cent,  of 
salt  on  the  total  mixture  was  added,  was  found  to  give  a 
largely  increased  yield  of  carborundum.  The  salt  was 
added  to  facilitate  the  fusion  of  the  mass.  The  furnace 
employed   n  rably  modified,  especially  with   the 

view  of  overcoming  the  serious  difficulty  of  starting  the 
fusion  of  the  mixture  and  of  avoiding  the  continual  changes 
in  its  internal  resistance.  These  two  objectionable  factors 
were  simultaneously  eliminated  by  building  a  solid  core  of 
carbon  between  the  two  electrodes  along  the  length  of  the 
furnace,  and  thus  dividing  the  single  arc  previousK  used 
into  a  very  large  number  of  arcs  of  varying  size  rind 
intensity,  at  the  same  time  providing  a  conductor  for  the 
current.     It   is  this  arrangement   tbat  forms   the  essential 


feature  of  the  furnace  now  in  use  ;  it  allows  of  the  easy 
regulation  of  the  current,  and  entirely  avoids  any  possible 
electrolysis  of  the  mixture. 

A  longitudinal  section  of  the  furnace  is  shown  in  Fig.  I. 
A  represents  the  walls  of  the  furnace,  B  the  mixture  of 
carbon,  salt,  and  sand,  I)  the  core  of  granular  carbon 
enlarged  round  the  ends  so  as  to  surround  the  electrodes  E, 
which  are  provided  with  copper  connecting-rods  C. 


'— t^ClC-^=c 


Longitudinal  Section  of  Furnace. 

The  working  of  this  furnace  was  a  preliminary  to  the 
method  now  employed.  It  was  sufficiently  successful  ti 
establish  the  preparation  of  carborundum  on  a  large  scale. 
The  details  of  the  present  conditions  of  manufacture  can 
now  claim  our  attention. 

The  Raw  Materials. — These  consist  of  coke,  silica,  salt, 
j   and   sawdust.      The    coke    is    the   ordinary   beehive-oven 
i  product ;  the  other  ingredients  call  for  no  special  comment. 
j  The  salt  acts   partially  as  a  flux,   and  also  helps  in  the 
separation  of  the  crusts  of  the  different  products  that  result 
I   in  the   manufacture.     A  considerable  portion  is  volatilised. 
An  addition  of  sawdust  has  been  found  advantageous,  since 
the  gases  evolved  during  its  carbonisation   leave   a  porous 
I   coke,  which  serves  to  some  extent  as  an  exit  for  the  carbon 
monoxide  evolved.      Formerly,   sudden  evolutions  of  gas 
occurred,  forming  "  blow-holes  "  some  distance   below  the 
surface  of  the   mixture  in  the   furnace,  and  often   necessi- 
tating   the    removal   of    the   overlying   material  ;    this    is 
overcome  by  the  addition  of  the  sawdust. 

These  raw  materials  are  delivered  on  the  ground  floor  of 
the  stock-house,  a  large  building  fitted  with  stages  and 
elevators.  The  coke  is  roughly  broken  by  a  grinder,  and 
then  sorted  by  two  cylindrical  revolving  screens.  The 
coarsest  portion  is  retained  in  the  first  screen,  the  remainder 
passing  down  a  shoot  to  be  ground  to  powder.  The  part 
kept  back  in  this  screen  passes  to  a  second  similar  screen, 
through  the  meshes  of  which  the  pieces,  about  A  to  J  in. 
iu  length,  pass,  whilst  the  larger  pieces  are  separated  and 
ground  with  the  finer  portions  from  the  first  screen.  The 
product  which  passed  through  the  second  screen  is  used  for 
making  the  "core"  of  the  furnace. 

The  ground  coke,  sand,  salt,  and  sawdust,  after  being 
weighed  out,  are  thoroughly  mixed  in  a  mechanical  mixer. 
The  following  are  the  proportions  used  : — 

Coke Si"! 

Sand sr  2 

Sawdust '. 9"9 

Salt 1-7 
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This  mixture  is  now  ready  for  the  furnace.  Two  men 
can  do  the  whole  work  of  the  stock-house  required  for 
10  furnaces. 

The  Furnace  House. — Ten  furnaces  can  be  accommodated 
in  the  furnace  house ;  at  present  five  are  in  use,  which  are 
worked  successively.  The  sides  of  the  furnaces  are  built 
up  as  each  one  is  filled,  and  subsequently  pulled  down  to 
allow  of  the  removal  of  the  carborundum,  so  that  only  the 
bed  and  ends  of  each  furnace  are  permanent.  This  has 
been  found  advantageous,  owing  to  the  walls  becoming 
incrusted  and  consequently  to  some  extent  conducting, 
when  used  repeatedly,  thereby  causing  a  decreased  yield  of 
carborundum.  The  furnaces,  which  are  built  of  fire-brick. 
are  10  ft.  long,  o  ft.  wide,  and  about  5  ft.  high.  The 
ends  are  very  solidly  built,  and  about  2  ft.  in  thickness. 
Iu  the  centre  of  either  end  are  the  terminals,  which  convey 
the  current  through  the  central  core  of  the  mixture.  These 
consist  of  60  carbon  rods,  30  ins.  long  and  :S  ins.  dia- 
meter, into  the  outer  ends  of  which   small   pieces  of  f-in. 
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copper  rod  ire  fixed.     A  square  copper  plate,  bored  with 
holes   to   receive  the  copper  rods  connected   wi  li  the 
carbon   electrodes,   holds   these    latter  in    i  The 

carbons  are  plai  on  from  tbe  insid 

starting  with  the  bottom  row,  the  spaces  betwetn  the  rods 
icked  tight  with  graphite  as  the  fixiDg  proceeds. 
The  graphite  packing  prevents  the  oxidation  of  the  carb  ids, 
hikI  thus  adds  very  materially  to  their  durability, 
copper  plate  i-  provided  with  Four  projecting  ro  Is,  to  which 
the  cables  carrying  the  current  are  bolted. 

Three  rows  of  bricks  are  left  permanently  along  the  sides 
of  the  furnace,  the  remainder  being  built  up  as  stated,  At 
first  the  bricks  are  carried  to  a  height  of  about  4  It. 
Before  putting  in  the  mixture,  iron  screens  are  put  round 
the  inner  etuis  of  the  furnace,  about  4  ins.  away  from  ibe 
earbon  terminals,  so  as  to  keep  the  mixture  from  coming  in 
contact  with  the  latter.  The  mixture  is  then  thrown  into 
the  furnace  Until  it  is  rather  more  than  half  fall,  when  a 
semicircular  trench  about  lo^.  ins.  radius  is  made  along 
the  length  of  the  furnace  from  end  to  end.  Into  this  the 
weighed  "core"  i-  placed,  a  mixture  of  old  and  new  core 
being  generally  used.  The  bottom  of  the  trench  reaches  a 
little  above  the  bottom  row  of  carbons.     The  core  is  built 

so  as  to  complete  the  curie,  forming  thus  a  solid  • 
cylinder  the  length  of  the  furnace  and  iil  ins.  in  diameter. 
To  connect  the  core  with  the  terminals,  finely-ground  coke 
is  packed  into  tile  space  between  the  carbons  and  the  iron 
screens;  next,  the  sides  of  the  furnace  are  built  up  to  the  full 
5  ft.,  the  screens  removed,  and.  finally .  more  mixture  throw  n 
in  and  heaped  up  to  a  height  of  about  8  ft.  The  furnace  is 
then  ready  for  use. 

Fig.  a. 


Carborundum  Furnace,  ready  for  Operation. 


Fig.  3. 


Carborundum  Furnace  at  work,  showing  position  of 
Carbon  Terminal*. 


The  Eleelrii  Current. — The  favourable  conditions  for 
the  supply  of  electrical  energy  ftl  Niagara  led  to  thi  i  rection 
of  the  present  plain  in  1895,  the  successful  manufacture  of 
carborundum  having  been  previously  worked  out  on  a 
smaller  scale  at  Monongahcla,  Pa 

The  current  »•  supplied  bj  the  Niagara  Power  Company 
has  an  electro-motive  force  of  2,200  volts.  By  means  of  a 
transformer  this  is  reduced  to  I6S  volts.  The  transformer 
has  a  maximum  capacity  ol  830  kilowatts  (1,100  bo 
power);  it  i>  connected  with  i  regulator, by  means  of  which 
the  current  can  be  raised  to  820  or  lowered  t,,  B5  s. . » 1  f - .  and 
transmits  an  alternating  current  to  the  furnace.  This  re- 
duction of  the  voltage  involves  a  hiss  of  about  4  percent.; 
suitable  cooling  arrangements  are  adapted  to  t'te  transformer 
and  regulator  to  avoid  overheating.  Two  copper  conductors, 
each    having   a   sectional   area    of   !-    sq.  ins.,    convey    the 

current    to   the  furnace  t th.se  ;,r,-  bolted   on    to  the 

outside  copper  plate  of  the  furnace  a-  described.  The 
circuit  is  completed  in  the  furnace  room  by  means  of  a 
water  rheostat,  the  ordinary  methods  of  completing  a 
circuit  being  too  dangerous  lor  such  large  currents  as 
employed  in  this  manufacture.  This  rheostat  consists  of  a 
circular  iron  vessel  filled  with  salt  water,  into  which  a  large 
iron  plate  is  lowered  by  means  of  a  pulley.  To  break  the 
circuit,  the  plate  is,  of  course,  simply  lilted  cut  <<\  the  tank. 

Working  of  the  Furnaci  i  he  charge  of  new  mixture 
per  furnace  has  gradually  been  raised,  with  improved  con- 
ditions  of  work,  to  about  :to,tioo  lb.  ;  a  considerable  quantity 
of  old  mixture  is  also  always  used  over  again — sufficient  to 
fill  up  the  furnace.  The  core  forms  about  3  per  cent,  of 
the  total  charge;  a  mixture  of  new  and  old  con-  is  em- 
ployed, the  latter  being  added  on  account  of  its  better 
conductivity . 

Alter  the  cables  have  been  holted  on  to  the  plates  of  the 
furnace,  the  current  is  completed  through  the  water  rheostat 
in  the  transformer  room,  and  the  readings  of  the  volt- 
meter and  ammeter  watched  carefully.  A  pressure  of  about 
190  volts  is  required  in  the  start,  but  as  the  coke  gets 
warmed  the  resistance  decreases,  and  within  an  hour  to  an 
hour  and  a  half  becomes  practically  constant.  As  the 
current  increases  the  regulator  is  run  back,  reducing  the 
electromotive  force,  which  is  kept  at  about  12.",  volts  till  the 
end  of  the  run.  During  this  period  the  amperes  increase 
from  1,700  to  6,000,  and  the  kilowatts  from  12.>  to  7-1., 
Very  little  regulating  is  subsequently  required,  but  a  very 
gradual  decrease  in  resistance  appears  to  be  continuous,  and 
is  due  to  the  formation  of  a  layer  of  graphite  immediately 
round  the  core,  thus  increasing  the  diameter  and  conduc- 
tivity of  the  latter.  This  formation  of  graphite  i-  regarded 
as  due  to  the  decomposition  of  silicon  carbide  after  forma- 
tion by  the  intense  beat  in  this  portion  of  the  furnace. 

The  subjoined  tables  show  the  conditions  of  working  now 
as  compared  with  last  year.  In  the  early  part  of  1S95  the 
energy  expended  per  pound  of  carborundum  made  was  about 
7  kilowatt  hours,  whilst  now  it  is  only  3-9 — a  reduction  of 
over  44  per  cent. 

Wurhimj  of  Carborundum  Furnace. 


April  3rd.  Is'".;.      Juno  2Mh,  1>'.'7. 


Mixture  (new)'. 
Co^-fOld. 


i-  ' 


'  (New sort  lb. 

Carborundum .i.n<!  II,. 

Amorphous  carbide ,880  lb. 

j  At  start 

Amperes   -  Approximately 

(.    constant. 

f  At  start 350 

^olts -J  Approximately  lis 

L     constant. 

Length  of  run    25  hours  12  mins. 

Kil  iwatt  hours 

Kilowatt  hours  pei  pound  ...  1*9 

Vounds  per  hour luo 


2t'.!««'  11). 
J  S3  lb. 
833  Hi. 
5  Hi. 
!  SO  lb. 
1.700 
6,000 

HO 
124 

33  hours  43  mins. 

:;■;> 


*  A  considerable  amount  or  old  mixture  was  also  used. 

No  immediate  change  is  apparent  on  starting  the  furnace, 
but  within  half  an  hour  the  decomposition  of  the  sawdnst  in 
the  mixture   is  rendered  evident  by  the   smell.      Carbon 
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monoxide  is  gradually  evolved,  and  after  three  or  four  hours 
it  comes  off  iu  sufficient  quantity  to   be  lighted,  when  the 


24  too 


A       44 


/A      /*     Z        2/*    .-1  33      3SX     * 


■  and  top  of  the  furnace  become  enveloped  in  the 
flames.  Xo  les>  than  6  tons  of  this  gas  are  given  off  durini- 
the  run  of  a  furnai'e.  The  equation  representing  the 
decomposition  is  :  — 

sii  >._,  +  C;  =  2CO  +  Si 
Si  +  C  =  SiC 

After  5  to  6  hours  from  the  start,  the  progress  of  the  work- 
ing of  the  furnace  is  indicated  by  the  appearance  of  the 
yellow  sodium  flames ;  fissures  begin  to  form  in  the  mass, 
and  the  upper  portion  sinks  down  as  much  as  3  ins.  This 
decrease  in  bulk  continues  till  the  end  of  the  run,  but  more 
mixture  is  thrown  on  as  it  proceeds,  so  that  by  the  end  of 
the  run  it  reaches  up  to  the  top  of  the  side  walls  of  the 
furnace.  From  i  to  1  ton  extra  mixture  is  thus  added. 
After  36  hours  the  heating  is  finished.  The  current  is  then 
broken  and  the  furnace  allowed  to  cool  for  24  hours.  The 
length  of  run  is  considerably  longer  now  than  formerly  ; 
hoth  the  energy  expended,  and  the  rate  of  production  are 
favoured  by  this  change. 

Products  obtained. — After  the  furnace  has  cooled,  the 
side  walls  are  partially  pulled  down  and  the  loose  unchanged 
mixture  on  the  top  of  the  furnace  raked  off.  This  is  used 
over  again.  Its  composition  is  given  below,  and  is  seen  by 
comparison  to  be  essentially  that  of  the  original  mixture, 
except  that  the  proportion  of  salt  is  very  largely  increased — 
due,  of  course,  to  volatilisation  from  the  hotter  parts  of  the 
furnace. 

Analysis  af  Outside  Mi. 1  tun  after  Beating. 

I.  Salts  soluble  in  w:itcr 11*19 

II.  Ash  (insoluble  in  water) 55*85 

III.  Free  carbon 32*96 


the  furnace,  and  it  is  the  sole  product  obtained  when  the 
furnace  is  only  run  for  a  short  time.  It  has  not  been  found 
possible  io  convert  it  into  the  crystalline  variety . 

The  change  from  the  amorphous  carbide  to  the  carbo- 
rundum is  well  marked,  the  latter  forming  a  layer  from  10 
to  12  ins.  thick  round  the  core. 

The  outside  of  this  crust  of  carborundum  is  first  scraped 
clean  with  spades,  then  loosened  with  bars,  and  the  carbo- 
rundum dug  out.  The  appearance  of  the  mass  when  this 
crust  is  opened  is  exceptionally  striking,  the  whole  forming 
a  glittering  mass  of  brilliant  crystals  measuring  up  to  half 
an  inch  in  diameter  and  ail  beautifully  iridescent.  The 
colour  varies  from  a  steel-grey  to  a  brown-green,  and  many 
of  the  crystals  are  quite  translucent. 

Below  the  carborundum  is  a  thin  layer  of  beautifully 
crystalline  graphite,  and  a  similar  series  of  crusts  obtain  on 
the  other  side  of  the  core.  This  formation  of  graphite  i- 
most  probably  due  to  the  carbide  taking  up  additional  carbon 
when  hot  and  re- depositing  it  as  graphite  011  cooling, 
since  many  of  the  carbides  prepared  by  Moissan  behave 
similarly.  The  carbon  of  the  core  is  partially  converted 
into  graphite  also ;  this,  too,  is  probably  due  to  its  having 
been  taken  up  by  the  carbide  and  subsequently  separated, 
for  the  quantity  is  not  found  to  be  appreciably  increased 
even  when  the  same  core  is  used  several  times  over. 


liiiriii 


Carborundum  Furnace  opened,  showing  Carborundum  and 
Carbon  Electrodes. 


Fig.  6. 




I. 

II. 

96'57 
0*71 
0*04 

ii- 1:1 
0*04 
0-1  2 
2*43 

94"S8 

1*76 

4-24 



li*21 
014 

100*00 

100*62 

Below  this  i-  a  well-defined  layer  of  amorphous  carbide 
of  silicon,  with  which  varying  quantities  of  unchanged 
mixture  are  mingled.  This  is  the  same  product  as  was 
obtained  by  Schntzenberger,  and,  as  the  analyses  >how,  it  is 
practically  pure  carbide  of  silicon.  The  portions  of  this 
«rnst  nearest  the  core  are  of  a  greenish  tinge — due  to  the 
contained  iron.  On  the  outer  portions  of  the  cru«t  the 
volatilised  salt  cau  always  be  seen.  The  amorphous  carbide 
forms  a  readily  friable  mass  of  a  dirty  grey  colour,  and 
is  easily  removed,  being  first  cut  through  with  iron  bars 
and  then  shovelled  out.  As  yet,  this  product  is  entirely 
valueless — very  unfortunately  so,  as  its  forms  over  40  per 
cent,  of  the  total  carbide  produced.  Its  amorphous  nature 
is  due  to  the  relatively  lower  temperature  of  this  portion  of 


End  View  of  Furnace  after  Heatius,  showim  Carborundum  aud 
Core.    (End  wall  specially  removed  for  this  photograph.) 

One  other  product  of  the  furnace  is  worthy  of  note. 
Tiny  feathery  tufts  are  often  found  sticking  to  the  carbo- 
rundum crystals,  and  occasionally  the  same  product  i- 
found  in  larger  quantity  in  the  inner  parts  of  the  furnace 
in   the  form   of  pale  greenish-yellow  masses,  excess*,  cly 
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light  and  extraordinarily  like,  a  fungus  inappearauci  On 
ocaiion  i  piece  quite  18  m<.  long,  about  1  ins. 
broad,  and  9  Ins.  thick  was  obtained.  Al  Bret  i His  was 
regarded  as  volatilised  silica,  '>ut  it  is  really  carbide  of 
sihoon  in  an  extremely  fine  state  of  division  Under  the 
microscope  it  appear-  distinct!}  crystalline,  and  consists 
essenliall]  of  perfectly  transparent  prismatic  needles, 
amongst  which  a  number  of  equally  transparent  hexagonal 
crystals  were  observed.  The  product  closelj  resembles 
thai  obtained  bj  Moissan  bj  the  combination  of  the  vapours 
of  carbon  aud  silicon,  and  in  all  probability  it  1ms  ;i  similar 
origin 

Working  up  of  the  <  'arborundum^r This  consists  simply 

in  grinding,  washing  with  dilute  aeid,  find  sorting  into 
different  grades  of  fineness.  The  carborundum,  as  taken 
from  the  furnace,  consists  nf  various-sited  aggregates  of 
crystals.  It  i-  taken  to  a  crusher,  which  consist-  of  a  large 
iron  pan  rotated  horiaontall}  by  means  of  a  vertical  shaft. 
Attached  to  a  collar  Burrounding  this  vertical  shaft  is  a 
horizontal  shaft,  which  carries  two  heavj  iron  rollers;  the 
grinding  action  is  aided  bj  water  placed  in  the  pan  with 
the  carboruudum.  The  ground  mass  is  then  transferred  to 
large  lead-lined  wooden  tanks,  where  it  is  treated  with 
dilute  sulphuric  acid  (I:-.')  for  three  days,  the  aeid  being 
heated  bj  Steam  to  100"  C.  'lite  iron  and  alumina  are  the 
chief  impurities  removed  by  this  washing.  10,000  lb. 
of  carborundum  can  be  washed  in  each  tank  at  n  time. 
Alter  leaving  the  tanks  the  carbide  is  thoroughly  washed 
with  water  in  R  large  rectangular  tank.  The  finer  portions, 
which  are  washed  awaj  by  the  water,  are  separately 
collected,  whilst  the  remainder  are  thrown  on  to  a  dniiner 
and  subsequently  dried  on  the  outside  of  a  small  kiln. 
This  portion  of  the  product  is  finally  graded  through  a 
system  of  Screens.  The  finer  powder  washed  away  by  the 
water  is  collected  and  dried  in  a  similar  manner  and  is 
known  as  •'  flows  "  ;  if  is  chiefly  used  for  making  hones 
and  for  polishing  glass.  "Hand-washed  powders"  are 
made  by  Stirring  up  a  quantity  of  ungraded  powder  with 
water,  allowing  this  to  nettle  tor  a  certain  time,  and  then 
pouring  ell  the  supernatant  liquid,  "  10-miiiute  powder." 
for  iustunee,  is  one  which  separates  from  the  liquid  poured 
off  from  the  original  powder  after  it  has  been  stirred  up 
with  water  and  allowed  to  settle  for  10  minutes  — ;'.«■.,  a 
powder  which  remains  in  suspension  for  lu  minutes. 

The  Composition  uml   Properties  of  Carborundum. — The 

carborundum  as  taken  from  the  furnace  aud  subsequently 
washed,  still  retains  small  quantities  of  iron  and  alumina, 
to  which  the  varying  colours,  yellow  -  preen  and  blue- 
green,  are  due.  After  treatment  with  acids  and  alkalis, 
heating  in  a  current  of  oxygen  to  remove  uncomhir.ed 
carbon,  and  finally  treating  with  hydrofluoric  acid,  the 
carbide  is  obtained  practically  pure,  as  shown  by 
analysis  :_ 

Analyses  of  Carbide  of  Silicon. 


prismatic  needles  were  formed.    The  following  analytical 
result-  were  obtained   bi    Moissan  (Compl     i:  ad, 
114,  lot 
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A  purer  carbide  of  silicon  has  been  prepared  by  Moissan, 
who  obtained  it  in  several  ways.  He  found  that  the 
temperature  of  a  wind-furnace,  1.200° — 1,400  C,  was 
sufficient  to  produce  well-defined  crystals  from  carbt  n  and 
silicon,  the  latter  acting  as  a  solvent  and  the  excess  being 
subsequently  dissolved  away.  By  heating  the  elements  in 
the  electt ic  furnace,  yellow  and  occasionally  sapphire  blue, 
<  rj  itals  were  got,  many  of  them  quite  transparent,  whilst 
by  bringing  the  vapours  of  carbon  and  silicon  together  in 
a   special   form  of    furnace,  beautiful    almost    colourless 


— 
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The  carbon  was  determined  by  combustion  with 
eliminate  of  lead,  the  Bilicon  by  fusion  with  a  mixture  of 
potassium  nitrate  an  1  carbonate. 

Crystalline  carbide  of  bilicon  has  a  specific  gravity  of 
:i-l-j.  The  faces  of  the  crystals  are  usually  smooth,  with  a 
brilliant  adamantine  lustre.  The  crystalline  form  is 
hexagonal,  with  the  basul  pinacoid  predominant;  exact 
measurements  of  the  crystals  have  been  made  by 
1'rof.  li.  \V.  Frazier,  oi  the  Lehigh  University,  who  has 
confirmed  the  hexagonal  symmetry  of  the  crystals  by  optical 
examination. 

The  carbide  i-  infusible  and  practically  unaltered  by  pro- 
longed ignition;  heated  to  bright  redness  in  a  current  of 
oxygen  for  one  hour,  the  total  loss  in  weight  was  oiily 
041  percent.  Neither  boiling  hydrochloric  nor  sulphuric 
acid  have  an\  effect  ;  even  hydrofluoric  acid  alone  or 
mixed  with  nitric  acid  does  not  attack  it  in  the  least. 
Sulphur  is  without  action  at  1,000°  C.  Chlorine  at  Goo  (  . 
art-  very  slightly,  hut  at  1,200  C.  complete  decomposition 
occurs.  When  fused  with  can-tic  alkali-,  the  carbide  is 
decomposed,  silicate  and  carbonate  of  the  alkali  being 
formed.  Lead  eliminate  at  a  high  temperature  effects  com- 
plete oxidation.  1'he  most  valuable  property  of  silicon 
carbide  is,  of  course,  its  hardness.  This  lies  between 
9  and  11)  in  the  ordinary  scale,  between  the  sapphire  and 
die  diamond,  and  certainly  nearer  Hi  than  9,  because  the 
diamond  itself  can  be  undoubtedly  polished  by  carborundum 
powder.  This  approach  to  the  purest  form  of  carbon  by  a 
combination  of  two  elements  so  closely  allied  as  carbon  and 
silicon,  neighbours  in  the  periodic  law,  is  exceptionally 
interesting.  The  synthesis  of  the  diamond  has  only 
proved  possible  by  allowing  melted  carbon  to  cool  under 
increased  pressure,  under  the  ordinary  pressure  graphite 
always  results ;  (Moissan).  It  appears, therefore,  that  the 
energy  required  for  the  formation  of  what  is  probably  the 
more  complex  molecule  is  decreased  when  a  portion  of  the 
carbon  is  replaced  by  a  dissimilar  element.  This  is  r.ot  a 
function  of  the  atomic  weight,  for  carbon  boride  which  has 
been  obtained  1>\  Moissan  (Compt.  liend.  117,  423). 
appears  to  be  even  more  stable  and  harder  than  carbide  of 
silicon;  it  forms  brilliant  black  crystals,  has  a  density  of 
2 '51,  and  the  composition  H6C.  Boron,  like  silicon,  adjoins 
carbon  in  the  periodic  system  of  the  elements.  The  pro- 
perties and  conditions  of  formation  of  a  boride  of  silicon  will 
therefore  be  of  very  considerable  interest.  In  the  carbon 
group  of  the  elements  the  stability  of  the  carbides  decreases 
with  an  increase  in  atomic  weight.  Titanium  carbide,  TiC, 
which  is  not  attacked  by  water  at  Ton  ,  takes  fire  when 
heated  to  redoes.,  in  oxygen;  zirconium  carbide.  Zrl  ,  is 
not  decomposed  by  water  at  Kit)  C,  but  is  readily- 
attacked  by  hot  concentrated  nitric  acid  ;  whilst  thorium 
carbide.  Tht_\.  is  decomposed  by  cold  water,  formiu"  a 
mixture  of  acetylene,  methane,  ethylene,  and  hydrogen. 
Such  considerations  show,  as  Moissuu  has  pointer!  out,  that 
these  carbides  may  play  an  important  role  in  the  classification 
of  the  elements. 

Uses  of  Carborundum. — The  practical  value  of  carbo- 
rundum is  essentially  as  an  abrasive,  cither  in  the  form  of 
powder  or  as  wheels.  For  the  latter  the  carbide  is  mixed 
in    suitable    proportions  with  clay   and  felspar,  the    mixture 

moistened.  pr< I   into    moulds,  and   then   dried   in    kilns. 

Wind-  from  36  ins.  diam  ter  down  to  the  small  dental 
wheels  are  thus  prepared,  various  grades  of  carborundum 
being  chosen  according  to  the  requirements  of  the  work. 
For  fine  hones,  rub-stones,  and  the  like,  othe-r  binding 
material  is  employed,  whilst  papers  are  prepared  similarly 
to  emery  paper. 

In  these  various  forms  carborundum  is  employed  ill  the 
iron  and  steel  industries,  in  the  manufacture  of  pottery  and 
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porcelain  for  smoothing  m>  the  "biscuit  wart  and  for 
polishing  granite.  It  is  stated  to  be  specially  good  for 
grinding,  and  is  extensively  used  in  the  Formoi 
piper  in  the  United  States  by  shoe  manufacturers  For 
finishing  the  soles  of  shoes.  The  experiments  "i:"'"  ""  ,lu' 
use  of  carborundum  for  polishing  plate-glass  have  not  been 
entirely  successful,  as,  owing  to  it-;  extreme  hardness,  the 
.',,.  is  |      |  but  I  am  informed  thai  a  nev  method 

for  polishing  plate-glass  allows  of  its  advantageous  use.  A 
ven  interesting  application  is  the  use  of  barrel-shaped 
n  heels  for  finishing  hides  and  putting  on  th,  "  nap." 

In  all  these  applications  carborundum  has  to  compete  -with 
emery,  and  for  it  to  replace  the  latter  it-  higher  price — it  is 
from' two  to  five  times  as  dear— necessitates  very  marked 
advantages.  These  advantages  appear  to  be  twofold.  On 
the  one  hand  it  can  work  more  quickly,  and  on  the  other  :t 
can  do  more  work.  Verj  many  comparative  h  sts  have 
been  made,  and  I  believe  1  am  well  within  the  margin  ot 
possible  error  in  saving  that  carborundum  can  do  twice  the 
amount  of  work  of  emery  with  a  saving  of  25  per  cent,  of 
:li  i  labour.  In  addition,  in  many  instances, the  work  done  is 
better. 

In  each  application,  however,  the  absolute  advantages  can 
only  be  judged  by  individual  experience;  -o  far,  a  con- 
tinually increasing  demand  for  carborundum  ha;  proved 
beyond  a  doubt  that  such  advantages  exi-t. 

Uses  other  than  mechanical  may  also  arise  ;  for  instance, 
attempts  have  already  been  made  to  employ  carborundum  in 
the  manufacture  of  ferro-silicon,  but  1  have  not  heard  with 
what  success.  . 

I  lur  kuowledge  of  the  carbides  of  the  metals  is  still  in  its 
infancy,  but  I  believe  there  is  hardly  an  instance  in  *hich 
a  laboratory  curiosity  has  risen  so  rapidly  to  an  important 
product  of  manufacture  as  has  been  the  case  with  carbor- 
undum. Carbide  of  silicon  is  only  six  years  old  and  the 
accompanying  figures  showing  the  increase  in  tin  production 
of  carborundum  and  the  decrease  in  cost,  the  latter  resulting 
entirely  from  improved  conditions  of  manufacture,  are 
ample  evidence  that  Mr.  Aeheson's  discovery  has  enriched 
chemical  industry  as  well  as  chemical  science. 

Make  of  Carborundum. 

Lb. 

1898 16,200 

Sir  months  ending  June,  1898 MM 

December,  1896 ' 

June,  1897 7M2'.>7 

Price  of  ( 'arborundum. 

£  .'. 

March,  1S92 2  0  o 

iugust,  1892 0  16  "> 

-    ptei  ill.  r.  1892 0  8  0 

l-at ii  i  0 

March,  1895 0    1  -t. 

iber,  1895 <>  I  0 

October,  i-:'7 0  0  7, 

iflanrDfStrr  Action. 


Boosts  op  the  Chemical  Clue,  Victor.a  Hotel. 


I;.  W.Gerland, 

--mann. 
.1.  M.  Irving. 
E.  Knecht. 
M.  J.  Langdon. 
;.   Levinstein. 


Chairman:  George  E.  Davis. 

1  '   it  i,  /■    ■   > ,!  :     1».   YViltMill. 

Committee : 


J.  Lewkowil 
A.  Liebiuann. 
A,  Bee. 

E.  Schunck. 
i '.  T.uby. 
W.Thomso 


Hon.  Local  &  crt  tary  ■ 
J.  Carter  Bell, 
B»nk  House,  The  Cliff,  Higher  Broughton,  M;< 


SESSION  18b7-:'-. 
Ii.-,..  ;;■ 
Dr.  J.  Groasmaon.    "  Indigo  Testing  with  Permangane 

'!    Bowman.    "  Steam,  Gas,  and  Electricity  as  applied  to 
Chemical  Works." 


Meeting  held  mi  Friday,  November  5th,  1897. 


CHAIRMAN'S  ADDRESS. 

Before  speaking  to  you  on  the  subject  I  have  chosen  for 
this,  oar  opening  meeting  of  the  Session,  1  have,  with 
sorrow,  to  mention  the  loss  this  Section  has  sustained  since 
we  last  met,  by  the  death  of  its  Vice-Chairman  Mr.  Peter 
Hart,  and  also,  quite  recently,  by  the  death  of  Sir.  Thos. 
Jackson,  one  of  the  old  school  of  vitriol  makers  of  Clayton. 
Both  had  been  with  us  from  the  formation  of  the  Section, 
and  indeed  had  much  to  do  with  its  establishment,  but 
Titer  Ilait  was  better  known  amongst  us  as  the  contributor 
of  many  papers  to  the  Society's  Journal,  and  by  the  general 
and  willing  aid  be  always  gave  when  appealed  to  for  advice. 
Peter  Hart  was  the  link  binding  the  old  school  of  practical 
chemists  with  the  new  school  in  the  Manchester  district, 
and  his  death  deprives  us  of  the  pleasure  which  we  should 
have  had  in  seeing  him  presiding  over  us — which  I  had 
hoped  would  have  come  about  after  my  term  of  office  Was 
over.  I  am  sure  we  all  may  express  our  sincere  condolence 
with  his  family  io  their  loss. 

To  turn  now  to  the  immediate  subject  of  my  address 
'•  Recent  Developments  in  the  Chlorine  Industry."  The 
theme  I  have  chosen  has  been  taken  in  consideration  of  the 
fact  that  all  the  world  is  waiting  to  see  what  will  be  the 
outcome  of  the  various  installations  which  have  been  set  up 
to  make  chlorine,  and  therefrom  bleaching  powder,  by  means 
of  the  electrolysis  of  common  salt. 

As  you  are  doubtless  aware,  the  proposition  is  by  So 
means  a  new  one — Charles  Watt,  in  1851,  obtained  letters 
patent  (No.  13755, 1851)  fora  process  for  the  decomposition 
of  saline  and  other  substances  and  for  separating  their 
component  parts  from  each  other  by  means  of  electricity. 
His  specification  is  more  than  usually  complete  and  shows 
how  carefully  he  had  worked  out  detail.  He  used  a  vessel 
divided  into  two  or  more  compartments  separated  from  each 
other  by  means  of  partitions  of  porous  materials ;  he 
employed  a  Daniell's  constant  bittery  aud  the  cells  were 
fitted  with  movable  hoods  to  conduct  away  the  gases  to 
where  they  were  to  be  utilised.  His  modus  operandi  io 
the  case  of  the  electrolysis  of  common  salt  was  to  keep  the 
brine  saturated  by  adding  common  salt  from  time  to  time 
and  when  carbonates  were  required  in  the  place  of  caustic 
alkalis,  a  current  of  carbonic  acid  was  passed  into  the 
compartments  which  contained  the  eliminated  alkali. 

A  second  process  described  in  the  specification  was  that 
of  converting  the  chlorides  of  the  alkalis  into  hypochlorites 
and  chlorates  of  the  bases.  Here  again  he  is  very  minute 
in  his  instructions,  which  goes  to  show  that  his  specification 
was  something  more  than  a  mere  idea. 

Watt's  specification  was  filed  nearly  half  a  century  ago, 
and  we  may  pause  to  inquire  why  the  consummation  of  his 
invention  has  taken  so  long  a  period.  Watt  lived  before 
his  day,  the  dynamo  is  but  a  machine  of  yesterday  aud  it 
certainly  was  not  practicable  to  contemplate  the  use  of  such. 
batteries  as  Watt  describes,  foe  the  production  of,  say, 
hundreds  of  tons  of  bleach  per  week.  Then  again,  it  is 
easy  to  say  in  the  description  of  one's  invention  "  separated 
from  cacti  other  by  partitions  of  porous  materials" — bur 
the  real  invention  would  have  been  the  production  of  such 
a  partition  of  practicable  size—  which  has  not  been  accom 
plished  until  quite  recently,  although  the  energy  of  the 
whole  electrical  world  has  been  concentrated  upon  the 
problem  for  miny  years. 

No  one,  I  believe,  has  ever  doubted  the  possibility  of  the 
production  of  chlorine  and  alkali  by  the  electrolysis  of  the 
alkaline  chlorides,  but  its  success  as  a  lasting  commercial 
operation*  depends  entirely  upon  the  pecuniary  result.  In 
a  paper  of  no  very  ancient  date,  Dr.  Ludwig  Mond  expressed 
the  opinion  that  in  many  attempted  electrolyses  the  operation 
would  be  found  more  costly  than  the  existing  or  modified 
pyro-chemical  methods.  This  may  be  so  in  isolated  cases, 
but  I  do  not  think  that  the  electrolysis  of  common  salt  is 
one  of  them,  as  industrial  electrolysis  is  much  nearer 
consummation  than  it  has  ever  been  yet. 

Some  inventors  have  found  so  much  difficulty  in  securing 
a  suitable  porous  diaphragm  that  they  have  endeavoured  to 
separate   the  two  ions  by  other  means  aud   thus  it  conies 
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about    thai   practical   eleetro-chemiats   are   split   into    two 

ils,  thoae  who  us.-  other  mean)  than  the  diaphragm  for 

keeping  the  iona  apart,  and  thoae  whose  energies  have  been 

mainlj  devoted  to  perfecting  the  diaphragm  itself,  for  as  ■ 

matter  "f  (act,  this  difficulty  having  been  overcome  thi 

of  the  work  is  fairlj  plain  sailing.   Iheeosl  of  the  mechanical 

formation  of  the  same  into   electrical 

j    i-  now  so  well  estahlished  and  understood  for  all 

hie  conditions  that   no  difficult;    sho.ild  :iris.-  in  this 

connection,  and  the  question  of  current  efficiency  in  chemical 

v>ork  may  no*  be  said  to  have  reached  tb  it  point  when  only 

pern  nt :%^r<-  Improvements  are  possible. 

Granted  then  that  these  quantities  are  known,  is  it  not 
possible,  yon  will  say,  to  accurately  forecast  what  will  be 
tbe  result  of  a  new  manufacture  on  these  lines?  1  do  not 
think  we  yet  know  sufficient  to  do  so,  as  it  is  not  only 
necessary  to  make  a  profit  on  the  new  manufacture  at 
present,  but  the  articles  produced  must  be  made  at  a  less 
than  by  any  known  method.  My  impression  is  that  the 
electrolysis   of  chlorides   is  istly   than   the   simple 

calculations  would  have  us  believe  it'  we  may  in  Ige  by  the 
comparatively  slow  development  of  the  electrolytic  method 
for  the  production  of  chlorate  of  potash.  Had  tbe  electrical 
method  been  so  mueli  cheaper  than  the  existing  methods, 
tlnre  is  no  doubt  it  would  have  been  much  more  extensively 
adopted,  as  the  production  of  chlorate  of  potash  by  this 
means  possesses  manufacturing,  physical,  and  monetary 
advantages  which  no  one  can  well  over-rate. 

If  we  sav  that  on.  horse-power  on  a  targe,  motOL'  should 
not  cost  more  than  a  farthing  per  hour,  that  only  10  per 
rent,  of  the  mechanical  energy  i-  loci  in  transforming  it 
into  electrical  energy  and  that  the  current  efficiency  is  90 
per  cent  of  the  theoretical,  then  we  may  take  it  that, 
with  any  reasonable  length  of  run  with  the  diaphragm  and 
with  present  selling  price-,  the  result  of  the  manufacturing 
operation  should  he  a  profit.  The  extent  of  that  profit  it  is 
almost  impossible  to  forecast,  hut  I  am  very  strongly  of 
opinion  that  ileaching  powder,  the  hydrochloric  acid 
included,  eaa  be  as  cheaply  made  by  existing  processes  as 
is  possible  by  any  electrolytic  method. 

The  difference  between  the  electro-decomposition  of  salt 

and  its  decomposition  by  sulphuric  acid  lies  in  the  fact  that 

in  the  former  case   two   valuable  products   ar,     formed,  the 

alkali  or  its  on  the  one  hand  and   the  chlorine  on 

the  other,  while  from   it*   decomposition  by  sulphuric   acid 

valuable  product  is  produced,  the  chlorine — the 

Ymtr  salt    cake    being   actually    a  drag  on   the  pro     BE 

seeitiL'  that  it  C    i  I6»-  to  produce,  and  only  realises 

mi  open  market.      If  salt-cake  should   ever  again  rise  to 

a    remunerative    figure,  of    course   the   position    would    be 

changed,  but  are  there  any  hope-  for  such  a  change  ?      I  am 

afraid  not,  and  the   only  salvation  of    the   alkali   trade  is   in 

the  production  of  as  little  of  it  as  possible.      At  the  present 

momed    at   least   two   tons  of  salt    cake  are  produced   for 

\  ton  of  bleach  made  by  the  manganese  process  which 

means  a  red  iction  of  at  least  36s.  per  ton  from  the  revenue 

of  the  manufacture,  whereas  in  the  electrolytic  method  the 

b\ -product    is   a  solution    of  caustic    soda  or   its  carbonate 

which  adds  something  to  the  revenue. 

As  I  have  pointed  out  in  a  previous  address  to  yon,  a 
solution  of  the  foregoing  evils  has  been  attempted  by  the 
introduction  of  the  Hasenclever  improvements  as  an 
addendum  to  the  Deacon  chlorine  process,  but  this  is  only 
a  tartial  relief,  as  there  is  -till  the  loss  on  SO  cwts.  of  salt 
cake  per  ton  of  bleach  to  be  reckoned  with,  and,  further. 
the  nitric  acid  chlorine  process  which  still  further  reduces 
the  salt  cake,  has  come  to  stay.  In  actual  practice,  this 
process  turns  out  to  b_-  more  easy  of  manipulation  than  was 
at  first  anticipated,  hut  nevertheless  it  appears  necessary  to 
cast  about  for  some  chemical  process  by  which  the  pro- 
duction of  salt  cake  will  he  suppressed  altogether.  And 
why  ?  Because  the  uses  tor  -alt  cake  are  verj  limited,  and 
should  the  price  rise  to  make  the  manufacture  per  -.  a 
profitable  one  it  would  be  brought  into  contact  with  am- 
monia soda  which  would  be  found  ta  answer  the  consumer's 
purpose  better,  and  the  consumer  would  never  revert  to 
salt  cake  unless  its  price  was  substantially  lowered  again. 
Koughlv.  three  parts  of  salt  cake  will  only  do  the  same 
chemical   work  in  glass-making   (now  its  principal  use)  as 


two  parts  of  ammonia  alkali,  and  as  there  is  now  «  Is 

quantity  of  ammonia  soda    selling    in  the  State-  at  12  dolt 
per  ton  (2/.  10*.)  the  price  of  salt   caki  f.  per  ton 

I  •  the  economical  i 
You  will  be  saying,  perhaps, what  are  these  electa   ■ 

it  art  they  to  financial  success  ?     The 
representative  of  the  no -diaphragm   school  is  the  Castner 

KellnerCo,  with  it-  woiks  at  Weston  Point,  mar  Km rn, 

and  it  i-  stated  that  the  installation  is  decomposing  from 
4.",  to  ail  tons  ot  salt  per  week,  but  it  is  too  early  yet  to 
date  upon  tin  financial  -hoc—  of  the  operation.  The 
representative  of  the  diaphragm  school  is  the  ll 
Bird  process  which  seems  now  to  ha\e  established  its 
raison  d'ttre.      A  practical  work:  sable  of  turning 

nui  om   'on  ot  bleaching  powder  per  week  and  itsequirs 
of  carbonate  of  soda  is  in  operation  at  I  ay's  work- 

itiiworlh,  but  I  am  not  able  to  give  you  any  financial 
results,  though  it  is  wry  probable  that  a  much  in 
extensive  installation  will  soon  be  completed.  But  as  I 
have  already  pointed  out.  it  will  not  be  sufficient  for  the-, 
processes  to  demonstrate  that  it  is  possible  to  produce 
chlorine  and  alkali  as  a  practical  operation,  or  even  to  have 
a  mean  balance  of  revenue  over  expenditure.  If  they  are 
to  compete  with  the  older  processes,  they  will  have  to 
produce  bleaching  powder  at  Its-  cost  considerably  than  is 
being  done  now.  As  the  markets  new  -tand.  the  manganese 
process  is  scarcely  in  the  running,  though  if  the  salt-cake 
difficulty  should  he  overcome,  it  is  a  process  difficult  to  ben 
w  it  ll  regard  to  COSt 

I'll,  two  processes  which  will  compete  closely  with 
electrolysis,  as  far  as  bleaching  powder  is  concerned,  are 
first  the  Deacon-Hasenclever,  and  second  the  nitric  acid 
chlorine  processes,  and  we  may  now  consider  the  cos/  pri<  e 
of  bleach  made  by  them  both. 

More  than  50  years  have  passed  away  siuce  Robert 
t  ixlaud  obtained  letters  patent  for  decomposing  a  mixture 
of  hydrochloric  acid  gas  and  air  by  pass  ng  the  mixture 
into  "a  furnace  tilled  with  pieces  of  porous  pumice-stone 
and  kept  at  a  bright  red  heat.  Such  a  process,  without  the 
perfection  of  details  as  we  know  them  to-day,  could  not 
possibly  compete  with  the  manganese  process,  and  it  i- 
even  now  doubted  by  many  whether,  with  the  Hasenclever 
improvements,  the  method  could  hold  its  own  with  the 
Weldon  process  if  salt  cake  were  to  rise  in  price. 

The  method  now  followed  in  the  most  recent  works 
pass  the  hydrochloric  acid  gas  (mixed  with  air)  from  two 
or  more  salt-cake  pots,  first  through  a  drying  tower  down 
which  sulphuric  acid  is  made  to  flow,  and  then  through  a 
series  of  towers  of  peculiar  construction,  where  the  mixture 
comes  in  contact  with  heated  cupreous  material,  and  where 
decomposition  takes  place  to  a  greater  or  less  extent 
according  to  the  chemical  and  physical  conditions.  Tin 
mixture  of  chlorine  and  hydrochloric  acid  is  then  washed 
with  water,  which  dissolves  out  the  hydrochloric  acid,  and 
the  chlorine  being  dried  by  another  sulphuric  acid  town 
is  passed  into  absorbing  chambers  of  the  shelf  pattern. 
The  liquid  hydrochloric  acid  is  then  treated  with  sulphuric 
acid  by  the  method  described  by  [sham  Baggs  British 
ification  3269,  1S66),  mixed  with  air.  and  sent  through 
decomposers,  as  was  the  pot  acid.  It  must  not  be  forgotten 
that  it  is  only  the  pot  acid  that  is  decomposed  direct]}  ; 
the   roaster   acid   is   condensed  in   water  and    treated    with 

boric  acid  to  retain  the  water.  It  will  thus  be 
that  the  Deacon-Hasenclever  process  has  nothing  in  sim- 
plicity of  plant  to  recommend  it:  in  fact,  when  compare  1 
with  the  Weldon  process,  it  is  a  labyrinth  of  complications. 
Besides  the  ordinary  vitriol  and  salt-cake  plant,  with  the 
necessary  muriatic  towers,  there  is  the  vitriol-drying  tower. 
the  preliminary  heater,  the  decomposing  towers,  the  water- 
wash  tower,  and  the  vitriol-drying  tower,  before  we  come 
to  the  chambers  where  the  chlorine  is  absot  bed :  then  there 
are  the  Hasenclever  cylinders  and  the  decomposers  relegate  d 
to  them,  with  the  pans  required  to  concentrate  the  weak 
acid — a  lively  prospect  when  almost  theoretical  results  un- 
necessary to  yield  a  profit. 

An  analysis  of  the  operations  necessary  ii-  this  proce-- 
do  not  impress  one  with  its  simplicity  any  more  than  tin- 
plant  does.  In  a  works  making  chlorine  iquivalent  to 
100  tons   weekly  of  bleaching   powder,   certainly  not 
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than  150  tons  of  water  have  to  be  evaporated  from  the 
•  mclever  pans,  and  the  whole  of"  the  water  in  the  oil  of 
■vitriol  used  For  salt-cake  making  is  also  collected  in  the 
vitriol  from  the  drying  tower,  from  which  it  has  to  be 
■subsequently  evaporated.  1  am  not  specially  urging  these 
facts  as  anj  great  objection,  but  iu  coming  later  on  to  the 
able  to  better  appreciate  the  figures  if  a 
cough  outline  is  given  of  the  operations  and  their  quantities. 
The  150  ton-  of  water  mentioned  above,  when  added  to  oil 
of  vitriol  of  145°  Tw.,  will  produce  nearly  1,200  tons  of 
weak  acid  of  120°  Tw.  for  evaporation  weekly. 

I  think  we  may  take  it  that  18  cwt.  of  salt  are  required 
to  produce  a  ton  of  bleaching  powder  by  the  Deacon- 
Haseuclever  process.  It  is  true  that  short  runs  have  been 
made  at  less  than  this,  but,  taking  all  in  all,  18  cwt.  will 
be  found  a  very  fair  average,  and  this  means  the  production 
of  20  cwt.  of  salt  cake.  Now,  the  silt  cake  made  in  the 
Deacon  pots  cot*  more  to  produce  than  ordinary  salt  cake, 
•as  the  pits  have  to  be  humoured  more  according  to  the 
flow  of  gas  required.  It  is  nothing  uncommon  to  produce 
90  tons  of  salt  cake  per  week  in  an  ordinary  pot  and 
furnace,  whereas  with  the  one  under  consideration  it  is 
much  less  than  this  figure — probably  between  40  tons  and 
50  tons,  or  perhaps  even  less. 

From  the  latest  statistics  of  the  most  modern  works,  I 
gather  that  the  actual  manufacturing  cost  of  Hasenclever 
bleach  for  manufacturing  wages  (other  than  salt  cake  or 
O.V.)  for  lime,  for  fuel,  for  cupreous  material,  for  casks, 
for  loss  of  sulphuric  acid  in  the  process,  for  repairs  which 
are  very  heavy,  and  for  the  lo^s  on  the  manufacture  of 
20  cwts.  of  salt  cake  cannot  be  less  than  4/.  6s.  Od.  per  ton. 
No  allowance  is  here  made  for  the  general  expenses  of  the 
establishment  and  no  one  but  he  who  has  gone  through  the 
mill  can  imagine  how  quickly  but  surely  these  tell  up. 
There  are  the  rent,  rates,  and  taxes,  miscellaneous  labour 
that  cannot  well  be  charged  directly,  carting  and  waste 
deposit,  forwarding  charges,  consul's  certificates,  telegrams, 
telephones,  commission,  sampling  fees,  gas  and  water, 
insurance  both  t  f  works  and  material,  office  charges,  labor- 
atory expenses,  law  charges,  auditing  charges,  expenses  of 
(management,  estate  charges,  and  last,  and  not  least,  there 
1  be  provided  at  least  5  per  cent,  interest  on  the 
•capital  invested,  or  the  same  amount  as  provision  for  those 
liave  supplied  the  wherewithal.  Taking  all  these  items 
consideration,  I  shall  not  be  far  out  in  considering  that 
tl  ey  will  amount  to  twenty  shillings  per  ton  of  bleach  if 
bleach  only  is  made,  so  that  Deacon  bleach  should  be  sold 
S't  more  than  5/.  6s.  9<i.  per  ton  before  there  is  any  chance 
<f  st.tting  aside  anything  for  depreciation.  This  is  the  cost 
•of  Deacon  Hasenclever  bleach,  and  it  is  this  sum  that  the 
■eleotrolysers  will  have  to  beat  before  their  labours  can  be 
deemed  successful. 

With  respect  to  the  new  comer — nitric  acid  bleach — I  do 

ish  to  enter  into  details  at  the  present   moment.     It  is 

i   \  intention  to  offer  you  a  paper  upon   the  subject  so  soon 

y  term  of  office  as  your  chairman  is  over,  and  I  venture 

t      think    you    will    find   the   subject    interesting.      1   can, 

however,  tell  you  that  a  ton  of  nitric  bleach  can  be  made 

f'  r   much  less   than   the  41.  6s.  Oil.  mentioned   in  the   fore- 

°   example,  including  the  loss  on  the  manufacture  of 

1       wts.  of  salt   cake.     Weldon  bleach  cannot  be  made  for 

i   •-  than  4/.  1 6s.  Id.  actual  manufacturing  charges,  including 

i    --  on  salt   cake   but  without  any  charge  for   the  general 

expenses  of  the  establishment  which  would  bring  up  the 

■  to  5/.  16s.  Td. 

-    show  what   a  small   margin    is   left    to  the 

■  i  -it    bli  '    ting  powder  and  the   near  future  will  show 

i  -   Uow   much   more  cheaply   the  electrolytic  method  can 

{.rodi.  '•.  if  at  all,  liut  we  must  not  lose  sight  of  the  fact  that 

the  two  processes  are  not  identical.     While  the  electrolytic 

«:.e!!  icing   chlorine,    it    is    at    the     same    time 

atiog   alkali.      In   the   Castner-Keilner   process   it    is 

ed   as  a  caustic  solution  and  made  into  caustic  soda, 

in  the  Uarg    aves-Bird  process  it  becomes  carbonate 

of  soda. 

To  show  you  the  extent  to  which   the  electrolysis  of  salt 
'.v  carried  on  iu  England  it  may  be  received  as  correct, 
liner    Company  at   Weston    Point    is 
g  out  70   toi  -   of  bleach  and   30  tons  of  caustic  soda   l 


weekly.  The  piant  is  being  duplicated  in  order  to  produce 
140  tons  of  bleach  and  60  tons  of  caustic  and  all  arrange- 
ments are  made  to  follow  on  with  another  two  sets  which 
will  bring  the  production  to  280  tons  of  hleaching  powder 
and  120  tons  of  caustic  soda  weekly  by  July  next. 

Ilefore  leaving  this  subject  I  would  like  to  put  before  you 
the  cost  of  bleach  making  by  the  Weldon  process  in  1875  at 
a  works  not  many  yards  from  where  the  electrolysis  of  salt 
is  now  being  effected. 

Memo,  of  the  cos'  of  making  2,480  tons  of  Bleaching  Powder 
by  Weldon' s  process  from  July  \sl  to  December  31st,  1875. 

Per  ton 

Bleach. 

£  s.   tl.  £   s.    (I. 

Manganese,  70  per  cent.,  197  tons.    0    "  11    990  16  10 

Freight  on  ditto  at  Is.  U 0    0     1  ....  13    2    8 

Fowdor  lime,  1,532  tons  at  17*.  8d.     0  10  10     1.352  is    2 

Pot  lime,  1,489  tons  at  17s 0  HI    2     1,865    1    6 

Limestone  dust.  1,117  tons 0    13    52!>    3    (1 

Slack,  3,224  tons  at  to.  2W 0    8    1    1,003  15    8 

t':ivks    hardwood)  and  cooperate 

wa^es 1    6    o    3.221    o    0 

Process  wases 1    3    3     2,880  19  11 

Repairs  wages 0    4    3    531  11    5 

Materials  for  repairs 0    5    4    G60    5    5 

Sundries 0    14     174  It!    1 

5     1     (i 


The  figures  show  pretty  we'll  what  was  capable  of  being 
done  22  years  ago,  but  these  were  not  all  the  expenses. 
There  were  other  charges  over  and  above  the  foregoing  and 
which  amounted  to  no  less  than  17s.  per  ton  of  bleaching 
powder. 

At  this  time  (1875-76)  salt  cake  which  cost  46s-.  per  ton 
to  make  was  selling  at  55s.,  while  bleaching  powder  stood 
at  7/.  10s.,  and  nitre  cake,  which  in  some  localities  can  now 
be  had  for  "the  asking,  could  not  then  be  purchase  1  under 
35.«.  per  ton  There  are  two  ways  at  least  of  looking  at 
the  ]  resent  position  of  the  alkali  trade.  The  late 
Mr.  Weldon,  in  a  pamphlet  published  so  late  as  1883,  said 
"  The  inevitable  result  of  the  rapidly  increasing  competition 
of  the  ammonia  soda  process  must  be  that  the  English  Le 
Blanc  soda  maker  must  either  sell  his  bleaching  powder  at 
7/.  16s.  5rf.  or  close  his  works."  Now  the  English  Le  lilanc 
maker  of  the  present  day  does  ntithei'  of  these  things. 
Why  '/  Because  not  only  have  the  manufacturing  ratios 
been  changed  but  economies  have  been  realised  which  even 
Mr.  Weldon  declared  impossible,  and  the  prices  of  raw 
materials  have  been  considerably  cheapened.  The  position 
in  1883  when  the  Weldon  pamphlet  was  written  was  thus 
stated  :  "  To  obtain  the  quantity  of  hydrochloric  acid  at 
present  required  for  the  production  of  a  ton  of  bleaching 
powder  one  must  manufacture  5.">  cwts.  of  sodium  sulphate." 
The  position  to  day  is  that  one  need  not  manufacture  more 
than  44  cwts.  even  by  the  nianagnese  process;  20  cwts.  by 
the  improved  Deacon  ;  or  16  cwls.  by  the  nitric  process. 

By  the  Le  Blanc  process,  the  manufacture  of  vitriol 
salt  cake  and  bleaching  ponder  must  he  taken  as  meaning 
one  manufacture  and  if  the  salt  cake  is  sold  rather  than 
used,  the  selling  price  will  enable  one  to  readily  discover 
the  deficiency  that  accrues  from  the  operations.  One  way 
to  bring  this  deficiency  into  £  i.  d.  is  to  assume  the 
production  of  so  much  liquid  muriatic  acid  at  the  market 
price  and  to  credit  the  salt-cake  department  with  this 
amount.  This  method  of  reckoning  out  costs  is  more  or 
less  correct  according  to  what  is  done  with  the  products. 
If  salt  cake  and  liquid  muriatic  acid  are  sold  we  need  not 
find  fault  with  the  process,  though  in  many  cases  the  cost 
of  filling  the  carboys  and  consequent  tear  and  wear  are  tco 
often  left  out  of  consideration.  At  the  present  moment 
the  average  production  of  30°  Tw.  muriatic  acid  is  36 
carboys  (10  gallons)  per  ton  of  90  per  cent,  salt  and  its 
value  ,\<l.  per  carboy  in  buyers'  packages. 

The  other  way  of  reckoning  is  to  take  the  difference 
between  the  manufacturing  price  and  the  selling  price  of 
salt  cake  and  to  add  this  to  the  manufacturing  cost  of  the 
bleach  ;  but  both  methods  are  unsatisfactory  and  tend  to 
show  the  artificial  state  of  the  industry. 


\      n  isi'T.] 
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This    i-   the    present   condition    "f  things   us   found   by 
electro-chemists  on  their  entrj    into  t lii-  field  and  mot< 
thev  liml  a  depressed  markei      i  market  in  which  an"  extra 
quantirj  of  bleach  i>  disposed  of  with   difficulty.     Philan- 
thropist)! will,  however,  be  gl  id  to  know  that  the  electrolytic 
works   have  already   giveu   to   the  consumer  a  substantial 
part  of  what  might   have  been  profit,  as  a  keen   p.i 
arms  has  heeu  going  on  between  them  and  the  amalgamated 
companies  of  the  oTd  school  and  orders  have  been   fought 
for  with  more  seal  than  discretion.     How  long  this  will 
no  one  oan   telt,  but   does  it   not  recall   to  memory  the    old 
cartoon    wherein    the    lawyer   and   the    two   litigants   are 
dividing  their  property  in  an  oyster.     There  may  be 
doubt  us  to  whom  the  oyster  will   eventually  fall,  but   there 
doubt  at  all  as  to  who  will  be  left  with  the  shells. 

For  several  years  now,  chlorine  has  been  produced  from 
the  electrolysis  of  chloride  of  potassium,  and  bleach,  as 
-veil  as  chlorate  of  potash  mid  caustic  potash,  have  come 
into  the  English  market.  In  fact,  electrolysis  of  this  muriate 
threatens  to  completely  overturn  the  caustic  potash  and 
perhaps  the  carbonate  of  potash  industry.  By  the 
electrolysis  of  98  p  r  cent,  muriates  caustic  potash  o.  much 
greater  purity  than  that  made  by  the  old  process  can  now 
be  obtained  and  at  a  price  les-  than  was  formerly  ch 
tor  the  impure  article. 

\-  to  the  progress  of  electrolysis  as  a  standing  manufactur- 
ing process  we  must  ever  admit  the  possibility  of  improve* 
mentand  it  is  possible  thai  other  chlorides  than  those  of  -odium 
and  potassium  may  in  time  be  made  to  produce  a  cheaper 
bleach.  The  metallic  chlorides  offer  many  advantages 
over  the  alkali  chlorides  a-  will  probably  be  discovered 
ere  long,  and  the  competition  for  orders,  especially  in  the 
home  market  will  most  probably  give  even  electrolysers  a 
taste  of  bad  times  similar  to  those  which  the  Le  Blanc  alkali 
trade  has  passed  through.  Xo  one  now  has  any  prescrip- 
tive right  to  the  use  of  mercury  aud  no  one  can  claim  sole 
proprietorship  in  the  use  of  a  diaphragm,  and  once  the 
electrolytic  lever  has  fairly  set  in  we  shall  have  new  calls 
and  modified  methods  of  working  by  the  score,  aud  only 
those  will  benefit  who  manage  to  gel  a  good  round  sum  for 
•.heir  supposed  inventi  >us  from  credulous  shareholders  iu 
search  of  a  cent  per  cent  dividend. 

It  is  a  great  pity  some  of  our  old  inventors  and  patentees 
are  not  with  us  now,  a  Weld  on,  a  Gossage,  a  Deacon,  or 
•  veu  a  IVs-ie  du  Sfotay  would  have  made  the  Patent  Office 
fairly  hum. 

We  have  quite  recently  had  a  foretaste  of  the  thiogs  that 
will  happen,  in  the  case  of  a  newly  devised  electrolytic  cell 
which  was  ushered  into  existence  by  a  grand  parade  of 
viands  and  select  after-dinner  speeches,  and  there  is  no 
limit  to  the  extent  to  which  this  praeess  maybe  carried,  but 
those  will  suffer  least  who  weigh  well  all  the  advanta^ 
otherwise  of  the  newer  forms  of  apparatus  side  by  side  witn 
those  of  older  pattern. 

We  may  now  turn  to  another  phase  of  the  question. 
How  will  the  electrolysis  of  salt  affect  the  soda  industry? 
I  have  already  suggested,  though  not  stated  in  so  many 
words,  that  the  diaphragm  method  is  not  specially  suited  for 
the  production  of  caustic  soda,  mainly  on  account  of  the 
short  life  of  the  diaphragm  in  caustic  solutions  of  any 
reasonable  strength.  This  fault  is  eliminated  in  the  mercurv 
method,  so  that,  at  present  at  least,  we  may  infer  that 
caustic  soda  will  be  made  by  the  Castner-Kellner  process, 
and  carbonate  of  soda  by  that  of  Hargreaves  aud  Bird,  if 
caustic  soda  be  a  first  product  and  of  a  greater  value  than 
carbonate  there  is  no  reason  in  converting  it  into  a  low- 
priced  article  while  this  fact  may  be  a  stimulus  to  the 
invention  of  those  iu  charge  of  the  diaphragm  plants. 

Le  Blanc  caustic  soda  is  now  being  made  in  Widnes  and 
elsewhere  from  salt  cake,  but  the  industry  is  slowly  dying 
a  natural  death  being  only  kept  alive  by  reason  of  the 
abnormally  low  price  of  salt  cake.  Caustic  soda  is  also 
being  made  by  Ldwig*8  process,  viz..  that  of  calcining 
carbonate  of  soda  with  ferric  oxide,  and  it  is  further  pro-  I 
duced  by  the  eausticisation  of  ammonia  soda.  Of  the  three 
processes  there  is  no  doubt  the  third  is  the  cheapest  when 
properly  performed,  but  can  even  it  compete  with  the  caustic 
soda  from  electrolysis,  which  is  in  reality  a  by-product  ?  I  i 
have  heard  it  stated  on  what  should  be  good  authority   that 


caustic  soda  can  be  made  b-  the  electric  method  for  It  --  than 
50*.  per  ton,  bat  this,  ,.f  course   will  depend  upon  the  selling 
price  of  bleach,  and  the  knowledge  of  tome  -neb  <  ,-> 
a-  tin-  will  not  onlj  stimulate  the  Le  Blanc  makers  to  exertion 

inn  even  the ia  soda  makers  will  have  to  look  to 

their  laurel-.  Specially  does  thi-  remark  apply  to  the 
Knglish  maker-  lor  the  markets  of  the  world  are  no  long,  i 
then  special  customers.  Continental  caustic  an. I 
ammonia  soda  ha-  found  it-  waj  into  London  a-  the 
continental  makers  produce  more  than  i-  required  for  their 
home  consumption,  and  America  is  now  producing  largely 
both  ammonia  soda  and  caustic  soda  prepared  fron 

Bat  even  in  the  States  ammonia  soda  and  its  products 

ma*  suffer  1,\  competition  with  electric  -0. la  -.  emg  that  th. 
Mithe-on  Company  hold  the  patent  rights  of  the  Castner- 
Kellner  Company  tor  that  part  of  the  world.     This  has  nor 
about  jet,    though,   seeing   that    the    Michigan    Alkali 
Company     have    at    Wyandotte,    near    Detroit,   one   of  the 
-tie  soda  works  in  the  world  in  full    operation,   it 
will  not  be  long  before  a  trial    of  strength  occurs   between 
them.      I    ought    to    tie   careful    to    state    that  in    all    these 
.Me   changes  there   l-  much  uncertainty;  the   Belling 
prices    of   both    bleach  and  caustic   might    not  alwai  - 

dated  by  the  ordinary  laws  of  supply  and  demand,  anil 
should  the  large  companies  not  he  wholly  satisfied  with 
their  insani  "  war  to  the  knife   '  theposition  woul'J 

have  to  be  discounted  in  the  light  of  a  probable  coalition. 
Anyhow,  I  believe  there  is  no  bright  outlook  for  anyone- 
producing  ammonia  soda  or  any  of  it-  products.  Once 
given  caustic  soda  or  its  carbonate  as  a  by-product,  first  - 
crystals  will  suffer  (always  supposing  the  bleach  to  be  the 
main  object  -ought  for  and  its  manufacture  per  se  profitable) 
and  then  bicarbonate,  as  there  is  no  reason  to  suppose  that 
SO  profitable  a  product  as  this  will  remain  long  unassailed. 

We  move  rapidly  now-a- lays,  if  it  takes  but  In  years  to 
make  countries  such  a-  those  of  which  Salisbury  and  Bulu- 
wayo  are  capitals  we  may  expect  a  decade  to  see  the  rise  aud 
fall  of  many  a  new  chemical  industry.  A  year  has  scarcely 
passi  d  since  the  first  -oil  of  the  Michigan  Alkali  Company's 
works  was  cut.  and  to-day  they  are  producing  100  tons  ol 
caustic  soda  weekly  and  the  first  installation  will  be- 
quadrupled  uefore  the  end  of  the  present  month, 
output  of  400  tons  per  week  is  not  one  to  be  despised. 
and  will.  I  fear,  play  sad  havoc  amongst  the  manufacturers 
here. 

Before  concluding  this  address  I  would  like  to  enter  a 
protest  against  the  statement  that  the  manufacture  of 
bleaching  powder  is  a  growing  industry  in  England.  [1 
no  such  thing  judging  from  the  number  of  factories  out  of 
use,  some  pulled  do wu  aDd  others  only  working  half  time. 
I  should  say  it  is  a  declining  industry,  and  every  ounce  that 
i-  made  by  any  new  process  will  have  to  be  placed  at  the 
expense  of  an  equal  quantity  made  by  older  methods  and 
consequently  every  ounce  to  be  sold  will  be  fought  over 
with  a  zeal  deserving  of  a  better  object.  If  I  had  toadvise- 
the  investor  I  should  say  "  don't  "  and  seeing  that  chemicals, 
as  a  rule,  are  likely  to  be  cheap,  in  fact  below  cost  price 
generally,  I  ask  would  it  not  be  better  to  seek  investment  in 
a  consuming  rather  than  a  producing  chemical  bush 
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1  l.oi'i  II.ATIUN   AS  AN   AID  IX   LABORATORY 
WORK. 

BY    It.    GB.BIG    smith,    m  Si  . 

1  ui.  flocculation  oi  clay  ftud  the  sedimentation  of  mini  have 
been  treated  bj  several  writers  in  the  hist  number  of  years, 
:md  it  has  been  shown  that  many  salts,  bases,  and  even 
ai  ids  have  the  power  of  causing  the  coherence  of  small 
solid  panicles  nto  aggregates,  which  comparatively  quickly 
settle  down  in  water.  In  the  practice  of  agriculture,  liine 
r.  used  with  success  upon  clay  soils  to  increase 
th.  This  it  does  by  inducing  the  microscopic  par- 
ticles of  clay  to  adhere  closer  together,  and  as  a  resr.lt,  the 
soil  water,  which  conld  only  pass  between  the  particles  with 
difficulty,  owing  to  the  greal  friction  produced,  runs  more 
Freeh  through  the  channels  between  the  aggregates;  the 
soil  becomes  less  plastic,  drier,  and  better  suited  for  the 
growth  of  crops. 

This  phenomenon   has  been  shown   (Proc.   Chem.  Soc. 

1891,  176)  to  he  practically  identical  with  the  coagulation 
of  colloid  bodies  by  electrolytes.  In  sonic  excellent  papers 
on    "Solution   and    Pseudosolution "    (Trans.   Chem.  Soc. 

1892,  160  ;  and  1895,  M  ),  Messrs.  Picton  and  Linder  have, 
demonstrated  that  all  electrolytes  have  not  the  same  co- 
agulating power,  and  consequently,  since  coagulation  is  so 
closely  allied  to  Sacculation,  it  follows  that  some  salts  will 
a.t  better  as  flocculating  agents  than  others.  From  their 
experiments,  Messrs.  Picton  and  Linder  conclude  that  the 
"  tervalent  metals  have  the  highest  coagulative  power, 
bivalent  metals  about  one-tenth  of  this  power,  and  univa- 
lent metals,  including  hydrogen  and  ammonium,  less  than 
one  five-hundredth";  ammonium  salts  are  more  powerful 
than  potassium,  and  the  latter  are  strouger  than  sodium. 

In  the  discussion  which  followed  the  reading  of  the  first 
paper,  Mr.  Herbert  Jackson  called  attention  to  the  fact  that 
coagulation  was  similar  to  the  phenomenon  observed  during 
the  washing  of  many  precipitates,  such  as  lead  hydrate  and 
silver  nitro-prusside,  which  furnish  turbid  solutions  and 
refuse  to  settle  when  the  liquid  in  which  they  are  suspended 
approximates  to  pure  water,  but  which  flocculate  when  a 
drop  of  saline  solution,  as  sodium  acetate  or  potassium 
nitrate,  is  added. 

The  use  of  Hot  diluting  agents  does  not  appear  to  be  so 
generally  known  as  it  might  be,  for  in  the  various  methods 
of  analysis  one  is  sometimes  advised  to  add  this,  that,  or 
the  other  salt.  The  reason  for  so  doing  is  sometimes  given, 
but  a  choice  of  flocculating  agents  neve  r  is  ;  and  it  is  with  the 
idea  of  altering  this  rule-of-thumb  state  of  things  that  I 
have  ventured  to  collect  and  bring  before  you  a  few 
examples  of  flocculation  and  of  coagulation.  At  the  same 
time,  a  few  .suggestions  are  made  which  1  trust  may  be 
useful. 

What  i-  usually  admitted  to  be  one  of  the  most  trouble- 
substances  to  filter  i-  barium  sulphate  precipitated 
from  a  solution  of  chlorides.  It  is  frequently  recommended 
to  have  the  hydrochloric  acid  in  considerable  excess,  and  to 
boil  the  solution  for  some  time.  Instead  of  the  hydro- 
chloric acid  being  present  in  quantity,  ammonium  chloride 
may  be  used  with  precisely  sim  lar  results;  but  surely  it  is 
only  a  little  extension  of  the  principle  to  suggest  that 
ammonium  chloride,  or  better,  perhaps,  ammonium  nitrate, 
would  I.,  a  good  substitute  for  water  in  washing  the  preci- 
OD  the  filter.  Since  \lcssi-.  Picton  and  Linder  have 
shown  that  the  precipitates  carry  down  traces  of  the 
flocculating  base  which  cannot  be  washed  away  by  water, 
it  follows  that  nonvolatile  salts  cannot  he  employed  where 
the  precipitati  has  to  be  ignited  and  weighed,  and  conse- 
quently in  Mich  caoes  only  sails  of  ammonium  and  the  acids 
are  permissible,  lint  they  have  also  shown  that  the  firmly 
adhering  base  of  tin  coagulant  may  be  displaced  by  the 
action  of  other  bases,  ami  therefore,  in  cases  where 
olatile  ~aHs  have  ben  used,  the  objectionable  base 
may  be  iliininat.il  by  uihsi-qucnt  washing  with  solutions  of 
acids  or  ol   ammonium  -alts,     if  precipitation,  even,  has 


taken  place  in  presence  of  non-volatile  bases,  water  is  not 
sufficient  for  the  elimination  of  the  adhering  traces  of  these, 
and  recourse  must  then  be  had  to  solution  and  reprecipitation, 
or  to  the  quicker  washing  with  a  volatile  electrolyte.  These 
fixations  and  replacements  recall  the  fixation  of  bases  by 
basic  silicates  and  by  double  humates  in  the  soil. 

In  the  determination  of  phosphoric  acid,  the  precipitated 
phosphomolyhdate  of  ammonia  is  washed  with  diluted 
molvbdate  of  ammonia  solution,  dilute  nitric  acid,  or  with 
a  solution  of  ammonium  nitrate,  in  order  to  prevent  it 
passing  through  the  filter  paper.  Of  the  three  bodies, 
ammonium  nitrate  lends  itself  hest  for  this  purpose,  since, 
owing  to  its  neutral  reaction,  the  yellow  precipitate  is 
sooner  ilisMilwil  in  ammonia,  and,  moreover,  a  smaller 
volume  of  filtrate  is  obtained.  When,  however,  large 
amounts  of  iron  are  present,  as  in  the  nitric  acid  solution 
of  soils  or  basic  slags,  the  ammonium  nitrate  should  be 
acidified  with  nitric  acid,  and  il  is  well  to  have  a  little 
ammonium  citrate  dissolved  in  the  dilute  ammonia  sub- 
sequently used  in  dissolving  the  phosphomnlybdate.  The 
addition  of  ammonium  nitrate  to  the  stock  solution  of 
molybdate,  to  the  extent  of  10  per  cent.,  not  only  assists 
the  precipitation  of  the  I'mmonium  phosphomoiybdate,  but 
also  prevents  the  precipitation  of  yellow  molybdenum 
trioxide,  should  the  reagent  be  kept  for  any  length  of 
time. 

Silver  chloride  is  generally  precipitated  in  presence  of 
an  excess  of  free  nitric  acid,  which  causes  the  precipitate 
to  collect  in  large  flocks,  and  any  tendency  which  these 
may  have  to  break  down  and  pass  through  the  filter  paper 
can  be  checked  by  using  water  acidified  with  nitric  acid  for 
washing  instead  of  ordinary  distilled  water.  In  the 
volumetric  estimation  of  chlorine  by  direct  precipitation,  a 
few  cubic  centimetres  of  a  solution  of  aluminium  nitrate 
will  be  found  to  he  more  useful  than  nitric  acid,  since  it 
causes  a  better  coagulation,  the  flocks  are  denser,  and  the 
fluid  becomes  clearer,  so  that  the  end  of  the  reaction  is 
more  easily  seen. 

There  is  rather  an  anomalous  case  in  the  estimation  of 
m.mgauese  by  precipitation  with  permanganate.  Zinc  salts 
are  added  and  the  liquid  kept  hot  to  "  regulate "  the 
precipitation  of  the  dioxide.  It  seems  to  be  a  case  of 
coagulation  or  flocculation,  since  iron  salts  may  be  substi- 
tuted, hut,  curiously  enough,  neither  aluminium  nor  barium 
salts  are  said  to  have  the  same  desirable  effect. 

In  the  separation  of  nickel  and  cobalt  qualitatively,  by- 
means  of  potassium  ferrieyanide  and  ammonia,  the  opera- 
tion is  greatly  facilitated  by  the  addition  of  an  excess  of 
ammonium  chloride  to  the  slightly  acid  solution  of  the  two 
metals.  The  cobalt  ferrieyanide  becomes  much  denser  aud 
does  not  run  through  the  filter. 

In  the  extraction  of  chlorides  and  nitrates  from  large 
quantities  of  soil,  the  exhaustion,  with  a  dilute  solution  of  a 
suitable  flocculating  agent,  such  as  potassium  sulphate  or 
lime  water,  will  not  only  counteract  any  tendency  which  the 
clay  particles  may  have  to  pass  into  the  extract,  but  also, 
by  maintaining  the  flocculated  condition,  enable  the  extrac- 
tion to  be  quicker  and  better  made. 

The  appearances  of  small  quantities  of  calcium  oxalate. 
when  precipitated  in  the  presence  and  in  the  absence  of 
excess  of  ammonium  salts,  are  sufficient  to  show  that  these 
flocculating  agents  are  decidedly  advantageous,  and  should 
they  be  also  used  in  the  washing,  the  floccules  will  be 
maintained,  and  there  will  be  little  tendency  for  the  oxalate 
to  pass  through  the  filter  paper. 

Thus  far  in  these  examples  the  flocculating  or  coagulat- 
ing agents  have  been  used  in  neutral  or  in  acid  solution. 
A" considerable  number  of  our  precipitates,  however,  are 
effected  in  presence  of  alkaline  hydrates,  or  of  salts  with 
an  alkaline  reaction.  The  hydrates  or  basic  salts  of  the 
metals  and  the  earths  act  as  flocculating  agents,  while,  on 
the  other  hand,  the  hydrates  of  potassium,  sodium,  aud 
ammonium  appear  to  prevent  flocculation  to  a  greater  or 
less  degree.  Fortunately  the  metallic  hydrates  or  basic 
salts,  which  are  the  precipitates  generally  obtained  by  the 
action  of  the  stronger  alkalis,  are  gelatinous,  and  to  a 
certain  extent  self-eontractilc,  especially  in  the  heat. 

The  effect  of  alkalis  is  perhaps  best  seen  in  their  action 
on    soils,    or   on  clay   particles   suspended   in  water.     The 
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alkali*!  alkaline  carbonate*,  phosphates,  and  oxalates  prevent 
sedimentation,  while  lime,  as  a  type  o(  the  earth}  hydi  I 
isoneol  tin-  best  flocoulenta  which  we  hare.  The  action 
o(  tin.'  neutral  phosphate*  and  oxalate*  of  the  alkalis  in 
preventing  Bocculation  can  be  explained  by  the  prodnol 
of  .in  alkaline  solution  through  the  doable  da  imposition 
which  will  ensue  between  these  mid  the  lime,  magnesia,  &c. 
ol  in  combination  with  basic  silicates  nud  double 
I.  u  ma  to. 

in  one  place  in  Messrs.  Picton  and  Cinder's  papers 
.-.in  I  find  any  mention  of  the  action  of  alkalis  on  Boccula- 
i  ion,  and  that  is  In  connection  it  itb  <  tango  re  I.  [n  alkaline 
solution  it  was,  in  contrast  to  its  behaviour  in  neutral  and  acid 
solution,  found  to  be  alterable  through  irthenware. 

Evidently  io  alkaline  solution  Congo  red  does  Dot  consist 
of  such  large  molecular  aggregates  as  in  neutral  or  acid 
solution?,  ami  consequently  is  not  so  easily  coagulated. 

Examples  of  coagulation  by  means  of  metallic  hydrate* 
are  to  be  Been  in  the  coagulati  in  of  allium  ipper 

hydrate  (Shiner's  reagent),  of  colloid  organic  matter  by 
basic  lead  acetate,  and  by  basic  aluminium  and  iron  salts  iu 
the  formation  of  lakes  and  precipitation  of  sewage.  It  i- 
true  that  this  coagulation  may  be  explained  by  the  forma- 
tion of  insoluble  double  compounds,  and  so  he  mad-  to 
appear  quite  distinct  from  Bocculatton,  but  a  sharp  line 
cannot  be  drawn  between  the  two  phenomena.  Ones  the 
coagulating  hydrate  is  removed,  the  organic  matter,  unless 
it  has  been  altered  as  with  the  albuminoids,  generally 
becomes  again  soluble,  just  as  when  the  flocculating  agent  is 
washed  away  the  Boccules  are  destroyed  and  an  emulsion- 
like  condition  produced. 

(  bganie  matter  contained  iu  some  alkaline  solutions — as, 
for  example,  the  aqueous  extract  of  farmyard  manure — can 
be  readily  removed  by  the  addition  of  a  few  drops  of  a 
solution  of  aluminium  sulphate.  The  organic  matter  in 
the  almost  black  solution  coagulates  at  once,  and  the  clear 
colourless  liquid  can  be  readily  tillered  and  washed,  or  the 
whole  solution  made  up  to  some  volume,  filtered  through  a 
ilrv  filter,  and  an  aliquot  portion  taken  for  the  estimation  of 
chloride*  or  nitrates. 

The  power  of  the  alkalis  in  preventing  Bocculation  may 
be  minimised  by  the  simple  process  of  taking  care   not  to 
add  an  excess  of  alkali  or  by  adding  a  considerable  ei 
me  flocculating  agent. 

;  Instance  of  theformi  te  the  precipitation 

of  zinc  as  sulphide  by  the  method  of  dean  Meunier,  lately 
abstracted  in  the  .Journal  of  the  Chemical  Society.  The 
author  adds  ammonia  carefully  till  the  precipitate  is  just 
fsolved,  and  passes  sulphuretted  hydrogen  through  the 
solution  till  precipitation  is  complete,  as  indicated  by  testing; 
the  solution  with  ferrous  sulphate.  "  The  precipitate  IS 
n  adiK  filtered  and  washed,  especially  if  the  liquids  are 
warm.  The  precipitate  is  not  interfered  with  hy  relatively 
large  quantities  of  ammonium  salts."  Iu  this  process 
minimum  amount  of  alkali  is  employed ;  there  is  no  excess 
of  ammonium  sulphide — the  sulphides  and  especially  the 
polysulphides  retard  Bocculation  strongly — and  there  may 
be  large  quantities  of  ammonium  salts.  With  regard  to  the 
latter,  it  may  be  said  that  ammonium  salts  certainly  do  not 
interfere  with  precipitation;  they  rather  assist.  Tint  they 
do  so  can  be  shown  by  possibly  one  of  the  best  examples  of 
their  action  iu  alkaline  solution. 

A  dilute  solution  of  a  nickel  salt  is  taken,  saturated  with 
sulphuretted  hydrogen,  and  treated  with  an  excess  of  am- 
mouium  hydrate.  The  sulphide  so  produced  is  filtered  with 
difficulty,  and  the  filtrate  is  generally  coloured.  Should, 
however,  half  of  the  unfiltered  liquid  be  treated  with  an 
immoninm  chloride,  Bocculation  is  soon  apparent, 
filtration  ear,  he  easily  effected,  aud  a  clear  filtrate  obtained. 
The  use  of  ammonium  chloride  in  this  way  has  been  found 
exceedingly  useful  in  the  laboratory,  when  separating  the 
metals  of  the  iron  group  qualitatively. 

But  the  action  of  ammonium  salts,  which  appear  to  be 
the  best  flocculating  agents  in  alkaline  solution,  can  he 
shown  in  a  more  commonly  occurring  case  of  precipitation, 
viz.,  that  of  ferric  hydrate.  A  solution  of  ferric  chloride, 
when  treated  with  an  excess  of  caustic  potash  in  the  cold, 
gives  a  gelatinous  precipitate.       Should  an  ammonium  salt. 


a-  ammonium  nitrate,  havi  been  previously  added,  the 
precip  irate    is  charly    lug*  gelatinous j  it  settle* 

;.  contracts  more  on  warming,  and  filtration,  in  con 
quence,  i*  much  more  rapid.     Iu  continuation  of  this  id<  a. 
one   find*   thai    washing   the  precipitate   with  ammonium 
nitrate  in  -  causes   a  faster  filtration.     There  is 

no  doubt,  however,  that  when  the  precipitation!*  effected 
in  the  presence  of  the  flocculating  agent,  the  results  are 
far  superior  to  my  subsequent  attempt  at  Boccnlation. 
Although  by  the  washing  with  ammonium  nitrate,  flltral 
may  not  always  be  taster  than  when  water  is  employed,  yel 
the  pi  is  alwaj  s  sooi  ing  alkali. 

Salts  of  potassium  and  sodium,  so  far  as  the  c  lagulation  ol 
ferric  hydrati  is  concerned,  do  not  seem  to  have  much 
effect  in  p  f  their  hydrates.    This  ia  at  variance 

with  what  has  been  observed  iu  the   volumetric  estimation 
In  using  a  I'ehliog's  solution  made  with  CI 

soda,  thi  i  duced  cuprous  oxide  can  be  made  denser,  and 
the  end  reaction  can  h  enhj  the  addition  of  two  or 

more  gramme*  Of  potassium  sulphate  per  test.     In  prep.  ' 

the  reagent,  however,  caustic  potash  is  to  be  recommended 
in  place  ol  la  for  giving  a  more  compact  precipi- 

tate. The  heating  and  the  relative  density  of  the  solutions 
will  probably  account  for  the  observed  difference  in  the 
action  of  potassium  saits  upon  the  condensation  of  ferrie 
hydrate  and  of  cuprous  oxide. 

A  furthl  r  example  of  the  action  of  ammonium  salts  in 
alkaline  solution  i-  seen  in  the  repreeipitation  of  aluminium 
hydrate  from  an  alkaline  solution  of  potassium  or  sodium 
illuminate 

The  u  jrms.  of  ammonium  chloride  in  the  litre 

of  magnesia  mixture  not  only  assists  the  rapid  precipitation 
of  ammonium-magnesium  phosphate,  but  also  prevents  tie- 
possible  precipitation  of  magnesium  hydrate,  which  so 
times   occurs  when   the  whole   quantity  (To  grms.  per  litre  i 
is  employed. 

I  trust   thi-    these  few  examples  which   1  have  brought 
before  \ou  may   be  the   means  of   showing   the  advant 
that  are  to  bi    obtained  in  the  laboratory  by  the  use  of 
floccul::  filiating  agents. 
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Erratim. 

The   title   of  Fig.    1,  col.    2.  should   read    as  follows :- 
Cultivation  of  a  in  Glucose  Gelatin." 


THE  JOURNAL  OF  THE  SOCIETY   OF  CHEMICAL  INDUSTRY.        [Xov.  su.  imt. 


£T0tttSl)  £>tttt'01U 

I  - 

iiVjMJI  :  H.  G    II 


A.  C.  J.  Charher.  R.  C.  Me:. 

Juhti  Clark.  E.  Ostlere. 

E.  Cox.  Sir  R.  Pullar. 

C.  A.  Fawsitt.  J.  B.  Readnian. 

J.Gray.  H.Rose. 

D.Harris.  P.  Bottenburg. 

R.  A.  I  E.C.  C.lStanford. 

Robt.  Irvine.  D.  R.  Steuart. 

■W.  I.  Macadam.  R.  T.  Thomson 
A.  Macdonald. 

iturcr 
Thomas  Gray,  Technical  College,  204.  George  Street,  Glasgow. 


SESSION  1S97-9S. 


Meeting  held  on  Tuesday,  O.iober  26M,  1897 


CHAIRMAN'S  ADDRESS. 

The  Scottish  Section  of  the  Society  was  formed  at  a 
meeting  held  in  Glasgow  on  the  Sth  of  January  1884  ;  it  has, 
therefore,  nearly  completed  its  fourteenth  year.  After  an 
infancy  and  childhood  of  exceptional  vigour  and  promise, 
it  is  now  about  to  pass  into  the  periods  of  youth  and  man- 
hood, and  I  trust  that  my  successor  in  this  (hair,  14  years 
hence,  will  have  the  satisfaction  of  recording  an  equally 
successful  passage  through  these  later  periods. 

It  was  largely  due  to  the  wisdom  and  foresight  of  the 
founders  of  the  Section  14  years  ago,  that  these  early 
periods  were  passed  through  so  safely  and  successfully,  and 
that  the  Section  is  in  such  a  position  to  day  that  we  can 
look  backwards  with  pride  and  satisfaction,  and  forwards 
with  confidence  and  hope.  But  if  we  are  in  this  privileged 
position  through  the  wisdom  and  loyalty  of  the  founders  of 
the  Section,  it  behoves  us  to  remember  our  own  duties  and 
responsibilities  in  order  that  we  may  put  forth  our  best 
efforts  to  provide  for  the  growth  and  development  of  the 
Section  through  the  coming  years. 

In  setting  ourselves  to  enquire  how  we  may  best  forward 
the  interests  of  the  Society  of  Chemical  Industry,  it  is  not 
amiss  that  we  should  try  to  arrive  at  a  clear  idea  of  what 
are  the  actual  and  what  the  possible  functions  of  the 
Society.  In  the  Byelaws  the  objects  for  which  the  Society 
was  established  were  stated  to  be  : — 

a.  To  advance  applied  chemi-try  in  all  its  branches. 

b.  To  promote  the  acquisition  and  practice  of  that  species 

of  knowledge  which  constitutes  the  profession   of  a 
chemical  engineer. 

c.  To  enable  all  persons   interested   in  applied  chemistry 

to  meet  and  to  correspond,  to  facilitate  the   inter- 
change  of  ideas   respecting    improvements    in   the 
various  branches  of  chemical  manufacture,  and  to 
publish  and  communicate  information  on  such  sub- 
jects. 
The  first  of  these  declared  objects  is  sufficiently  wide  to 
contain   the   two   which  follow,    which    may    be  taken    as 
suggestions  more  in  detail  as  to  how  the  "Advancement  of 
Applied  Chemistry  "  was  to   be   secured.     The  wording  of 
o.  (the  second  object  that  it  was  at  first  intended 

that  the  Society  should  interest  itself  directly  in  the  educa- 
tion and  certification  of  Chemical  Engineers,  to  do  in  fact 
for  that  profession  whal  the  Institute  of  Chemistry  has  done 
for  professional  chemists,  or  the  Institute  of  Civil  Engineers 
has  done  for  the  members  of  that  profession.  So  far  as  I 
know,  nothing  was  evi  r  seriously  attempt. -.1  in  this  direc- 
tion. The  time-  were  certainlv  no;  ripe  for  any  such 
attempt  when  the  Soci  Ij  was  founded,  and  it  is  very 
doubtful  if  it  i-  now  so  constituted  that  it  could  move 
in  this  direction  without  sacrificing  much  of  the  broad 
catholicity  in  its  membership  "hich  I  venture  to  think  is 
one  of  its  very  best  characteristics.  It  onght  immensely  to 
strengthen   the   claim-  of  th,.  Society   to  the  respect   and 


consideration  of  all  public  and  official  bodies,  that  it  is  in  uo 
sense  a  close  professional  or  trade  corporation,  but  that  it 
cvists  solely  for  the  benefit  of  all  of  the  industries  in  which 
chemistry  is  concerned,  and  for  the  benefit,  therefore,  of  the 
very  large  proportion  of  our  population  who  are  connected 
with  these  industries,  either  as  capitalists,  organisers,  op 
wage-earner.  It  is  only  necessary  to  glance  through  the 
lists  of  presidents,  members  of  council,  and  of  local  com- 
mittees past  and  present,  to  realise  how  widely  representative 
the  Society  is,  and  to  feel  assured  that  it  would  be  next  to 
impossible  to  use  it  for  any  narrow  or  selfi-h  professional 
or  trade  objects. 

The  Society,  having  from  the  outset  abandoned  this  idea 
of  taking  upon  itself  educational  and  diploma-granting 
functious,  has  to  a  large  extent  refrained  from  exercising 
any  directing  influence  over  the  technical  education  move- 
ment of  the  past  decade.  At  the  present  moment,  when 
public  attention  is  being  so  generally  directed  to  the 
question  of  the  commercial  competition  of  other  nations, 
and  the  important  hearing  on  it  of  technical  education,  1 
believe  there  is  uo  single  body  or  corporation  which  has  s» 
much  riijht  to  speak  with  authority  on  the  subject  as  the 
Society  of  Chemical  Industry  with  its  3,000  members,  drawn 
from  every  branch  of  chemical  industry,  as  well  as  from  all 
of  the  leading  universities,  colleges,  and  laboratories.  And 
yet  we  are  compelled  to  confess  tbat  the  Society  as  suck 
has  never  made  any  adequate  deliverance  on  this  great 
subject,  nor  has  the  council  in  its  representative  capacity 
ever  been  consulted  by  the  Government  or  by  municipal 
authorities  upon  educational  subjects.  Surely  there  is  here 
a  noble  opportunity  for  the  Society  to  fulfil  one  of  the 
express  objects  with  which  it  was  founded.  The  wise  and 
thoughtful  utterances  of  the  past  presidents  and  chairmen 
of  Sections,  show  how  much  latent  strength  there  is  within 
the  Society  to  deal  with  this  subject  if  the  collective  wisdom 
and  energy  were  judiciously  led  into  definite  channels. 

There  is  ground  for  much  satisfaction  in  the  conspicuous 
success  which  has  attended  the  attainment  of  the  other 
objects  set  forth  in  the  Byelaws.  Those  of  us  who  have 
regularly  atl  ended  the  meetings,  general  and  sectional,  and 
who  possess  the  15  volumes  ot  the  Journal,  which  form  so 
noble  a  record  of  work  done,  cannot  fail  to  realise  the 
splendid  impulse  which  has  been  given  to  the  more  scientific 
study  of  the  chemical  industries,  as  well  as  the  lasting 
benefits  which  have  followed  to  the  members  themselves 
through  the  freer  intercourse  which  the  Society  set  itself  to 
establish. 

The  "Advancement  of  Applied  Chemistry  in  all  its 
Branches  "'  appears  to  inclcde  the  proper  collective  repre- 
sentation of  chemical  industry  in  its  relations  to  the  legisla- 
ture and  to  the  executive  government,  Imperial  or  local. 
It  is  evident  that  the  Council  has  kept  this  function  of  the 
Society  before  it,  and  in  London,  at  least,  slow,  but  certain 
progress  is  being  made  towards  the  attainment  of  official 
recognition.  In  the  provinces,  on  the  other  hand,  little  cr 
nothing  has  been  accomplished  in  this  direction,  partly,  no 
doubt,  because  the  Sections  have  never  set  themselves 
seriously  to  work  to  obtain  such  recognition.  It  would  be 
gratifying  to  us  all  if  it  were  to  become  a  natural  and 
ordinary  thing  for  the  Lord  Provost,  and  corporation  of  a 
city  like  Glasgow,  to  invite  the  Society  to  organise  a  dis- 
cussion on  any  matter  of  public  interest  before  taking  803- 
important  steps  in  dealing  with  questions  of  industry  or 
health,  in  which  applied  chemistry  or  physics  take  a 
prominent  place.  I  do  not,  for  a  moment,  mean  to  suggest 
that  the  Society  should  in  such  cases  take  the  place  of  the 
paid  professional  adviser;  but  it  is  certain  that  there  are 
many  large  questions  which  might  be  profitably  discussed 
before  they  reached  the  stage  at  which  they  could  be 
judiciously  placed  in  the  hands  of  the  professional  expert. 
In  such  casts  a  free  discussion  by  men  trained  for  the  study 
of  technical  problems  would  certainly  help  to  clear  the  way 
for  final  settlement. 

To  take  another  example,  how  gladly  we  should  have 
received  and  complied  with  a  request  from  the  recent 
Petroleum  Committee  that  the  Society  as  a  whole  should 
discuss  the  great  question  of  safe  and  unsafe  oils,  and 
should  then  present  to  the  Committee  a  carefully  prepared 
report  embodying  the  results  of  these  discussions  iu  which 
both  sides  should  be  fairly  and  clearly  stated  and  argued. 
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With  such  a  report  before  it   the  Committee  would   have 

ition  of  the  Lords  of  the  Appeal  Court,  who 

So  Dot  themselves  bear  evidence,  but  ha\  e  the  <  \  idence  and 
arguments  brought  before  them  in  :i  clear  concentrated 
form,  and  with  the  personal  element  practically  eliminated. 
We  ".nit  the  public  '"  realise  that  the  members  of  this 
Society  have  enough  public  spirit  t'  be  willing  to  devote 
some  of  their  skill  end  experience  to  the  service  of  the 
ununitj  Such  service  i-  accepted  quite  naturally,  if  a 
man  proposes  to  repn  ent  a  constituency  in  Parliamant  or 
oaths-Town  Council.  We  do  not  propose  to  sacrifice  bo 
much  of  our  time  as  either  the  member  of  Parliament  or 
the  Town  Councillor;  but  we  arc  sincere  in  our  offer  Of 
service  and  we  think  it  will  have  a  value. 

Your  Committee  feel  that  the  time  lias  come  when  it  will 
lie  advantageous  to  introduce  certain  changes  in  tin  an 
ment  of  the  meetings  for  the  Session.  Hitherto  it  has 
been  the  custom  for  the  Section  to  meet  monthly  daring  the 
Session,  either  in  Edinburgh  or  Glasgow.  At  these  meetings 
a  large  number  of  interesting  and  valuable  papers  have 
been  read;  but  only  0  casionallv  has  it  been  possible  to 
deal  at  all  exhaustively  with  the  subjects  discussed,  a-  it  has 
seldom  been  possible  to  -.cure  a  full  attendance  of  members 
sufficiently  interested  in  the  special  branch  of  industry  dealt 
with.  There  are  many  reasons  for  this,  sum,-  of  the 
members  live  out  of  town,  and  for  those  who  live  in  town 
the  pressure  of  evening  engagements  is  such  that  meetings 
like  ours  are  apt  to  giv  ■  place  to  others  of  a  more  attrai 
kind. 

lor  the  forthcoming  Session  it    is  proposed  to  hold  some 
of  the  meetings  at  centres  of  special  industry,  and  tod 
the  whole  afternoon  or   evening  to    the   reading  of  papers 
and  the  discussion    of    matters    likely    to   be  ot    interest  to 
manufacturers  and  their  employees.     If  this  scheme  can  be 
efficiently  carried  out  it  is  believed  that  benefits  both  direct 
and  indirect    will  accrue.     I    believe  that  a  great  deal  too 
much    has   been    made    of  the    supposed  unwillingness    of 
manufacturers  to  take  part  in  such  discussions,  or  to  allow 
their  employees  to  do  so  in  case  they  may  be  expected  to 
disclose  the  special  secrets  or  the  dearly  bought  experience 
of  their  manufacture.      Asa   manufacturer  who  has   had 
considerable  experience   in   working    new  processes,  both 
patented  and  unpatented,  I  have,  as  might  be  expected,  the 
utmost    sympathy    with    the   right    and   natural   desire    to 
conserve  the  results  of  bruins  and  experience  for  the  primary 
of  their  possessor,,  but  !    can    personally   testify  to  tin- 
great    help    which   my    own    work    has  received    from    the 
stimulus  of  meeting  workers  in  departments  other  than  my 
own,  as  well  as  from  the  unique  stores  of  information  con- 
tained in  the  Journal.     Having  been  the  recipient  of  these 
benefits  it   has   appeared  to   me  a  duty  to  try  from  time  to 
time  to  give  something  of  my  own  work  and  experience,  on 
the  chance  that  it  might   perhaps   be   helpful  to  some  other 
member.     To  those    who  feel  that  any  connection  of  them- 
selves or  their  employees  with  the  Society  might  endanger 
their  special   trade  secrets,  1  should    like   to  say   that  the 
Society  does   not   want   yours  or   any   man's  secrets,  but  it 
does  urgently   want  you  to  join  in  the  intelligent  discussion 
of  the   scientific  principles    which  underlie  each  and  every 
manufacture,  and  it  can  promise  you  that  if  you  give  to  the 
common  fund  some  of  your  wisdom  and  experience  you  will 
receive  in  return  the    powerful  stimulus  of  criticism,  which 
mav  lead  you  to  do  your  own  work  better.     And   further, 
that  by  contact  with  the  active  minds  in  other  branches  of 
industry  your  own  mental  horizon  will  be  widened,  and  you 
may  find  that    principles  which  have  been  worked  out  in 
some  widely   different  branch  of  industry  have  a  valuable 
application  to  your  own  special  work. 

It  is  one  of  the  most  important  functions  of  the  Society 
to  aid  in  opening  up  cross  tracks  between  the  various 
departments  of  chemical  industry.  Some  manufacture  may- 
be languishing  tor  want  of  a  new  raw  material,  another 
may  be  at  a  standstill  for  want  of  some  special  kind  of 
plant,  which,  all  unknown  to  the  manufacturer,  is  perhaps 
in  regular  use  in  another  department  of  industry.  The 
Society  ought  to  be  the  instrument  for  bringing  these 
interests  into  touch. 

What  the  Committee  most  desire  is,  that  the  manufac- 
turers   and   employees   connected    with    special    industries 


ihonld  be  willing  to  utilise  the  Society  by  bringing  np  at 
its  meetings  or  by  correspondence,  problems  and  difficulties 
which  may  be  limitiugor  injuring  their  industry.  These 
difficult^  -  need  doI  do  i  warily  be  of  a  purely  technical  oi 
chemical  kind  they  may  be  legislativi  rfi  oi 
merci&l.  As  i  reminded  you  a  little  while  ago,  the  first 
and   eh  .i   ot   the  Soi  ietj  u    'To  Advanci     \p 

t  hemistry  in  all  its  Branches."     Surely  that  is  wide  c igh 

to    cover   every    possible    ease    that     we    tnaj     have    to    deal 

with. 

I'll,  re  is  a  feeling  in  the  Committee  that  something  should 
be  done  to  give  the  meetings  more  of  a  social  characl 

that  the  members  may  have  some  opportunity  for  c 

lion.  This  would  have  many  advantages,  not  the  least  of 
•  hich  would  be,  that  the  older  members  might  take  the 
opportunity  of  becoming  acquainted  with  tin-  younger  men 
who  have  still  their  position  to  make.  This  would  be  good 
for  both  classes.  The  young  men  arc  oa  the  outlook  for 
in  »    spheres  of   usefulness,  and    it  is  to  the  older  men    the\ 

must  look  to  provide  them  with  these.  The  older  men 
want  young  hands  and  active  brains  to  help  them,  and  it 
ought  to  be  worth  their  while  to  keep  in  touch  with  the 
coming  men.  If  the  new  scheme  for  holding  meetings  at 
various  places  in  the  country  is  found  to  he  workable,  on, 
of  its  advantages  will  be  that  the  meetings  will  necessarily 
be  much  more  social. 

In  connection  with  this  proposed  new  departure  allow 
me  to  illustrate  my  meaning  by  a  reference  to  a  trade  with 
which  you  are  all  more  or  less  familiar.  1  refer  to  the 
shale  oil  industry. 

The   history  of  ibis   trade  for    nearly  20   years  has  been 
one   long    struggle  against    the   results  of   excessivi     com- 
petition   from  abroad.      Xo  sooner    has  an   improved  yield 
or  a  reduced    cost  been  evolved    to  meet  a  decline  in   selling 
price,  than  the  trade  has  been  faced  by  a  further  decline, 
and  the  hoped-for  margin  of   profit  has  again    disappes 
No   one  who  knows    the  history  of  the  industry  can  doubt 
that  a  splendid   battle  has  been   fought  against"  very  fa 
odds.     But   the  very-  fact  of  the  great  technical   strength 
within  the  industry  has  perhaps  kept  it  from  gaining  all 
the  advantage  which    might  have  been    derived  from"  the 
resources  of  some  other  branches  of  industry,  either  through 
the    adoption   of  entirely   new    processes    or  apparatus,    or 
through   the  finding  of  new  outlets  for  the  products  of  the 
industry.     The   time   appears    to  have   arrived    when,  by   a 
full  presentation  of  the  circumstances  of    the  industry,  such 
;  !     made  through  the  Society's  meetings  and  Journal, 
opportunity  may  be  given  for  some  entirely  new  departure 
which  may  save  a  most  important  industry  from  the  danger  of 
extinction.      In    view  of    tin-   great    importance   of   the    oil 
industry    in   Scotland,    the  Committee   ot"  the  Section    have 
arranged    to  hold    the   second    meeting  of  the    Session    at 
Broxburn,  when    various    sublets    will    be    presented     for 
discussion.     In   order  to  clear  the  way  for  a  discussion   of 
the  special  points  which  are  to  be  brought  before  that  meet- 
ing, it   appeared  desirable  that   a   portion  of  the  address  at 
this  opening  meeting  should  be  devoted  to  a  general  survev 
of   the   technical    and    commercial    position    of   the   shale 
industry.     It   is  hoped  that   this  general  sketch   may-  be  the 
means  of  arousing  such   an  interest  in  the  industry  as  will 
ensure    the    presence  and   help  at   the  Broxburn   meeting  of 
members,  whose  talents  and  abilities  have    not    yet    been 
directed  to  the  problems  of  the  shale  industry.      It  is  further 
hoped   that    the    Broxburn    meeting  may   be   the    means  of 
introducing   to    the    notice   of  technologists    who   are   cot 
familiar  with  them,  the  wide  range  of  products  which  are  so 
plentifully  and  cheaply  produced  in  this  industry. 

During  the  past  14  years,  papers  dealing  with  various 
features  of  shale  oil  manufacture  have  from  time  to  time  been 
read  before  the  Section,  and  priuted  in  the  Society's  Journal, 
and  in  his  opening  address  in  1894  Mr.  Kobert  Irvine 
described  certain  new  developments  in  connection  with  the 
visit  of  the  Society  to  Broxburn  Works,  but  no  attempt  has 
been  made  to  give  any  general  resume  of  the  progress  all  along 
the  line  in  this  interesting  industry.  It  is  quite  natural 
that  papers  dealing  with  special  inventions  or  details  should 
treat  of  their  subjects  at  so  clos..-  a  range  that  the  resulting 
pictures  are  more  or  less  "  out  of  scale  "  when  viewed  in 
connection   vith  the  larger  interests  of   which    they  only 
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form  n  part,  so  that  it  would  seem  as  if  au  occasional 
corrective  ought  to  be  applied  iu  the  shape  of  a  general 
survey  of  the  whole  subject  from  a  broader  point  of  view, 
i  in  more  than  one  occasion  I  have  advocated  the  cultivation 
of  such  general  surveys  ;  but  that  it  is  one  thing  to  preach 
and  quite  another  thing  to  practice,  I  soon  found  out  while 
preparing  the  following  sketch,  for  the  subject  grew  larger 
and  larger  while  the  time  for  preparation  grew  shorter;  I 
feel  impelled  therefore  to  ask  your  indulgence  iu  so  far  as 
my  sketch  has  fallen  short  even  of  my  own  ideal. 

THIRTY  YEARS  OF  PROGRESS  IN  THE  SHALE 
OIL  INDUSTRY. 

BY    GEORGE    BBJLUBY. 

Phje  consideration  of  this  subject  naturally  begins  with  its 
raw  material,  the  shale,  but  as  the  shales  of  Mid  and  West 
Lothian  have  been  fully  described  by  Mr  Robert  T. 
Moore,  C.E.,  in  a  paper  read  before  the  Federat  d 
Institution  of  Mining  Engineers  iu  1892,  it  is  on'y 
necessary  for  our  present  purpose  to  refer  to  this  part  of 
the  subject  in  very  general  terms.  These  shales  occur 
below  the  coal  measures,  and  taking  them  in  their  order 
from  above  downwards  they  are  known  as  Fells,  the 
Broxburn,  the  Dunnet,  the  Barracks,  and  the  Pumpherston 
seams.  Broadly  speaking  the  working  of  these  seams  in 
point  of  time  has  followed  the  same  order.  The  Addiewell 
Works  were  put  up  over  30  years  ago  to  distil  the  Fells 
seam,  Uphall,  Oakbank,  and  Ualmeuy  followed  up  with  the 
Broxburn  seams.  Ten  years  later  the  Broxburn  Works 
came  in  with  its  splendid  field  of  the  same  seams,  and  five 
years  later  the  Pumpherston  and  Holmes  Works  took  up 
the  Pumpherston  shales.  The  Dunnet  and  Barracks  seams 
came  into  general  use  at  about  the  saive  time  as  the 
Pumpherston.  Fells  seams  yielded  about  35  galls,  of 
crude  oil  per  ton,  Broxburn  seains  about  32  galls.,  Dunnet 
-earns  about  25  galls.,  and  Pumpherston  about  20  galls. 
The  lower  seams,  as  a  rule,  yield  a  larger  percentage  of 
paraffin  wax,  and  more  ammonia  than  those  above  them, 
and,  occurring  as  they  do  in  thicker  beds,  they  can  be 
worked  more  cheaply,  so  that  the  difference  iu  oil  yield 
does  not  correctly  represent  the  difference  iu  their  value. 
Thirty  vears  ago  the  chief  supplies  were  drawn  from  the 
Fells  and  Broxburn  seams,  while  to-day  the  Pumpherston 
and  Dunnet  are  at  least  equally  important  sources.  These 
changes  iu  the  character  of  the  shales  worked  during  the 
past  30  years  are  so  important  that  they  must  not  be  lost 
-ight  of  in  what  follows  : — 

Retorting  or  Distilling  the  Shale. 

When  I  joined  the  Oakbauk  Oil  Company  in  1869  a 
fierce  controversy  raged  between  the  respective  upholders 
of"  Vertical  and  Horizontal  Retorts.''  and  I  well  remember 
my  initiation  into  the  mysteries  of  the  subject  by  my  early 
instructor,  Mr.  John  Galletly,  who,  as  chemist  to  Mr.  James 
Young,  founder  of  the  industry,  had  acquired  an  imuicnse 
fund  of  experience  both  valuable  and  unique. 

The  vertical  retort  was  a  cast-iron  tube  of  oval  or  circular 
cross  section,  built  vertically  in  an  oven  of  brick  work.  At 
the  top  of  the  tnbe  was  fixed  a  charging  hopper  closed  by  a 
bell  valve,  while  the  bottom  end  dipped  a  few  inches  under 
water,  contained  in  a  shallow  iron  tray  or  pan.  Every  hour 
or  so  a  small  quantity  of  "-pent  shale"  was  raked  out 
from  the  bottom  through  the  water  in  the  tray  which  served 
the  double  purpose  of  closing  the  retort  and  quenching  the 
•'  spent  shale."  After  every  draw  a  corresponding  quantity 
of  fresh  shale  was  introduced  through  the  bell  valve  in  the 
hopper  so  that  the  heated  portion  of  the  retort  was  kept 
filled  with  shale.  The  volatile  products  were  removed  by 
an  exit  pipe  at  the  upper  part  of  the  retort.  Fig.  1  shows 
tort  in  vertical  cross  section. 

The  horizontal  retort  was  a  tube  of  cast  iron  of  ova 
rectangular  or  I)  -  ross  section  closed  at  one  end  by  an  iron 
door  and  provided  at  the  other  end  with  an  exit  pipe 
through  which  the  vapours  and  gase-  were  led  to  con- 
densers. These  tubes  were  set  horizontally  iu  brick  ovens 
heated  by  coal  fires,  iu  seme  cases  the  setting  was  similar 
to  that  of  the  ordinary  gas  retorts  :  but  Fig.  2  show-  a 
form  of  setting  which  was   commonly  used   at   the  period 


^U. 


referred  to.  They  were  usually  filled  with  shale  through 
the  end  door  like  gas  retorts,  but  sometimes  a  charging 
hopper   was  provided  on   the   top  side  of  the  retort ;  after 

being  filled  with   shale 
Pig-  1  ■  the    doors    were    luted 

with  fireclay  and 
screwed  up  tightlv. 
The  volatile  products 
were  driven  off  in  from 
16  to  24  hours,  after 
which  the  "spent  shale" 
was  removed  by  the  end 
door  and  a  fresh  charge 
was  introduced.  These 
horizontal  retorts  were 
called  intermittent,  and 
the  vertical  retorts  con- 
tinous  working.     Steam 

A  was     regularly      intro- 
~_j  duced    into    the    lower 
JzRlI                            '{    cud  of  the  vertical  re- 
torts  to  help  to   sweep 

the  oil  vapours  upwards 
CCT'°"'  to    the   exit    pipe,   but 

was  seldom  or  never 
used  in  horizontal  re- 
torts. A  great  variety 
of  both  forms  were  to 
be  found  at  work  in  the 
year  1869,  each  form 
had  its  partisans  who 
believed  that  the  true 
wisdom  was  only  to  be 
found  in  their  particular 
retort  benches. 

Iu  Oakbank  Works, 
iu  1869,  the  retort  plant 
consisted  of  one  bench  of  horizontal  retorts  and  several 
benches  of  small  vertical  retorts  of  circular  cross  section. 
As  these  different  retorts  were  worked  side  by  side  for 
several  years,  we  had  ample  opportunity  to  test  the  one 
against  the  other.  From  shale  of  the  Broxburn  seam  the 
horizontal  bench  yielded  24 — 25  galls,  per  ton  of  shale 
of   a  light   clean    crude  oil, 


Old  Vertn  \l  Retort. 


Fig.  2. 
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while  the  vertical  benches 
yielded  32 — 33  galls,  of  a 
heavier  and  a  darker  oil, 
which  lost  more  on  refining 
than  the  horizontal  oil,  but 
yielded  a  larger  percentage 
of  paraffin  wax,  then,  as  now, 
the  most  valuable  constituent 
of  the  crude  oil.  This,  to- 
gether with  a  larger  yield  of 
ammonia,  turned  the  scale  in 
favour  of  the  vertical  retort, 
and  Oakbank  became  com- 
mitted to  that  form. 

The  proper  principles  for 
setting  and  filing  retorts  had 
not  yet  been  arrived  at,  and 
the  waste  of  coals  and  of 
retorts  was  prodigious.  The 
furnaces  were  relatively 
enormous,  while  the  ovens 
iu  which  the  retorts  stood 
were  narrow  and  confined. 
The  flame  and  hot  gases  from 

these  powerful  furnaces  were  led  directly  round  the  lower 
parts  of  the  retorts,  but  to  protect  them  from  the  keen  action 
of  the  flame  these  parts  were  surrounded  with  fireclay  covers 
moulded  to  the  shape  of  the  retorts.  Coals  were  shovelled 
into  the  fires  often  at  the  rate  of  (i  cwts.  for  every  ton 
of  shale  distilled,  the  combustion  requiring  a  powerful 
chimney  draught,  which  dragged  large  quantities  of  the 
powdery  ash  of  the  coal  into  the  narrow  chanuels  sur- 
rounding the  retorts,  rapidly  closing  them  as  well  as 
adhering  to  the  hot  surface  of  the  retorts  and  forming  a 
non-conducting  coating  to  overcome,  which  involved  more 
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nnd  mora  rigorous  firing.     NaturnlVj  the  life  of  the  retorts 
theou  i  BBBrt,  they  generally  bulged  a  little  below 

the  oentre,   and   became  hopelessly    I led    und     i  .i-ked, 

sometimes  even  In  6,  9,  01  IS  months,  especially  if,  at  any 
time,  the  firemen  had  the  run  of  a  better  class  of  coal  than 
i  1  been  accuston 
The  crude  oil,  costing  Irf.  or  more  per  gallon,  - 
a  loss  of  -in  pet  cent,  on  refining]  and  onlj  <•  "it  lined  about 
;  per  cent  of  paraffin  scale;  an  oil  which  to-day  would  be 
.  onsidered  by  any  refiner  too  dear  at  a  Irf.  per  gall 

It  was  just  at  this  time  [1868-69)  that  Mr.  William 
Young  was  busy  re-dlscovering  the  virtues  for  paraffin 
making  of  that  "low-red  heat"  which  nearly  20  years 
before  Mr.  .lames  Young  had  laid  down  as  the  proper 
temperature  for  the  distillation  of  shale,  but  which  the 
shale  distiller  had  never  been  able  to  attain  to  practically. 
Mr.  Young's  1868  retort,  Pig.  !.  was  the  outcome  of  these 
labours,  and  those  of  us  who  first  saw  and   analysed   the 

nderful  product  of  that 
gently-applied  low-red  heat,  felt 
instinctively  that  a  new  era  had 
dawned  upon  the  shale  distil- 
ling industry.  But  alas,  for  the 
complexity  of  the  technical 
mind,  instead  of  grasping  the 
simple  fact  that  the  no. 

excellent,  mainly  be- 
cause the  genuine  low-red  heat 
had  at  last  been  applied  to  the 
thanks  to  the  admirable 
setting  and  firing  of  the  re- 
tort, we  all  wandered  off  into 
theories  of  ,;  downward  "  and 
"upward"'  distillation,  and  a 
aew  controversy  broke  out 
which  bid  fair  to  be  as  pro- 
longed and  bitter  as  the  hori- 
versus  vertical  had 
been  ! 

\  '  ench  of  these  retorts  «a- 
erected  at   Oakbank   in   1871, 
and   continued     to   work     for 
many  years,   producing  an  oil 
of  fine  quality  :  but  a  closer  acquaintance  with  its  practical 
working    showed    that   the   double    casing,    while   adding 
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considerably  to  the  fir-' 
was  also  a  source  of  weak- 
wing  to  the  formation  of 
carbon  deposits  between  the 
outer  and  inner  shells  which 
prevented  the  free  pass 

beat  to  the  shale   and   added  to 
the  consumption  of  fuel. 

A  few  years  previously.  Mac- 
beth had  erected  retorts  in 
which  the  combustion  of  the 
shale  in  ihe  lower  parts  supplied 
heat  for  the  distillation  in  the 
upper  parts  of  the  retorts. 
This  retort  never  advanced  be- 
yond the  experimental  51 

Meantime.  Mr.  William 
Young  was  feeling  round  after 
a  further  advance  in  the  same 
direction,  by  which  the  residual 
carbon  of  the  "  spent  shale  *' 
was  to  supply  the  net 
fuel  for  the  distillation.  Iu 
1S72.  the  new  retort.  Fig,  4. 
was  brought  out  (Eng.  Pat. 
o|.>7.  I87S),  and  we  were  fain 
to  admire  the  ingenuity  with 
which  Mr.  Young's  "  gas  lute  " 
separated  the  distilling  zone  of 
the  retort  from  the  fire  cham- 
ber below,  into  which  the 
shale  passed  for  combustion: 
Hut  this  was  too  delicate  an  in- 
strument to  place  in  the  hands 
of  the  unskilled  labourers  who 
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work  retort-.     With  skilled  supervision  it  would  do  all  thai 
its  inventor  claimed  for  it;  but  unfortunately  with  l>< 
containing  hundreds  of   retorts  the  unskilled  labourci    bad 

to  be   reckoned  with,  and  often  entailed  much  wreckage  and 

misfortune  before   he  became  even  moderately  skilful  in 

handling  the  retorts. 

Hut  Mr.  Young  had  now  shown  us  that  the  requisite 
uniform  "  low-red  "  heat  t Id  ' btained  bi  the  combus- 
tion of  the  residual  carbon  of  the  "  spent  shale"  and  that 
this  heat  could  be  perfectly  well  applied  to  the  shale 
without  the  intervention  of  the  costlj  isingofthe 

1867  retort. 

The  finishing  touch  was  applied  by  Mr.  N.  M.  Hendersoi 
in  1878  when,  through  his  beautifully  designed  arrangement 
of  retort  ami  furnace  chamber,  the  carbon  of  the  spent 
shale  wa-  made  available  for  supplying  exactly  the  kind 
of  heating  required  without  making  too  man}  demands  on 
the  skill  and  attention  of  the  labourer.  This  retort  ha- 
been  so  often  describ  lumal,   1889,  100),  that  it 

is  only    necessary  to  i     attention    to    its  general 

construction  as  shown  in  Fig.  .".      (Eng.  Pat.  1327,  i*7:i.) 

Pig.  :,. 


st'.r.aN 


YOOXG,   SCOTT,   AND 

9repHBNS:  Bbtost,  1^72. 


Hekdeksos's  Ketobt,  18/ 

The  first  benches  of  Henderson's  retort  were  erected  in 
Oakbank  \Yorks  in  1874.  and  these  identical  retorts  con- 
tinued to  work  without  change  or  renewal  for  12  year- 
till  1886,  when  they  were  pulled  down,  not  because  they 
were  worn  out,  but  because  the  times  had  eha:  i 

When  the  Broxburn  Oil  Company  began  its  operations  in 
1878,  Henderson's  retorts  alone  were  erected,  and  there 
can  be  no  doubt  that  the  brilliant  success  of  that  Compam 
during  its  earlier  year-  wa-  largely  due  to  their  excellent 
qualities  and  perfect  suitability  to  the  sb ale  of  the  Broxburn 
seam.  Hitherto,  retort-  had  been  a  perpetual  source  of 
weakness,  and  in  the  older  works  a  large  -taff  of  brick- 
layers and  titters  were  continually  at  work  repairing  and 
renewing  tie  retort  benches,  pulling  down  the  worn  out 
and  rebuilding  the  new.  Now,  at  last,  it  was  felt  that  a 
kind  of  finality  bad   been   reached,  and  that  the  fortunate 
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manager  who  possessed  these  retorts  would  be  able  to 
leave  them  in  charge  of  his  subordinates,  and  devote  his 
skill  and  energy  to  perfecting  the  other  apparatus  of  the 
oil  work. 

The  directors  of  the  Oakbauk  Oil  Company  had  not  seen 
their  way  to  pull  down  the  vertical  retorts  and  replace 
them  by  Henderson,  so  in  1878  we  set  to  work  to  apply 
the  best  knowledge  of  the  time  to  improve  the  conditions 
of  the  shale  distillation  in  the  vertical  retorts.  Mr.  William 
Young's  results  had  shown  plainly  that  the  moderate  equal 
:  was  best  obtained  by  setting  the  retorts  in  large 
ovens,  with  a<  much  free  space  round  each  retort  as 
possible,  these  ovens  being  heated  by  furnaces  burning 
under  a  very  moderate  draught.  We  therefore  cleared  the 
old  settings  of  all  superfluous  flues  and  brickwork,  reduced 
the  size  of  the  furnaces,  anil  gave  every  inch  of  available 
space  to  the  ovens  iu  which  the  retorts  stood.  By  reducing 
the  amount  of  brickwork  with  which  the  retorts  had  been 
up,  the  available  heating  surface  was  considerably 
increased,  so  that,  although  the  working  temperature  of  the 
metal  of  the  retorts  was  reduced  to  a  very  dull  red,  barely 
visible  in  daylight,  the  same  through-put  of  shale  was 
maintained,  without  any  diminution  in  the  yield  of  crude 
oil.  The  effect  of  this  alteration  on  the  quality  of  the 
crude  oil  obtained  was  very  marked.  Instead  of  the  dark 
brown  low-yielding  oil  of  the  old  setting,  we  obtained  a 
clean  bright  green  oil,  which  contained  10  to  11  per  cent. 
of  paraffin  scale,  an  improvement  of  fully  2  per  cent.,  and 
valued  at,  at  least,  20d.  per  ton  of  shale.  The  other  pro- 
ducts were  improved  in  proportion.  The  coal  consumption 
was  reduced  from  5  cwt.  per  ton  of  shale  to  li  cwt.,  while 
the  cost  for  repairs  and  renewals  fell  to  a  fraction  of  the 
former   amount.      Fig.    6    shows   one   of   these    improved 

Fig.  6. 


Oakba.nk  Vbbtti  a.  Retort,  1880. 

settings  in  vertical  cross  section.  Retorts  of  this  form, 
which  were  rebuilt  in  1878,  were  practically  as  good  as 
lien  they  were  pulled  down  in  1886.  The  chief 
drawback  in  these  improved  vertical  retorts  was  that  the 
yield  of  sulphate  of  ammonia  was  reduced  from  lo  lb.  to 
abont  12  lb.,  a  loss  in  value  equal  to  about  4\d.  per  ton 
of  .-hale. 

In  the  matter  of  yields  aud  value  of  the   products   the 
Henderson   retort   had   little,   if   any,  advantage  over   the 


improved  vertical,  but  in  cost  of  working  the  advantage  was 
quite  decided.  While  the  vertical  retort  was  worked  by 
the  method  of  hourly  withdrawals  of  a  s-nall  portion  of  the 
charge,  which  was  replaced  by  introducing  a  corresponding 
quantity  of  fresh  shale  through  the  hopper  at  the  top,  the 
Henderson  was  completely  emptied  and  filled  every  17  or 
IS  hours,  and  was  practically  left  to  itself  for  the  whole 
of  the  intervening  time.  It  is  obvious  that  such  a  method 
of  working  can  be  carried  out  with  fewer  labourers  and  at 
a  correspondingly  lower  cost.  The  firing  by  means  of  the 
carbon  of  the  "  spent  >hale"  resulted  in  saving  a  portion 
of  the  coal  used  by  the  vertical  retort. 

Between  1878  aud  1880  Mr.  McCutcheon  at' Addiewell , 
and  Mr.  Jones  at  Dalmeny,  as  well  as  other  users  of  vertical 
retorts,  also  improved  their  settings  so  that  the  very  low 
grade  oil  of  the  earlier  years  had  become  a  thing  of  the 
past.  Various  attempts  were  made  at  Oakbank  still 
further  to  improve  the  vertical  retort.  The  diameter  of  the 
retort  was  increased,  and  a  greater  number  of  retorts  were 
fired  by  a  single  fire,  but  the  net  result  showed  no  improve- 
ment on  those  first  erected. 

Taking  stock  now  of  the  position  of  retorting  during  the 
period  1878-83,  we  fiud  that  at  Broxburn,  Burntisland,  and 
Linlithgow  the  Henderson  retort  was  used  exclusively,  while 
at  Addiewell  and  I'phall  it  had  partially  taken  the  place  of 
the  vertical  retort.  At  Addiewell,  Dalmeny,  Oakbauk, and 
Uphall  there  were  still  a  number  of  more  or  less  "  improved  " 
vertical  retorts  in  use. 

Iu  1880  the  comparatively  low  yield  of  ammonia  obtained 
from  the  improved  vertical  retort  forced  us  to  reconsider  the 
whole  subject  of  the  ratio  of  the  total  nitrogen  in  the  shale 
to  the  ammonia  obtained,  which  I  had  first  worked  out  iD 
the  years  1871-":!.  This  matter  was  laid  so  fully  before 
the  Section  in  1884  (this  Journal,  1884,  216),  that  it  will 
only  be  referred  to  now  so  far  as  is  necessary  to  complete 
this  historical  sketch. 

The  leading  idea  of  the  new  system  which  was  simul- 
taneously patented  by  Mr.  W.  Young  and  myself  in  1881 
was  to   subject  the   "  spent  shale  "  of  the  oil-making  retort 
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to  a  further  treatment  with  steam  al  a  higher  temperature 
ili. hi  1 1 1 u t  mutable  for  oil-making,  with  the  object  of  con 
verting  the  residual  nitrogen  of  the  shale  into  ammonia. 

Fhe  first  retort  for  carrying  out  this  double  process  was 
erected  at  Oakbauk  early  in  1881.  The  drawing*!  Fig.  7, 
shows  tliis  retort  in  vertical  cross  Beet  ion,  li  was  intended 
to  supply  the  answer  to  two  vitally  important  questions, 
iP  was  it  possible  economically  to  win  an  increased  yield 
■  '!  ammonia  by  the  application  to  the  spent  shule  of  a  higher 
temperature!  and  (8)  what  influence  would  this  supple- 
mentary treatment  of  the  Bhale  bare  upon  the  primary 
prooeas  of  paraffin  oil  distillation  which  \\;i-  t  i  take  i 
in  the  upper  part  of  the  apparatus  • 

The  latter  question  had  for  us  ;it  that  time  a  peculiar 
significance  as  we  liatl  onlj  emerged  from  the"  old  vertical  " 
period,  and  our  recently  acquired  horror  of  high  tempcra- 
turea  and  local  heating  made  us  specially  fearful  as  to  the 
results  to  he  expected  from  :i  retort  which  looked  like  tin- 
old  vertical  at  its  very  worst.  Fortunately  these  fears  were 
groundless,  and  I  shall  no)  easili  forget  the  delight  with 
which  we  first  saw  a  clean  looking,  bright  green  crude  oil 
running  from  the  condensers  of  the  nen  retort,  and  when 
an  assay  of  the  oil  showed  that  it  contained  to  the  full  as 
much  paraffin  wax  as  the  best  existing  crude  oils  while  the 
liquor  lank  contained  all  the  extra  ammonin  we  had  b  iped 
to  secure,  we  felt  that  our  nea  system  was  to  be  the 
salvation  of  the  trade!  That  the  new  system  ha-  indeed 
proved  the  salvation  ot'  the  trade  I  suppose  there  can  now 
be  no  iloubt,  but  alas  for  the  pleasant  feeling  of  duality 
which  we  bad  begun  to  associate  with  the  [lenders  in  retort 
and  its  simple,  almost  automatic,  distillation  of  our  shale,  it 
seemed  us  if  we  had  again  to  begin  the  whole  matter  of 
retort  construction  afresh  with  en  tain  new  and  formidable 
difficulties  thrown  in.  It  had  taken  years  to  arrive  at  the 
regulation  of  one  satisfactory  temperature  for  distillation, 
now  we  require  to  provide  for  tire,  and  one  o\'  them  much 
higher  than  any  thing  we  had  had  to  deal  with  before.  And 
this  high  temperature  not  only  affected  the  retort  itself  hut 
it  also  attacked  and  fused  the  shale  ash  which  had  been 
denuded  of  its  carbon  by  the  action  of  the  steam.  It  is 
evident  that  the  fusion  of  even  a  very  small  portion  of 
shale  occurring  near  the  bottom  of  a  long  comparatively 
narrow  tube  could  interfere  most  disastrously  with  the 
regularity  of  working  and  results. 

The  first  benches  of  retorts  under  the  ne«  system  were 
erected  at  Oakbank  during  the  summer  of  1881,  and 
justified  their  existence  by  producing  a  doubled  yield  of 
ammonia  along  with  an  increased  yield  of  paraffin  scale. 
With  careful  supervision  the  working  was  quite  regular  and 
satisfactory,  but  so  many  points  required  to  be  watched 
especially  during  the  education  of  the  letortmen  and  the 
results  of  neglect  or  carelessness  were  so  serious  that  this 
retort  was  not  the  tinal  expression  of  the  new  system. 

.Meantime  Mr.  W.  Young,  after  some  preliminary  trials, 
proceeded  with  the  erection  of  some  benches  of  retorts  at 
Pentland  Works  of  the  form  which  has  Biuee  become  so 
well  known  as  the  Pentland  or  Young  and  Beilby  retort. 
The  drawing,  Fig.  8,  shows  these  retorts  in  vertical 
section.  While  still  liable  to  the  dangers  and  disadvantages 
which  result  from  the  employment  of  so  wide  a  range 
of  temperatures  within  the  same  apparatus,  these  were 
minimised  by  the  larger  size  of  the  individual  retorts  by 
the  easily  accessible  curved  mouthpiece  and  door  and  by 
the  use  of  a  gas  generator  instead  id'  an  open  tire.  Large 
numbers  of  these  retrrts  have  been  in  constant  and 
successful  use  since  lSt'4  and  it  is  an  interesting  fact  that 
those  benches  of  retorts  which  have  been  least  altered 
or  interfered  with  have  continued  to  work  most  satisfactorily. 

TLe    monthly    s'atemer.t    of    the    Scottish    Mineral    'til 
\ssociation  for   last  April  showed  that  the  retorts  in  use    in 
Scotland  consisted  of  i  Henderson,  896 ;  Young  and  Beilby, 
3,636;  other  kinds.  336. 

No  sooner  were  the  genera]  principles  of  this  new  system 
and  its  results  published  than  numerous  inventors  set  to 
work  to  improve  upon  the  idea.  It  would  be  quite 
impossible,  even  if  it  were  desirable,  to  detail  all  of  these 
attempts,  many  uf  which  were  never  carried  out  on  a 
practical  scale  at  all,  but  considerable  interest  attaches  to  a 
few  of  them. 


irse  of  onr  experiments,  Mi    Young  and  I 

had  tried  the  ,  Meet  of   mixing  a  proportion    of   air   with   the 

steam  applied  al  the  lowci   end  ,t  the  retorts,   with  the 
object  of  burning  a   portion  nf  the  fixed  carboi 

supply  a  part  of  the  heat  necessary  to  enable  the  remainder 


1'ounc   \nd  Bkii.iii's  [ron   vm>  Brick  Retort. 

of  the  carbon  to  decompose  part  of  the  steam,  and  to  set 
free  the  fixed  nitrogen  as  ammonia.  The  plan  worked  quite 
successfully  so  far,  that  is  to  say,  the  carbon  of  the  "  spent 
shale  "  "as  nearly  all  burned  away,  and  a  good  yield  of 
ammonia  was  obtained,  although  a  lower  beat  was  applied  to 
the  outside  of  the  fireclay  retort.  As  every  volnm 
oxygen  in  the  air  took  in  with  it  four  volumes  of  nitrogen, 
the  quantity  of  air  that  could  bj  economically  employed  was 
very  small.  Up  to  a  certain  point  the  extra  volume  of  gas 
passing  up  through  the  red-hot  spent  shale  acted  usefully 
in  carrying  with  it  heat  that  was  available  for  effecting  the 
primary  distillation  of  the  oil  from  the  shale  in  the  upper 
part  of  the  retort.  It  also  helped  to  carry  off,  more  rapidly, 
tbeoil  vapours  astbey  were  formed, thus  reducing  the  amount 
of  secondary  decomposition  to  which  these  vapours  were 
subjected.  But  beyond  this  point  the  presence  of  the 
nitrogen  was  harmful,  not  beneficial.  The  volume  of  gas  from 
a  ton  of  shale  had  alreadj  been  increased  by  the  new  svstem 
from  2,o00  up  to  about  14,000  eb.  ft.  This  increase 
had  already  rendered  the  condensation  and  scrubbing  of  the 
more  volatile  parts  of  the  crude  oil  a  matter  of  considerable 
difficulty,  so  that  a  further  addition  to  the  volume  of  gas 
through  the  admission  of  atmospheric  nitrogen  increased 
these  difficulties,  and  was  looked  upon  as  not  economical. 
Further,  the  addition  of  a  quantity  of  inert  nitrogen  to  the 
gas  rendered  it  much  less  valuable  as  a  fuel. 

In  1SS4-S.,  an  attempt  was  made,  by  moans  of  what  was 
known  as  the  '•  Couper  Kae  retort,"  to  effect  the  separation 
of  the  ammonia  in  the  lower  retort  entirely  by  the  asrencv  of 
internal  heat  generated  by  a  free  mixture  of  atmospheric 
air  with   the  steam  introduced.      These   retorts    shown  in 
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li_-.   .'.  were   built    below    as     solid-walled    combustion 
chambers    entirely   without    Hues   or    means    of  external 

Fig.  9. 


t 


COUPEK   AND   Bae's    EeTOBT,    1883. 

heating.  After  a  considerable  amount  of  time  and  money 
had  been  spent  in  trying  to  get  satisfactory  results  from 
them,  these  retorts  were  finally  abandoned. 

Later  on,  Messrs.  A.  Neilson  and  A.  (.'.  Thomson 
renewed  the  attempt  to  work  with  air  combustion  in  the 
lower  part  of  a  retort  of  considerable  size,  built  like  a  blast 
furnace ;  but  I  understand  that  the  method  was  only  suc- 
cessful with  shales  containing  a  large  percentage  of  fixed 
carbon. 

When  it  was  found,  in  the  case  of  the  lVntland  retorts, 
that  the  joint  between  the  iron  above  and  the  firebrick 
below  was  troublesome  and  apt  to  leak,  a  number  of 
ben.  lie-  were  built  (Fig.  10)  in  which  the  iron  retorts  were 
replaced  by  firebrick,  that  is  to  say,  the  firebrick  retort  was 
earned  right  up  to  the  hopper,  thus  removing  the  principal 
joint  between  the  iron  and  fireclay  into  a  cooler  region. 
These  worked  well  until  the  pores  of  the  bricks  and  the 
joints  between  them  became  loaded  with  carbon  deposited 
by  the  oil,  when  the  walls  of  the  retorts  -welled  and  cracked, 
becoming  leaky  at  the  joints. 

In  IK*,",  the  Hermand  Oil  Company  erected  a  bench  of 
retorts  at  their  lireicb  Works  under  licence  from  us. 
These,  a-  shown  in  Fig.  11,  were  longer  than  the  Pentland 
retorts,  and  differed  from  them  further,  in  as  far  as  each 
retort  was  provided  with  a  separate  hopper.  They  worked 
for  Beveral  years  and  gave  excellent  results,  the  increased 
height  being  evidently  an  advantage,  as  it  enabled  the  shale 
t  i  be  subjected  to  heat  for  a  longer  time.  Subsequently 
the  same  Company  erected  Beveral  benches  of  retorts  at  the 
Hermand  Work-,  in  which  the  brickwork  was  carried  up 
to  the  hoppers  as  in  the  l'entland  retorts,  already  shown 
1  ''ig.  12).  While  these  retorts  began  well,  they  soon  became 
leaky  and  turned  out  inferior  oil,  thus  confirming  the 
experience  which  had  been  gained  with  the  Pentland  retorts. 

All  of  tin-  retorts  referred  to  have  been  carefully  drawn 
I  show  them  in  their  true  relative  size. 

The  experience  of  the  past  1G  years  with  the  Young 
and  Ueilby  system  of  distillation  ha-  shown  that  the  original 
combination    of  iron    and     fireclay    retort-    is  a    practical 


Fig   10. 
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necessity,  nnd  tha<  «ith  proper  «re  In   its  design  and 
■traction   the  combined  retort  <  -i«  1 1   be  maintained  in  good 
working i  rder  for  vews.     It  has  also  shown  that  the  main- 
tenance of  regular  heats  on  the  upper  and  lower  rsjtorts  is 
\«t\  difficult,  except  with  a  purely  gase  rated 

bj  the  retorts  themselves  when  the  shaleis  suitable  —other 
wise  by  indepen  lent  generators. 

Fig.  12. 


StCT  ION 


III   l:M  VXD    l'.KTORT,     r 

The  fluxing  nnd  clinkering  of  the  shale  ash  i-  .-till  the 
rions  difficulty  in  practical  working,  and  during  the 
past  few  year-  Mr.  X.  \I.  Henderson,  Mr.  Crichton,  Messrs. 
liryson.  1  "raser,  and  .Tone*,  as  well  as  some  others,  have 
designed  and  erected  r.  torts  in  which  the  curved  shoot  of 
the  Pentland  retort  is  removed  and  replaced  by  various 
pieces  of  mechanism  for  die  continnons  withdrawal  of  the 
spent  shale  ash.  lr  is  undesirable  that  I  should  in  any  way 
anticipate  what  these  gentlemen  may  have  to  tell  us  about 
their  several  inventions  at  the  Broxburn  meeting  next 
month:  we  shall  therefore  leave  the  subject  of  retorting  at 
this  point. 

Sulphate  of  Ammonia  Manufactured 

Thirty  years  ago  the  method  of  dealing  with  the  am- 
moniacal  liquor  from  the  retorts  was  crude  in  the  extreme 
The  liquor  was  boiled  off  in  ordinary  egg  ended  steam 
boilers,  a  very  large  proportion  of  the  water  having  to  be 
evaporated  in  order  to  exhaust  the  ammonia  even 
moderately  well.  In  working  with  a  single  boiler  it  was 
usual  to  teed  slowly  till  the  liquor  ■was  well  up  the  glass, 
anil  then  to  shut  off  the  teed  and  boil  off  till  the  liquor  was 
down  near  the  bottom  of  the  glass.  At  this  stage  a  portion 
of  the  spent  liquor  was  blown  otf  and  the  feeding  started 
again.  When  several  boilers  were  worked  in  series,  the 
fresh  liquor  was  fed  into  the  first  of  the  series  and  the 
spent  liquor  was  blown  off  from  the  last. 


Fig.  13. 


The  shale  liquor  was  very  weak  a mpared   with  gas 

liquor, containing  from  0*5  t"  0*7pei  cent  of  ammonia, 
only  a  small  proportion  of  which  was  present  a-  fixed 
ammonia,  so  that  li was  never  used. 

The  gt  neral  n  -nit  cit  this  Bystem  was  far  from  aatisfai  - 
tory.  the  exhaustion  of  the  liquor  being,  as  a  rule,  veri 
imperfect.  It  was  in  t  at  nil  unusual  tor  the  spent-liquor 
still  to  contain  a  fifth  of  the  «  hole  ammonia, 

I'].  III!    I  :•-  I    lb.  lr        :s  an  iiiim  .■ssi.m  that  the  Coll. 
was  not  applicable    I"   the  liquor  of  the  oil    works;  either 
the  liquor  was  too  dirty  or  too  weak,  or  the  quantity  was 

ill  t"  l eonomicall}  dealt  with  by  the  large  type 

of  Coffey  -tills  which  had    been    designed    fur  thi 
industry. 

\i  Oakbank,  in  1881,  aseries  of  uxperiments  was  carried 

the   use   Ol    Open    steam    in   column    -till-,    with   the 

result  that  a  simple  form  .if  -till  was  designed  ami  brought 
into  practical  use  during  thai  year.     This  column    -ti.i  is 
shown   in  section  in  lie:.  18.     It  was  cheaply  oonsti 
easily  worked,  ami    kept    itself   clean  even  when  the  liquor 
contaiucd    oil     sludge.        It     dealt 
economically     ami    effectively    with 
even  mederate  quantities  of  liquor. 
This   still  seemed    to  meet  the  re- 
quirements of  the  time,  for  it   was 
quickly  adopted  by  a  cumber  of  the 
oil  companies. 

Since  thai  time  the  usi  of  column 
stills  has  become  sn  common  in 
g.i-  woik<  that  almost  every 
maker  of  gas  plant  has  his  Own 
pattern.  Several  of  tlu-.'  designs 
are  much  more  suitable  lor  dcaliug 
with  large  quantities  of  liquor  than 
the  more  simple  form,  whose 
interest  is  now  chiefly  historical. 

The  introduction  of  the  column 
still  effected  a  very  great  saving  in 
fuel,  while  it  reduced  the  loss  of 
free  ammonia  in  the  spent  liquor  to 
a  mere  trifle. 

The  requirements  o(  the  Alkali 
Acts  drew  a  good  deal  of  attention 
to  the  "cracker  boxes."  in  which 
the  ammonia  gas  i-  converted  into  sulphate,  and  the 
necessity  for  working  with  close  gas-tight  boxes  resulted 
in  various  improvements  in  their  construction  and  working, 
which  further  cheapened  the  cost  of  producing  sulphate. 

This  cost,  which  80  years  ago  was  sometimes  as  much 
as  61.  to  71.  per  ton,  ha-  been  reduced  now  to  under  3/. 

An  important  economy,  first  proposed  by  Mr.  YV.  Young 
in  1880.  was  the  returning  of  the  waste  steam  from  the 
cracker  boxes  iuto  the  retorts  in  place  of  a  corresponding 
quantity  of  fresh  -team.  The  practice  has  since  become 
universal ;  the  whole  of  the  exhaust  steam  from  engines 
and  pumps,  as  well  as  from  the  cracker  boxes,  is  takm 
into  a  common  system  ot  piping  and  led  to  the  retorts,  so 
that  very  little  fresh  steam  is  used.  The  saving  thus 
effected  cannot  be  less  thai;  4(/.  per  ton  of  shale. 


I!bfin  ini.  in    rni:  Crude  <  >u.. 

In  the  chemistry  of  oil  refining  there  has  been  practically 
no  change  for  the  past  30  years.  Oil  of  vitriol  is  still  used 
for  the  removal  of  basic  tars  and  resinous  bodies,  ami 
caustic  soda  solution  for  the  removal  of  the  creosote  tars 
aud  sulphur  compounds.  Hie  different  oils  are  separated 
by  fractional  distillation,  and  the  paraffin  by  cooling, 
crystallisation,  and  filtration.  While  these  general  prin- 
ciples remain  the  sain,  the  details  of  their  application  have 
been  altered  in  the  direction  of  increased  precision  and 
economy.  Fuel,  labour,  and  chemicals  are  all  used  more 
sparingly  aud  with  better  effect.  Iu  one  respect  the 
refiumg  of  1S69  to  ]S7t">  was  very  imperfect;  that  was  in 
the  making  of  lubricatirg  oils.  Burning  oils  and  paraffin 
wax  of  the  finest  quality  were  made  in  the  works  of 
Young's  Paraffiu  Light  Company  more  than  30  years  ago, 
bu;  the  lubricating  oil-  of  in  to  i.i  years  ago  left  much  to 
be  desired.     Neither   in    colour,   in   setting   point    nor   iu 


Beilhy's  Ammonia 
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isity  were  they  at  all  up  to  the  standards  which  have 
come  iuto  force  since  1877. 

The  colour  difficulty  was  overcome  by  distilling  tlie 
heavy  oils  off  caustic  sola,  the  viscosity  was  raised  by 
the  plentiful  use  of  superheated  steam  in  the  distillation, 
ami  the  setting  point  was  lowered  by  improved  freezing 
machines  and  filter  presses. 

V  jrreat  step  forward  was  made  when  Mr.  X.  M. 
Henderson  perfected  his  apparatus  for  the  continuous 
distillation  of  the  oils.  This  apparatus  was  fully  described 
in  1889  by  Mr.  1>.  11.  Steuart  (this  Journal,  1889,  1001  in 
;<  paper  read  before  this  Section.  The  use  of  this  system 
in  Broxburn  Works  at  once  reduced  the  refining  loss  from 
30  per  rent,  down  to  26^  per  cent.,  the  quantity  of 
chemicals  used  being  also  reduced.  The  entire  cost  of 
re6mng  fell  from  over  \rf.  per  gallon  down  to  f(f.  or  less. 

The  cooling  of  the  heavy  oils  and  the  extraction  of 
paraffin  scale  received  a  treat  deal  of  attention.  As  a  rule 
each  work  had  its  own  methods  ami  apparatus  for  carrying 
out  these  operations. 

An  apparatus  erected  at  Oakbank  in  1885,  and  described 
in  papers  rend  before  this  Section  in  the  sime  year 
(this  Journal,  1885,321  and  653)  has  continued  to  work 
satisfactorily,  and  has  been  considerably  extended  on  the 
original  lines. 

In  paraffin-wax  refining  the  "  sweating  "  process,  which 
was  brought  out  by  Price's  Patent  Candle  Company,  has 
almost  completely  superseded  the  old  naphtha  process, 
greatly  to  the  advantage  of  economy  and  safety.  In  this 
process  the  crude  paraffin  scale  is  melted  and  cast  into 
cakes.  These  cakes  are  placed  on  drainers  in  ovens 
heated  by  steam  pipes  to  a  temperature  just  a  little  short 
of  the  melting  point  of  the  scale.  The  low-melting 
portions  of  the  scale  arc  sweated  out  of  the  cake,  taking 
with  them  the  oil  and  colouring  matter,  and  leaving  a 
small,  but  a  purer  and  harder  cake.  One  or  two  repetitions 
of  this  process  arc  sufficient  to  bring  the  colour  and 
hardness  of  the  wax  up  to  the  required  standards. 

This  process  has  been  improved  by  Mr.  \V.  M.  Henderson 
(this  Jourml,  1 81)4,  104:i),  so  that  the  cost  of  handling  the 
wax  is  greatly  reduced. 

The  n-encral  effect  of  all  of  the  improvements  of  the 
past  30  years  has  been  to  reduce  the  cost  of  refining  a 
gallon  of  crude  oil  from  2-2</.  down  toO-To7.,  the  latter 
figure  including  the  refining  of  the  scale  into  wax — an 
operation  which  was  formerly  carried  out  separately  and 
at  great  expense. 

Costs   un  Profits. 

Thirty  years  :i^ro  market  prices  were  still  so  high  that 
it  was  not  necessary  to  scan  the  works  cost  sheets  very 
narrowly  ;  indeed,  many  companies  did  not  even  trouble  to 
make  out  cost  sheets  at  all.  It  is,  therefore,  not  possible 
to  speak  of  the  average  costs  of  that  time  with  the  pre- 
cision and  certainty  of  to-day,  when,  in  every  works,  costs  are 
made  out  to  the  Ti-  of  a  pennj . 

Cost  of  Shale. 

1  have  r.ot  the  experience  which  would  justify  me  in 
speaking  of  the  various  factors  which  influence  the  cost  of 
shale  ;  in  v  bat  follows,  therefore,  I  simply  take  it  a-  a  fact 
that  in  1868-69,as  well  as  in  lse.17.  shale  of  such  a  standard 
quality  as  the  Broxburn  'SO  gallon  seam  could,  in  the  more 
favourably  situated  fields,  be  mined  and  delivered  to  the 
retorts  for  55.  per  ton  ;  and  further,  that  the  lower  shales  of 
the  Dunnet  Barracks  and  Pumpherston  seams  of  20-gallon 
quality  could  be  worked  for  Is.  less,  or  say  4s.  per  ton. 
While  passing  thus  lightly  over  the  subject  of  shale  costs, 
it  is  neces.-ary  to  guard  against  any  misapprehension  us  to 
the  vital  importance  of  the  -hale  supply  in  determining 
the  profitable  working  of  an  oil  works.  In  the  pa^  history 
of  the  oil  companies  far  more  has  turned  on  the  quality 
amlo'-t  ol  their  shale  than  has  appeared  on  tin.  surface; 
and  lor  tie  future  it  is  clear  t)  those  who  know  the 
trade  best,  that  it  is  this  question  which  will  determine 
which  companies  shall  ~ur\i\e  in  the  Struggle  for  existence. 
With  these  qualifications  we  may  take  it  that  the  costs  of 
pproximately  :  — 


Per  Ton. 
s.  d. 

Shale  say   5    o 

Retorting 6    o 

Refining 5    6 

A  total  cost  of 10    0 

Ihe  produce  obtained  from  a  ton  of  shale  was  :  — 

Burning  oil 12"0  gals. 

Lubricating  oils 3'9    ,. 

Para  I  Tin  scale 2*1    „ 

Sulphate  of  ammonia 12*0  lb. 

The  net  prices  of  these  products  in  the  works  were  :  — 

d. 

Buruiugoil  lS'Opergal. 

Lubricating  oil 12"0 

Paraffin  scale 30-0 

Sulphate  of  nmmoni: i-t  of  making 

being  deducted) 5  per  lb. 

Putting  these  figures  into  the  form  of  a  profit-and-loss 
statement  we  have  :  — 

I. — Yields  and  Costs  of  18G9,  at  the  Pricks  of 

1869  (by  Old  Vertical  Hetouts),  with 

a  Thirty-Gallon  Shale. 

Costs  per  Ton. 

s,  d.  a. 

Shale 5  0=  60 

Retorting 5  1     =  61 

Refining 5  6=  66 

187 
5Vi7i/s  per  Ton. 

il.  d. 

Burning  oil 12'0gals.at    15    =180 

Lubricating  oil 3-9        „         12    =     47 

Paraffin  scale 2-l       „        30    =    63 

Sulphate,  of  ammonia.  12  lb.  at  |  =      9      29a 

Gross  profit  per  ton  of  shale 112 

Subject  to  deduction  of  commercial  charges  and  interest. 

The  rapid  development  of  the  petroleum  industry  of  the 
United  States  caused  the  price  of  burning  oil  to  fal!  steadily 
from  year  to  year,  and  by  1877  it  had  reached  9\d.  per 
gallon,  while  lubricating  oil  was  still  in  the  region  of  llrf.  to 
Is.  For  these  earlier  years  there  was  comparatively  little 
lubricating  oil  or  paraffin  exported  from  America,  but  from 
1877  onwards  the  exports  went  up  rapidly.  Five  years 
later,  in  1882,  we  find  that  burning  oil  had  fallen  to  4*:W.. 
lubricating  to  7-5rf.,  aDd  paraffin  scale  to  19'2d.  per  gallon, 
showing  that  the  competition  from  America  was  telling 
now  on  all  three  products. 

If  we  apply  these  prices  to  the  costs  and  yields  of  1869 
we  find  :  — 

II, — Yields  and  Costs  of  3  869,  at  the  Pkices  of 

1882  (by  Old  Vertica-l  Ketorts),  with 

a  Thirty-Gallon  Shale. 

Costs  per  Ton. 

s.  d.  d. 

Shale 5   0=  60 

Retorting 5    1=  61 

Refining 5    6     -  66 

187 
Yields  per  Ton. 

d.  d. 

Burning  oil 12'0gals.  at    43  =  52 

Lubricating  oil S-9       ..        75  =  29 

Paraffin  scale 2-1        ..       19'2  =  3S 

Sulphate  of  ammonia,  12  lb.  at       l)  =  18      1ST 

Loss 50 

Subject  to  addition  of  commercial  and  interest  charges. 

that  instead  of  a  profit  of  9s.  -ill.  per  ton  there  would  have 
been  a  loss  of  4s.  2</.  But  the  improvements  effected  in 
retorting  and  refining  had  been  sufficient  to  turn  the  scale 
on  the  right  side;  for  the  cost  of  retorting  had  been  reduced 
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from  is.  \il.  to  8*.  td.  per  ton,  and   the  cost  of  refining  from 
I  ..•'.  pet  ton,  making  the  total  cost  1 1 ».,  as  com- 
pared with   IS*.   ~tl-  in    1859,  while  the  yield  of    refined 
prodnobi  obtained   from  30 
increased  from  18  gallons  ap  to  21-3. 

III.-  i'ii  ii-  ikd  Costs  .ii    1882,   a   mi-  Pkices  ob 
-_•  ii.\    Hbndebson's  Retobts),  with   v 
Thirty-G  mi  os  Sh  . 

■       -  />.  r  '/'"«■ 

».  d.  ,/. 

:.  n  =  60 

2  6  =  8 

Refining. S  6  =  F2 

Yields  per  Toil. 

<l.  d. 

Burning  oil 12*6  gals,  at    4*3  =    5» 

Labi  .'.'  i       ,.         75  =    4<» 

Paraffin  scale 3*3       .       19*2  =    •« 

Sulphate  of  ammonia,  12  lb.  at        I  ts      (7.5 

profit  per  ton  of  shale 43 

Subjoct  to  commercial  charges  and  in! 

The  profit-and-loss  statement  now  shows  a  gross  profit  of 
is.  ",d.  per  ton  of  shale. 

In  1881—88  the  introduction  of  the  new  system  of 
retorting  turned  the  attention  of  the  trade  to  ammonia  as  a 
means  of  compensating  for  the  falling  price  of  oil  products. 

The  price  of  sulphate  of  ammonia,  which  bad  been  about 
14/.  per  ton  in  1S69,  had  risen  to  21/.  in  1Ss2.  but  the  full 
from  this  point  was  very  rapid.  The  subjoined  table, 
which  was  referred  to  b\.  the  Chief  Inspector  under  the 
Alkali  Acts  in  his  report  for  lSi'ij,  slimy-  the  increase  of 
production  from  lssL>  (0  isa,i  inclusive  :  — 


Total  Susie 

Total  Sulphate 

Yi<  Id  per 

mined  in  the 

of  Ammonia 

Ton  of 

Price  per 

I  nited 

red  from 

- 

Ton. 

Kingdom. 

the  Shale. 

mined. 

Lh. 

£   s. 

1.030,900 

5,900 

12 

2'>     5 

1,163 

8,400 

12 

1G  10 

- 

L8M  - 

:>.:*»< 

14 

14  10 

1.77".K«> 

16310 

20 

11  15 

1888 

1.7;- 

18000 

._.; 

11  la 

1--7 

l.JH.lMm 

-ri.p-' 

12    5 

&076/4OO 

22,100 

it 

12     0 

2,01  mwo 

2m 

12     5 

IV  HI 

2.2  i . 

25 

11   10 

- 

2A-1.1'«> 

26,600 

" 

11     0 

•  - 

2S 

10     5 

- 

'    £00 

32 

12  10 

L8664SOO 

37 

IS    0 

2.212,000 

■ 

39 

1 1  II 

Mr.  Forbes  Carpenter  has  pointed  out  that  the  quantity 
of  shale  in  the  second  column  does  not  exactly  represent 
the  quantity  retorted,  whieh  on  the  average  would  be  less 
than  the  quantity  mined,  a-  a  certain  quantity  is  used  in  gas 
works.  The  fifth  c  ilumn  shows  average  yearly  pric 
sulphate  per  ton. 

In  1SS7  the  prices  for  oil  products  had  dropped  to  the 
lowest  recorded  point.  Burning  oil  was  3' 2d.,  lubri- 
cating oil  2-2t/,aud  paraffin  scale  16 -Si/,  per  gal.,  while 
sulphate  of  ammonia  had  eome  down  to  12/.  as.  per  ton. 

In  1S97  we  find  that  prices  had  fallen  to  341-f.  for 
burning  oil,  3"19</.  for  lubricating.  14rf.  for  paraffin,  and  8/. 
per  ton  for  sulphate  of  ammonia.  The  diagram  (.Fig.  14) 
shows  the  course  of  prices  for  IS  years. 

The  prices  for  ammonia  are  taken  per  pound,  less  cost  of 
manufacture. 

A  profit-and-loss  statement,  with  the  costs  and  yields  of 
1882  at  the  prices  of  1897,  shows  a  loss  of  2s.  3d.  per  ton  of 
shale  : — 


I V.— Yn  i   ■-    i-.  i.  i  ,.- 1  v  oi    !  to    Pan  i  - 

18'.'7    (BY    HbKDKBSOK'S    riBTOBTB),    »  I  III    A 

Tllll:l  1    IlllHiN    SH  11. 1.. 

1 

s.  d.  ,1. 

Shale 50    = 

Retorting 1    6    = 

ng :i   o    =  12 

132 
Yields  per  T  •;■. 

,l.  ,l. 

Burning  oil 12*6  gals,  at    3*41 

ricatingoil  ....  .vi       ..        3*18  -     17 

Paraffin  Kale 3'3       .,      12*00  =    -T." 

-  Iphate  of  ammonia,  12  lb.  at      j  =     0     105 

I. 27 

ct  to  addition  of  commercial  charges  and  in 

But  since  1882,  costs  have  bi  hat  retorting 

can  now  he  done  for  2s.  pel  ton  and  refiuing  at  0'7Sd.  per 
ii  of  crude  or  la.  1 1 </.  per  ton  of  shale,  fields  have 
been  increased  to  12*9  gala,  of  burning  oil,  5*4  gal-,  of 
lubricating  oil,  4:1  gals,  of  paraffin  -ca!e,  30  lb.  of  sulphate 
of  ammonia. 

A  profit-and-loss  statement,  with  these  co>ts  and  yields, 
shows  a  gross  profit  of  2s.  per  ton  of  shale  : — 

V. — Yields  uid  Costs  of  1897  (bv  Yocito 

wr>  Betlby  Bbtorts),  wits  i 

Thibty-G  vi  tos  Shale. 


Costs  ]i.  r  Ton. 


Shale 

Retorting  . 

B 


21 
23 

107 


Yields  per  Tun. 


Burning  oil 13*8  gals,  at  3'  II 

Lubricating  oil .v  4       .,  s*ig 

Paraffin  scale 1*3       ..  12*09 

Sulphate  of  ammonia,  36  lb.  at       i  -        .: 

Gross  profit  per  ton  of  shale 24 


,1. 
u 

17 
52 

- 


Subject  to  commercial  and  inn  i 

The  sum  of  the   balances  from  the   tables  (Xos.   IV.    and 
V     is  is. :: /..which  represents  the  result  of  the  improvements 
of  the  past    1  i   rears,  valued  at   the   extremely  low  prices 
397. 

If  we  enlarge  the  period  of  comparison  hack  to 
statement  of  costs  and  yields  of  1869,  at  the  prices  of  1S97, 
shows  a  loss  per  Ion  of  8s.  6rf. : — 


VI. — Yields  and  Costs  of  IS6'.>.   it  the  Prices 
1S97   vnv  Old  Vertr  u    Ki  roKTS),  with 
a  Tiiirtv-G  vLi.'ev  Shale. 


Costs  per  Ton. 


Shale 

Retorting  . 
Refining.., 


d. 
60 
61 


Yields  per  Ton. 

</.  </. 

Burning  oil 12"  11  =    41 

Lubricating  oil 3*9       .,        S"19  =    12 

Paraffin  scale 2*1       ..       12*ix>  =    2;, 

Su'phate  of  ammonia,  14  lb.  at       J  =7 

Loss  per  ton 102 

Subject  to  addition  of  commercial  and  interest  charges. 
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Vie.  n. 


|pgO 

AVERAGE     YEARLY    net     prices,     or     BURNING    OIL  ,  LUBR IC  ATI  NG     OIL     and 
PARAFFIN      SCALE     PER    GALLON    AT    the     WORKS     ano    net     PRict    per 
L»      of     SULPHATE   OF    AMMONIA     during     18  YEARS. 

1897     >■ 
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This  sum  of  the  balance  of  Tables  Xos.  V.  and  VI.  is 
10.*.  6d.,  which  represents  the  result  of  the  improvements  of 
the  past  2S  years,  valued  at  the  low  prices  of  1897.  If  the 
shale  through-put  of  Scotland  is  taken  at  2,400,000  tons,  we 
find  that  the  value  of  these  savings  on  one  year  is  1,260,000/. 
Unfortunately  for  the  shareholders  in  the  oil  companies,  the 
greater  part  of  this  handsome  sum  has  uot  gone  into  their 
pockets,  but  has  been  left  in  the  pockets  of  the  consumers 
of  the  product-  ! 

The  diagram  (Fig.  15)  shows  graphically  the  progress  of 
the  costs,  prices,  and  profits  for  the  past  18  years  of  one  of 
the  leading  oil  companies. 

A  supplementary  profit-and-loss  statement  is  given, 
showing  the  results  of  working  a  20-gallon  shale,  such  as  the 
Pumpherston,  at  the  costs,  yields,  and  prices  of  1897  : — 

VII. — Yields  and  Costs  of  1897  (by  Young 

and  Beilbt  Retorts)  with  a 

Twenty-Gallon  Shale. 

Costs  per  Tort. 

if. 

Shale 4s 

Retorting 22 

Refining it 


84 


Yields  per  Ton. 


d.  <J. 

Burning  oil 8'tgals.  at    3'+l  =  28 

Lubricating' oil  ...     9'4        „         3-19  =  11 

Paraffin  wax S'O        ..        U'OO  =  12 

Sulphate  of  ammonia.  60  lb.  at        \  —  30      111 

Gross  profit 27 

Subject  to  commercial  and  interest  charges. 

The  most  striking  features  disclosed  by  these  later 
statements  of  profit  and  loss  are,  the  extraordinary 
shrinkage  in  the  value  of  the  products  from  a  ton  of  shale 
as  well  as  in  the  costs  for  obtaining  them.  The  significance 
of  these  shrinkages  appears  to  be  that  nothing  but  an 
improvement  of  prices  can  raise  profits  to  a  satisfactory 
point.  Costs  have  now  beer,  reduced  to  so  low  a  point  that 
there  is  small  margin  left  for  further  reductions.  I  expect 
that  we  shall  hear  from  Mr.  Bryson  next  month  something 
of  what  he  has  accomplished  in  the  matter  of  retorting ;  but 
we  cannot  ignore  the  fact  that  each  successive  penny  of 
reduction  is  more  difficult  to  win  than  the  last. 

Like  many  others  who  have  been  interested  in  this 
industry,  I  have  thought  much  and  often  on  the  possibilities 
which  remain  for  developing  new  sources  of  profit.  I  shall 
conclude  by  referring  to 

Matters  which  Call  for  Further  Investigation. 

(«)  In  the  distillation  of  the  shale  itself  an  excessive 
proportion  of  the  volatile  constituents  goes  off  as  uncondensed 
gas.  I  use  the  word  "  excessive  "  advisedly,  for  I  have  found 
that  small  quantities  of  shale,  when  distilled  at  a  very  gentle 
heat  in  a  moderate  vacuum,  yield  a  much  larger  proportion 
of  oil  and  a  correspondingly  smaller  proportion  of  uncon- 
densed  gas.  I  have  had  this  fact  before  me  for  more  than 
25  years,  but  have  never  been  able  to  see  how  it  is  to 
be  made  available  practically. 

(ft)  At  the  oil  stills  a  similar  waste  takes  place.  Papers 
on  the  subject  were  read  l>efore  this  Section  in  1887  by 
Mr.  .1.  B.  McArthur  and  myself,  but  I  am  not  aware  that 
anything  has  been  done  practically  towards  the  utilisation 
of  this  gas. 

The  total  production  of  this  gas  cannot  be  much  short  of 
60  million  cubic  feet  per  annum. 

(c)  The  ha-ic  tars,  which  are  removed  from  the  oils  by  the 
action  of  oil  of  vitriol,  may  have  unexhausted  possibilities. 
Ever;  ton  of  shale  produces  from  3  to  4  gals,  of  these 
tars,  so  that  from  7  to  10  million  gallons  are  produced  per 
annum. 

The  present  practice  is  to  wash  and  steam  the  free  acid 
out  of  the  tar,  and  then  to  burn  it  as  fuel  under  the  oil 
stills.  Its  value  for  this  purpose  cannot  well  exceed  15s.  to 
20*.  per  ton. 


These  tars  contain  a  high  percentage  of  nitrogen,  and 
many  attempts  have  been  made  to  convert  this  nitrogen 
into  cyauogeu  or  into  ammonia.  Both  conversions  are 
possible ;  but  it  is  doubtful  if  either  of  them  can  be 
commercially  successful. 

It  is  to  a  deeper  and  more  exhaustive  chemical  investi- 
gation of  the  less  volatile  portions  of  these  tars  that  attention 
ought  to  be  directed. 

(rf)  The  resinous  bodies  which  come  off  during  the  coking 
of  the  residue  stills  also  deserve  fuller  investigation. 

Chemically,  the  hydrocarbons  which  compose  the  oils  and 
paraffins  are  not  very  hopeful  subjects  to  tackle  ;  but  perhaps 
the  oil  chemists  of  the  next  generation  may  be  able  to  feed 
us  and  to  supply  us  with  soap  as  readily  as  those  of  the 
present  generation  have  illuminated  and  warmed  us  ! 

In  order  that  the  forthcoming  meeting  at  Broxburn  may 
be  practical  and  useful,  it  is  desirable  that  all  who  have 
questions  to  propose  for  discussion  should  communicate 
them  to  the  Secretary  as  soon  as  possible.  It  is  intended  to 
devote  a  part  of  the  meeting  to  the  consideration  of  the 
latest  departure  in  retorting — the  use  of  automatic  drawing 
appliances ;  but  it  will  be  most  gratifying  to  the  Committee 
of  the  Section  if  those  who  are  most  heavily  interested  in 
the  future  of  the  industry  will  make  the  fullest  possible  use 
of  the  occasion  for  the  discussion  of  matters  which  may 
influence  that  future. 

In  conclusion  I  have  to  express  my  indebtedness  to  the 
managing  directors  and  officials  of  the  leading  oil  companies 
for  the  very  great  frankness  and  courtesy  with  which  they 
have  placed  their  records  and  experience  at  my  disposal 
during  the  preparation  of  this  sketch.  This  is  a  most 
encouraging  experience  for  an  official  of  the  Society  of 
Chemical  Industry,  and  ought  to  reassure  those  of  our  friends 
who  fear  that  the  objects  of  the  Society  may  be  defeated 
through  the  unwillingness  of  manufacturers  to  co-operate 
with  the  Sections.  It  is  for  the  Society  to  show  its 
appreciation  of  this  generous  policy  by  doing  all  in  its  power 
in  order  that  this  important  industry  may  gain,  not  lose,  by 
the  mutual  intercourse  and  association. 


^rU)  IBork  gwtioiu 


Chairman:  Charles  F.  Chandler. 

Vice-Chairman :  T.  J.  Parker. 

Committee : 


H.  Clementson. 
Virgil  Coblentz. 
H.  Endemann. 
W.  F.  Fuerst. 
Jas.  Hartford. 
W.  D.  Home. 
E.  J.  Lederle. 

Hem.  Treasurer :  R.  C.  "Woodcock. 

Son.  Local  /Secretary  i 

Dr.  H.  Schweitzer,  77,  William. Street,  New  York,  U.S.A. 


G.  A.  Prochazka. 
Clifford  Richardson* 
Win.  Jay  Schieffelin. 
R.  C.  Schiipphaus. 
G.  W.  Thompson. 
Jinx.  Toch. 


SESSION  1897-98. 

Meetings  will  be  held  on  the  third  Friday  after  the  first  Monday 
in  every  month. 


Meeting  held  at  the  Colleqe  of  Pharmacy  on  Friday, 
October  22nd,  1897. 


MR.    THOS.    J.    PARKER,    VICE-CHAIRMAN,    IN    THE    CHAIR. 


The  Secretary  read  a  letter  from  Dr.  Chandler  in  which 
he  expressed  his  regret  that  an  imperative  engagement  out 
of  town  made  it  impossible  for  him  to  be  at  the  meeting. 
He  extended  a  hearty  invitation  to  the  members  to  hold 
their  November  meeting  in  the  new  Havemeyer  Hall,  in 
the  Columbia  University,  in  their  new  building  on  Moru- 
ingside  Heights. 

Dr.  Kndema.vn  said  it  became  his  sad  duty  to  announce 
to  the  Section  the  death  of  their  friend  and  co-member,  Dr. 
Alsberg.     Towards   the  end  of  August  he  commenced  to 
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iinwdl,  inn!  decided  to  visit  his  family  in  the  Idiron- 
Qere  be  was  suddenly  taken  worse,  and  though  he 
rallied  for  a  time,  he  died  earl}  in  the  following  month. 

Hr.  Aleberg  was  burn  in  1849,  in  Waldeek,  in  Germany, 
and  studied  until  about  his  fourteenth  year  at  the  Gymna- 
sium   «t    Korbach.    After  that,  liis  father    put    him    to 

n'-s.  but  this  was  bo  much  sgainsl  hi-  inclination   thai 

I  ither  -cut  liim  in  the  Polytechnic  at  Brunswick,  where 
he  -uulieil  and  graduated,  obtaining  a  prize,  which  induced 
bis  uncle  to  furnish  the  funds  for  his  university  education. 
Be  Brat  studied  with  Prof,  VYoehler;  then  later  on  with 
Prof,  Geuther  in  .Una.  and  after  graduating  in  1864, 
became  the  University  laboratory  assistant  Hi'  then 
to  the  United  States  with  recommendations  from  Prof. 
Woebler  to  Prof.  Joy  at  Columbia  College,  and  Prof. 
Chandler  engaged  him  a-  his  private  assistant,  with  whom  he 

sdabonl  two  years.  He  then  commenced  the  manufac- 
ture of"Lactine,"an  infants'  fc  ml.  well  known  in  Europe,  but 
apparently  unknown  in  the  United  >iari  -  at  that  time.  Not 
being  well  supplied  with  funds  for  advertising,  he  soon  had 
to  give  up  this  manuf  icture  He  then  started  the  tnanufac 
ture  of  vermilion,  of  which  I  dlj  the  only  successful 

manufacturer  in  the  United  Stan-,  and  he  continued  iu  that 

less  until  his  death,  His  business  lias  been  merged  in 
various  firms,  the  firm  at  the  time  of  his  death  being 
Alsberg  and  l'feiffer.  He  introduced  thereafter  almost 
every  colour  which  is  manufactured  on  a  large  - 
rhongh  essentially  a  manufacturer,  and  as  such  intimately 
connected  with  trade,  at  the  same  time  be  never  forgot 
science.     Whatever  he  could  do  tu  help  ■•'!  the  struggl 

,iific  men  he  did,  and  no  doubt  many  of  the  members 
of  the  New  York  Section  had  been  benefited  by  his  friend- 
ship, and  would  sadly-  mourn  the  sudden  recall  of  (heir 
frieud  from  this  world. 

THE  CONSTITUTION  t iF  HYDRAULIC  CEMENTS. 

BY    SlKNiF.l:   11.   NEWBERRY    ami    \Y.    B.    NEWBERRY. 

HYDEACLIC  cements,  as  is  well  known,  are  compounds  of 
lime  with  the  constituents  of  day,  and  are  obtained  by 
burning  natural  or  artificial  mixtures  of  claj  and  carbonate 
of  lime  at  a  high  heat,  and  grinding  the  resulting  "  clinker  " 
to  powder.  Portland  cement  is  made  by  preparing  an 
artificial  mixture  of  the  materials,  of  correct  composition, 
relatively  high  in  lime,  and  burning  the  mixture  at  a  white 
beat.  Natural-rock  cements  are  male  from  a  limestone 
containing  a  high  proportion  of  (day,  and  usually  much 
magnesia,  by  burning  at  a  low  heat.  The  composition  of 
[em  Portland  cements  is  remarkably  uniform,  as  mm 
-een  from  the  following  table,  takeu  chiefly  from  the 
circulars  of  the  various  factories  : — 




Dvckerhon". 
(German.) 

ani.-i. 

[German.) 

man.) 

Lime,  OaO 

7 -00 
Not  det. 

86-04 
81'14 

■J  ■:.■! 
IU 

i 

8-87 
I -08 

Bmpire. 
(American.) 

:  can.) 

(American.  1 

CaO 

Alumina.  AUOs 

Iron  oxide.  1  ■ 

7-ai 
a-ei 

Not  det. 

20-64 
5-41 

04-  la 

7n:> 
2  41 
097 

Much  has  been  written  in  regard  to  the  probable  reactions 
which  take  place  iu  the  burning  of  cement,  and  the  nature 
of  the  compounds  of  lime,  silica,  alumina,  and  iron  oxide  of 
which  the  finished  cement  is  composed.  Most  of  the  earlier 
work  in  this  field  is  unsupported  by  experimental  evidence, 
and  even  a  brief  synopsis  of  it  would  cover  many  p 
It  is  generally  held  that  cement  consists  of  ba.-ie  sili 
and  aluminates  of  lime,  which  form  crystalline  hydrated 
compounds   with    water,    thus   causing    the   hardening 


cement    The  pan  played  by  iron  oxide  and  magnesia  is 
obscure,  and  apparently  of  lecondarj  importai 

The  most  complete  study  ol  the  constitution  o(  cements 
has   bi  by   l,e  i  hatelier  (Ann.  des  Mines,  I    57, 

His  ezperimi  ipic 

examination   of   cement,   b  iorw   of   clinker 

after  hardening   in  water.     II,-   also   m  iments   on 

the  artificial  preparation  of  silicati 
by   heating  mixtures  of  the   pure   materials,     '1 
important  of  Le  Chatelier's  conclusio  !  as 

follows  : — 

ilicate,  CuO.SiO],  found  in  nature  as  '•■ 

tonite,  is  imt  acted  upon  by  water,  and  therefore  play 
part  iu  the  hardening  of  cement. 

The  disilicate,  2CaO.SiOj,  formed  by  heating  chalk  and 
powdered  quartz  in  proper  proportions,  in  a  crucible,  falls 
to  powder  on  cooling,  iu  the  same  manner  as  over-clayed 
cement  clinker.  This  spontaneous  pulverisation  is  due  ton 
change  of  crystalline  form  (dimorphism). 

The  triplicate,  :;<  ai  (.Sit  Ij,  cannot  be  obtained  by  heating 
a  mixture  of  silica  with  three  molecules  of  lime,  a  mixture 
of  lower  silicates  and  free  lime  being  always  obtained.  The 
mixture  heats  and  slakes  with  water,  but  after  slaking  Bets 
slowly.  In  I.e  Chatelier's  opinion  this  trisilieate  may  he 
formed  indirectly,  by  heating  lime  and  fusible  silicates,  and 
is  the  chief  act  ivi   constituent  of  hydraulic  cements. 

The  mono-aluminate,  I  'inn-  spinel),  is  nearly- 

infusible  ;   sets  rapidly  with  » 

The  di-aluminate,  2CaO.AIj03,    is   rather  fusil  I 
quickly  with  water,  like  plaster  :  but  the  mass,  after  setting, 
i  boiling  with  water. 

The  tri-alumuiate,  3CaO.AlsOs,  is  very  fusible,  and  sets 

quickly  with  water. 

The  ferrites,  made  by  beating  mixtures  of  lime  and  iron 
oxide,  all  slake  with  water,  ami  show  ■  properties. 

Hardened  cement,  according  to  I.e  Chatelier,  consists  of 
hexagonal  plates  of  crystallised  calcium  h\  .  ;1     . 

embedded   in  a   white  mass   of   interlaced    needle-shaped 
crystals  of  hydrated  calcium  monosilicate,  CaOStO].2|H30. 
The  chief  reaction  which  takes  place  iu  the  hardening  of 
cement  may  therefore  be  represented  a-  follow-  :  — 
3CaO.SiOs       Ml  ii  =  J(  ad  HI),  s-  CaO  .  Sii  i. -'lei ). 

oing  that  three  equivalents  of  lime  or  magnesia,  and 
no  more,  can  enter  into  combination  in  cement  with  one 
equivalent  of  silica  or  alumina,  Le  Chatelier  states  that  the 
proportion  of  lime  and  magnesia  should  not  be  less  than 
the  minimum — 

CaO.MprO  _  » 

-  •>. 

nor  greater  than  the  maximum  of — 
CaO.MgO 

- 


=  3. 


In   these  formula-,   equivalents,   and    not   weight 

indicated. 

The  conclusions  of  I.e  Chatelier  arc  reasonable,  and  agree 
closely  with  the  practical  results  of  cement  manufacture, 
I.e  Chatelier'-  work  certainly  deserves  the  highest  praise, 
and  throws  much  light  on  some  very  obscure  questions 
connected  with  the  constitution  of  cements.  Takiug  this 
work  as  a  basis,  it  appeared  to  the  authors  very  desirable  to 
carry  the  experiments  further,  and  ascertain,  if  possible, 
what  proportions  of  lime,  silica,  and  alumina  will  yield 
cement  of  the  highest  possible  quality.  It  will  be  observed 
that  Le  Chatelier's  formula;  indicate  the  correct  amount  of 
lime  to  be  used  with  a  given  quantity  of  silica  plus  alumina. 
It  does  not  appear  from  these  formula,  however,  whether 
a  highly  silicious  clay  requires  a  different  proportion  ot 
lime  from  one  rich  in  alumina.  It  would  also  be  of  great 
interest  to  determine  whether  silicious  or  aluminous  clays 
give  the  best  practical  result,  the  correct  proportion  of  lime 
being  employed  in  each  case 

The  questions  which  the  authors  have  attempted  to  solve 
are  as  follows  :  — 

1st.  What  proportions  of  lime  must  be  employed  for  given 
percentages  of  silica  and  alumina  in  a  clav  ': 

■2ai.  Can  a  general  formula  be  stated,' applicable  to  all 
el  ays,  which  shall  indicate  the  proportion  of  lime  which  will 
give  the  best  result  with  each ': 
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3rd,  What  effect  has  the  presence  of  oxide  of  iron  in  the 
•  d  on  the  proportion  of  lime  required  and  on  the 
v  of  the  resulting  cement  ? 

Ith.   Is  the    presence   of     alkalis     in    the    raw   materials 
iv  to  the  production  of  good  cement  ? 

5th.  Is   magnesia   capable   of  replacing  lime   in   cement 
mixtures,  or  is  it  inert,  as  has  often  been  stated  :  and  how 
magnesia  affect  the  quality  of  tin  cement  obtained? 

The  plan  followed  i.i  the  efforts  to  solve  these  questions 
was  that  of  synthesis  with  pure  materials.  These  materials 
were  as  follows  : — 

1st.  Silica;  ground  qnartz,  in  impalpable  powder,  con- 
taining  99"  19  per  cent,  silica. 

2nd.  Alumina.  C.P.  precipitated,  containing  99-50  per 
cent,  alumina,  0'20  per  cent.  soda.  0"05  percent,  iron  oxide, 
and  0"25  per  cent,  silica. 

nate    of  lime,    precipitated    chalk,   containing 
■?■  7  per  cent,  calcium  carbonate. 

Itb.  Irou  oxide,  red,  German  C.P. 

5th.  Magnesia,  German,  C.P.  containing  only  traces  of 
,  alumina,  and  lime. 

All  these  materials  were  in  the  form  of  a  perfectly  impal- 
pable powder,  and  none  of  them  left  any  residue  on  a  sieve 
of  ISO  meshes  to  the  linear  inch. 

Mixtures  of  these  materials,  in  calculated  proportions, 
were  made  by  rolling  backward  anl  forward  on  a  large 
-licet  of  paper,  then  sifting  three  times  through  a  60-mesh 
sieve.  The  mixtures  were  then  moistened  with  water, 
made  into  a  cake,  dried,  and  broken  into  small  pieces  for 
I  urning. 

The  burning  was  done  in  a  Fletcher  gas-furnace,  using 
gasoline  gas  as  fuel,  To  avoid  contaminating  the  charge  by 
the  corrosion  of  the  furnace,  the  fireclay  cylinder  was 
replaced  bv  one  of  exactly  similar  shape,  composed  of  basic 
material.  This  was  made  by  mixing  21  oz.  Portland  cement 
clinker  (passing  a  20-mesh  screen),  11  oz.  Portland  cement, 
3  oz.  plaster  of  Paris,  and  1  oz.  soda  ash.  The  mixture 
was  moistened  with  water  and  rammed  into  a  suitable 
mould.  After  setting  about  a  week  under  a  damp  cloth 
the  cylinders  were  dried  by  gentle  heat,  and  were  then 
readv  for  u>c.  Such  cylinders  stand  repeated  heating  to  a 
white  heat,  and  are  not  in  the  least  attacked  by  the  charge. 
After  use.  they  show,  however,  a  tendency  to  air-slake,  and 
crumble  if  left  standing  some  weeks  in  the  air.  Good 
results  were  also  obtained  with  cylinders  cut  from  com- 
mercial magnesia  brick. 

The  amount  of  material  used  in  each  experiment  was 
about  300  grms.  This  was  broken  into  small  pieces  and 
loosely  piled  into  the  furnace,  thus  being  exposed  to  direct 
'•ntact  with  the  dame.  The  heat  was  varied  to  suit  the 
material,  an  intense  white  heat  being  easily  obtained  with 
sufficient  blast  pressure.  The  burning  of  each  charge 
occupied  about  an  hour,  or  about  one  half  hour  after  an 
intense  and  constant  heat  was  obtained.  On  cooling,  most 
of  the  material  was  found  to  be  well  sintered ;  the  light- 
burned  pieces  on  top  were  rejected. 

It  is  generally  agreed  that  cements  of  the  highest  strength 
and  most  vigorous  hardening  properties  are  those  which 
contain  the  highest  proportion  of  lime  consistent  with 
constancy  of  volume,  i.e.,  freedom  from  tendency  to  expand 
and  crack.  In  these  experiments  the  "  high-lime  limit  " 
ras  determined  by  means  of  the  hot  test,  by  making  a 
small  pat  rrf  the  cement,  allowing  it  to  set  over  night,  and 
exposing  it  for  four  or  five  hours  to  steam  at  about  98°  C. 
(208°  F. ).  Tests  were  also  made  by  placing  the  pats  in 
steam  as  soon  as  made ;  this   proved  less  severe  and  less 


distinct  than  the  plan  of  allowing  the  puts  to  set  over  night 
before  exposure  to  steam.  The  results  obtained  were  very 
distinct  and  striking,  cements  containing  a  very  slight 
excess  of  lime  showing  marked  expansion  and  cracking. 
In  this  manner  the  limit  of  lime  which  could  be  brought 
into  combination  could  be  fixed  within  1  per  cent.  In  most 
cases  the  pats  were  kept  in  boiling  water  for  several  hours 
after  exposure  to  steam,  but  no  additional  information  was 
thus  obtained,  since  pats  which  remained  sound  for  five 
hours  in  steam  invariably  continued  sound  in  boiling  water. 
In  addition  to  the  hot  and  cold  pat  tests,  tensile  strength 
tests  were  also  made  in  many  cases.  As  the  amount  of 
material  available  for  these  tests  was  very  small,  briquettes 
|  in.  sauare  or  -j-  sq.  in.  in  section  were  employed.  It  was 
found  that  these  gave  approximately  one-fourth  the  tensile- 
strength  shown  by  the  same  cement  in  briquettes  of 
1  sq.  in.  section.  A  German  Portland  cement  gave  the- 
following  results  at  sttven  days  :  — 

Lb. 

Average  of  four  J  sq.  in.  briquettes,  148  lb.  x  4  =  596 

1       ..  ,,  5S2 

It  is  not  claimed  that  the  results  of  these  tensile  strength 
tests  are  of  any  especial  significance  ;  they  were  made 
simply  in  order  to  determine  whether  the  artificial  mixtures- 
yield  cements  which  compare  favourably  with  commercial 
products.  As  the  materials  used  were  practically  free  from 
alkalis,  which  are  supposed  to  play  an  important  part  in 
bringing  about  a  good  combination,  this  question  appeared 
to  be  an  interesting  one.  The  results  of  these  experiments- 
will  now  be  briefly  stated. 

/. — Proportion  of  Lime  required  for  given  Amounts  of 
Silica  and  Alumina. 

A.  Calcium  Silicates.  —  Mixtures  of  pure  precipitated 
chalk  and  impalpable  ground  quartz  were  made  in  the 
proportion  of  2,  2J,  3,  and  3^  molecules  of  lime  to  1  of 
silica.  These  mixtures  were  burned  at  an  intense  white 
heat. 

aCaO.SiO;.— Chalk  200,  silica  GO.  Clinker  shrunken 
and  sintered,  translucent  and  crystalline.  On  cooling,  fell 
entirely  to  powder,  as  described  by  Le  Chatelier.  Some  of 
the  pieces  were  quenched  with  water,  by  which  the  dusting 
was  prevented.  Dried  and  ground,  these  pieces  yielded  a 
white  powder.  A  pat  of  this  set  slowly,  showing  good 
hardness  at  one  day  ;  very  hard,  on  glass,  at  seven  days. 
Hot  test,  sound  ;  on  glass,  very  hard. 

2lCaO.SiOa. —  Chalk  250,  silica  60.  Clinker  white, 
somewhat  sintered,  much  shrunken.  Xo  sign  of  dusting  on 
cooling.  Pat  showed  very  little  setting  quality,  but 
hardened  slowly  in  water  ;  fairly  hard  at  seven  days,, 
decidedly  hard  after  six  weeks.  Pat  placed  in  steam  (after 
setting  one  day),  hardened  well ;  very  hard,  sound,  and  on 
glass  after  six  hours. 

3C'aO .  SiO..  —  f :halk  250,  silica  50.  Clinker  white, 
shrunken,  slightly  sintered,  no  dusting.  Powder  showed 
no  tcarming  on  mixing  with  water.  Pat  set,  fairly  at  one 
day,  still  rather  soft  at  seven  days,  hard  at  six  weeks.  Hot 
test,  sound;  on  glass,  very  hard. 

3|CaO.Si02.— Chalk  256,  silica  44.  Clinker  very  little 
sintered,  soft.  Xo  dusting.  Pat  set  hard,  but  left  glass 
curved  slightly,  and  cracked  before  placing  in  water ;  became 
very  bard  after  several  weeks  in  water.  Hot  test,  on  glass, 
sound,  hard. 

These  results  may  be  most  conveniently  compared  in  the 
following  tabular  arrangement : — 


Silicates. 


Formula. 

Ratio 

CaOto  Sil ' 

Per  Cent. 
CaO. 

V"H;'A-                              Pat  Test.                                                 HotTcst. 

|  .-,'> .vo                             2:33                    70"00 
CaO.SiO     2:80                 78"<18 

3V89         Set  hard,  hard  7  days,  hard  6  weeks. . 

SO'OO          Set  soft,  fair  7  (lays,  hard  ti  weeks 

26'82                  .,              „                 ..              •••■ 

Sound  ;  on  glass,  hard. 
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results   m  '    from  those 

.■ued    b\     ]■•■     I  'hatcher    and    desi  -.  Ih.  re 

appear*  to  be  no  difficulty  in  o!>p 
pan  lime  and  -ilica  up  to  th 

uuil    l    of  silica,   provided   Die   tomperature   is  high 
enough,  ami  the  materials  finely  divided.     Le  Chatelier  does 
A  ■     ibc  liis    methods  of  mixing  and  burning,  and  it  is 
able  thai  i.i-  materials  were  heated  in  a   crucible,  and 
direct    ontact  h  ith  the  Same  ;  in  » 1  ■ 
peratore  was  donbtleaa   much  below  that   obtained   n  the 
re1  experiments. 
While  the  combination  <>f  silica  and  lime  appears  to  be 
complete,  a-  shown  by  the  constant  volume  of  the  product, 
both  in  cold  water  an  1  in  -iram.  the  setting  qualiti. 
the  higher  calcium  silicates  are   very  slow.     Noni    of  the 
products  obtained,  except  the  tirst.  showed  any  decid 
at    one    day,    and    the     gradual    hardening    properties    are 
more  like  those  of  hydraulic  lime  than   Portland  cement. 
According  to  Hauenschild   (Thonina.  Zcit.  1893,    118)  the 
hardest  honied  portions,  called  "  Grappiers,"   of  tie- 

hrated  Teil  hydraulic  lime  have  the  rbllowin  -  ti 

Silica,  28*6;  lime,  64"7 s  alumina,  Id;  iron  oxide. 
magnesia,  1-4;  sulphuric  anhydride,  0-5;  water,  7 -6. 
lh.se,  when  ground,  form  a  white  cement,  largely  used 
by  cement-war.-  makers.  The  above  analy 
to  a  ratio  of  lime  to  silica  of  2*74,  or  approximately  the 
same  as  3t  u(  >.N<  >..     It  will  be   •  .   however.'  that 


the  i  I    |  ■  i  cent,    of  alumina  ; 

itlj  modify  the  i  I  ilicate. 

/.'.   Calcium    Aluminates.-    Mixtures  of  pure  chalk   and 
alumina  were  made  in   the  proportion  i 

of  lime  to  l  ofi iiin.i.      \-  these   mixtures  proved  ti 

fusible,  the  charg  urned  in  a   large  platinum 

crucible  placed  in  ti:. 
was  emplo-  is  in  burning  the  silica! 

■  aalk,  20  i;   alumina,    102.     Burned   by 
direct   beat,   fused   to  a   white  slag.     Burned  in   crucible, 
d,  semi-fused.     Powder  white.     With.. 

.lids,  like  plaster.      Pal 
hard;    hard,  on  gloss,   after    six  weeks.      ll"t    test,  on  . 

fairly  haul,  rather  soft  inside. 

O.AljO       '  balk,   250  j  alumina.    102.     But 
ilirect    heat,   fused.      In    crucible,     semi-fused.      Powder 
heate  a  ith  water,  set  quick.     Pat,  off  glass  at  one 

day;   curved   ami    cracked   at    three    days;  soft,  cracked  at 
six  weeks.      1 1 ■  •  r  test,  curved  and  cracked,  soft. 

alumina,  102.     Hurued   in 
crucible,  semi-fused.     Powder  heated  strongly  with  wi 
lick.     Pat,  curved  and  cracked  before  placing  in  v* 
disintegrated    entirely   in   water.      Hot    test,    curved 
I,  soft. 

j  be  more  easily  compared  by  reference 
to  the  following  table  : — 


Alumiimtes. 


Formula. 

PerCent.        Per  Cent. 
CaOtoAljOj. 

Pal  Test 

Hot  ] 

i  q  

I..VI.0 

1-10 

1-37                      57-85 

17"62         Set  quick,  hard,  sound  6  weeks i  Sound  ;  on  class,  (airly  bard. 

12-15         Set  quick,  curved  and  cracked ,  Curved  and  era. 

, „ 

The  above  experiments  lead  to  the  following  con- 
clusions :  — 

1st.  Lime  may  be  combined  with  silica  in  the  proportion 
of  three  molecules  to  one  and  still  give  a  product  of 
practically  constant  volume  and  good  hardening  properties, 
though  hardening  very  slowly.  With  :>'.  molecules  of  time 
to  one  of  silica  the  product  is  not  sound,  and  cracks  in 
water. 

2nd.  Lime  may  be   combined  with  alumina  in  the  pro- 
portion of  two  molecules  to  one.  giving  a  product  whid 
quickly,  but    -how-   constant    volume   and   good    hardening 
properties.      With  2 1   molecule- of   lime   to  one  of   alumina 
the  product  is  not  sound. 

//. — General  Formula  for  Cements. 

Assuming  that  the  trisilicate  and  di-aluminate    are  the 

mo-t  basic  compounds  which  can  exist  in  L-.>od  cements,  we 
arrive  at  the  following  formula  ; — 

X(3CaO.SiOj)  +  r(2CaO.AljO 

in  which  X  and  V  are  variable  quantities,  having  different 
values  according  i..  the  relative  proportions  of  silica  and 
alumina  present  in  the  clay  employed. 

The  formula  :iCa<  I.SiO  -        -    -  ;'irls  of  lime 

by  weight,  to  1  part  of  silica. 

The  formula   l'i  aO.A  -ponds    to    1-1  parts  of 

lime,  by  weight,  to  1  part  of  alumina. 

Substituting   weights    for  equivalents,  we    have  the   fol- 
lowing formula,  representing  the  maximum   of  lime  which 
should  be  present  in  a  correctly  -balanced  cement : — 
Fame  =  r  „  silii  -  alumina  x  11. 

This  fo.  r.mla  may  be  used  to  calculate  the  proportion  of 
lime  which  should  be  used  with  any  clay  of  known  compo- 
-itiou.  as  follows  : — 

Multiply  the  percentage  of  silica  by  2*8,  and  the  per- 
centage of  alumina  by  1  •  1  ;  add  the  products ;  the  sum  will 
be  the  number  of  parts  of  lime  required  for  100  parts  of 
clay. 

As  _  •  <  parts  of  lime  correspond  to  5-0  parts  of  carbonate 
of  lime,  and  1  ■  1    parts   of  lime  correspond  to  2  •  0  parts  of 


carbonate  of  lime,  the  calculation  may   take  the  following 
simple  form  :  — 

Five  times  the  percentage  of  silica,  plus  twice  tl 
centage  of  alumina  =  the  number  of  parts  of  carbon 
lime  required  for  100  parts  of  clay. 

As  a  practical  example  of  the  use   of  this  formula,  let  us 
suppose  a  clay  of  the  following  composition  : — 

Per  i 

Silica 

Alumina i$*5 

Iron  oxide {••' 

Lime 2"2 

Hagnesia i*;. 

are:  combined  water,  &c ;   ■ 

10O0 

Let  us  n., w  calculate  the  amount  of  lime  (or  carbonate 
of  lime)  which  must  be  added  to  this  clay  to  produce  a 
correct  cement  mixture  :  — 

Lime. 
-    ca       =  W4  x   2-8  =  it 
7o  Alumina  =  16-5  x   vi   =     Wis 


Total 

Less  lime  contained  in  clay  .. 

199*07  parts  ef  lime  required  for 
^^—      100  parts  of  clay. 

As  J6  parts  of  lime  correspond  to   100  of  carbonate  of 

lime,  we  have — 

x    100  =  355-5  parts  of  carbonate  of  lime  required 
for  loo  parts  of  clay. 

The  correct  mixture  would  then  be — 

Parts. 

Clay loo-O 

Pure  carbonate  of  lime 355 '5 

The  percentage  of  carbonate  of  lime  in  this  mixture 
would  be  78  o.  On  burning  this,  a  cement  of  high  quality- 
will  result,  provided  the  materials  are  finely  ground  and 
perfectly  mixed. 
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If  we  refer  to  the  analyses  of  cements  given  at  the  begin- 
ning of  this  article,  we  shall  find  by  calculation  that  the  first 
two  (German)  cements  correspond  almost  exactly  to  the 
proposed  formula.  The  others  show  a  slight  deficiency  of 
lime  from  the  theoretical.  It  will  of  course  be  understood 
that  the  proposed  formula  represents  the  maximum  of  lime 
which  can  be  used  with  safety.  This  maximum  can  be 
reached  in  practice  only  by  most  thorough  grinding  and 
mixing  of  the  raw  materials.  Given  these  conditions,  the 
more  nearly  the  amount  of  lime  approaches  that  called  for 
by  the  formula,  the  higher  will  be  the  quality  of  the  resulting 
cement. 

It  will  be  observed  that  the  formula — 

X(3CaO.SiO;)  +  Y(2CaO.AL03) 

differs  only  from  the  minimum  formula   proposed  by  Le 
Chatelier  in  the  number  of  molecules  of  lime  assumed  to  be 
combined  with  one  molecule  of  alumina. 
Le  Chatelier's  formula  may  be  written — 

CaO.SiOj)  +  Y(3CaO.Al> 

The  difference  in  composition  of  cements  made  according 
to  these  two  formulas  is,  of  course,  slight,  especially  when 
using  a  clay  low  in  alumina.  With  high  percentages  of 
alumina,  however,  the  difference  is  much  more  marked.  If 
either  of  these  formulae  is  correct,  it  should  give  the  best 
results  obtainable,  when  applied  to  either  highly  silicious 
or  highly  aluminous  clays.  It  may  here  be  mentioned  that 
the  common  practice  of  expressing  the  composition  of  cements 

bv  the  ratio  of  lime  to  silicates  ( .-— r.  '* =—;,-)    is 

very  indefinite.  With  pure  silica,  according  to  the  above 
formula,  this  ratio  will  be  2 '8,  while  with  pure  alumina  it 
will  be  only  1  ■  1,  and  with  clays  of  different  relative  propor- 
tions of  silica  and  alumina  this  ratio  will  vary  between  wide 
limits.  JFor  example,  applying  the  above  formula,  disre- 
garding the  iron  oxide,  to  a  kaolin  and  a  silicious  clay,  we 
obtain  the  following  : — - 

Coiicol 
Ratio. 

Kaolin  1  silica,  45:  alumina,  40) 2-0 

Silicious  clay  (silica.  7" ;  alumina,  15) 2*5 

This  variation  in  the  correct  ratio  of  lime  to  silicates  may 
be  clearly  seen  in  the  table  given  below,  in  which  the  com- 
position of  cements  prepared  according  to  the  proposed 
formula,  with  different  relative  proportions  of  silica  and 
alumina,  is  given  in  fuli. 


To  determine  whether  the  proposed  formula — 
Xr3CaO.SiOe)  +  Y(2CaO.AI2Oa), 

or  the  first  formula  of  Le  Chatelier — 

X(8CaO.Si03)  +  Y(3CaO.AU},) 
represents  the  correct  proportion  of  lime  in  cements,  a 
scries  of  mixtures  of  chalk,  silica,  and  alumina  were  pre- 
pared according  to  both  formulae,  burned,  ground,  and 
tested  for  constancy  of  volume  and  tensile  strength.  In 
these  mixtures  the  composition  was  calculated  so  that  the 
resulting  cements  should  contain  2,  4,  7,  and  12  per  cent,  of 
alumina  respectively.  It  was  found  that  the  presence  of 
even  4-2  per  cent,  of  aluminate,  2CaO.Al203  (2  percent. 
alumina),  was  sufficient  to  give  the  tricalcium  silicate 
excellent  hardening  properties,  equal  to  those  of  the  best 
cements.  With  increasing  proportions  of  aluminate  the 
clinker  became  much  more  fusible,  the  mixture  containing 
12  per  cent,  of  alumina  fusing  to  a  semi-transparent  slag, 
and  yielding  a  quick-setting  cement.  This  corresponds 
exactly  with  the  results  obtained  in  practice  with  aluminous 
clays,  such  mixtures  having  been  found  difficult  to  burn 
correctly,  owing  to  their  fusibility. 

The  clinkers  obtained  from  these  mixtures  were  faintly 
bluish-white  in  colour,  and  about  like  good  Portland  cement 
clinker  in  degree  of  sintering  and  hardness,  except  in  the 
case  of  the  mixture  with  12  per  cent,  of  alumina,  which  gave 
a  hard,  semi-fused  clinker,  difficult  to  grind.  The  cements 
ohtained  were  perfectly  white,  and  slow-setting  except  in 
the  case  of  that  with  12  per  cent,  of  alumina.  They  set 
sharply  and  hardened  well,  showing  qualities  fully  equal  to 
those  of  the  best  cements.  The  cements  containing  2  and  4 
per  cent,  of  alumina  showed  no  noticeable  heating  on  mixing 
with  water.  That  containing  7  per  cent,  of  alumina  heated 
slightly,  and  that  with  12  per  cent,  strongly.  This 
behaviour,  and  also  the  increased  quick-setting  qualities 
with  rising  percentages  of  alumina,  indicate  that  the 
aluminate,  in  presence  of  large  amounts  of  silicate,  behaves 
in  the  same  manner  as  when  free,  and  make  it  probable 
that  the  silicate  and  aluminate  of  lime  in  cemeDts  are 
simply  mixed  and  not  combined  together. 

The  following  tables  show  the  results  obtained  with  the 
two  formulae  under  consideration.  The  tensile  strengths 
given  represent  the  average  of  two  J-in.  briquettes  of  neat 
cement,  gauged  with  22  per  cent,  of  water,  in  each  case. 
As  already  explaiaed,  the  tensile-strength  tests  are  not  con- 
sidered of  any  importance  except  as  showing  that  the 
products  are  generally  at  least  equal  in  strength  to  commer- 
cial Portland  cements  :  — 


Formula,  X(3CaO.Si03~)  +  Y(2CaO.Al,Oz). 

R.  Lime 

to 
Silicates. 

Call. 

SiOj. 

AL03.                      Pat  Test. 

Hot  Test. 

Tensile  Strength. 

7  Days. 

2S  Days. 

Silicate  ...     '-  • 
Aluminate     4"2  i 

2-67 

72-7'.' 

2.5  21 

2'00      Set  hard,  sound,  on  glass  28d 

Sound,  off  glass,  hard 

154 

173 

Silicate  ...  91 -6  > 
Alumina 

257 

71-90 

24-10 

*-00               

us 

227 

Silicate  ...  85-8  | 
Aluminate  li'7  ► 

2-39 

7055 

2245 

7-00      Set  bard,  sound,  off  glass  2Sd 

Sound,  on  glass,  hard 

180 

205 

...  74-  ) 
Aluminat 

2-15 

6S-31 

19-69 

12-00 

Set  quick,  souud,  off  glass  28d 

., 

105 

St 

Formula,  X(3CaO.SiO,)  +  Y(3CaO.AL03\  Le  Chatelier  I. 


R.  Lime 

CaO. 

Silicates. 

Si02. 

A1503. 

Pat  Test. 

Hot  Test. 

Tensile  Strength. 

7  Days.     2?  Days. 

• 

A 

Silicate  .- 

Aluminate   10'6J 
...   SI'.".  / 

Aluminai 

...  68-2  - 
te  31  "8  J 

2-71          73"07 
2-63          72'  17 

51         71 -.v, 

23-53 

-.111 

is -os 

2-00 
4-00 
7-00 
12-00 

Not  tested                                Not  tested 
Set  liard,  sound,  on  glass  2Sd          Cracked,  off  glass,  hard 
„             „             „          |       Cracked,  off  glass,  soft 
Set  hard,  off  glass,  cracked                 „            „            „ 

196 
155 
113 

240 

23 1 
152 

I,  IS97.] 
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I  in-  above,  tables  Bhow  that  the  formula — 

\,-.i  ':.(>. BiO  I      5  CSCaO.Al,0,) 

uniform  and  satisfactory  results  in  point  of  bardi 
tj   and  constant   volume  with  percentages   of  alumina 
ranging  from   -  to    U    per  oent.      The   product  contain- 
ing  IS    per   cent,   of  alumina   is,   however,    quick-setting 
low    iii   tensili    strength.      A    kaolin    containing     13 
cent  silica  and  10  per  oent  alumina  would,  according 
this    formula,    yield    a    cemi-iit    containing    15* 7    per 
cent,  of  alumma.     The  writers'  experiments   with   kaolins 
from  various  sources  show  that  they  yield  a    very  fusible 
clinker,  difficult  to  burn    uniformly  and  extremely  hard  to 
("rind,  while  the  resulting  cements  are  quick  setting 
inferior  in  strength. 

Taming  now  to  the  table  showing  the  results  yielded  by 
i.'u-  1st  formula  of  Le  <  lhatelier— 

X(8CaO.SiO,)  +Y(8CaO.Al,0,) 

we  see  that  though  the  difference  in  composition  as  com- 
pnred  with  the  cements  in  the  first  table  is  slight,  the  h 
lime  limit  has  here  been  clearly  passed,  as  shown  by  the 
bad  results  obtained  in  the  hot  test.  The  defects  are  m 
u|  parent  as  the  percentage  of  alumina  increases,  the 
cement  containing  12  per  cent,  of  alumina  proving  unsound 
even  in  the  cold  pal  test  From  this  it  is  evident  that  the 
allowance  of:!  mols.  of  lime  to  one  of  alumina  is  excessive, 
ami  that    the  pro]  inula,  in   which   -   mols.  of  lime 

assigned  to  1  of  alumina,  is  more  nearly  correct. 

II J.— Effect  of  Iron  Oxide. 

According  to  Le  Cbatelier,  mixtures  of  iron  oxide  and 
calcium  carbonate  yield  on  burning  products   which   - 
with  water  and  possess  no  hydraulic  properties. 

Dr.  Schott  (Dingl.  Polyt  .1.  202,  134  and 513)  found  that 
the  alumina  in  cement  could  be  completely  replaced  by  iron 
oxide  without  injury  to  the  hydraulic  properties,  and 
prepared  cement  containing  only  lime,  silica,  and  iron 
Oxide,  which  showed  excellent  hardening  qualities. 

In  the  hope  of  throwing  some  light  on  tin  role  played 
by  iron  oxide  in  cement,  a  mixture  of  pure  iron  oxide, 
i  i .  1.  ard  calcium  carbonate  was  prepared  according  to 
the  formula  2iaO.lY.ii.  On  burning,  the  material  fused 
to  a  black  Blag,  which  yielded  a  brown  powder  on  grinding. 
Mixed  with  water  to  a  past.-,  this  powder  showed  no  heat- 
ing, and  d  :  harden  in  air  or  cold  water.  A  pat 
placed  in  steam,  however,  after  setting  one  day  in  air. 
hardened  rapidly,  and  after  several  hours  in  boiling  water 
showed  no  cracking  and  appeared  very  hard. 

From  this  experiment  it  appears  that  lime  and  iron  oxide 
readily  combine,  yielding  a  product  which  is  constant  in 
volume,  though  it  -how-  no  hardening  properties  in  tin- 
cold. 

A  mixture  was  then  prepared  according  to  the  formula 
SCaO.SiO.  -  xCaO.FejOj,  containing  7  per  cent,  iron 
oxide.  The  result  was  as"  follows:  SCaO.Sil  »«  i  2Ca(  i.Fo.n  . 
Fusible,  clinker  black  ;  powder,  dark  gray  ;  pat  slow- 
setting,  set  hard  ;  hard  2S  days.      Hot  test,  sound,   hard,  on 

glass. 

It  will  be  observed  that  the  above  cement  contains  only- 
silica,  iron  oxide,  and  lime,  no  alumina  being  present. 
Except  in  colour,  the  resulting  clinker  and  cement  eli 
resembled  that  obtained  from  silica,  alumina,  anil  lime.  It 
thus  appears  that  iron  oxide  and  alumina  act  in  a  similar 
manner  in  promoting  the  combination  of  silica  and  lime. 

A  number  of  mixtures  were  prepared  according  to  the 
formula? — 

(1.)  X(3CaO.Si02)  -  Y(2CaO.AlsOj)  +  Z(FesOj)  and 

(2.1  X(3CaO.SiO<i)  +  Y(2CaO.A1.0,)  +  Z(2CaO.F( 

In  the  first  formula  no  lime  is  assigned  to  the  iron  oxide  ; 
in  the  second  formula  the  iron  oxide  appears  with  2  mols. 
of  lime.  The  percentages  of  alumina  and  iron  in  the  mix- 
ture were  1  and  3  respectively.  Hoth  these  mixtures  gave 
perfectly  sound  and  satisfactory  cements,  and  no  noticeable 
difference  could  be  observed  between  them.  In  tensile 
strength,  up  to  2S  days,  formula  Xo.  1  gave  the  better 
result. 


Another  mixture  was  prepared  according  to  the  maximum 
formula  of  Le  i  lhatel'i  i 

■    0.Al,O,)       Z(8Ca0.1  BjO  I. 

In  this  the  percentages  of  alumina  and  iron  oxide  were 
a-  land::  respectively.    The   resulting  ccmenl 

-bowed  high    tensile    strength,    but    failed    in    the   hot    test. 
The  pat  pis  d  water  also  left  the  glass  at  2  days, 

showing  that  the  proportion  of  lime  present  was  too  high. 

The  percentage  composition,  and  ratio  of  lime  to  silicates 
of  the  cements  prepared  aci  0  the  above  form: 

is  shown  in  the  following  table  : — 


— 

1       ■            Silica 

8    ■ 

Alumina 

1 

1 

•J.T32 

22-77 
21 -'.'1 

1  00 

l-.ll, 

.Villi 
3-00 

•1 

2-n; 

As   above   stated,    Nos.    1   and    2   gave  cements    which 

the  boiling  t,  -t  well,    while  No.  :S  failed. 

From  the  close  similarity  in  the  composition  of  cements 
1  and  No.  2.  it  i-  evident  that  it  i-  quite  unnecessary, 
in  working  with  ordinary  clays,  to  take  the  iron  oxide  into 
dating  the  amount  of  lime  required. 
Iron  oxide  evidently  combines  with  lime  in  the  same 
manner  as  alumina.  The  amount  of  iron  oxide  present  in 
ordinary  clays  i-,  however,  so  small,  and  the  amount  of 
lime  with  which  it  will  combine  so  insignificant,  that  the 
effect  of  ordinary  proportions  of  iron  oxide  in  cements  is 
extremely  difficult  to  trace. 

IV.— Effect  of  Alkalis. 

Most  writers  on  the  cement  industry  have  assumed  that 
alkalis,  potash,  and  soda  play  an  important  part  in  bring- 
ing about  the  combination  of  lime  with  silica  and  alumina, 
and  the  artificial  addition  of  alkalis  to  materials  deficient 
in  them  is  often  recommended.  The  writers'  experience  has 
been,  however,  that  no  advantage  results  from  this  addition, 
and  Feichtinger  states  the  same.  The  foregoing  experi- 
ments show  that  pure  silica,  alumina,  and  lime,  free  from 
alkaiis.  combine  readily  to  produce  well-sintered  clinker, 
and  that  the  fusibility  of  the  clinker  depends  chiefly-  on  the 
proportion  of  alumina  or  iron  oxide  present  "it  thu- 
appears  unlikely  that  alkalis  have  any  important  action. 

In  order  to  test  the  effect  of  soda  on  the  combination 
of  silica  and  lime,  two  mixtures  were  prepared  according  to 
the  following  formula?  :  — 

(1.)  3CaO.Si03  +  NajO. 

(2.)  3CaO.SiOs  +  NajSiO  , 
5  per  cent,  -o da  was  taken  in  both  cases.     The  results  were 
as  follows  :  — 

1.  Soda  largely  volatilised.  Clinker  soft.  light,  infusible, 
l'owder  heated  strongly  with  water.  Pal  swelled  and 
cracked  before  placing  in  water.     Hot  test  swelled,  soft 

2.  (linker  soft,  light,  infusible.  Powder  did  not  heat 
with  water.  Pat  set  fairly  ;  swelled  and  cracked  after  two 
days  in  water. 

It  is  interesting  and  rather  surprising  to  note  that  while 
the  tricalcium  silicate.  .!( laO.Sit  >;.  proved  to  be  of  constant 
volume,  though  of  feeble  hardening  properties,  the  same 
with  the  a  l.lition  of  sodium  silicate  gave  a  product  which 
swelled  and  cracked. 

J t  appears  from  the  above  experiments  that  soda  is  in- 
capable of  assisting  in  the  combination  of  silica  with  high 
proportions  of  lime. 

V. — Eff:  siVi. 

The  question  of  the  influence  of  magnesia  in  Portland 
11  studied  by  many  chemists,  and  is  now 
undergoing  careful  investigation  by  the  Association  of 
German  Portland  Cement  Manufacturers.  Several  eminent 
authorities  hold  that  the  presence  of  considerable  percent- 
ages of  ma_  s,^5  cement  to  expand  and  crack  after 
long  pcrio  Is.     The  most  thorough  work  on  thi-  subject  is 
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doubtless  that  of   B.  Dyckerhoff,  presented  to  the  German 
ciation  in  1895  (this  Journal,  J390,  943).     According 

to  Dwkerhofl's  experiments,  more  than  -I  percent,  of 
whether  added  to  a  normal  mixture  or  substituted 
f,  r  an  equivalent  amount  of  lime,  causes  a  steady  falling  "If 
in  the  strength  of  the  resulting  cement.  Actual  cracking 
»as  observed  only  with  8  per  cent,  or  more  of  magnesia. 
\-  stated  above,  this  question  is  now  being  most  ex- 
haustively studied  by  a  committee  of  the  German  Associa- 
tion, who  have  laid  out  a  series  of  experiments  and  observa- 
tions, which  will  require  live  years  to  complete.  In  view 
of  this,  the  writers  have  not  attempted  to  investigate  the 
injurious  practical  effects  of  magi; 

There  is  another  aspect  of  the  question,  however,  which 
is  of  great  importance  to  cement  chemists,  and  that  is,  the 
influence  of  the  presence  of  magnesia  on  the  proportions  of 
lime  and  clay  required  to  produce  a  correct  mixture.  If 
ma?:  es  lime  and  combines  with  clay,  as  indicated 

te  formulae  of  Le  Chatelier,  it  must,  of  course,  be 
allowed  for  in  the  calculation  of  the  mixture.  If,  however, 
magnesia  is  inert,  as  some  have  maintained,  it  may  be 
disregarded,  and  the  clay  used  may  be  proportioned  to  the 
lime  alone.  A  number  of  experiments  -were  tried  in  the 
hope  of  throwing  light  on  this  question,  and  though  the 
work  is  incomplete  and  not  yet  conclusive,  some  interesting 
facts  were  brought  out  which  may  well  be  briefly  stated. 

The  first  question  to  be  studied  is,  whether  magnesia 
forms  with  silica  and  alumina  any  compounds  possessing 
hydraulic  properties.  It  is  well  known  that  pure  magnesia, 
calcined  at  high  heat,  sets  with  water  and  hardens  like 
cement. 

Pure  magnesia  (German  C.  P.)  was  moulded  into  cakes 
with  water,  dried,  and  burned  one  hour  at  a  while  heat. 
The  resulting  clinker  was  much  shrunken,  brittle,  and  hard 
to  grind.  The  powder,  made  into  a  pat  with  water,  set 
slowly,  hard  at  one  day;  very  hard  but  slightly  cracked 
at  the  edges  after  several  days  in  water.  Under  hot  test 
the  pat  curved  and  cracked. 

The  same  material,  pure  magnesia,  burned  in  a  crucible 
at  bright  yellow  heat,  showed  only  slight  hydraulic  pro- 
perties and  hardened  fairly.     The  hot  test  remained  soft. 

It  thus  appears  that  pure  magnesia,  calcined  at  a  high 
temperature,  possesses  decided  hydraulic  properties,  but  is 
not  constant  in  volume. 

Magnesium  Silicates  and  Aluminales. — Several  com- 
pounds of  magnesia  with  silica  and  with  alumina  occur  in 
nature  as  minerals,  and  therefore  would  not  be  expected  to 
show  any  hydraulic  properties.  Among  these  may  be 
mentioned:  Spinel,  MgO.ALO,;  Enstatite,  MgO.SiOa; 
Forsterite,  2MgO.Si02. 

It  will  be  remembered  that  the  mono-alumicate  and 
disilicate  of  lime  show  decided  hydraulic  properties.  It  is 
therefore  evident  that  magnesium  compounds  differ  de- 
cidedly from  those  ot  lime  in  their  behaviour  towards 
water. 

Artificial  compounds  of  magnesia  and  alumina  were 
prepared  by  mixing  pure  magnesia  and  alumina  in  the 
proportions':  MgO.  \l_<  >  ,  2MgO.Al.jOs,  3Mgl  >.  Al _<  >.,.  and 
burning  at  a  white  heat.  None  of  the  mixtures  showed  any 
-ign  of  fusing  or  sintering,  and  the  calcined  products  were 
in  all  cases  light,  porous,  and  soft.  On  pulverising  and 
mixing  with  water  none  of  the  pats  showed  any  tendency 
to  set,  and  after  several  days  in  moist  air  all  were  still  soft, 
and  turned  to  mud  when  placed  in  water.  Neither  of  the 
magnesium  aluminates  showed  any  tendency  to  harden  in 
steam. 

Artificial  magnesium  silicates  were  prepared  from  pure 
niasiue-iinii  and  silica,  and  burned  at  the  highest  white  heat 
of  the  gas-furnace.     The  results  were  as  follows  ■ — 

MgO.SiOj.  Semifused,  clinker  hard,  like  porcelain. 
Powder  showed  no  setting  or  hardening  qualities  in  air, 
water,  or  steam. 

2MgO.SiO».  Well  sintered,  clinker  porous,  rather  hard. 
Powder  showed  no  setting  or  hardening  properties  in  air, 
water,  or  steam. 

3MgO.SiO.  Infusible,  slightly  sintered,  clinker  porous, 
soft.  Fat  seemed  to  harden  slowly  in  moist  air,  but  after 
several  days  in  air  turned  to  mud  on  placing  in  water.  No 
setting  in  steam. 


From  the  above  experiments  it  is  evident  that  the 
compounds  of  magnesia  with  alumina  and  silica  have  no 
hydraulic  properties,  and  it  is  quite  unlikely  that  they  play 
any  part  in  the  hardening  of  cements.  Whether  the  triba?ic 
silicate  and  aluminate  exist  as  chemical  compounds  is  very 
doubtful. 

Action  of  Magnesia  on  Clay. — At  the  suggestion  of  Dr. 
Aug.  Dyckerhoff,  experiments  were  undertaken  to  determine 
whether  magnesia  has  the  power  of  decomposing  clay,  when 
calcined  with  it,  and  rendering  the  silica  of  the  clay  soluble. 
The  action  of  lime  on  various  forms  of  silica  has  been  studied 
in  a  most  interesting  way  by  Lunge  (Thonind.  Zeit.  Is1,'  i 
655),  who  found  that  the  silica  of  kaolin  is  rendered  entirely 
soluble  by  calcining  with  lime,  while  precipitated  and  crystal- 
line silica  are  less  completely  acted  upon,  the  extent  of  the 
action  increasing  rapidly,  however,  with  increasing  fineness  of 
division  of  the  silica.  Lunge's  method  consists  in  repeatedly 
digesting  the  product  of  the  calcination  with  dilute  hydro- 
chloric acid  ('20  per  cent.),  and  a  20  per  cent,  solution  of 
sodium  carbonate.  By  this  treatment  the  lime  and  the  silica 
which  has  been  rendered  soluble  are  dissolved  out,  while  the 
uncombined  silica  remains  unattached  (this  Journal,  1S95, 
37). 

For  the  experiments  with  magnesia,  a  clay  of  the  following 
composition  was  taken  : — 

Loss  on  ignition 7*46 

Silica 65 '41 

Alumina 16*5* 

Iron  oxide 6*06 

Lime 2'22 

Magnesia 1  '88 

99-57 

A  sample  of  this  clay  was  ignited  at  a  red  heat,  finely 
pulverised,  and  I  grm.  treated  with  hydrochloric  acid  and 
sodium  carbonate,  according  to  Lunge's  method.  The 
residue  was  9G-24  per  cent.,  showing  a  loss  on  digestion  of 
only  3 '76  per  cent. 

A  mixture  of  clay  and  carbonate  of  lime  was  then  pre- 
pared, corresponding  with  the  formula — 

X(3Ca0.8iO;)  +  Y(2C'aO.AL03)- 
This  consisted  of  100  parts  of  clay  and  356  parts  of  calcium 
carbonate.  llurned  at  a  high  heat,  a  grey-green,  well 
sintered  clinker  was  obtained.  This  was  ground  and  treated 
with  hydrochloric  acid  and  sodium  carbonate.  The  residue 
was  only  0'4  per  cent.,  showing  that  practically  all  the 
silica  of  the  clay  was  rendered  soluble  by  calcination  with 
lime. 

A  mixture  of  clay  and  magnesia  was  then  prepared,  in  the 
proportion  required  by  the  formula — 

X(3MgO.SiOj)  +  Y(2MgO.AL03), 

the  lime  in  the  last  experiment  being  replaced  by  an  equiva- 
lent quantity  of  magnesia.  The  mixture  consisted  of 
100  parts  of  clay  and  114  parts  of  magnesia.  Burned  at  a 
high  heat,  a  reddish  clinker,  partially  sintered,  was  obtained, 
which  yielded  a  pink  powder  on  pulverising.  This  showed 
no  hydraulic  properties  on  mixing  with  water. 

Allowing  for  the  loss  on  ignition  of  the  clay,  the  com- 
position of  this  mixture,  after  calcination,  should  be — 

Magnesia 60'87 

Clay 39'13 

One  grm.  of  the  calcined  mixture  was  then  treated  with 
hydrochloric  acid  and  sodium  carbonate  solution.  The 
residue  was  10'  14  per  cent,  or  about  one-fourth  of  the  clay 
present.  Analysis  of  the  solution  and  residue  gave  the 
following  : — 
Solution — 

Silica 27'12 

Iron  oxide  and  alumina 15*26 

Magnesia 48-36 

Residue — 

Silica 6-6S 

Iron  oxide  and  alumina 2-^:' 

Magnesia 1  •  |:> 

101-03 

From  the  above  experiment  it  appears  that  magnesia 
decomposes  clay  when  calcined  with  it,  but  that  the  action 
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h  tar  lest  complete  than  in  the  case  of  lime.     die  product 
..i  the  calcination  of    magnesia  and  clay  has,  howerei 
hydraulic  properties,  and  cannol  lake  pan  in  the  hardening 
ot  cement. 

Proportion  of  Clay  required  with   Uagnesian  '/ 

In  ordoi  i"  determine  conclusively  whether  magnesia  should 

illowcd  for  in  calculating  the  proportion  ol  claj  required 

for  use  with  maguesian  materials,  experiments  were  tried 

with  u  dolomite  lime  (air-slaked),  of  the   following   com- 

on:  — 



Haguesin,  MrO 



Total ■■ 

By  calculation  it  is  found  thai  t<>  convert  all  the  lime  into 
cement  according  to  the  formula  state  I.  leaving  the  magnesia 
free,  21*6  i>art>  of  clay  (analysis  given  on  pagi  892  or  pre- 
l  for  100  part .  of  dolomite  lime. 

A  mixture  was  prepared  in.  thi  se  proportions,  ami  burned. 
The  clinker  was  dark  green  and  well  sintered.  Theccmenl 
was  yellowish  in  cfiloar,  slow-setting,  and  hardened  wall  in 
water,  appearing  sound  at  ;s  days.  The  hoi  test  was 
perfectly  soui  '1.  the  pat  remaining  on  tin  glass. 

Ill  this  cement  the  rati;,  of  lime  plus  magnesia  to  ~iliua 
plus  alumina  is  1*46,  an  immense  excess  over  that  called 
for  l>y  the  formula  of  I.e  Chatelier,  in  which  the  magnesia  is 
assumed  to  ait  like  lime.  It  i-  probable,  as  indicated  by 
the  experiments  of  Dyckerhofl  ami  oth  i-.  that  this  cement 
will  show  expansion  ami  cracking  after  some  time,  ami  its 
behaviour  in  this  respect  will  be  carefully  watched.  This 
defect,  however,  as  shown  by  the  hot  test,  will  be  due  to 
presence  of  a  high  proporti  esia,  and  not  toexcess 

of  lime  or  deficiency  of  clay.     [S  is  Journal 

Another  mixture,  consisting  of  l1  mite  lime  with 

1>  of  clay,  gave  pats  which  curved  and  cracked,  both  in 
Steam  and  in  cold  water. 

It  thus  appears  that  the  proposed  formula  is  applicable  to 
magcesian  materials,  as  well  as  those  free  froai  magi 

that  the  magnesia   should  not  be   considered  in  calcu- 
lating the  amount  of  clay  required. 

Summary. 

The  conclusions  to  which  the  writers  are  led  by  the  above 
xperiments  may  be  briefly  stated  as  follows: — 

1.  The  essential  constituents  of  Portland  cement  are  tri- 
calci'im  silieate  with  varying  proportions  of  di-calcium 
ahimitiate.  This  composition  may  therefore  be  expressed 
by  the  formula  X(3CaO.SiOj)  +  "Y0>fa<  >. Al_o;).  From 
this  formula  it  may  be  calculated  that  the  correct  propor- 
tion of  lime,  by  weight,  in  Portland  cement,  is  2 •  8  times 
the  silico  plus  1  ■  1  times  the  alumina. 

2.  Iron  oxide  combines  with  lime  at  a  high  heat,  and 
acts  like  alumina  in  promoting  the  combination  of  silica 
and  lime.     For  practical   purposes,  however,  the  pres 

of  iron  oxide  in  a  clay  need  not  be  considered  in  calculating 
the  proportion  of  lime  required. 

3.  Alkalis,  so  far  as  indicated  by  the  behaviour  of  soda, 
arc  of  no  value  in  promoting  the  combination  of  lime  and 
silica,  and  probably  play  no  part  in  the  formation  of 
cement. 

4.  Magnesia,  though  possessing  marked  hydraulic 
properties  when  ignited  alone,  yields  no  hydrochloric  pro- 
ducts when  heated  with  silica,  alumina,  or  clay,  and 
probably  plays  no  part  in  the  formation  of  cement.  It  is 
incapable  of  replacing  lime  in  cement  mixtures,  the  com- 
position of  which  should  be  calculated  on  the  basis  of  the 
lime  only,  without  regard  to  the  magnesia  present. 

Discussion. 

The  Chairman-  stated  that  a  number  of  years  ago  it  had 
devolved  on  him  to  look  up  the  literature  on  cement,  and 
the  analysis  more  especially.  The  literature  then  at  his 
command  was  not  very  extensive.  He  eventually  appealed 
to  the  Astor  Library,  hut  in  almost  all  the  analyses  he  saw 
of  the  hydraulic  cement  none  seemed  to  go  above  90  per 
cent.  The  remaining  10  per  cent,  were  left  to  the  choice  of 
the  cement  maker. 


Dr.    .Si  w  i.i  ru  \    laid    he   won]  ;  ,  M    one    ti 

w  hieh    lie  had    i  Mention.       I|.     I    i  !   put    01 

l.i  buti  lier'i  formula  lor  the  bai  '-'its. 

It  was  a  little  bard  to  belii  ve  that  th 

and    he  would    in  I  OUl    that  they  '■'  d    ill 

iments  mi  th. n  subject  which  he  hoped  would 
soon  throw  some  light  on  it.     They  should  all  ackn 
their  obligations  to  l.,-  Chatelier,  who  had  done  the  I 
and  most  complete  work  in  this  field,  hut   that  what  they 

hoped    to  do    was    lo    early  that    -till    further   and    to  :n 

I  i  'hatelier's  microscopic  stud}  of  the  cement  clinker  and 
the    harden,  l    ci  im  at   to  mal  lown 

composition  j  to   take  the  drj  calcium  silicati  it  the 

presi  ace  of  the  aluminium  and  magnesium  silica! 
the  things  which  confuse  it,  and  submit  it  to    mien 
study  during    it-   hardening.      They  were   already    eai  i 
on  some  work   in   that    direction,  ami    when    finished   thej 
hoped  to  be  able  to  contribute  something  to   the  know], 
of  hon  cement  hardened.     Their  work  had  previously  been 
devoted  entirely   to  how  cement  combined. 

Dr.  !•'.  ViMitnm    asked   tin-  reason   for  having  the 

amount  of  water  in  I.e  Chatelicr'g  formula  an  unknown 
quantity,  when  it  appeared  in  the  second  member  of  the 
equation  as  a  known  quantity. 

Hr.  Ml  Im  \v  v  said  that  the  review  of  I.e  (hatelier's  work 
just  presented  by  Dr.  Newberry  was  a  lucid  and  valuable 
one  and  the  experiments  with  which  he  had  followed  it  up 
and  tiiose  ivhicb  he  had  in  view  were  ready  of  great  value. 
There  was  considerable  work  of  that  kind  needed.  It  was 
viewing  the  subject  from  a  very  high  plane:  the  behaviour 
of  these  ideal  mixtures  was  very  instructive.  He  thought 
that  iii  practice  the  composition  of  good  cements  could  not 
be  placed  within  narrow  limits.  Dr.  Newberry  had  men- 
I  that  the  lime  should  be  from  6'J  to  i  .",.  th.  silica 
from  ill  to  23,  and  the  alumina  tj  to  7  ;  hut  it  was  found 
that  some  good  cements  varied.  Thus,  they  could  run 
higher  in  silica,  changing  the  proportions  of  the  other 
elements  and  yet  not  suffer.  Silica  could  al-n  play  the 
part  of  a  beneficial  agent  and  actually  combine  with  the  lime 
and  harden  thus  and  not  by  hydration.  This  was  the  action 
which  took  place  in  puzzuolauic  cements,  but,  of  course. 
although  a  good  cement,  it  would  not  be  one  of  these  ideal 
Portlands.  Perhaps  thermo-chemi-trv  would  yet  tell  us 
more  a-  to  the  most  probable  combinations  from  cement  of 
a  given  composition. 

Very  little  was  known  of  a  certainty  regarding  magnesia, 
particularly  in  the  case  of  cement  immersed  in  water — sea- 
water.  There  were  many  situations  in  which  cements  werc 
piaced  ;  but  the  experiments  of  the  German  Manufacturers' 
Association  were  almost  solely  on  the  subject  of  its  influence 
when  immersed  in  sea-water.  This  was,  of  course,  its  most 
important  application.  Cases  of  cements  with  high  per- 
centages of  magnesia  were  recorded,  which  were  still  very- 
sound  after  a  long  time.  This  was  only  another  instance 
of  the  fact  that  in  practice  they  bad  much  to  learn. 

Dr.  W.m.  J  w  Sciiieffelix  asked  Dr.  Newberry  whether 
in  the  last  experiments  mentioned  with  the  dolomite  he  had 
also  tried  whether  magnesia  would  require  the  silica  in 
calcining. 

Dr.  L.  N.  Aiufr  -aid  he  had  seen  it  stated  that  magnesia 
when  heated  still  had  the  capacity  of  taking  up  water,  and 
asked  whether  there  was  any  truth  in  that  statement,  and 
whether  that  might  not  account  in  a  measure  for  the  fact 
that  a  cement  containing  32  per  cent,  of  magnesia  still  had 
the  necessary  properties  possessed  by  cements  containing 
only  8. 

Mr.  Clifford  Ricuarhsun  said  he  would  like  to  express 
his  great  appreciation  of  the  value  of  Prof.  Newberry's 
paper.  It  seemed  to  him  to  mark  an  epoch  iu  the  history 
of  the  cement  industry,  and  it  was  encouraging  to  see  that 
this  work  had  been  done  in  connection  with  the  establish- 
ment of  the  industry  in  the  United  States.  It  was  par- 
ticularly important,  in  that  it  enabled  us  to  judge  accurately 
of  the  value  of  a  clay  for  the  purpose  of  cement  making,  and 
to  determine  the  highest  amount  of  lime  which  it  could 
combine  with,  thus  putting  the  industry  en  a  more  rational 
footing  than  it  ever  has  had  before. 


-  94 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


[Nov.  30, 1897. 


Mr.  S.  A.  Tcokeu  said  it  seemed  to  him  that  at  the  very 
high  temperature  necessary,  to  hriug  out  the  effects  of  the 
hydraulic  properties  of  magnesia,  the  electrical  furnace 
product  might  he  very  variable. 

Dr.  Endemahn,  in  reply  to  a  statement  that  dolomite 
would  eive  very  excellent  hydraulic  cement,  said  that  he  had 
made  experiments  in  connection  with  the  manufacture  of 
liquid  carbonic  acid  gas  from  dolomite  found  in  West- 
chester county,  which  could  be  had  at  a  nominal  price. 
The  carbonic  acid  was  obtained  by  passing  steam  over  the 
dolomite  in  retorts  while  the  retorts  were  heated  to  redness. 
In  that  way  he  found  that  just  one-half  the  carbonic  acid 
would  be  driven  off  and  one-half  remain  behind  with  the 
lime,  lie  made  experiments  with  the  product  thus  obtained 
to  find  whether  it  had  really  hydraulic  properties,  and  had 
found  it  absolutely  valueless  for  the  purpose. 

Mr.  M.  Tim  ii  said  that  when  cement  was  used  m  sand- 
stone and  limestone  buildings,  a  great  many  free  soluble 
salts  found  thtir  way  to  the  surface  of  these  stones  and  in 
the  course  of  time  defaced  the  surface  of  the  buildings. 
These  soluble  salts  had  come  to  his  notice  in  some  very 
peculiar  combinations.  Several  sandstones  he  examined 
showed  calcium  oxalate  as  the  result  of  the  use  of  cement. 
It  took  him  a  long  time  to  find  out  how  calcium  oxalate  was 
produced.  He  could  at  once  account  for  magnesium  sul- 
phate, which  was  caused  by  the  presence  of  pyrites  in  the 
coal  used  for  burning  the  cement.  Calcium  oxalate  appeared 
to  be  produced  in  cements  through  the  action  of  a  certain 
fungus — the  penecillium  glaucum.  Carbonic  acid  from  the 
air  combined  with  lime  and  moisture  at  a  favourable 
temperature  to  form  calcium  oxalate,  CaC.,0.,.  showing 
that  certain  micro-organisms  possessed  synthetic  powers 
as  well  as  analytic  powers.  Thus  calcium  oxalate  was  pro- 
duced on  the  surface  of  lirnestuue  indirectly  through  the 
cement.  Again,  ealcium|oxide,  which  had  worked  its  way 
to  the  surface  and  formed  a  white  florescence,  was  treated 
by  a  builder  with  hydrochloric  acid,  forming  calcium 
chloride,  on  which  thrived  the  green  alga  "  Protococcus 
viride"  known  as  the  green  fungus,  found  on  the  north 
side  of  trees  and  on  brown  stone  and  sometimes  on  build- 
inffS  after  a  rainy  speli.  "When  this  micro-organic  plant 
rooted  itself  on  calcium  chloride  there  was  no  way  that  he 
ha-  ever  heard  of  in  which  it  could  be  destroyed.  These 
two  peculiar  instances  were  directly  traceable  to  cement. 

Dr.  S.  B.  Newberby,  in  answer  to  Dr.  Vanderpoel,  replied 
that  he  thought  that  Le  Chatelier  meant  to  imply  that  there 
should  bean  excess  of  water.  In  answer  to  Dr.  Schieffelin, 
the  author  replied  that  they  had  tried  that  experiment,  and 
the  result  was  a  failure.  The  material  was  no  good  as  a 
cement.  In  answer  to  Dr.  Adler,  the  author  replied  that 
Dvekerhoff  stated  that  magnesia  calcined  at  a  high  tempera- 
ture was  not  constant  in  volume  but  was  very  dense,  and 
when  it  took  up  its  water,  as  it  ultimately  did,  it  expanded, 
but  did  so  very  slowly  ;  but  that  magnesia  calcined  at  a 
lower  heat  would  readily  combine  with  water,  and  did  not 
swell :  that  is,  it  took  up  water  before  it  set  and  hardened. 
Dr.  Adler  presumably  wished  to  show  that  injury  might 
arise  where  cement  was  calcined  at  a  high  temperature, 
whereas  if  calcined  at  a  lower  temperature  it  would  not 
show  itself.  It  well  known  that  most  common  American 
cements,  such  as  those  made  from  natural  rock,  contain- 
ing lime  and  from  15  to  20  per  cent,  of  magnesia,  did  not 
perceptibly  crack  or  go  to  pieces.  Dyckerhoff  explained 
that  by  saying  if  Portland  cement  were  calcined  at  a  white 
rieat  the  magnesia  would  be  very  injurious.  As  to  the  effect 
of  calcining  pure  magnesia,  they  did  not  find  (although  he 
had  seen  it  stated  in  text-hooks)  that  if  calcined  at  a 
moderate  heat  it  would  have  hydraulic  properties.  Calcined 
at  a  cherry  heat  it  had  very  feeble  hydraulic  properties. 
After  calcining  at  a  white  heat,  although  it  hardened  very 
slowly,  :.t  became  eventually  quite  hard.  There  was  another 
reason  that  must  he  noted,  viz.,  if  the  temperature  were 
too  high  it  would  fuse, down  and  probably  fail  to  test;  it 
would  have  no  hydraulic  properties. 

In  answer  to  Mr.  Tucker,  the  author  replied  that  he  had 
never  seen  the  product  of  an  electrical  furnace.  It  would 
be  very  interesting  to  see  whether  that  extremely  high 
temperature  had  modified  these  hydraulic  properties  at  all. 


ON  THE  ESTIMATION  OF    SMALL  AMOUNTS   OF 
a-NAPHTHOL  IN  COMMERCIAL  0-NAPHTHOL. 

BY  JOHN*  rEOCHiZKl  AID  H.  N.  HERMAN. 

The  following  method  for  the  determination  of  a-naphthol  in 
y8-naphthoI  was  discovered  in  the  works  of  the  Heller  and 
Merz  Company  more  than  two  years  ago,  because  a  ship- 
ment of  /3-naphthol  received  at  that  time,  being  worked 
up  for  colouring  matter  in  the  usual  manner,  failed  to  give 
a  product  of  the  usual  quality.  Nor  was  the  true  cause 
of  the  trouble  at  once  suspected.  It  was  only  by  a  logical 
analysis  of  all  the  conditions  of  manufacturing  that  the  true 
cause  of  trouble  was  traced  to  the  presence  of  certain 
impurities  in  the  /3-naphthol  employed,  impurities  which 
were  found  to  be  absent  in  the  lots  of  /8-naphthol  that  had 
been  used  before. 

A  method  for  the  determination  of  a-naphthol  in  $■ 
naphthol  has  been  described  by  Dr.  A.  Liebmaun  before 
the  Manchester  Section  of  this  Society,  and  is  published  in 
the  April  number  of  the  current  year. 

The  principle  there  applied  is  identical  with  the  principle 
underlying  our  method,  and  consists  in  the  property  of 
a-naphthol  comhiniug  more  readily  with  diazo  bodies  than 
/3-uaphtbol,  forming  bodies  generally  more  soluble. 

The  body  recommended  by  Dr.  Liebmann  for  the  purpose 
of  determining  a-naphthol  in  j8-naphthol  is  the  diazo  com- 
pound of /)-nitraniliue,  the  body  we  have  found  expedient 
to  use  is  the  diazo  derivative  of  the  1-4-naphthylamine 
sulphonic  acid,  generally  called  naphthionic  acid. 

The  diazo  compound  needed  for  this  test  should  be 
carefully  prepared  as  follows  : — - 

27|  parts  by  weight  of  90  per  cent,  of  sodium  naphthio- 
nate  are  dissolved  in  185  parts  of  water.  G-2  parts  by 
volume  of  06°  of  oil  of  vitriol  are  diluted  to  30  times  their 
bulk  and  run  slowly  into  the  naphthionate  solution,  which 
is  continuously  stirred  to  secure  a  uniform  paste.  Then 
cool  off  the  mixture  to  below  5°  C.  and  add  slowly,  stirring 
carefully,  a  10  percent,  solution  of  sodium  nitrite,  contain- 
ing 7  parts  of  the  commercial  98  per  cent,  product.  The 
resulting  paste  is  made  up  to  a  volume  of  750  parts  of 
water  and  is  now  ready  for  use. 

The  solution  of  /3-naphthol  to  he  tested  is  prepared  as 
follows : — 

15  parts  by  weight  of  /3-naphthol ; 

200  parts   by   weight  of  25    per   cent,   of  caustic   soda 

solution  ; 
140  parts  by  volume  of  10  per  cent,  of  soda  ash  solution  ; 
are  heated  together  until  the  /J-naphthol  is  completely 
dissolved.  The  solution  is  then  made  up  to  250  parts  by 
volume,  and  cooled  off  to  a  temperature  below  5°  C.  before 
use. 

The  diazo  compound  is  now  run  slowly  and  carefully 
into  the  /3-naphthol  solution,  which  is  continuously  stirred 
during  the  process  of  mixing. 

If  the  /3-naphthol  is  pure,  the  resulting  azo  compound 
will  precipitate  completely  in  the  shape  of  a  fine  crystalline 
powder,  and  hardly  any  colour  will  pass  into  solution,  while 
the  first  portions  of  the  diazo  compound  are  being  added. 
On  the  contrary,  if  a-naphthol  be  present  in  any  appreciable 
quantity  a  coloured  solution  is  formed  beside  the  crystalline 
powder  above  mentioned.  Even  where  the  percentage  is 
less  than  TVth  the  presence  of  a-naphthol  will  reveal  itself 
by  the  peculiar  bluishness  of  the  tinge  imparted  to  the 
solution.  If  the  rest  of  the  diazo  compound  is  added,  the 
presence  of  the  a-naphthol  compound  is  obscured  through 
the  formation  of  a  thick  colour  paste.  However,  by  boil- 
ing the  product  the  paste  is  made  to  settle  in  the  shape  of  a 
layer  of  fine  crystals,  and  the  supernatant  liquid  is  more  or 
less  coloured  with  the  a-naphthol  compound.  From  the 
phenomena  previously  mentioned,  the  following  short 
method  was  finally  deduced : — Instead  of  combining  the 
whole  of  the  /3-uaphthol,  only  a  part,  say,  5  per  cent,  of  the 
whole,  is  combined  with  diazonaphthalene  sulphonic  acid. 
The  diazo  paste  prepared  as  above  is  well  shaken  and  371 
parts  by  volume  run  into  the  /3-naphthol  solution,  the  same 
quantity  as  above,  and  with  the  same  precautions  as  already 
described.  It  is  then  not  necessary  to  boil  the  product,  as 
the  insoluble  colour  formed  settles  readily,  and  by  dipping 
strips  of  filtering  paper   into   the  supernatant  liquid,  and 
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comparing  the  tint  with  thai  obtained  similarly  from  mix- 
tures of  pure  0-napbthol  with  a  known  percentage  of 
a-naphthol,  a  fairly  accurate  idea  of  the  amount  of  a-naph- 
thol present  can  be  obtained.  The  method  can  be  further 
simplified  by  using  colour  solutions  of  known  strength  and 
same  shade  a-  that  of  the  above  coloured  filtrate,  for  the 
purpose  of  comparison.  The  method  is  more  reliable,  if 
moderately  large  samples  are  used,  but  wit]  ,  ntion 

can  be  successfullj  applied  to  quantities  less  than  1  grm. 

It  is  a  gratifying  Bign  of  the  progress  of  i  tiemical  indus- 
try that  8-naphthol,  almost  entirel}  free  of  a-naphthol, 
Ik'  had  in  eommerci  at  a   price  only  slightly  above  that  of 
tin'  impure  article. 

Discussion. 

Dr.  H.  Endbmaks  said  that  he  bad  used  the  method  just 
described  on  known  mixtures  and  had  found  it  work  well. 
Did  the  author  know  the   nature   of   the  substance  which  is 

dissolved  in  an  alkaline  solution  with  blue  colour? 

Dr.  1  m>em  inn  said  that  the  colour  obtained  in  that  way 
from  a-naphthol  was  a  brown,  and  that  the  solution  of 
the  brown  did   not  become  blue   in  the  of  an  alkali 

—  at  least  not  according  to  the  table,  which  gave  the  reae- 
tions.     He  thought   it   could    not    be    that  bat 

might  perhaps  be  another  derivative. 

Dr.   Schweitzer  inquired  whether   the  author  claimed 
that  the  employment  of  uaphthionic  acid  for  paranitrani 
had   any    advantage:      He   considered 
and  toluene  in  Liebmann's  method  rather  objectionable.    He 
thought,  however,  that  the  use  of  paranitraniline  for  naph- 
thionic  acid  must  be  an  advantag  in  the  one 

they  had  a  soluble  diazo  compound  and  in  the  other  the 
insoluble  diazonaphthionic  acid.  He  only  called  attention 
to  the  insolubility  of  diazonaphthionic  acid,  and  theoreti- 
cally would  be  of  opinion  that  a  combination  of  the 
l.iebmann  ami  Prochazka  test  might  be  of  advantage. 

Mr.  .1.  Prochazka,  in  answer  to  Dr.  Kn.lernann,  replied 
that  he  believed  it  to  be  the  compound  of  the  a-naphthol, 
which  was  soluble  and  very  bluish,  and  perhaps  it  might  be 
a  diazo-derivative.  The  method  described  by  Dr.  l.ieb- 
mann prescribed  the  use  of  alcohol  and  toluene,  so  that 
under  certain  circumstances  this  method  might  be  more  con- 
venient. His  method  would  not  be  more  advantageous  for 
everybody,  but  having  conveniently  at  hand  large  quantities 
of  diasonaphthalenesulphonic  acid,  it  was  more  convenient, 
and  he  thought  it  might  prove  so  for  a  great  many. 

A  NEW  CHROME  MORDANT  ON  ANIMAL  F1BRK. 

BY    O.    P.    AMEND. 

Inasmuch  as  all  persons  familiar  with  the  art  of  dyeing  will 
readily  concede  that  the  methods  for  mordanting  now 
ally  in  practical  use  are  subject  to  serious  defects  and 
objections,  it  is  most  gratifying  that  a  process  has  recently 
been  found  by  which  all  .if  these  defects  and  objections  are 
practically  obviated.  The  injuries  resulting  from  the  old 
v  boiling)  mordant  bath  were  in  some  cases  so  serious  that, 
lor  many  reasons,  some  dyers  preferred  to  use  colours 
which  would  combine  with  and  develop  on  the  fibre  without 
the  use  of  a  mordant,  although  sach  colours  are,  as  a  rule, 
inferior  to  colours  produced  on  mordanted  material.  For 
the  benefit  of  those  not  practically  experienced  in  the  art  of 
dyeing,  a  short  description  of  the  mordanting,  under  the  old, 
as  well  as  the  new  method,  will  no  doubt  be  interesting. 

By  mordants  we  mean  chemicals  that  will  form  combina- 
tions with  the  fibre,  and  these  combinations  of  the  fibre  and 
chemical  will  again  combine  with,  or  form  a  lake  with,  the 
dvestuff  or  colours  in  the  subsequent  dye-bath.  The 
colours  so  produced  are,  as  a  rule,  very  fast  to  light  and 
washing,  and  do  not  crock.  The  salts  of  aluminium, 
chromium,  copper,  cobalt,  iron,  nickel,  manganese,  and 
other  chemicals  have  been  employed  for  this  purpose,  but 
the  most  important  by  far  is  chromium.  It  is  usually 
employed  in  shape  of  a  chromic  salt,  such  as  bichromate  of 
pot:ish  or  soda.  Acetate  and  fluoride  of  chromium  have 
been  suggested,  and  are  used  to  some  extent.  The  above- 
mentioned  bichromates,  however,  still  seem  to  be  in  general 
use.  Along  with  the  bichromates  a  secondary  acid  salt  or 
free  acid  is  used.     The  object  of  this  addition  is  to  produce 


luction  and  decomposition  of  the  bichromate  employed, 

in  order  that  th  bichromate  m  tj  bi   i 

and    combined    with    the    fibre.      Various    compounds   ! 

:rpose.     Bitartral  th  or 

i  are    preferred  in  alizarin  dyei 
sulphuric  acid,  lactic  acid,  and  the  lactates  are  prefen 
ng.      k  new  method  has  been  suggi 
in  Germany,  by  which  the  bichromates  are  tir-t  di 
In    means   of  sulphur  er    which    lactic    acid   or  a 

lactate  is  added  in  order  to   still  more  r 
posed    bichromate.      It  will    he   seen    that    the   object  of  all 

indary  acid  salt-  and  acids  is  to  produc 
plete   a   reduction  of  the  chromium  salt  on   the  fibre 

Me.       None,     however,    obtain     this    much-sought-for 
result   in    a    perfectly    .satisfactory  manner.      One] 
the  mordants   so   produced  a  yellowish   tinge   can  alwa 
observed,     this    being   due    to     an    ini  reduction. 

K.  Knecht  (in  Hummel  and  Knecht)has  proposed  to  reduce 
remaining   chromic   compounds    by  means  of   a   warm 
solution  of  bisulphite  of  soda. 

The  object  of  the  new  mordant  (Amend  process)  was  to 
combine  chromium  with  animal  fibre  in  such  a  way  a-  to 
the  fibre  in   its  most  natural   state,  and    in  order  to 
obtain  this  result,  boiling  had  to  be  avoided.      It  was  found 
that  free    chromic    acid    combined   with    animal    film     at 
ordinary  temperatures.     The  nature  of  this  chemical  com- 
ui  has  not   been  definitely  determined,  for  the  simple 
reason  that  the  chemical    composition  of    animal   fibre  is 
thoroughly  known.     I!ut  if  a  classification  was  to  be 
made    this    new    compound    would    be    placed    under    the 
hea  ling  of    a  chromic    s,,]t.  the    animal    fibre    taking    tie- 
place  of  the  base,  in  fact,  it  might  be  compared  with  some 
of  the  more  sparingly  soluble  biehroma 

•  w  how-  similar  the  reactions  of  this  new  chromic 
acid  animal  fibre  compound  are  to  the  inorganic  bichromate-, 
may  be  illustrated  by  its  action  towards  the  aromatic  ami 
It  is  well  known  that  bichromates  acting  on  aniline  or  its 
salts  produce  so-called  aniline  blacks.  The  same  reaction 
takes  place  when  usiug  this  new  chrome  fibre  compound. 
The  aniline  black  thus  produced  is  formed  on  the  animal 
fibre,  thereby  producing  a  fast  black  on  furs,  wool,  &c. 
It  has  been  laid  down  in  all  the  literature  on  this  subject, 
that  no  satisfactory  aniline  black  could  be  produced  on 
animal  fibre,  on  account  of  the  reducing  action  of  the 
latter.  Niilting  and  Lehne  (page  J7,  Anilinsehwarz  und 
seine  Anwendung,  &c)  in  describing  a  proposed  pr 
for  aniline  black  on  wool  or  silk,  quote  : — "  Dieses  Veirabren 
ist  ebenso  unpraktisch  wie  alle  ubrigen  bisher  zum  fiirbeu 
der  Wolle  vorgeschlagen." 

This  reducing  action  has  been  explained  by  various 
authors  in  many  different  ways,  but  whatever  may  be  the 
cause  of  the  same,  it  is  a  fact  that  it  has  been  overcome 
in  the  new  chromic  fibre  compound. 

As  the  chromic  fibre  compound  was  of  such  great  value 
in  producing  a  fast  aniline  black,  the  next  step  was  to 
produce  a  chrome  oxide  fibre  compound,  by  simply  sub- 
stituting some  other  reducing  agent  in  placeof  the  aromatic 
amines.  It  was  found  that  any  of  the  well-known  reducing 
agents  could  be  used,  and  after  a  great  number  of  trials, 
sulphurous  acid,  in  shape  of  the  commercial  solution  of 
bisulphite  of  soda,  proved  to  be  the  most  practical.  The 
chromic  acid  animal  fibre  compound  is  subjected  to  a  very 
dilute  solution  of  bisulphite  of  soda,  and  thereby-  reduced 
to  a  chrome  oxyhydrate  animal  fibre  compound.  As  this 
reduction  takes  place  at  ordinary  temperature  and  in  very 
dilute  aqueous  solutions,  it  is  easily  seen  that  the  fibre  is 
not  acted  upon  in  any  injurious  way.  The  bright  yellow- 
chromic  acid  compound  is  now  converted  into  a  bluish- 
green  chrome  oxyhydrate  compound.  It  had  always  been 
the  object  of  the  dyer  to  produce  a  chromated  fibre  with 
as  little  injurious  action  in  the  latter  as  possible.  Although 
they  used  the  chemicals  in  very  dilute  solutions,  a  tempera- 
ture of  the  boiling  point  of  water  was  necessary  during  the 
mordanting  operation,  which  lasted  from  1  to  U  hours. 
This  certainly  had  an  injurious  action  on  the  fibre,  such  as 
felting,  weakening,  loss  in  weight,  and  harsh  feeling. 
The  new  process  overcame  these  difficulties  as  the  solutions 
employed  were  still  more  dilute  and  were  applied  at 
ordinary  temperatures. 
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It  was  shown  by  actual  analytical  research  that  any  of 
the  old  boiling  mordanting  methods  had  injurious  effects 
on  the  fibre.  The  boiled  fibre  was  found  to  have  lost  from 
I  per  cent,  up  to  2A  per  cent,  of  its  actual  weight, 
according  to  the  material  employed  :  consequently  the  hot 
mordant  rendered  a  part  of  the  material  soluble,  thereby 
changing  its  chemical  composition.  The  ln<s  expressed  in 
percentage  does  not  seem  great,  but  in  converting  it  to 
practical  figures  it  shows  as  follows  : — In  a  mill  dyeing 
>  lb.  01  wool  a  day,  and  supposing  the  average  loss  to 
be  1  per  cent.,  it  would  represent  a  loss  of  100  lb.  of  wool 
per  day,  which  loss  is  due  to  the  extracting  action  of  the 
boiling  mordant  bath. 

Any  practical  comparative  tests  between  the  old  boiling 
and  the  new  mordant,  will  show  great  physical  differences, 
so  far  as  elasticity,  feel,  and  appearance  of  the  surface  are 
concerned. 

In  the  new  process,  invented  by  Mr.  O.  P.  Amend,  the 
in  weight  of  the  wool  is  scarcely  appreciable,  and  this 
would  prove  conclusively  that  no  destructive  change  has 
taken  place.  The  second  action  of  the  old  mordant  boiling 
bath  is  an  oxidising  one,  which  can  easily  be  demor.strated 
in  an  unmistakable  way,  by  applying  such  mordant  to  a  | 
so-called  indigo-bottomed  material.  Although  indigotine  is  ' 
quite  a  stable  compound,  it  is  oxidised  by  this  hot  mordant 
to  a  large  extent,  and  it  is  therefore  self  evident,  that  the  | 
much  weaker  animal  fibre  must  necessarily  suffer  to  a  still 
greater  degree.  I5y  applying  the  new  Amend  mordant 
the  same  indigo-bottomed  wool  no  perceptible  change 
takes  place,  the  indigotine  is  not  oxidised,  and  therefore  it 
is  safe  to  assume  that  there  is  no  oxidising  action  on  the 
fibre.  It  is  well  known  in  the  art  of  dyeing  that  the  harsh 
and  brittle  properties  of  the  fibre  are  due  to  oxidation, 
such  that  explains  the  superior  qualities  as  to  the  feel  and 
textile  strength  of  fibre  mordanted  according  to  the  Amend 
process,  when  compared  to  that  mordanted  in  the  boding 
bath.  The  fibre  resulting  from  hot  mordant  always  produces 
a  material  of  inferior  spinning  qualities,  while  that  rnor 
dauted  according  to  the  Amend  method  shows  no  perceptible 
change  from  the  original  fibre  (show  slubbing). 

It  was  found  that  chromic  acid  combined  very  readily 
with  animal  fibre  in  very  dilute  solutions  (the  solution  con- 
taining -^j  of  1  per  cent,  of  chromic  acid),  and  that 
almost  the  theoretical  amount  (that  is  to  say,  about  97  per 
cent,  of  chromic  acid)  was  taken  up  by  the  fibre  in  presence 
of  a  secondary  acid  (the  amount  of  such  acid  employed 
being  one-tenth  of  1  per  cent.).  This  secondary  acid  also 
proved  to  be  of  value  in  the  reducing  step  of  the  process. 
Knowing  that  chromic  acid  combined  with  animal  fibre  at 
ordinary  temperature,  the  next  question  to  be  considered 
was  :  Would  this  secondary  acid,  or  part  of  it,  also  combine 
with  the  fibre  at  ordinary  temperature  ?  That  acids  com- 
bined with  animal  fibre  at  the  boiling  point  of  water  is 
known,  and  is  so  stated  by  Hummel  and  Knecht.  It  was 
found  by  analysis  that  G6  per  cent,  to  70  per  cent,  of  the 
secondary  acid  employed  combined  with  the  fibre.  The 
next  step  was  to  get  rid  of  this  acid  so  as  not  to  interfere 
in  the  subsequent  dyebath.  Could  it  be  removed  by  simple 
washing,  or  would  it  be  more  practicable  to  remove  it  by 
means  of  a  chemical  agent  ?  Both  ways  proved  successful. 
After  this  treatment  we  have  the  chrome-oxyhydrate 
in  its  pure  form  on  the  fibre,  free  from  chromic  and  all 
other  acids  ;  and  we  have  before  us  the  ideal  form  of  a 
lake-forming  mordant.  The  application  of  the  alizarine 
series  in  ammoniacal  solntion  (this  renders  them  more 
ible  and  thereby  admits  of  a  more  even  and  penetrating 
dyeing)  has  always  been  the  desire  of  the  dyer,  and  the 
new  mordant  is  especially  adapted  to  this  method.  A 
short  reflection  will  show  why  any  of  the  old  chrome 
mordants  will  not  answer  as  well.  It  has  been  admitted 
by  all  authorities,  that  in  the  old  styles  of  mordanting,  the 
fibre  contains  chromic  acid,  chromic  salts,  or  combinations 
of  chrome  which  are  easily  acted  upon  by  ammonia  or  alkali, 
and  therefore  the  dyeing  in  such  alkaline  baths  was  rather 
difficult  and  very  uncertain.  That  the  new  mordant,  after 
having  been  washed  by  an  alkali,  is  free  from  all  the  above- 
mentioned  objections,  i<  self  evident.  The  conclusive  proof 
of  this  assertion  can  easily  be  shown  in  an  experimental 
way.      Show  :   It  v.  ill  be  seen  that   any  of  the  old  mordants 


treated  with  distilled  water  will  colour  the  water  a  yellowish 
tinge  due  to  soluble  chromic  acid  compounds,  whereas  the 
new  mordant  does  not  give  up  anything  to  the  distilled 
water.  The  same  reaction  will  take  place  in  a  more 
vigorous  manner  in  the  hot  dyebath,  that  is  to  say,  the  old 
mordant  will  give  off  a  part  of  its  chrome  in  soluble  form, 
which  will  necessarily  produce  precipitates  or  lakes  with  the 
dyestuff  in  the  dyebath,  thereby  producing  a  so-called 
smutting  of  the  material.  This  involves  not  only  a  los-  of 
colouring  matter  employed,  but  it  also  produces  colours  which 
will  not  stand  a  thorough  scouring  or  stand  a  severe 
crocking  test. 

Xow  let  us  look  at  the  product  of  the  new  Amend  mordant. 
Tlie  first  thing  one's  attention  is  drawn  to,  is  the  condition 
of  the  dyebath,  and  here  the  most  striking  illustration  i- 
given  in  case  of  the  logwood  dyebath,  logwood  being  the 
most  delicate  and  difficult  dyestuff.  In  using  any  of  the 
hot  mordants,  the  logwood  bath  will  turn  an  inky  colour, 
which  shows  conclusively  that  an  oxidation  or  a  formation 
of  a  dye-lake  has  taken  place  in  the  bath.  It  is  known  to 
everyone  skilled  in  the  art  that  such  a  dyebath  will  not 
produce  a  perfectly  clean  dye.  In  the  new  or  cold  mordant 
the  bath  will  show  all  the  way  through  a  typical  logwood 
colour,  absolutely  clear  and  transparent  and  not  having  a 
changed  shade  due  to  any  oxidation.  This  fact  explains 
the  superiority  of  the  colour  produced  by  the  Amend 
mordant. 

It  is,  moreover,  easily  understood,  that  as  there  is  no  loss 
by  precipitation  or  oxidation,  the  amount  of  colouring 
matter  used  with  the  new  mordant  must  be  considerably- 
less  than  with  any  of  the  hot  mordants.  This  fact  has  been 
ascertained  in  a  long  run  in  many  of  the  dye-houses,  the 
actual  saving  having  been  from  1.5  to  30  per  cent,  in  log- 
wood and  logwood  extracts.  The  hot  mordant  has  been 
shown  to  produce  a  loss  in  colouring  matter  where  the 
reactions  are  clearly  visible  in  the  result,  as  in  the  case  of 
logwood.  But  the  same  takes  place  in  case  of  alizarines  and 
other  mordant  combining  colours,  where  the  reactions  can- 
not be  as  easily  followed  by  actual  observation,  but  the  loss 
is  shown  by  the  saving  of  the  colouring  matter  in  the 
new  Amend  mordanting  process. 

Another  proof  of  the  superiority  of  the  colours  produced 
by  the  new  Amend  mordant,  is  a  comparative  exposure  to 
air,  light,  and  moisture  of  samples  dyed  with  equal  per- 
centages of  dyestuff s  by  the  new  and  old  mordants.  One 
will  readily  notice  the  much  greater  resistance  of  the  colours 
produced  by  the  Amend  mordant,  as  compared  with  those 
by  the  old  mordants.  The  different  alizarine  blues,  for 
instance,  show  a  characteristic  bearing  towards  the  action 
of  direct  sunlight.  It  is  well  known  that  the  alizarine 
blues  fade  to  a  greyish  shade,  wdiereas  indigo  fades  simply  to 
a  different  shade  in  blue.  Alizarin  Blues  dyed  by  the 
Amend  mordant  fade  also,  but  instead  of  the  grey  shade 
produced  by  the  old  mordants,  they,  like  indigo,  fade  to  a 
different  shade  of  blue. 

A  simple  explanation  of  these  reactions  can  easily  be 
found,  bearing  in  mind  that  any  one  of  the  old  mordants 
contains  chromic  acid  or  acid  salts  of  chromium,  whereas 
the  Amend  mordant  is  free  from  these  objectionable  coin- 
pounds  ;  we  have  already  demonstrated  the  destructive 
action  of  chromic  acid  and  chromic  salts  in  the  dyebath, 
and  in  presence  of  moisture  and  light  they  continue  their 
ruinous  action  on  the  colour  as  well  as  on  the  fibre.  The 
correctness  of  these  assertions  is  evident,  inasmuch  as  every 
practical  dyer  admits  that  colours  produced  on  heavily 
mordanted  material  will  not  stand  the  action  of  light  and 
air,  as  well  as  the  same  colour  would  on  a  less  heavily- 
mordanted  fibre  ;  this  plainly  shows  that  the  more  heavily 
mordanted  the  material  is  by  the  eld  boiling  method,  it 
contains  proportionately  more  chromic  acid  or  its  salt< ; 
whereas,  in  the  Amend  method,  no  matter  how  heavily- 
mordanted  the  material  might  be,  there  is  no  possibility  of 
these  undesirable  compounds  being  present. 

We  think  therefore,  that  the  saving  of  steam,  the  saving  in 
colouring  matters  and  wool  weight,  and  the  improvement  of 
stock  and  in  colours,  as  before  shown,  will  appear  favourably 
to  anyone,  and  will  be  convincing  of  the  advantages  to  be 
obtained  by  the  use  of  the  Amend  process. 
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Disci  bsjon. 

Dr.  IF.  s.  ii»  eitzkb  stated  tbat  he  hod  sei  n,  especially  in 

Germany,  very  careful  trials   made  with  the  new    pn ss, 

nud  it  was  an  unqualified  aucoess, eBpecially  in  regard  to  the 
dyestufls  and  to   the  preservation  of  the  textile 
fibre. 

v,  V,  VN  a.  i'\  vn.iN  asked  Dr.  Amend  if,  in  the  whole 
process  of  mordanting,  the  subsequent  dyeing  would  ool  be 
conducted  in  a  hot  bath  just  the  same  as  with  the  ordinary 
mordant.  The  use  of  1 1 1  i ~.  new  process  of  chrome  i 
danting  brought  up  a  subject  which  he  had  investigated  as 
well  as  be  could  with  his  limited  opportunities,  and  he  bad 
the  testimony  of  the  dyehonses  as  corroborative  evidi 

the  best  results  to  be  obtained  on  a  chrome  mordant. 
i  in  y.t\  many  colours  dyers  preferred  to  use  assistants 
which  had  no  reducing  power.  ( In  Bome  of  the  new  chrome 
blacks  —  for  instance,  the  so-called  Alizarin  Black — the  dye- 
stoff producers  recommend  oxalic  avid.  Dyers  frequently 
used  bisulphate  of  soda,  and  from  the  results  of  the  best 
textile  chemists  in  the  United  States  it  seemed  to  be  shown 
that  a  completely  reduced  chrome  mordant  was  not  often 
required,     similar  results  had  also  been  found   iii  the  case 

of  lactic  acid.      By  the  use  of  lactic  acid  with  chronic,  more 

complete  and  quicker  redaction  was  obtained  if  the  bi- 
chromate were  first  decomposed  by  sulphuric  acid.  Vet 
that  process  had  not  been  adopted  generally  in  the  dye- 
houses  for  various  reasons,  such  as  unevenness  in  the  dyeing, 

resulting  from  a  too  quick  deposition  of  chronic,  and  the 
complicated  nature  of  the  process.  If  the  lowest  redaction 
of  the  chrome  gave  the  best  result,  the  adaptability  of  the 
new  process  was  mainly  a  question  of  manipulation.  He 
would  like  to  see  demonstrated  whether  the  lowest  oxide 
of  chrome  would  give  the  best  results  on  all  colours,  or 
whether  it  depended  on  the  colour.  He  thought  such 
experiments  had  been  tried  before,  and  that  the  testimony 
of  the  mill  people  had  been  the  other  way,  hut  lie  was  not 
certain  that  the  results  had  been  fully  corroborated.  Dr. 
Amend  assumed  that  lactic  acid  cool  I  go  on  to  the  wool 
directly  without  change,  whereas  in  the  boiling  bath  with 
bichromate  the  lactic  acid  was  decomposed  ami  could  not 
remain  on  the  wool  as  an  acid.  In  the  cold  pro 
acid  might  be  found  on  the  wool  iu  an  undecomposed 
state. 

Dr.  O.  P.  Amend,  in  answer  to  Mr.  Claflin,  replied  that  as 
a  matter  of  course  it  would.  It  had  to  be  heated  to  a 
certain  point  before  the  colours  could  combine  with  the 
mordant,  but  it  would  take  a  lower  temperature  and  less 
time  ;  that  was  to  say,  one  could  develop  logwood  colour  in 
■JO  to  30  minutes  at  a  temperature  of  92  to  95  C.  That 
was  not  actual  boiling.  The  boiling  mordants,  being  of  an 
acid  nature,  always  developed  a  hard  fibre,  kinked  and 
harshened  it,  and  there  was  always  a  loss  iu  weight. 
unevenness  in  the  dyeing  was  always  due  to  some  trace  of 
acid  on  the  fibre.  If  one  took  a  large  piece,  say  loo  yards, 
they  would  have  spots  or  streaks.  If  they  cut  out  these 
-pots  or  streaks  and  compare  them  with  other  parts  more 
evenly  dyed,  they  would  find  they  were  due  to  the  destruc- 
tive action  of  some  chromic  acid  or  a  chromic  acid  -alt,  or 
else  some  acid  left  on  that  part  of  the  material.  Another 
thiug  which  demonstrated  the  effect  of  chromic  acid  or  civ 
other  acid,  in  any  form,  on  the  fibre,  was  by  exposing  the 
so-produced  colour  to  the  action  of  sunlight  and  air.  It 
was  under  such  conditions  that  its  oxidising  and  destructive 
action  kept  ^oing  on.     In  case  of  Log  .%,  it  would 

turn  a  beautiful  green.  If  every  trace  of  the  acid  were 
removed  and  the  washing  is  properly  done,  in  the  new 
process  there  would  be  no  cause  of  anevenness,  aid  the 
logwood  Mack  la  very  hai    -  dour)  would  then  stand 

anv  amount  of  sunlight.      It    had    been    demonstrated    p 
tically    at    Dobson's,    in    Philadelphia.     They   had    dyed    a 
large   quantity   of  black,   and  found  the    r. 
even.      He  was  sorry  he  ha  1  not  the  samples  to  show  to  the 
members  of  the  section,  but  that  he  would  send  them  il 
wished.     Chrome   oxide  hydrate   combined   with   the    dye- 
stufl    as  a  base  would  with    an  acid  :  aid.  if  there  were   no 
trace  of  sulphuric,  chromic,  or  any  other   acid  on   the  wool, 
a  destructive  action  would  not  take  place.    Indigo  bottomed 
wool  combined  with  the  chromic  acid  directly,  without  any 
appreciable  change  taking  place:   whereas  there  would  be  a 


or  any  other  boiling  acid  mordant,  that  i- 
to  say,  about  50  per  cent,  of  the  indigo  would  be  lost.  This 
pretty  stab  cidised  by  the  boiling 

mordant.        In     tin-    new     mordant     there    Was     BCarcel)     a 

perceptiblu  loss  of  indigo. 


THE  NEW  GOVERNMENT  LABORATORY. 
Tin:    new  Government    l.c  bich    hi-    been    two 

was  form  dly  ope  toher 

1st.     It   i-  situated  in  Clement's   Inn   I'ai  iniug 

King's  College   Hospital,  on  a  Bite  covering  |uare 

feet.  It  i-  a  plain  red  brick  building,  with  bands  and 
crner-  of  Portland  stone,  and  has  the  advantage  ol   being 

lighted  on  three  sides.  It  consists  of  three  floors  and  a 
Bab-basement,  and  stands  in  an  area,  the  surrounding  wall 
of  which  is  faced  with  white  glazed  bricks. 

The  main  entrance,  fronting  Clement's  Inn,  leads  directly 
to  a  central  corridor  on  the  ground  Hour.  The  corridor 
runs  the  length  of  the  building,  and  communicatee  by  -tair- 
cases  al  each  cud  with  the  other  floors.  All  the  internal 
walls,  with  exception  of  certain  otliccs  use!  as  sitting-rooms, 
arc  raced  with  glazed  brick-— white  above,  with  bot.h  r  and 

tinted  dado  below;  while  the  Boors  of  the  room-  are  of 
pitch-pine  "  parqueterie,"  or  of  granolithic  pavement. 

The   ground    Boor   [tains   the   private   offices  of    the 

principal  and  deputy-principal,  the  reference  library,  the 
waiting-room,  tin-  research  laboratory  (a  room  34  ft.  long 
by  17  ft.  wide),  the  frown  contracts  laboratories — a  set  of 
three  room-,  communicating  with  each  other  by  arched 
openings,  and  having  a  total  length  of  69  ft.  by  17  ft. — and 
the  reference  sample  i  tborat  iry,  28  ft.  bj  20  ft. 

The  basemen!  i-  similar  iii  design  to  the  ground  floor, 
and   ha-   a   cci  ir  running  throughout   its  lei 

The   boiler  house,  with  engineer's  workshop,  various  store 
i-  for  grass,  chemicals,  stationery,  &c,  ami  a  receiving 
room   for   _  apy  the  further  end  of  this  floor,  the 

remaining  portion  being  taken  up  by  laboratories  for 
mechanical  work,  water  analysis,  and  bacteriological  work, 
the  standardising  of  the  instruments  and  apparatus  required 
iu  the  laboratory,  tin-  examination  of  hydrometers  and 
saceharometers  used  in  the  Revenue  Service,  and  the 
examination  of  the  chemicals  and  the  preparation  of  the 
solutions  iu  use. 

In  the  area — roofed  in  at  this  place  with  Hay-ward's 
lights — is  a  Hall's  carbonic  anhydride  evaporating  and 
condensing  engine,  the  evaporation  of  the  liquid  carbonic 
anhydride  being  employed  to  cool  a  strong  "brine"  or 
calcium  chloride  solution.  The  cooled  brine  is  used  for 
making  ice.  for  lowering  'he  temperature  of  the  water  used 
in  the  main  laboratory,  and  for  circulating  in  the  tanks  in 
the  cold-storage  room. 

The  fust  floor  of  the  building  differs  in  design  from 
the  lower  floors.  The  greater  portion  is  occupied  by  the 
main  distillation  laboratory — a  large  room,  -19  ft.  by  -13  ft.. 
lighted  by  lofty  windows  and  a  dormer  lantern  roof. 
( Ipening  on  to  a  short  corridor  leading  from  this  room  to 
the  mail:  staircase  are  the  two  tobacco  laboratories,  and 
two  rooms  tor  the  superintending  analysts.  Above  these, 
on  the  second  floor,  are  two  laboratories,  typewriter's  office, 
and  a  museum.  A  flat  roof,  reached  by  a  spiral  staircase, 
covers  this  part  of  the  building,  and  may  be  usc-d  for 
operations  requiring  to  be  done  in  the  open  air. 

On  the  otic      -  i  the  second  ffoor,  at  the   opposite 

end  of  the  main  laboratory,  are  photographic  rooms  and 
two  laboratories,  while  the  roof  here  carries  the  water- 
storage  tanks. 

A  hydraulic  lift  [communicates  between  the  basement 
and  the  various  fi 

The  building  is  lighted  throughout  by  electricity  supplied 
from  the  public  mains. 

The  pipes  throughout  the  laboratories  are  easy  of  access, 
and  are  painted   in   d  0   indicate   their  pur- 

pose. In  the  basement  the  main  -applies  are  carried  below 
the  ceiling  of  the  corridor,  and  are  visible  throughout  their 
length.  On  the  first  floor,  in  the  main  laboratory, a  channel 
3  ft.  square,  runuing  beneath  the  Central  gangway,  is  cut 
r  in  the  corridor  below,  and  utilised  for  the  conveyance 
of   the  gas-,  water-,  and   -  rice  to  the 
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bes  is  carried  in  a  space  behind  the  bench-cupboards, 
which  have  loosely-fitting  backs  to  give  access  to  these 
pipes. 

With  the  exception  of  the  rooms  used  for  offices,  where 
Teak  tnbustion  stoves   are   fitted,  the  building  is 

heated  by  steam  circulating  through  iron  radiators  standing 
in  the  corridor-  and  on  the  floor  of  the  various  laboratories. 
Beneath  the  radiators  are  channels  covered  with  slate  slabs, 
and  communicating  directly  with  the  outer  air.  In  the 
main  laboratory  these  ducts,  carrying  the  fresh  air,  open 
into  the  central  channel  beneath  the  gangway  along  which 
the  steam  pipes  are  carried,  the  heated  fresh  air  passing 
into  the  room  through  an  iron  grating.  Along  the  base  of 
the  dormer  lantern  roof  is  fixed  a  copper  steam-pipe  for 
preventing  a  down  draught. 

The  main  ventilating  system  is  worked  by  a  fan  situated 
in  the  basement  Leading  from  the  top  corners  of  the 
main  laboratory  down  to  the  basement,  and  opening  by 
gralings  in  the  rooms  through  which  they  pass,  are  four 
air-shafts,  which  connect  by  oblique  passages  with  a  main 
flue,  7  Ft  sqnare,  running  underneath  the  basement  cor- 
ridor. The  flues  in  the  various  evaporating  and  fume 
cupboards,  with  one  exception,  also  lead  downwards  to  the 
same  main  channel.  The  entire  system  is  exhausted  by 
the  fan,  the  vitiated  air  being  driven  up  the  shaft  sur- 
rounding the  boiler  flue.  The  fumes  from  the  cupboard  in 
which  sulphuretted  hydrogen  is  generated,  pass  away  by 
means  of  a  shaft  entering  directly  the  boiler  flue. 

There  are  three  distinct  water  systems.  High-pressure 
water  is  conveyed  directly  to  the  laboratories  by  branches 
from  the  New  Itiver  Company's  main,  and  is  available  for 
working  filter  pumps  and  doing  other  mechanical  work. 
The  water  used  in  this  way  does  not  pass  to  the  drain,  but 
is  conveyed  to  a  clean  waste  reservoir  below  the  basement 
floor,  the  New  lliver  Company's  service  is  also  connected 
with  tanks  on  the  roof  for  furnishing  the  ordinary  bench 
supply  to  the  various  laboratories.  This  water,  however, 
if  simply  used  for  condensing  purposes,  is  received  into  a 
pipe,  which  conveys  it  to  the  clean  waste  cistern.  The 
service  to  the  benches  in  the  main  laboratory  is  from  a 
special  insulated  tank  of  1,000  galls.,  supplied  with  water 
cooled  by  the  brine  from  the  refrigerator.  After  passing 
through  the  condensers  this  "cooled"  water  also  flows  to 
the  clean  waste,  serving  to  reduce  the  temperature  of  the 
general  supply.  The  contents  of  the  clean  waste  reservoir 
are  pumped  up  to  the  storage  tank  on  the  roof;  the  boiler 
feed-water  is  a  separate  supply. 

Reduced  steam  from  the  boiler  is  laid  on  to  the  various 
laboratories  for  heating  and  drying  purposes,  and  for 
furnishing  distilled  water.  The  steam  evaporating  cup- 
boards are  constructed  of  crown  glass  in  oak  framing.  The 
bottom  is  of  slate,  with  an  oak-faeed  projection  or  ledge  in 
front.  6  ins.  wide.  The  roof  slopes  from  the  front  to  just 
above  the  downward  opening  of  the  draught  flues  in  the 
wall  at  the  back.  The  doors  slide  up  and  down  with 
balance-weights,  and  are  prevented  from  shutting  close 
down  by  india-rubber  buffers.  Underneath  a  bevelled  hole 
in  the  slate  slab  is  fixed  a  conical  copper  vessel.  A 
removable  porcelain  collar,  rising  3  ins.  above  the  slate, 
fits  in  the  hole,  and  carries  a  disk,  12  ins.  in  diameter, 
made  of  a  steel  plate  thickly  coated  with  "  woodite,"  a 
material  which  ha-  been  found  to  be  little  attacked  by 
-team,  acid,  or  alkali.  The  disks  are  perforated  with 
different  sized  holes.  The  pan  is  connected  with  two  pipes  ; 
one  of  these,  the  steam  supply,  is  opened  by  a  valve  when 
the  bath  is  required  ;  the  other,  fixed  slightly  below  the 
steam  pipe,  carries  away  any  accumulation  of  water  from 
the  condensation  of  the  -team  to  a  glass-faced  indicator 
box,  containing  an  overflow  pipe  at  the  same  level  as  the 
outflow  from  the  copper  pan.  This  box,  being  connected 
with  the  water  supply,  serves  to  provide  a  constant  level 
of  water  in  the  pan  when,  the  steam  from  the  boiler  not 
being  available,  the  vessel  is  heated  by  gas — a  Bunsen 
burner  being  fixed  below  for  this  purpose.  In  those  cases 
where  the  slate  bottom  carries  more  than  one  pan,  the 
cupboard  is  divided  by  glass  partitions  into  compartments, 
ear  h  separately  connected  with  the  flues. 

Cupboards  similar  to  these,  but  fitted  with  a  gas  supply 
in  place  of  the  steam  arrangements,  are  also  erected  for 
conducting   operations  requiring  a  higher   temperature  or 


evolving  noxious  vapours.     The  metal  connections  of  the 
gas  are  outside  the  cupboard. 

Distilled  wa'.er  is  obtained  in  the  various  laboratories  by 
condensing  the  excess  steam  used  for  heating  the  sand-bath 
and  drying  oven,  the  whole  forming  a  connected  system. 
Fixed  to  the  wall,  at  a  height  of  5  ft.  from  the  floor,  is  the 
drying  oven,  made  of  stout  copper,  and  protected  externally 
with  asbestos  and  lagging  of  oak.  The  bronze  front  has 
plate-glass  panels.  A  regulated  current  of  air  may  be 
introduced,  but  the  apertures  are  so  arranged  that  the  air 
passes  through  a  considerable  portion  of  the  heated  covering 
before  entering  the  bath.  ( In  opening  a  valve,  steam  is 
admitted  to  the  surrounding  jacket  of  the  oven,  and,  after 
circulating  there,  is  carried  by  means  of  a  copper  pipe  to  a 
worm  of  block  tin  contained  in  an  iron  drum  provided  with 
a  supply  of  cold  water.  The  condensed  water  runs  into  a 
large  earthenware  jar  fitted  with  glass  tap.  An  overflow 
pipe  of  stout  glass  leads  framthe  bottom  of  the  jar,  and  at 
the  same  time  indicates  the  level  of  the  water  within. 

Beneath  the  steam  oven  stands  a  small  press,  the  top  of 
which  consists  of  a  tin-lined  copper  box.  This  box  is 
heated  by  the  steam  supply,  and  also  receives  the  hot  water 
obtained  by  the  partial  condensation  of  the  steam  in  and 
around  the  drying  apparatus.  It  is  provided  with  a  tap  and 
furnishes  hot  distilled  water.  The  box  has  an  overflow 
pipe  communicating  with  a  steam  trap,  and  returns  all 
surplus  water  to  the  boiler.  The  top  of  this  small  hot- 
water  cistern  is  tray-shaped,  and  is  used  as  a  sand  bath, 
while  in  the  warm  cupboard  beneath,  rails  are  arranged  for 
the  drying  of  towels,  &c. 

The  working  benches  in  all  the  rooms  except  the  main 
laboratory  are  arranged  along  the  walls  beneath  the 
windows,  and  consist  of  a  mahogany  top  overhanging  by 
3  ins.  a  row  of  drawers  and  cupboards  below,  the  whole 
being  raised  from  the  floor  to  allow  of  recessed  toe-space. 
The  gas  supply  is  carried  along  the  front  of  the  bench 
beneath  the  projecting  ledge,  where  are  also  the  taps  on  the 
branch  pipes,  which  pass  under  the  top  to  the  nozzle  at  the 
back  of  the  bench.  Between  each  two  workers  is  an  oblong 
porcelain  basin  with  water  standard,  fitted  with  a  Kelvin  tap 
delivering  water  to  the  basin,  and  with  branch  pipes  for 
drawing  off  water  for  condensers.  A  Fischer  metal  filter 
pump  with  indicator  gauge,  and  connected  with  the  high- 
pressure  water  system,  is  fixed  on  the  bench,  and  also  a 
pipe  for  conveying  away  the  clean  waste  water  from  con- 
densers, &c.  The  waste  water  from  the  basin  passes  into 
a  V-shaped  wooden  trough,  lead  lined  and  coated  with 
pitch.  This  trough,  after  receiving  the  waste  from  other 
benches,  empties  into  a  funnel,  also  pitched ;  a  continuing 
pipe  leads  to  the  drains  outside  the  building. 

The  reagent  shelves  are  of  stout  plate  glass  resting  upon 
gun-metal  brackets,  the  ledge  of  the  bracket  being  faced 
with  a  strip  of  corrugated  rubber. 

In  the  main  laboratory  are  eight  blocks  of  benches 
arranged  in  two  rows  on  either  side  of  a  wide  central 
gangway,  to  which  the  benches  run  transversely.  Each 
block  is  divided  into  four  working  benches,  a  white-ware 
basin  being  at  each  end  of  the  block  for  the  joint  use  of 
the  two  men  working  opposite  to  each  other.  Down  the 
centre  of  the  block,  and  raised  a  foot  above  the  mahogany 
top,  is  a  pewter-covered  shelf,  beneath  which  is  the  service 
pipe  of  cool  water  with  which  this  room  is  supplied  for 
distillation  work.  The  electric  light  wires  are  carried 
beneath  the  shelf  to  stand-lamps  at  each  end,  and  buttons 
are  also  fixed  in  the  circuit  for  the  attachment  of  electric 
motors.  Each  block  is  connected  independently  with  the 
main  supply  and  return  pipes,  and  may  be  cut  off  without 
affecting  the  other  benches  in  the  room.  A  shallow  pewter- 
lined  tray  with  draining  hole  rests  on  the  edge  of  the  basin, 
1  for  holding  the  ice-bath  and  flasks,  and  when  not  in  use 
slides  into  recess  below  the  bench  top.  The  cupboards  and 
;  drawers  are  similar  to  those  in  the  other  rooms,  being  of 
!  oak  wainscot,  and  the  pipes  are  conveyed  in  a  space 
between  the  backs  of  the  benches. 

A  dark  room  for  polarimetric  work  opens  from  this 
laboratory,  which  is  also  provided  with  a  cold-storage 
chamber,  cooled  by  a  circulatory  system  of  brine  from  the 
refrigerator. 

The  standard  solutions  are  kept  in  small  oaken  cabinets 
with  glass-panelled  doors.     The  top  of  the  cabinet  is  of 
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■   '  li<;lit  framework  of  brass,  with 

I  spring  clips,  for  holding   the   burettes.     A  side  tube, 

witl.  'in  of  burette  is  conneofod  by 

tubing  !•  issine  through  a  hole  in  glass 
«  Kb  the  >  ilution  b  ml,-  contained  on  the  Bhelf  opposite  the 
net,  tli>-  burette  being  filled  bj  suction. 
i   ■  titration  the  liquid  is  run  back  into  l 
e,  which  is  |  ■       ida-lime  tube  and  stop-cock. 

\    i  k    of    solution   is   stored   at    the    bottom    of 

rlu'  cabinet. 
i  toe  of  the  tobacco  laboratories  is  constructed  of  fire- 
materials,  and  contains  furnaces  an  I  drying  ov< 
drying  ovens  arc  arranged  so  that  the  steam  may  pass 
through  one  or  more  a-  required.     They  are  connected  with 
a  self-filling  boiler  heated  by  gas.  arranged  so  as  to  maintain 
a  supply  of  steam  over  night. 

There  are  three  lar^e  muffi  furnaces,  standing  on  a  wide 
-I. me  hearth,  beneath  a  capacious  fine,  and  a  spe  sially 
-meted  piece  of  apparatus  for  charring  vegetable  sub- 
stances. This  consists  of  160  small  Bunsen  but 
arranged  in  five  double  rows  and  regulated  in  fours  from 
the  front.  A  nickel-plated  grid,  for  holding  the  dish 
fixed  above  the  whole. 

In  the  different  laboratories  arc  arrangements  adapted 
for  the  work  oi  the  particular  department. 

For  melting  butter  and  other  fats,  there  is  an  oven  with 
sliding  glass  doors,  and  beneath  itan  open  copper  bath  in 
which  to  carry  on  the  filtration — both  being  heated  by 
steam  as  required.  For  combustion  work  there  is  a  stone 
•able  with  glass  hood,  and  connected  with  draught  flue  ; 
uid  a  M"  nape  connected  with  the  high-pressure 

water  supply  is  attached  to  the  wall  above  the  blow-pipe 
table. 

The  laboratory  lias  been  built,  under  the  superintendence 
of  the  Office  of  Works  Department,  from  designs  furnished 
by  Dr.T.  E.  Thorp.-.  F.R.S. 

©bituaru. 


SIR    HENRI     DOTJLTON, 

MembrR  or   rEB  Society  of  Chemu  u    Imh  -ti:v. 

Sik  Henry  Docltos  died  on  Nov.  17.  at  his  residence 
in  Queen's  Gate  Gardens.  South  Kensington.  Death 
was  due  to  au  affection  of  the  heart,  with  which  he  was 
:  only  a  few  .lays  ago.  Sir  Henry,  who  was  the 
second  sou  of  Mr.  John  Doultoo,  of  Lambeth 
in  1820,  and  educated  at  University  College  School. 
At  the  age  of  15  he  began  his  technical  training  as 
a  potter,  and  in  lsro  commenced  the  manufacture  of 
art  pottery  and  Uoulton  ware,  and  ultimately  became 
the  senior  partner  in  the  firm  of  Doultoo  and  - 
which  has  establishments  at  Lambeth,  Smethwick,  St. 
Helens,  Burslem.  ami  Paisley.  He  was  Knighted  in 
having  already  been  created  a  Chevalier  of  the 
Legion  of  Honour.  The  Albert  Medal  of  the  Society  of 
Ait-  was  specially  conferred  on  him  at  Lambeth  by  the 
Prince  of  Wales.  He  had  also  received  105  diplomas  of 
honour  and  gold  medals,  and  102  silver  medals.  The 
speciality  of  the  work  of  Messrs.  Doultou  was  terra 
cotta.  but  it  was  not  confined  thereto.  Sir  Henry  greatly 
stimulated  the  art  education  of  Lambeth,  and  it  was  his 
experienced  eye  which  detected  the  artistic  work  of 
Mr.  George  Tiuworth,  all  whose  beautiful  bas  reliefs 
have  been  produced  at  Lambeth,  aud  who  has  continued 
throughout  his  life  in  the  service  of  his  first  patron. 
Sir  Henry  provided  the  best  accommodation  for  his 
workpeople,  who  were  considered  in  every  way. 

In  the  year  1889,  when  the  Annual  Meeting  of  tbe 
Society  was  held  in  Loudon,  Sir  Henry  Uoulton  enter- 
tained the  members  to  luncheon  at  his  Art  Pottery,  in 
Lnmbelh,  and  gave  a  most  interesting  demonstration. 
(See  this  Journal,  1SS9,  510—511.) 

He  married,  in   1S49,  Miss    Kenuaby,    ami  was    left   a 
widower  in  1888.     During  the  whole  of  his 
he  identified  himself  with  most  of  the  philanthropic  and 
charitable  works  started  for  the  benefit  of  South  London. 
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I.-PLANT,  APPARATUS,  AND  MACHINERY. 

PATENTS. 
Coffey's   Distilling  Apparatus,  Impls.  in  (he  Packing  of 
the  Tubes    in    tin     Rectifiers   of.     i;.    M.    McDougall, 
g.  Pat.  24,403,  Nov.  -J.     • 
A  i  1.1:1:1.1.1:  i-  soldered  on  to  the  still  tube,  where   it  p.. 
through  the  frame  of  the  rectifier,  and  is  screwed  extern 
to  receive  one  or  more  screw  collars  ,,r  glands,  by  meal 
which  the  packing  material  i-  compressed  into  recesses   in 
the  frame  surrounding  the  tube  ;  this  represents  the   claim. 
i  hi  may  be  provided  both  on  the  exterior  and  interior 
of  the  frame,  or  on  the  exterior  only. — 1!.  A. 

Filter  Presses  [Potter's  Sli  Impts.in.     J.  Critchiow 

.  !   T.  Shore,  both  of  Stoke-on-Trent,  Stafford.     1 
Pat  36,112,  Nov.  19,  ' 

The  invention  relate-  to  the  class   of  filter  press  descri 
in    Eng.    Pat.   17. "21    of  1893.      Instead   of   mounting   the 
filter  trays  on  rollers,  as  in  the  prior  specification,  they  arc 
provided  with  shafts   or  stud-  earning  rollers,  which  run  on 

nies  of  the  machine.    The  trays 
brought  together  by   rotating  the  shaft-,  &c.  by  means  of 
suitable  bandies,  and  the  required  pressure  is  applied  to  the 
end  tray  by  me  w,  which   is   tightened  up  first 

by  hand  and  then  by  worm  gearing. — R.  A. 

Absorbing  Liquids,   An    Improved    Absorption 

Apparatus  for.     11.  Ilir/.el,  Leipzig-Plagwitz,  G 
Eng.  Fat.  :  - 

Thk  apparatus  comp]  !  through  which  the  gas  i- 

passed,  and  a    number   .  spraying  nozzles 

arranged  one   set   above  the  other  within  the  vess 
nozzles  of  each  set  are  directed  tai  >  product 

a  rotation  of  the  sprayed   liquid  and  .  the  uozz!  - 

adjacent  sets  being  set  in  opposite  directions  to  ensure  a 
thorough  mixture  of  the  gas  with  the  liquid.  To  facilitate 
the  removal  or  in-  t  the  opening  or  closing,  of  anv 

of  the  nozzle-,  they  are  attached  by  means  of  connect 
pipes  and  couplings  with  a  multiple- way  cock  which  cot.' 
the  liquid  supply  to  each  nozzle. — R.  A. 

•  Any  of  these  specifications  may  beobtained  by  post  byrem:: 
$d. — the  price  now  fixed  for  all  specification-  -luded — to 

C.  N.Dall  ■  1  -  .  Comptroller  of  the  Patent  OHice,  Southampton 
buildings,  Ohineery  Lane,  London,  VY.C. 
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II.-FUEL,  GAS,  AND  LIGHT. 

Ash,  Relation  between  the  Composition  and  Fusibility 
of.  E.  Prost.  Bull.  Assoc.  Beige  des  Chim.  11,  [4], 
119 — 120. 

Taking  as  a  basis,  on  the  one  hand,  the  results  of  deter- 
minations of  composition  and  fusibility  of  29  samples  of 
llelgian  coals,  and  on  the  other,  the  formula  established 
by  Bischof  for  the  fusibility  of  clays,  the  author  finds  that 
the  quotient  obtained  by  dividing  the  amount  of  oxygen  in 
the  silica  by  that  in  the  alumina  of  the  ash,  and  the  result 
by  the  oxygen  of  the  other  base*  present  (Fe..03,  CaO, 
Mc<  0,  affords  an  indication  of  the  relative  fusibility  of  the 
ash.  The  result  is,  however,  dependent  on  the  percentage 
of  the  last-named  bases,  and  especially  of  iron,  since,  as 
this  percentage  increases,  the  fusibility  decreases,  in  conse- 
quence of  the  fusible  silicates  becoming  embedded  in  the 
excess  of  bases  and  the  whole  partaking  more  of  the 
refractory  character  of  the  latter. 

Combining  the  above  considerations,  the  practical  result 
obtained  is,  that   when   the   said  quotient  amounts  to  or  j 
exceeds  2-25,  in  presence   of  not  over  7   per  cent,  of  iron, 
the  fusing   point  of  a  coal  will  be  about  1,500°  C. ;   i.e.,  the 
ash  is  considered  as  refractory.     On  the  other  hand,  when   I 
the  value  of  the  quotient  rauges  between   1 -6  and  2- 25  (or   ' 
even   higher),  but   the  iron  exceeds  7    per    cent,   to   any 
appreciable   extent,   then    the    ash  is    moderately   fusible 
(1,350°   to    1,500:    C).     And   finally,  all    sample's  of   ash 
yielding  a  quotient  inferior  to   1  ■  6  will  be  found  fusible  at 
"about  f,350°  C— I  .  S. 

'       e-Oven  Gases,  Utilising.     Keport  of  the  Commissioner. 
of  Labour   and   Inspector   of   Mines,    Tennessee,   1896.   ' 
Eng.  and  Mining  J.  1897,  64,  [13],  369. 

Is  the  utilisation  of  coke-oven  gases  for  the  heating  of 
boilers,  the  following  points  should  be  observed  : — The  flue 
for  conducting  the  gases  from  the  ovens  to  the  boilers 
should  be  built  of  the  best  material,  and  of  ample  size,  and 
should  he  so  constructed  as  to  be  without  a  descending 
grade.  The  boiler  flues  and  stack  should  be  of  such  size 
that  the  gas  may  meet  with  as  little  friction  as  possible  in 
its  passage.  The  ovens  should  be  promptly  and  systemati- 
cally drawn  and  charged,  and  should  be  kept  covered  when 
in  use.     The  flue  and  boiler  setting  should  be  kept  air-tight. 

—A.  S. 


the   Production    and    I'se    of 
H.  Dicke.     J.  fiir  Gasbeleucht 


Gas,   Progress    in 
(Dellwik's  Generator.) 
,  40,  665— 669. 

is  made  for  15  minutes,  and  producer  gas 
(CO  hN)  for  40  minutes  per  hour,  in  generators  of  the 
usual  type;  but  in  I >cllwik  generators,  water-gas  is  made 
for  45  minutes  and  spent  gases  (C02  +  N)  for  15  minutes 
per   hour.     18  kilos,    of   steam    are   decomposed   to   form 

k  by  12  kilos,  of  carbon  by  the  aid  of  28,760 
3,  derived  from  the  action  of  the  air-blast  on  the 
fuel.  12  kilos,  of  carbon  under  the  air-blast,  afford  14,905 
available  calories  by  the  old,  and  61,598  available  calories 
by  the  Dellwik.  process.  The  Dellwik  process  therefore.it 
is  said,  makes  available  for  water-gas  production  about 
four  times  as  much  heat  as  the  old  process  does.  The 
Deilwik  generators  yield  no  producer  gas.  and  give  at  least 
twice  the  production,  it  is  stated,  of  the  old  water-gas 
generator-;  they  are  therefore  specially  adapted,  it  is 
claimed,  for  the  supply  of  towns  with  water-gas  for  lighting 
by  incandescence.  Water-gas,  odorised  by  mercaptan  or 
carbylamine,  is  the  cheapest  and  best  gas  for  such  a 
purpose.     It  may,  however,  in   seine   cases   be  carbnretted 

age  through  a  retort  in  which  oil  is  being  carbonised. 
The  heat  of  the  retort  is  easily  controlled,  and  the  supply 
of  either  water-gas  or  oil  to  the  retort  can  he  regulated 
merely  by  turning  taps.  A  more  uniform  carbnretted 
water-gas  can  be  produced  by  this  means  than  by  the 
generators,  with  large  regenerative  carbu  retting  chambers 

i,  which  are  in  use  in  America  and  England. 
Where  an  increased  make  of  gas   is  required  in   existing 


gasworks  of  limited  area,  water-gas  may  he  introduce  1  and 
mixed  with  the  coal-gas.  If  1  kilo,  of  coke  affords  only 
1-6  cb.  m.  of  water-gas,  the  surplus  coke  from  the  coal-gas 
retorts,  after  firing  them,  will  suffice  to  make  so  much 
water-gas  that  the  total  volume  of  the  mixed  gases  would 
be  2-6  times  that  of  the  coal-gas.  A  mixed  gas,  consisting 
of  coal-gas  and  as  much  water-gas  as  that  coke  which  is 
not  used  as  fuel  will  afford,  if  burnt  at  the  rate  of  200  litres 
per  hour,  gives  a  light  of  100  Hefner  units.  Coal-gas 
similarly  burnt  in  incaudescent  burners  at  the  rate  of 
1 10  litres  per  hour,  yields  60  Hefner  units.  Given  a  works 
supplying  3,600,000  cb.  m.  of  coal-gas  per  annum,  and 
obtaining  12-823  Pfeuuige  per  cb.  m.,  the  same  amount  of 
light  will  be  secured  from  4,083,000  cb.  m.  of  mixed  gas, 
and  the  equivalent  price  will  be  11  Pf.  per  cb.  m.  It  is 
computed  on  this  b3sis  and  with  coal  at  M.  137  per 
10,000  kilos.,  that  the  net  profit  per  cb.  m.  will  be  3-S-I8  Pf 
for  coal-gas  and  S* 082  Pf.  for  the  mixed  gas.  Also,  that 
for  a  given  calorific  value,  the  holder  cost  of  the  mixed  gas 
will  be  about  40  per  cent,  less  than  that  of  coal-gas. 

The  latest  Dellwik  generator  (this  Journal,  1897,  431  and 
525)  yields,  however,  2-4  to  2'5  cb.  m.  of  water-gas  per 
kilo,  of  coke.  In  one  trial,  in  which  a  If  minutes' blast 
alternated  with  a  12  minutes'  make,  and  100  cb.  m.  were 
made  per  hour,  2'4  cb.  m.  of  water-gas  were  obtained  per 
kilo,  of  smithy  coke  from  the  Consolidation  pits  (Ruhr 
district).  The  spent  blast  gases  contained,  on  an  average. 
18-2  per  cent,  of  carbonic  acid,  and  100  vols,  of  the  water- 
gas  consisted  of: — Carbonic  acid,  3' 6;  carbonic  oxide,. 
40'4;  hydrogen,  51  ;  nitrogen,  about  4' 5  ;  and  marsh-gas, 
about  0-5.  There  was  about  92  per  cent,  of  carbon  in  the 
coke  ;  hence  about  2  •  6  cb.  m.  of  gas  were  obtained  per  kilo, 
of  carbon.  Therefore  2-5  cb.  m.  maybe  expected  with 
certainty  ;  and,  at  a  calorific  value  of  2,600  per  cb.  m.,  and 
with  carbon  yielding  8,080  calories  per  kilo.,  about  81  per 
cent,  of  the  calorific  power  of  the  carbon  will  be  found 
in  the  water-gas.  In  another  trial,  with  lj  minutes'  blast 
and  7  minutes'  make,  and  a  production  of  100  cb.  m.  per 
hour,  2-55  cb.  m.  of  gas  were  obtained  per  kilo,  of  Essen 
gas-coke.  The  larger  make  per  kilo,  appears  to  be  due  to 
the  greater  porosity  and  more  extensive  surface  of  the  gas- 
coke.  In  a  27-hour  trial,  120  cb.  m.  per  hour  and  2'oS 
cb.  m.  per  kilo,  of  Charlottenburg  gas-coke  were  secured. 
The  injuries  caused  to  incandescent  mantles  by  deposition- 
of  iron  from  traces  of  iron  carboxide  in  water-gas  have 
been  exaggerated.  Water-gas  from  which  iron  has  not 
been  separated  has  given  satisfactory  results  at  Radkersburg, 
where  it  has  served  as  the  town  supply  for  1 '  years. 

"  —J.  A.  II. 

Calcium  Carbide,  Impurities  in  Commercial.     H.  Le 
Chatelier.     Bull.  Soc.  Chim.  1897,  17,  793—794. 

Besides  calcium  and  carbon  there  are  present  in  com- 
mercial calcium  carbide,  silicon  and  iron.  By  decomposing 
by  water  and  then  by  acid,  and  floating  the  residue  in 
methylene  iodide,  the  whole  of  the  iron  is  found  at  the 
bottom  as  siiicide.  If  the  calcium  be  in  excess  of  the 
carbon,  the  remaining  silicon  appears  as  calcium  siiicide  ; 
but  if  the  carbon  be  in  excess,  carbon  siiicide  is  formed. 
Thus  the  determining  affinities  are  those  of  iron  for  silicon 
and  of  carbon  for  calcium.  There  seem  to  be  two  silicides 
of  calcium — one  attacked  by  hydrochloric  acid,  but  not  by- 
nitric  ;  the  other  easily  attacked  by  nitric  or  acetic  acid,  and 
giving  with  hydrochloric  acid  an  insoluble  white  residue 
in  place  of  the  yellow  cne  (the  "  Silicone"  of  Wbhler)  which 
the  other  leaves.  The  attack  of  calcium  siiicide  by  acid 
leaves  a  mixture  of  these  residues,  analyses  of  which  vary 
between  the  formula;  Si2<  l,II4  and  Si203H4. — J.  T.  1). 

Acetylene,  Poisonous  Action  of.  U.  Mosso  and  F.  Otto- 
lenghi.  Ann.  di  (  him.  e  di  Farmacol,  25,  163;  Chen). 
Zeit.  Rep.  21,  [59],  158. 

See  under  XVIII.  B.,  page  930. 

Total  Ammonia  in  Gas  Liquor,  Estimation  of.     E.  Donatli 
and  K.  Pollak.     Zeits.  angew.  them.  1897,  555. 

See  under  XXIII.,  page  936. 
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,l:nl   othi  I 

in.      \     ECiesewalter,    Limburg-on-the-Laho,    Germany. 
1    ■    20,291,  Sept.  .',  I  i 
i'liK  novelty  claimed  is  "  the  preparation  i>f  incandescence 
lighting  mass  "  by  fusing  in  a   closed  vessel    i  mixture  of 
pur.-  oxides  of  barium  and  magnesium  together  with  a  small 
■ititv  of  antimony  oxide  or  bismuth  oxidi  . 
--  is  pulverised,  dissolved  in  icid,  and  tin    -  1  .-. 
for   impregnating   organic   materials.     If   it  be  desired  to 
avoid  a  yellow  or  reddish-yellow  tint  of  light,  in  place  of 
i  or  shxoDja,  time  or  thoria  maybe  used,  either  each 
irately,  cr  both  intermixed,  wherein  a  bluish  or  yellowish 
tight  i<  obtained. — II.  1!. 

Incandescent  Bodies,  An  Improved  Solution  cr  Fluid  for 
Impregnating.  I..  Freudenthal,  Berlin.  Eng.  Pat. 
.  1,225,  -  pt.2,    - 

Tiivkum  oxalate  is  converted  "by  suitable  treatment" 
into  nitrate,  which  is  dissolved  in  water,  and  "a  small 
quantity  of  the  chlorides  of  other  metals  i-  added."  So 
example  is  given,  hut  "the  choice  of  the  metal 
chloride   to  he   added    is    made   acco  the    actual 

req  lirements  as  regards  >  for   ins   i  ogtb    of    light. 

colour  of  light,  permanency  of  the  light,  or  durability  of 
the  incandescent  body." — H.  B. 

Incandescent  Oil  Burner,  Impts.  in  or  relating  to  Burning 
Liquid  Hydrocarbons   in    conjunction   with    an    Incan- 
I  Bood  or  Mantle   to  produce  an.     J.  1..  YVaM- 
apfel,  Cologne.    F.ng.  Pat.  20,713,  Sept.  is.  1S96. 

The  arrangement  of  the  lamp  is  such  that  "that  part  of  the 
apparatus  in  which  the  ga-cs  are  mixed  and  filtered,  is  built 
into  the  reservoir  for  the  liquid."  The  initial  gas  pressure 
is  obtained  by  applying  an  auxiliary  flame  directly  to  the 
bottom  ofthe  reservoir  containing  the  liquid  to  be  vaporised. 
Within  the  reservoir,  and  fastened  to  its  upper  cover,  i-  a 
cylindrical  upright  vessel,  into  which  t!  •  -  rated  from 
the  heated  liquid  hydrocarbons,  flow,  and  are  made  to  pursue 
a  tortaons  up-and-down  course  through  a  series  of  pipes  and 
chambers  within  the  vessel.     On   their  waj  have 

to  pa.-s  through  a  tiiter  or  mixer,  consisting  of  a  number  of 
-mall  layers  of  felt  with  intermediate  wire  gauze,  and 
finally  they  issue  into  a  small  gas -holding  chamber  at  the 
to],  of  the  lamp,  through  a  tube  with  a  downwardly  directed 
mouth      The  gas.  surmounted  with  a  burner  and 

mantle  as  usual.  From  the  bottom  of  the  internal  cylin- 
drical vessel  passes  a  small  pipe  to  the  outside  of  the  lamp, 
I  with  a  valve-cock,  and  terminating  in  a  burner  under 
the  bottom  of  the  reservoir.  As  soon  as  gas  i-  generated, 
the  auxiliary  lamp  is  removed,  the  valve-cock  is  opened,  and 
the  gas  issuing  from  the  burner  is  ignited,  so  as  tc  make  the 
lamp  act  continuously. — 11.  B. 

Hydrocarbon   Incandescent  Lamps,  Impts.  in  or  coniti 
triVA.       1!.    Haddan.    Buckingham   Street.    W  c  .       From 
J.  W.  Allison.  Xew  York.     Eng.  Pat.  3  1 16,  Feb.  .>. 

To  avoid  the  use  of  capillary  tubes,  the  vaporiser   cor 
of  a  straight  tube  of  relatively  large  diameter,  having  at  its 
upper  end  a  discountable  nozzle  and  orifice,  which  art 
nected  with  a  device  wherein  the  gas  mixes  with  air,  which 
is  sucktd   in  by  the  rnsh   of  gas.     The  rate  of  6 
gas   through   the    orifice    is  regulated   by   a  needle   which 
extend*  throughout  the  length  of  the  vaporising  tube,  and 
is  actuated  by  a  '.ever  at  its  base.     The  admission  of  petro- 
leum to  the   vaporising  tube  is  controlled  by  means  of  a 
lever  provided  with  an  eccentric,  operating  upon  a  diaphi 
which  carries  a  valve.     "The   two   essential  elements" 
the  vaporiser   and  air-mixing   chamber,  and   they  ma 
combined  for  the  production  of  incandescence  by  means  of 
mantles,  in   various  ways.      There   are   twelve   claims  for 
various  combinations  of  parts. — H.  B. 

Incandesce  nee  Bodies  for  Heating  Purposes,  Impts.  in  and 
relating  to.  A.  Qututin,  Brussels.  Eng.  Pat.  23,006, 
Oct  16,  1896. 

-V  "  heating  mass"  is  to  be  prepared  which  will  become 
incandescent  on  contact  with  a  mixture  of  air  and  certain 
combustible  gases.     The  heating  surfaces  of  suitable  appa- 


lled with  this   | 

■  the  preliminary 

ins   mixtui  ■  irned  on,  c 

the  whole  dinary  fue 

To  obtain  su.h  a  "  heating  mass,  "  a  mixture  of  kaolii 
powdered  pumii 
metallic  -alt  (su 
a   porous   mass   containing 
This  of  manufacl 

general  claim  for  "a  heat-giving  mass  for  a   ' 
of  the  nature  above  des  ribed.— H.  B. 

Incandescent  Lighting  oro/Hi 
in  Apparatus  for  applying  .1  I  I'm-- 

ii    of.     B.Edwards,  Chancery  Lane.    From  K.  I 
Pari-.     Eng.  Pat.  26,011,  Nov.  I-.  l- 

Acetylexi     gas    :-     to  be   burned    in  a    form    of   Bunsen 
burner,  the  flame  raising  a  mantle  of  the  well-In 

to  incandescence.     The  air  i-  admitted  • 
in  such   proportion  that   the  tlame  is   smokeless    and    1 
a  small  bine-green  cot 

The    burner    claimed    differs     from    the     ordinary 
burner  (1)  by  having  the  npper  end  of  the  1  ■'.- 
fitted    with  a   conical  or  any  other  burner-mouth 
tional  area  of  which  is  less.than  that  of  the  burner-: 
by  having  at  the  lower  ,  ad    of  the  burner  I  .hir 

■     tylea     inlet   jet  which   is   movable    within    the   burner- 
tube,  so  that  the  latter  can  be  lengthened  or  shortened  ; 
(3)  by  being  fitted  internally  with  a  cylindri  hich 

"  is  purcd  with  a  hole  which  allows  the  mixture  oi 
air   to   be    drawn   in   more    quick  application   of 

mantles  for   producing  incandescence  by  the  combustion  of 
acetylene  is  claimed. —  II.  Ii. 

Mantles   or    Incandescing   Bodies    [Self  -  Lighting']    for 

Incandescent  das  Lamps.  Impts.  in   tin   Mann/actor, 
J.  F.  I  lake.  West  Dulwich.     Eng.  P 

Reference  is  made  to  Eng.  Pat.  969  of  1S95,  which 
described  an  automatic  gas  igniter  consisting  of  a  block  of 
meerschaum  containing  in  its  pores  platinum  black. 
irding  to  the  present  invention  a  very  fine  line  of  highlv 
concentrated  platinum  chloride  solution  i-  painted  d 
wards  from  the  top  of  the  mantle,  before  the  organic  fibre 
is  burnt  out.  Alter  burning  out,  the  line  01  meullic 
ver  with  a  solution  of  calcium 
carbonate  (prepared  from  calcium  hydrate  and  carbonic 
acid  water  in  20,000  parts  "of  solution 

platinum  bichloride.     The  latter  is  reduced  to    Ihi 
state  on  heating  the  mantle  in  a  gas  dame.     To  the  mantle 
and  in  contact  with  the  upper  end  of  the  line  of  platinum, 
is  fitted  a    gas-igniting    meerschaum  block,  such     .- 
mentioned,     t  In  turning  on  the  gas,  the   igniting  block 
then  the  platinum  tine  become  red   hot,   communis 
heat  to   the  minute  quantity  of  platinum   mixed  with   the 
lime:  the  lime  thereupon  become-  incandescent  and  igi 
the  gas.— H.  B. 

Incur  '•'  pis.   in.      A.   Kiesi-walter.   Lim- 

burg-on-the-I.ahn,  Germany.      Eng.  Pat.  15,963,  Juli 

The  patentee  claims  a  process  of  preparing  mantles  by 
fusing  "  the  oxides  suitable  for  incandescence  purp-  •  - 
along  with  silicic  acid  and  caustic  potash  or  caustic  soda. 
The  glassy  product  is  ••  dissolved  in  water"  and  organic 
fabrics  are  impregnated  with  the  solution.  "  The  incan- 
descence material  is  then  precipitated  in  the  said  fabric  by 
means  of  a  mixture  of  suitable  acids  and  reagents,  and  the 
residual  salts  which  arc  soluble  in  water,  are  washed  out  of 
the  fabric."  For  instance,  in  using  an  ''  alkaline  calcium 
water-glass  solution,"  the  calcium  compound  is  to  be 
•  precipitated  within  the  fibre  by  means  of  sulphuric 
acid,  or  a  mixture  of  oxalic  and  hydrochloric  acids. — H.  B. 

Fuel,  Impts.  in  or  relating  to  the  Manufacture  of.     P.  B. 

de  F.   d'Humv.  Liverp  >ol.     Ee:i.  Bat,  20,156,   >ej !.  11, 
1836. 

Cheap   or   waste   fibrous   combustible   materials.    • 
shaving  -t.  peat,  pine  and  fir  us  bark, 
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refuse  from  cotton  and  linen  mills,  &c,  are  mixed  with  a 
mineral  oil,  ozokerite,  naphthaline,  an  alkali,  as  caustic 
and  an  oxidising  compound,  as  sodinm  nitrite 
chlorates,  bichromates,  Sc,  and  the  whole  is  heated  to 
about  1'.— Ii.  S. 

Promt  tint/  the  Combustion  of  Smoke  or  Inflammable  Gases 
Steam-Boiler  and  other  Furnaces,  New  or   Improved 
-   for.       H.    Whitakcr,   Newent,   Gloucester-hire. 
Eng.  Pat,  21,329,  Sept.  26,  1S96. 

Resttni  on  the  fire  bars  at  the  rear  part,  and  at  right 
angles  thereto,  are  a  number  of  parallel  vertical  metal 
plates,  which  become  intensely  hot,  and  between  which  a 
large  supply  of  air  from  the  ash-pit  passes,  to  supply  the 
desired  quantity  of  heated  air  wherewith  to  consume  the 
smoke  or  inflammable  gases. — R.  S. 

Sfl  :<  for  the  Extraction  of  the  Carbon  and 
other  Residual  Products  resulting  from  Imperfect  Com- 
bustion. Impts  in  the  Mode,  blunts,  and  Apparatus  for. 
YV.  M.  Ward,  Handsworth.     Eug.  Pat.  2C2,  Jan.  5,  1897. 

Tins  invention  consists  in  interposing  a  washer  or  scrubber 
in  the  flue,  the  said  scrubber  being  formed  of  a  chamber 
wherein  a  horizontal  shaft,  carrying  beaters  or  arms,  is 
caused  to  revolve  in  such  a  manner  as  to  force  the  smoke 
into  and  through  a  shallow  layer  of  water.  This  chamber 
la-  a  perforated  cover,  through  which  the  smoke  has  to 
re  reaching  the  chimney,  and  which  is  supplied 
with  water  from  a  perforated  pipe. — R.  8. 

Gas-Retort   Settings,  and   Regenerator   Furnaces   for  the 
:   Certain    Impts.    in    the    Construction  of.     G.  E. 
Stevenson,    Claremont,    Crumpsall,    Manchester.      Eng. 
Tat.  22,887,  Oct.  15,  1896. 

1  - r.  The  gas-producer  arch  and  the  side  walls  thereof  are 
built  forward  of  and  through  the  front  wall  of  the  retort 
setting,  and  a  firing  hole  is  formed  in  this  projecting  part. 
The  end  wall  of  the  producer  is  built  separate  from  the 
front  wall  of  the  retort  setting,  so  as  to  fill  in  the  end  of 
th.  arch  between  the  side  walls  and  to  receive  the  fire-grate 

; 
2nd.   The  regenerator  flues,  both   for  air   and  for  waste 

-,  are  formed  of  vertical  fire-clay  tiles,  each  one  the  full 
depth  of  each  flue,  having  curved  sides,  so   that  the  flues 

me  narrower  at  the  top  and  bottom,  and  thereby  afford 
a  wider  bearing  surface  for  the  fire-clay  top  and  bottom 
covering  tiles.     The  latter  are  either    provided  with  a  pro- 

Dg  lug,  fitting  between  the  edges  of  the  vertical  tiles, 
or  are  made  flat,  in  which  case  thin  slabs  are  used  to  fill 
in  the  same  space. — R.  S. 

//  Irocarbons,  Apparatus  for  Vaporising  ;  applicable  to 
Engines  worked  hij  Gas,  Petroleum,  Alcohol,  and  the 
like.     E.   Petreano,   Paris.     Eng.   Pat.   23,270,   net.   20, 

object  of  this  invention  is  to  prepare  a  homogeneous 
explosive  mixture  of  hydrocarbons  (or  alcohol)  and  air, 
outside  the  engine  cylinder,  and  to  prevent  the  access  to 
the  latter  of  any  of  the  liquid  substances  used. 

This   is  effected   by  introducing   the  air  and  liquid   to  be 

rised     into  an    annular   vertical   chamber  surrounding 

deriving  heat  from  either  the  cylinder  or  the   exhaust 

therefrom,  and   containing  a  number  of  superimposed 

con.-.     These  are  fixed  alternately  to  the  outer  and  ii 

walls  id'  thi  ,  and  thus  constitute  a  series  of  baffles 

facilitating   the    production    of   a    uniform    mixture.     The 

resulting  gas   passes  into   a   hell   or  chamber,  whence  it  is 

drawn   by  the   stroke  of  the  engine  piston,  whilst  the   mi- 

vaporised  oil  is  drained  off  through  a  pipe  in  the  bottom  of 

t)»-  vaporising  chamber. 

'•>  applying  the  same  apparatus  to  the  ordinary  gas 
aimed  that  in  comparison  with  the-  usual 
method  of  mixing  the  gas  and  air  in  the  engine  cylinder, 
an  instantaneous  and  more  perfect  combustion  of  gas,  and 
refore  increased  efficiency,  is  ensured.  Moreover,  the 
water  jacket  of  the  cylinder  ran  be  dispensed  with,  the  entire 
heat  due  to  the  explosion  being  confined  to  the  compression 
chamber  ;  and  the  introduction  of  steam   into  the   cylinder 


to  reduce  the  temperature  of  the  explosion  can  be  effected 
without  risk  of  decomposition  and  the  consequent  corrosion 
of  the  cylinder. — C.  S. 

Oil,  Vaporising ;  Impts.  in  or  connected  with  Apparatus 
for.  C.  Crastin,  London.  Eng.  Pat.  24,793,  Nov.  5, 
"l89G. 

To  prevent  surplus  oil  entering  or  remaining  in  the 
vaporising  chamber,  the  oil  is  allowed  to  fall  from  a  sight- 
feed  device  on  to  a  perforated  disc  situated  below  the  air 
inlet,  the  mixture  of  air  and  vapour  being  drawn  off  through 
a  lateral  tube  to  the  vaporising  chamber,  whilst  the  excess 
of  oil  runs  down  into  a  collecting  vessel.  The  vaporising 
chamber  consists  of  the  annular  space  between  two  vertical 
concentric  tubes,  and  is  closed  at  both  ends,  except  for  the 
inlet  pipe  below  and  the  outlet  above,  leading  to  the  motor, 
OvC.  Heat  is  applied  to  the  chamber  by  the  flame  of  a  lamp  - 
situated  below  the  open  end  of  the  inner  tube,  and  radiation 
is  prevented  by  a  case  lined  with  insulating  material. 

— c.  s. 

Gas  '[Oxygen,  Carbonic  Acid,  Lyc]  Absorbing  Apparatus 
for  ascertaining  the.  Quantity   of  a  particular  Gas  in  a 
Gaseous  Mixture  [Smoke  Gas,  &'c.].     M.  Arndt,  Aachen, 
Germany.     Eng  Pat.  25.7G2,  Nov.  1G,  1896. 

See  under  XXIII.,  page  935. 

Regenerative  Furnaces,  Certain  Impts.  in  or  connected 
with.  J.  W.  Hall,  Bilston.  Eng.  Pat.  26,937,  Nov.  27, 
1896. 

Tins  invention  consists  in  pnmding  the  ordinary  Siemens 
regenerative  furnace  having  four  regenerators,  with  two 
additional  regenerators,  which  are  so  connected  by  means 
of  valves  of  the  usual  kind,  that  the  whole  of  the  products 
of  combustion,  after  leaving  the  usual  pairs  of  regenerators 
on  the  exhaust  side  of  the  furnace,  are  passed  through  one 
of  the  additional  regenerators,  while  the  air  passes  through 
the  other  one  before  entering  the  usual  air  regenerators. 
These  regenerators  are  reversed  in  the  usual  manner. 

— R.  S. 

Carbonizing,  Charring,  or  Coking  Combustible  Substances, 
An  Improved  Process  for.  A.  Basch  and  H.  Graepel, 
Budapest.     Eng.  Pat.  56-9S,  March  3,  1897. 

(  Iombi  -tiblk  substances  which  heretofore  have  been  found  to 
be  either  entirely  incapable  of  coking,  or  which  could  only  be 
coked  with  difficulty  (as  for  example  Transylvanian  Crown- 
coal),  are  mixed  with  products  obtained  from  the  distil- 
lation of  tar.  They  can  then  be  coked  in  a  comparatively 
short  time.  In  the  above  case,  the  addition  of  one-half  per 
cent,  of  naphthalene  enables  the  coking  to  take  place  at 
about  275°  C. ;  but  the  temperature  of  distillation  varies 
according  to  the  nature  of  the  fuel. — R.  S. 

Bunsen  Gas  Burners,  Impts.  in.     H.  Marshall,  Edinburgh. 
Eng.  Pat.  238,  Jan.  5,  1897. 

Ixstevd  of  the  gas  entering  the  mixing  tube  through  a 
central  nozzle,  it  is  introduced  through  one  or  more  apertures 
at  the  side,  or  through  an  annular  slit  with  an  upward 
inclination.  The  air  tube  is  left  open  at  the  base,  and  may  be 
closed  when  desired  bv  a  sliding  cover  working  on  a  pivot. 

— C.S. 

Blue  Flame,  Impts.  in  Apparatus  for  Generating  a 
Vaporous  or  Gaseous  Mixture  from  Hydrocarbon- 
containing  Liquid  and  Water  for  the  Production  of 
F.  Altmann,  Berlin.     Eng.  Pat.  15,261,  June  25,  1897." 

In  this  lamp  the  water  and  the  hydrocarbon  liquid  are 
contained  in  separate  reservoirs,  and  are  conveyed  thence — 
either  by  capillary  attraction  or  hydrostatic  pressure — into 
vessels  where  they  are  vaporised  by  the  heat  from  a  flame 
i  below.  The  resulting  gases  ascend  into  a  mixing  chamber 
i  ii mmunicating  direct  with  the  main  burner.  The  relative 
heat  applied  to  the  liquids  may  be  regulated  by  altering  the 
position  of  the  heating  flame.  It  is  claimed  for  the  invention 
that,  the  mixing  chamber  and  barner  being  so  close 
together,  condensation  of  the  vaporised  substances  is 
precluded. — C.  S. 
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Illuminating   Gas,  C'arburetting ;  Impts.  relating  to,  and  to 
Apparatus  therefor.     '     '".  J.  C.  Bauwerncrts,  Hru 
Eng.  Pat.  IS  169,  Juno  26,  1897. 

Tun  inventor  finds  thai   the   Bl    suitable  Bubstancea  for 

mixing   with   acetylene   and    mixtures   of  the    Bnme    with 
ordinary  illuminating    gas    in  order  to  produci 
less   name,  are   bu  b   volatile   bodies    eontoining    carl 
hydrogen,  and  oxygen,  a-  ethyl  oxide,  acetic  acid,  acel 
and  the  alcohols,  preferably    methyl  alcohol.     This  latter 

frees   the  gas   from   fattj    and  other  impurities, 
addition  <>f  a  little  sulphuric  acid  also  ensuring  the  removal 
"i  hydrogen  sulphide. 

Tin'  apparatus  for  mixing  and  "enriching"   the  gases, 
consists  ..i   a  funnel-shaped  mixing  chamber  into  which  the 
gases  are  delivered,  and  which  discharges  them  into  a  vi 
Below,   where  they  pass   over  the   surface   of  a    layer   of 
methyl  alcohol  ami  arc  thereby  "enriched,"  in  the  - 
that  "the hydrogen  of  the  methyl  alcohol  "ill  increase  the 
heat    of  combustion,  ami    lie    aided    by   the   oxygen,   thus 
effecting   the    complete   combustion    of    the    carbon,  ami 
thereby  increasing  the  luminosity  of  the  flame."     The  scum 
of  impurities  floats  on  the  alcohol,  and  is  drained  off  thro 
a  Boitable  overflow  pipe  into  a  closed  receptacle,  whilst   ii  e 
-  lid  through  a  main  to  the  burners.     The  admission  of 
vlene  to  the  mixing  chamber  (and  tints  its  proportion 
there)  is  suitably  regulated.—  C.  s 

Petroleum  Blue-Flame  Burnersfor  Incandescent  Lighting 
and  Heating  Purposes,  Impts.  in.     M.  Bernstein,  Berlin. 

Eng.  Fat.  17, '.'27.  July  30,  1897. 

In  order  to  shorten   the  time  requisite  for  gasifying  the  oil 
when  the  lamp   i-  firs!  lighted,  and  thereby  to  minimise  the 

Ot  on  the  mantle,  the  inventor  mounts  ab 
the  wick  a  dame  divider  and  a  circular  hollow  chamber, 
wherein  a  portion  of  the  air,  ascending  the  space  enclosed 
by  the  wick.  i<  superheated  and  is  delivered  to  the  inner 
side  of  the  flame.  A  supply  of  heated  air  to  the  outer  side 
of  the  flame  is  secured  by  a  perforated  metal  cylinder  (of 
sheet  metal)  surrounding  the  flame,  and  also  serving  as 
a  support  for  the  incandescent  mantle.  A  set  of  bail! 
mounted  in  the  eentrjl  air  space  enclosed  by  the  wick  duct, 
in  order  to  impart  a  whirling  motion  to  the  incoming 
air,  and  thu-  facilitate  its  mixture  with  the  upper  ga-es  of 
combustion. — C.  S. 


Gas  suitable  for  Heating,  Motive  rim;  r.  or  Lighting 
Purposes,  by  the  aid  of  Volatile  Hydrocarbons  .-  Impts. 
in  anil  relating  to  Apparatus  fur  Producing.  W.  1'. 
Thompson,  London.  From  A.  Julien,  Brussels.  Kng. 
Fat.  18,005,  July  81,  I 

The  essential  part  of  the  apparatus  is  the  mixing  carburettor, 
a  cylinder  filled  about  one-third  full  with  the  carburetting 
liquid  employed.  The  mixing  is  effected  by  the  rotation 
of  a  number  of  perforated  discs  or  paddles  mounted  on  a 
shaft  and  partly  covered  with  an  absorbent  material  and 
sponges.  Into  this  vessel  the  air  to  he  enriched  i-  forced 
from  a  compressor,  either  direct  or  rid  a  gasholder  con- 
taining some  carburetting  vapour,  and  is  intimately  and 
evenly  mixed  with  vapour  by  the  movement  of  the  padd 

For  heating  purposes,  the  discharge  pipe  of  the  carburettor 
may  lead  direct  to  the  furnace  and  there  be  provided 
with  a  burner  nozzle.  It  is  also  claimed  that  the  apparatus 
"will  produce  a  superior  explosive  mixture  for  use  in 
automotors,  as  well  as  an  illuminating  gas  burning  with  a 
smokeless  flame. — C.  S. 

Acetylene    Gas,    Impts.    in     Apparatus    I'm-    Generating. 
W.  .1.  Mackenzie.  Glaseow.     Kng.  Fat.'  -J.:. 7 bl.  I 
1S96. 

A  WATEK-JACKBTED  bell  linked  to  its  containing  tank, 
covers  a  carbide  container  to  which  a  pipe  with  cock 
operated  by  the  movements  of  the  hell  of  the  gasholder 
gives  access  to  the  water  in  the  tank  of  the  latter.  A  spring 
brake  on  the  operating  lever  prevents  the  cock  being  entirely 
closed  until  the  gasholder  is  nearly  filled  with  the  acetylene 


general'. I.        \       !  aul atieally    shul 

exhausted  iratas   and   p 

fresh  :>]  on  i'ii-  i-  described      .1.  A.  B. 

I     tylene,  Impts.  in   Apparatus  for   Antomaticallu  Pro- 
ducing   and    s  I      (  liesnay ,    I  lijon  :    I 

Dijon  ;  and  ( !    Bcrtol    -    St.    I  ■  .  I 

.  10,  1896.     i  Under  Inter- 
im:  is  fed  into  ontaining  wi  _-h  a 
to  which  it  is  supplied  from  a  hopper 
Archimedean  Bcrew,  the  rotation  of  which  is  controlled   by 
the  h                   rht  of  a  gasholder  bell,  into  whic 
as  generated.    The  -crew  i-  rotated  by  any  m 
motor  under  the  ( trol  of  the  balance  weight.  — .1.  A.  B. 

I  Gas,  Improved    Ipparatus for  (hi  /'■■■ 

\.  l'mimicr,  Fan'-.      Eng.  Pat.  2 

A  hopper  for  carbide  is  attached  to  the  cro  bell 

I  i  end  of  the  hopper  i- 

eal  valve,  which  open-  when  an  attached 
rod  strikes  the  base  of  the  holder,  owing  to  the  sinking  of 
the  bell,  and  closes  when  tl  ain  rises.    When  the 

\  alve  is  "pen.  carbide  passes  from  the  hopper  into  the  » 
in  the  tank  ";  the  holder  and  generates  a  ■'tylene.  — .1   A.  I?. 

Acetylen     Gas,   Impts.  in  and  connected  u  atus 

for  the    Production   and    Utilisation   of.    J.   Vaughan- 
-     inn.  London.     Fug   Pat.  26,897,  Nov.  26,  IS 

A  iixf.1i  or  rotating  water  tank  is  connected  with  a  number 
of  carbide  containers  which  are  put  in  communication  with 
it  in  turn  by  mean-  of  taps  operated  automatically  or  at  a 
signal  given  by  the  gasholder  when  collapsed  to  a  certain 
degree.  —J.  A.  B. 

Impts.  in  or  connected  with  Apparatus! 
Producing.     \Y.  P.  Thompson,   Liverpool.     From    L.  L. 
H.Gerard,  Paris.     Kng.  Pat.  29,188,  Dec.  19, 

i  in.  orifice  at  the  bottom  of  a  carbide  receptacle  placed 
above  a  water  reservoir  is  opened  ami  shul  by  valve-  on  a  rod, 
moved  by  a  diaphragm  exposed  00  one  side  to  the  pressure 
of  the  acetylene  generated,  and  on  the  other  to  the  atmo- 
spheric pressure.  When  the  valve  is  open,  crushed  carbide 
falls  iuto  the  water.  Or  the  diaphragm  may,  by  mean-  of  a 
pawl  and  ratchet,  rotate  a  recessed  drum,  which  disci.  I 
the  carbide  iuto  the  water. — J.  A.  15. 

4ci  .Impts.  in  Apparatus  fur  th    Manufacture 

P.  lie  Resener  and  H.  Luchaire,  both  of  Paris.  Eng. 
Fat.  29,320,  Dec  21,  1896.  (Under  Internal.  Conven- 
tion.) 

Improvements  on  the  apparatus  claimed  under  Eng.  Fat. 
24,440,  Nov.  2,  1896  (this.lourna  ibed. 

They  consist  of  a  regulator  to  proportion  the  flow  of  water 
to  the  carbide  receivers  to  the  consumption  of  gas  :  and  a 
pipe  with  cock  to  cause  the  water  to  flow  to  a  j-econd 
receiver  when  the  tir>t  is  exhausted. — .1.  A.  B. 

dene,  An  Improved  Apparatus  Jor  Manufacturing 
P.  de  Resener,  Paris.     Eng.  Fat.  30,037,  Dec 

A     vkbide  receiver  is  placed  above  a  water  tank,  the  cover 
of    which    contains    a    conveyor    screw,    which 
carbide  into  the   tank   when  a  crank   is   turned.     Taps   and 
connections  for  charging  either  a  gasometer  or  high-pre 

receiver-  are  provided. — J.  A.  II. 

dene  from  Calcium  Carbide  ami  Water,  Impts  «  and 
connected  with  Apparatus  for  tin  Production  of.  T. 
Thorp,  Whitefield.  and  I.  li.  Marsh,  Manchester.  Eng. 
Fat.  19,823,  Aug.  28,  1897. 

A  BELL  gas  holder,  by  means  of  a  rod  passing  w  ithin  the  inlet 
pipe,  operates  the  valve  between  a  carbide  chamber  and  a 
water  tank.  Granulated  carbide  passes  from  the  chamber 
to  the  tank  when  the  holder  descends.  A  chamber  with 
interlocking  lid  and  outlet  valve  to  the  carbide  chamber, 
is  provided  for  recharging  the  latter.  The  interlocking 
device  is  described  in  detail. — J.  A.  II. 
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Ill -DESTRUCTIVE  DISTILLATION, 
TAR  PRODUCTS.  Etc. 

Petroleum  Springs  in  Italy.  T.  Tamarelli.  R.  Instituto 
lombardo  di  Scienze  e  Lettere  ili  Milano,  May  20,  1897. 
Chem.  Zeit.  21,  [60],  603. 

to  Prof.  Tamarelli,  petroleum  lias  been 
found  in  a  boring  recently  made  near  Salsomaggiore.  It 
s  from  clefts,  which  traverse  the  saliferons  marls  in 
planes  at  right  angles  to  the  dip,  and  is  mixed  with  brine 
(which  is  found  in  all  borings  in  the  district).  The  petro- 
leum, from  a  depth  of  618  metres,  is  accompanied  by 
quantities  of  gaseous  hydrocarbons,  which  cause  inter- 
mittent sputterings  in  the  -tream.  Further  discoveries  of 
oil  are  to  be  expected  from  the  geological  nature  of  the 
ground.— J.  T.  D. 

P.  'r  ili  urn,     Purification  of.     Badische  Anilin   und    Soda- 
industrie   (Ger.  Pat.  98,702).     /.-its.  fur  angew.  Chem. 
;i9],629. 

It  is  found  that  the  sulphonated  products  formed  and  left 
dissolved  in  the  oil  when  treated  with  fuming  sulphuric 
acid,  can  be  removed  by  agitation  with  a  small  quantity  of 
ordinary  |  75  to  100  per  cent.")  H.,S04  previous  to  the  alkali 
treatment,  thus  effecting  a  degree  of  purification  unattain- 
able by  the  ordinary  method.  The  quantities  given  as  most 
suitable  in  the  examples  cited  in  the  specification  are,  in  the 
case  of — 

Galician  Crude  Benzine  (sp.  gr.  0-730). — Ordinary 
HoSOj  to  remove  water,  0-25  percent.  ;  fuming  acid  treat- 
ment, 0-5  per  cent,  of  ILS04  (60  percent,  free  SO;) ;  after- 
washing,  0-25  per  cent,  of  ordinary  (92  per  cent.)  H;S< ).. 

Cracked  Galiciin  Petroleum  (sp.  gr.  0-825). — Freed 
from  water,  then  mixed  with  1  per  cent,  of  20  per  cent. 
filming  HsS04,  followed  by  h  per  cent,  of  ordinary  (94  per 
cent.)  acid. 

American  Machine  Oi!  (sp.gr.  0-905). — Fuming  acid 
treatment  with  3  per  cent,  of  EUSQ,  (5  percent,  free  S03)  ; 
after-treatment  with  2  per  cent,  of  (92 — 96  per  cent.) 
ordinary  acid. 

Russian  Lubricating  Oi!  (sp.  gr.  0- 930). — Treated  with 
4  per  cent,  of  5  per  cent,  fuming  H.,S04,  followed  by  1  per 
cent,  of  ordinary  concentrate!  acid. 

ian  Paraffin  Press  Oil  (cracked  distillate,  sp.  gr. 
0-902). — Fuming  acid  treatment  with  7  per  cent,  of  10  per 
cent,  fuming  H»SI  >,:  after-treatment  with  2  per  cent,  of  85 
per  cent  acid. 

The  treatment  is  claimed  as  efficacious  in  the  case  of  all 
distillates,  cracked  or  uncracked,  though  more  particularly 
adapted  for  heavy  oils  and  cracked  distillates. — C.  S. 

Petroleum,  Contribution  to  the  Knowledge  of  the  Chemical 
Behaviour  of.     Action  of  Sulphuric  Arid.    R.  Zaloziecki. 
Zeits.  fur  angew.  Chem.  1897,  [18],  587 — 592. 
A   >> i  Mini:    of    samples   of   Galician   and    Russian    crude 
petroleums  were  treated  by  agitation  with  an  ec|ual  volume 
of  concentrated    sulphuric  acid   at  room  temperature,  the 
same     treatment    being    also    applied     to   samples  of   the 
same  oiis    after   division    into   four   fractions   of  distillate 
reen    150'   and    300"   C,   and  a   residue  boiling  above 
1        The  proportion  of  the  lighter  fractions   absorbed 
by  the  acid,  was  comparatively  small,  ranging  between  0-20 
and  1-05  per  cent.,  whereas  from   11-80  to  27-20  per  cent. 
of  the  residue  above  300°  C.  was  absorbed.     On  the  other 
hand,  the  difference  between  the  amount  of  heavy  consti- 
tuents present  in  the  crude  oil,  and  in  the  same  oil  "after  the 
above   acid  treatment  (after   deduction   of  the   proportion 
absorbed  by  the  acid),  indicated  an  increase  in  these  heavier 
components  of  from  8-04  to  12-97  per  cent.     This  increase 
is  most  easily   explained  as    the  result  of  polymerisation 
of   the  unsaturated   hydrocarbons,    and   this  confirms   the 
imptionof  Engler  and  Jezioranski  (this  Journal,  1896, 
191)  respecting  the  composition  of  the  heavier  fractions  of 
petroleum. 

In  view  of  these  results  the  author  does  not  consider  that 
such  a  treatment  would  have  any  beneficial  practical  result 
on  the  medium  fractions  of  petroleum  distillate,  since  any 


consequent  increase  in  the  yield  would  be  chiefly  confined  to 
benzine.  On  the  other  hand,  in  the  case  of  lubricating 
oils,  a  considerable  proportion  of  the  intermediate  oils  is 
converted,  by  polymerisation  (in  the  treatment  of  the  crude 
oil),  into  heavier  and  more  viscous  products,  resulting  in  an 
increased  yield  of  cylinder-  and  similar  oils,  the  quality  of 
the  distillate  being  also  improved  by  the  elimination  of  the 
lighter  impurities  which  ordinarily  increase  the  difficulty  of 
distillation. 

From  experiments  made  with  a  view  to  the  utilisation  of 
this  acid  treatment  in  practice,  the  author  finds  the  most 
suitable  quantity  of  acid  to  be  5  per  cent.,  larger  amounts 
effecting  but  a  slight  extra  separation  of  acid  tar,  whilst 
reducing  the  consistency  of  the  same.  The  latter  result 
also  ensues  in  proportion  as  the  percentage  of  monohydrate 
in  the  sulphuric  acid  used,  decreases,  acid  of  66'  B.  pro- 
ducing a  thicker  and  harder  tar  than  weaker  grades  of  acid. 
The  difficulty  of  separating  this  tar  from  the  oil  prevents 
the  application  of  this  treatment  to  residuum. 

The  purified  crude  oil  requires  to  be  neutralised  before 
distillation  in  order  to  avoid  the  decomposition  of  the 
residual  acid  therein.  Owing  to  the  readiness  with  which 
troublesome  emulsions  are  formed  on  the  addition  of  alkali, 
this  operation  is  far  from  easy,  and  involves  a  protracted 
period  of  rest  for  the  deposition  of  sediment.  On  the  other 
hand,  no  final  washing  with  water  is  required. 

The  purified  crcde  oil  is  almost  entirely  free  from  pitchy, 
asphaltic,  and  resinous  matters,  and  is  much  lighter  in 
colour,  the  fluidity  being  also  greater ;  the  distillates  require 
but  little  purification,  and  the  residue  left  after  the  petro- 
leum fractions  have  passed  over,  will  form  a  very  good 
consistent  lubricant  without  any  further  treatment  than 
distillation  by  superheated  steam. 

The  author  turned  his  attention  to  the  utilisation  of  the 
acid  tar  for  the  manufacture  of  lac  in  the  same  manner  as 
the  acid  tar  from  the  ordinary  refining  process,  but  found 
that  the  resulting  product  is  different,  more  nearly  resem- 
bling true  asphaltum  lac.  This  circumstance  strengthens 
his  opinion  that  the  product  of  the  action  of  sulphuric  acid 
on  crude  petroleum  is,  when  freed  from  acid,  identical  with 
natura!  asphaltum  or  bitumen. 

This  utilisation  of  the  10  to  15  per  cent,  of  crude  oil, 
otherwise  wasted,  should  nearly  or  quite  cover  the  cost  of 
the  acid  treatment.  It  is,  however,  pointed  out  that  the 
method  is  not  a  universal  one,  since  not  all  petroleums  can 
be  advantageously  worked  up  for  asphalt  and  bitumen. 

— C.  S. 

Petroleum  :  Modifications  produced  by  Heat  and  Pressure. 
V..  Zaloziecki.  Zeits.  fur  angew.  Chem.  1897,  [19], 
619—623. 

1\  these  researches  the  behaviour  of  the  oil  towards 
sulphuric  acid  before  and  after  distillation  (or  heating  under 
pressure)  was  taken  as  an  index  of  the  alterations  produced. 
The  test  consisted  in  shaking  up  equal  volumes  (50  c.c.)  of 
oil  and  concentrated  acid  in  a  graduated  tube  and  reading 
off  the  amount  of  oil  absorbed  af  the  end  of  48  hours.  In 
examining  the  effect  of  distillation,  all  the  distillates  up  to 
300"  were,  on  cooling,  united,  returned  to  the  retort,  and 
filtered,  this  being  considered  preferable  to  testing  the 
distillates  and  residue  separately.  The  results  obtained 
were  as  follows  : — 


Crude  Oil  from 

Percentage  Volume  of  Crude  Oil 
absorbed  by  IljSC^  in  the 

Undistilled. 

Distilled  Condition. 

Sloboda  Ruugurskn 

Per  Cent. 
26"8 
24-2 

11-s 
2S-S 

L'7'4 
22- (5 

Per  Cent. 
2J-99 

2.')-i" 

Bibi  Ejbi-t 

12'  1'/ 

i 

22 -IM) 

18-60 

the  absorption  (contrary  to  anticipation)  beiug  less  after 
distillation  than  before,  except  in  the  case  of  the  Schodnica 
oil.      Nevertheless,  as  repeated  distillations  of  the  fraction 
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100   i     of  t       Sloboda  oil  (as  veil  as  of  the  crude 
.'il    itself)  -bowed,  decomposition  doo 

on  the  ratio  of  absorption  by  II  Sl \  are  m  isked  bj 
phenomena,  which  the  aatboi  esto  polj  m 

In  favour  of  this  view  the  author  cites  th    col    tootin- 
ise  in  the  amouni  of  residue  obtained  when  :i  previously 
distilled   orude   oil    is   fra<  rhis    polymeri; 

oly  during   the   first   distillation — :i   cir< 

i .;  ilir  pre\  .11  listillation  temperature 

.it  the  time  the  "il  was  i  i   course  of 
and   from  one  experiment   it   seems  probable  that  tempera- 
tures above  20  <   C.  are  als  i  oul  of  the  question. 

The  results  obtained  by  li    iting  crude  oil  free  from  water, 
iled tubes  for8  to  i  hours  al  200  C.  and  340      250   I    . 
riz. : — 


Percentage  Volume                     H  vt '. 

i  rude  Oil  from 

Ordinary 
Crude  Oil. 

■ilic  to 

200°  C. 

21,1-  > 

Slob  "la  Rungurskn  . . . 

PerCent. 
24*20 
22-6X1 

PerCent. 

St'M 

Per  I 

-how  :i  (rreat  increase  in  constituents  soluble  in 

except   in   the   case   of  Sloboda   oil.    which   was    rich   in 

!m  : '.i  per  cent.).     The  acid  was  added  to  tl 
and  li.urth  oils  in  this  tab!  I   after  the 

heating  was  completed,  but  the  other  oils  were  left  without 
acid  until  the  second  day. 

Erom  the  above  results  the  author  concludes  that  oniy 
the  petroleums  poor  in  paraffin  and  consisting  principally  of 
naphthenes,  are  so  changed  bj  b  partly  modified 

by  interraoleeular  alteration  into  unsaturated  hydrocarbons, 
the    temperature    employed    precluding  the  sition 

of  the  paraffin  series.  The  presumption  i-  that  ring- 
napbthenes,  i.e.,  polymethylenes  isomeric  with  olefines,  are 
here  converted  into  the  latter  bodies ;  but  this  explanation 
not  exclude  the  possibility  of  dynamic  isomerism 
between  naphthenes  and  olefines.     At  any  rate,  the  conver- 

of  the  isomer  of  propylene — differing  from  propylene  in 
its  behaviour  toward-  bromine  and  sulphuric  acid — into  true 
propylene  by  the  influence  of  heat  justifies  the  assumption 
that  analogous  modifications  are  possible  among  higher 
members  of  the  naphthene  or  cyclo-olefine  series.—  I 

PATENTS. 

Benzene,  Toluene,  and  other  Products  from  Mineral  Oils 
and  Liquid  Tars;  Impts.  in  Obtaining.  J.  Meikle, 
Maryhill.  Glasgow.     Eng.  Fat.  23,649,  i  let.  24,  I  - 

Tin-  invention  consists  in  operating  on  the  oil  in  a  retort 
containing  coke  or  other  suitable  carbonaceous  material  and 
maintained  at  about  red  heat,  the  oil  being  injected  by  the 
aid  of  superheated  -team.  The  gaseous  mixture  is  led 
through  pipes  to  suitable  condenser-,  the  benzene  and 
toluene  being  thereby  separated  from  the  gas,  which  i-  then 
used  for  heating  or  illuminating  purposes.  The  material 
employed  may,  for  example,  be  an  oil  such  as  i-  obtainable 
from  coal  or  coal-tar,  and  after  all  the  benzene  has  been 
separated  from  it  by  the  ordinary  process  I  '  -  very 
suitable  for  the  purpose  are  light  creosote  oils  or  light 
tar  oils.— D.  B. 

Benzol  and  similar  Hydrocarbons,  Improved  Process  for 
obtaining.  \_Uecomposition  of  Tar  Oils  by  Hint.  ti. 
Schultz,  Munich,  Germany.     Eng.  Pat.  26,771,  Nov.  25, 

1S9G. 

Tins  invention  relates  to  the  production  of  benzene  and 
similar  hydrocarbons  in  considerably  larger  quantities  than 
has  been  hitherto  possible  in  the  ordinary  process  of  gas 
manufacture.  According  to  the  methods  formerly  em- 
ployed,  oniy    comparatively   small    quantities  of   benzei.e. 


toluene,  lylcne,  naphthalene,  and  anthmci  m  lined, 

about  50  per  cent,  of  the  tar  constituting  pitch,  a 

oilj  residues.     The  latter  uro  th  aing  from 

the  trea  lal  I  ir,  ifti  r  the  removal  ol   l 

intained  therein.     Bj  the  present  invet 

oil-      il 

hot  coke  oven-,  which  are  preferably  provided  with  a 
suctio  which,  in 

the    d  ion    resulting    tl  matio 

hydi  in',  und  the  like,  are 

condensed  in  the  usu  il  manner.— D.  I'. 

Orlhotolvenesulphonii   Chloride,   '/  Pi  f  and 

\V.   Majert,   Berlin,  Germany, 
h  12,  1897. 

lliiHiiii thol  ilphonic  chloride  has 

from  the  para  compound  by  crystallising  the  former  out  of 
a  mixture  made  in  the  cold.  The  liquid  portion  thus 
obtained,  is   a   rule,  70  per  cent,  of  ortho-  and 

30  per  cent,  of  para  chloride       I  I  ouiot 

be  separated  by  fractio  ition  in  a  vacuum.     It  has, 

however,  been  found  that  al  inn- 1  pure  orthotoluC!  Sol]  honic 
chloride  can  be  obtained  in  tie  following  manner  : — About 
I  1  I.-  10  part-  !>\  weight  of  the  above  mixture  are  distilled 
off  in  a  vacuum.  The  distillate  consists  of  almost  chemically 
pure  ortho  compound.  The  residue  i-  cooled,  and  from  the 
same  there  are  obtained  by  crystallisation  from  10  to  12 
parts  of  para  compound.  This  is  separated  from  the 
liquid  and  a  further  portion  of  ortho  compound  is  •  i i -tilled 
and  so  on.      The  to   the  ordinary 

temperature. — 1).  1!. 


IY.-COLOURING  MATTERS  AND  DYES. 

Indoins,  Noti  <m  tli,-.     1,.  D'Andiran.      Bull.  Soc.  I  ml. 
Mulhouse,  1897,  245-   243. 

Tin:  Indoins  are  basic  colouring  matter-  prepare  1  by  com- 
bining diazo-safranines  with  6-naphthol.  Their  production 
was  patented  by  Beytr  and  Kegel  in  1885,  but  the  patent 
was  allowed  to  lapse,  and  hi  L891  the  l'adische  Anilin  und 
Soda  Kabrik  again  patented  the  process,  including  the 
treatment  of  the  resulting  compounds  with  acid  in  order  to 
render  them  -oluble.  According  to  a  later  patent  of  the 
firm,  soluble  dyestuffs  are  also  obtained  by  repeated 
washing  with  water  of  the  insoluble  azo  compounds. 
Various  other  patent-,  of  which  the  author  gives  a  resumi, 
and  which  differ  from  the  above  only  in  minor  details,  have 
been  subsequently  taken  out. 

In  the  first  patent  of  the  l'adische  Anilin  tin 
I'abrik  the  transformation  of  insoluble  bases  into  their 
soluble  salts  is  spoken  of,  while  in  their  second  patent  the 
insolubility  is  attributed  to  the  presence  of  mineral  matter, 
which  i-  removed  by  repeated  washing.  According  to  a 
patent  of  Hah]  and  Co.,  insolubility  is  due  to  a  combination 
of  safranine-azo-naphthol  with  sodium.  Analysis,  how- 
ever, reveals  only  slight  traces  of  sodium  :  and,  in  the  author'^ 
opinion,  insolubility  is  caused  here,  as  in  many  other  c 
by  the  presence  of  a  slight  exces-  of  alkali. 

An  excess  of  mineral  acid  also  precipitates  the  c  douring 
matter  from  its  solution,  the  precipitate  consisting  of  a 
mixture  of  mono-  and  diacid  salt-. 

The  Indoins  are  -old  in  the  form  of  black  p.i-te<  or  bronze- 
like  powder*,  and  frequently  contain  :•  slight  admixture 
of  Methylene  Blue  to  increase  the  brilliancy  of  the  colour. 
The  shades  which  they  yield  on  tannin-mordanted  cotton  are 
very  similar  to  indigo  blue-,  and  are  much  faster  to  soap 
aud  to  light  than  other  basic  colours.  They  can  also  be 
dved  on  cotton  without  a  mordant,  but  with  less  satisfactory 
results.— H.  B.  B. 

Bismarck   Brown.     E.  Tauber  and  F.    Wal  ler.     Ber.  30, 
2111  —  2117. 

Although  one  of  the  earliest  of  the  artificial  organic 
dyestuffs,  the  constitution  of  Bismarck  Brown  (Vesuvine, 
Pheuylene  Brown)  cannot  be  considered  as  established, 
and  probably  none  of  the  B:-marek  Brown-  prepared  on  a 
manufacturing  scale,  or  in  the  laborat  iry,  are  chemically- 
identical  products.     According  to  Caro  and G  -67), 
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Bismarck  Brown  consists   of   the   hydrochlorides  of  three 
of  which  triamidoazobenzene  preponderates.     More 
recently,  doubt  has  been  thrown  upon  this  view,  owing   to 
the  fact  that  the  am  mnt  of  nitrite  required  in  the  prepara- 
tion of  the  brown  on  a  large  scale  points  to  the  molecule 
ng  of  the  residues  of  three  m  phenylene  diamines, 
j  ;«,,  azo  groups.     This  leads  to  the  assump- 
•    g  thai  phi  sazo-m-phenylene  diamine  is  the  chief 

constituent.  There  are,  however,  three  formula;  possible  for 
a  substance  having  this  composition.  In  order  to  convert 
ole  of  the  m-phenylene  diamine  into  dyestuff.  a 
weighed  quantity  of  m-phenylene  diamine  hydrochloride 
iras  treated  with  sodium  nitrite.  The  formation  of  the 
dyestuff  is  accompanied  by  a  copious  evolution  of  nitrogen, 
which  is  not  due  to  on  excess  of  nitrite,  since  a  considerable 
amount  of  m-phenylene  diamine  is  also  present.  The 
amount  of  nitrogen  evolved  corresponds  to  291  per  cent, 
of  that  contained  in  the  m-phenyleue  diamine,  since  half 
■  '.veil  nitrogen  comes  from  the  nitrite.  The  propor- 
tion of  nitrite  to  m-phenylene  diamine  is  5  :  G.  By  taking 
the  mono-  instead  of  the  dihydrochloride,  no  evolution  of 
gas  takes  place,  but  when  the  reaction  is  finished,  unchanged 
nitrite  is  found  side  by  side  with  m-phcnylene  diamine,  so 
that  triamidoazobenzene  is  not  the  only  product.  Iu  order 
to  obtain  a  yield  of  dyestuff  without  any  evolution  of  gas, 
the  authors  find  that  three  molecular  proportions  of  m- 
phenylene  diamine,  together  with  four  molecular  proportions 
of  hydrochloric  acid,  require  two  molecular  proportions  of 
nitrite,  but  the  product  obtained  is  not  homogeneous.  Iu 
order  to  obtain  triamidoazobenzeue  of  undoubted  constitu- 
tion, acetyl-m-phenylene  diamine  was  diazotisod  and  com- 
bined with  m-phenylene  diamine,  the  aeetylated  dyestuff 
being  finally  hydrolysed.  Thus  prepared,  triamidoazo- 
benzeue crystallises  from  hot  water  or  benzene,  in  needles 
melting  at  144°  C.  This  product  was  not  found  in  com- 
mercial Bismarck  Browns,  but  only  in  that  product  obtained 
from  three  molecular  proportions  of  w-phenylene  diamine, 
four  molecular  proportions  of  hydrochloric  acid,  and  two 
molecular  proportions  of  nitrite.  X<>  triamidoazobenzeue 
could  be  detected  in  the  brown  from  m-phenylene  diamine 
dihydrochloride  or  in  a  good  commercial  sample.  The 
brown  for  this  purpose,  after  basifying,  was  extracted  in  a 
Soxhlet's  apparatus  with  benzene,  15  grins,  of  base  giving 
10  grins,  of  crystalline  extract.  The  pure  substance  melts 
at  118  C,  is  almost  insoluble  in  water  (difference  from 
triamidoazo  benzene),  and  gives  numbers  on  analysis 
corresponding  to  adisazo  dyestuff  containing  three  m-pheny- 
lene diamine  radicles. — T.  A.  L. 

Bismarck  Brown.     I!.  Mohlau  and  L.  Meyer.     Ber.  30, 
2203— 220G. 

The  authors  have  commenced  a  research  on  the  products 
obtained  by  the  action  of  sodium  nitrite  on  m-phenylene 
diamine  known  commercially  as  Bismarck  Brown,  Vesuvine, 
rhenylene  Brown,  and  Manchester  Brown  (see  aleo  Tauber 
and  YValder,  Ber.  30.  2111;  see  previous  abstract). 
In  order  to  test  the  statement  of  Caro  and  Griess  that 
triamidoazobenzene  is  the  chief  product  in  the  mixture 
obtained,  the  authors,  in  an  analogous  manner  to  Tiiuber  and 
Walder,  have  prepared  this  substance  in  a  pure  state  b\  the 
action  of  diazotised  phenylene  oxamic  acid  on  m-phenylenc 
diamine.  The  product  Co  obtained,  after  crystallisation, 
■  concentric  prisms  melting  at  189°  C.  ( in 
with  dilute  sulphuric  acid  (100:7-5)  they 
obtained  a  product  which  possessed  all  the  properties 
already  ascribed  to  triamidoazobenzene.  When  boiled  with 
fused  sodium  acetate  and  acetic  anhydride  it  yields  the 
triacetyl  compound  melting  at  264  C.  Attempts  to  pro- 
duce tri"  Qzene  exclusively,  by  the  action  of 
sodium  nitrite  on  m-phenylene  diamine  were  unsuccessful,  the 
best  results  being  obtained  by  reacting  with  two  molecular 
proportions  of  m-phenylene  diamine  hydrochloride  on  one 
molecular  proportion  of  sodium  nitrite  in  presence  of  three 
molecular  proportions  of  sodium  acetate.  The  investigation 
of  five  commercial  liismarek  Browns  stated   to  be  obtained 

from  m-phenylene  dian ,  led  to  the  result  that  all  contained 

a  product  having  the  composition  of  a  triamidoazobenzene, 
although  the  amount  present  »a-  small  in  proportion  to  the 
bulk  of  the  product. — T.  A.  L. 


Nitronaphth-ilene,  The  Commercial  Preparation  of '.  W.  If. 
Krug  and  J.  E.  Illomen.  J.  Au.er.  Chem.  Soc.  1897,19, 
532. 

See  under  XXII.,  page  933. 

Hmmatein,  The  Estimation  of,  in  Logwood  Extracts.  Aglot. 
With  Report  by  E.  Jaquet  and  O.  Michel.  Bull.  Soc. 
hid.  Mulhouse,  1897,  250. 

See  under  Will.. page  938. 

Indigo,  Assay  of.     A.  Brylinski.     Bull.  Soc.  Iud. 

Mulhouse,  1S97,  331. 

See  under  XXIII.,  page  938. 

PATENTS. 

Dges,  Impls.  in  tiie  Production    of.     L.   P.    Marchlewski, 

.Manchester,   E.  S.  Wilson,  Strood,  and  E.  Stewart,  Lon- 
don.    Eng.  Pat.  21,498,  Sept.  28,  1896. 

According  to  Eng.  Pat.  24,418  of  1895,  a  substauce  has. 
been  separated  from  crude  cotton-seed  oil  which  can  be 
obtained    from    glacial    acetic  acid    and    alcohol  in  yellow 

I  crystals,  and  is  easily  soluble  in  alcohol,  ether,  boiling 
acetic  acid,  and  alkalis,  but  insoluble  in  water.  This  pro- 
product  has  been  termed  Gossypol,  and  can  be  used, 
according  to  the  specification,  in  tno  ways,  for  the  produc- 
tion of  dyestuffs,  according  to  the  following  methods. 
O.iggossgpol  Brown  is  obtained  by  dissolving  20  kilos,  of 
Gossypol  in  a  solution  of  15  kilos,  of  caustic  soda  in  300 
litres  of  water,  and  blowing  a  current  of  air  through  the 
solution  for  several  hours,  until   no  further  increase  in  the 

I  tinctorial  value  takes  place.  The  dyestuff  produced  gives- 
brown  shades  on  mordanted  wool  or  cotton,  and  when  a 
sample  so  dyed  attains  a  maximum  in  strength,  the  current 
of  air  is  stopped  and  the  solution  is  acidified,  when  the  dye- 
stuff  is  precipitated.  Another  dyestuff  may  be  obtained: 
from  Gossypol  by  heating  10  kilos,  of  it  with  50 — 100  kilos. 
of  crystallised  sodium  sulphide,  with  or  without  the  addition 
of  sulphur.  The  temperature  is  maintained  for  some  tirm 
at  120°  C.  and  is  then  raised  to  250°  C.  for  several  hours. 
The  dyestuff  produced  gives  brown  shades  on  unmordanteil 
cotton,  and  may  be  employed  in  the  crude  state,  or  purified 
by  dissolving  in  sodium  sulphide  and  precipitating  with  an 
acid.  The  shades  may  be  intensified  by  passing  the  dyed 
goods  through  solutions  of  metallic  salts,  such  as  copper 
sulphate,  potassium  bichromate,  &c.  The  products  obtained 
according  to  the  specification  may  also  be  used  for  printing. 

-T.  A.  L. 

Blue  Dyestuff  suitable  for  Dyeing  Wool,  Production  of  a. 
S.  Pitt,  Sutton.  From  L.  Casella  and  Co.,  Frankfort-on- 
Main,  Germany.     Eng.  Pat.  24,134,  Oct.  29,  1896. 

Although  the  diazo  derivatives  of  the  periamidonaphthol 
sulphonic  acids  are  very  sensitive  to  alkalis,  they  will  com- 
bine in  weak  acid  solutions  to  form  azo  dyestuffs.  For 
instance,  according  to  Eng.  Pat.  12,556  of  1S96  (this 
Journal,  1897,  531),  a  technically  useful  dyestuff  has  been 
obtained  by  combining  diazotised  1 .  l'.3.3'  -  amidonaph- 
thol  disulphonic  acid  with  alkylnaphthvlamine.  The 
patentees  now  find  that,  when  the  same  diazo  compound  is 
combined  with  1 .5-amidonaphthol,  a  blue  dyestuff  is  ob- 
tained, very  fast  to  light,  and  giving  level  shades  : — 32  kilos, 
of  1 .  l'.3.3'-amidonaphthol  disulphonic  acid  are  diazotised 
with  35  kilos,  of  hydrochloric  acid  and  7  kilos,  of  sodium 
nitrite,  and  the  diazo  compound  is  filtered  off,  washed  with 
brine,  and  suspeuded  in  500  litres  of  water.  To  this  is  then 
added  a  solution  containing  16  kilos,  of  1 . 4'-amidonapn- 
thol,  dissolved  iu  15  kilos,  of  hydrochloric  acid  and  300 
litres  of  water.  Finally,  a  solution  of  30  kilos,  of  sodium 
acetate  is  run  in,  when,  after  a  short  time,  a  clear  blue 
solution  is  obtained.  After  neutralisation  with  20  kilos,  of 
sodium  carbonate,  the  dyestuff  is  salted  out.  In  place  of  the 
3.3',  other  disulphonic  acids,  such  as  the  4.3',  3.2',  or 
•y  .'-i'  may  be  used,  or  the  4-suIphonie  acid  and  analogous 
dyestuffs  are  also  obtained  if  the  1 .4'-amidonaphthol  In- 
replaced  by  the  1.4'. 2'  or  the  1 .4'. 3'  -  amidonaphthol 
sulphonic  acid. — T.  A.  L. 
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Sulphinic  Acids  of  thi   Aromatic  Set  Manufacture 

•mlii,  lion  of,     II    1     Sen  ton.  Prom      I 

f.  ft,  ( reruiany. 
Pot.  36,189,  Nov.  1'.'.  I 

Bi    acting  "ii  the  di  "'  •  com|  i 

with  copp<  r  powder  in  presence  of  sulphurous 

rolved.and  iho  corresponding  sulphinic  uced. 

For  example,  1  K.ll.>.  of  auiline  is  dissolved  iu  15  !!:■ 

:  kilos,  of  concentrated  sulphuric  acid,  and  diazo- 
tised in  the  usual  manner.  The  diazo  solution  ;-  then 
added   with   rapid  agitation   to  an  excess  of 

of  sulphurous  anhydride  to  which  6 
powder  have  been  added.     \   i 

takes  place,  and  when  the  diazo  compound  has  lisappeared 
the  reaction  is  finished,  The  snlphinic  acid  produced  can 
bo  extracted  with  ether,  and  lias  the  properties  of  b< 
sulphinic  acid,  melting  at  84  ('.  1  kilo,  of  1 . 4-naphthyl- 
aniine  sulphonic  a.id  is  mixed  with  3  kilos,  of  concentrated 
sulphuric  acid  and  15  litres  of  water,  and  diazotised  in  the 
usual  manner  by  means  of  sodium  nitrite.  A  current  of 
sulphurous  acid  is  then  passed  in  whilst  carefully  coi 
and  subsequently  6  kilos,  of  copper  powder  are  added. 
When  the  evolution  of  nitrogen  ha-  ceased,  the  formation 
of  the  snlphinic  acid  is  complete.  After  making  alkaline 
with  sodium   carbonate,  the   sodium  parated  by 

means  of  salt.     The  new  acid  is  easily  s  iluble  iu  water,  and 
crystallises  therefrom  in   leaf-like  plate-,      rhe  bantu 
is  a  flaky,  white  precipitate,  sparingly  soluble  in  water,  and 
itained  by  adding  barium  chloride  to  a  solution  of  the 
:m    salt.     I  in    treating    the   new   acid    with    potassium 
univariate,    it   is   converted  into  1 .  l-naphthalene  disul- 
phouic  acid. — T.  A.  I.. 

.  I  •    t     'outing  Matters  [  Violet,  Blue,  Brown],  Production 

\ .  ,r.     \V.   II.  i    a  -.    \-  Bee,  and   L.  Marchlewski, 
Manchester.     Eng.  Pat.  26,310,  Nov.  20,  189G. 

\ ansa  to  Eng.   Tat.    18,020    of  1896    (this   Journal, 

-  i,676),  dyestuffs  arc  obtained  from  the  azo  compound 
produced  by  combining  diazotised  7-amidonaphthol  sul- 
phooic  acid  with  itself  iu  an  alkaline  solution.  The  present 
specification  describes  dye-!uf!'s  which  are  formed  from  the 
Compound  produced  in  an  acid  solution.  These  pro- 
ducts have  the  following  general  formula  ;  — 

X.Na.D.Ns.&a.Nj.D.Nj.X, 

where  Dis  the  radicle  of  a  tetrazotisable  p-diamine,  \  is  an 
amine,  phenol,  amidophenol,  naphthol,  amidonaphthol,  or 
a  sulphonic  or  carboxylic  acid  thereof;  X  represents 
nitrogen  atoms,  and  G._  an  amido-azo  compound,  produced 
by  combining  diazotised  -, -amidonaphthol  sulphonic  acid 
with  itself  iu  an  acid  solution.  The  combinations  take  place 
according  to  different  methods,  of  which  the  two  following 
are  the  most  general:  —  (1.)  i  mols.  of  a  t, 
p-diamine  are  combined  in  an  alkaline  solution  with  1  mol. 
of  the  amido-azo  compound  6.2,  and  the  intermediate 
compound  is  allowed  to  act  on  2  mols.  of  an  end  compoiu  at. 
(!'.■)  1  mol.  of  a  p-diamine  i>  comhined  in  an  acid  or  alka- 
liue  solution  with  1  mol.  of  an  end  component.  2  mols.  of 
the  intermediate  conponnd  obtained  are  then  allowed  to 
react  with  1  mol.  of  the  amido-azo  compound  G.2.  The 
following  example  illustrates  one  of  the  methods  by  which 
dvestuffs  may  be  obtained.  The  tetrazo  solution  from 
36' S  kMos.  of  benzidine  is  poured  into  a  cold  solution  of 
sodium  carbonate  so  that  the  whole  remains  slightly  alka- 
line, and  to  this  is  added  5'2  ■  J  kilos,  of  7-amidonaphthol 
sodium  sulphcnate.  When  the  formation  of  the  i 
mediate  compound  is  complete.  200  litres  of  water  contain- 
ing 39  kilos,  of  sodium  carbonate  and   5G'9  kilos,  of  the 

ido  compound  (from  diazotised  7-amidonaphthol  sul- 
phooic  acid  and  amidonaphthol  disulphouic  acid  H  iu  an 
acid  solution)  are  added,  and  the  who'  ;  for  some 

time  and   finally   heated  C.      The    dyestuff 

produced  gives  reddish   black-blue  shades  on  unmordanted 

n.  It  may  be  diazotised  either  on  or  off  the  fibre,  and 
on  combination  with  nt-tolylene  diamine,  resorcinol,  or 
/3-naphthol  gives  dark-blue  and  violet  black-brow  11  shades. 

— T.  A.  L. 


t.    in    On 

lycstuffs  ■  btained   by  the  action  of 

sulphur  and  sodium  sulph  :  tic  nitro,  an 

or  nitro-ainido  hydroi  \  cai  ; 
any  of    tl 

naphthol-.   nitl  naphthol-.    an 

phend-    ,,r    naphthols,  <ul;  -    of   the    foregoing, 

snlphonated  or  nitrosulphonated  compound 
or  naphtha  •.  diamido  bi  1  naphtha', 

or  their  sulphoi  me  sugar  0 

1  ifs  of  the  Alizarin  Vellow  1   of  diazol 

nitraniline  on  salicylic   acid),  or  such  containini 

r  nitro-amido  bydroxycarboxy  lie  acid. 
The  following  is  an  example  of  the  method  employed  : — A 
mixture  of   go  1.  a  coucen- 

i    solution   of  00  kilo-  1   sulphide   is   heated 

for  2  hour-  at  \-j:,  (  .,  when  10  kilos,  of  sulphur  are  added 
and  tlic  temperature  is  increased  to  about  200  ( '.,  at  which 
it  is  maintained  until  the  melt  becomes  -olid.  The  product 
able  in  water,  and  the  solution  dyes  cotton  grey 
to  black  shades,  which  may  be  intensified  by  treatment 
with  cxidis:  -T.  A.  L. 


V.-TEXTILES:  COTTON.  WOOL.  SILK.  Etc. 

0       dlulose.     L.  Vignon.     Comptes  Rend.  ls'J7.  125, 
[12],  448. 

-      under  VI.,  page  90S. 

PATENT-. 

Jute  Fibre,  Method  for   Improving  the  Cutout-  of  Haw. 
C.  O'Brien  and  .1.  Shearer,  Dundee.     Erg.  Pat.  - 

Sept.    19,       - 

The  jute  is  immersed  for  one  minute  in  dilute  acid — phos- 
phoric, sulphuric,  hydrochloric,  or  oxalic — and  then  dried 
in  a  hydro-extractor  or  by  other  means. — B.  li.  IS. 

Waterproofing  Silk,  Cotton,  Wool,  and  other  Threads,  and 
Fabrics    made   therefrom,    Fmpfs.    in    and   relating   to. 

W.   C.    Kipling  and  E.  Arnold,  Sudburv,  Suffolk.      Eng. 
Pat.  22.197, Oct  0.  1896. 

The  waterproofing  solution  is  prepared  by  dissolving  3  oz. 
of  aluminium  sulphate,  I  oz.  of  lead  acetate,  and  j  oz.  of 
tannin  in  1  gallon  of  distilled  water,  and  consi-ts  therefore 
dally  of  acetate  of  alumina.  The  advantages  claimed 
for  its  use  are  decreased  cost,  and  freedom  from  odour  ; 
and  it  is  stated  that  the  waterproofing  is  in  no  wav  notice- 
able.—]!. B.  B. 

Nitrocellulose,  -I    -Veir  or  Impr  -      ■  nt  or   Solvents 

for,  whereby  Improved  Solutions  are  obtained.     U.  W. 
Strehlenert, Stockholm.     Eng.  Pat.  22,5  10,  <  let  1".  IS 

Artificial  silk,  when  prepared  iu  the  ordinary  way  from 

eellu  marked    tendency    to    absorb    water,  and 

when  in  a  wet  condition,  its  strength  is  reduced  by  about 
90  per  cent.  The  patentee  claims  the  process  for  the 
production  of  artificial  silk  which  shall  be  proof  against 
the  action  of  water,  consisting  in  either  adding  to  or  mixing 
with  the  solvent  1  ethyl  alcohol,  methyl  alcohol,  ether,  & 
for  the  nitrocellulose,  before  drawing  out  the  threads,  formic 
aldehyde,  acetic  aldehyde,  paraldehyde,  benzaldehyde,  or 
other  substances  of    the    same  group,  to  tl.  :    as 

much  as  15  per  cent,  of  the  weight  of  nitrocellulose,  or  in 
trea'ing  the  silk,  after  being  spun,  with  one  of  the  above- 
mentioned  substances. — A.  S. 

sting  to,  and  Process  for  its  Production. 
(..  Kreuter,  The  Hague,  Holland.  Eng.  Pat.  17.341, 
July  26,  :  • 

Tins  inventiou  consists  in  the  manufacture  of  a  felt  coni- 
I  of  silk  and  wool  fibres.  Silk  rags  are  washed, 
carbonised,  disintegrated,  and  carded  by  the  methods 
employed  for  woollen  rags,  and  subsequently  treated  with 
alum  and  manganese  ore.  A  treatment  with  oil  and  soap 
next  follow-  for  the  purpose  of  cleansing  and  opening  the 
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fibres.  The  material  thus  obtained,  is  mixed  with  natural 
I  r  recovered  wool  in  the  mixing  machine,  about  30—40  per 
cent,  of  silk  fibre  being  employed.  The  mixed  material  is 
then  made  into  fell  in  the  usual  manner. 

The  advantages  claimed  for  this  felt  are.  that  it  is  softer 
and  more  delicate  than  woollen  felt,  possesses  a  finer  felt 
or  "grip,"  and  receives  a  very  high  gloss,  whilst  the  hat, 
.Sic.  does  not  need  such  high  pressure  in  finishing  as  it 
otherwise  would,  and  can  be  produced  out  of  less  material. 
Further,  it  is  stated  that  the  shape  and  appearance  are 
unaffected  by  rain. — R.  B.  B. 

VI.— DYEING.  CALICO  PEINTING.  PAPER 
STAINING,  AND  BLEACHING. 

(<        Uulose.     L.  Vignon.     Comptes  Bend.  1897, 125, 

_    .  US— 43U. 

The  author  describes  the  preparation  and  some  of  the 
properties  of  oxycellulose.  Pure  cellulose  was  treated  for 
half  an  hour  successively  in  the  following  four  baths 
(aqueous  solutions)":— (<i)  1  per  cent.  Xa.:C<  >3  at  100°  (30 
minutes  at  100'  C):  (6)  1  per  cent.  NaOH,for  30  minutes 
at  100";  (c)  0-1  per  cent,  solution  of  HXT  (of  22°  B.)  for 
30  minutes  in  the  cold  ;  and  (ti>  1  per  cent.  XaXO:)  for 
30  minutes  in  the  cold.  After  this  treatment  the  cotton 
was  washed  with  boiling  distilled  water,  alcohol,  and  then 
dried.  It  lost  about  10  per  cent,  of  its  weight  during  the 
process.  The  effect  of  several  oxidising  agents  was  tried, 
but  a  mixture  of  hydrochloric  acid  and  potassium  chlorate 
gave  the  best  results. 

/'  eparation. — 30  grms.  of  the  purified  cotton  were 
introduced  into  a  boiling  solution  of  150  grms.  of  potassium 
chlorate  iu  3,003  c.c.  of  water,  and  then  125  c.c.  of  hydro- 
chloric acid  (of  22°  B.)  wcre'gradually  added.  The  liquid 
was  kept  near  the  boiling  point  for  an  hour,  decanted, 
washed  by  decantation  with  distilled  water  until  free  from 
acid,  then  with  alcohol,  and  dried  in  the  air,  and  finally 
on  Slier-paper  and  porous  tile.  1'he  white  powder  thus 
obtained  possesses  the  following  properties : — 

Properties.—  T'nder    the    microscope,   oxycellulose    has 

the  appearance  of  very  short  filaments.    It  turns  yellow  at 

i    ,  i-  insoluble  in  neutral  reagents,  and  is  coloured 

blue  by  iodine  and  sulphurous   acid  ;  the  coloration  being 

more  rapid  and  distinct  than  in  the  case  of  cellulose  itself. 

From  the  results  obtained  on  fusion  with  potash  at  180°  C. 
it  appears  that  oxycellulose  is  a  mixture  of  75  per  cent, 
of  oxycellulose,  and  25  per  cent,  of  cellulose.  The  heat  of 
combustion  varies  between  4,133  and 4,124,  that  of  cellulose 
being  4,224  —4,130.  The  heat  disengaged  on  immersing 
10  grms.  of  substance  in  normal  potash  at  13°  C.  was:  — 

Per  100  Grms. 

Cellulose  O'li  cal. 

Oxycellulose 1*30   „ 

The  following  quantities  of  dyestuff,  as  measured  by  the 
colorimeter,  were  taken  up  by  1  gnu.  of  the  substance  on 
dyeing  for  one  hour  at  the  boiling  point  :  — 


Saframne. 


Methylene  Blue. 


:  ise  — 
Uulose. 


Grm. 
0-000 

iriiii? 


Grm. 
0-002 
0-000 


Oxycellulose  aud  also  the  yellow  liquid  obtained  on 
extraction  with  potash  act  as  powerful  reducing  agents 
on  Fehling's  solution.  The  substance  remaining  behind, 
. trading  with  hot  potash,  possesses  no  reducing 
properties.  Since  oxycellulose  gives  Sehifl's  reaction  with 
magenta  and  sulphurous  acid,  it  appears  to  be  of  an  alde- 
hydic  nature. — J.  S. 

Beating  Apparatus  for  Di/e  Vessels.  W.  Stermer. 
Farbet  Zeit.  1897,  8,  [1 1],  105— ICG. 
Of  three  forms  of  heating  apparatus  shown  in  the  figures, 
r  the  purpose  of  heating  dye-baths  with  directly- 
introduced  steam,  it  is  known  that  form  I.  is  unsatisfactory, 
owing  to  the  baths  becoming  more  rapidly  heated  at  the  end 
where  the  steam  enters  the  horizontal  pipe — a  circumstance 


which  leads  to  irregular  dyeing.  Form  II.  has  recently 
be  a  recommended  (Oesterr.  Wollen-  und  Leinen-Ind., 
16,  No.  17).     The   author,   however,  prefers  arrangement 

I.  II. 


III. 


V 

ss 

yS 

1 

III.,  which  he  has  used  for  some  time  with  satisfactory 
results.  In  this  the  main  steam-pipe  is  divided  into  two 
branches  as  shown,  and  care  is  taken  that  the  perforations 
in  the  horizontal  pipes  are  of  exactly  the  same  size,  and 
that,  in  working,  they  are  kept  free  from  threads,  lint, 
dyewoods,  &c. 

The  author,  further,  points  out  the  necessity  in  intro- 
ducing the  dyestuff  and  mordant  solutions,  of  distributing 
them  regularly  at  the  back  of  the  steam-pipe  so  that 
they  may  he  diffused  evenly  into  the  bath. — E.  B. 

Plumbite  of  Soda  [Na.2PbO^],  with  and  without  l-flucose> 
The  Comparative  Mordanting  Power  of.  A.  Scheurer- 
Bull.  Soc.  Ind.  Mulhouse,  1897,  258—260. 

In  1894,  Bonnet  stated  that  the  power  of  caustic  soda  to 
dissolve  lead  oxide  is  increased  by  the  addition  of  glucose, 
aud  the  mordanting  power  of  the  plumbite  of  soda  therein- 
improved.  The  present  author  finds,  however,  that  although 
the  first  of  these  statements  is  correct,  yet,  when  a  solution 
containing  glucose  is  compared  with  one  not  containing 
this  addition,  by  mordanting  samples  of  cotton  with  each 
and  passing  into  potassium  bichromate  solution,  the  colour 
is  of  equal  depth  in  both  cases.  The  percentage  of  lead  in 
the  solution  containing  glucose  was  9- 1  ;  in  the  other,  5-4  ; 
and  the  author  therefore  concludes  that  the  additional 
amount  of  lead  brought  into  solution  in  the  presence  of 
glucose  cannot  be  fixed  on  the  fibre.  He  adds,  however,  a 
statement  of  Bonnet,  that  the  advantage  of  the  plumbite 
of  soda  containing  glucose,  consists  in  its  less  alkalinity 
compared  with  the  ordinary  plumbite.— K.  B.  B. 

Organic  Solvents  in  Printing    [with   Imlutine  Dyestuffs], 

C.  Gassmann.     Bull.  Soc.  Mulhouse,  1897,  237—244. 

The  author  has  compared  the  use  of  a  large  number  of 
derivatives  of  glycerin  as  solvents  for  the  Indulines.  Many 
of  his  results  will  be  found  described  in  a  previous  paper 
(Monit.  Scient.  1896,  10,  348;  this  Journal,  1  s-.tfj,  5S4). 
No  good  results  are  obtained  with  derivatives  containing 
the  aldehyde  group  COH.  The  most  useful  solvents  are 
the  glycerides  of  levnlinic  acid  and  of  tartaric  acid,  and 
their  acetyl  derivatives,  these  compounds  having  a  greater 
solvent  power  for  Indulines  than  is  possessed  by  acetin. 
The  glyceryl  derivative  of  tannic  acid  is  not  suitable, 
owing  to  precipitation  of  tannate  of  Induline.  The  above 
solvents  are  not  found  useful  in  the  case  of  Bosindulines. 

— K.  B.  B. 
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i  Substantive  Dyi  rtufft       I        l 

17,  8,     ii. 
167. 
lr  is  usually  recommended  that  dyeing  with   col 

ii\.-  dyestuffs  should  be  performed  al  or  near  100°  «'. 
This    is   found  in  the  majority  of   instances  to  !«•  tin- 
nnost  effective  method  of  applyingthe  dyestuffs:  in  question, 
but  there  arc  .'•   number  which  al    10 

rhese  are,  foi  example:  Erikas  li  N  :iu<i  2  G  N  ;  Brilliant 
Rubin  ;  i  Irange  I  \  Cup  umin 
-  (  hrysophenin  (.,  Mikado  Yellows  '■  G  rtnd  G  G; 
Chicago  Blues  B,  I  B,  2  R,  and  d  B  ;  Columbia  B 
G  and  ;:  ■.  and  Zambesi  Black  D.  Of  these,  a<  the  lower 
temperature,  Chicago  Blues  6  li  and  I  I!  and  Columbia 
re  slightly  redder  shades,  Brillia  I  and 

Orange  I  A  give  yellower  shades,  and  Brilliant   Con 
is  brighter  than  when  dyed   al  100  .     Other  dyestuffs 
at    in — 50°,  and  at    100    t  .,  colours   similar  in   int. 
but  different  in  shade.     Examples  are  Brilliant  Orange  G 
and   Heliotrope  B,  the  former  id'  which,  at  40 — 50",  dyes 
much  redder,  the  latter  considerably   bluer,  than  at  100°. 
Also,  al  the  lower  temperature,  Columbia   Red  8  B  j 
bluer,   Chrysamiue   G    greener,    Zambesi     Brown    (J  and 
Deltapurpurin  G  irer,  and   <  -        Blue  and 

Mikado   Browns   B  and  '1   give  redder  and  purer  shades 
than  are  usually  obtained. 

striking  fact  that  the  dye-tuffs  which  dye  cotton 
better  at  the  lower  temperatures,  are  all  compounds  which 
dye  with  difficulty.  It  is  found,  indeed,  as  a  rule,  that  the 
less  readily  a  cotton-substantive  dyestuff  i>  absorbed  by 
cotton,  the  better,  relatively,  doe-  it  dye  at  40° — 50  . 

sophenin  G  and  Erikas   B  N   and   2  GN  may  be 

ily  applied  at   the  ordinary  temperature,  and,  in 

ral,   for   pale   shades,   dyeing   in   the   cold    is    to   be 

recommended  in  the  stuffs  dyeing  with  difficulty. 

It  is  also  advantageous  in  the  dyeing  of  mixed  •-■ 
and   cotton   fabrics   with    dyestuffs    which    at    100     j 
darker  colours  on  wool  than   they  do  on  cotton,  to  dye  at 
to" — 50°,  in  order  to  obtain  •■•■  en  shad,-,     i  Ihrj  sopheni 


Erik 

Zambesi  Black  I)  are  in-tan 
The  colom  ■  hardly 

-i   to  v.  asl  ii  -  as  those  dyed  al  100   ;  bul 
remarked  that   the     otton-suh  reatufl  rally 

are  Dot  very  fasl  to  washing,  and   the  diffei 
inappreciable. —  I 

Mordanting  of  Wool  with  Chi  -iiiuiii.     M.  Last. 
Zeit.  8,  181—184  and  201— S 
Tin     |  tnium    mordants    used    for   wool    are 

potassium  bichromate  with  either  Bulphurie  acid,  tartar, 
lactic  aeid.  or  oxalic  acid,  and  chromium  fluoride  with 
oxalic  aeid.     With  certain  dyestuffs,  e.g.,  here 

the  useful  mordant  is  id,  sulphuric  acid  is  the 

best  assistant,  t:  itants  being  useful  only  on 

irtion  to  their  acidity.    Tartar  and 
laetie  luciug  agents  than  03  ali  -  acid, 

are  to  be  preferred  when  a  basic  chromium  mordant  or  a 
uii\ti  r  i-  required.     This  mixed 

mordant  gives  a  good  result  with  most  dyi  stuffs,  an  1  is,  on 
the  whole,  the  best  mot  1 

When  wool  is  mordanted  with  the  object  of  fixing  chro- 
mium in  the  basic  form,  the  appearance  of  the  spent  liquor 
and  the  uiordauted  fibre  is  as  follows  :  — 


Mordant. 


1  tartar Deep  ere,  tint 

1  and  oxalic  acid..  1 1  I  iw 

iicid..  vellow  green 

id green 

It   appears  from  this  that  more  chromium  in  the  bas 
form     is    taken    up    by   the    wool    when    mordanting    with 
bichromate  and  tartar,  or  chromium  fluoride  and  oxalic  acid, 
than  with  bichromate  and  oxalic  or  laci 

A  comparison  was  made  of  various  dyestuffs  dyed  on  the 
above  four  mordants,  with  result-  shown  in  the  following 
table  :— 


Depth  and  shade  of  Colour  obtained. 


tar. 


3  per  I 

!■  Cent. 


3  per  Cent. 
perCc 


Cent. 


3  per  I 
Oxalii 


Alitai  -      I.A.S.F 

Anthi  B    l 

Abie  iste    M.  I .. 

Alizarin    Yellow    I 
I..  \  B.J. 

-    B  I.S.F 


Chromi  3 

Anthracene      Brown      S     \V  3 

IB. A  - 
Alizarin      Blue     S    \V    paste  13 

(B_\.S.F.  . 

n  Blue  R  R  past.  (M.L.  13 

A  B. 

it  Blue  R  paste  (M.  L.  IS 

Alizarin  BlueD  X  paste  (II.  L.  13 

.   Blue  A  pasti      M.  L.  15 

n    Dark    Bin      S        -  IS 

i)[.  I.,  .v  B.l. 

1  ■  i,  Bayer)  .  i  '. 

Alizarin  Cyanin  R  R  i  Bat  er)  . 

Brilliant    Alizarin    Cyanin    G  IS 

paste  (Bayer). 
Alizarin    Black    \V    R    paste  15 

(B.A.S 


bluish  tone 
Dt  epest 


Next  .u  depth  t 

aeid. 

Deepest 

I)  lactic  aeid 

As  with  oxalic  acid 

Very  similar  t  i 
aeid. 
As  i  itb  lai  : 


lar  to  tartar 
Xext  in  depth  to 
tartar. 


Similar  to  lactic  aeid 

Similar  to  lactic  aeid    : 
Similar  to  oxalic  acid   i 
Deepest 


Duller 

Paler 
\-  with  tartar 
Palest :  bluer 

A  litt'.e  deeper 

Similar  to  lactic  acid 

Palest 

Paler  and  redder 

Paler:  ere* 

As  with  lactic  acid 

Paler 


l'a'er 


■est,  but  dull 

A  little  paler, 

anil  brighter  than 

With  tartar. 

As  with  tartar 

sl  ;  eery  red 

it  and  reddest 

Redder  than  with 

tartar. 


Deepest ;  reddish 

Similar  to  tartar  :  a 
little  redder. 
n  tartar  and 

Deepest 

Paler ;  very  greenish 

lar  to  tartar: 
*  a  litt'.f  bluer. 


Similar  to  tartar 
it,  but  paler 


\         yellowish 

Bright,  but  paler 

l I 
A  little  bluer  than 

aeid. 

Very  similar  to  tartar 
and  laetie  aeid. 
Similar  to  tartar 


Deeper  than  oxalic  acid 

Paler:  greenish 

Similar  to  lactic  acid ; 

nish. 
Paler ;  very  ereenish 

Paler 


Alizarin  Blue  is  deepest  on  bichromate  and  tartar  or  lactic 
aeid  mordant.  As  a  rule,  tartar  gives  the  bluest  shades ; 
with  lactic  acid,  and  generally  with  oxalic  acid,  redder  tones 


are  obtained.     Chromium  fluoride  and  oxalic  acid  i>  a  com- 
bination  influencing  the  shade  toward-  green. 

The  differences  of  shade  also  depend  on  the  proportion  of 
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t  to  mordant.     It  cannot  be  definitely  said 

which  is  the  best  chromium  mordant,  since  for  each  dyestuff 

there   exists  a  particular  mordant   which    yields   the   best 

result.     In  practice,  however,  it  is  impossible  to  vary  the 

".ant  in  this  manner,  and  bichromate  and  tartar  may  be 

■  generally  useful. 

Whittaker  and  Dtnisou   (J.  Soc.  Dyers  and  Coiourists, 

have  estimated  the   amount  of  chromium  taken 

up  by  the  wool  when  the  different   assistants  are  employed, 

and  they  conclude  that  the  greatest  amount  is  fixed  by  using 

the  bichromate  and  oxalic  acid   mordant.     Since,  however, 

mordant  does  not  give  the  deepest  shades,  it  is  evident 

that    the   depth   of  colour   does   not    depend    on   the    total 

amount  of  chromium  fixed  on  the  wool,  but  on  the  amount 

fixed  in  acid  or  basic  form  according  to  the   dyestuff  em- 


ployed. It  should  also  be  noted  that  when  the  three 
assistants  are  used  in  acid-equivalent  amounts,  less  chromium 
is  fixed  with  oxalic  acid  than  with  lactic  acid  or  tartar. 

In  selecting  the  best  mordant,  it  is  also  necessary  to 
consider  the  fastness  of  the  resulting  colours,  especially  as 
regards  washing  and  light.  A  series  of  tests  has  therefore 
been  carried  out  in  this  direction.  With  regard  to  fastness 
to  light,  very  slight  differences  are  shown,  but,  in  respect  of 
fastness  to  washing,  the  shades  dyed  on  bichromate  ami 
oxalic  acid  mordant  are  inferior  to  the  rest.  In  order  to 
en -ure  the  best  amount  of  each  assistant  being  used,  patterns 
were  mordanted  with  3  percent,  of  mordant  and  1,  2,  3,  and 
4  per  cent,  of  assistant.  The  best  proportion  of  assistant 
and  the  fastness  to  washing  are  illustrated  in  the  following 
table  :— 


IIVLStllfT. 


Jiest  Amount  of  Assistant,  and  Fastness  tu  Washing  of  the  Shades  obtained. 


S  per  Cent.  KJ'riK. 
1 — 4  per  Cent.  Tartar. 


3  per  G.snt.  K 
1—4  psr  Cent.  Oxalic 
Acid. 


3  per  Cent.  K 
1—4  per  Cent.  Com- 
mercial Luetic  Acid. 


3  per  Cent.  Chromium 
Fluoride,  1—4  per 
.  Oxalic  Acid. 


3 
3 

15 
15 

3 
3 

3 

15 
15 
15 

15 

15 

15 

3 

3 

15 

15 

2—3  per  cent. ;  differ- 
ences slight. 

1  percent. 

2  per  cent. 

2 — 3  per 
1  percent,  brig 
fastness  good. 

1  per  cent,  best ;  di'fer- 

ences  slight. 
Differences  slight  ; 
2  per  cent,  deepest. 
2  percent,  best  in 
shade  and  fastness. 
2  per  cent. 

" 

2  per  cent. :  differences 

slight. 

2  per  cent, 
2—3  per  cent. 

1  per  cant 

2  per  cent. 

1  per  cent,  deepest ; 
fastness  good. 

"l  per  cent.  best.  espi  • 
cially  in  fas) 

1  per  cent,  deepest 

1  per  cent. 

1  per  cent,  de 
and  fa! 

1  percent,  deepest ; 

difference  slight. 

l  percent. 

1  per  cent,  best  and 
fastest . 

l  per  cent. 

1  per  cent,  best  and 
fastest. 

1  per  cent,    4  percent. 

is  much  paler. 

1  percent,  deepest, 

but  dull. 

1  per  cent. 

1  per  cent,  deepest 

Differences  slight : 

2—3  percent,  deepest. 

3  per  cent. 

2  per  cent. 

3  per  cent. 

3  per  cent. ;  differences 

slight. 

3  per  cent. ;  fustness 

very  good. 

3  per  cent. 

2  per  cent. 

2  per  cent,  dee] >est  ; 

fastness  good. 

1  per  cent,  best,  espe- 
cially in  fastness, 
l  per  cent. 

1  per  cent,  best  in 
And  Eastness. 
1  percent,  deepesl 
and  fastest. 

i  per  cent,  dee]    - 

but  1  per  cent,  fastest. 

1  per  cent. 

1  per  cent,  best  in 

shade  and  fastness, 

1  per  cent. 

Chrome  Fast  Yellow  G  G 

U;zarin  Blue  s  \V 

Vlizarin  Bin.  K  K 

1  per  cent.    3  per  cent, 
is  redder,  deep* 

much  less  East. 

2  percent,  deej 
reddish:  1  per  cent. 

faster. 

1  per  cent,  greenish; 

4  per  cent,  redder  and 

less  fast. 

2  per  cent,  deepest  ; 

1  per  cent,  fastest. 

1  percent,  greenish 

and  fast ;  4  per  cent. 

reddish  and  not  fast. 

Brilliant  Alizarin  Cyanine  (t. . 
Mizarin  Bla'-k  W  It 

and  fastest ;  4  per 
cent,  very  reddish. 

!t  appears  from  the  above  table  thi.t  when  btrtar  or  lactic 
is  used,  the  best  proportions  are  3  per  cent,  of  potassium 
bichromate  with  2—3  per  cent,  of  assistant ;  in  exceptional 
tant  should  be   used.     With  oxalic  acid  the 
best  proportion   is  3  per  cent,   of  bichromate  or  chromium 
fluoride  and  1  per  cent,  of  oxalic  acid.     These  amounts  give 
the  deepest  shades,  and  as  a  rule  dyes  which  are  the  fastest 
ashing.     It  is  noteworthy   that  with  oxalic   acid   the 
fastness  is  improved  as   the  oxalic  acid  is  decreased,  and 
when  a  small  percentage  is  employed,   the  fastness   com- 
pares   much   more   favourably   with     that   of    the    shades 
obtained  with  tartar  or  lactic  acid. 

An  excess  of  reducing  agent  is  harmful,  since  the  inci 
acidity    of  the  bath    retards  fixation   of  chromium  ;    but    a 
certain   acidity  is  necessary,   a-   shown   by    Whittaker  and 

I  much  worse  results  with 
neutral  potassium  oxalate  than  with  the  acid  salt  or  tin- 
free  acid.  The  author  cannot  confirm  the  statement  of 
Korner    tl  ploying    the     correct    proportion    of 

reducing  agent,  the  chromium  is  converted  into  the  violet 
modification,  for  lie  finds  that  the  mordant  bath  remains 
yellow  even  after  two  hours'  boiling. 

In  the  case  of  chromium  fluoride  mordant,  an  entire 
change  of  shade  frequently  takes  place  when  excess  of 
oxalic  acid  is  used.  Since  oxalic  acid  cannot  act  as  a 
reducing  agent  towards  chromium  fluoride,  its  effect  must 


be  wholly  due  to  its   acid  properties,  whereby  hydrofluoric 
acid  is  liberated  and  the  chromium  brought  into  solution. 

A  chromium  mordant  has  latelv  been  introduced  which 
contains  organic  assistants  ^specially  lactic  acid)  and  also 
sulphuric  acid.  It  possesses  the  advantage  of  completely 
exhausting  the  mordant  bath,  but  the  disadvantage  of  "  going 
on  "  very  quickly  and  therefore  less  evenly. — K.  B.  B. 

Indigo,  Printing  of,  on  Cotton  Fabrics.     C.  Kurz.     Revue 
Gen.  d'es  Mat.  (  olorantes.  1897,  79. 

The  author  recommends  the  following  as  a  simple  method  of 
printing  with  indigo  : — 

40  gims.  of  refined  Java  indigo  are  dissolved  in  200  c.c. 
of  aniline  by  15  minutes'  boiling.  The  clear  solution  is 
poured  off,  the  residue  being  preserved  for  a  second  opera- 
tion. On  cooling,  the  solution  deposits  indigo  in  a  finely 
divided  condition,  which  enables  it  to  be  readily  mixed  with 
the  thickening  employed,  the  latte:  consisting  of  caustic 
soda  and  roasted  starch.  The  colour  is  printed  on  goods 
padded  with  a  solution  of  glucose  at  J  B.,  and  after  print- 
ing, the  pieces  are  dried,  steamed  for  -  minutes,  and 
washed.  A  deep  blue  is  produced  with  -10  grins,  of  indigo 
per  litre  of  printing-colour,  and  the  advantage  of  the 
method  depends  upon  the  extremely  fine  state  of  subdivision 
of  the  reprecipitated  indigo. — E.  B.  B. 
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Colouring  Matters  I'  Vineleen  Metallic  Mordants. 

A    Scheurer  and     \.   Boylinski.     Bull.  Soc.    lud.   Mul- 
bouae,  1897,  161— 131. 

I'm  authors  have  exhaustively  1  the  mordanting 

properties  of  tl  i  Is  of   19  metals,  viz.,  I 

Pb,  Qi,  Mn,  II.-.  Cd,  Zn,Cu,Cr,  l'r.  Ni.  Co,  Fe,  Al,  v.  Zr, 
rh,    in, n. Lint-  employed  were  osuaUj  1 1 1  -  icctate  or 
acoto-nitrate,  which  were  printed  mi  calico  in  stripes,  the 
printingMnixturi  \  of  mordant  solution 

with  li    ;i   concentration   that    1    litre 

corresponded  t,,  <)■  l  I  of  the  atomic  weight  of  the  metal  in 
grammes.  After  printing,  the  mordants  were  dried,  fixed 
with  gaseous  ammonia,  passed  through  :i  chalk  bath,  and 
the  pieces  well  washed.  A  sample  ni'  th,'  calico  thus 
printed  with  the  19  mordants  was  then  dyed  with  l  grin,  of 
colour  per  litre  of   water,  with  the  additio  ilk   or 

calcium  acetate  when  considered  necessary.  The  dyed 
patten  into  four   portions,  of  which  oni 

immediately  dried,  a  seci  at   fin'  ('.,  the  third 

soaped  at  i','i  C.  ami  then  exposed  to  light  (the  results  of 
exposure  will  he  published  later),  and  the  fourth  Boaped  at 
(he  boil  with   in  grms.  of  white  soap  per  litre. 

Tallies  are  given  showing  the  colour  obtained  with  each 
of  the  C'i  colouring  matters  employed  an, I  each  mordant, 
also  the  results 

lively.  The  following  i-  a  li-t  of  those  colours,  which  are 
interesting  hoi];  |    of  the  shade  obtained    an, I  l>\ 

reason  of  th  •-  to  boiling  SOap  :  — 


l'r -M-  iii'  lene  I 

Er,  Th.  Cr >        cvanin 

Hi.  V.  Zr,  Th.  i'.ein 

I  r S       mine 

Ki amine 

QI riolet 

7.r.  Th.  Hi.  t'u 

<il 

Zr, Th '  utch 

Hi Sui  .aeh 

Cu 

Br,  Th 

Tannin 
Hi. 

Quercitron  Bart 

Hi rries 

l'r 

Ni Erica  K  (Berlin] 

Ni V  Maraud) 

Mn Bismarck  Bi 

Ni Ben      I  irangi 

Ni CoruroG  R    I 

Ni S 

Vi Diamond  8 

Xi Poncca    8EB 

<;i U  /ami  R.  V.  a  J. 

Ir 

Zr 

Gl lin  Tllack 

Zr Alizarin  Yellow  A 

Cr 

Cu Carba 

Zr.  Th.  Gl.... 

Dr.Ni.Zn.Cd,  Mi  thy]  Violet  I! 

Th. 
Al Pat..!:    Bl  le    M.  I..*  B.i 

N  : A.       I  ■ 

Sn ni        \ 

,  Badis 
Sn -n  Green  S 

l'r U  iroon 

(Rnd  ■ 

Y.  Zr.  Th \             Maroon 

■  ■I.  \    Zr.Th. 

Y\  Zr.  Th  —  Anthracene  Brown 

lr Quercitron  liark 

Zr.  Th 

l'r i  '   1  Fustic 

Y.  Zr.  T  Cochineal 

l'r Pyi                          nlianlt) 

Vr Benzoflavine  iGehleri 

I'll Gallein 

Z:  

l'r.  1!  .  Zr,  Th  Pegu  ditch 

Sn 

l'r aiagdala  B  -.1 


Very  bright  deep  violet 

enish-olive 
Bl   --lit  deep  crimson 
1         i'risht  violet-pink 

"Pink 
"i  ellow 

v  (less  f:l-t 

Cutch  brown 

Mod,  shade 
mode  shade 
shades 

'-','->  ell, ov 

Bright  r 

Violet-crim 
I.ieht  orange-rt  1 

Orange  liistr.- 

Dull  red 
I    ghl  rial 
•laek 
pink 
B  ddish-black 

Blai-k 
Dark  crii 
- 
Pink  (after  soapiog) 

Very  deep  yell  >w*olive 

Oranee-.vellow 

Bright  violet-blue 

Bed-violel    in  acid  bath) 

Violet-grey 

Puce,  or  deep  violet 
Crimson 

Puee 
Olive-yi 
Brighl 

■\ iolet 
liark  crimson 
Very  bright  deep  1 1 

Deep  prune 

M  iod  brown 

Cutch  brown 

X^ry  deep  purple 


'  '               1                   /,         1     for  Coloui 

I'll 

1  1 

i:  ,i 
Dia 



two  final  chapters  the  authors  give  the  constitution 
of  the  artificial  dyeBtuffs  used  in  the;r  experiments,  ai 

list  of  the  -  ts  which  serve  a  th,- rarer 

metals  employed.     Thi  certain  pur,-  -ah-  of  tin--,, 

metals  in  December  1895  are  also  given  as  follow-: — 

Francs  |    rKi 

i;iiiciiiuiu  (sulphate) 

IS'O 

175 

1     illised) 27*i 

Yttrium  (nit rati- 1 

Zirconium  (nitrate) 

Thorium  (nitrate) 

—  II.  II.  I!. 


PATENTS. 

Dyeing  Cotton  and  other  Vegetablt  Yarns,  Threads,  and 
Fabrics;  Tmpls.  in.  Ad.  Iiiebmaun  and  Al.  I.iebmann, 
Manchester.     Eng.  Pat.  21,253,  Sep'.  :<:,,  1896. 

The  authors  ha  ,1  that  if  dyed  vegetable  fibre- 

are  :  or  if  the  colouring  matter  he  added  to  the 

mercerising   solution  colours    become    fixed  it 

the   fibre.      Dyeing  ami    mercerising   may   be   perfoi 
simultaneously  when  the  dyestnff  to   be  used    is  soluble 
in  th  ring   bath.      When   this    is   not   the   ease,  the 

goods  are  impregnated  with  a  solution  of  the  dyestnff,  ami 
are  then  mercerised  in  the  usual  way. —  I.  S. 

it  Threads  ami  other  Textile  Materials.  Impts.  in 
the  Method  ';''  and  m  Means  fur  Dyeing  ami  Finish- 
ing «r  Dressing.  C.  II.  Jacob,  Lyons,  Fiance.  Ens 
Pat.  23,499,  I  let.  22   1S96. 

The  two  essential  features  claimed  for  this  invention  arc 
the  method  of  preparing  a  solution  of  "  Hcu-Thao"  or 
vegetable  gelatin  (or  "  Gelose,"  a-  it  is  also  termed),  and 
the  means  tor  applying  it.  :;u  litres  of  glycerin  at  •_•- 
are  mixed  with  :;o  litres  of  water,  and  3  kilos,  of  " Hai- 
Thao"  an  in  this  at  boiling  temperature.     \V 

solution  is  complete,  and  whilst  still   hot.  20  I  grms.  of 
sulphate,   previously   ■  n   water,  are  added.     Tie 

yarn-  are  passed    in  -ingle   threads    through  this  so!n' 
thence    through    eyelets    to    remove   surplus   liquor  and  to 
smooth  down   the  Dap  of  the   yarn,  and   finally  throu. 
heated  chamber  for  drying.  — I.  S. 

Kiers  ami  like  Vessels  for  Bleaching,  Dyeing,  and 
similarly     Treating     I  Materials,     Yarns,     an,! 

Fabrics  :  Impts.    in    connection    with.     K.   Makin,  jun., 

Manchester.      Eng.  l'at.  2  3,63 ',,  (let.  24,  1  <96. 

The   principal   objects  of  this   invention  are  to  enable  I 
bleaching  or  other  liquor  to  be  rapidly  and  economic 
heated  and  freely  circulated  throughout  the  materials  under 
treatment.     Any  convenient   kier  or  vessel    is  connected   at 
or  near  the  bottom  by  a  pipe,  to  a  series  of  hollow  shell- 
01  vessels  in  the  form  of  cones  placed  in  a  -uitable  fur: 
flue  and   arranged   in  a  row,  the   larger  end   of  the  second 
cone  overlapping  the  small  end  of  the  first,  but  preferably 
without  touching  it.  and  so  on;  thus  leaving  spaces  betw 
the  cones  as  well  as  a   central   passage   through  them  for 
the  gases  from  the  furnace.     The  hollow  cones  are  fed  or 
supplied   with  bleaching,  dyeing,  or  other   liquor    in  any 
convenient  manner,  and  are  also  connected  by  a  discharge 
pipe  to  the  upper  portion  of  the  kier.— I.  S. 
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ring    and    Dyeing    Hunks    of    Yarn     or    Fibrous 
ials,  Impts.  in  Apparatus  for.     II.  Bentley,  Brad- 
ford.    Eug.  Pat.  23,718,  Oct.  26,  1896. 
A     RECTANGtTLAE,    movable    framework,     which    call     be 
:  or  lowered  into  a  suitable   vat,  is  fitted  along  the 
top  at  one  side  with  a  number  of  sockets  geared  together 
and  adapted  to  receive  the  square  ends  of  sticks  similar  to 
■     Ilj  employed  to  support  hanks  of  yarn   in  vats. 
The  other  ends  cf  the  sticks  are  fined1  with  metal  journals 
wed  into   and    capped    over  the   end),  which   rest   in 
hearings  formed    in   the  framework  at  the  other  side:   and 
provision  is  made  to  confute  these  journals  longitudinally 
in  their  bearings,  and  so  keep  the  other  ends  in  their  sockets. 
A    similar   arrangement    is    provided    below   to    receive    a 
bottom  set  of  sticks.     The   sticks  arc   revolved  by  means 
of  a  shaft  lifted  at  one  end  of  the  vat.  and  geared  by  means 
of  toothed  wheels  with  the  pinions  of  the  sockets. — I.  S. 

Mordanting  Yarns,  Threads,  Fabrics,  and  other  Materials 
composed   of  Fibres  having  a  Vegetable  Origin  s  Impts. 

in  the  Method  and  Means  for.     Ad.  Liebraann  arid  W. 

Kerr.  Manchester.     Eng.  Pat.  23,741,  Oct.  26,  1S96. 
The  metallic  oxides  to   serve  as   mordants  are  dissolved, 
with  or  without  tin-  aid  of  glycerin,  in  a  strong  solution  of 
caustic  soda,  in  which  the  goods   are  then  mercerised  and 
mordanted  in  one  operation. — I.  S. 


VIJ.-ACIDS.  ALKALIS,  AND  SALTS. 

Glover  Tower,  Construction  of.    H.  H.  Xiedenfithr.    Cheui. 

Zeit.  21,  [68],  664—666. 
Is  the  construction  of  a  sulphuric  acid  plant,  it  is  not  only 
ssary  to  consider  the  suitability  of  the  individual  por- 
tions of"  the  apparatus  for  their  own  particular  work,  but 
each  part  must  be  studied  in  its  mutual  relationship  to  all 
other  parts.  This  is  especially  true  of  the  Glover 
tower  :  and  the  author  thinks  that  by  suitable  construction 
it  can  be  made  much  more  valuable  than  at  present,  espe- 
cially since,  in  addition  to  its  own  particular  function,  it 
also  acts  as  a  much  more  intense  acid-producing  apparatus 
than  the  lead  chamber  itself. 

In  the  sulphuric  acid  manufacture  we  have  to  deal  with 
reactions  between  gases  and  vapours,  and  also  of  these  with 
liquids.  The  energy  and  completeness  of  these  reactions 
depend  upon  a  suitable  composition  of  the  gaseous  mixture, 
the  time  of  reaction,  and  the  nearness  of  the  molecules  to 
..ne  another,  that  is,  to  the  pressure  under  which  the  gases 
are.  The  liquids  to  be  considered,  are  weak  and  strong 
vitriol  and  nitrous  vitriol,  and  they  must  naturally  present 
as  large  a  surface  as  possible  to  the  gases,  and  be  maintained 
a  considerable  time  in  contact  with  these.  To  obtain  a 
suitable  composition  of  the  gases,  a  correct  working  of  the 
pyrites  burners  is  essential,  since  this  lies  in  the  closest  con- 
nection with  the  draught  as  the  source  of  the  oxygen.  The 
draught  at  the  end  of  the  system  does  not,  however,  indicate 
the  working  of  the  individual  parts  of  the  plant,  and  these 
should  be  so  arranged  that  an  intense  and  uniform  reaction 
takes  place  in  the  near  end  of  the  chamber.  For  this  it  is 
Qtial  that  the  gas  entering  the  lead  chamber  should  not 
be  diluted,  by  diffusion,  with  the  less  active  and  partially 

spent  lilting  in  the  pi s. 

This  is  readily  managed  in  a  plat  -tower  system,  which, 
by  its  symmetrical  construction,  ensures  a  uniform  move- 
ment of  the  wholi 

Ik  re  i-  an  advantage  of  the  plate  tower  over  the  cone,  the 
dead  space  in  which  leads  to  a  lagging  behind  of  the  Blower- 
moving  molecules.  In  the  lead  chamber  this  dilation  cannot 
be  avoided;  it  is  partially  lessened  by  combining  several 
chambers  in  one  system,  and  thus  effecting  a  spaci  separation 
of  the  gases  according  to  the  concentration  changes.  When 
the-  n  three  chambers,  a  common 

proportion    bet  sizes  of    these  is  3:2;  1.     From 

rvation.  the  author  states  that  the  maximum  space 
should  not  he  alloted  to  the  first  chamber;  this  agrees  with 
the  above  considerations  ;  hut  he  would  not,  however, 
recommend  extreme  smallness  for  this  chamber.  For 
cross-section,  on  which   the  gas   velocity   mainly  depends, 


and  with  this  the  duration  of  reaction,  the  author  has 
found  for  systems  of  3,000  cb.  m.  a  chamber  cross- 
section  of  4.') — 50  sq.  m.  to  be  most  advantageous,  and  larger 
or  smaller  systems  should  be  constructed  proportional  to 
this  standard.  He  also  deems  it  advisable  to  diminish  the 
height  and  width  of  the  individual  chambers  in  proportion 
to  the  diminution  of  absolute  gas  volume. 

Connected  with  energetic  and  uniform  production  in  the 
first  chamber,  is  the  maintenance  of  a  definite  time  of 
reaction  and  pressure,  and  care  must  be  taken  to  diminish 
neither  this  nor  the  correct  working  of  the  burners  in  the 
introduction  of  the  Glover  tower.  The  draught  must  be 
diminished  as  little  as  possible.  For  this  the  burners  should 
lie  as  deep  as  possible,  and  the  roof  of  the  chamber  follow- 
ing the  Glover  should  be  higher  than  that  of  the  latter. 
Attention  must  he  paid  to  the  tower  packing,  to  obtain  witb 
the  least  loss  of  draught  the  most  intimate  contact  between 
the  gases  and  liquid.  The  loss  of  draught  is  less,  the  greater 
tlie  cross-section  of  the  tower,  but  since  in  wide  towers  the 
contact  of  gas  with  liquid  is  incomplete,  the  author  recom- 
mends the  use  of  two  towers  lying  parallel.  For  a  o,00t) 
cb.  m.  system  the  base  area  of  these  should  be  2  ■  75  x 
2- 75  m.  (measured  from  lead  to  lead),  and  it  is  important, 
that  two  equally  long  and  wide  pipes  should  connect  these 
with  the  burners,  and  a  second  pair  with  the  chamber.  The 
inlets  to  the  chamber  are  so  arranged  that  each  is  equally 
distant  from  the  chamber  outlet  situated  on  the  opposite 
wall.  The  increase  in  cross-section  allows  of  diminished 
height ;  this  simplifies  the  placing  of  the  chamber  at  a  highei 
li  vel  than  the  tower.  The  lesser  height  and  greater  section 
favour  a  retardation  in  the  gas  velocity  and  increase  the 
contact  of  the  gas  with  the  nitrous  vitriol,  that  is,  the 
reactions  in  the  tower.  A  still  greater  effect  is  produced 
by  increasing  the  time  during  which  the  nitrous  vitriol 
remains  in  the  tower,  which  also  allows  of  a  diminution  in. 
height.  That  this  is  correct  has  been  shown  in  the  use  of 
Lunge-Rohrmann  plates  as  tower  packing.  The  Adminis- 
tration of  Mines  of  Bucbsweiler,  with  the  unsuitable  burner 
gas  obtained  from  gas-purifying  residues,  performed  SO  per 
cent,  of  the  total  denitnfication  in  a  plate  tower  only  175  m. 
high;  the  daily  production  being  4,000  kilos,  of  Il-Si  I.  At 
works  in  Copenhagen  and  Japan  the  effects  of  the  Glover 
towers  have  been  increased  by  the  introduction  of  plate 
layers. 

Xeither  the  material  nor  the  size  of  the  holes  in  the 
ordinary  Lunge-Kohrmann  plates  are  suitable  for  Glover 
towers  ;  but,  recognising  the  value  of  the  plate  idea,  the 
author  has  altered  these  by  substituting  for  the  material  the 
ordinary  acid-proof  firebrick,  and  while  retaining  the  net- 
work arrangement  of  the  holes,  altering  the  canals  around 
these  so  as  to  maintain  in  circulation  the  largest  possible 
quantity  of  acid.  A  Glover  tower  of  4  sq.  m.  section  would 
require  128  stones  of  the  modified  pattern  for  each  layer. 
and  these  would  hold  about  1  s  J,  litres  cf  acid,  or  i  litre  of 
liquid  surrounding  each  gas  passage. 

Regarding  the  possibility  of  a  deposit  forming  in  these 
canals,  the  author  points  out  that,  according  to  his  own 
experience  and  that  of  others,  the  main  bulk  of  flue  dust 
and  condensable  matter  in  the  burner  gas  always  settles  out 
in  the  lower  layers  of  the  Glover  filling,  that  is,  where  the 
gases  first  come  into  contact  with  the  acid.  Slimy  dep 
from  the  packing  are  prevented  by  the  movement  of  the 
vitriol,  and  the  removal  of  crusts  would  be  effected  by 
allowing  the  periodical  flow  of  a  strong  stream  of  acid  for  a 
few  minutes,  as  is  done  witb  the  Glover  at  present.  The 
author  therefore  recommends  that  the  lowest  three  or  four 
layers  should  consist  of  a  network  of  the  ordinary  stones, 
and  for  the  more  ready  removal  of  obstructions,  he  separates 
these  layers  from  the  upper  and  succeeding  ones  by  con- 
structing these  latter  upon  a  special  framework  so  arranged 
as  to  leave  a  space  between  the  two  groups  of  packing 
material.  Through  an  opening  in  the  side  of  the  tower, 
closed  during  the  manufacture,  with  stone,  it  is  an  .asy 
matter  to  remove  the  blocked  lower  layers  and  replace  with 
new  packing.  By  this  means  the  process  interruption  is 
diminished,  and  loss  of  packing  material  reduced.  The 
total  height  of  a  Glover  tower  containing  18  layers  and  the 
above  space,  is  only  6"  15  m.,  whilst  a  tower  with  the  same 
i    number  of  the  known  network  rows  would  be  7  "75  m.  high. 
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Par  larger  systems  this  difference  in  height  becomes  -till 
od  for  11  pi. mi  of  5,000  cb.  m.  might  easilj  n 

-.].  r.  C. 


PATENTS. 


Persulphuric  Acid  :  Electrolytic  Formation 
F.  Richan.     Bcr.  30.     14],  L826— 1827. 

The   formation  of  persulphuric  acid,  ns  the  res 

ii  of  two  lis:  i.  ious  (referred  to  bj  N'eraet,  Hit. 
30,  [l-   ■   1826  erved  and  thus  explained  in   1884 

by  tin-  author  (Wiedemann's  Ann.  24,  188),  who  di 
mined  all  the  conditions  of  it-  formation.  In  tin-  same 
paper  and  a  later  one  (Wied.  Inn  31,  912),  he  showed 
that  tin-  hydrogen  peroxide  Conned  at  the  same  time  resulted 
from  a  secondary  action  of  the  persulphuric  acid.  Later 
researches  have  added  nothing  new  to  thi  - 
Helmholtz  (Wied.  11,  737),  in  1880,  observi  1  the  sudden 
ise  of  current  as  the  E.M.F.  of  1*08  volt-  i-  over- 
stepped, i. laser's  observation  of  which  was  described  l>\ 
Nertist  (foe.  cit.).  The  author  ami  Oonnes  (Zcits.  f. 
Pbysikal  Chem.  20,  Ho)   have  this,  and  have 

shown  that  at  the  same  point,  the  formation  at  the  cathode  ol 
hydrogi  a  peroxide  (from  the  reduction  of  dissolved  oxygen) 
begins.— J.  T.  1>. 


Plumbates,  Alkaline  Earth      \  /'  I  I  ]  ;     V      ifacture  and 

Properties  of.     G.  Kas-ner.     Rev.  <  him.   hid.    is'.cg, 
927. 

Tin:  plumbates  of  the  alkaline  earths  are  produced  by 
heatiug  an  intimate  mixture  of  litharge  with  a  small  excess 
of  the  carbonate  of  the  desired  base  for  an  hour  or  so  in  a 
current  of  air  and.  preferably,  -team,  in  any  kind  of 
furnace  whieh  will  allow  of  a  temperature  of  600  to 
1,000°  ('.  being  maintained.  They  may  be  employ) 
oxidising  agents  by  treatment  with  ( 1  >  water  under  pres- 
sure, (3)  alkali  carbonates,  or  (3)  mineral  acids,  in  order 
to  yield  lead  peroxide:  or  they  may  be  heated  to  dull 
redness  in  a  current  of  carbonic  acid  gas,  to  produce  free 

gen.  They  are  practically  insoluble  in  water,  and  their 
colour  deepens,  with  the  increasing  atomic  weight  of  the 
basic  metal,  from  the  yellow  of  the  calcium  compound  to 
the  black  of  tbc  barium  salt.  Calcium  plombate  in 
ticular  varies  in  its  activity  according  to  the  temperature 
a;  which  it  is  made;  and  if  it  has  not  been  heated  above 
i '..  it  is  readily  powdered,  decomposes  alkali  bicarbonate 
solutions  in  the  cold,  caustic  alkalis  at  the  boiliug  point, 
forms  a  hydrate  with  water  op  standing,  and  gives  off  OX] 
in  an  atmosphere  of  C< '.  at  a  low  red  heat.  If  the  substance 
has  been  formed   at  or  above  950    ('..  it    1  ■■tie  of 

these  properties:  but  they  may  be  restored   to  it  by  heating 
under  water  at  a  pressure  of  several  atmospheres.     In  order 

asure  the  mass  being  of  uniform  composition,  it  should  be 
stirred  at  interval-  in  the  furnace,  or  it  may  be  advisedly 
mixed  with  5  or  10  per  cent,  of  combustible  or  volatile 
matter,  such  as  sawdust  or  ammonium  carb  as  to 

render  it  more  porous.     The  presence  of  moisture  is  rather 
an  advantage  than  otherwise. 

Depending  on  the  fact-  that  they  are  insoluble  and  do  not 
evolve  gaseous  products,  these  plumbates  arc  indicated  as 
suitable  for  many  industrial  purposes.  They  may  be 
employed  to  replace  the  chlorate  and  part  of  the  binding 
material  in  Inciter  matches  and  coloured  fires,  and  the 
articles  arc  thus  rendered  odourless,  lu  electric  accumu- 
lators they  yield  a  very  porous  coating,  and  the  insolubility 
of  the  sulphate  resulting  from  the  action  of  the  acid 
augments  the  cohesion  of  the  covering.  They  form  good 
filtering  material  for  crude  spirit,  their  ba-ic  nature  deter- 
mining the  removal  of  the  impurities,  including  amyl 
alcohol,  especially  if  the  liquid  be  slightly  acidified  with 
sulphuric  acid  before  treatment.  In  the  manufacture  of 
lead  or  calcium  glass,  their  use  confer-  the  advantage  of 
increased  facility  in  the  combination  of  lime  with  the  silics, 
since  it  is  not  necessary  first  to  expel  carbonic  acid,  as 
would  be  the  ease  had  chalk  been  employed,  as  it  usually 
is.  The  plumbates  can  also,  it  is  said,  be  employed  iu  the 
preparation  of  potassium  ferricyanide  and  the  utilisation 
of  this  salt  in  a  continuous  process  of  bleaching  without 
chlorine.-  F.  II.  L. 


Chlorine  Gas,  Impts  in  Pumpin       1,  id  the 

like.     P.    Jensen,    London.       I  r II.  < 

I)    i   i|  p. ■. 

Pat.  20,423,  Sept.  15, 

The  pump  cylinder  is  ol  cast  iron,  lead-lined   internally. 
The  plunger   i-   ol  wood,   a-  well   n    the    washer    to   the 

stuffing-box,   which  i-   Ii 1    with  n  lod.     The   < 

their  seats  are  also  of  wo    1   tho  casings  to  I 
I.— E.  S. 

Sulphuric  Arid,  Improved  .1/.  thod  of  and  Apparatu 
Evaporating.      M.    Schwab,    Manchester. 
22,512,  Oct.  10,  189G. 

The  acid  to  be  1  1.  is  run  into  the  npperm  isl 

series  of  shallow  vessels  arranged  on  an  incline.  . 
being  supported  on  an  iron  tray  bedded   in  seatiogs  in  the 
of  the  run.  in  a  chamber  heated  directly  from  a 
fireplace  in  front,  which  chamber  is  thus   separated 
two  fl  n  which  there  is  no  passage),  thi 

for  the  heating  gases,  and  that     hove  for  the  acid  vapo 

h    are    taken    olT  near    the    top.       The    dishes    an 
flattened  V-shape,  with  plat  I  npwards  from 

rtical  rear  wall  to  a  curved  lip  at  the  discharging  end. 
u.  ".  •  each  dish,  and  supported  by  the  Bide  walls  of  the 
run.  so  as  to  form  a  roof  for  the  evaporation  chamber,  a 
removable  fire-clay  plate  or  slab  is  lifted;  access  is  also 
provided  for  by  gas-tight  door-  in  thi  Bides  of  the  chamber. 
An  iron  pipe,  commit  h  the  external  atmosphere, 

traverses  the  heating  Que,  and  i-  connected  in  front  to  a 
projecting  valv- 1  pipe,  iee,ir\,l  inwards  to  enter  the  1 
pan  of  the  evaporating  chamber  or  flue, to  which  it  con 
a   cu  air,  assisting    the   evaporation. 

advantage  of  using  -hallow  or  Hat  evaporating  di< 
tainiiiL     but    a    -mi  rim,.,  is    t  1 1: , t  no 

bumping,  and  so  n insiderable  vibration,  i-  ,riug 

the   boiling   proc  hence  no   deterioration,  such   a- 

;ing  of   the  apparatus,  with  consequent    leakage,  and 
of  acid  fume-  into  the  chimney,  can  take  pi 

—  I     - 

Bleaching    ('■impound*.    /mj,ts.    ,'n   thi    Manufacture 
.1.    W.   Chenhall,    Tome-.    Devon.      Eng.    Pal 
Oct.  II.  1895. 

-  potassium  carbonate,  bicarbonate  or  hydroxide, 

in    strong    eold    solution,   is    saturated    with    chlorine,    and' 
finely  divid.  d  carbonate  or  bicarbonate  of  the  alkali 
is  slowly  added  with  stirring  until  the  liquid  thicKens  I 
!    consistency  of  dough.     The  mass  is  then  left  to  h  i 

— !-.    - 

Sulphuric  and  other  Acids,  Impts.  in  Apparatus 
centrating.     E.   Dyson,  Manchester.     Kii".   Pat.  27,1 
s96. 

Tin-    invention    relate-    to    improvements    in    ling. 

i.  1894,  1059).  Ihe  apparatus 
consist-  of  a  double  row  of  stepped  retort-,  overflown 
lips  one  into  the  Other,  and  each  connected  by  a  tube  from 
its  top  to  an  inclined  condensing  pipe  on  one  side,  which 
receives  the  vapours.  The  retorts  arc  enclased  below  in  a 
flue,  the  bottom  or  floor  of  which,  according  to  the  present 
improvements,  is  constructed  of  arched  blocks,  flat  and 
horizontal  on  the  top  surface,  on  which  the  retorts  rest,  and 
are  arranged  in  steps.  The  blocks  are  perforated  to  admit  of 
the  passage  of  hi  From  the  chamber  below.    Each 

retort  is  provided  with  a  loose  division-plate  extending 
from  near  the  top  to  near  the  bottom,  a  groove  being 
formed  in  the  sides  to  admit  of  asbestos  packing,  the  plate 
being  held  in  position  by  ledges.  In  addition  to,  or  in-:  I 
of  the  division-plate,  a  di-tributing  tube  or  fountain  : 
be  placed  so  as  to  receive  the  liquor  flowing  from  one 
vessel  and  deliver  it  at  or  near  the  bottom  of  the  next. 
The  tubes  are  constructed  with  branches  or  outlets  so 
1  as  to  prevent  obstruction  by  sediment.  A  perforated 
plate  is  attached  near  the  upper  edge  of  the  distributing 
tube,  about  on  a  level  with  the  spout.  Violent  ebullition 
or  splashing  of  the  acid  is  thus  prevented.  Three  or  more 
of  the  lower  retorts  are  cut  off  from  the  heating  fluebv  a 
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[Not.  SO,  IS97. 


division-plate,  in  order  that  the  acid  in  thmi  may  cool 
gradually  before  it  passes  to  the  cooling  receiver. — E.  S. 

Alkaline   Cyanides,  Method  of  Drying.     J.  D.  Gilmour, 
Lennoxtown,  N.B.     Eiig.  Pat.  29,923,  Dec.  29,  lS9e. 

Ant.  heated  preferably  by  the  condensed  water  from  steam, 
as  the  temperature  must  not  exceed  that  of  boiling  water, 
is  passed  over  the  cyanide  to  be  dried,  then  through  a 
condenser,  and,  when  deprived  of  moisture,  is  again  passed 
over  the  cyanide,  and  so  on  repeatedly.  The  continuous 
use  of  the  same  portion  of  air  is  to  prevent  ths  introduction 
of  an  injurious  quantity  of  carbGnic  acid,  and  consequent 
decomposition  of  the  cyanide. — E.  >. 

Metallic  Chlorides,  such   as  those  produced  from  Sulphide 

:   Impts.   iii   tlu     Treatment    of      E.    T.    Turner, 

Adelaide,  South  Australia.     Eng.   Pat.  17,834,  July  29, 

T J 1 1 -  invention  relates  to  improvements  on  Eng.  Pat. 
15,749,  1896  (this  Journal,  1896,  741),  according  to  which 
sulphide  ores  of  zinc  and  lead  containing  small  proportions 
of  gold,  silver,  and  other  metals,  were  subjected  to  the 
action  of  gaseous  and  aqueous  hydrochloric  acid  to  obtain 
chlorides,  which,  after  fusion,  were  treated  by  li.viviatiou 
and  precipitation  processes,  the  hydrochloric  acid  being 
aerated.  According  to  the  process  now  described,  the 
chlorides  obtained  are  electrolysed  while  molten,  to  separate 
gold,  silver,  and  lead.  The  residue  of  zinc,  iron,  and 
manganese  chlorides  is  heated  in  a  retort  in  which  a  partial 
vacuum  is  obtained  by  means  of  a  steam  jet.  The  zinc 
chloride  volatilised,  is  decomposed  by  the  steam  into  zinc 
oxide  and  hydrochloric  acid,  which  latter  is  condensed  for 
re-use.  The  iron  and  manganese  chlorides  remaining 
uodecomposed  are  treated  with  steam  in  revolving  calciuers 
to  obtain  the  oxides  and  hydrochloric  acid.  Or,  alterna- 
tively, the  iron  and  manganese  chlorides  may  be  decomposed 
by  sulphur  dioxide  and  steam  in  vertical  cylinders. — E.  S. 

Nitric  Acid,  Impts.  in  Apparatus  for  Converting  Nitric 
Peroxide  into.  O.  Guttmann,  London.  Eng.  Pat. 
i  3,189,  Aug.  4,  1897. 
Thk  object  of  the  apparatus  is  to  bring  the  whole  of  the 
acid  formed,  into  contact  with  the  ascending  unconverted 
and  uncondensed  gases.  The  nitric  peroxide  gases  pass 
from  an  ordinary  denization  apparatus  into  an  earthenware 
receiver  filled  v.  ith  coke,  broken  glass,  or  balls,  as  described 
in  Eng.  Pat.  14,774,  189G  (this  Journal,  1896,  700),  whence 
they  are  drawn  by  a  compressed-air  ejector  into  two  or 
more  vertical  coke-charged  towers,  down  which  water 
trickles.  The  liquid  nitric  acid  thus  formed  runs  into  a 
distributing  tank,  and  the  gaseous  portion  passes  from  near 
the  top  of  the  towers  to  a  Guttmann-Hohrmann  water- 
cooled  battery.  The  distributing  tank  has  a  number  of 
sockets,  screened  internally,  through  tubes  connected,  to 
which  the  acid  flows  to  the  arched  tops  of  the  condensing 
tulns.  A  portion  of  the  acid  also  flows  to  the  earthenware 
receiver  first  mentioned.  The  gases  remaining  unabsorbed 
in  the  condensing  tubes,  are  led  into  another  condensing 
tower,  and  return  as  liquid  acid.  From  the  condensing 
apparatus  the  acid  flows  into  a  collecting  vessel,  which  also 
receives  the  acid  formed  in  the  first-named  receiver. — E.  S. 

VI1I.-GLASS,  POTTERY.  ENAMELS. 

'Flue-Dust  from  Glassworks,  The  Composition  and  Origin 

of.  (i.  Grosse.  Chem.  Ind.  1897,  20,  430—434. 
Tiik  author  has  analysed  the  flue-dusts  from  three  glass- 
works using  the  Siemens  regenerative  system.  In  each 
case  two  samples  were  taken  :  the  one  close  to  the  furnace, 
and  therefore  deposited  at  a  high  temperature;  the  other 
from  a  point  near  the  chimney,  deposited  at  a  lower 
temperature. 

I.  Furstenberg  Works. — The  two  dusts  were  readily 
distinguishable  by  their  colour.  The  sample  collected  near 
the  furnace  was  pure  white  in  colour, uniform,  and  distinctly 
crystalline  in  structure  (prisms).  It  was  completely  homo- 
geneous and  coherent,  and  broke  with  a  gritty  sound  in  an 
agate  mortar.  Chemical  analysis  showed  it  to  be  a  mixture 
of  silic?tes  with  free  silica. 


The  second  sample,  deposited  at  the  lower  temperature, 
was  of  a  dark  reddish-brown  colour.  It  consisted,  like  the 
preceding,  of  coherent,  preceptible  hard  crystals.  It  was 
not  completely  homogeneous,  hard  particles  of  oxide  of 
iron  being  found  in  it.  The  first  contained  96  "7,  the  second 
9*6  per  cent,  of  silica. 

II.  Josephine  Works — The  two  samples  differed  very 
markedly  from  those  of  the  Furstenberg  works.  With  the 
exception  of  a  small  residue  of  quartz-sand  from  the  walls 
of  the  flue,  both  consisted  of  an  extremely  fine  powder 
showing  no  tendency  to  agglomerate,  and  exhibiting  under 
the  microscope  no  trace  of  crystalline  structure.  Hoth 
samples  were  light  grey  in  colour.  They  exhibited  a 
reddish  tinge,  and  the  sample  taken  furthest  from  the 
furnace  was  less  dark  in  colour  than  that  collected  nearer 
to  it.  This  is  due  to  the  different  proportion  of  sand  con- 
taining iron,  which  was  present  in  the  two  cases.  Both 
were  soluble  in  dilute  warm  hydrochloric  acid  of  sp.  gr. 
1  ■  0 1 ;  only  the  admixed  sand  remained  behind. 

III.  Wiesaner  Works. —  These  dusts,  in  addition  to  sand, 
contained  non-homogeneous  particles  of  indistinct  crystal- 
line structure,  some  yellowish  and  others  light  green  in 
colour.  Like  the  Josephine  dusts  they  were  soluble  in 
dilute  hydrochloric  acid,  but  they  differed  in  colour,  the 
dust  from  near  the  furnace  being  ochre  yellow,  the  other 
deep  black,  owing  to  admixed  finely  divided  carbon. 

The  author  indicates  three  possibilities  for  the  formation 
of  these  dusts:  the  particles  are  either  carried  mechanically 
forward  from  the  furnace  mixture  by  the  gaseous  current  ; 
or  they  are  due  to  volatilisation  occurring  at  the  high 
temperature  of  the  furnace,  the  volatilised  substances 
depositing  in  the  cooler  portions  of  the  system  ;  or  both 
these  processes  may  occur  simultaneously.  In  either  case 
the  material  deposited  iu  tha  flues  is  subjected  to  the 
further  action  of  the  gases  evolved  from  the  fused  mass. 

The  author  inclines  to  the  view  that  the  dust  is  due  to 
sublimation.  Iu  support  of  this  he  refers  to  the  well-known 
volatilisation  of  glass  galls,  to  the  crystalline  nature  of 
certain  of  the  dusts,  and  to  the  analyses  given  in  the  original 
paper,  which  only  show  Si02,  CaO,  PhO,  A1203,  IV,<  ).,. 
and  alkali,  with  arsenic  and  sulphuric  acids  iu  estimable 
quantity  ;  Cr203  and  Mn203  were  either  entirely  absent 
or  only  present  in  traces  iu  the  dust,  although  at  the 
Josephine  and  Wiesaner  works,  relatively  large  quantities 
of  each  were  added  to  the  melt.  The  author  points  out 
that  the  earths  present  iu  the  dust,  form  chlorides  volatile  at 
relatively  moderate  temperatares— he  gives  an  experiment 
to  prove  the  volatility  of  CaCl2 — whilst  chromium  chloride 
decomposes  to  oxide  on  heating  in  air,  and  manganese 
chloride  is  only  volatile  at  very  high  temperatures. 

The  formation  of  chlorides  in  the  melt  has  its  origin  in 
the  alkali  chlorides  present  as  impurities  in  the  sodium 
or  potassium  carbonates  or  sulphate  used  in  the  manu- 
facture. These  alkali  chlorides  react  either  to  produce 
hydrochloric  acid  with  the  silica  and  water-vapour,  or  else 
by  direct  substitution — 

CaO(Si02)  +  2XaCl  =  Xa;0(Si02)  +  CaCl2. 

Other  silicates  will  react  similarly  to  the  calcium  silicate. 

—J.  T.  C. 

Glass,  Elasticity  of:  Its  Dependence  on  Temperature. 
A.  Winkelmann.  Wied.  Ann.  61  105;  Chem.  Zeit.  Rep. 
21,  [59],  153. 

Elasticity  is  usually  regarded  as  an  additive  property,  that 
of  a  mixture  being  the  sum  of  a  number  of  terms,  each  made- 
up  of  two  factors  :  a  constant  depending  on  the  nature  of  the 
constituent  considered,  and  the  proportionate  mass  of  that 
constituent.  The  author's  experiments  do  not  confirm  this, 
and  in  the  case  of  glasses  it  is  only  approximately  true  for 
the  members  of  a  group  of  similar  composition.  The 
dependence  of  elasticity  on  temperature  has  been  examined 
up  to  the  softening  point.  The  simultaneous  addition  of 
-odium  and  potassium  oxides  to  a  glass,  increases,  but  that 
of  boric  anhydride,  decreases  the  variability  with  tem- 
perature. Iu  all  cases,  however,  when  the  expansion  is 
taken  into  account,  the  variation  of  elasticity  with  tem- 
perature is  slight.  The  coefficient  of  elasticity  is  uniformly 
greater  after  heating  than  before. — J.  T.  D. 


N 


THE  JOl  RNAL   OF    nil     SOi  II  IV   i»i    .  iir.Mli  !AL   LNDU8TRY. 


910 


PATENT. 

Fhmtbttles,  Alkaline  Berth;  Manufaeturi  and  Properties 
../'.     Q.  Ressner.     Rev.  Chim.  Ina.  1897,  8,  327. 

>, .  under  VII.,  pagi  918. 

Fillet   Presses     Poller'*  Slip,  jc],  Impts.  in.    J.  Critchlon 

in.l   T.  shore,  both  of  Stoke-on-Trent,   Stafford.     Eog. 
I'm.  26,113,  Nov.  1'.'.  I  - 

S      under  1..  ;xi<;e  899. 

IX.-BtJILDING-  MATERIALS.  CLAYS, 
MORTARS.  AND  CEMENTS. 

Ifi/ilntulic   Cements,    Action    of    Sen-Water    upon.      W, 

Michaolis.     Proc.  Inst.  Civil  Eng.  1898-97, 129,  Pnrl  III., 

1—11. 

Portland  and  other  hydraulic  cements,  containing  <\  ess 

of   lime,   segregate    snch    excess   as   hydrate    during   the 

baidauing  process,  so  that,  in  the  case  of  Portland  cement, 

the  hardened  «»-<  becomes   completely  permeated  with 

crystals  of  calcium  hydrate.     When  the  mortar  hardens  in 

^ater.  the   excess   of    lime   is  converted,   in   the   tirst 

instance,  into  sulphate,  and  Ultimately  into  silicate  ;   but  hand 

iii  hand  with  the  formation  of  calcium  sulphate  goes  the 
production  of  calcium  alumiuate-sulphate  requiring  cer- 
tainly :u>.  nod  probably  60,  equivalents  of  water  for  its 
crystallisation,  ami  resulting  in  such  enormous  increase  of 
volume  that  cohesion  is  destroyed.  The  true  Roman 
cements,  containing  l  part  by  weight  of  silicate  to  1  *  1  or 
1  "J  parts  of  lime,  form  more  stable  compounds,  without 
unsaturated  residues,  ami  therefore  from  a  chemical  point 
of  view  form  the  host  hydraulic  mortars.  They  resist  the 
action  of  sea-water  well,  because  the  much  smaller  pro- 
portion of  the  double  salt  with  alumina  which  is  formed, 
nods  sufficient  space  for  expansion  in  the  pores  of  tli  • 
mortar.  Such  cements,  however,  are  burnt  at  so  low  a 
taapendnre  thai  they  are  deficient  in  density,  so  that 
mortars  made  with  them  shriuk  on  exposure  to  the  air, 
through   the    evaporation    of    the   water    which    they    have 

absorbed. 

Port  hind  cement,  having  been  burnt  at  a  higher  temperature 
than  Roman  cement,  is  denser,  but  is  defective  from  the 
chemical  point  of  view,  owing  to  th-'  excess  of  lime  already 
referred  to.  Hydraulic  limes,  such  as  those  of  Teil,  bear  a 
close  resemblance  to  Roman  cements,  hot  are  even  lo 
still  in  texture.  They  contain,  however,  but  little  alumina. 
and  the  chief  increase  in  volume  they  sustain  is  due  to  the 
crystallisation  of  calcium  sulphate — not  to  the  double 
salt  above  referred  to. 

The  author's  experiments  show  that  these  Portland 
cements  richest  in  lime  offer  the  least  resistance  to  sea- 
water,  from  which  it  follows  that  for  marine  work  the 
addition  of  lime  or  of  highly  calcareous  cements  to  Port- 
land cement  is  unsuitable.  Moreover,  modern  Portland 
cements  of  high  strength,  but  rich  in  lime,  are  lo-s  suitable 
fbl  thi-  class  of  work  than  the  older  cements  containing 
less  lime. 

Mortars  containing  free  caustic  lime  are  very  unstable. 
Great  internal  strains  are  produced,  so  that  expansion  and 
cracking  may  go  on  for  years.  This,  however,  may  be 
remedied  by  the  addition  of  sufficient  hydraulic  silica  or 
alumina  to  form  more  stable  compounds  with  the  lime 
which  remain-  or  becomes  free  during  the  hardening 
process 

The  addition  of  truss  or  of  an  efficient  piizznoluna  to  Port- 
land or  other  hydraulic  cements  containing  excess  of  lime, 
can  increase  the  strength  of  the  mortars  twice  or  three  times, 
and  render  them  stable  in  sea-water. 

prom  a  Portland  cement  with  au  average  amount  of 
lime,  about  53  per  cent,  of  calcium  hydrate  would  be 
segregated.  It  is,  therefore,  advisable  to  add  at  least 
123  parts  by  weight  of  trass  to  100  part-  of  cement.  The 
more  lime  present,  the  more  trass  is  required. 

In  further  experiments  with  various  mortars,  the  author 
used  artificial  sea-water  and  solutions  of  calcium,  mairne- 
-ium,  aud  -odium  sulphates.  One  of  the  mixtures  which 
withstood  the  action  of  calcium  sulphate  best  was  Teil  lime. 


mixed  with  .'.  parts  of  standard  -and;  ail  mixtures,  ton 
ever,  containing  hydraulic  silica,  either  as  hydrate  or  in 
the  form  of  Irasi  or  burnt  kaolin,  wars  only  slightlj 
upon  by  either  calcium  or  magnesium  salpbate,  ami 
remained  intact  after  the  lapse  of  two  years,  Neal 
Portland  cement  mixtui  -.  «  ithout  the  addition  of  hydraulic 
substances  especially    when   rich   in 

alumina. 

Hydraulic  cements  which  contain  more  lime  than  i- 
reqnired  to  form  -table  bydrosilicatesand  hydro  alumni 
should  net  he  used  for  marine  work  unless  improved  by 
the  addition  of  substances  such  as  those  named.  The 
author  suggests  thai  it  would  be  preferable  for  the 
manufheturer of  the  cement,  ra'her  than  for  the  consul 
to  add  the  necessary  quantity  of  puziuolana  or  tra- 

tbe  proportion  to   be  added   would    vary    with    tbi 

tion  of  the  cement,  which  would  be  besi  known  to  the 
manufacturer. — II.  II.  B.  S. 

Blast-Furnace  Slag  thai  has  liccu  treated  "ill.  Tfilric    I 
as  an  Addition   to   Hydraulic  Cement.     A.  D.   Elbers. 
Eng.  and  Mining  .1    I  •  17,  64. 

also  this  Journal,  1897  SOff.) 

In  the  tests  for  tensile  strength,  the  briquettes  had  broken 
i  he  middle  of  the  For  the  crushing 

experiments  were  prepared  from  each  fractured  briquette, 
in  the  following  manner.  The  stems  Of  the  broken  pii 
were  ground  until  one  piece  measured  I  \  in.  in  length — 
measuring  through  the  centre  of  the  stem  to  the  top  of  the 
head — and  its  counterpart,  \\  in.  in  length.  The  super- 
ficial area  of  the  pieces  thus  prepared,  avi  raged  about 
■1  sq.  in.,  each  piece  differing  from  its  counterpart  about 
one  sixteenth  part  in  volume,  rhe  following  results  were 
obtained  :  — 

A. — Tests  with  High-Class  Portland  Cnnent. 


-ilion  of  Test  P    .  .  . 


-ilo 
Strength 
per  Square 

Inch  after 
16toi- 


ttancc 

to  l.'rushinr 

per  Total 

Surface  Ar.ri 

(about 

-  |.  In.l 

after  12S  to 

130  Days. 


nient  . 


per  cent.:  prepared  slag, 

20  i»-' 
Cement,  ilo  per  cent. :  prepared  slat, 
to  jx-r  cent. 


Lb. 

sal 

305 


Lb. 

15,15  ■ 

1:<js>,mi — 15.000 

12,7811 

-       l-2.fl  • 


B. — Tests  with  an  Inferior  Portland  Cement. 


sition  .»f  Tc? 


Tensile 

Strength 

-.mare 
Inch 
19  Days. 


-:rinee 
lo  Crushing 

per  Total 
- 

t about 

i  Sq  in. 

after 

131  Davs. 


Neat  Cement 

Cement.  6u  i»'i   cent.:  pr  pared  shu.-. 

Ii  per  cent. 
Cement,  K)  per  cent.;  iirerjired  stag, 

tin  per  cent. 


Lb. 
310 

310 


Lb. 

6,100 
6,300—  tl.e.Vi 

7.350 


Vote. — The  resist  ming  :■   for  each 

.!'  the  broken  briqnette.  the  Bist  number  denoting  the  i 
ancc  ■  -  .'  niece  and  the  second  number,  the  resistance  "i 

its  counterpart. 

The  test  pieces  prepared  from  the  briquette  made  by 
casting  the  "'  slurried  "  mixture  into  the  mould,  and  com- 
posed of  90  per  cent,  of  high-class  Portland  cement  and 
10  per  cent,  of  the  prepared  slag,  with  30  per  cent,  of  water 
added,  gave  the  fallowing  results  : — Tensile  strain  per  square 
inch  after  I"  days  (as  previously  reported),  350  lb.; 
resistance  to  crushing  of  the  shorter  piece,  9,450  lb.: 
resistance  to  crushing  of  the  larger  piece,  10,770  lb. 
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It  is  stated  that  cement  "  pats  "  containing  Blag  that  has 
heen  treated  with  nitric  acid,  after  having  been  sufficiently 
long  under  water  to  become  properly  hardened,  and  then 
treated  with  weak  solutions  of  Strong  acids,  evolve  very 
little,  if  any.  more  sulphuretted  hydrogen  than  neat  cement 
under  the  same  conditions. 

With  regard  to  mixtures  of  cement,  prepared  slag,  and 
sand,  it  was  found  that  unfavourable  results  were  apt  to  be 
obtained  at  first,  but  that  after  some  time,  especially  if 
kepi  under  water,  the  strength  of  'he  cement  mixtures  con- 
taining prepared  slag  and  sand,  increased  more  rapidly  than 
the  mixtures  containing  sand  alone.  The  following 
table  gives  the  results  of  tests  made  with  an  inferior  Port- 
land cement  (the  same  as  used  for  the  tests  given  in 
Table  B).  Th  ■  briquettes  were  tested  for  tensible  strength 
on  May  26th.  when  19  days  old:  the  resulting  halve-  were 
kept  in  a  dry  place  until  September  loth,  kept  under  water 
for  ;  i  i  rushed  on  October  5th. 


Composition  of  Mixture. 


I  or  neat  cement  and  3  parts  of 
*.ind. 
i  eetnent.|>  slag,  ami :;  parts  of  sand.. 


Tensile 

Strength 

in  Pounds 

per  Sn.  In. 

after 

19  Days. 


Resistance 
to  Crushing 
in  Pounds 

for  about 
-  I.  In. 


On  comparing  the  relative  results  for  tensile  strength  of 
the  neat  cement  (see  Table  B)  and  the  mixture  of  cement 
and  sand,  the  author  considers  that  if  the  average  of  5  or 
In  tests  of  the  former  had  been  taken,  a  higher  result 
would  have  been  obtained.  On  the  other  hand,  the  ratio 
between  the  resistance  to  crushing  and  the  tensile  strength 
of  the  mixture  of  cement,  prepared  slag,  and  sand,  seem- 
to  indicate  that  the  average  of  five  or  ten  tests  would  have 
shown  a  much  higher  tensile  strength  than  90  lb.  to  the 
sipiare  inch. — A.  S. 

PATENTS. 

Kilns  for  Burning  Bricks,  Tilts,  Lime,  and  the  like  ; 
Impts.  in.  V.  D.  T.  Lehmann  and  P.  X.  Kohlsaat,  both 
of  Chicago.     Eng.  Pat.  14,673,  July  2,  1S96. 

This  invention  consists  of  a  brick  kiln  of  the  continuous 
type,  but  constructed  with  movable  instead  of  permanent 
walls.  The  bricks  are  set  up  in  the  open  air  and  the  walls 
built  round  them,  and  similarly,  after  the  bricks  are  burnt, 
the  walls  ate  taken  down  and  the  bricks  exposed  to  the  air. 
There  are  10  chambers,  and  each  day  the  one  which  has 
been  fired  the  longest  is  taken  don  n  and  set  up  with  fresh 
bricks  at  the  other  end.  The  walls,  floor,  and  covering  are 
of  fire  proof  tiles  and  the  chimney  of  sheet  iron.  The  Hue 
is  laid  underground,  beneath  the  kiln,  and  has  connections, 
provided  with  dampers,  leading  into  each  of  the  chambers, 
but  it  can  be  taken  up  and  relaid,  as  occasion  requires,  to 
suit  the  alterations  in  the  position  of  the  chambers.  For 
the  same  reason  the  chimney  i-  mounted  upon  wheels  and 
runs  upon  a  track — H.  H.  B.  S. 

Fire  Bricks  and  Fire-Proof  Mortar,  Impts.  in  the  Manu- 
facture of '.  A.  0.  Ponton,  Bedford.  Eng.  Pat.  21,781, 
Nov.  2,  1896. 

ton  of  finely-ground  burn*  flints,  with  or  without  the 
addition  of  fine  -and,  is  mixed  with  about  20  galloi  -  of 
-ilieate  of  soda  or  potash  ;,nd  3  or  4  cwt.  of  damp  finely-cut 
fibrous  material,  such  as  hay  or  .-traw.  The  mixture  is 
moulded  into  brie  1;-,  which  are  dried  and  burnt  at  a  sufficient 
temperature  to  volatilise  the  soda  or  potash  and  to  consoli- 
date the  silica. —II.  H.  B.  S. 

Finely  Pa  Substanci  -,  for  I'se  in  the  Production 

of  Portland  Cement,  Pigments,  and  the  like:  Impts.  in 
the  Manufacture  of,  II.  Hunter,  Glasgow.  Eng.  Pat. 
24,711,  Nov.  .'..  1896. 

Thb  ingredients  are  crushed  in  a  stone  breaker  and  then, 
by  an  arrangement  of  elevators,  successively  conveyed  to 
and  passed  through  a  pan  mill,  mill  stores,  and  a  revolving 


screen  fitted  with  blades,  the  powder  being  finally  received 
in  a  chamber,  from  which  it  can  be  drawn  off  for  use  as 
required. — H.  H.  B.  S. 

Bricks,  Tiles,  and  the  like  ;  Impts.  in  the  Manufacture  of. 
A.  W.  Fludder,  Great  Shelford,  Cambridgeshire,  and 
ti.  II.  Innes,  Hitchin,  Herts.  Eng.  Pat.  25,235,  Wov.  10, 
1896. 

DuiKD  and  ground  chalk,  marl,  and  sand,  or  ground  flint,  are 
mixed  with  the  requisite  proportion  of  water  and  kneaded 
into  a  semi-plastie  mas-,  which  is  then  moulded  into  shape 
and  burnt  in  the  usual  way.  A  little  blue  gault  is  sometimes 
added,  which  enables  the  burning  to  be  carried  out  at  a 
lower  temperature. — H.  H.  B.  S. 

Impregnating  Fihrous  Substances,  such  as  Wood,  Peat,  or 
tin  like  :  An  Improved  Process  for.  W.  P.  Thompson. 
London.  From  F.  Hasselmann,  Munich,  Germany. 
Eng.  Pat.  25,240,  Nov.  10,  1896. 

The  object  of  this  invention  is  the  rendering  of  wood  and 
other  fibrous  substances  proof  against  destruction  by  fire, 
damp,  insects,  &c.  The  wood  is  successively  impregnated 
with  two  solutions,  which  combine  to  form  a  solid  substance 
in  its  pores,  after  replacing  the  easily  decomposable  saps. 
The  following  combinations  are  proposed: — Copperas  and 
chloride  of  calcium  ;  chloride  of  zinc  and  caustic  baryta : 
eopperas  and  caustic  baryta;  chloride  of  zinc  and  chloride 
of  calcium  ;  caustic  baryta  and  chloride  of  calcium.  The 
impregnation  may  be  carried  out  either  by  soaking  in  the 
cold  or  by  boiling,  or  by  pumping  out  the  ait  and  sap  from 
the  wood,  so  as  to  facilitate  the  admission  of  the  fluid  into 
the  very  interior. — H.  II.  B.  S. 

Tight  Joints,  A  New  or  Improved  Composition  for 
Making,  and  similar  Purposes,  H.  Redhead,  Newcastle- 
on-Tyn'e.     Eng.  Pat.  26,673,  Nov.  24,  1896. 

The  composition  is  intended  to  be  used  in  place  of  red  or 
white  lead  for  making  tight  joints  in  steam,  water,  gas,  and 
other  fittings.  It  is  compounded  of  Por'land,  Roman,  or 
other  cement  ;  Venetian  red  or  brick  dust  ;  boiled  linseed 
or  other  oil :  litharge  ;  and  chalk  or  whiting — II.  H.  B.  S. 

Grinding  and  Polishing  Material,  Artificial,  and  Grind- 
ing and  Polishing  Tools,  Impts.  in  the  Manufacture  of. 
W.  von  Florvanowicz, Warsaw.  Eng.  Pat.  6793,  March  15, 
1S97. 

The  patentee  produces  a  powder,  equal  in  hardness  to 
emery,  and  applicable  either  as  a  grinding  or  polishing 
powder  or  for  further  manufacture  into  polishing  wheels, 
grindstones,  &e.  Fire-clay  is  mixed  inlo  a  paste  with 
water,  the  mass  dried,  and  burnt  at  a  temperature  of  about 
1,200°  to  1,300°  C.  If  the  fire-clay  does  not  fuse  at  this 
temperature,  about  10  per  cent,  of  felspar  or  2  per  cent,  of 
burnt  lime  is  added.  The  burnt  clay  is  ground  and  sifted. 
To  make  grindstones.  &c,  40  per  cent,  of  the  powder  is 
mixed  with  45  per  cent,  of  ground  fire-clay  and  15  per  cent, 
of  manganese,  the  mixture  moistened  with  water,  pressed 
into  shape,  dried,  and  burnt  at  about  800:  C— H.  H.  B.  S. 

X.-METALLUEGY. 

Gold  Field,  Canada's  Newest.     J.  T.  Donald. 
Eng.  and  Mining  J.  1897,  64,  [18],  369. 

\rnin  i:<n  -  quartz  veins,  from  8  in.  to  2  fit.  and  3  ft.  in 
width,  have  been  discovered  on  the  north  shore  of  Lake 
Superior  in  the  vicinity  of  the  Michipicoteu  River.  The 
samples  which  have  been  tested  have  yielded  high  results. 

—A.  S. 

Hand-Jig,  An  Experimental.  P.  Buttgenbach. 
Eng.' and  Mining  J.  1C97,  64,  [11],  305. 
Thk  author  uses  the  following  apparatus  for  making  pre- 
liminary tests,  previous  to  treating  the  ore  on  a  large  scale, 
and  also  when  oniy  a  small  sample  of  ore  is  available  for 
examination.  A  glass  cylinder  B,  open  at  botli  ends,  is 
fixed  inside  an  outer  glass  vessel  A,  by  means  of  an  airtight 
india-rubber  shipper  C.  Through  C  passes  a  copper  tube 
1),  which  is  connected   outside  the  vessel  to  an   air-ball  F. 
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Within  the  vessel,  the  tube  1>  is  connected  to  ■  hollow 
copper  ring  <■.  which  encircles  tie-  inner  glass  cylinder. 
Thi-  rim;  is  perforawSon  its  upper  side  with  small  holes,  in- 

-  ■!•_'  in  use  as  thej  lie  further  from  the  junction  with 
the  tube  D.  The  lower  part  of  the  inner  glass  cylindei  is 
proTided  with  a  projecting  flange  I.,  to  which  a  coppei  wire 

.  ii  ii  faati  ned   bj  means  oi  a  clamp  ring  K.     The 


oi  nt.  cyanide  sol  ition,  iftei  standing  for  one  hour  in  contact 

with  crushed  and  ti ughl;  trashed  samples ofchalcopj rit «- 

andnoppei  otained  a  perceptible  quantity  of  copper 
traci  i  oxidised  sulphur  com 
pounds.  Sulphide  ol  antimony  is  also  soluble  in  cyanide 
solutions.  With  reg  rd  on  of  sulphides,  Bkej 
found  thai  ;i  i  per  ci  of  pure  cyanide  dissolved 
a  given  weigh!  of  u.iM  in  10  minutes,  but  on  the  addition 
tflO.OOOtb  pari  of  sulphur  ins  m  sulphide)  it  required 
two  hours  to  dissolvi  tl  same  weight  of  gold.  The  author, 
however,  considers  that  the  presence  of  minute  quantities 
of  alkaline  sulphide:  is  uol  seriously  injurious  in  the  prac- 
tical applicati t   the  i             process.     It  the  sulphur  of 

a  soluble  mineral  combines  with  il yanogen,  it  does  not 

interfere  with  the  solution  of  the  gold -.  for  instance,  galena, 
thongh  soluble  is  nsuallj  quite  amenable  to  cyauide  treat- 
ment. Zinc  blende  and  pyrites  are  practically  insoluble  in 
cyanide  solutions. 

It  is  stated  that  a  large  consumption  of  cyanide — which 
may  be  due  to  the  i  free  acid  in  the  ore,  of  acid 

or  basic  -nits,  or  to  the  ore  being  easily  soluble  in  the  solu- 
tion— is  invariab  by  a  low  extraction  of  gold. 

—  A.  S. 

Cyanide  Mill  Solutions.     P.  Argall.     Eng.  and  Mining  J. 

"   64,  [9],  246. 
iii k  following  table  Bhows  the  changes  which  take  place  in 
ordinary  mill  sol  zinc  ia  used  as  a  precipitant. 

The   solution    n  illy   made   from   pure   potassium 

cyanide,  and  its i  dntained   bj  iheaddition  of 

pure  cyanide  from  time  t  •  time  as  occasion  demanded: — 


V.  carrying  the  screen,  has  an  india-rubber  ring  fixed  on  the 
t';uv  nearest  the  glass,  in  OTder  to  insure  a  tight  joint.  The 
apparatus  is  filled  about  three  parts  full  of  water  ami  the 
ore  to  he  treated  is  placed  in  the  inner  vessel.  By  squeezing 
the  air-hall  with  the  hand,  the  air  between  the  two  vessels 
i-  evenly  compressed  and  forces  up  the  water,  as  well  as 
the  ore.  in  the  inner  vessel.  I  In  continuing  this  action,  the 
separation  of  the  minerals  according  to  their  specific 
gravity  is  effected,  just  as  in  the  ordinary  piston 
When  the  separation  is  complete,  the  nir  ball  is  disconnected, 
and  the  inner  vessel,  together  with  the  india-rubber  stopper, 
is  withdrawn  in  a  vertical  position  and  allowed  to  drain.  \ 
strong  wadding  is  then  rammed  into  the  vessel  until  it  is 
in  good  contact  with  the  ore,  the  vessel  is  inverted,  and 
after  removing  the  elamp  and  screen,  the  ore  is  forced  out 
in  layers  by  pressing  on  the  wadding,  and  each  layer  cut 
oft'.  For  jigging  "  through  the  bed,"  a  screen  is  used 
having  meshes  of  1  mm.  and  a  bed  of  shot,  12 — 4  mm.  in 
diameter.  The  ore  of  high  specific  gravity  glides  through 
the  spaces  between  the  single  shot,  without  it  1 
necessary  to  force  the  stroke  to  such  an  extent,  that  the 
latter  is  moved  from  its  position.  A  considerable  quantity 
-of  light  tailings  passes  through  the  screen  at  first,  but 
after  a  few  minutes,  nothing  but  heavy  matter  will  pass, 
and  when  this  is  observed  to  be  tin-  case,  the  mixed  product 
deposited  previously,  is  taken  out  and  passed  through  the 
apparatus  again. 

parating  very  tine  material,  below,  say.  1  nun.,  tin- 
author  employs  the  German  '  llandsichertrog,"  which  acts 
like  a  small  percussion  table. 

When  working  with  a  small  jig  of  the  kind  described 
above,  the  author  has  frequently  used  a  saturated  solution 
of  bcro-tungstate  of  cadmium  (sp.  gr.  3-3"j  instead  of  water, 
and  has  in  this  manner  been  able  to  separate  minerals 
having  a  specific  gravity  of  more  than  3-3,  but  which  would 
not  separate  with  water,  owing  to  the  specific  gravities  i 
the  different  constituents  being  too  near  together.— A.  S. 

Cyanide  Process,    Limitation   of   the.     V.    Argall.     Eng. 
and  Mining  J.  1897,  64,  [10],  278. 

I  r  is  stated  that  the  cyanide  process  is  inapplicable  in  the 
ease  of  oxidised  ores,  in  which  the  gold  occurs  partly  ii  a 
coarse  state,  unless  the  cyaniding  is  preceded  or  followed 
bv  amalgamation.  Copper  ores  are  also  unsuitable  for 
cyanide  treatment,  even  with  dilute  solutions,  as  the  copper 
which  dissolves,  accumulates,  and  is  finally  deposited  on  the 
zinc  in  the  precipitating  boxes.     Skey  found  that  a  0*03  per 


\  iths'con- 

-  use,  during 
■  the 

h  u. Tons 

i  >rc. 


After  13  months'  con- 
tinuous use,  during 
which  lime  tile 

8 
tliroiurh-JiJ.miOTons 
of  Ore. 


I: 


After 
Precipi- 
tation. 


Before 
Precipi- 
tation. 


alter 
Precipi- 
tation. 


Ki  \     

ii  i»;i 

rsoa 

■ 

D-212 
0-310 

Per  Cent. 
0-491 

1  -SSo 

0-117 

0*807 

0-089. 

Per  i 
ii -.-in.-, 
0-017 
1-470 

0-018 
0-172 

Per  Cent. 

BCN 

-  'liple 
cvamdei. 

K.K.Ii  \      

Kl  N>   

/ii 

CaO 

0-021 
1-44S 

o-oa 

0-067 
0-172 

Gold  (in  ounces i 

110) 

1-810 

0-030 

There  was  no  material  change  in  this  solution  after  18 
mouths'  continuous  use.  Zinc  does  not  accumulate  in  the 
solution,  as  the  greater  part  of  that  which  i-  dissolved  in  the 
precipitalii  a"  1  •  lipitnted   on   the  ore  charges    in 

the     leaching    tank-:    /iii'  out    in  the    form 

of  insoluble  ferrocyanide,  and  as  sulphide  from  the  action 
of  alkali  sulphide-,  which  are  usually  present  in  small 
quantities. — A.  S. 

Alloys,  New.     F.  .T.  I'.uis.     F.ng.  and  Mining  J.  1897,  64, 

MANGANESE  bronze,  free  from  iron,  may  be  prepared  by- 
using  a  rich  alloy  of  copper  and  manganese,  in  the  place  of 
the  ferromangani  employed.     An  alloy  thus  pre- 

pared, and  suitable  for  gun-wheels,  propellers,  and  mining 
machinery,  had  the  following  composition  : — Copper,  ait  per 
cent.;  zinc.  12  per  cent.;  manganese,  3"75  per  cent.; 
aluminium.  1'2S  per  cent.  The  absence  of  iron  permits  the 
use  of  the  large  proportion  of  zii.c,  without  risk  of  rendering 
the  metal  brittle.  V.  alloy  of  the  following  composition  : 
copper,  (37:25  per  cent.  ;  manganese,  18-5  per  cent.  ;  zinc. 
13  per  cent.:  and  aluminium,  1"J.">  per  cent.,  proved  an 
excellent  substitute  for  German  silver,  being  quite 
strong  and  making  better  castings,  while  it  i-  less  liable  to 
corrosion.  Its  electrical  resistance  is  four  times  as  great  as 
that  of  German  silver.     The  small  percentage  of  aluminium 
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in  the  alloys  described  above,   was  a. Lie  1  to  overcome  the 
difficult;  of  obtaining  sound  castings. — A.  S. 

Iron  and  Copper,  Browning  of.  lllusir.  Zeits.  fur 
Blechindustr.  26,"  [38],  1314. 
The  (copper  I  articles,  heated  to  redness  and  cleaned,  are 
coated  with  a  pulpy  mixture  of  equal  parts  of  verdigris  and 
colcothar  (Fe.,03)  in  vinegar,  then  heated  to  redness  again, 
and  quickly  rinsed  in  copper  acetate  solution.  Another  (dark) 
shade  is  obtained  by  the  application  of  a  mixture  of  pow- 
dered f.rric  oxide  and  spirit,  the  article  being  heated  over 
an  open  fire,  rinsed,  and  polished  nith  a  soft  brush.  For 
lighter  shades  the  following  mixture  is  used:  — Copper 
acetate.  2  parts:  vermilion,  -  :  sal  ammoniac,  5:  alum,  5 
parts,  in  vinegar. 

Iron  gun  barrels  are  browned  by  a  mixture  of  antimony- 
chloride.  2  parts  :  ferric  chloride  crystals.  2  ;  gallic  acid,  1  ; 
water,  4  parts.  After  drying  for  about  12  hours  in  a  warm 
the  barrels  are  rubbed  over  with  a  woollen  cloth  and 
polished  with  olive  oil  and  wax.  Other  mixtures  suitable 
for  the  purpose  are  :  equal  parts  of  antimony  trichloride, 
olive  oil.  and  silver  nitrate  in  500  parts  of  water ;  also, 
copper  sulphate,  ."i4  patts  ;  spirit,  26;  nitric  acid,  14  ;  iron 
tilings,  3  ;  and  water,  200  parts.  Cleanliness  and  freedom 
from  grease  are  essential  to  successful  results. — C.  S. 


Passive  Trim.     J.  C.  de  Bennerille.     Iron  and  Steel 
Institute,  Autumn  Meeting,  1897. 

Set  under  XXTV.,  page  941, 


the      Refining     of. 
Institute,     Autumn 


Iron,  Tkermo-Vhemical  Study  of 
H.  Ponthiere.  Iron  and  Steel 
Meeting,  1897. 

Ix  this  paper  an  analysis  of  white  iron  is  taken,  and  its 
ultimate  composition  worked  out  by  assuming  the  various 
proportions  in  which  the  non-metallic  impurities  combine 
with  the  metals  present.  The  heat  produced  in  the  many 
conibustions  and  changes  which  take  place  during  their 
removal  in  the  process  of  refining  is  then  calculated  and 
expressed  in  calories  for  each  reaction.  The  following 
table  is  then  obtained  showing  for  each  constituent  the  heat 
of  combustion  per  1,000  grammes,  together  with  tin- 
relative  proportions  of  the  same  carried  off  by  gases  and 
left  in  the  lath.  No  account  is  taken  of  the  heat  lost  by- 
solid  matters  ejected  or  volatilised  from  the  converter 
owing  to  the  difficulty  in  approximating  to  their  value.  The 
heat  radiated  from  the  converter  is  not  allowed  for,  but 
may  be  taken  as  a  constant  proportion  to  be  deducted 
from  the  figures  given,  so  that  their  relative  values  will 
remain  the  same. 


Heat  ix  Calorie-  left  in  the  Coxvfrtek  bt  the  Combustion  or  1   Kilo,  of  each  of  the  Co:*stituext> 

of  the  Irox. 


Constituent. 


Silicon 

Silicideof  iron 

„      of  manganese 

Phosphide  of  mansanese 

Mnniranese  of  the  phosphide.. . 

Metal  only  burnt 

•Sulphide  of  manpmese 

l  arbide  of  manga qpso 

Carbon  burnt  to  anhydride 

„     in  carbonic  anhydride. 
Carbide  of  iron 

<  orbpD  burnt  to  anhydride 

ide  of  iron 

<  arbon  burnt  to  monoxide 

in  monoxide 

<  arbid--  <<f  manganese 

Carbon  burnt  to  monoxide 

Phosphide  of  iron 

Free  iron 


Heat  of  Combustion. 

Heat 

carried  off 

by  the  Gases 

per  Kilo. 

Heat 

eft  in  the 

Bath  per  Kilo. 

Calcrifie 

Efficiency  pel 

Cent. 

Per  Gramme 

atom  of 

Free  Metal  or 

Metalloid. 

Per  Kilo, 
of  Constituent 

or  of 
Free  Metalloid. 

21:1-2 
ggg-2 

105- 1 
144-5 

22-7 
1(19- 1 
174-2 

07 '« 
101-5 

77'7 
2."  -4 
37'8 
86-0 

69-n 

7.3-2i; 
3,430 
1,666 

1.911 

112 
1,257 
2,205 
8,080 
1,691 

1 .295 

2,150 

47S 

1,3(15 
1,232 

1,096 
450 

315 
539 

285 

178 

1,009 

4.5:i2 

327 

217 

2,262 

038 

384 
346 

6,230 
2,980 
1,351 
1,372 

127 

1.079 

1,196 

3,498 

1,364 

1,078 

18S 

-160 

921 

886 

84 

86 

81 

71 

30 

85 

J 

45 

80 

83 

.1 

8 

-  S3 

70 

.< 

71 

Blast-Furnaee  Slag,  Titanium  Cyanide  Nitride  in. 
Leon  Franck.     Chem.  Zeit.  1897,  21,  [52],  520. 

See  under  XXIV.,  page  94°. 

Nickel-Copper  Alloys,  Assay  of.     A.  Riche.     J.  Pharm. 

Chim.  1897,  6,  ["],  300. 

See  under  XXIII.,  pa ge  937. 

Silicon  Carbide.     I..  Franck.     Stahl  and  Ejsen,  17,  485. 
See  under  XXIV.,  page  941. 

PATENTS. 

Furnaces.  Impts.  In,  fur  Welding,  Smelting,  Metallurgy  al, 
and  other  Purposes.  C.  Schwalme,  Zabrze,  Prussia. 
Kng.  Pat.  1S,1C8,  Aug.  17,  1896. 
Petroleum  i>  eonducted  in  thin  jets  from  a  reservoir  to  a 
trough  fixed  above  the  fireplace,  in  which  trough  it  i* 
evaporated-  The  vapours  are  eonducteil  into  a  combustion 
chamber,  where  they  are  burnt  with  hot  air,  mixed  with 
part  of  the  fire-gases,  supplied  through  a  regenerator 
underneath  the  chamber.  The  regenerator  is  heated  both 
by  the  gases  from  the  firegrate   and  those  from  the  cotn- 


— A.  W. 

bastion  chamber.  By  the  above  means  a  high  temperature 
is  obtained  suitable  for  welding,  puddling,  and  smelting 
operations. —  A.  \\ . 

Separation  of  Slime,  Gas,  or  other  Fluid  from  Bodies 
[Ores,  $tc.]  containing  or  mingled  icith  the  Same,  Impts. 
in  or  relating  to  the.  W.  A.  Koeneman,  Washington 
Street,  Chicago.  C.S  A.     Kng.  Pat.  20,299,  Sept.  14,  1S9G. 

Thk  material  to  be  treated  is  fed  into  a  centrifugal  strainer, 
which  consists  of  two  concentric  perforated  shells  and  an 
intermediate  layer  of  felt,  &c.  The  liquid,  &c.  separated 
by  the  strainer  falls  into  a  hopper,  and  is  discharged  through 
a  suitable  outlet.  The  solid  or  other  matter  left  within 
the  strainer  is  removed  by  a  helical  series  of  fixed  scrapers, 
which  transfer  it  to  a  conveyor,  by  which  it  is  discharged 
from  the  apparatus.  The  scrapers  are  mounted  on  a  shaft 
carried  by  a  movable  headstock,  by  means  of  which  they  can 
be  inserted  in  or  withdrawn  from  the  strainer. — R.  A. 

Zinc  and  Copper  Ores,  Impts.  in  the  Treatment  of. 
A.  J.  Uoult,  London.  From  W.  J.  Koehler,  liroken  Hill. 
X.S.W.     Kng.  Pat.  20,615,  Sept.  17,  1896. 

Tut;  zinc  and  copper  being  present  in  the  form  of  oxide,  the 
ore  (or  other  material)  is  treated  with  ammonium  sulphate 
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01  ■* sulpbatnate "  ami  heated  to  300  —500  i  .  "1 
the  !"■>  metals  becomf  Bulphated,  ami  ammoniti  is  evolved. 
After  teaching  oat  the  Bulphntes,  the  copper  is  precipitated 
by  metallic  line,  and  the  line  Bolphatc  solution  i-  p 
through  towers,  when-  ii  meets  the  immonie  gas  produced 
in  the  healing  of  a  subsequent  charge,  and  becomes  con- 
verted into  hydroxide,  which  maybe  dried,  calcined,  and 
seat  into  the  market  as  lino  oxide.  The  ammonium  sulphate 
obtained,  is  employed  to  treat  another  batch  of  ore.  \\  hen 
iron  i-  present  it  musl  be  removed  from  solution  before 
precipitating  the  line  a-  hydroxide. — W   G.  \|. 

.Vi'.-A.  '   Ores,  Impts.  in  the  Treatment  of,for   Ertraction 

of  the  Michel  and  the  I'rottu  ctiou  t>t'  Inm  ()j  ide  Pig- 
ment T.  Storer,  Glasgow.  Eug.  Pat.  22,781,  Oct.  IS, 
1896. 
Tnis  process  is  said  to  be  specially  adapted  to  the  treat- 
ment of  ores  containing  silicates,  a-,  tor  example,  those 
from  New  Caledonia.  The  finely-divided  or.',  which  should 
pass  a  sieve  of  60  meshes  per  linear  inch,  is  heated  for 
about  six  hours  under  pressure  to  about  370  I',  in  admix 
tare  with  ferric  chloride  solution,  whereby  nickel  chloride 
solution  is  obtained,  together  with  a  fine  red  oxide  of  iron 
suitable  for  use  as  a  pigment  The  nickel  may  be  recovered 
from  the  solution  by  any  of  the  usual  methods.  The  colour 
of  the  oxide  of  iror  may  be  varied  by  altering  either  the 
temperature  at  which  it  is  treated,  or  the  strength  of  the 
solution.  Usually  a  solution  containing  2''.'.  per  cent,  of 
solid  ferric  chloride  is  suitable  for  an  ore  with  a  to  S  per 
ceut.  of  nickel,  and  1,700  ib.  of  the  dry  salt  would  be  used 
per  ton  of  ore. — W.  G.  M. 

M  aliic  Alloys  r  F, ,  Mn,  .Vi.  Sc.~,  Impts.  in  the  Manu- 
facture or  Production  of.  R.  \.  Ha.lticld.  Sheffield. 
Enp.  P»t.  24,705,  Nov.  4,' 1896. 
The  claims  arc  for  alloys  of  iron  containing  up  to  1  '5  per 
cent,  of  carbon,  15  to  25  per  cent,  of  manganese  and  ud 
to  25  per  cent,  of  nickel,  with  or  without  chromium  or 
tungsten,  or  both,  up  to  12  per  cent.  :  and  for  similar 
allovs  containing  up  to  1*5  per  cent,  of  carbon.  7  to  25 
per  cent,  of  manganese  an  I  below  1  per  cent,  of  nickel, 
with  or  without  chromium  or  tungsten,  or  both,  up  to 
12  per  cent.  Examples  of  the  actual  alloy-  are  given,  the 
composition  varying  according  to  the  physical  qualities 
required.  The  alloying  metals  are  preferably  melted 
separately,  run  into  a  suitable  ladle,  and  the  molten  iron 
or  ste.  1  poured  into  them. — A.  W. 

Steel,  Manufacture  of;   Impts.   in.      IV.    1'.   Thompson, 

Liverpool.     From  La  Soeiete  Civile  d'Ktudes  du  Syndicat 

de  l'Acier  Gerard,   Paris.     Kng.   Put.   25,-161,  Nov.    12, 

1896. 

In  order  to  convert  pig-iron  directly  into  steel,  the  addition 

of  an  alkali  metal  (sodium)   mixed    with    calcium   chloride 

and  lime  is  claimed.     This   mixture   is  to  be  charged   into 

the  crucible  along  with   fragments   of   cast-iron,  or  it   is  to 

be  introduced  with  the  charge  into  the  cupola,  or  wrapped 

in  paper  and  plunged  into  the  bath  of  metal  in  the  foundry 

ladle.  -YV.  G.  If. 

Aft  tale  [Iron,  Stee!]  or  other  Substances  with  a  View  to 
the  Manufacture  of  Steel  and  for  other  Purposes,  Imj'ts. 
in  the  Pulverisation  of.  YV.  I'.  Thompson,  Liverpool. 
From  La  Soeiete*  Civile  d'Etudes  du  Syndicat  de  l'Acier 
Gerard,  Paris.     Eng.  Pat  2o.46l;,  Nov!  12,  1S96. 

The  fluid  pig-iron  is  run  into  a  fireclay  funnel-shaped 
'.,  provided  at  its  lower  extremity  with  an  opening 
through  which  the  metal  runs  into  au  outside  casing 
supporting  the  vessel.  It  is  here  met  with  a  forced  current 
of  air  through  a  nozzle  or  other  mean-,  by  which  it  is 
disintegrated  into  smalt  globules  which  fall  through 
auother  opening  into  a  chamber  in  which  it  meets  with 
au  opposing  current  of  hot  air.  By  thi>  means  the  globules 
are  deprived  of  silicon,  decarburised,  &c.f  and  the  metal 
deposited  iuto  water  in  grains  cr  as  a  dust  ready  for  treatment 
with  spiegel  for  conversion  into  steel  The  disintegration  of 
the  stream  of  molten  iron  may  also  be  brought  about  by 
pouring  it  on  to  a  revolving  clay  di>. .  or  by  passing  it 
between  the  terminals  of  an  electric  current  of  high  density 
and  low  electro-motive  force. — A.  YV. 


Crucibles  and  Furnaces,  Lining  of;  Impts.  mil,.,     r   i 
Placet,  Paris.     Kng.    Pat  28^728   (under   Internat.  Con- 
vention i,  Dec.  15,  i  - 

i  anoint  u  compounds,  such  as  the  bichromate  of  magu  tsia, 

lime,  alumni. i.  or  potash,  are  I ,1  on  the  inner  surface  ot 

the   crucible,  and    the  whole  i-   then   calcined;   ll   thus 

becomes   coated    with    au    adherent    refractory    coating    "f 
chromium    sesquioxide.      The    material    may    be    applied 
initially  by  uniting  the   bichromate  of  potash,  if  thai    I ■■ 
chosen,  in   the  crucible,  and  then  causing  it  to  Hon   i 
the  surface,  or  bj  heating  the  crucible  and  either  r..r  i 
in   the   salt    or   allowing   it    to    remain   sufficient!' 
contact  «ith  a  solution  of  the  compound.     It   m  i 
applied   in  the  form  of  a  past.-,  mixed  with  tar.  molasses,  or 
oil;  or  in  conjunction  with   ordinary  refractory  materials, 
carbon-lined  crucibles  or  metallic  -at:  i  ,tcd. 

Mixed  with  such  substances  ;•-  magnesia,  lime,  &c,  the 
material  mav  used  as  a  cement  in  furnace  building. 

— W.  G.  M. 

( 'rucible  si, ,  l,  Impts.  in  the  Manufacture  of.    s.  Danner, 
Kladno.  Bohemia.     Kng.  Pat.  2! 

Instead  of  adding  the  raw  materials  to  the  crucible  thei 
are  first  subjected  to  a  preliminary  treatment  in  a  convertei 
or  a  Martin  furnace,  whereby  the  metal  is  freed  from 
manganese,  sulphur,  and  phosphorus,  and  the  carbon 
reduced  to  the  necessary  quantity.  The  fluid  mass  is  then 
poured  into  the  crucible  and  the  remainder  of  the  refining 
process  is  carried  on  in  the  usual  manner. — A.  \Y. 

Sheet  Metal.  Method  of  Treating  and  Annealing.  YV.  K. 
Harris,  Niles,  Ohio,  TJ.S.A.  Eng.  Pat.  18,672,  June:!, 
1897. 

Tins  is  au  improvement  on  the  method  specified  in 
Kng.  Pat.  9552  of  1896  (this  Journal,  1S96,  659).  The 
sheets  are  hot-rolled,  annealed,  cold-rolled,  and  then 
stacked  in  au  annealing  box  with  a  mixture  of  copper 
tilings,  soapstone,  pulverised  iron  ore,  and  plumbago 
t  mixed  together,  for  example,  in  the  proportions  of  ."., 
10,  45,  and  Jo  per  cent,  respectively)  separating  the  different 
sheets.  When  thus  finished  the  sheets  have  the  appearance 
of  liussia-  or  hammered  plates  without  further  mechanical 
treatment.— W.  G.  M. 

Slag  [TYiiJ,  Impts.  in  the  Treatment  of,  Resulting  from  the 
Smelting  of"  Tin  Ore.  C.  f.  E.  Bohne,  Ivreis-Harburg. 
Kng.  Pat.  14,325,  June  12,  ls;i7. 

The  slags  are  decomposed  in  a  granulated  state  by  means 
of  hot  dilute  sulphuric  acid  of  36' to  16  Ii.  The"  residue 
then  contains  only  0-5  to  OS  per  cent,  of  tin  and  is  used 
with  two  or  three  times  its  weight  of  quartz  sand  for 
making  the  hearths  of  tin-smelting  furnaces,  by  which 
means  this  percentage  of  tin  is  also  recovered.  The  tin 
in  the  sulphuric  acid  is  recovered  by  electrolysis  and  the 
remaining  irou  sulphate  solution  evaporated  for  copperas. 

—A.  \V. 

Metallic  Chlorides,  such  as  those  produced  from  Sulphide 
Ores';  Impts.  in  the  Treatment  of.  E.  T.  Turner, 
Adelaide,  .South  Australia.  Kng.  Pat.  17.S34,  Julv  •_".', 
1897. 

Set  under  \1\..  page  914. 

XI.-ELECTRO-CHEMISTRY  AND 
ELECTRO-METALLURGY. 

(A.)— ELECTRO-CHKMISTRY. 

Cathode  Hags,  Modifiiiition  of  Salts  by  the  Action  of. 
R-  Abegg.  Zeits.  f.  Elektrochem.  1S97,  4,  [4],  lis 
—120. 

The  surface-changes  produced  by  the  action  of  cathode 
rays  upon  the  haloid  salts  of  tie  alkalis  are  the  more 
remarkable  because  these  salts  are  amongst  the  most  stable 
known.  The  discovery  was  made  by  Goldstein,  who 
regarded  the  change  as  being  of  a  physical  nature.  There 
changes  were  afterwards  investigated  by  Elster  and  Geitel, 
and  by  Wiedemann  and  Schmidt,  and  it  was  suggested  that 
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the  change  was  a  chemical  one.  which  took  place  with  forma- 
lion  of  sub-haloid  salt-.  The  author  has  made  experiments 
trill)  the  object  of  deciding  between  th.se  two  views. 

Potassium  chloride,  sodium  chloride,  and  potassium 
bromide  are  converged  respectively  into  vio!et,  brown,  and 
blue  modifications  by  the  action  of  cathode  rays  1/1  radio. 
There  is  uo  evolution  of  gas  nor  do  the  coloured  salts  when 
dissolved  in  water  give  any  alkaline  reaction  (i.e.,  if  the 
-alts  originally  taken  arc  neutral  and  carefully  purified). 
Their  colour  "is  not  discharged  by  the  action  of  chlorine, 
nor  do  they  themselves  decolorise  permanganate  solution. 
But  by  the* heating  action  of  very  powerful  cathode  rays, 
they  can  always  be  transformed  back  into  the  white  form  ; 
and  this  again,  after  cooling,  can  be  changed  into  the 
coloured  modification  by  a  -hoit  exposure  to  the  rays, 
These  facts  are  not  in  accordance  with  the  view  that  the 
coloured  substances  are  sub-haloid  salt-  ;  they  tend  to  show 
that  the  change  is  a  physical  one.  The  change  docs  not 
appear  to  affect  the  solubility  of  the  salt. 

Cathode  rays  exercise  no  reducing  action  upon  cuprie 
chloride,  although  the  brown  anhydrous  cuprie  chloride  is 
easilv  transformed  into  the  white  cuprie  chloride.  Moist 
cuprie  chloride  becomes  blackened  when  exposed  to  sun- 
shine. Cathode  rays  do  not  produce  this  effect;  but,  like 
sunlight,  they  colour  calomel  faint  yellow.  They  turn 
silver  chloride  a  deep  violet-black.  This  colour  is  scarcely 
changed  by  the  heating  action  of  powerful  cathode  rays. 
The  behaviour  of  silver  bromide  is  different.  It  is  coloured 
by  cathode  light  (as  by  sunlight)  deep  grey.  This  colour 
is  changed  by  heating  to  the  original  yellow  (or  nerhaps 
nearer  orange)  and  can  be  darkened  again  by  light  or 
cathode  rays.  As  these  changes  take  place  in  the  dry  salt 
in  vacuo,  they  cannot  well  be  due  to  any  reduction  or  loss 
of  chlorine  or  bromine. — D.  E.  .1. 

Imiic  Reactions  ami  their  Importance  in  Electro-Chemistry . 
F.  W.  Muster.    Zeits.  f.  Elektroehem.  4,  1897,  106— 1 13. 

A  panegyric  of  Svante  Arrhenius's  theory  of  electrolytic 
dissociation,  in  the  form  of  a  lecture  illustrated  by  experi- 
ments. This  theory  has  transformed  analytical  chemistry 
from  an  art  into  a  real  science.  At  first  sight  electro- 
chemical theory  appears  to  have  only  a  slight  connection 
with  analytical  chemistry.  Hut  in  analysis  we  have  to 
deal  almost  exclusively  with  aqueous  solutions  of  salts  (in 
an  extended  seuse,  iucluding  bases  and  acids)  and  it  is 
just  iu  these  solutions,  according  to  Arrhenius,  that  the 
salts  are  more  or  less  split  up  into  charged  constituents— 
the  ions.  Different  compounds  (consisting  of  electrically 
neutral  moleeuies)  exhibit  very  different  tendencies  to  split 
up  iDto  charged  ions  on  solution,  in  water.  This  tendency 
to  split  up  into  ions  cannot  be  utilised  as  a  source  of 
electrical  energy,  for  the  positive  charges  cannot  be  separated 
in  space  from  the  negative  charges  simultaneously  pro- 
duced :  — 

NaCl  =  Na'   +  CI' 

ll_-M.   =  2H"   -    SO/',  &C. 

(A  point  denotes  a  positive,  a  dash  a  negative  charge; 
thus,  a  sodium-atom  is  represented  by  Xa,  a  sodium-ion  by 

NV  ' 

An    electrically   neutral    substance   may   withdraw    from 

existing  ions  their  charges,  as  when  copper  is  precipitated 

from  copper  sulphate  by  metallic  iron — 

(  u'    -r  l'c  =  Cu   -   Fe". 

In  this  case  a  separation  in  space  is  possible,  and  the 
reaction  can  be  used  as  a  source  of  electrical  energy.  If 
in  Kg.  1  both  metals  simply  dip  into  a  dilute  solution  of 
sodium  sulphate,  no  appreciable  (certainly  no  permanent) 
current  passes  along  the  wire.  But  if  crystals  of  copper 
sulphate  are  introduced  so  that  the  copper  is  surrounded 
with  copper  sulphate  solution,  a  current  is  set  up.  The 
sulphuric  acid  anions  SO/'  play  no  direct  part  in  main- 
taining the  current ;  they  an-  only  necessary  as  determining 
the  pr<  s.  nee  of  a  sufficiently  large  number  of  cations  to 
perform  this  function. 

When  an  ion  i-  multivalent,  a  jiart  of  its  charge  may  he 
removed  by  an  electrically  neutral  substance ;  as  when 
ferric  ions  are  reduced  by  metallic  iron  to  ferrous  ions — 

2Fe'"  -r  Fe  =  3Fe" 


If  in  Fig.  2  the  iron  and  platinum  simply  dip  into  a 
solution  of  common  salt,  no  current  is  produced.  But,  if 
ferric  chloride  he  introduced  so  as  to  surround  the  platinum 

Fig.  1 .  Fig.  2. 


with  ferric  ions,  a  curreDt  is  set  up.  The  ferric  ion- 
transfer  one-third  of  their  charge  to  the  iron  plate,  thus 
enabling  it  to  form  ferrous  ions,  and  this  goes  on  until  all 
the  ferric  ions  are  themselves  transformed  into  ferrous  ions-. 
Further  examples  of  the  formation  and  reaction  of  ions  are 
given.  One  of  these  is  a  reversible  process.  Ferric  chloride 
can  set  free  iodine  from  potassium  iodide ;  on  the  other 
hand,  iodine  is  absorbed  by  ferrous  salts  with  formation  of 
ferric  salts.     Then  the  reaction — 


Fe"  +  I 


Fe""  +  1' 


can  proceed   in  either  sense  until  a  certain  state  of  equili- 
brium is  attained. 

The  process  of  ionisation  is  itself  reversible,  as  typified 
by  the  reaction — 


HC1 


H"  +  CI' 


In  solutions  such  as  are  of  practical  importance,  no 
electrolyte  is  completely  split  up  into  ions.  The  grade 
of  dissociation  depends  upon  the  nature  of  the  sub- 
stance, the  nature  of  the  solvent,  and  the  concentration 
of  the  solution.  Wheu  a  bottle  containing  a  saturated 
solution  of  hydrochloric  acid  gas  in  tolueue  is  opeDed, 
it  fumes  in  the  air  just  as  the  saturated  aqueous  solution 
of  the  gas  does.  But  in  the  toluene  solution  the 
hydrochloric  acid  is  not  appreciably  split  up  into  ion--. 
A  galvanoscope  indicates  no  current  when  two  electrodes 
connected  with  a  battery  of  E.M.F".  "■!  volts,  are  dipped 
into  the  solution.  The  ions  are  wanting,  and  so  there  is 
nothing  to  transfer  the  electricity.  Now,  the  criterion  of  an 
acid  is  the  presence  of  hydrogen-ions.  As  these  ions  are 
wanting  in  the  toluene  solution,  it  ought  not,  for  example,  to 
be  able  to  evolve  carbon  dioxide  from  calcium  carbonate ; 
and  as  a  matter  of  fact  it  does  not.  If  water  be  added, 
carbon  dioxide  is  given  off,  and  the  solution  conducts  well. 

We  must  refer  to  the  original. for  explanations,  based  on 
the  electrolytic  dissociation  theory,  of  other  interesting 
reactions  and  experiments,  such  as  the  following.  Water 
saturated  with  carbonic  acid  gas  makes  an  acid  solution  of 
about  T'ff  normal  strength  ;  but  it  only  turns  methyl 
orange  slightly  red.  An  acetic  acid  solution  of  *A 
normal  strength  produces  a  much  more  distinct  red  colour. 
A  mere  trace  of  sodium  bicarbonate  restores  the  methyl 
orange  in  the  carbonic  acid  solution  to  its  original  colour. 
The  acetic  acid  solution  behaves  in  a  similar  way  towards 
an  acetate  ;  but  here  a  larger  quantity  of  the  salt  is  requisite. 
Sulphuretted  hydrogen  precipitates  black  iron  sulphide 
from  a  dilute  aqueous  solution  of  iron  acetate.  If  the  iron 
-  '  tion  be  acidified  with  acetic  acid  beforehand,  it  re- 
mains clear  on  passing  in  sulphuretted  hydrogen ;  but  if 
sodium  acetate  be  also  added,  the  iron  sulphide  is  pre- 
cipitated in  spite  of  the  presence  of  the  s  ime  amount  of 
free  acetic  acid.  Strong  acids  behave  quite  differently. 
A  single  drop  of  hydrochloric  acid  turns  a  solution  of 
methyl  orange  bright  red;  and,  however,  much  sodium 
chloride  be  added,  the  colour  is  not  altered.  Sulphuric  acid 
is  considerably  weaker  than  hydrochloric.  A  similar 
experiment  with  sodium  sulphate  shows  that  the  additii 
of  a  very  large  quantity  of  the  salt  does  noticeably  diminish 
the  action  of  the  acid. 
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Some  of  the  most  interesting  iooio  reactions  arc  those  in 
whiob  ions  disappear  as  such  and  reappear  in  combination 
with  other  ions  or  molecalee.  There  are  certain  reaction! 
which  arc  exhibited  by  all  ordinary,  copper  sails,  and  ire 
eonalnde  thai  tli>-~*"  reactions  are  chars  the  copper 

ion;  for   there  is  no  other  constituent   which   i-   common 

II  simple  copper  salts.  Bat  we  know  of  solutions 
g  copper  which  Jo  not  exhibit  these   characteristic 

twos,  and  ita  oonelnde  that  the  copper  is  present  in 
them,  not  a-  an  independent  ion.  hut  taenl  of  a 

oomplax  ion.  Now  ire  hare  every  ground  for  assuming 
th.it  solutions  which  are  abnormal  in  their  chemical 
behaviour  will  also  prove  to  be  abnormal  in  their  electrical 
behaviour.     An  experiment  is  described   proving  tint  the 

option  i-  quite  correct  in  tin-  ease  of  FehlingV  solution  : 
for  when  this  solution  i-  electrolj  -  |  j  er  in  it.  instead 

of  being  transferred  as  a  cation  in  the  direction  of  the  current. 
is  transferred  a-  a  constituent  of  a  complex  anion  in  a 
direction  opposite  to  that  of  the  current — D.  E.  J. 

Aqueous  Solutions,  Electrolytic  Dtcompotitiou  •>/. 
W.  NYrnst.     Ber.  30,  1547—1563. 

I'm:  electrolysis  of  water,  at  its  discovery  looked  on  as  a 
direct  decomposition,  was  later  regarded  as  a  secondary 
action,  depending  for  it-  accomplishment  on  the  presence 
of  elect  roly  sable  substances  in  solution.  More  recently 
still,  thanks  to  the  work  of  Ostwald,  Arrhenius,  anil 
van't  Iloff,  the  idea  of  its  being  a  primary  decomp 
tion  bes  been  reinstated.  The  modem  theory  of  osmotic 
pressure  and  of  electrolytic  dissociation  makes  possible 
more  definite  views  than  formerly  ;  the  leading  idea  of  this 
theory  is  to  ascribe  to  the  free  ions  all  the  properties  of 
electrically  neutral  molecules,  together  with  others  arisiug 
from  their  electrical  ch  I 

The  electrolytic  solution  or  precipitation  of  a  metal  is  the 
resultant  of  opposing  tendencies:  on  the  one  hand,  the 
electrolytic"  solution-pressure."  or  tendency  of  the  metal  to 
Ive  :  on  the  other,  the  osmotic  pressure  of  the  dissolved 
ions  ami  the  electrostatic  force  with  which  the  liquid, 
positively  charged  by  the  "initial  solution"  of  metallic 
ions,  opposes  the  introduction  of  more.  When  these 
opposing  tendencies  are  equal,  there  is  equilibrium  ;  and 
if  we  now  charge  the  metal  positively  or  negatively,  we 
have  further  solution  or  precipitation  till  equilibrium  i- 
restored. 

The  formula  advanced  by  the  author  shows  that  the 
potential  difference  between  metal  and  liquid  is  directly 
proportional  to  the  "solution  pressure'."  and  inversely  pro- 
portional to  the  osmotic  pre--ure  of  the  dissolved  ion.  The 
sign  of  this  potential  difference  will  be  positive  or  negative 
as  the  electrode  yields  on  solution  cations  or  anions,  and  in 
the  case  of  a  voltaic  Cell  with  two  metals  and  one  liquid, 
the  K.M.F.  will  be  the  difference  between  the  potential 
differences  at  the  metal-liquid  contacts.  Moderate  chai  - 
in  the  concentration  of  either  dissolved  ion  will  affect  the 
K.M.F.  but  slightly  :  but  a  great  reduction  in  the  concentra- 
tion of  one  ion  may  alter  the  sign  of  E.  or  change  the  direction 
of  the  current.  This  has  been  experimentally  shown  by 
Ostwald  in  the  case  of  the  Darnell's  cell,  by  adding  p->ta-- 
sium  cyanide  to  the  liquid  in  contact  with  the  copper.  The 
electrolytic  cell  differs  from  the  battery  cell  in  that 
solution  or  precipitation  is  going  on  at  both  electrodes — 
not  solution  at  one  and  precipitation  at  the  other  ;  and 
hence  the  minimum  K.M.F.  which  must  be  applied  to 
overcome  the  potential  differences  of  polarisation  is  the 
sum  of  the  potential  differences  at  the  electrodes. 

In  the  case  of  mixed  electrolyte-.  I.c  Blanc  has  shown 
clearly,  that  as  we  raise  the  K.M.F.  in  the  circuit,  electro- 
lysis of  one  of  these  takes  place  as  soon  as  the  minimum 
K.M.F.  for  that  one  i-  overstepped;  and  he  has  pointed  out 
the  applicability  of  graded  K.M.F.  for  analytical  separa- 
tions. As  a  particular  case  of  the  principle,  he  has  shown 
that  in  the  case  of  many  solutions,  the  w  iter  nee  Is  a  lower 
minimum  K  ME.  than  the  dissolve  1   -      ■  so  that  a 

direct  electrolysis  of  water  takes  place  if  too  high  K.M.F. 
be  not  used  :   in  proof  of  this,  he  shows  that  the  electrolysis 
of  the   most   varied  salt   solutions  in  which   the   explos 
mixture,  H;  -  i '.  is  evolved,    needs  the  sltne    K.M.F.,    1'68     I 
volt.     If  this  minimum  E.M.F.  be  greatly  exceeded  the  salt    ' 


alao is  decomposed,  and  then  the  accumulation  of  alkali  at 
the  cathode,  and  ol  acid  At  the  anode,  rapidly  changes  the 

ccotratioo,  and  the    progress  of    the  da 
complicated  by   diffusion 

practical   purp  ilutions  is  • 

avoided. 

While  the  requisite  K.  Y'.F  for  the  electrolysis  of  hydro- 
chloric acid   (l'.'i  volt)  is  also  that  yielded  by  a  cbj 
and  hydrogen  _ri-  battery,  the  k.m  :  Irogenand 

oxygen  _  i  -08  volt)   is  far  below  thai   needed 

(1 -6M  volt)  for  the   electrolysis   of  water  or  of  one  of  (he 
solutions    ju-t    referred    to,      l.e    Blanc     hai 

tin  this  on  the  assumption  that  the 
while    in    solution    is    in  a    state  of    -up.  rsatoration  : 
experiment  -and   the   author,   in   which  sulphuric 

acid    and    p  ■*»«»■■■"»    hydroxide    solutions    were    clectro- 

l  by  gradually  increased   E.M.F.'s  have  shown  that  an 
K.M  F    of  i  us  will  decompose  water  if  a  sufficient  sort 
of  anode  is  given,  and  that  different  ionic  decompositions 

-pond  «ith  different   K.M.F.'s.    the  lower   E.M.F.  (in 
the  ease  of  water)  working  upon  ionic  oxygen,  which  exists 
but   in   low  concentration,  the    higher  with   ionic   hydra 
which  i>  present  in  much  higher  concentration. 

Tin  following  table  >ho«s  the  necessary  "  decomposition- 
electromotive  force"  for  ach  ion  in  normal  concentration, 
hydrogen  being  taken  as  zero  :  — 


- 

Anions. 

\- 

• 

-    m:h 

o-oo 

1 

! 

+  0-74 

I  

Br  

D*M 

H 

0  

CI 

1  o- 

Pb... 

l-.(l 



Zn 

<>H   

SOi  

II-  ' 

1  •.Hi 

From  this  table  many  practical  conclusions  can  be  drawn  : 
— Zinc  bromide,  for  example,  needs  for  decomposition 
D"74  -  0*94  —  1*68  volt.  The  separation  of  copper  fron> 
silver,  or  of  iodine  from  bromine,  is  seen  to  be  easily 
practicable,  electrolyticaily,  a-  the  figures  for  each  pair  differ 
so  widely  :  and  so  forth. 

It  is  to  be  noted  that  to  accomplish  electrolysis  al  any 
considerable  rate,  with  E.M.F.'s  just  above  minimum,  we 
mn-t  have  the  ions  in  sufficient  concentration  ;  for  thi  ■ 
reason,  while  it  is  true  thit  the  direct  electrolysis  of  the 
water  of  a  solution  may  be  possible,  it  is  usually  a 
>  larv  action,  the  higher  concentration  of  the  salt  ions 
causing  electrolysis  of  the  salt  rather  than  of  the  wat 
take  place  chiefly,  in  spite  of  the  lower  K.M.F.  at  whicl 
the  latter  can  occur.  The  same  tiling  explains  the  fact  that 
chlorine  displaces  oxygen,  for  example,  so  much  less  readily 
and  rapidly  than  bromine,  though  the  minimum  figures  for 
a  and  for  bromine  lie  so  near  together. 

The  same  fui.damentai  principles  throw  light  on  the 
decomposition  of  water  by  metals  with  evolution  of  ir.  drogen. 
From  the  formula  for  the  K.M.F.  of  a  cell,  we  see  that  the 
conditions  f.n  ourable  to  the  displacement  of  hydrogen  are. 
high  osmotic  pressure  of  the  hydrogen  ion?,  low  osmotic 
ire  and  high  solution-pressure  on  the  part  of  the 
metal.  Potassium,  for  example,  decomposes  water  on 
account  of  its  enormous  solution-pressure,  /.in :  decomp 
water  in  acid  solutions  because  the  concentration  of  the 
hydrogen  ions  is  considerable  ;  and  in  alkaline  soluti 
though  the  hydrogen  concentration  is  slight,  because  the 
zinc  concentration,  through   the  form 

slighter  Still  ;  but  it  will  not  decompose  water  in  a  neutral 
solution  of  zinc  sulphate,  where  the  zinc  concentration  is 
hii;h  and  the  hydrogen  concentration  low.  In  the  electro- 
of  a  solution  of  a  salt  the  same  principles  still  hold : 
metal  or  hydrogen  will  be  precipitated  according  to  the 
solution-pressure  of  the  metal  and  the  relative  magnit 
of  io:iic  concentration  of  metal  and  of  hydrogen.  The 
practical  bearings  of  this  are  obvious. 

Attention   is  drawn  to  the  formation  at  th  -,  ol 

compounds,  by  the  coalescenc  of  two  similar  ions  deprived 
of  tl  hatfi   -—not  only  molecn'es  of  elements. 
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bat  such  bodies  as  II.S,Os  ami  [C.t'.t  >,.•  Both  this,  and  the 
variation  i>f  osmotic  pressure  at  the  electrodes  by  altering 
th<  I  M.I',  applied,  promise,  especially  in  the  domain  of 
organic  chemistry,  to  be  fruitful  in  the  preparation  of  new 
eomponnds  electrolvtically. — J.  T.  D. 

Iodoform,  Electrolytic  Preparation  of.  K.  Kibe  and 
A.  Herz.     Zeits.  f.  Klektrochem.  4,  [4j,  1897,  113. 

Si     under  XX.,  page  932. 

J'l militates,  Alkaline  Earth  [XP6O3]  ;  Manufacture  and 
Properties  of I  (I.Kassner.  Rev.  Chem.  Ind.  1897,8, 
227. 

See  under  VYl.,page  913. 

(£.)  — ELECTROMETALLURGY. 

Chromium,  Electro-Metallurgical  Process  for  obtaining. 
Aschermann.  D.B.P.  No.  93,744,  June  30,  1896.  Zeits 
fur  Elektrochem.  4,  [8],  214. 

A  i.is-TiGirr  electric  smelting  furnace  of  cast  steel,  with  a 
very  dense  movable  carbon  electrode,  is  used.  A  tightly 
fitting  crucible  of  graphite  is  placed  within  the  outer  ease 
of  steel,  and  is  charged  with  10  parts  of  chromium  sesqui- 
oxide  and  23  parts  of  antimony  sulphide,  or  with  10  parts 
of  chromium  sesquioxide,  10  parts  of  sulphur,  and  23  parts 
of  pure  antimony.  The  former  mixture  is  to  be  preferred, 
since  a  better  yield  is  obtaiued  w  hen  it  is  used,  and  the 
crucible  suffers  less.  The  apparatus  is  closed,  and  a  current 
of  from  20" — 25  amperes  is  passed  through  it.  This  suffices 
to  melt  the  mixture,  and  causes  an  exothermic  chemical 
reaction  to  occur.  When  the  reaction  is  completed,  a 
deposit,  chiefly  amorphous,  of  antimony  trioxide,  antimony 
>ulphide,  and  chromium  sequioxide  will  be  found  upon  the 
upper  part  of  the  crucible  and  furnace,  whilst  in  the  crucible 
it  -elf  there  will  be  found  a  molten  alioy  of  chromium  and 
antimony,  distinctly  crystalline  in  structure.  By  repeated 
melting  in  this  furnace  it  is  possible  to  remove  every  trace 
of  antimony  from  the  chromium,  but  this  method  of  purifica- 
tion is  inconvenient  and  costly.  A  simpler  and  less  expensive 
plan  is  to  break  the  alloy  when  cold  into  small  pieces,  and 
to  drive  out  the  antimony  from  these  by  volatilisation  at  a 
white  heat  over  an  ordinary  coke  or  coal  fire.  Molten 
chromium  takes  up,  or  dissolves,  a  considerable  amount  of 
carbon.  Ou  cooling,  this  carbon  separates  out  as  graphite. 
Chromium  i<  volatilised  at  temperatures  over  2,000   G. 

— 1.  B.  C.  K. 

XII.— FATS.  OILS,  AND  SOAP. 

Veyras,  Artificial,  Manufacture  of.    C.  Baron.    Rev.  (him. 
lud.  1897,  8,225. 

A  vessel  holding  about  6,000  kilo>.,  built  of  tinned  steel 
in  the  shape  of  a  cylinder  with  an  inverted  cone  at  the  base, 
provided  with  an  air  agitator,  a  dry  steam  coil,  and  several 
draw-off  cocks  at  different  positions,  is  charged  with  1,000 
kilos,  of  neutral  wool  fat  (extracted  with  petroleum  spirit) 
and  5,000  kilos,  of  cod-liver  or  whale  oil.  The  liquid  is 
heated  by  means  of  the  steam  coil,  agitated  for  three  hours, 
then  allowed  to  rtst  and  cool  for  the  same  period,  and  the 
water  is  withdrawn.  The  oil  is  again  heated  to  40°,  150 
kilos,  of  hydrogen  peroxide  and  450  kilos,  of  water  added, 
and  the  whole  agitated  for  five  hours  at  a  pressure  of 
two  atmospheres.  The  resulting  product  forms  an  excellent 
moeilon,  having  a  yellow  colour,  and  being  easily  emulsified 
and  absorbed  by  the  skins.  It  is  very  important  that  the 
wool  grease  shall  be  free  from  (sulphuric)  acid,  lest  this 
should  dissolve  traces  of  iron,  and  so  give  rise  to  the 
darkening  of  the  leather  owing  to  the  formation  of  iron 
inks.     (See  also  p.  937.) — F.  H.  L. 

Degras,    Genuine    and  Artificial,   Distinction  between. 
1  .  .lean.      Rev.  Chim.  Ind.  1897,  8,  227. 

See  under  XXIII.,  page  937. 

/.'-    "oi.  The  Examination  of.     S.  Weinwucm.     (hem. 

Zeit.  1897,  21,  [52],  519. 

See  under  XXI 1 1..  /).;/•   939. 


XIII.-FMMENTS,  PAINTS ;  KESINS, 
VARNISHES ;  INDIA-RUBBER.  Etc. 

{A.)— PIGMENTS,  PAINTS. 

Red  Lead,  The  Dissociation  of.     H.  Le  Chatelier.     Bull. 
Soc.  Chim.  1897, 17,  791—792. 

Red  lead  at  the  upper  closed  end  of  a  vertical  tube,  the 
lower  end  of  which  was  connected  with  a  mercury  mano- 
meter, was  heated  to  temperatures  which  were  determined 
by  the  author's  thermopile,  and  its  dissociation  pressures 
found  to  be,  at  445°  C,  5  ;  500%  60  ;  555°,  183  ;  and  636°, 
763  mm.  Thus  in  air  (oxygen  at  150  mm.  pressure),  red 
lead  cannot  be  formed  above  550°  C,  but  is  produced  most 
rapidly  about  500°  C. 

Red  lead  was  found  to  undergo  allotropic  change  at  580  , 
the  oxide  melting  at  830  .  The  author  considers  that  when 
melted  litharge  is  exposed  to  air,  red  lead  is  formed,  and  is 
dissolved  as  formed  in  the  litharge,  the  dissociation  pressure 
being,  in  effect,  lowered  through  dilution  of  that  red  lead  in 
the  excess  of  litharge.  On  subsequent  cooling,  the  red 
lead  tends  to  separate  out  in  the  solid  form  and  then 
suddenly  finding  itself  under  a  pressure  of  30  atmospheres, 
it  is  decomposed  in  the  act  of  solidification  and  thus  breaks 
up  the  mass.— ,1.  T.  1). 

"  Mosaic  Gold"  {JCrt/staUine  Stannic  Sulphide'),  Pre- 
paration of,  J.  Lagutt.  Zeits.  angew.  Chem.  1897, 
557. 
According  to  most  of  the  text-books,  the  reason  for 
including  ammonium  chloride  in  many  of  the  recipes  used 
for  preparing  bisulphide  of  tin,  is  to  prevent  the  temperature 
of  the  mass  rising  too  high  and  thus  causing  the  for- 
mation of  the  monosulphide.  This  explanation  is  evidently 
erroneous,  and  the  role  of  the  ammonium  salt  is  rather  a 
chemical  one  ;  for  the  author  finds  that  in  order  to  obtain  a 
satisfactory  product  it  is  necessary  to  have  the  tin  present  in 
a  volatile  form,  or  to  add  to  the  other  ingredients  some 
substance  which  shall  cause  the  metal  to  assume  this  shape, 
such  as  mercuric  chloride,  bromine,  hydrochloric  acid,  or 
ammonium  chloride. 

The  following  formula;  give  good  results  : — For  a  pale 
yellow  mosaic  gold,  50  grms.  of  crystallised  stannous 
chloride  and  25  grms.  of  flowers  of  sulphur;  for  a  reddish 
shade,  50  grms.  of  50  per  cent,  tin  amalgam,  25  of  crystal- 
lised stannous  chloride,  35  of  ammonium  chloride,  and 
35  of  sulphur.  The  materials  are  finely  powdered  and  are 
ignited  gradually  in  a  glass  retort  covered  wilh  asbestos  in 
the  flame  of  a  large  blowpipe,  which  should  be  moved  about 
periodically  in  order  that  the  charge  may  be  equally  heated 
all  through.  During  the  operation  the  colour  of  the  mass 
should  be  dark  brown  ;  if  it  become  black  owing  to  the 
formation  of  stannous  sulphide,  the  flame  should  be  lowered. 
The  yield  is  about  57  per  cent,  of  the  theoretical,  calculated 
ou  the  amount  of  tin  employed. — F.  H.  L. 

Driers  and  their  Effect  on  Linseed  Oil.    M.  Weger.    Zeits. 

angew.  Chem.  1897,  401,  542,  and  560. 
The    first    portion    of    this    article    consists   chiefly   of  a 
criticism  of  Aiusel's  paper  (this  Journil,  1897,  685). 

Inasmuch  as  a  substance  can  only  act  on  linseed  oil  as 
a  drier  if  it  be  in  a  state  of  true  solution,  the  chief  advan- 
tages that  the  resinates  and  linolcates  of  lead  and  manga- 
nese possess  over  the  metallic  oxides  formerly  employed,  lie 
in  their  ready  solubility  at  lower  temperatures,  a  pheno- 
menon which  evidently  demands  that  they  shall  be  com- 
pounds and  not  simply  mixtures.  At  the  present  time  there 
is  no  means  of  deciding  whether  the  resin  and  linseed  acids 
found  on  analysing  these  driers  are  present  as  metallic  salts, 
or  whether  they  merely  exist  in  the  free  state  or  as  esters, 
side  by  side  with  uncombiued  inorganic  bases  ;  aud  the 
suggestion  recently  made  by  Amsel  {loc.  crV.)  that  the  point 
may  be  settled  by  a  simple  determination  of  the  total 
mineral  matter  is  obviously  quite  valueless.  Until,  there- 
fore, some  new  analytical  process  has  been  worked  out 
which  will  throw  more  direct  light  on  the  constitution  of 
these  bodies,  it  is  necessary  to  estimate  the  soluble  inorganic 
matter  (i.e.,  the  lead  or  manganese  soluble  in  such  liquids  as 
oil  of  turpentine,  &c,  because  combined  with  resin  or  linseed 
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Is)  and,  by  Beans  of  the  combining  proportions  all 
L'non  (this  Journal,  i-  to  calculate  this  either  into 

itsiiititf  or  lioaloatOi  according  to  the  average  aoid  01- 
saponification  number  of  the  whole  sample.  As  an  instance, 
:i  fnstil  mangano-lead  resinate,  contained  9*90  per  rent. 
■  ■f  soluble  I'll,  and  I *43  per  cent,  of  soluble  Mn,  other 
metals  being  absent.    Tin.-  material  via-  therefore  i  omposed 

of  (9*8  x  ""  =)  ll  per  cent.  of  lead  resinnte  and 
(1*43  x    '.".'      )  27  per  cent,  of  the  corresponding  nuuganic 

o  .1 

salt,  or  88  per  cent,  of  active  ingredients  in  till;  and  the 
amount  of  free  resin  (colophony)  must  have  been  30  or  85 
pei  cent, 

tassel's  plan  of  estimating  the  moisture  in  the  soluble 
driers  is  not  of  much  use.  for  the  reainates  ol  li  ad  and 
manganese  obtaiued  by  precipitation,  generally  contain  About 
1.  par  cent,  of  water  in  their  air-dried  condition  :  and  it  never 

•  to  80  or  33  per  cent.  Linoleates  prepared  in  a  similar 
manner  arc  very  dif&oull  to  dry,  often  retaining  water  in 
distinct    drops,   whence    it    follows    that    they   are  of   little 

practical  value,  ami  they  are.  indeed,  seldom  if  ever  met 
with  commercially.  Detenuiuatioo  of  the  moisture,  in  fact, 
only  serves  to  distinguish  between  fused  and  precipitated 
resinate-.  which  cannot  always  be  done  with  certainty  by 
means  of  the  microscope. 

The  author  has  investigated  the  action  of  a  number  of 
other  compounds  of  manganese  on  linseed  oil,  including  the 
monoxide,  sesqnioxide,  and  dioxide,  each  in  the  hydrated 
state,  ordinary  black  oxide,  chloride,  sulphate,  nitrate,  i 
mate,  borate,  carbonate,  oxalate,  succinate,  citrate,  tartrate, 
benxoate,  formate,  and  acetate.  The  sails  of  organic  acids 
just  mentioned,  with  the  exception  of  the  acetate,  appear 
unsnited  for  the  manufacture  of  varnishes,  a-  they  offer  no 
advantages  commensurate  with  their  high  prices.  The 
acetate  yields  a  well-drying  varnish  on  heating  with  the  oil 
for  two  hours  at  120°:  the  nitrate  is  decomposed  between 
l 'Jo  and  140°,  aud  the  resulting  oxide  dissolves  completely 
at  Kill  to  17H  ;  the  black  oxide  involves  a  temperature  of 
350°.  The  hydrated  oxides  all  dissolve  between  17o  and 
'-"-'ii  .  but  before  being  taken  into  use  they  should  be 
examined  as  to  the  amount  of  metal  and  available  oxygen 
the]  contain,  for  they  vary  very  much  in  purity,  as  is 
shown  in  the  auuexed  table: — 

Composition  of  Coxmbrciat,  Manganese  Htdrates. 


Mn. 


Mull   .11   ll   . 

Mil  "  .il.'i. 
UnO.II  ■• 


Per  Cent. 

38-11— 5367 

tin:,- 52*63 

51-70 


Available  O. 


Per  Cent. 
10*14—10*8; 
5 '55— 11*05 


The  proportiou  of  manganese  in  the  borate  of  commerce 
ranges  from  5  to  22,  being  usually  about  IS,  aud  the  sub- 
stance apparently  cousists  of  2Mu0.3B*l  > . . ;» H  <  >.  Whilst 
iu  the  case  of  an  addition  of  21,  per  cent,  of  mang 
sesquihydxate  agitated  and  intimately  mixed  in  the  cold  by 
means  .if  a  current  of  air,  with  linseed  oil,  from  20  to  ;!0 
hours  were  required  to  show  drying  effect,  and  with  10  per 
cent,  of  manganese  sulphate  rubbed  up  for  four  hours  (cold) 
with  the  oil.  s.ime  30  hours  were  required,  yet  in  the  ease  of 
1  per  cent,  of  manganese  borate  (containing  20  per  cent. 
Mn  )  after  rubbing  up  for  one  hour  vcold),  the  time  for  drving 
was  only  7  to  15  hours.  Thus,  whilst  an  undissolved  drier  is 
without  action,  a  long-continued  and  extremely  intimate 
mixture  of  drier  with  oil,  can.  even  in  the  case  of  other  than 
completely  soluble  preparations,  to  a  certain  extent  replace 
iin  raising  of  the  temperature.  The  ready  solubility  of 
borate  of  manganese  presumably  depends  on  the  acidity-  of 
the  oil,  for  the  acid  number  of  ordinary  samples  is  about  8*5, 
aud  this  represents  a  capacity  for  dissolving  0*15!  per  cent. 
of  Mu  (as  monoxide),  which  is  amply  sufficient  to  yield  a 
quick-drying  varnish. 

Turning  to  the  influence  of  driers  in  general  on  linseed 
oil.  it  should  be  noted  that  an  exact  determination  of  the 
speed  at  which  varnish  dries  is  a  problem  of  considerable 
difficulty,   and    two    different    observer*    working    on    one 


-ample  under  apparent))  similar  atmospheric  and  othei 
conditions  may  find  i  -  amounting  to  85  pi  i 

in  the  time  required.  The  drying  is  affected  h.v  alterations 
in  the  temperature,  moisture,  and  rate  ,,f  motion  of  the  air. 
and,  notably,  by  the  degree  of  light  to  which  the  glass  plates 
carrying  the  films  of  oil  I,     Variations  of  one 

half  to  one  boar  may  often  be  experienced  between  two 
trials  of  the  sam.  specimen  of  varnish  at  different  times  in 
one  day,  or  ol  50  per  cent,  between  tests  made  in  th 
and  at  night  ;  while  a  sample  drying  in  two  hours  in  the 
direct  rays  of  the  sun  ma*  take  five  or  even  eight  hour-  if 
it  is  onlj  plac.l  in  diffused  daylight,  ffoi  these  and 
similar  reasons  it  is  impossible  to  express  the  value  ol  ant 
particular  drier,  or  the  speed  of  any  definite  varnish,  in 
absolute  terms;  audit  is  indispensable,  therefore,  that  all 
the  materials  which  have  to  be  studied  shall  be  t' 
simultaneously,  or  that  they  .-hall  be  examined  in  Juxta- 
position to  a  standard  varnish  the  behaviour  of  which  is 
thoroughly  understood. 

To  prepare  a  suitable  standard,  manganese  resinate  might 
be  dissolved  by  heating  to  1 5U  in  about  four  times  its  weight 

of  a  pure  lin-eed  oil  kept  specially  for  the  purpose,  the 
solution  tillered,  and  diluted  till  it  contains  a  convenient 
amount  of  metallic  mBDganese,  •' y  ,  0'  1  per  cent.  This 
may  be  rendered  still  weaker  if  necessary  :  but  it  is  import- 
ant to  observe,  for  reasons  indicated  hereafter,  that  the 
varnish  must  be  freshly  made  up  each  time  it  is  employed. 

It  is  usually  believed  in  the  trade  that  there  is  a  well 
defined  limit  to  the  proportion  iu  which  lead  or  manganese 
may  be  advantageously  introduced  into  linseed  oil,  because 
above  a  certain  point  the  drying  power  of  the  varnish  i- 
thereby  diminished.  Evidence  of  this  retrogression  the 
.  author  cannot  discover  j  and  while  the  rapidity  of  drying  at 
first  increases  with  every  addition  of  drier,  provided  al 
that  the  metal  is  actually  dissolved,  exc  --  of  tie-  latter 
simply  produces  no  eftect  on  the  speed.  As  the  result  of  a 
large  number  of  experiments,  for  full  detail- of  which  the 
original  communication  must  be  consulted,  YVeger  finds  that 
for  all  practical  purposes  the  maximum  in  the  case  of  man- 
ganese resinate  is  0*25  per  cent,  of  metal,  or,  if  a  mangano- 
nad  resinate  be  employed, U*5  per  cent,  of  l'b  and  0*1  per 
cent,  o''  Mn.  Corresponding  tests  with  the  linoleates  do  not 
yield  equally  clear  indication-,  but  it  i-  certainly  useless  to 
add  more  than  0*2  per  cut.  of  Mu  in  the  shape  of  it-  lino 
1.  ale.  and  probably  ll'  1  per  ceut.  would  be  preferable.  S,uch 
quantities  as  these,  moreover,  must  only  be  introduced  into 
the  oil  when  speed  is  the  primary  consideration  ;  for  it  seems 
to  be  well  recognised  that  the  durability  nt  the  film  is 
seriously  affected  by  increasing  the  amount  of  foreign 
matter  present,  or,  in  other  words,  that  linseed  oil  by  it-elf 
yields  the  most  permanent  varnish  of  all. 

Varnishes  containing  manganese  linoleate.and  occasionally 
those  with  the  corresponding  borate,  do  not  attain  their  full 
drying  power  until  they  are  eight  days  old :  while  sir-has 
are  made  with  mixtures  of  lead  and  manganese,  or  with 
litharge  and  black  oxide  of  manganese  in  the  old-fashioned 
way,  are  apt  to  diminish  in  speed  on  keeping,  more  particu- 
larly during  the  first  few  weeks.  This  peculiarity  does  not 
■  of  itself  negative  the  idea  that  a  varnish  is  improved  bv 
for  rapidity  of  drving  is  manifestly  only  one  of  a  number  of 
properties  sought  aft.  r  iu  these  products. 

Attempts  were  made  to  discover  if  there  is  any  practical 
difference  between  the  activity  of  a  definite  amount  of  lead 
or  manganese  in  the  form  of  the  linoleate  and  the  same 
quantity  of  metal  as  resinate  ;  some  of  the  results  seem  to 
be  slightly  iu  favour  of  the  fatty  salt,  but  the  eviden 
not  yet  conclusive.  I  Ither  experiments  show  that  it  is 
immaterial  whether  the  drier  ( lJb  +  Mm  is  dissolved  in  the 
oil  at  ordinary  atmospheric  temperatures  or  by  heating  them 
(drier  and  oil)  together  at  150"  to  260    £ —  K.  H.  L.. 

PATENTS. 
Anti-fouling  Composition  or   Paint  for  Ships,  A   New  or 
Improved.      K.Scott,  Swansea.      Eng.  Pat.  25,549,   Nov 
13,  189$. 

(  >xe  ewt.of  tallow,  two  of  sulphur, two  of  resin  (colophony), 
12  lb.  of  verdigris,   and   1   gall,  of   turpentine    arc   ■; 
together,  and  the  con-position  is  used  either  hot  or  cold  as 
may  be  more  convenient. —  !•'.  H.  I.. 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


[Nov.  80, 1897. 


Coating  Ships'  Bottoms  to  Prevent  Fouling  and  Corrosion, 
Impts.  in  :  applicable  also  to  the  Coating  of  Tanks  and 
the  like  to  Prevent  Corrosion.  A.  C.  Furse,  London. 
Eng    Pat.  25,675,  Nov.  14,  1896. 

Tins  consist.-  of  finely-divided  metallic  aluminium  suspended 

iu  a  vehicle  composed  of  liquid  celluloid,  or  shellac  dissolved 

in  a  suitable  solvent. — F.  H.  L. 

Manufacture  of  [Red~\  Lead  Pigments,  Impts.  in  or 
connected  uith  the.  .1.  Fairlie,  Glasgow.  Eug.  Pat. 
.  23,  Not.  -J!,  189G. 
The  object  of  this  patent  is  to  treat  red  lead  in  such  a  way 
that  it  shall  not  settle  or  deposit  from  linseed  oil  after  it 
has  been  ground  therein ;  so  that  it  may  be  put  on  the 
market  ir.  the  form  of  a  paste,  as  is  done  with  white  lead. 
To  the  dry  pigment  are  added  sodium  chloride  aud  sulphate, 
potassium  iodide  and  bromide,  magnesium  chloride  and 
sulphate,  and  calcium  chloride  in  amounts  not  exceeding 
1  per  cent,  altogether  :  and  the  whole  is  mixed,  "  levigated 
with  water,"'  and  dried. — F.  H.  L. 

Glaze  Paint  specially  for  Painting  Ships'  Bottoms,  Process 
for  the  Production  of.  L.  de  Bruycker,  Hamburg.  Eng. 
'Pat.  7128,  March  18,  1897. 

250  grms.  of  aloes  are  dissolved  in  100  grins,  of  methylated 
spirit,  4,000  grms.  of  "thick  turpentine,'  and  750  grms.  of 
linseed  oil  added,  aud  the  whole  boiled  till  no  scum  is 
formed.  950  grms.  of  liuseed  oil  are  boiled  separately  with 
25  grms.  of  lead  acetate,  10  grms.  of  white  lead,  and 
15  grms.  of  litharge  until  the  mass  beccmes  dark  brown, 
and  it  is  then  combined  with  the  first  mixture.  Finally, 
the  composition  is  thinned  with  750  grms.  of  petroleum 
spirit  and  250  grms.  of  oil  of  turpentine,  the  desired  pig- 
ment is  introduced,  and  the  paint  is  ground  iu  the  usual 
manner. — F.  H.  L. 

Wood-Stain.  New  or  Improved.  II.  E.  Junghans,  Schram- 
berg,  Wiirttc-mberg.     EDg.  Pat.  7540,  March  23,  1897. 

The  application  of  a  dye  dissolved  in  water  or  alcohol  to 
wood  has  the  disadvantage  of  causing  the  grain  to  "  rise  "  ; 
and  when  the  surface  is  sandpapered  again  to  make  it 
smooth,  the  stain  is  apt  to  be  removed  irregularly.  To 
obviate  this  trouble,  the  inventor  uses  as  a  solvent  for  his 
colouring  matter,  benzene,  turpentine,  or  the  anthracene  oil 
known  in  commerce  under  the  name  of  carbolineum. 

— F.  H.  i.. 

Anti-Fouling   and   Anti-Corrosive    paint,   An    Improved. 

R.  Hingstou  aud  J.  C.  Rankin,   Sydney,  N.S.VV.     Eng. 

Pat.  8811,  April  6,  1837. 
The  following  substances  are  grouud  together :  —Red 
ochre,  38  lb.;  yellow  ochre,  29  ;  purple  oxide  of  "zinc" 
("  purple  brown  "),  3  ;  "  double-boiled  "  liuseed  oil,  19,  and 
terebene,  15  1b.;  also  turpentine  and  methylated  spirit,  of 
each  8  oz.  Finally,  5  lb.  of  mercuric  chloride,  1  )b.  of 
copper  sulphate,  and  1  lb.  of  white  arsenic  are  added  in  fine 
powder,  and  the  whole  is  well  stirred  up. — F.  H.  L. 

Insulating  and  Weather-,  Acid-,  and  fire-Resistant 
Material  applicable  as  a  Paint,  or  for  other  Purposes ; 

An    Improved.     J.  Stacker   and    II.    Zander,    Rathenow, 
my.     Kng.  Pat.  16,490,  July  12,  1897. 

Three  parts  of  caustic  alkali  are  dissolved  in  20  of  soda  or 
potash  water-glass,  10  of  fireclay  are  added,  and,  after 
standing  two  hours,  2  of  clay  powder,  6  of  '•  asbestos  powder"' 
or  "wool,"  and  the  desired  colouring  matter  are  introduced, 
and  the  whole  mixed  together.  For  impregnating  canvas, 
sail-cloth,  &c,  this  composition  is  treated  at  100'  C, 
with  10  parts  of  earth-nut  oil  and  5  of  hydrochloric 
acid;  for  use  as  a  waterproof  paint,  it  is  ground  with 
5  parts  of  earth-nut  oil  alone;  aud  for  the  preparation  of 
an  insulating  mass  or  a  substitute  for  hard  rubber,  it  is 
mixed  with  oil  as  in  the  last  case,  tut  with  the  addition  of 
2  part.-  of  isinglass.  The  plates,  &c.  made  from  it  are 
moulded  at  li  o    to  120    C.  under  hydraulic  pressure. 

— F.  H.  L. 


Composition  specially  adapted  fur  Printers'  Inking  Rollers 
and  the  Like,  Improved  Compound  or  J.  W.  White, 
London.     Eng.  Pat.  17,123.  July  20,  1897. 

This  composition  consists  of  gelatin,  1  lb. ;  golden  syrup, 
3  lb. ;  oxide  of  zinc,  1  oz.  ;  glycerin,  1  gill ;  and  water, 
quant,  stiff.  The  addition  of  the  zinc  oxide  to  the  ordinary 
formula  causes  the  rollers  to  have  an  opaque  white  surface  ; 
and  it  is,  therefore,  easy  to  see  whether  they  are  properly 
clean,  before  a  pale-coloured  ink  is  appli"d  to  them. 

— F.  H.  L. 

White  Lead,  Improved  Apparatus  for  Use  in  the  Manu- 
facture of.  A.  H.  Evles,  Pelhamville,  New  York,  U.S.A. 
'Eng.  Pat.  19,030,  Aiig.  17,  1897. 

Tins  specification  describes  an  improved  carbonising 
machine  for  use  in  the  manufacture  of  white  lead  by  the 
precipitation  process.  A  cylindrical  ve  sel  mounted  on 
hollow,  horizontal  axles  is  provided  on  its  inner  surface 
with  a  number  of  bars  of  perforated  angle-iron,  bolted  to 
the  walls  in  a  direction  parallel  to  its  axis,  but  divided 
into  several  short  lengths,  and  so  fixed  that  each  length 
"  breaks  joint  "  or  is  "  staggered  "  as  regards  its  neigh- 
bours. These  pallets  or  beaters  act  as  agitators,  and  as 
the  barrel  revolves,  its  contents  are  thoroughly  and  uniformly 
exposed  to  the  action  of  the  gases  present  in  the  vessel. 
The  inlet  pipe  is  branched  so  that  carbonic  acid  and  oxygen 
can  be  introduced  together  ;  and  both  inlet  and  outlet  are 
fitted  inside  the  vessel  with  baffle  plates. — F.  H.  L. 

(B.)— RESINS,  VARNISHES. 

Varnish,  Unboiled  Linseed.  H.  Amsel.  Chem.  Zeit. 
1897,  21,  690. 
An  unboiled  linseed  varnish  may  be  defined  as  a  product 
which  has  been  made  by  dissolving  a  metallic  resinate  or 
"  oleate "  in  linseed  oil  at  a  temperature  not  exceedius 
180°  C,  in  contradistinction  to  one  prepared  by  the  original 
process  of  heating  the  oil  with  metallic  oxides  at  or  above 
250  \  The  author  has  examined  a  large  number  of  these 
materials — some  of  his  own  manufacture,  others  com- 
mercial specimens — with  regard  to  their  speed  of  drying 
and  the  character  of  the  films  they  yield ;  and  he  now 
(jhis  Journal,  1895,  814)  concludes  that  they  are  at  least 
equal  in  value  to  the  old  high-temperature  varnishes. 
Whenever  the  samples  do  not  dry  satisfactorily  on  glass  iu 
24  hours,  he  employs  Kissling's  process  of  determining  the 
weight  of  oxygen  they  absorb  in  a  definite  period  of  time, 
either  in  the  sun  or  in  diffused  light ;  but  as  both  tests  lead 
to  the  same  result,  and  the  latter  takes  much  longer  to- 
carry  out,  he  prefers  the  former  method.  "  Ozonised  "  oils 
in  general,  dry  more  slowly  than  boiled  varnishes,  but  they 
yield  remarkably  smooth  and  brilliant  films  which  should 
render  them  specially  suitable  for  many  purposes. 

To  distinguish  between  resin  oil  aud  mineral  oil  in  linseed 
oil  varnish,  the  sample  may  be  rubbed  down  with  zinc 
oxide  ;  if  the  mass  thickens  to  a  cheese-like  consistency  in 
24  hours,  the  former  is  present,  whereas  mineral  oil  has  no 
such  effect.  Ten  or  more  per  cent,  of  cotton-seed  oil  in  a 
varnish  can  also  he  detected  in  a  precisely  similar  manner. 

— F.  H.  L. 

Bals<ims,  Resins,  and  Gum  Resins,  Rational  Examination 
of.  K.  Dieterich.  Chem.  Rev.  Fett  u.  Harz  Ind.  4, 
[17],  233. 

See  under  XXIII.,  page  940. 

PATENT. 

Tarnishes,  Paints,  and  the  like;  Impts.  iu  or  connected 
with  the  Manufacture  of  I.  Goldblum,  Lubliu,  Russian. 
Poland.     Eng.  Pat.  18,519.  Aug.  10,  1897. 

As  a  partial  or  total  substitute  for  linseed  oil  varnish,  50 
parts  of  common  resin  (colophony)  are  dissolved  in  100 
parts  of  benzene  or  some  similar  solvent,  12  to  15  parts  of 
crystallised  sodium  carbonate  are  added,  aud  the  whole 
finally  filtered  or  decanted.  "Washing"  paints  may  be 
made  by  grinding  pigments  to  a  stiff  paste  with  boiled  oil. 
allowing  the  mixtures  to  dry,  and  then  grinding  the  resulting 
powder  with  the  above-mentioned  vehicle. — F.  H.  L. 
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(C.)— IND1A-RUBBKR,  &c. 
OuttaPtrcka,  Composition  of.    .1.  A.  Moutpellicr.     Rev. 
Chim.  [ad.  1897,8,237.   (See  also  this  Journal, 

(ii  1 1  v  pereha  consists  of  a  mixture  of  three  resins 

I     :i    ;  flvaoile,   (   „ll   ();  and   albane,   i     II  .<•        II,, 
Bret  is  the  bod]  to  which  the  material  owes  its   industrial 
value,  and  it  forms  from   10  to  S5  per  cent,  of  the  whole. 
At  in   to  SO  C.    it   is  whit.-.  s,,ft.  but  not    elastic  j 
it   b  ■■  ■   Ion    and  past]  :  between   IU0    and    110    il 

softens;  and  at  180  it  melts,  boils,  and  is  decomposed  into 
an  oil  and  a  gaseous  hydrocarbon.  Gutta  is  Boloble  in 
chloroform,  toluene,  and  carbon  bisulphide ;  insoluble  in 
dry  alcohol,  aod  also  ether— at  least,  after  treatment  with 
t!',-  former.  It  oxidises  in  the  air,  ami  i-  decomposed  by 
hot  nitric  acid,  formic  and  hydrocyanic  acids  being  forme! . 
Hydrochloric  acid  converts  it  into  a  dark  brown  suhsts 
Flunrilc  is  a  yellowj  brittle,  amorphous  resin,  softening 
about  ."hi",  ami  melting  at  100 — !KiJ.  It  is  heavier  than 
water.  It  dissolves  cold  in  drj  alcohol  and  ether,  benzene, 
toluene,  oil  of  turpentine,  carb  in  bisulphide,  and  chloroform. 
Strong  alkalis,  weak  acids,  and  concentrated  IK 'I  arc  with- 
out action.  Albane  i-  a  white  resin,  crysl  illising  from  hot 
alcohol,  softening  at  160°,  and  melting,  without  decomposi- 
tion, at  175' — 180  .  It*  solubility  resembles  that  of  fluavile, 
except  thai  alcohol  onlj  takes  up  5'  1  per  cent,  in  the  cold 
and  SI  per  cent,  at  the  boiling  point  In  presence  of  acids 
and  alkalis  it  also  behaves  like  Buavile.  Heated  to  130  il 
loses  one  molecule  of  water. 

Attempts  to  value  the  pitta  percha  of  commerce  should 
be  based  on  the  determination  of  the  proportion  of  pure 
gutta.  moisture,  and  other  impurities, — F.  II.  I.. 

in  .-TANNING.  LEATHER.  GLUE.  SIZE. 

Canaigre,  Cultivation  of.     W.  Eitner.     Der  Gerber,  23, 
554   ,  232. 

1'.  A  mo:  i  i-.  of  Turin,  in  a  pamphlet  entitled  "II  Canaigre," 
gives  a  verj  full  description  of  us  properties,  and  also 
advocates  the  cultivation  of  the  root  in  Italy. 

This  has  been  alreadj  in  Arizona  and  New 

Mexico  by  several  companies.  The  commercial  result-  ar, 
yet  unknown,  but  there  is  little  doubt  that  in  America, 
canaigre   extract  will  to  a  great  extent    n  mbier. 

The  author  has  made  several  attempts  to  grov  canaigre  in 
Vienna  and  in  Bosnia,  latitude  13  .  but  without  success; 
the  cultivation    from  seeds   is    rarely  A   later 

trial  in  Smyrna  has  been  successful  on  a  small  scale,  but 
as  the  tirst  year's  roils  never  contain  much  tannin,  it  will 
be  some  time  before  the  experiment  can  be  pronounced  a 
success.  It  is  questionable  from  these  trials  whether 
ligre  will  grow  in  a  latitude  much  north  of  its  original 
habitat.  The  author,  however,  is  of  opinion  that  it  will  be 
successfully  grown  in  the  Levant. — J.  T.  \V. 

Palmetto  Extract.     \V.  Eitner.      Der  Gerber.  23, 
[550],  184. 
This  is  the  extract  of  the  root  of  a  kind  of   Palmetto  palm 

ypha    Palmetto')     which     is    grown    in    Georgia    and 
Florida.     An  analysis  of  the  extract  (30°  B.)  gave — 

Per  Cent. 

Tanning  matters 18"01 

Sol.  non-tannin 20*08 

Water 49*96 

Insoluble 3*71 

Ash 9*26 

The  amount  of  tannin  is  not  high  for  an  extract,  while 
the  non-tannin   is   coi  ind  easily    fennentabl- 

that  the  liquors  soon  become  sour. 

The  ash  consists  principally  of  potassium  chloride,  which 
appears  to  be  due  to  the  roots  having  been  treated  with 
potash,  and  afterwards  neutralised  with  HC1. 

Used    alone,    palmetto   extract    produces    a    hard   brittle 
leather,  of  a  dirty  reddish-grey  colour  ;   w  ith  other  materials. 
however,  it  makes  a  good  sole  leather.      It   is   best 
the  fiual  processes,  and  uot  in  the  colouring  pits. — J.  T.  W. 


Fermentation  Phenomena  in  Tan  Liquora.  I'.  Indreasch. 
Imp.  Research  Laboratory,  Vienna.  Der  Sorbet  23 
•"'il  .  89 j  23,  [548],  'J5." 
A  -i  rii.v  ,,f  nitrogenous  substance  is  absolutely  necetsarj 
for  the  proper  production  of  acid.  The  author  shows  thai 
thia   i-   furnished    bj    the    hides    themselves        Practical 

fermentations  wet aducted  iu  tan  liquors  from  different 

sour,,'-,    the     nitrogen    In    the    fermented     liquors     being 

estimated,  aid  also  its  mode  of  combination. 

1 'id  tin   liq  on  albumoses  and  peptones  along 

with  umido  acids   and    alkal produi  I-   ,'l    : 

in,  hide  fibroin,  and  seiniglutiii  are  also  present;  the 
latter,  or  a  v.tv  similar  body,  occurring  in  large  qu 
limed  hide.  Bated  -kins  introduce  differ,  nl  decomposition 
products  of  albuminoids  by  bacteria.  The  nature  of  the 
nitrogenous  compounds  was  examined  (alter  freeing  the 
liquid  from  tannin  by  gently  heating  with  Calcined  I 
by  means  ol  the  following  test-:  — 

1.   The    xantho- protein    reaction,      -j.    Millon's   i 
:'■.   Precipitation   with    Nat  in    and    HCI.      4.  The    liiuret 
reaction 

I'hc  following  table  (A)  gives  some  nitrogen  analyses  ,,i 
tau  liquors  i a  the  tanner]     - 

Tua  l     A. 


Number  of 
Colouring  Pits, 


Percent. 
1, mi  parts  Ilia 

Extract. 


Grin-.  N 

in  100  c.c. 

Liquor. 


I.  (weakest    

III 

vi 

VIII 

IX 

I.  I  weak.  - 

11 

Ill 

IV 

V 

VI 

Ill 

V 

VII 

I\ 

X 


0-6621 

o*  mi 

0*3233 
0-2113 


0-0138 

n  a, in 

o-oioo 

0-0082 


From  a  -<  i 

lurius  pits. 

Lark  liquors. 


0*3612 
0-3811 
0*3481 

0-2468 


0-0061 
0-01)64 
0-0068 
0-0065 

0*0048 


-  liquor. 
Has  and  pine 

I 'arks. 


0-24t*9 

0*1917 
0*1544 
0*1467 


0*0045 
0*0046 


f'r 

of  lo  sole-leather 

colonials'  p 
Pine  1>. 


It  wiil  be  noticed  (Table  B.  this  Journal.  1897,  7.3)  that 
the  acidity  ol  the  liquors  increases  with  the  amount  of 
nitrogen,  though  not  always  proportionately ;  tbi-  is  owing 
to  the  irregular  absorption  of  acids  by  the  hid  - 
which  the  nitrogenous  bodies,  even  m  the  same  -,  rles  of 
liquors,  are  not  always  of  similar  nature,  i  omparing  the 
N  in  the  used  liquors  (Table  A,  above)  with  that  of  the 
original  material-  (Ibis  Journal.  IMC.  748)  an  inciease  of 
N  i-  shown,  although  there  is  less  taunin,  and  this  increase 
can  only  come  from  the  hides. 

Fermentations  in  presence  of  hide  showed  conclusively 
that  the  increased  acidity  depended  solely  on  the  nitro"- 
genous  substances  present,  and  further,  that  not  only  i-  the 
soluble  uitrog.n  utilised,  but  that  the  fresh  or  slightly 
tanned  hides  directly  contribute  towards  the  fermentation 
in  a  similar  way  to  that  in  which  coagulated  albumin  or 
precipitated  casein  in  cheese,  influence  the  formation  of 
lactic  acid. 

The  hide  used  in  the  experiments  was  .  in  the 

following  way  : — Pieces  of  unhaired  hide  were  -baken  for 
several  hours  in  a  fresh  sterilised  lime  liquor.  The  lime 
was  then  removed  partly  by  washing  in  sterilised  water  and 
partly  by  passing  (  U_.  through  the  vessel.  The  hide  then 
remained  for  three  necks  in  water  saturated  with  CO..  in 
the  incubator  at  25",  tho-e  pieces  which  gave  no  develop- 
ment of  bacteria  on  a  gelatin  plate  being  used. 

The  following  tables  give  the  results  of  these  experi- 
ments. The  first  tible  (li)  gives  fermentations  in  a 
solution  of  glucose  3  grins,  per  100  c.c.  with  the  necessary 
mineral  salts,  but  no  other  nitrogenous  material  than  the 
sterilised  hide. 
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Table  B. 


Grm.  Lactic  Acid  in  ion  c.c.  after 

:i  Weeks  at  S0C  i  .  Inoculated  with  Lactic 

Acid  Bacterium  From  Tan  Liquors. 


Original  Solution. 


Oriirinnl 
Solution. 


l*2gnus.  -c.-jgrms.  17  "0  grms. 
Hide  per  Hide  per  Hide  per 
100  c.c.        lOOcc.       101)  c.c. 


Total  lactic  acid 

l_-ietic  acid  due  to  hide. 


0-0153 


0-1470 

o-ioi; 


0-2600 

0-L'il7 


0-5OO9 

0'435ti 


Table  C  gives  the  results  of  fermentations  of  the  most 
generally  used  materials.  Pine-bark  and  myrubolnn  liquors 
were  also  employed  after  removal  of  the  tannin,  in  order 
to  ascertain  its  influence  on  the  fermentation. 

Limed  cow-hide  and  calf  skin,  sweated  cow-hide  and 
bated  calf  skin  were  used.  The  figures  refer  to  the  weight 
of  dry  hide. 

Except  where  there  is  a  great  excess  of  hide  in  com- 
parison to  the  fermentable  non-tannins,  the  author  shows 
that  the  following  law  holds  good  : — The  formation  of  lactic 
acid  depends  on  the  previous  treatment  of  the  hide,  and 
with  the  same  hides,  is  proportional  to  the  weight  of  hide 
substance  present. 


Table  C. 

Fi  rmenlalion  with  Lactic  Acid  Bacterium  of  Tan  Liquors  for  20  Days  at  30°  C. 


Tanning  Material. 


Hide. 


I 'me  bark. 


f 


Per  Cent 
Tannin. 


Per  Cent 

Xon- 
Tannin. 


Tctal  Lactic  Acid  in  100  c.c.  of  Tan 
Liquor. 


La  tic  Aoid  per  100  c.c.  due  to 
Hide. 


Original 
Liquor. 


Original  Liquor  +  Hide. 


4-5  9-10  18-25 

(inns,  per  Grms.  per  Grms.  per 

100  c.c.       10  i  c.c.       100  ex. 


45 
Grms. 
Hide. 


9-10 
Grnis. 
Hide. 


ls-25 
Grms. 

Hide. 


Limed  cow  bide  . . 

Sweated  cow  hide. 
I  I 
,     Bated  calf  skin  ... 


Myrabolans  (    Limed  cow  hide...} 

(.    Sweated  cow  hide. . 


0*9653 
0*9652 


1-930-1 


hide. 

Limed  calf  skin... 
Bated  calf  skin. 


<>ak  hark Limed  cowhide... 

Hemlock  bark Ditto 

i  hikwood  extract Ditto 


9304 
1650 
1050 
3710 
4370 
0053 


1-000 

IT  |0 

1-000 
1-000 

rooo 

l-oco 
rooo 
rooo 

1-000 
1-000 
1-000 

rooo 
i  -ooo 

1-000 


11  •  ».-,2ii 
0-O430 
0-0520 
0-0180 
0-0520 
0-0430 
0-1340 
0-1285 
0-1340 
0-15-il 
0-1.-S3 
0  0500 
0-C563 
iriliUl 


0-1219 

0-1583 
02711 
0-3152 
0*2243 
0-2621 
0-2060 
0-2331 
0-2853 
0-3054 
o  3SS7 
0-1845 
0-1115 
0-1HO 


0-1975 
0-2781 
0-4934 
0-6870 
0-4016 
0-4612 
0-2763 
0*84  W 
0-4421 
0-4631 
0-5234 
0-2025 
0-1683 
0-23  fi 


0-3289 
II  500S 
0-0413 
0-6951 
0-7210 
0-7035 
0-4120 
0-5589 
0-7342 
0-7253 
0-7503 
0-3483 
0-2800 
0-3852 


0-0699 

0-1153 

0-2191 

0-2722 

0-1723 

0  2090 

0-0720 

0-1006 

0-1513 

0-1471 

ii'l-iil 

0-0845 

0-0552 

0-0799 

0-1155 
0-2351 
irii;t 
0*6440 
0-3 190 
0-4182 
0-1413 
n-2155 
0-3081 
0-3048 
0'3651 

II  -1525 

0-1120 

n-17:;2 


0-2769 
0*4578 
0*5893 

0  6521 

0-6690 
0-6415 

0'27so 

o-i-ioi 

O-0IHI2 
0-5670 
0-5:  i2n 
0*2958 

o-gas; 

0-3211 


Degras,  Artificial,  Manufacture  of.     C.  Baron.     Rev. 
( 'him.  Ind'.  I S 0 7 .  8,  22.'.. 
See  under  XII.,  page  922. 

Degras,  Genuine  and  Artificial,  Distinction  between. 

F.  Jean.     Kev.  Chim.  Ind.  1S97,  8,  227. 

.See  under  XXIII., page  937. 

PATENTS. 

Tunning  Hides  and  the  like,  Impts.  in  the  Method  of  and 
Means  for.  J.  Forster,  Warrington.  Kng.  Pat.  22,103, 
Oct.  6,  1896. 
Tin:  hides  are  suspended  in  the  pits  on  frames  mounted  on 
wheels.  The  rails  on  which  the  wheels  run  consist  of  a 
series  of  inclined  planes.  A  reciprocal  motion  being  given 
to  the  frame,  the  hides  are  thereby  lifted  and  lowered  in 
addition  to  the  horizontal  motion.  The  motion  is  continued 
during  the  whole  of  the  process. — J.  T.  W, 

Leather,  Artificial,  or  Leather  Substitute,  Improved  Manu- 
facture of.     A.  J.   Boult,   111,    Ilattou    Garden.     From 
('•.    Brigalant,    Barentin,   France.       Eng.    Pat.    15,404, 
June  28,  1897. 
Leather  waste  is  shredded  and  made  into  a  paste,  textile 
-ubstances  such  as  hemp,  flax,  jute.  &c.  being  added  along 
with  glue.     The  "fibroleum"  thus  prepared   is  made  into 
sheets,  compressed,  dried,  and  rolled. 

It  may  be  used  for  any  purposes  for  which  leather  or 
leather  substitutes  are  employed. — J.  T.  W. 

Leather  or  Skins,  Washable,  Impts.  in  or  relating  to  the 
Manufacture  of.     J.  L.  Garcin.  Grenoble.     Eng.  Pat. 
16,477,  July  12,  1897. 
SKINS  are  first   tawed  or  partially  tawed,  and  then  tanned 
either  by  the  usual  process  or  by  means  of  chrome. 

Leather  prepared  in  this  way"  does  not  lose  its  suppleness 
ami  elasticity  by  the  action  of  water :  in  short,  it  is  claimed 
that  a  washable  leather  is  formed— J.  T.  W. 


—J.  T.  W. 

Manure,  Manufacture  of ,  from  Waste  Leather  and  Phos- 
phate of  Lime.  W.  E.  Uowlands,  Seacombe,  Chester. 
Eng.  Pat.  17,926,  July  30,  1897. 

See  under  XV.,  page  927. 

Leather  Substitute,  Manufacture  of  and  Apparatus  for 
Use  therein.  Leon  de  Banville,  J.  F.  Koulleau,  and 
L.  V.  Kancelant,  Paris.     Eng.  Pat.  24,885,  Aug.  6,  1897. 

The  substitute  consists  of  an  intimate  mixture  of  leather 
waste  and  rubber  solution.  The  waste  used  is  the  fluff 
from  the  skins  used  in  glove  manufacture. 

The  mixture  or  paste  is  spread  between  two  parallel 
webs  by  means  of  a  special  machine  of  which  drawings  are 
given.  It  is  dried  on  the  webs  and  afterwards  embossed 
in  imitation  of  Cordovan,  &c. — J.  T.  W. 

Tanning,  Impts.  in  Apparatus  for.     E.  Du  Bois,  Kalston, 
Penn.,  U.S.A.     Eng.  Pat.  19,874,  Aug.  2S,  1897. 

The  tan  pits  are  fitted  with  frames  the  cross-bars  of  which 
are  provided  with  a  series  of  hooks  above  and  below  the 
centre  of  vibration,  the  upper  series  being  in  different 
vertical  planes  from  the  lower  series  on  each  bar ;  the 
frame  is  given  a  vertical  motion  within  the  vat,  and  the 
cross-bars  of  the  frame  an  oscillatory  motion  by  means 
of  the  mechanism  illustrated,  so  that  adjacent  sides  of 
leather  are  made  to  move  in  opposite  directions.  These 
motions  thoroughly  agitate  the  tan  liquor  and  cause  it  to 
circulate  freely  between  the  leather  "  sides."— J.  T.  \V. 

XV.-MANURES,  Etc. 

Denitrijication,  Recent  Experiments  on.  W.  Somerville. 
Jour.  Boval  Agric.  Soc,  Eng.,  1897,  [3],  8,  477—490. 

The  results  of  experiments  made  by  Maercker  and  by 
Wagner,  in  which  different  plants  grown  in  pots  were 
variously  manured,  showed   that  in    presence   of  sufficient 
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phospborio  add  and  potash,  less  product  was  obtained  when 
dung  whs  supplied  than  with  nitrate  "t  soda,  and  that  dung 

■  inunction  a  iili  nitrate  of  soda  gave  rise  'i>  a  -  ■  ■ ' > - j . i f  i 
decrease  in  the  atnomit  of  prodace  as  compared  witf)  nitrate 
mIm  :ii,.iu'.     It  iran  farther  shown  that  horse  done  ma] 
induce  lo--  of  oitrogeu  in  bare  soil.     Garden  soil  (3*  I  kilos  I 
containing  potassium   phi  Bpbate  and  ni  1  !■;» t . ■  oi    -.  da  (W 

ignn.)  lost  more  than  half  tin-  nitric  nitrogen  in  tot 
meks  after  the  addition  of  600  gnus,  of  dung.  Vssuming 
tin1  pots  t"  be  about  6  in  deep,  this  would  correspond  with 
an  application  of  aboal  l!S  tons  of  dang  per  acre  mixed 
with  the  Boil  to  tlf  same  depth. 

There  seems  to  be  no  doubl  that  the  loss  of  nitrogen  is 
caused  by  micro-organisms  which  occur  in  dang,  in  cereal 
straw,  ami.  lo  some  extent,  in  the  soil.  The  power  of 
lib-rating  free  nitrogen  diminishes  with  tin-  age  of  the 
dang,  and  Wagner  thinks  that  the  greater  value  of  rotten, 
a-  compared  with  fresh  manure  is  large!]  due  to  its 
diminished  power  of  destroying  the  nitrates  present  in 
the  soil.  Addition  of  about  ■'!  per  cent,  of  superphosphate 
ami  kainite,  respectively,  to  dang,  increased  its  denitrifying 
I'ower,  both  when  the  dang  wis  turned  over  and  when 
stored  without  turning  over. 

a  large  number  of  interesting  results  have  already  been 
obtained  by  the  investigators  1  Ireadj  named,  and  by  Stntzer, 
Pfeiffer,  and  others  — N.  II.  -I.  M. 

PATENT. 
Manure,    Manufacture    <;/'.  from     Waste     Leather     and 
Phosphate    of   Lime.      W.    E.    Rowlands,    Seacombe, 
Chester.     Eng.  1'at.  17,926,  Julj  30,  1897. 

1'tiK  leather  is  moistened,  a  "  suitable  ferment  "  added,  and 
the  material  is  piled  in  mass  until  it  becomes  disintegrated 
by  fermentation.  Five  parts  of  fermented  leather  are  then 
mixed  with  8  parts  of  crude  phosphate  of  lime  in  a  mixing 
machine  along  with  sufficient  II, So,  to  decompose  the 
phosphate. — .1.  T   W. 

XVI.-SUGAR,  STARCH.  GUM.  Etc. 

Indeterminate  Losses  in  Cane-Sugar  Factories.     II.  Pellet. 
Bill!.  Assoc.  Chini.  1897,  14,  1159—1169. 

\.  ,  ording  to  the  theory  of  l'rinsen  -  Geerligs  (.this 
Journal,  1897,  688),  that  in  ripe  canes  the  whole  of  the 
reducing  sugar  consists  of  dextrose,  the  direct  polarisation 
would  indicate  too  much  sugar  by  0' SO  to  0' 60  per  cent., 
and  as  hv  the  analysis  of  motesses  in  the  ordinary  way  less 
sugar  is  found  than  really  exists,  the  double  error  would 
ainouut  to  very  high  indeterminate  loss,-. 

The  author  has  made  tests  in  various  factories  during  the 
past  four  years,  and  finds  that  with  Egyptian  canes  of  the 
first  and  second  year,  frequent  analyses  being  made  during 
the  whole  period  of  manufacture,  the  direct  polarisation  is 
the  same  as  the  polarisation  by  inversion,  or  -lightly  less, 
but  never  higher.  The  lower  or  older,  and  therefore  riper 
interoodes.  show  both  less  reducing  sugar  and  less  levnlose, 
but  levulose  is  always  present.  The  indeterminate  losses 
under  proper  control  reach  a  maximum  of  only  0*20  per 
cent. 

It  would  be  interesting  to  know  if  the  canes  worked  in 
Java  contain  more  dextrose  In  proportion  to  reducing  sugar 
than  the  red  canes  of  Egypt,  and  on  what  this  difference 
depends. — I..  J.  de  W. 

Molasses,  Incipient  Carbonisation  or  Combustion  of. 
J.  T.  Crawley.  J.  Amer.  Chera.  Soe.  1897. 19,  538— oti. 
The  molasses  iu  question  was  boiled  to  what  is  known  as 
■  -tring  proof,"  at  a  temperature  of  71  to  7  I  .  and  run  into 
an  underground  cistern  from  time  to  time,  until  the  material 
was  within  six  or  eight  inches  of  the  top  of  the  cistern, 
when  the  walls  cracked,  and  the  molasses  began  to  leak  out. 
It  continued  to  leak  for  about  one  and  a  half  months,  during 
wliicli  time  five  or  six  feet  was  thus  lost.  That  which 
remained  seemed  to  be  in  a  perfect  condition.  Five  day- 
later,  however,  it  was  fonud  flowing  over  the  sides  of  the 
cistern  showing  signs  of  incipient  carbonisation.  The  tempe- 
rature at  the  point  where  it  flowed  over  was  92J,  hut  in  the 
cistern,  and  especially  where  the   crack   was  located,  this 


boiling  seemed  to  be  1 •••  violent.    This  flowing  contii d 

fm  about  is  in, uis,  but  the  molasses  continued  boiling 
within  the  cistern  until  there  was  hit  onlj  a  few  feet  "t 
charred  mass.  The  fames  given  off  affected  the  eyes  oon- 
siderably.  and  coming  into  contact  with  th,  metal  roof, 
formed  a  -alt. 

The  following  substances  were  detected  in  the  lampleol 
char,  the  percentage  being  given  where  it  was  estimated :  — 
Organic  aoid,  distill*  dated  a-  acetic 

acid.  Furfural  and  furfural  yielding  substances,  minute 
quantities;    glucose-yielding   Bui  malt  quantities, 

and  caramels  large  quantities.  Reducing  sugars,  11*20; 
nitrogen,  0*87  ;  phosphoric  acid,  0'  8*37;  in- 

soluble  in    mil  and  moisture,   15*00 

The  sample  of  salt  from  the  metal  roof  was  almost  pari 
zinc  acetate,  with  a  Intl.  formate. 

I  he    author  attributes   the  phenomenon    to   incipient   cat 

bonisation.     It  is   known  that  if  molasses  of  Ion  grade  be 

boiled  at  a  high  temperature  and  run  into  coolers,  it  i- 
very  apt  to  froth  and  run  ov,r  the  sides  of  the  containers : 
moreover,  successive  runnings  of  hot  molaases  into  the 
coolers  will  often  re-ult  in  a  homing  of  the  product. 
Although  the  cause  of  this  is  not  positively  known,  the 
author  is  of  opinion  that  in  the  majority  of  cases  it  is  din- 
to  decomposition  ol  tin  non-sugars.— D.  B. 

Sugar  Content  of  Soou   Tropical  Fruits,  Determination  of. 
II.  C.  Prinsen-Geerligs.     Chem.  Zeit.  1  -•  ;< 7 .  21,  719. 

Si  e  undi      Will.,  page  'J 

Beetroot  Jnie< ,  Effect  of  Grease  on  ike  Filtration  "i 
Carbonated.  R.  Schiller.  Bull.  Assoc.  Chim.  1897,14, 
1178—1181. 

An  average  of  the  working  01"  several  factories  ga'.  1 
litres  of  diffusion  juice  per  50  kilos,  of  beetroots,  and  a 
consumption  of  grease  equal  to  UOO'JG  per  cent.  Adher- 
ing to  these  proportions  a  series  of  tests  were  made  using 
"ill  kilos  of  roots  in  each  case.  The  greases  tried  were 
palm  nut  grease,  rape  oil.  Russian  mineral  oil,  and  Dalmen- 
iiarst  woolgrease.  The  differences  iu  the  rate  of  filtration 
were  so  small  as  to  be  absolutely  insignificant. — L.  J.  de  W. 

Beetroot  Juice,  Flask  for  the  Polarisation  of.    I).  Sidersky. 

Bull.  Assoc.  Chim.  1897,  14,  1 170. 

Sec  under  Will,  page  935. 

PATENTS. 
Starch  and  Gluten,  Improved  Process  and  Apparatus  for 
the  Production  of,  out  of  Cerealia  and   Legumiues.     J. 

Keil.    Halle.    Germany,      ling.    Pat.    17,-1-14,    July   :■■», 

1897. 
The  cereal  and  leguminous  flours  are  mixed  with  water  as 
usual,  to  which  about  0--'  per  cent,  cf  hydnited  oxide  of 
calcium  is  added,  and  kneaded  in  a  receptacle  provided  with 
S-shaped  paddles  and  stirring  paddles  inclining  upward- 
towards  the  shaft,  a  plate  being  attached  to  the  same  at 
the  top  to  prevent  the  dough  rising  above  this  height.  The 
reservoir  surrounding  the  paddle  arrangement  is  provided 
with  a  delivery  del  ice. 

A  quantity  of  from  25  to  30  kilos,  is  worked  through 
within  30  to  4">  minutes,  tin-  paddles  turning  with  incre-.i-ing 
-peed,  after  which  time  the  111:1-;  forms  a  salve-like  mixture. 
This  substance  is  then  centrifugalised,  when  the  starch  separ- 
ates in  an  absolutely  pure  firm  state  (prime  starch),  and 
the  gluten  is  paste-like  and  contains  all  the  nutrient  matter 
of  the  flour,  its  consi-tency  rendering  it  -uitable  as  an  aidi- 
tion  to  human  food. —  1..  J.  de  W. 

Crystal  I  isalde  Liquids  [Sugar  Juice ],  fmpts.  in  tlie  Granu- 
lation   of,   and   especially  of  the  By-products  of  Sugar 
Manufacture.     J.    Go — .    Kiew,    Russia.     Eng.    Pat. 
•J:i,31S,  Oct.  20,  1896. 
The  contents  of  the  vacuum  or  granulating  pan  are  heated, 
in  the  lower  layers  only,  bj  a  coil  of  piping  through  which 
steam    or   other  heating  agent    is  caused  to   pass,  and  a 
mechanical  ttirring  device  in  the  interior  of  the  pan  conveys 
the    particles  of  the   mass  from  the    lower  parts  into  the 
upper  crlder layers,  effecting  a  continuous  rapid  evaporation, 
so  that  crystallisation  i-  considerably  accelerated. 
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A  cording  ns  finer  or  courser  en  »ta's  ;ire  desired, 
further  quantities  of  the  by-product  are  drawn  into  the 
apparatus  in   larg  ller   quantities.     After  the   pan 

is"  filleil   to  about  seven-eighths  of  its  capacity,  heating  is 
i    the   ma~s   is   still   further  agitated  iu  the 
vacuum  until    the   requisite  cooling   and  the   final   crystal- 
lisation are  effected. — 1..  J.  de  W. 

king   Preparation,   An    Improved,  and    Process    of 
Making   the   same.     R.    Ansorge,   Halle-on-Saale,   Ger- 
many. '   F.ng.  Pat.  586,  -Ian.  8,  1597. 
The  present  invention  allows  of  starch  being  directly  em- 
ployed for  laundry  purposes  in  a  cold  state  without  previous 
boiling. 

The  starch  is  mixed  with  a  suitable  amount  of  zinc-white, 
or  like  filling  materia],  and  then  borax  and  stearin,  stirred 
up  in  hot  irater,  are  poured  into  it.  and  the  whole  is  stirred 
together,  and  the  starch  dried. 

The  proportions  preferably  employed  are:— 30  grins,  of 
white  oxide  of  zinc,  15  gruis.  of  stearin,  300  grms.  of  borax, 
and  I  kilo,  of  starch.     The  filling  may  be  omitted. 

Manufacturers  can  advantageously  use  the  still  wet 
starch  obtained  in  the  course  of  manufacture  without  pre- 
viously  drying  it.  A  modification  consists  in  the  use  of 
wheat  flour  instead  of,  or  in  addition  to.  raw  starch. 

— L.  J.  de  W. 

XVII— BREWING.  WINES.  SPIRITS,  Etc. 

Wort,  The  Influence  of  the  Mall  Husk  on  the  Extract, 
Colour,  and  Taste  of  the.  L.  Freis.  Woehenschr.  fur 
Brauerei,  1897.  502. 
RoTHENBfCBLER's  method  for  mashing  malt  flour,  the  husk 
being  previously  separated,  has  long  been  known  to  be 
impracticable,  owing  to  the  difficulty  of  obtaining  a  bright 
wort ;  but  this  led  the  author  to  inquire  as  to  what  effect  the 
husk  produces  iu  the  mash.  He  investigated  this  in  the 
laboratory,  and  found  that  a  pale  malt  gave  17-7  per  cent., 
and  a  dark  malt  18-7  per  cent,  of  husk.  The  husk  yielded 
13  per  cent,  of  extract ;  and  us  the  malt  yielded  71  per  cent. 
of  extract,  2-4  per  cent,  of  this  was  due  to  the  husk.  The 
husk  wort  possessed  a  large  proportion  of  the  colour  of  the 
malt,  the  wort  from  the  malt  flour  being  very  pule.  The 
husk  wort  is  sweet  and  insipid ;  about  50  per  cent,  is 
fermentable. — A.  L.  S. 

[Beer.]  Albuminoid  Mattn-  in  two  Brewings  on  the  Wahl 
and 'the  Windisch  Systems.  M.  Henius  and  G.  Thevenot. 
1. 1  Biere,  5,  [7],  100—102. 
The  two  brews  were  prepared  from  equal  quantities  of 
materials,  but  the  initial  mashing  temperatures  differed, 
that  in  the  Wahl  method  being  41-35"  C;  whilst  in  the 
Windisch  method  it  was  75'  C.  The  resulting  worts  also 
differed,  containing  respectively:  extract,  12° '06  and 
11  -t;x  Ball.;  maltose,  8-iil  and  8'68  per  cent.:  and  a 
maltose  ratio  of  1 :0-40  and  1 :0-70.  The  Wahl  wort  broke 
exceedingly  well,  ami,  after  fermentation,  contained  4-G88 
per  cent,  of  actual  residual  extract,  and  3-8  per  cent,  of 
alcohol,  the  actual  attenuation  being  61*  1  per  cent. ;  whilst 
the  other  broke  badly,  and  was  very  turbid  when  cold; 
and  the  figures  for  the  above  data  were  respectively  6 '254, 
2-87,  and  46-5  per  cent. 

On  subjecting  the  beers  to  analysis  and  precipitating  the 
coagulable  nitrogenous  matter,  the  peptones,  and  album 
it  was  found  that  the  Wahl  process  yi.-lded  a  larger  quantity 
of  each  than  the  Windisch  process,  viz.,  total  N,  5" 
(4'08)  ;  true  peptones,  0'76  (0-44);  albumoses.  0-H7 
(0-84)  percent,  of  the  extract.  Hence  the  authors  con- 
elude  that  if  the  production  of  "  head  "  be,  in  fact,  due  to 
bodies  of  such  nature,  the  end  will  be  more  satisfactorily 
attained  by  means  of  a  low  initial  mashing  temperature 
than  by  the  converse  method. — C.  S. 

Albuminoid,    Structureless,   Present   in    Admixture    with 
Botto:  ition  Yeast.  [Brewing.']    H.  Will.  Zeits. 

fur  d.ges.  Brauwesen, 20,  L35]>  447— 449  j  [36],  4 .V.i  - 

162  ;    [38],  4^.".  —  488. 
Ok  thoioughlr  shaking  up  fresh  bottom-fermentation  yeast 
in  a  test  tube  with  ether,  a  gelatinous  mass  is  formed,  which 


after  standing  (closed)  for  some  days,  separates  into  two 
luxes  :  a  lower  stratum  of  pale  yellow  liquid  and  an  upper 
grey-brown  vitreous  layer  The  difference  is  more  sharply 
accentuated  if  the  ether  hni  been  previously  stained  with 
alkannin,  the  gelatinous  layer  in  that  case,  absorbing  the 
colouring  matter.  When  this  portion  is  examined  under  the 
microscope,  it  is  found  to  contain,  in  addition  to  yeast  cells 
and  fragments  of  grains,  hops,  &c,  a  network  of  gelatinous 
matter  binding  the  whole  together  and  also  enclosing  drops 
of  ether,  many  of  the  latter  being  surrounded  by  an  integu- 
ment which  shrivels  up  us  the  ether  evaporates.  This  skin 
answers  to  all  the  reactions  characteristic  of  albumin,  and 
is  rendered  particularly  conspicuous  when  treated  with 
Millon's  reagent  or  by  the  Raspail  method  (concentrated 
sugar  solution  and  sulphuric  acid). 

On  the  other  hand,  the  gelatinous  matrix  is  not  stained 
by  iodine  or  by  aniline  dyes,  but,  when  treated  with  water, 
it  swells  up  and  dissolves,  liberating  the  yeast  and  other 
embedded  substances ;  sulphuric  acid  causes  it  to  thicken, 
as  also  Millon's  reagent  does.  Fehling's  solution  gives  no 
precipitate.  From  tests  performed  on  the  washings  from 
several  yeasts,  this  gelatinous  matrix  is  believed  to  consist 
mainly  of  gum. 

The  capacity  of  yeast  for  permanently  absorbing  ether 
was  also  examined  by  the  author,  lie  finds  that  it  varies  in 
different  yeasts,  and  also  in  the  different  strata— e.g.,  "  core  " 
yeast  and  superficial  layer — of  one  and  the  same  yeast,  the 
average  absorption  per  6  c.c.  of  yeast  of  normal  constitution 
ranging  from  10  to  12  c.c.  of  ether  for  the  "core"  yeast, 
and  from  13  t  >  18  c.c.  for  the  upper  layers.  In  proportion 
as  the  yeast  is  freed,  by  washing,  from  the  substances 
assisting  iu  the  formation  of  bubbles  of  ether,  the  capacity 
of  permanent  absorption  is  reduced,  but  is  restored  by  the 
.addition  of  mucediu  and  peptone,  these  bodies  gelatinising 
under  the  ether  treatment.  The  amount  of  water  present  is 
a  measure  of  the  distension  of  the  albuminoids,  which  factor 
in  turn  governs  the  absorption  of  ether. 

When  the  washings  from  the  yeast  were  uuited  and 
shaken  up  « itb,  ether,  a  supernatant  stratum  of  thick  emul- 
sion, containing  bubbles  of  ether,  separated  out.  The 
amount  of  this  emulsion  in  the  individual  washings  progres- 
sively decreased,  and  at  about  the  tenth  washing  ceased  to 
form. —  < '.  S. 

lied  Wines,  Fermentation  of  Deeply  Coloured ;  Influence 
of  Colouring  Matters  on  the.  P.  Carles  and  G.  Niviere. 
Comptes  Rend.  1897, 125,  [12],  432— 453. 

The  authors  arrive  at  the  following  conclusions  :  —  (1.) 
The  incomplete  transformation  of  sugar  in  highly  coloured 
worts  is  due  to  the  colouring  matter  and  not  to  the  acidity, 
since  decoctions  of  elder,  whether  acidified  or  not,  have 
given  the  same  result.  (2.)  The  colouring  matter,  allied  to 
tannin,  acts  as  an  antiseptic  on  the  micro-organisms  which 
produce  fermentation. 

Tartaric  acid,  added  to  red  wines,  has  no  influence  on 
the  fermentation,  or,  if  it  acts  at  all,  it  is  only  indirectly  in 
preventing  the  precipitation  of  the  colouring  matter,  which 
itself  acts  on  the  ferments  — J.  S. 

Lactic  Fermentation,  Contribution  to  the  Study  of. 
H.  Pottevin.     La  Biere,  5,  [9],  136—140. 

The  object  of  the  investigations  undertaken  by  the  author, 
was  to  ascertain  whether  any  close  optical  relation  exists 
between  a  sugar  and  the  lactic  acid  resulting  from  its 
fermentation.  The  ferment  employed  was  obtained,  by 
dilution,  from  the  juice  of  onions  self-inoculated  in  air.  It 
grows  best  at  35  t '.  and  in  a  medium  of  onion  juice,  to 
which  0-5  per  cent,  of  peptone  hus  been  added. 

The  acid  obtained  from  the  fermentation  of  lactose  was 
optically  inactive  so  long  as  the  proportion  of  peptone 
taken  remained  above  1  per  cent.,  but  when  this  ratio  was 
reduced,  a  mixture  of  inactive  ami  sarcolactic  acids  resulted, 
without  the  ferment  losing  its  activity.  Saccharose  yielded 
inactive  lactic  acid,  whilst  maltose  yielded  the  inactive  acid 
iu  presence  of  1  percent,  of  peptone,  but  the  dextro-rotatory 
acid  with  0"C  per  cent,  cf  peptone.  The  results  obtained 
with  glucose,  invert  sugar,  galactose,  and  mannose  were  on 
similar  lines,  whereas  mannite,  dulrite,  and  glycerin  (which 
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offer  greater  resistance  to  the  ferment)  all  furnished  active 
(dextro  i    said.      Wuli   these    latter  bodies,   fermentation 

eded  ven  slowly,  and  was  not  hastened  1>.\  an  inon 
of  peptone.    Calcium  malate  was  attacked  bj  the  ferment, 
bat   only   aloohol   and    volatile  acids  resulted.      Neither 
lactate,  succinate,  nor  tartrate  of  calcium  is,  however, 
upon 

lli.-  tuthor  concludes  that  a  lactic  ferment  may,  without 
prejud  i  lalities  ta  a  true  lactic  ferment,  produce 

actire lactic  scid  equivalent  to  ovei  s<>  pel  cent,  ol  the  sugar 
eliminated.  Also  that  the  optical  properties  ol  the  acid 
arc  Independent  ol  the  composition  and  properties  of  the 
original  carbohydrate,  but  thai  s  number  of  factors  come 
into  play,  the  diminution  of  the  nitrogenous  nutriment, 
an  increase  in  temperature,  the  addition  of  antiseptics  and 
the  greater  resistance  of  the  hydrocarbons,  all  tending  to 
the  production  of  dextro -rotatory  aoid. — C.  S. 


Mead,  The  Natural  Ferments  of.     ]■'..  Ka.-er  and 
]•:.  Boullanger.    La  Biere,  5,  [8],  113 — 121;  [9],  129—135. 

Tor.  conclusions  arrived  at  by  the  authors  from  their  ex- 
tensive researches,  may  In-  summarised  a-  follows:  — 

The  honey  worts  should  ho  prepared  in  such  a  manner 
a-  not  to  indicate  a  greater  strength  than  24 — 25  per 
cent,  of  sugar  by  the  Guyot  glucometer  I  13  B.)  for  dry 
mead-,  or  2t',—  27  per  cent.  Guyot  (1  I  — 1  1*5  B.)  for  sweet 
meads.  Filtration  is  always  advisable  especially  when 
working  with  sole,  ted  yeasts;  and  is  essential  to  the  pro- 
duction of  good  mead  in  the  ease  of  WBXy  honey. 

To  ensure  the  normal  and  rapid  progress  of  fermentation, 
diminish  the  risk  of  infection  by  injurious  organisms,  and 
produce  a  liquor  of  excellent  quality  and  endowed  with 
•rood  keeping  properties,  the  addition  of  one  of  the  following 
yeast  foods  is  necessary  :  — A.  :  Maltopeptone  1'5  c.c. 
potassium  bitartrate  I  grin,  per  litre:  I!.:  Maltopeptone 
1  *5  c.c,  potassium  bitartrate  1  •,">  grm.,  ammonium  phosphate 
1(1  grm.  per  litre;  C.  :  Spongy  peptone  0-12  grm., 
potassium  bitartrate  1  •  5,  ammonium  phosphate  1*5  grm. 
per  litre :  X.  :  Calcium  Diphosphate  I  grm.,  ammonium 
phosphate  8*0,  potassium  bitartrate  2  mi,  magnesium  sul- 
phate 0'  1  grm. per  litre.  The  nutritive  mixture  is  dissolved 
in  a  few  litres  of  the  wort  and  then  well  mixed  up  with 
the  hulk. 

In  starting  the  fermentation,  it  is  highly  desirable  to 
prepare  tie  yeast  by  pitching  1  or  'J  litres  of  sterilised  wort, 
containing  nutritive  material,  and  leave  it  to  ferment  for 
a  couple  of  days,  after  which  it  is  transferred  to  the  main 
bodv  of  wort.  This  procedure  is  of  particular  service  (in 
eases  where  no  yeast  food  is  used)  for  developing  a 
vigorous  pitching  yeast 

ted  wine  yeasts  will  give  excellent  results  and  improve 
the  quality  of  the  product,  their  behaviour  being  superior  to 
that  of  other  yeasts  when  the  fermentation  temperature  is 
high-  Pollen  yeast  may  be  recommended,  provided  it  has 
been  subjected  to  the  preparatory  treatment  named  above. 

Provided  the  temperature  be  favourable,  the  brisk  primary 
fermentation  should  not  last  more  than  a  month.  Housing 
is  desirable  when  the  fermentation  slackens  before  the 
proper  quantity  of  sugar  is  consumed. 

mdary  fomentation  is  a  protracted  and  delicate 
operation  iu  the  case  of  meads,  and  should  continue  for 
several  months  in  order  that  a  good  product  may  result. 
Dry  meads  should  be  transferred  to  a  cellar  when  primary 
fermentation  is  completed,  and  there  left  for  the  yeast  to 
finish  its  work  slowly  and  to  clarify.  Sweet  hydromels. 
on  the  other  hand,  should  be  racked  to  remove  the  greater 
part  of  the  yeast,  and  then  fined.  This  last  operation  will  be 
easier  in  proportion  as  the  fermentation  has  been  brisk 
and  regular. 

It  should  take  about  six  months  to  produce  a  good 
saleable  article  :  but,  as  already  stated,  primary  fermentation 
ought  to  be  complete  in  one  month,  at  the  end  of  which 
time  dry  meads  should  indicate  not  more  than  2—3  per 
eent.  of  sugar,  and  sweet  meads  a  maximum  of  4 — 6  per 
eeut.  by  the  Guyot  instrument.  The  liquor  must  not  be 
bottled  until  perfectly  clear. — t  .  S. 


Methyl  Alcohol,  For maldi  hyde,  Formic  Acid .  Determination 
of  Small  Quantitit  v  sloux.    Bull.  Soc.  Chim.  18y", 

17, 

Si  ■    uml,  r  XXIII.,  /"i;/e  '.'  II . 

Plumbates,  Alhalim  \fanvfacturt  and  Properties 

of.    G.  Kassnei.     Rev.  (heui.  Ind.  1897,  8,  287. 
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PATENTS. 

Fermented    Liquors,     Th*     Manufacture  Tmpts.    in. 

•  I     Schneible,    New    York,    U.S.A.      Eng.    Pat. 

Nov.  IT.  ;  - 

•  invention  relates  to  fermented  liquors,  such  a-  beer, 
eider.  \e..  but  has  Special  reference  to  the  manufacturi 
lager  beer.  It  is  customary  to  transfer  lager  beer,  after 
fermentation,  from  the  fermenting  tuns  at  a  temperature  of 
;i  •  1 — 4  •:!('.  to  the  storage  casks,  where,  the  cellar  being 
maintained  at  about  1  •  _'."i  C,  it  gradually  cools  down  and 
-lowly    deposits    (si*    weeks    or    more)    those    albuminoid 

-ntueiits  which   are  coagulable  at  a  low  temperature. 

The  improvement   consists   in  cooling  the  beer  to  0    •'. 

before  transferring  it  to  store-casks.     Bj  tins  means,  it  is 

claimed,  the  albuminoids    are    immediately   thrown    out   of 

hi  and  caused  to  SI  tile  in  a  comparatively  short  spar. 

of  time.  In  its  application  to  cider,  &c.,  the  process  is 
similar,  i.e.,  the  liquor  is  stored  at  a  low  temperature  until 
brilliant.  —  II.  T.  P. 

Yeast,  The  Manufacture  of;  Impts.  in  and  relating  u>. 
(Apparatus.')  II.  II.  Lake,  London.  From  L.  S.  Lang- 
ville  and  II.  Tauszky,  -New  York.  I'.S.A.  Eng.  Pat. 
is.  112,  Aug.  8,  1897. 

A  PBOCBSS  and  apparatus  for  separating  yeast  from  fer- 
mented iiquids,  in  the  manufacture  of  pressed  yeast.  The 
apparatus  consists  of  a  number  of  shallow  troughs,  con- 
nected in  series  and  communicating  by  valves  or  slides. 
The  liquid  containing  yeast  in  suspension  is  allowed  to  flow 
through  the  troughs,  and.  being  cooled  during  its  passage 
by  a  refrigerating  system  arranged  beneath,  and  in  contact 
with  the  troughs,  rapidly  deposits  it-  yeast.  If  desired,  a 
separation  of  the  yeast  into  two  or  more  grades  I  "  strong" 
and  "  weak ")  may  be  secured,  by  reason  of  the  fact  that 
the  strong  cells  are  deposited  at  an  earlier  stage  than  the 
weak  ones. — II.  T.  P. 

XVIIL— FOODS :  SANITATION,  WATER 
PURIFICATION,  &  DISINFECTANTS. 

(A.)—  FOODS. 

Fermentation,  (Juick  versus  Slou>.      Bread  Bahinq.']     W. 
Jago.     National  Assoc.  Rev.,  Aug.  1897,  187— 49:i. 

I'm:  conditions  which  accelerate  fermentation  are — strong 
yeast,  soft  flour,  use  of  potatoes  anil  saccharin  extract 
i  which  act  as  stimulants),  slackness  of  the  dough  (water), 
aeration,  and  primarily  a  high  fermentation  temperature. 
Fermentation  is  retarded  by  the  reverse  of  these  conditions 
and  also  by  the  use  of  large  quantities  of  salt.  In  order  to 
determine  by  which  method  the  souring  of  the  bread  was 
hest  held  in  check,  the  author  made  experiments  in  which 
50  crnis.  (is  oz.)  of  flour  and  200  grms.  (7  oz.)  of  water 
were  fermented  with  2  a  grms.  (say  T'- oz.)  of  distillers' 
\e.ist   :uil   lo  grm-.  (say  T'- oz.)  of  brewers  -pec- 

tively.  The  fermentation  was  continued  until  about  350  c.c. 
of  gas  had  been  evolved,  and  the  acid  produced  reckoned  as 
grms.  of  lactic  acid. 
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In  the  author's  opinion  these  results  prove  that,  for  the 
same  amount  of  fermentation,  the  amount  of  acidity  pro- 
duced at  a  comparatively  high  temperature  i-  "  at  least  not 
higher"  than  that  produced  at  a  much  lower  temperature; 
and.  from  a  similar  serie-  of  laboratory  experiments,  he  also 
draws  conclusions  in  favour  of  the  quick  fermentation 
process 

Further  experiments  on  a  larger  scale  in  the  bakery  are 
described,  which  seem  t"  prove  that  from  :ii  to  3§  hours  at 
9]  F.  is  the  most  suitable  time  for  a  quick  fermentation. 
■i  the  working  time  is  shortened  to  three  hours,  the 
results  are  unsatisfactory,  even  when  the  temperature  and 
amount  of  yeast  are  increased.  With  a  quick  fermentation 
process,  les-  plant  is  required,  and  the  dough  does  not 
remain  so  long  exposed  to  atmospheric  conditions,  and 
while  more  yeast  is  required,  there  is  an  increased  yield  of 
bread.  ( In  the  other  hand,  the  sponges  and  doughs  must 
be  taken  at  exactly  the  right  time,  or  the  whole  batch  may 
be  spoiled. — C.  A.  M. 

Earth-Nut,  Detection  of,  in  Chocolate.  Bilteryst.  Bull, 
de  l'Assoc.  beige  des  (him..  March  1897,447;  through 
.1.  l'harro.  Chim.  1S97,  6,  [1],  29. 

Sei  under  XXIII.,  page  937. 

PATENTS. 
Aeration  ami  1'resereation  of  Milk,  and  Apparatus  there- 
for ;  Impts.  in  the.  E.  6.  Nash,  Dublin.  Eng.  Pat. 
14,'Jo9.  June  26,  1896. 
1'iiF.  milk  is  heated  to  a  temperature  of  156  t"  160°  F., 
whereby  it  is  sterilised,  and  then  coded.  When  thus 
treated'  it  is  then  charged  with  sterilised  gas,  decanted,  and 
heated  in  a  closed  vessel  to  150° — 212c  F.  On  cooling,  a 
sterilised,  aerated  beverage  is  obtained.  The  gas  is 
sterilised  by  pa.-sins  it  through  a  coil  maintained  at  a  red 
heat,  thence  through  a  coil  submerged  in  cold  water,  and 
then  through  sterilised  water  or  other  purifying  liquid.  An 
improved  method  of  flavouring  aerated  liquids  is  claimed, 
consisting  in  adding  the  flavouring  material  to  the  washing 
water  employed  in  sterilising  the  gas,  whereby  the  flavour 
is  imparted  to  the  gas.  To  prevent  the  milk  curdling,  an 
alkali  and  sugar  are  added.  A  creamy  "head"  on  the 
milk  is  obtained  by  the  addition  of  a  suitable  essence. 

— W.  P.  s. 

Horn  and  Cattle  Food,  A  Sew  Manufacture  of.    W.  C. 

Forsyth,  Lcytonstone,  Es-ex.     Eng.  Pat.  25,344,  Nov.  1 1 , 

1896. 
THE  claim  is  for  a  food  consisting  of  a  mixture  of  linseed, 
oat-,  locust  beans,  and  maize,  together  with  small  quantities 
of  spices  and  salt. — W.  P.  S. 

'the  Preset-ration  of  Organir  Matters  {Foodstuffs] ,  Impts. 
in.    .I.J.  Hazard,  "London.    Eng.  Pat.  899,  Jan.  12,  1897. 

Tin.  process  claimed  is  one  for  preserving  organic  sub- 
stances, such  as  carcases  of  beef  or  mutton,  poultry,  game, 
fruit,  furs,  eggs,  &c.,  by  subjecting  them  to  the  action  of 
dry  carbonic  acid  under  pressure,  and  afterwards  storiDg 
them  in  hermetically  closed  chambers,  the  atmosphere  of 
which  is  kept  dry  by  means  oi  a  suitable  drying  agent  and 
agitation.  It  is  usually  found  sufficient  to  expose  the  body 
in  the  pressure  chamber  for  20  to  4<>  minutes  at  a  pressure 
of  from  2  to  5  atmosphere-. — W.  P.  S. 

MMk,  Impts.  in  Treating.     A.  Bernstein,  Boston,  U.S.A. 

Eng.  Pat.  14,336.  June  12,  1X97. 
The  object  of  this  invention  is  to  prepare  an  edible  product 
from    skimmed    or  separated   milk.     Tor    this    purpose,   a 
quantity  of  wheaten   or  other  flour  is  added   to  the  milk. 
which  is  then  coagulated  by  the  addition   of  rennet.     After 


draining  off  the  whey,  the  curd  is  obtained  as  a  soft  ma-s. 
which  may  be  dried  to  a  powder,  and  mixed  with  flour  for 
baking  purposes. — W.  P.  S. 

Edible  and  Soluble  Tablets,  and  the  Method  of  Producing 
the  same,  Impts.  in.  1!.  Horlick,  Racine,  Wisconsin, 
I'.S.A.      Eng.  Pat.  10.088,  July  6,  1897. 

The  tablets  consist  of  pasteurised  milk  combined  with  the 
extract  of  crushed  barley  malt  and  the  extract  of  pul- 
verised cereals,  prepared  as  described  below,  and  pressed 
into  a  dry  solid  form. 

Equal  quantities  of  coarsely  broken  or  crushed  barle ;.- 
malt  and  wheaten  or  other  flour  are  macerated  in  cold 
water.  The  temperature  is  then  raised  to  about  160  — 
165°  F.,  and  the  mash  kept  in  agitation  until  it  becomes 
thin  enough  to  filter.  After  filtering,  an  equal  quantity  of 
cows'  milk  is  added  to  and  thoroughly  mixed  with  the 
extract.  The  resulting  product  is  pasteurised,  and  then 
evaporated  in  vacuo  until  it  is  practically  dry.  It  is  then 
removed  and  pressed  into  moulds.  Before  the  mixture  is 
quite  dry,  5  to  15  per  cent,  of  either  cocoa,  chocolate,  or 
beef  tea  mav  be  added,  and  the  drving  continued  as  before. 

— W.  P.  S. 

Presi  nation  of  Lobsters  and  other  Crustacea  pitched  in 
Metal  Cans  or  other  Receptacles,  Impts.  relating  to  the. 
L.  Wurzburg,  London.  Eng.  Pat.  17,914,  Julv  30, 
1897. 

The  method  or  process  claimed,  consists  in  dipping  the 
crustacea-meat,  and  the  metal  cans  or  other  receptacles, 
into  a  solution  of  boric  acid.  Each  pint  of  preserving 
solution  should  contain  two  ounces  of  boric  acid.  After 
dipping,  the  tins  are  sealed  up  as  soon  as  possible  and  put 
through  the  usual  bath.—  W.  P.  S. 

(B.)— SANITATION;  WATER  PURIFICATION. 

Acetylene,  Poisonous  Action  of.  U".  Mosso  and  F.  Otto- 
lenghi.  Ann.  di  Chim.  e  di  Farmacol.  25,  163. 
The  authors  have  studied  the  poisonous  action  of  mixtures 
of  acetylene  and  air.  Small  amounts  of  acetylene  are 
dangerous  to  animals.  Inspiration  of  \  litre  of  the  pure 
ga-  poisons  dogs  in  a  few  seconds,  and  powerful  artificial 
respiration  is  need  to  restore  them.  A  20  per  cent,  mixture 
of  acetylene  and  air  kills  does  in  an  hour  or  less  ;  the  dis- 
turbance to  the  system  is  so  great  in  these  slow  actions, 
that  the  dogs  often  die  after  they  have  been  brought  into 
fresh  air  and  have  apparently  recovered.  Large  amount-  of 
the  gas  affect  the  respiration  ;  smaller  quantities  produce 
irritation,  followed  by  a  period  of  paralysis  and  weakening 
of  the  heart  and  lungs. — J.  T.  I). 

PATENT. 

Putrefaction  of  Bodies  [Corpses]  ;  Improved  Method  of 
and  Apparatus  for  preventing  the  ;  also  applicable  for 
Disinfecting  Mattresses,  Articles  of  Dress,  and  the  like. 
F.  de  1,'echter  and  G.  de  Redder,  Brussels.  Eng.  Pat. 
15,368,  June  26,  1897. 

This  specification  describes  an  arrangement  of  apparatus 
for  disinfecting  by  means  of  formalin.  The  apparatus  con- 
sists of  a  large  disinfecting,  and  a  smaller  generating 
chamber,  both  of  which  can  be  suitably  heated.  The 
formalin  solution  is  delivered  from  a  drop-feeding  cup  on 
to  the  surface  of  stretched  plaited  lamp  wick  or  other 
absorbent  material,  contained  in  the  generating  chamber, 
where  it  evaporates  and  by  means  of  top  and  bottom  flues 
connecting  the  two  chambers,  one  of  which  contains  a 
revclving  fan,  the  vapour  is  caused  to  circulate.  An  air- 
pump  is  provided,  by  means  of  which  the  atmosphere  of 
the  apparatus  can  be  rarefied,  and  the  disinfecting  chamber 
contains  a  perforated  tube  filled  with  calcium  chloride  for 
drving  the  air.  When  disinfection  is  judged  to  be  com- 
plete, the  connecting  flues  are  closed  by  means  of  shutters  ; 
and  the  calcium  chloride  tube  is  replaced  by  another  tube 
containing  absorbent  material  saturated  with  a  neutralising 
liquid,  such  as  ammonia,  which  absorbs  the  residual 
aldehyde  vapour  and  renders  the  atmosphere  respirable 
when  the  chamber  is  opened.  — L.  A. 
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(C.)— DISINFECTANTS. 

Koiaaa  Disinfectku  Agent     !•'.  Epstein.     P 
I  Eng.  1896  ■.'7.129,     ■  ,31  ;  Zeits.  Kir  Hyg.  1897,  I. 
I  ,,,    mtb  ,  found  thai  absolute  eloohol  had     a 
lotion    bm    that  its    solutions  were   more    or   less    active, 
according  to  the   degree  of  concentration.     50   per 
solntionagavethebesl  results  when  alcohol  was  used  alo 
the   disinfecting  action  was  diminished   when    more   con- 
centrated or  moredilute  solutions  were  employed.     Ami 
septic*  whioh,  when  dissolvedin  water,  were  more  or  less 
active,  lost  their  disinfecting  action  entirely  when  dissolved 
in   highly  concentrated  alcohol;  but,  on   the   othei   hand, 
solutions  of  corrosive  suliliin.it.',  carbolic  acid,  "  lysol,"  and 
thymol  in  50  per  cent,  alcohol,  exerted  greater  powers  than 
aqueous  solutions  of  the  same  degree  of  concentration.— A.  S. 

PATENTS. 
Disinfecting  Purposi  t,  tmpts.  in  and  relating  to  Matt  rials 

and  Apparatus  for.     B.   Qoehde  and    U.  Oppermann, 

Berlin.  Eng.  Pat,  20,904,  Sept.  22,  1896. 
l'ouMic  aldehyde  and  menthol  are  dissolved  ii 
alcohol,  and  the  solution  is  placed  in  s  dropping  bottle, 
which  is  supported  in  an  inverted  position  over  ft  concave 
di-c  of  asbestos  Bxed  &1  the  top  of  ■>  sh«et-iron  ohimney 
surrounding  the  Bame  of  a  lamp.  The  drops  of  solution 
falling  upon  the  heated  asbestos  we  rapidlj  evaporated  and 
diffused  throughout  the  surrounding  air,  which  istherebj 
disinfected. 

The  solution  is  preferably  saturated  with  formalin,  bul 
the  proportion  of  menthol  maj  vary  from  l  to  50  per  cent., 
the  larger  proportion  beingusedin  order  to  neutralise  the 
action  of  the  aldehyde  on  the  mucous  membrane,  when  the 
atmosphere  is  being  respired  bj  persons  during  the  pn 
of  disinfection.  —  I..  A. 

Disinfecting,  Impts.  in,  and  in  Apparatus  Therefor,  A. 
Zimmennann,  London.  From  The  Chemisohe  Fabnk 
auf  Actien   vormals     V.    Sohering,   Berlin,     Eng.    Pat. 

26,607,  Nov.  24,  1896. 
l)i;\  paraformaldehyde  in  the  form  of  pastils  is  placed  in  a 
metallic  cup.  which  fits  in  the  upper  part  of  a  chamber 
surrounding  the  Bame  of  a  spirit  lamp,  so  constructed  that 
the  products  of  combustion  are  made  to  pass  through 
orifice-  in  the  upper  side-  of  the  cup,  and  become  mixed 
with  the  vapour  of  the  aldehyde,  which  is  in  this  manner 
largely  diluted  and  mechanically  diffused  into  the  atmo- 
sphere of  the  place  to  be  disinfected.  The  water  vapour 
contained  in  the  combustion  gases  is  essential  for  the  proper 
development  of  the  disinfecting  action  of  the  aldehyde,  and 
the  rate  of  evaporation  is  such  that  1  grm.  of  paraformal- 
dehyde becomes  diluted  with  9  grins,  of  carbon  dioxide,  and 
about  3i  grins,  of -team. 

Instead  of  paraformaldehyde,  asbestos  saturated  with  an 
aqueous  solution  of  ordinary  formaldeln  de  may  be  empli 

— L.  A. 

Bursting  of  Bottles  and  other  Receptacles  while  Substances 
enclosed  therein  are  being    Sterilised,   Preventing   the  ,- 
[mpls.  in  Methods  of  and  in   Apparatus  there) 
L.    Rockstrom,   Norberg,   Sweden.     Eng.    Pat.    16,952, 
July  17,  1897. 
The  principle  of  the  method  is  to   maintain,  during 
whole  time  of  heating  and  cooling,  a  pressure  on  the  outside 
of  the  vessels  equal  to  or  slightly  exceeding  the  pressure  in 
the  interior.     This  is  accomplished  by  placing  the  vessels  in 
a  closed  chamber,  which  is  filled  with  a  fluid,  and  by  forcing 
into  or  withdrawing  from  the  said   chamber,  water  or 
during  the  heating  or  cooling  operation,  an  external  pressure 
is    maintained  equal   to    or    exceeding   that   which     simul- 
taneously  exists  in  the  interior  of  the  vessels. — L.  A. 

Compounds  of  Formic  Aldehydi  /or  Preserving,  Disinfect- 
ing, and  Therapeutic  Purposes}  Process  for  the  Pre- 
paratumof.     II.  Oppermann,  Berlin.     Eng.  Pat.  18,250, 

Aug.  5,  1897. 
Thk  patentee  has  found  that  by  the  agency   of  ammonia, 
formic  aldehyde  may  be  coupled  with  any  substance  capable 
of    combining    with   or    dissolving    in    ammonia   solution. 


Crystallini    compounds  are  thus  i luced  (similar  to  the 

known  compounds  of  aid.  hide-  with  In-  dpi  hlch 

formalin   i-   united   with   substances   having    disinfecting, 
presi  i  The 

bodies  thus  formed  are  fuirlj  isily  soluble  in  ■ 

and  are  powerful  reagents.    Thus,  the  compound  of  formalin 
with  boric  arid  i-  -aid  to  be  neu.  than   mere 

ride  j  and  tie-  compound  with  phenol,  when  evapoi 
hi  -mall  quantity.  «ill  disinfect  a  large  Bpace. 

For  the  preparati if  thesi  linarj   10   per 

din,  together  with  the  required  other 
substance,  i-  dissolved  in  thi  quantity  of  ammo 

solution  of  30  per  cent,  strength,  with  constuni  -lining  and 
cooling.    The  compound  eil  lined 

by  evaporating  the  liquid  at  a  Ion  temperature  in  vacuo. 

■  ne  and  SalicvUc  a.  id-. 
and  phenol  ;   or  triple  compounds  may  he  formed    ill    which 
,1  uitli    phenol  and  menthol,  or    with    boric 
acid  and  tannin. —  1..    \. 


XIX.-PAPER.  PASTEBOARD.  Etc. 

Cellulose  Carbohydrates,  Quantilati  i  Separation  of,  in 
\regi  abl,  Substances.  W.  Hoffmeister.  Landw.  Ver- 
suchsstat.  is:i7.  48,401;  through  Chem.  Zeit.  1897,  21, 

-.  ■   i   Will.,  page  'Jin. 


XX.-FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES  AND  EXTRACTS. 

Ozone,    Production    of.      Otto.      Proc.    Inst.   Civil  Eng. 
1896-97,129,  [3],  72— 73.     Memoires  et  Comptes  rend. 
-   travaux   de  la   s0e.  de-  [ngen.  Civils   de    France. 
310. 

Tin:  author  considers  that   the  low  theoretical  efficiency  in 

at  t  rather  less  than    2    per  cent.)  of   the  Sie ns  and 

llalske  ami  Andreoli  machines  for  producing  ozone,  is  due 
to  the  employment   of  too  high   potential    and  a  had    choice 

of  dielectric,     lie  has  designed  machines  for  the  production 

■ne.  which,  with  a  periodicity  of  fO  per  second,  give  a 
theoretical  efficiency  of  15  per  cent.  :  the  output  was  found 
to  he  greater  as  the  periodicity  of  the  working  current 
iuerea-ed.  and  al-o  as  the  velocity  of  the  current  of  gas 
through  the  machine  was  increased.  The  machines  are  of 
four  types,  but  the  general  arrangement  in  all  is  one  of  plate 
conductors,  protected  either  on  one  or  both  sides  with 
dielectric,  arranged  alternately  of  opposite  si";n  and  with  an 
n,  through  which  the  gas  to  be  treated   i- 

d,  and  across  which   tl  akesplace. 

In  some  cases  the  gas  is  drawn  in  at  the  edges  of  the  plates, 
and  delivered  through  a  central  aperture  on  one  side;  and 
in  others  it  is  drawn  in  and  delivered  at  central  apertures, 
one  on  each  side.  —  A.  S. 

Sulphur    Precrpitatum    (.American).     T.   I>.    Beed,   M.l>. 

Arner.    Pharm.   Assoc.    1S'.i7  ;   through   l'harm.   .1.    18 

59,  [1421],  265. 
\x  examination  of  trad.'   samples    of  precipitated   sulphur, 
obtained  in  Canada  and  in  the  United  Stat,-. -how  that  more 
than  half  (29  out  <  tained  calcium  sulphate. 

Selenium   in   Commercial  Sulphur.    T.   D.   Beed.     Amer. 
Pharm.  Assoc.  1897;  through  Pharm.  .1.  1897,59,  261. 
under  XXIII.,  p 

turpentine.  Action  nf  Sulphuric  Add   mi   Levo-rotatory. 

(,:   Bourcfaardat  and  J.  Lafbnt    J.  Pharm.  Chim.  l*!<7, 

6,  193  — 190. 
Lkvo-rotaxobt  French  essence  of  turpentine  was  treated 
with  10  per  cent,  of  sulphuric  acid  and  the  product  heated 
at  150°  with  alcoholic  potash  in  exce-s.  On  addition  of 
water,  a  !i<rht  oil  was  obtained,  containing  unaltered  tur- 
pentine, camphene,  terpilenes,  and  their  sola!  and  liquid 
polymers,    together  with  a  small    quantity  of  levo-rotatory 
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borneol  ami  its  dextro-rotatory  isomer  molting  about  50  . 
The  aqueous  solution  contains  two  potassium  salts  of  the 
formula  i\.M„ .KHSt  i  ;  these  were  separated  by  fractional 
crystallisation  from  alcohol.  The  less  soluble  is  a  salt  of 
the  acid  sulphuric  ether  of  levo-rotatory  borneol  or  of  an 
isomer  :  it  is  itself  levo-rotatory.  The  more  soluble  salt  is 
dextro-rotatory,  it  is  derived  from  dextro-rotatory  feuchol. 

—A.  C.  W. 

Iodoform,    Electrolytic    Preparation    of.      K.    Klbs    aud 

A.  Her/.  Zeits.  f.  Elektrochem.  4,  [4],  1897, 113—118. 
Ax  electrolytic  process  for  preparing  iodoform,  bromoform, 
and  chloroform  from  the  corresponding  halogen  compounds 
of  the  alkalis  aud  alkaline  earths  in  presence  of  alcohol, 
aldehyde,  or  acetone,  has  been  known  aud  patented  since 
1884  (E.  Schering,  Berlin).  The  authors  have  studied 
more  closely  the  nature  of  the  electrolytic  processes  and  the 
litions  which  give  a  good  yield.  The  following  equation 
represents  the  reaction  of  iodiue  upon  warm  alcohol  in  the 
presence  of  an  alkali  or  alkaline  carbonate  :  — 
CH3.CHsOH  +  101  +  HsO  =  CHI3  +  COa  +  7HI  (1.) 
The  reaction  can  be  conveniently  carried  out  by  passing 
an  electric  current  through  an  aqueous  solution  of  potassium 
iodide  and  soda  mixed  with  alcohol — the  current  setting 
free  from  the  potassium  iodide  the  ions  iodine  and  potas- 
sium. The  hydriodic  acid  (or  potassium  or  sodium  iodide) 
formed  bv  a  secondary  reaction  is  again  decomposed  by  the 
current ;  thus  the  iodine  uot  combined  with  carbon  is  for 
the  most  part  regenerated  continuously,  and  only  a  small 
part  of  it  is  converted  at  the  anode  into  potassium  iodate. 
Conditions  might  exist  under  which  the  oxidation  might 
stop  short  of  producing  carbon  dioxide,  aud  might  instead 
only  produce  formic  acid — 

CHj.CH.OH  +  81  +  H20  =  CHI3  +  HCOOH+oHI  (2.) 
But  in  the  electrolysis  carried  out  by  the  authors,  no  trace 
of  formic  acid  was  ever  observed.  The  theoretical  yield  is 
therefore  calculated  according  to  equation  (1),  and  amounts 
to  1*468  grms.  of  CHI3  per  ampere-hour.  The  actual 
yields  are  expressed  as  percentages  of  this.  Five  tables  are 
1  illustrating  the  influence  of  various  conditions  on  the 
yield.  Table  A  illustrates  the  effect  of  temperature  :  the 
yield  is  best  when  the  temperature  is  between  CO5  and  70  < 
Table  B  shows  (other  things  being  equal)  that  when  the 
proportion  of  soda  present  is  increased,  the  yield  ot  iodoform 
slightly  falls  off.  while  there  is  a  marked  increase  in  the 
amouut  of  iodic  acid  formed.  When  the  soda  is  kept  con- 
stant and  the  amount  of  potassium  iodide  is  increased,  the 
yield  of  iodoform  increases  and  the  amount  of  iodic  acid 
decreases  (Table  C).  Similar  effects  are  produced  when  the 
soda  and  potassium  iodide  are  kept  constant  and  the  amount 
of  alcohol  is  increased.  Table  E  illustrates  the  effect  of 
varying  current  -  density.  The  results  show  that  the 
current-density  should  not  exceed  1  ampere  per  square 
decimetre.  00°  is  a  suitable  temperature,  and  the  electro- 
h  te  should  be  made  up  in  the  proportion  of  5  or  6  grms.  of 
anhydrous  sodium  carbonate,  10  grms.  of  potassium  iodide, 
20  c.c.  of  alcohol,  and  100  c.c.  of  water.  The  precipitated 
■itunn  should  be  removed  hourly,  and  the  electrolyte 
made  up  to  the  original  composition  by  adding  soda,  potas- 
sium iodide,  and  alcohol.  Iodic  acid  is  only  formed  slowly, 
and  is  of  secondary  importance  ;  it  takes  a  long  time  before 
it  accumulates  sufficiently  to  interfere  with  the  main 
reaction.  The  yield  is  excellent.  In  the  third  ampere-hour 
the  yield  amounted  in  one  experiment  to  97-3  per  cent.,  and 
in  another  to  97-7  per  cent,  of  the  theoretical.  The  i 
form  was  crystalline,  only  very  slightly  coloured  (yellow), 
and  perfectly  pure. — D.  E.  J. 

Orthoform:  .1  New  Local  Antithetic.  A.Einhorn  and 
l:.  Heinz.  Munich  Men.  Woch.  1897,  14,  931  ;  fhrouj  : 
Pharm.  J.  1897,  59,  [1  122],  277. 

1 111-  new  synthetic  body,  which  possesses  marked  anaes- 
thetic properties,  and  is  at  the  same  time  relatively 
nontoxic,  and  also  antiseptic,  promises  to  find  a  place  as 
a  therapeutic  agent.  Experiments  of  previous  workers 
show  that  none  of  the  products  obtained  by  splitting  up  the 
cocaine  molecule  are  capable  of  producing  anaesthesia,  and 


thai  this  action  is  possessed  only  by  those  compounds, 
analogous  to  cocaine,  in  which  the  ecgonine  esters  are 
combined  with  certain  acid  radicles.  In  this  respect,  the 
group  I  1  u  'III  II,  appears  to  play  a  very  important  part. 
This  anaesthetic  property  was  found  to  he  possessed  by  all 
amido-oxy  esters  of  the  aromatic  series,  but  the  body  from 
which  these  are  all  derivable  —  the  amido-oxybenzoic 
ester — has  this  action  in  a  still  greater  degree.  After  trial 
with  a  iarge  number  of  these  bodies,  the  p-amido-;«-oxy- 
benzoic  methyl  ester  was  found  to  give  the  most  satisfactory- 
results,  and  this  is  therefore  introduced  for  therapeutic  use 
under  the  name  of  orthoform. 

It  occurs  as  a  white  bulky  crystalline  powder,  melting  at 
120°  0.,  non-hygroscopic,  aud  but  slightly  soluble  in  water, 
so  that  it  is  only  slowly  absorbed,  and  therefore  produces  a 
persistent  anaesthesia.  The  hydrochloride  is  readily  soluble 
in  water,  but  as  the  solution  has  an  acid  reaction,  it  is  not 
always  applicable  for  hypodermic  use. — J.  O.  B. 

Cinchonine,  The  Transformations  of,  In/  the  Action  of 
Acids.  '/..  H.  Skraup.  Monatsh.  fur  Chem.  1897,  18, 
411. 
Br  the  action  of  hydrochloric  acid  on  cinchonine  hydro- 
chloride, 25 — 30  per  cent,  of  the  base  is  converted  into  an 
addition  compound,  the  remainder  into  the  isomeric  bases — 
iso-  and  pseudocinchonine.  If  this  addition  compound  be 
the  intermediate  stage  in  the  transformation,  according  to 
the  hypothesis  of  Wislicenus,  if  it  be  subjected  to  the  con- 
ditions which  produced  it,  then  there  will  be  formed  the 
same  proportions  of  the  isomeric  bases  as  above.  This  was 
not  found  to  be  the  case.  Hence  the  transformations  do 
not  take  place  through  the  addition  compound. 

Attempts  to  convert  cinchotine  into  isomeric  bases  by  the 
action  of  hydrochloric  or  sulphuric  acid  were  unsuccessful. 
The  sulphates  obtained  from  the  fractionally  crystallised 
products  had  the  same  solubility  and  the  bases  the  same 
rotation,  though  the  salts  differed  in  appearance.  Now 
cinchotine  probably  differs  from  cinchonine  only  in  contain- 
ing an  ethyl-  in  place  of  a  vinyl-group  (  —  CH  :  CH»).  Thus 
the  transformations  of  cinchonine  must  be  referred  to 
changes  in  the  vinyl-group. — A.  C.  W. 

Itetamine  :  A  JTeic  Alkaloid.  Battandier  and  Malosse. 
Journ.  Pharm.  Chim.  1897,  6,  (6),  211. 
From  the  young  branches  and  hark  of  Retama  spharo- 
carpa,  the  authors  have  isolated  au  alkaloid,  retatnine, 
having  the  composition  C^H^N^O,  which  appears  to  be  an 
oxysparteine.  From  a  saturated  solution  in  petroleum 
ether  it  crystallises  in  long  needles;  from  alcohol,  on 
cooling  the  saturated  solution,  it  separates  in  lamellae,  by 
spontaneous  evaporation  from  the  same  solvent  in  fine 
rectangular  tablets.  The  taste  is  bitter,  and  the  alkaloid 
is  without  marked  physiological  action.  The  crystals  melt 
at  162"  C,  with  alteration,  and  at  a  higher  temperature, 
decompose,  giving  a  crystalline  sublimate,  and  evolving  a 
pyridine-like  odour.  Ketamine  .acts  as  a  powerful  base, 
colouring  phenolphthalein,  displacing  ammonia,  and  preci- 
pitating the  salts  of  iron  and  copper.  It  also  acts  as  a 
powerful  reducing  agent ;  gold  chloride  and  phospho- 
molybdie  acid  are  immediately  reduced  by  it,  silver  salts 
and  potassium  ferricyanide  more  slowly  ;  mercuric  chloride 
is  transformed  to  calomel  by  its  action.  It  gives  all  the 
alkaloidal  reactions,  but  does  not  precipitate  with  platinum 
perchloride.  Its  salts  crystallise  very  easily,  with  the 
exception  of  the  nitrate.  In  absolute  alcohol  at  17°  C. 
its  solubility  is  2-462  in  100.  The  specific  rotation  is 
(a)D  =  43° -1.— J.  O.  B. 

Cinnamic  Acid  from  Storax  and  Benzoic  Acid  from 
Benzoin,  Extraction  of.  E.  Claassen.  Pharm.  Kev. 
1897, 15,  136  ;   through  Chem.  Zeit,  1897,  21,  199. 

Storax  is  boiled  for  some  time  in  a  copper  vessel  with 
an  excess  of  sodium  carbonate  solution.  When  cool, 
hydrochloric  acid  is  added  until  the  reaction  is  only  faintly 
alkaline.  The  mixture  is  again  heated  to  boiling  and 
filtered,  and  the  residue  washed  with  water  until  exhausted. 
The  mixed  filtrates  are  precipitated  with  an  excess  of 
hydrochloric  acid.      The  precipitate  is    collected,   washed 
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with  nil. I  water,  dried  Hid  extracted  with  hoi  benzene. 
i  in  cooling,  the  greater  pari  of  tin  einnamic  acid  sepai 
out.  The  benzene  is  distilled  nit  and  used  for  further 
extractions  as  long  as  anything  is  dissolved.  Finally, 
tlic  benxene  solution  of  tin-  acid  is  shaken  out  with  dilute 
sodium  carbonate  solution,  anil  tin'  acid  re  precipitated 
i  this  with  hydrochloric  acid,  washed  with  cold  water 
i  niter,  and  dried.  The  acid  thus  obtained  from  the 
firs)  extraction  is  brilliantly  white,  nut  subsequently  is 
ouloured  yellowish  ;  when  this  occurs,  the  coloured  acid  is 
rediasolved in  benxeneand  again  extracted,  and  precipitated 
as  above.  The  same  process  is  applicable  to  certain 
varieties  of  benzoin,  lor  tin-  extraction  of  benzoic  acid,  ami 
also  I'm-  the  separation  of  benzoic  ami  einnamic  acid  from 
Tolo  balsam.— J.  1 1,  B. 

Parathyroid  Glandules,  Presenci    ni    Todim  in.     I    Glej 
Comptes  rend.  1897, 135,  S13. 

'I'm  small   parathyroid  glandules  wbicb  are    found: d 

panyingthe  larger  true  thyroid  glands,  an-  stated  to  in' 
relative!]  richer  in  iodine  in  tin  casi  ol  dogs  and  rabbits 
than  the  latter  bodies.  It  is  evident  therefore  that,  if  the 
presence  of  a  secretion  containing  iodine  is  in  be  considered 
distinctive  of  the  tin  roidal  rla~s  of  organs,  the  smaller  para- 
thyroid glands  must  be  included  with  them.  And  further, 
that  if  this  secretion  bo  the  active  principle  of  the  gland, 
that  the  parathyroid  glandules  must  be,  at  least  as  potent, 

weight  for  weight,  as  tin-  true  thyroid. — J.  O.  If. 

Bisobol  Myrrh,  Composition  of  and  Distinction  from 
Official  Myrrh.     Tucholka.     Arch  de  l'harm.  1897,290 

See  under  XXIII.,  page  938. 

Eucalyptol  [Teste /or  Purity  nf~\,     A.  Schamelliout. 

Ann.  l'harm.  1S:i7,'3,  257. 

See  under  2QCIII.., pagi  937. 

Peppermint  Oil,  Determination  of  Menthol  in.  (..'.  Kleber. 
l'harm.  Rev.  1897,15,  135  ;  through  Chera.  Zeit.  1897, 
21,  198. 

Set    'mil.  r  XXIII  ,  paijc  940. 

PATENTS. 

Terebenihene  Monohydrochloride,  Impts.  in  thi  Manufac- 
ture unil  Application  "/'.     J.   G.    Mcintosh,    I 
Eng.  Pat.  81,031,  Sept  22,  1896. 

Ix  the  proeess  claimed,  the  mixture  of  solid  and  liquid 
hydrochlorides  obtained  by  the  saturation  of  turpentine 
with  hydrochloric  acid  gas,  is  distilled  with  the  addition  of 
caustic  alkali.  The  combined  distillates  are  filtered  and 
cooled  to  separate  the  solid  from  the  liquid  hydrochloride. 
The  use  of  either  of  the  hydrochlorides,  or  a  mixture,  as  a 
substitute  for  natural  camphor  in  the  manufacture  of 
celluloid,  soaps,  antiseptics,  &c.,  is  also  claimed. — A.  C.  \Y. 

Pharmaceutical  Compound  [Codeine],  Impts.  in  thi  Pro- 
duction a/'.  Farbenfabriken  vormals  V.  Haver  and  Co. 
Elberfeld",  Germany.  Eng.  Pat  24,799,  Nov.  :».  1896. 
Ix  the  methylation  of  morphine  by  means  of  methyl  iodide 
or  mcthvlsulphurie  acid,  considerable  quantities  of  the 
alkaloid  remain  unchanged.  The  patentees  claim  the  pro- 
duction of  codeine  from  morphine  and  diazomethnne  or 
such  substances  as  are  capable  of  yielding  diazomethane. 
with  or  without  the  presence  of  alkalis,  and  they  also  claim 
the  use  of  nitrosomethylurethane  as  the  source  of  diazo- 
methane in  the  process  first  mentioned. — A.  I  .  \V. 

Piperazine  Salicylate,  Manufacture  <;/'.  I. a  Societe 
Chimique  des  Usines  du  Rhone,  Lyons,  France.  Eng. 
Tat.  35,905,  Nov.  17,  1896. 

I'u-k.kazixe     salicylate,     C4H,0N3[C6H4(OH)COOH; 
claimed  as  a  new  product,  and  the  processes  for  its  mann 
faeture,    which    consist    in    mixing    boiling    concentrated 
aqueous,  alcoholic, or  ethereal  solutions  of  1  mol.  of  base  with 
2  mols.  of  acid,  or  in  melting  the  same  ingredients  together 
and  recrystallising  from  one  of  the  above  solvents. —  A.I  .YV. 


Nncle'au  In  Improved  Preparation  of,  and  Proct  I  for 
Making  it.  J.  Carnrick,  Ne«  fork,  i  ,S.A  Eng  Pat. 
17,610,  July  27,  1897. 

I'm  process  claimed,  consists  "in  dissecting  the  lymphoid 
tissues  containing  the  largest  percentage  of  nucleic  from 
the  muscular  ami  other  coarse  tissues,  drying  the  lymphoid 
tissues  al  a  comparatively  low  temperature,  nol  - 
180  1'..  then  reducing  the  material  to  a  powder,  and 
i  'Hi,-  thi  nuclein  cellular  matter  from  the  Bcaly  fibrous 
matter  by  silting  or  other  means.  The  nuclein  cellular 
powder  is  then  treated  with  a  solution  of  a  suitable  gun 
benzoin,  for  protecting  and  preserving  it."  The  product  is 
also  claimed  as  a  new  article  of  manufacture.— A.  C.  W. 

Acetone,  Halogen  Derivatives  of;  Impts  in  tht  /'/»..%*  f,„- 
Preparing.  I,,  l.ed.rei,  Munich,  Germany.  Eng.  Pat. 
17,692,  duly  28,  1897. 

In  the  process  claimed,  iodine,  ready  formed  or  uascent,  is 
made  to  read  with  acctonediearboxylic acid,  in  the  pre  ■ 
ol  substances  which  combine  with  or  decompose  bydrii 

acid.     The  chlorine  and  bromine  c tpounds  arc  similarly 

produced  with  or  without  the  presence  of  some  substance 

to    combine    with    the    free    and    produced.     By  using  the 
proper  proportions  of  iodine,  per-,  penta-  or  tetra-iodoacetone 

may  I.,    made.  —A.  C.  YV. 

XXI.-PHOTOGEAPHY. 

PATENT. 

Photographic  /'<//).  r,  An  Improved  Sensitised.  A.  Schwarz, 
Gross  Lichterfelde,  Germany.  Eng.  Pat  26,284,  Nov.  20, 
1896. 

A    "BROMIDE"    paper,    prepared   by    coating    transparent 

paper — instead  of  opaque  paper  as  heretofore— with  silver 
bromide.  —  II.  T.  P. 

XXII -EXPLOSIVES.  MATCHES,  Etc. 

Dfitronaphthalene,  thi  Commercial  Preparation  of.    YV.  II. 

Krug  and  J.  E.  Blotnen.     .1.  Amer.  Chem.  Soc.  1S97,  19 
532—538. 

The  manufacture  of  nitronaphthalenes  has  of  recent  v 
acquired  considerable  importance,  owing  to  the  fact  that 
their  presence  in  nitroglycerin  renders  the  latter  practically 
non-sensitive  to  concussion,  whilsl  even  a  small  admixture 
prevents  dynamite  from  freezing.  Xitronaphthalem-  i- 
said  tn  possess  the  property  of  rendering  dynamite  "  fume- 
less,"  but  this  has  not  yet  been  definitely  decided.  It 
considerably  increases  the  solvent  action  of  nitroglycerin  on 
nitrocellulose. 

When  the  nilrouaphthalene  is  used  in  conjunction  with 
nitroglycerin,  its  melting  point  is  of  minor  importance,  but 
it  is  desirable  to  have  as  high  a  degree  of  nitration  as 
possible,  since  this  will  retard  the  momentum  of  the  explo- 
sion to  a  less  extent.  When  used  with  other  explosives, 
such  as  picric  acid,  the  melting  point  must  obviously  be 
below  the  point  of  decomposition  of  the  explosive  agent. 
When  it  is  desired  to  use  a  higher  nilrouaphthalene  iu  this 
connection,  it  may  be  accomplished  by-  adding  a  small 
amount  of  mououitronaphthaleue,  as  the  latter  acts  as  a 
solvent  of  the  higher  nitro-derivatives,  and  they  together 
will  dissolve  picric  acid,  nitrocellulose,  and  the  like. 

The  nitro-d.rivatives  of  naphthalene  are  generally  obtained 
eithei  by  the  action  of  nitric  acid  alone  or  mixtur.  -  of 
nitric  and  sulphuric  acids  on  naphthalene,  or  for  the  higl 
nitro-derivatives,  by  reuitration  of  the  lower  uitro  compounds. 
The  author  has  made  a  number  of  experiments  with  a  view 
of  ascertaining  the  practicability  of  the  proposition  to  pre- 
pare the  higher  derivatives  by  the  nitration  of  naphthaleoe- 
sulphonic  acid,  similarly  to  the  preparation  of  nitrophenols 
from  phenolsulphonic  acid. 

o-Naphtbalenesnlphonis  acid  was  prepared  by  heatin" 
naphthalene  to  100?  for  about  eight  hours,  with  one,  two, 
and  three  times  the  amount  of  sulphuric  acid  required  by- 
theory.  A  fourth  preparation  was  made,  using  a  large 
excess  of  sulphuric  acid.  A  quantity  of  each  of  these  acids, 
corresponding  to  10  grins,  of  naphthalene,  was  treated  in 
one   -erics   with  40  grins,   of  nitric  acid  of  :t6"  B.,  and   in 


im 
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another  series  with  80  gnus,  of  the  same  acid.  The  nitra- 
tions were  effected  on  a  water-bath  and  were  considered 
complete  some  time  after  the  red  fumes  ceased  to  come  off. 
1'lie  product  was  melted  under  water  and  washed  in  this 
manner  until  free  from  acid.  It  was  then  carefully  dried 
and  weighed.  The  results  showed  that  the  two  series 
corresponded  quite  closely  in  every  respect,  the  yield 
decreasing  proportionately  to  the  extent  of  sulphonation. 
It  is  therefore  impossible,  under  these  conditions,  to  pre- 
pare nitrouaphthalenes  from  a-naphthalenesulphonic  acid, 
although  a  higher  degree  of  nitration  is  obtained  than  with 
pure  naphthalene. 

With  regard  to  the  preparation  of  nitronapthalenes  from 
naphthalene  direct,  the  authors  made  a  number  of  trials, 
which  show  that  it  is  best  to  nitrate  with  a  mixture  of  nitric 
and  sulphuric  acids,  using  about  three  times  as  much  acid 
of  36  B.,  as  of  naphthalene.  The  amount  of  sulphuric 
acid  to  be  used,  will  vary  with  the  degree  of  nitration 
desired,  and  it  ranges  from  4:1  (nitric: sulphuric)  for  low 
melting  points,  to  3:2  for  the  higher  derivatives. — D.  B. 

Gunpowders,  Composition  of  Various.  Merle.  Moniteur 
Seientif.  1897,  25  ;  through  Pharui.  Centralh.  1897,  38, 
[31],  503. 

\t  i  OEMNG  to  the  author,  the  following  is  the  composition 
of  certain  powders  : — Diorrexin :  Potassium  nitrate,  42  ■  78  ; 
sodium  nitrate,  23-16;  sulphur,  13-40;  charcoal,  7-49; 
wood  powder,  10*97;  picric  acid,  1*65;  moisture,  0*55 
parts.  Azotin  and  Haloxylin  also  contain  sodium  nitrate, 
which,  weight  for  weight,  gives  more  oxygen  than  the 
potassium  salt.  Amid,  contains  38  per  cent  of  ammonium 
nitrate;  it  gives  but  little  flame,  but  develops  great  power. 
Saxifragin  contains  barium  instead  of  potassium  nitrate  ; 
its  energy  is,  however,  but  slight. 

Among  the  blasting  powders  which  derive  a  part  of  their 
oxygen  from  potassium  chlorate,  are  : — Himly  Powder,  con- 
taining potassium  chlorate,  45  ;  potassium  nitrate,  35;  coal 
tar,  20  parts.  The  tar  is  dissolved  in  benzene,  mixed  with 
the  salts,  and  the  solvent  driven  off.  Michalewsky  Powder 
contains  potassium  chlorate,  50 :  manganese  peroxide,  5  ; 
and  bran,  45  parts.  American  Comet  Powder  consists  of 
a  mixture  of  potassium  chlorate,  75 ;  re-in,  25  parts. 
Augendre  Powder  contains  potassium  chlorate,  49  ;  sugar, 
23 ;  potassium  ferrocyanide,  18  parts.  Janite  contains 
potassium  nitrate,  70;  sulphur,  12;  bitumen,  18;  picric 
acid,  0-4;  potassium  chlorate,  0-4  ;  sodium  carbonate, 0" 3. 
Avddogen  consists  of  nitre,  73  ;  sulphur,  10  ;  charcoal,  8  ; 
starch  or  bran,  8;  and  magnesium  sulphate,  1.  Litho- 
fraeteur  contains  sodium  nitrate,  65  ;  sulphur,  13  ;  and 
guncotton,  22  parts. — J.  0.  B. 

High    Explosives,    The    Walker    Method    of   Firing. 
J.  Mein.     Eng.  and  Mining  J.  1897,  64,  [13],  364. 

The  object  of  this  method  is  to  avoid  the  danger  incident 
to  the  ramming  of  shots  when  the  detonator  and  charge 
of  high  explosives  arc  placed  together  in  the  shot-hole.  A 
paper  tube,  6  in.  in  length  and  i  in.  in  diameter,  is  fixed  in 
the  charge,  preferably  during  the  process  of  manufacture. 
This  tube  forms  a  chamber  for  the  reception  of  the  detonator. 
The  charge  is  placed  in  position  in  the  shot-hole  by  means 
of  a  hollow  brass  or  copper  tube,  of  sufficient  length  to  suit 
any  hole,  with  an  out-ide  diameter  of  £  in.  and  an  internal 
diameter  Of  |  in.,  and  with  one  end  slightly  reduced  in 
thicknes-.  so  as  to  admit  of  its  being  inserted  into  the  paper 
tube.  Then,  after  the  ramming  is  finished,  the  detonator 
is  pushed  through  the  hollow  tube  by  means  of  a  copper 
rod.  The  detonator  being  held  in  position  by  means  of  a 
simple  spring  made  of  cane  or  some  similar  material,  the 
copper  rod  and  hollow  tube  may  be  simultaneously  with- 
drawn, and  the  shot  fired  ill  the  usual  way.  The  total 
additional  cost  of  this  arrangement  is  said  not  to  exceed 
1  c.  per  shot. — A.  S. 

Plvmbates,  Alkaline  Earth  \_XPbO-^\  ;  Manufacture  and 
Properties   of     G.  Kassner.     Rev.  Chim.  Ind.  1897,  8, 

227. 
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PATENTS). 

Mixing  and  Conveying  Acids  for  Use  in  Nitroglycerine 
and  other  Manufactures,  An  Improved  Method  and 
Apparatus  for.  G.  Kynoch  and  Co.,  Ltd.,  and  A.  T. 
Cockings,  Witton.     Eng.  Pat.  22,717,  Oct.  13,  1896. 

Drawings  and  descriptions  are  given  of  the  apparatus 
employed,  which  consists  of  two  vertical  closed  iron  cylin- 
drical vessels,  supported  over  a  larger  horizontal  cylinder, 
with  which  they  are  connected  by  pipes  and  cocks.  The 
vertical  vessels  contain  the  nitric  acid  and  the  sulphuric 
acid,  and  serve  as  measuring  vessels,  and  can  be  put  in 
connection  with  a  vacuum  pump ;  and  the  invention  con- 
sists in  "  introducing  the  acids  into  their  respective  measur- 
ing vessels  by  means  of  reduced  pressure  therein,''  and, 
after  allowing  the  acids  to  flow  into  the  lower  vessel,  mixing 
and  delivering  them  by  means  of  compressed  air. — \V.  M. 

Nitroglycerin  Explosives,  Impts.  in  Manufacture  of. 
C.  E.  Bichel,  Hamburg.     Eng.  Pat.  17,307,  Aug.  5,  1897. 

This  invention  relates  to  the  class  of  explosives  in  which 
nitroglycerin  is  absorbed  in  a  suitable  mixture  of  wood 
meal  and  saltpetre,  and  consists  in  the  replacing  of  about 
5  per  cent,  of  the  nitre  by  "  ehrcniates,  bichromates,  or 
permanganates  of  the  alkalis." — W.  M. 

Matches,  Impt.  in  Manufacture  of     J.  Craveri,  Buenos 
Ayres.     Eng.  Pat.  18,563,  Aug.  10,  1897. 

The  inventor  proposes  a  composition  for  the  heads  of 
matches  or  tapers,  which  is  entirely  free  from  phosphorus. 

The  following  proportions  are  given  : — 

"  Acid  persulpho-cyanic,  2  parts ;  cyanogen  persulphide, 
4  parts;  nitronaphthalene,  2  parts;  xanthate  of  potassium, 
1  part ;  charcoal,  1  part  ;  chlorate  of  potassium,  20  parts  ; 
peroxide  of  lead,  50  parts ;  trisulphide  of  antimony, 
10  parts  ;  gelatin  or  fine  glue,  10  parts." — W.  M. 

XXIII.— ANALYTICAL  CHEMISTRY. 

APPARATUS,  ETC. 

Sulphur,  Determinations  in  Iron  and  Steel,  A  New  Appa- 
ratus for.  ami  a  Useful  Form  of  Wash  Bottle.  K.  K. 
Meade.     J.  Amer.  Cheru.  Soc.  1897,  19,  581—585. 

The  apparatus  shown  in  Fig.  I,  and  drawn  to  one-eighth 
scale,  consists  of  the  following  parts  : — (1.)  A  500  e.c.  flask 
of  the  "  Joliet  "  pattern, fitted  with  an  india-rubber  stopper 


having  two  holes,  through  one  of  which  passes  a  funnel 
with  glass  stop-cock,  and  through  the  other  a  piece  of  glass 
tubing  bent  at  right  angles  about  the  middle  point.     (2.)  A 


IV7.I 


THE  JOURNAL  OF  THE  SOCIETY   OF  CHEMICAL   INDCHTKY. 


.  tenanting  funnel  fitted  with  a  two-holo  robber  stopper 
provided  witb  tubus  for  the  admiasioii    i  iscs. 

I  In-  tube  leading  From  flask  to  funnel  is  blown  into  :i 
bulb  "i  IS  i"  50  o  ■■   cap  i  I :"-  funnel   itself  is  in- 

dented in  three  places,  equi  distant  from  i  aeh  other, 
and  about  '.  in.  from  the  bottom,  or  just  where  the 
begin  to  narrow  to  meet  the  Btop  oock.  In  the 
bottom  of  the  funnel  is  placed  a  little  glass  woo),  and 
anon  ibis  sufficient  asbestos  to  reaoh  level  with  thi 
the  walls  of  the  funnel.  Over  this,  a  thin  perforated  (lis.- 
of  plutiiiiim,  made  to  lit  the  funnel  closely,  is  pressed  down 
under  the  dents,  holding  the  asbestos  in  place,  i.'i.i  A 
separating  funnel  fitted  similarly  to  the  one  described  under 

except  that  the  tube  leading  into  it  is  not  blown  into  n 
bulb.     (I.)  A  wooden  stand  upon  which  the  entire  apparatus 

The  separating  funnels  are  half  GUed  with  an  alkaline 
solution  of  lead  nitrate,  the  sample  is  weighed  into  the 
flask,  the  apparatus  connected  together,  and  dilute  acid 
poured  upon  the   borings.     When   action    moderates,  the 

contents  are  heated  until  all  pas  ill  given  off.      A  modi  rat.  I\ 

rapid  current  of  hydrogen  is  passed  through  theappai 
for  a  few  minutes,  after  which  the  flask  and  funnels  are  dis- 
oonneeted.  The  alkaline  solution  is  run  through  a  Biter  and 
collected  in  a  flask,  lead  sulphide  being  retained  on  the  tiller. 
A  small  quantity  of  potassium  chlorate,  together  with  20  e.c. 
Mated  hydrochloric  acid,  are  introduced  into  the 
funnels  to  dissolve  any  sulphide  which  may  be  mixed 
with  the  asbestos.      Vfter  washing  the  and   filters, 

the  filtrate  is  heated  to  boiling,  nearly  neutralised  with 
ammonia,  and  the  sulphur  precipitated  with  barium 
chloride.  The  hydrogen  sulphide  is  in  most  cases  com- 
pletely absorbed  in  the  first  funnel,  should  any  form,  how- 
ever, in  the  second  funnel,  this  must  be  collected  and 
dissolved  and  the  solution  added  to  that  from  the  first 
funnel. 

Pig.  .'  r.  presents  a  wash-bottle  of  the  usual  type  except 
that  the  shorter  tube  is  made  of  very  stout  glass  tubing. 

To  this  is  fastened  a 
piece  of  hard  wood 
I  by  |  by  ;  ins.. 
notched  with  a  V- 
shaped  notch  acres- 
its  face  and  with  a 
>\  c  cut  down  its 
side*  parallel  to  the 
neck  of  the  tla-k. 
A  piece  of  stout 
wire  is  bent  with  a 
loop  at  either  end. 
The  larger  of  these 
Icops  is  made  of 
sufficient  size 
admit  the  thumb 
comfortably  and  is 
covered  with  a  \  ieoe 
of  small  rubber 
tnbing.  The  smaller 
is  bent  over  the 
rubber  tnbing  and 
wood  and 
enough  to  slide  up 
and  down  freelv  in  the  vertical  grooves  with  about  half  an 
inch  play  The  bottle  is  grasped  by  the  last  three  fingers 
of  the  hand,  and  the  thumb' is  passed  through  the  loop  in 
the  wire,  leaving  the  first  finger  free  to  guide  the  jet.  A 
Bbght  pull  from  the  thumb  is  sufficient  to  bring  the  wire 
down  upon  the  rubber,  pressing  the  latter  into  the  notch 
and  effectually  closing  the  opening.  By  doing  this  before 
ceasing  to  blow  into  the  bottle,  the  fume-  of  the  BCld  or 
steam  or  whatever  volatile  substance  the  bottle  may  contain, 
arc  prevented  from  passing  back  into  the  mouth  and  a 
Steady  stream  is  kept  going  from  the  :et  tor  some  moments 
or  until  the  pressure  of' the  thumb  is  relaxed,  without 
further  effort  on  the  part  of  the  operator.— 1'.  B. 

/;,  ■  rroof  Juice,  Ftask  for  the  Polarisation  of.     D.  Sidersky. 

Bull.  Assoc.  Chim.,  1S97, 14,  1170— 1171. 
Tnr  custom  of  polarising  .juice  clarified  with    l'l  percent. 


of  basic  lead  acetat 
i 

urrangeil   a  il  i  k  ol    100/-  110  e.e.  with 
a  third  i"  oed  neck  indicating   i   - 

iven  by  the  proportion  I)       0       100 

iin  filling  tin-  flask  to  th.    iii  n  k   100  with  juice,  adding 

basic  lead  ind  i ipleti  -.villi 

water,  and   polarising   the  Blten  the   polariscopc 

reading  with  a  20  cm.  tube  will    be   five  times  the  -agar 
content   per   100  uico,   and   multiplication   In 

presents  no  difficulty . 

For  the  analysis  ol  maasecuites,  20  grn 
water  i-  made  up  to  ll'^S  e.c.  with   basic    had    acetate  and 
water.     The  direct  reading  Live-  the  sugar  per  cent,  on  thi 
massecuite.— L.  J,  rte  R  ■ 

PATENT. 

Oxygen,  Carbonic  Ami,  ,v. ,    Absorbing  Apparatus 
i  tcertaining  the  Quantity  <<t  a   Particular  f,'o-  in  a 

Gaseous  Mixture  [St*       G  i     M.  Amdt,  Aachen, 

Germ  u  S,  Nov.  16    I 

The  apparatus  c  in  upper  ressi  I  for  containing 

the  gas,   and    a    lower  ves-el   for    enclosing    tin     absorbing 

me. Hum.  these  vessels  being  connected  end  to  end,  but 
being  normally  separated  1  ble  closure  or  partition 

which  t  bas  connected  to  it,  the  absorbing  medium. 

soli.;  -such   as   phosphorus    rods  for  oxygen,  are 

osed  in  a  cage  attached  to   the  partition,  whilst  in  the 

of  liquid  absorbents,  such  as  potash  lye  for  carbonic 
acid,  plates  or  fragment-.  &c.  of  glass,  pumice  stone, 
are  wetted  or  saturated  with  the  liquid.  The  gas 
is  connected  through  a  three-way  supply  cock  to  a 
measuring  tube,  the  open  lower  end  of  which  is  immersed 
in  a  vessel  of  liquid.  When  the  gas  vessel  has  been  filled 
with  the  gas,  the  partition  and  the  absorbing  medium  are 
raised   into  the   gas  vessel    until  all   absorption    bas    taken 

,  the  diminution  in  volume  of  the  gas  being  indicated 
in  the  measuring-tube.  The  gas  vessel  may  also  be  con- 
nected with  a  vacuum  gauge,  the  pointer  of  which  indicates 
the  degree  of  rarefaction  produced  by  the  absorption. —  I;    \. 


IX ORGANIC  CHEMISTRY.— QUALITATIVE. 

lie,  Antimony,  and  Bismuth:  Separation  from  the 
Precious  Metals  In/  Hypophosphorous  Acid,  I..  Vanino. 
Ber.  30,    ".14   .  2001— 20OS. 

I'luiM  m.  iridium,  and  rhodium  are  not  precipitated  from 
gly  acid  solution  by  hypophosphorous  acid,  and  can 
thus  be  separated  from  ruthenium,  palladium,  osmium,  gold, 
silver,  mercury,  arsenic,  antimony,  and  hi-muth,  which  are 
so  precipitated.  If  to  this  precipitate,  hydrogen  peroxide  be 
added  in  sufficient  quantity,  the  last  three  metals  redissolve, 
and  can  be  separated  from  the  rest  by  filtration,  and  then 
reprecipitated  by  warming  after  addition  of  more  hypo- 
phosphorous acid,  when  the  arsenic  falls  almost  at  once,  the 
others  after  a  longer  time. — ,T.  T.  D. 


lium  in  Commercial  Sulphur.  T.  D.  Beed,  M.D.  Amer. 
Hi  arm.  Assoc.  1897  :  through  Tharm.  J.  1S97,  59,  [1421], 
264. 

The  author  finds  that  there  is  no  difficulty,  in  Am.  ■ 
in  obtaining  sulphur  free  from  selenium.  'I  he  official  test 
of  the  U.S.P.  consists  in  boiling  0- 5  grin,  of  the  sulphur 
with  0a  grm.  of  potassium  cyanide  in  5  e.c.  of  water  and 
filtering,  then  adding  excess  of  hydrochloric  acid  to  the 
filtrate.  In  the  presence  of  selenium  a  reddish  coloration 
is  obtained.  In  order  to  obtain  more  complete  solution  of 
the  -ulphur,  it  was  found  necessary  to  increase  the  amount 
of  cyanide  to  1  -25  grms.,  and  continue  the  boiling  for  half 
an  hour.  To  determine  the  delicacy  of  the  test,  an  experi- 
ment made  with  fused  selenium  showed  that  it  would  indicate 
-.^  of  a  grain.  Care  must  he  taken  to  avoid  tracts  of  iron, 
since  that  metal  gives  a  coloration  with  the  test  closely 
Wine  that  of  selenium. —J.  O.  B. 
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INORGAXIC    CHEMISTRY.— 
QUANTITATIVE. 

Water-Analysis,  Colorimetric  Estimation  of  Ammonia,  of 
Nitrites,  and  of  Iron.     J.  Komi:.     ChemiZeit.  21,  [60], 
599—601. 
To  avoid  the  labour  of  preparing  continually  fresh  solutions 
for  colorimetric  comparison,  and  to   provide  a  uniform  set 
of  tints,  the  author  has  had  copied  by  a  painter  the  tints 
produced  in  100  c.c.  of  water  containing  known  quantities  of 
ammonia,  of  potassium  nitrite,  aud  of  iron,  by  Nessler's 
reagent,    zinc    iodide  and   starch,  and   ammonium  sulpho- 
cyanide    solution    respectively.      These    tints    have   been 
reproduced   by    lithography,   and   six   graded  slips,  length 
and  breadth  corresponding  to  the  height  and  diameter  of  a 
Xesslerisiug  tube  filled  to  the  100  c.c.  mark,  are  arranged 
as  the  faces  of  a  hexagonal  prism,  on  a  stand,  so  that  they 
can    be   rotated   round  a   vertical   axis,   and   successively 
brought  into  comparison  with  a  Nessler  glass,  containing 
the  liquid  for  examination,  which  is  supported  on  an  arm  of 
the   same  stand.     These  slips  are  marked  in  each  case  with 
the  quantity  of  ammonia  (or  other  substance)  in  100  c.c,  to 
which  they  correspond  ;  but  the  author  advises  each  analyst 
to  make  and  test  a  series  of  standard  solutions,  and  once  for 
all   to  mark   the  corrections  that  may  be   needed  for  his 
personality.     This  done,   the  i-stimation  of  ammonia  in  a 
water  is  made  by  taking  300  c.c.  of  the  water,  adding  to  it  in  a 
stoppered  cylinder,  2  c.c.  of  sodium  carbonate  solution  (2-7 
pure  soda  crystal  in  5  parts  of  water)  and  1  c.c.  of  caustic  soda 
(1  part  pure  sodium  hydroxide  in  2  parts  of  water),  shaking, 
allowing  to   settle,  and  pouring  off  100  c.c.  into  the  Nessler 
cylinder.     If,  after  addition  of  the   reagent,  the  colour  be 
deeper  than  the  deepest  tint,  50  c.c.  are  poured  away  and 
50  c.c.  of  pure  water  added.     When  the  right  tint  has  been 
struck,    cheek  experiments  may   be  made   by   diluting    to 
different  extents  successive  quantities  of  the  water,  but  this 
dilution  must  not  be  carried  too  far.     For  the  estimation  of 
nitrites,  100  c.c.  of  the  water  can  be  used  directly,  Eave  in 
the  case  of  muddy  or  coloured  waters,   when  precipitation 
by  sodium  carbonate,  sodium  hydroxide,  and  a  little  alum  is 
resorted  to,  exactly  as  in  the  case  of  ammonia.     To  100  c.c. 
of  the  water,  zinc  iodide  and   starch  are  added  and  a  little 
dilute  sulphuric   acid,  and  the  tint  struck  compared  with 
those  on  the  appropriate  comparison  instrument.     For  iron, 
2oo— 500  c.c.   are  oxidised  by  boiling  with  a  fragment  of 
potassium  chlorate  and  1  c.c.  of  hydrochloric  acid,  allowed 
to  cool,  brought  to  the  original  bulk   with   distilled  water, 
and  100  c.c.  taken  for  the  estimation. — J.  T.  D. 

Total  Ammonia   in  Gas  Liquor,   Estimation  of.     F.  Donath 
and  K.  Pollak.     Zeits.  angew.  Chem.  1897,  555. 

By  direct  experiment  the  authors  find  that  sodium  hypo- 
brotnite  decomposes  thiocyanogen,  producing  a  certain 
amount  of  gas  which  contains  carbonic  oxide  as  well  as 
nitrogen.  The  processes  for  estimating  the  ammonia  in  gas 
liquor,  which  depend  on  the  measurement  of  the  nitrogen 
evolved  by  the  action  of  this  reagent  on  the  ammoniaeal 
>alts,  are  therefore  cot  trustworthy,  as  they  canse  the 
samples  to  be  valued  above  their  true  strength  ;  and  it  is 
accordingly  necessary  to  fall  back  upon  the  elder  methods 
of  distillation  with  lime. — F.  H.  L. 

Iron,  A  Modification  of  the  Permanganate  Method  for  the 
Determination  of.  II.  P.  Cady  and  A.  P.  Ruediger.  J. 
Amer.  Chem.  Soc.  1897, 19,  575—581. 

The  authors  have  found  it  possible  to  titrate  iron  with 
permanganate  in  the  presence  of  hydrochloric  acid,  by 
adding  an  excess  of  mercury  sulphate  to  the  solution.  The 
solutions  are  prepared  in  the  following  manner  : — 

Solution  A.  —  A  5  per  cent,  solution  of  stannous 
chloride.  This  need  not  necessarily  be  freshly  prepared, 
but  it  should  give  no  precipitate  when  diluted  with  "JO  times 
it<  volume  of  water  and  boiled.  It  may  be  kept  in  good 
condition  by  acidifying  with  hydrochloric  acid  and  putting 
a  few  fragments  of  tin  into  the  bottle. 

Solution  B. — Hydrochloric  acid  of  sp.  gr.  1 '  10. 

Solution  C. — This  is  made  by  adding  to  200  grms.  of 
mercuric  sulphate,  80  c.c.  of  concentrated  sulphuric  acid, 
and  mixing  the  resulting   paste  with  800  c.c.  of  water.     (It 


a  yellow  precipitate  be  formed,  more  sulphuric  acid  is  added.) 
To  this  is  added  100  grms.  of  orthophosphoric  acid 
dissolved  in  a  small  quantity  of  water,  and  the  whole  is 
made  up  to  one  litre. 

Method  1. — Dissolve  the  substance  in  water  with  a 
varying  quantity  of  hydrochloric  acid,  and  heat  to  boiling 
after  diluting  to  100  c.c,  reducing  with  stannous  chloride 
until  the  solution  becomes  colourless,  and  potassium  thio- 
cyauate  (sulphocyanide)  ceases  to  give  a  coloration.  Any 
excess  of  stannous  chloride  that  may  have  been  used  is 
oxidised  by  potassium  permanganate  until  the  solution 
gives  a  faint  but  distinct  colour  with  potassium  thiocyauate, 
after  which,  one  or  two  drops  of  stannous  chloride  are 
added  very  cautiously.  This  operatiou  is  carried  on  at  a 
boiling  heat.  After  cooling  the  solution,  50  c.c.  of  dilute 
sulphuric  acid  are  added,  aud  for  every  10  e.c.  of  hydro- 
chloric acid  that  has  been  used,  35  c.c  of  the  mercury 
sulphate  solutiou ;  the  whole  is  then  diluted  to  400  c.c,  and 
titrated  with  potassium  permanganate. 

Method  2. — The  substance  is  dissolved  best  in  a  small 
Erlenmeyer  flask  in  15  c.c.  of  hydrochloric  acid,  2  c.c.  of 
mercury  sulphate  are  added,  the  mixture  is  heated,  and 
stannous  chloride  added  in  small  quantities  at  a  time,  until 
the  solution  becomes  colourless.  The  contents  of  the  flask 
are  rinsed  into  a  beaker  and  diluted  to  about  300  c.c,  5u  c.c. 
of  dilute  sulphuric  acid  are  added,  and  then  45  c.c.  of  mer- 
cury sulphate.  The  solution  is  then  ready  for  titration 
without  cooling,  as  the  amount  added  should  cool  it 
sufficiently.  Method  1  can  be  used  in  all  cases,  while 
method  2  (which  is  much  shorter),  can  always  be  used 
where  there  is  not  too  much  insoluble  residue,  which  might 
obscure  the  end  of  the  reaction.  The  points  requiring 
special  care  in  this  process  are  : — 

1.  Use  stannous  chloride  which  is  in  good  condition. 
•2.  Have  the  smallest  possible  excess  of  stannous  chloride 
present  after  the  reduction  is  completed. 

IS.  Carefully  adjust  the  proportions  between  the  mercury 
sulphate  and  the  hydrochloric  acid.  Less  than  three 
minutes,  in  the  case  of  soluble  salts,  has  been  found  suffi- 
cient time  for  solutiou,  reduction,  and  titration. — D.  B. 


The  Separation   of,   by    means  oj 
C.   Glaser.     Chem."  Zeit.   1897,   21, 


Iron   and  Aluminium, 

Sodium   Pero.ride. 

678. 

Ferihc  oxide  and  alumina,  in  phosphates  and  other 
minerals,  may  be  separated  and  estimated  quantitatively  by 
making  use  of  their  different  behaviour  towards  sodium 
peroxide  :  for,  while  solutions  containing  aluminium  are 
affected  by  this  reagent  exactly  as  by  alkalis  or  alkaline 
carbonates,  this  is  not  the  case  with  ferric  salts.  When  a 
solution  of  a  ferric  salt  is  treated  in  the  cold  with  excess 
of  dry  sodium  peroxide,  no  precipitate  is  formed  in  the 
effervescing  liquid,  and  any  cloudiness  observed  disappears 
on  adding  excess  of  reagent.  The  iron  is  present  as  a 
ferrate,  and  on  boiliog  is  precipitated  as  hydroxide ;  and 
for  quantitative  estimation  this  precipitate  should  be  dis- 
>olved  in  hydrochloric  acid,  and  the  iron  reprecipitated  with 
nitroso-j8-naplithol  or  with  ammonium  sulphide,  the  latter  in 
ammoniaeal  solution  containing  citric  or  tartaric  acid.  The 
precipitate  is,  in  either  case,  converted  into  ferric  oxide  and 
weighed  in  this  form. 

A  solution  containing  iron  and  aluminium  in  the  absence 
of  calcium  phosphate  is  nearly  neutralised  with  ammonia, 
and  is  then  ready  for  the  separation  ;  if,  however,  calcium 
phosphate  be  present,  it  must  be  carefully  removed  by  means 
of  ammonium  acetate  or  by  E.  Glaser's  method,  and  the 
solution  then  nearly  neutralised  as  before.  To  the  cold 
solution,  dry  sodium  peroxide  is  added  until  the  solution 
appears  perfectly  clear.  As  a  rule  for  0  4  grm.  of  substance 
there  is  required  3 — 6  grms.  of  sodium  peroxide.  The  clear 
solution  is  rapidly  heated  to  boiling  point,  the  precipitate 
allowed  to  settle,  and  the  whole  poured  through  a  thick 
filter.  In  the  filtrate,  alumina  is  estimated  by  a  usual 
method,  preferably  by  precipitation  with  pure  phosphoric 
acid  in  the  presence  of  ammonium  acetate.  The  ferric 
hydroxide  is  dissolved  in  hydrochloric  acid  and  purified  as 
described  above.  In  the  presence  of  silicates  the  results 
may  be  slightly  too  high,  and  the  original  solution  should 
therefore  be  free  from  silicic  acid. 
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llir  author  considers  tho  above  separation  more  rapid 
than  the  ordinary  fusion  method,  and  free  from  tho  disad- 
vantage of  the  latter  that  the  platinum  crucible  employed 
la  slight)}  attacked,  and  the  apparent  weight  of  Ihe  ferric 
oxide  increased  l>y  traces  of  platinum. — I!.  B.  H. 

Zinc,  Estimation  of,  by  the   Schaffner  Afcthod  in  Vlumbi- 
ferous  Minerals.      II.   Pellet.     Boil.    Assoc.   Beige   des 

(him.  11,  [4],  r.>6— 180. 

II  wise.  Found  that  the  ammoniacal  .-alts,  produced  when 
ammonia  is  employed  to  neutralise  tin-  acid  ~<ilnt inn  of  the 
mineral  before  titrating  the  zinc  with  sodium  sulphide, 
retain  in  solution  tin'  lead  present,  ami  so  falsify  the  titra- 
tion, the  author  substitutes  potash  in  that  operation,  leaving 
the  liquid  just  sufficiently  acid  to  prevent  the  deposition  "t 
the  sine.  The  solution  is  then  poured  into  ammonia, 
agitated,  and  filtered,  tin-  filtrate  being  titrated  with 
standardised  sodium  sulphide,  one  drop  of  ferric  chloride 
v2o  i  solution  being  added  a-  indicator.     By  this 

means  tin-  method  retains  its  accuracy  even  in  presence  of 
■to  per  cent  of  Kail,  whereas  ii,  the  ferrocyanide  method 
the  lead  has  to  be  removed  before  titrating  the  zinc. 

It  is  found  that  the  volume  of  sodium  Bulphide  solution 
required  per  unit  of  zinc  inc  htly  with  the  dilution 

of  the  liquid. 

An  important  point  is  to  pour  the  neutralised  solution 
into  the  ammonia,  and  thereby  obviate  the  deposition  of 
tine  oxide,  which  would  otherwise  have  to  he  redissolved. 

[u  dissolving  the  mineral,  the  author  prefers  to  oxidise 
the  iron  present  by  means  of  potassium  chlorate  i  istead  of 
nitric  acid. — C.  S. 

Nickel  and  Cobalt;  Separation  from  Iron.    O.  Ducru. 
<  omptcs  Rend.  1897, 125,  [U],  136—439. 

If  a  solution  of  iron  containing  uickel  be  precipitated  by 
excess  of  ammonia,  part  of  the  nickel  dissolves,  part  goes 
into  the  precipitate.  Hut  if  the  solution  with  tlie  precipitate 
suspended  in  it  be  now  electrolysed,  the  whole  of  the 
nickel  is  deposited  on  the  cathode,  alone  with  u  trace  of 
iron,  which,  in  exact  analyses,  can  he  subsequently  deter- 
mined. In  the  process  of  analysis,  the  solution,  in  which 
the  iron  has  been  peroxidised,  is  evaporated  to  dryness 
with  a  slight  excess  of  sulphuric  acid,  taken  up  with  as 
little  water  as  possible,  "i  to  10  grms.  of  ammonium  sulphate 
added,  and  the  whole  warmed  till  a  clear  solution  is  obtained. 
The  liquid  is  transferred  to  Riche's  apparatus  ^Aun.  Chim. 
Phys.  [5],  13,  52*  1,  in  which  has  been  placed  GO  or  70  c.c. 
of  strong  ammonia,  and  electrolysed  with  a  current  density 
of  25  to  45  niilli-amperes  per  sq.  cm.  of  the  cathode.  In 
less  than  four  hours  the  electrolysis  is  complete.  Figures 
are  given  both  for  known  mixtures  of  iron  and  nickel  or 
iron  and  cobalt  and  for  nickel  steels,  which  -how  that  the 
method  i-  very  accurate,  and  that  for  ordinary  purposes  it 
is  not  necessary  to  take  into  account  the  iron  deposited  on 
the  cathode.  Silicon  and  carbon  need  not  be  separated  in 
the  first  place,  ocr  Jo  the  small  quantities  of  manganesi  01 
phosphorus,  or  of  chromium,  interfere  with  the  method. 
A  small  amount  of  chromic  acid,  however,  prevents  the 
deposition  of  the  nickel  ;  the  author  has  this  point  under 
investigation.— J.  T.  D. 

Nickel-Copper  Alloys,  Assay  of.     A.  Biche.     .T.  Pharm. 
Chim.  1897,  6,  [7],  300—303. 

The  minting  of  cupro-nickel  with  15  or  25  per  cent,  of 
nickel  has  necessitated  the  introduction  of  a  safe  and  rapid 
method  of  assay.  It  is  only  needful  to  determine  one  con- 
stituent of  a  binary  alloy,  and  in  this  case,  owing  to  the 
higher  price  and  lower  purity  of  nickel,  this  metal  may  be 
estimated,  and  the  copper  may  be  found  by  difference. 
Formerly  the  author  had  precipitated  the  copper  electro- 
lytieally  with  an  element  giving  an  E.M.F.  of  2  volts,  and  had 
deposited  the  residual  nickel  in  ammoniacal  solution  with 
two  such  elements.  Under  these  conditions  the  nickel 
solution  rapidly  grows  warm,  and  the  deposit  mav  become 
grey,  loose,  and  even  partly  oxidised.  It  is  better  there- 
fore to  use  only  3  Daniell  cells — a  method  which  gives 
perfect  results  and  demands  no  supervision.  From  0-5 
to  1  grm.  or  more  of  alloy  is  dissolved  in  the  minimum  of 
nitric  acid,  a  little  water  is  added  after  solution  is  complete, 


and  the  nitric  acid  i-  ezpi  lied  bj  two  consecutive  i  rapora- 
tions  with  dissolving 

in  wain-  with  a  few  d  id,  ihe  copper  is 

depoj  illy  until  the  solo  no  indies 

cation  with  bicarbonate  an. I   I w ■  1 1, 

the  copper    is    then    washed  into   the    containing  vi 
and  ma}  !»■  weighed.     The  residual  Bolution  is  then  m 
with  an  excess  (usuall]    12     IS  c.c.  suffices)  of  ammo 
and  is  electrolysed  with    i   Daniell  cells.     The  i 

quite   concordant,  1ml    tin-  analysis  may  show   a  deficil 
of  0-8 — 0".'  pel  to  impurities  in  the  nickel,  some 

of  which  are  observable,  forming  a  reddish  fiocculent   pre- 
cipitate  in  the  solution,  which,  however,  does  n  l   intei 
with   the  accuracy   of   the   nickel   determination.     I' 
formerly  believed  that  a  i  urrent  with  an  B.M.F.  lower  than 
2   volts   would   fail   to  depi  el    from    ammoniacal 

Bolution.  By  allowing  a  longer  time  (a  whole  night),  the 
deposition    may    he   <   '  ipletely    with   a   .urrent    of 

O'l   ampere    from    the    battery    employed    for    thi     CO] 
electrolysis.       The    .one    with    the  nickel    deposit    is    wi 

successively     with    water   and    alcohol,  and    i-   dried   and 
;hed.     In  the  assay  of  coinage  alloys,  o-  175  grm.  of 

pp.  i ■  is  di  M-i  hours  with  a  current  which 

falls  during  that  time  from  0"5  to  n-  I  ampere,  Tin  nickel 
is  deposited  in  1  or  a  hours,  the  ampere  meter  showing  a 
current  of  0"3  ampere  at    the  beginning,  and  u-1  to  0"2  at 

the  end  of  the  operatii  1 15  c.c.  of  ammonia  has  been 

used.— W.  G.  M. 


ORCA  VIC  <  7/  I:\1ISTRY.—  QUALITATIVE. 

tie  and  Artificial .-  Distinction  between. 
F.Jean.  Rev.  Chim.  Ind.  1 897,  8,227.  (See  also  this 
Journal,  1895,  281 ;    1893,937;   1892,639;   1891,557.) 

Is  a  note  appended  to  Baron's  paper  on  artificial  (lepras 
(see  page  922),  the  author  state>  that  on  salting  out  the 
sodium  soaps  of  true  moellon,  and  decomposing  them 
with  hydrochloric  acid,  a  black,  brittle,  resin-like  body  called 

agent    is    produced,    which    c tains   nitrogen,  and   is 

soluble  in  alcohol  and  ether,  hut  insoluble  in  petroleum 
spirit.  Artificial  degras  also  yields  a  similar  compound 
analogous  to  leucine,  but  it  is  accompanied  by  a  large  pro- 
portion of  another  substance  of  like  appearance,  which  is 
free  from  nitrogen. —  K.  II.  I.. 

Earthnut,  Detection  of ',  in  Chocolate.  Bilteryst.  Hull,  de 
['Assoc,  beige  des  (.'him.,  March  1897,447;  through  J. 
Pharm.  Chim.  1897,  6,  [1],  29. 
To  detect  the  addition  of  araehis  by  microscopical  exami- 
nation, the  chocolate  is  first  freed  from  fat  and  sugar,  and 
then  examined  in  a  medium  of  water  and  glycerin.  The 
characteristic  starch  granules  of  araehis  are  thus  shown  very 
distinctly  ;  they  are  larger  than  those  of  the  natural  starch 
of  theobroma  and  each  granule  has  a  central  nucleus. 

The  powder  free  from  fat  and  suu'ar.  is  also  macerated  for 
2  1  hours  in  a  solution  of  50  grms.  of  chloral  hydrate  in  40 
grms.  of  water.  The  characteristic  cells  of  .  I  rackis  lu/pogoca 
are  then  easily  distinguished  by  their  peculiar  internal 
markings.  Chemically,  the  adulteration  is  detected  by  the 
examination  of  the  separated  fat  and  the  determination  of 
the  albuminoids.  The  fat  is  extracted  by  means  of  carbon 
tetrachloride,  and  its  refractive  index  determined  with  the 
oleorefraetometer.  The  figure  for  pure  cacao  butter  is 
—  19  .  while  forearthnnt  fat  it  is  +  3".  The  author  found 
the  refraction  index  of  the  fat  of  a  mixture  of  5  per  cent,  of 
araehis  with  chocolate  to  be  —  1SD,  and  of  that  from  a  50 
per  cent,  mixture  —  7  .  This  method,  however,  alone,  will 
not  reveal  the  presence  of  pressed  marc  of  earthnut  in 
chocolate.  To  detect  this  latter  adulteration  the  determina- 
tion of  the  albuminoids  must  be  made.  Cacao  contains  is 
per  cent,  of  these;  araehis,  20  per  cent.;  and  the  oil-free 
mare  of  earth-nut,  45  to  47  percent  of  albuminoids. 

-J.  O.  B. 

Eucalyplol  [Tests far  Purity  op.     A.  Schamelhout. 
Ann.  Pharm.  1897,  3,  857. 

A  USEFUL  reagent  for  the  detection  in  eucalyplol  of 
small   amounts   of  eucalyptus    oil  and  turpentine,  con- 
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•  Union  of  10  drops  of  bromine  in  10  o.c.  of  pure 
chloroform.  This  reagent  also  serves  to  detect  turpentine 
in  eucalyptus  oil.  The  reagent  is  added  drop  by  drop.  A 
i  olour  is  first  produced,  which  changes  on 

farther  addition  to  reddish  yellow  :  ,>nd  tin-  number  of  drops 

ry  to  bring  about  these  colour  changes  indicate-  the 
purity  of  the  sample.     For  example  :  — 

j  of  Reagent 


For  For 

Yellowish-  Reddish- 
Given  Yellow 
Colour.        Colour. 


tcalyptol 4               8 

!.            I  oil  "f  turpentine Xo  coloration,  even 

with  -250  drops. 

Eucalyptus  oil i'<              95 

Bucalyptol,  with  5  per  com.  eucalyptus  oil...  11               18 

Bucalyptol,  with  2*5  per  cent,  eucalyptus  oil  7               12 

irptol,  with  2*5  per  cent,  turpentine . ..  it;             2.3 

vptusoil,  with  2'5  per  cent,  turpentine  ..             183 


-It.  B.B. 


Bisobol  Myrrh,  Composition  of,  and  Distinction  from 
Official  Mi/rrh.  Tucholka.  Arch,  der  Pharm.  1S97.'290  : 
through  Pharm.  Centralh.  1897,  38,  [31],  500. 

Six  drops  of  a  1  in  15  petroleum  ether  extract  of  bisobol 
myrrh  are  mixed  with  6  c.c.  of  acetic  acid  ;  then  3  c.c.  of  con- 
centrated sulphuric  acid  are  added,  so  as  to  form  a  lower  layer. 
A  rose-red  colour  is  developed  ft  the  line  of  contact,  and  in 
a  short  time  the  whole  acetic  acid  solution  is  coloured  red,  the 
tint  being  permanent  for  some  time.  If  the  petroleum  extract 
be  made  stronger  than  1  in  15,  a  brown  colour  is  produced. 
Official  myrrh  treated  in  a  similar  manner  gives  only  a 
slight  red  colour  in  the  acetic  layer,  which  does  not  intensify 
on  standing  :  and  the  zone  of  coutact  is  at  first  green,  then 
brown,  with  a  greenish  fluorescence.  Bisobol  myrrh  con- 
tains :  gum  soluble  in  water,  22-1;  gum  soluble  in  soda 
solution,  29-8i;  resin,  21"S;  bitter  principle,  1'5;  volatile 
oil,  7-8  ;  water,  3- 17  ;  vegetable  aud  inorganic  matter,  13-4 
per  tent. 

The  essential  oil  gave  the  above  characteristic  colour 
reaction  very  markedly;  when  treated  with  gaseous  hydro- 
chloric acid  by  Wallach's  method,  the  terpene  gave  small, 
well-formed  crystalline  tablets  of  hydrochloride  melting  at 
79*3  C.  The  terpene  itself,  which  is  named  bisabolene, 
had  the  abnormally  high  boiling  point  259' — 2f0°'3  C,  and 
has  not  been  identified  with  any  similar  body  hitherto 
isolated.  It  is  considered  probable  that  it  consists  of  a 
double  molecule  (C10H16)o.  Besides  bisabolene  the  oil 
probably  contains  alcoholic  bodies  and  esters,  since  it  reacted 
violently  with  benzoyl  chloride  on  warming.  The  reddish- 
brown  oil  from  which  the  crystalline  bisabolene  hydro- 
chloride had  been  separated,  fractionated  between  230'' — 
28]  (  ,  also  2  ave  the  characteristic  colour  reaction.  The 
resin  soluble  in  alcohol  was  markedly  acid  in  reaction  ;  it 
contained  two  acids,  giving  soluble  and  insoluble  lead  salts 
respectively.  The  gum  soluble  in  water  is  probably  a 
calcium  arabinate. — J.  O.  B. 

ORGANIC  CHEMISTRY.— QUANTIT A  TIVE. 

If;>  ntatein,     The    Estimation     of,     in    Logwood    Extracts. 
iglot.     With  Keport  by  E.  Jaquet  and  O.  Michel.     Bull. 
Ind.  Mulhouse,  1897,  250— 258. 
A   sou  HON  of  the  sample   of  a  definite  strength   is  pre- 
pared, a  few  drops  of  ammonia  added,  until  a  cherry-red 
colour  just  appears,  and  normal  potassium   chromate  then   I 
added  in  sufficient  amount  to  change  the  colour  to  a  blue 
troin  violet.     By  means  of  the  author's  optical  appa- 
ratus a  definite  source  of  light  is  viewed  through  a   layer 
of  the   liquid    thus    produced,    and    the    thickness    of   the 
layer  is  adjusted  until    no   light    reaches   the   eye.      The 
amount   of  colouring  matter   i-    inversely    proportional    to 
the  thicknes-  of  the  layer  when  absorption  of  light  is  eom- 
i       the  above  test,  10  grms.  of  the   sample   arc 


dissolved  in  a  litre  of  water.  In  c.c.  of  this  solution  are 
made  alkaline  with  ammonia,  and  10  c.c.  of  a  3  per  cent 
solution  of  potassium  chromate  added  ;  the  liquid  is  then 
boiled  for  10  minutes,  allowed  to  cool,  and  diluted  to  50  c.c. 
A  part  of  this  solution  is  introduced  into  the  apparatus 
and  observed  as  described.  According  to  the  author's 
results,  the  presence  of  impurities,  such  as  chestnut  extract 
or  molasses,  does  not  cause  a  difference  of  1  per  cent,  in  the 
amount  of  colouring  matter  found,  and  he  therefore  con- 
cludes that  this  method  may  be  used  for  the  comparison  of 
samples  from  various  sources  with  each  other  and  with  pure 
hematoxylin. 

When  testing  different  samples  from  the  same  factory, 
where  approximately  the  same  wood  is  always  used  and 
chestnut  extract  is  not  added,  it  suffices  to  precipitate  por- 
tions cf  the  solution  with  albumin  and  with  acetate  of  iron, 
the  former  causing  precipitation  of  tannin  only,  the  latter 
of  tannin,  certain  pectic  matters,  and  hfematein.  The 
wood  will  always  contain  tannin  and  luematein  iu  the  same 
relative  proportion,  and  tbe  total  effect  of  the  iron  varies 
directly  as  the  ha-matein,  and  is  estimati-d  by  means  of  the 
optical  apparatus  used  in  the  former  case. 

In  order  to  detect  the  presence  of  ehestuut  extract  in  a 
sample  of  logwood  extract,  the  following  tests  are  made  : — 
(I)  On  the  addition  of  tartar  emetic  pure  logwood  extract  is 
not  precipitated,  but  chestnut  extract  produces  a  gelatinous 
deposit.  (2)  With  pure  extract,  acid  nitrate  of  bismuth  gives 
a  cloudiness  which  redissolves  in  excess  of  the  reagent,  and 
a  deposit  is  only  formed  on  prolonged  standing  ;  but  if  any 
tannin  extract  be  present,  the  cloudiness  does  not  disappear, 
and  a  deposit  is  formed  in  10  minutes. 

Report. — According  to  E.  Jaquet  and  O.  Michel,  the 
author's  methods  are  only  suitable  for  approximate  deter- 
mination of  the  amount  of  haemate'i'n,  or  for  detection  of  a 
considerable  quantity  of  chestnut  extract.  They  consider 
that  the  amount  of  colouring  matter  can  only  be  estimated 
to  within  2 — 3  per  cent.,  and  the  method  in  their  opinion  is 
ingenious  but  not  exact,  though  possibly  capable  of  being 
brought  to  greater  perfection. —  li.  B.  B. 

Indigo,  Assay  of.    A.  Brylinski.    Bull.  Soc.  Ind.  Mulhouse, 

1897,  331—345.    (See  u'lso  this  Journal,  1897,  701—702.) 
Indigo    may   be  estimated — (,1)  gravimetrically ;    (2)  by 

oxidation;  (3)  by  reduction;  (4)  eolorimetrieally ;  and 
(5)  by  comparative   dye  tests.     A  typical   process  for  each 
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of  these  methods  i<  described,  and  their  relative  value 
discussed.  The  author  couolndes  the  method  by  reduction, 
■s  proponed  by  G.  Engel,  to  be  the  best.  The  process  is 
based  on  the  (ael  thai  indigo  can  !»■  reduced  quantitatively 
olution  "i  vanadyl  sulphate. 

When  an  acid  solntion  of  vanadium  sulphate  is  reduced 
by  line,  .two  bug  J  reduotion  are  observable. 

The  originally  yellow  solution  al  first  turns  green,  forming 
idous  sulphate,  which  may  also  be  obtained  by  reducing 
with  a   bisulphite.    This   vanadous  sulphate   reduces  pel 
manganate  and  ferric  -alts,  bul  not  indigo.     On  continuing 
the  addition  of  zinc  to  the  hot  solution,  the  latter  turns  to 
a  purplish-blue   colour;    this  is  the  vanadyl  sulphate  of 
Wiirtz.  recommended  by  Engel  for  the  titration  of  ind 
The  solution  ran.  however,  be  only  used   in  an   inert    atmo 
sphere,  as  it  absorbs  oxygen  from  the  air  very  rapidly, being 
reconverted  into  vanadous  sulphate.     The  titral 
formed,  therefore,  with  a  special  apparatus  in  the  presence 
of  a  current  of  C<  '        l?he  vanadyl  sulphate  solution  is  run 
from  a  lunette  into  a  measured  solution  of  indigo  carmine 
until  the  colour  of  the  latter  has  disappeared,     Tin-  solution 
pass,,  from  a   green   to  a   pah-  yellow,  the  end   reaction 
being  indicated  by  a  greenish-grey  colour. 

The  details  of  the  proc  -  follows: — 10  grins,  of 

ammonium  vanadate  arc  dissolved  in  100  gnns.  of  sulphuric 
aeiil  of  66  B.,  with  the  aid  of  heat.  The  resulting  red 
solution  is  poured  into  two  litres  of  water  of  SO  C.  To 
this  are  added  by  di  grei  -  50  grms.of  zinc  powder  until  the 
solution  shows  a  purplish-blue  eolour.  Filter  and  allow  to 
cool. 

A  measured  quantity  of  indigo  Solution  is  put  into  an 
Erlenmeyer  filtering  flask,  provided  with  a  side  tube.  This 
flask  is  closed  with  a  double  perforated  eork,  thr  >ugh  which 
two  tubes  pass,  one  of  them  being  connected  with  the 
burette,  and  the  other  with  a  C02  generator,  as  shown  in 
the  drawing.  At  first  a  standard  indigo  is  titrated,  and 
then  the  sample  to  h.  nd  the  value  of  the  latter  is 

thin  calculated. 


lity  of  oxygen  !• 
into  the  appai  il  i-  bj  thi  '  <  >  ,  the  l  itti  i  should  !»■  put 

by  first  passing  it  through  a  solnti I  vanadyl   sulphate. 

The  small  quantities  of  Ferric  salts  present   in  the  solution 
may  occasion  a  very  Blighl  eiror,  which  maj  in  m 
bo  neglected.     Bui   if  need  be.  the  iron   present  ma] 
determined  in  the  ash  of  a  separate  portion,  and  the  qrj 
tit v  of  vanadyl  sulphate'  used  for  i'-  reduction  tletenniu 

— ! 

Sugar  Content  of  Some  Tropical  Fruits,  Determination  of. 
H.  C.  Prinsen-Gccrligs.   Chem.Zeit  I  ^  ■.  ■  r .  2 1 . 

A    .;t 'vntitv   of    the   fruit    was    taken,  and    the    amount  of 

external  covering,  flesh,  arid  stone  determined.     10Q  gnns. 
of  the  edible  portion  were  triturated  with  calcium  carboi 
to  neutralise  organic  acids  or  acid  salts,  and  then  extracted 
with  alcohol.    The  neutral  alcoholic  extract  was  evaporated 

on  the  water-hath,  the  residue  taken  up  with  water,  treated 
with  neutral  lead  acetate,  and  made  up  to  100  e.c.  -with 
water.  After  filtration,  the  solution  was  polarised  and  the 
amount  of  cupric  reducing  sugars  determined  in  an  aliquot 
portion.  50  c.c.  of  the  filtrate  were  inverted  with  5  c.c.  of 
hydrochloric  acid,  and  after  dilution  to  100  c.c,  the  solution 
was  polarised  and  the  cupric  reducing  power  determined. 
The  difference  between  the  amount  of  cupric  reducing  sugar 
before  and  after  inversion,  was  considered  as  due  to  cane 
sugar  ;  and  the  percentage  of  this  sugar  was  calculated  from 

that  value,  sin.e  in  no  case  was  thi  re  any  evident f  the 

presence  of  maltose  or  other  carbohydrates  capable  of 
hydrolysis.  The  specific  rotation  of  the  reducing  sugars 
was  deduced  from  the  difference  between  the  calculated 
polarisation  corresponding  to  the  amount  of  cane  sugar 
found  as  above  and  that  observed  in  the  original  solution. 
Since  it  was  assumed  no  reducing  Sugars  hut  dextrose  and 
levulose  were  present,  the  amounts  of  these  two  could  be 
calculated  from  the  above-mentioned  difference.  The 
following  table  shows  the  results  obtained  by  the  author  .-  - 


100  Parts  of  Fruit  contain 


100  Parts  ,,f  i 


Fruit  from 


Weight  of 
a  Single 
Fruit.  Flesb. 


Skin.        Stone. 


Cane 

SuL-ar. 


Levulose. 


Total 

Sugar. 


Achi-.'s  sapota  "sapodilki  plum  or  nasoberry] 

Ajianassa  sativa    pine-apple   300 

Anoiia  muricata    sour  sop] BOO 

reticulata   [bullocks  heart  or  true    custard  600 
apple              I    lies  . 

anoiia  squamosa   sweet  sop] I  to 

Arte  carpus  inteL'iiioli:!    Jack  fruit    II  kilos. 

Averrhoa  caramDola  [Caramba'  

Carica  papaya    papaw] iOO 

I  nodiflora    Phyllan;  litis  distichus] 5 

Citrullus  edulis -J  kilns. 

Citrus  aurantium   orange] 

Durlo  sibethiuus    durian  fruit" 1'3  kilos. 

;;  imontchi •:  ltuis. 

Garcm  a  niaim.jtana    niamroSUvli loo 

Bugenia  javamca 50 

Lansium  domesticum    Lansa   2" 

Mangif  em  indica    sweetmango  200 

sour  mango   

at usa  paradisiaca    plantain  100 

Kephelium  lappaceum  [rainbontan  so 

Jligator  pear 1  to 

Psidium  guajava    guava   <  5 

Spondias                           plum] 120 

Tanuuindus  indica  [tamarind]  r. 

■Hlulis 


85 

13 

2 

7-02 

67 

S3 

... 

2(1 

."> 

72 

2a 

-. 

50 

• 

,e:..i 

26 

66 

v 

:>-70 

96 

G 

0-fffi 

65 

lo 

--. 

0-85 

80 

2M 

5H 

H7 

* 

8-13 

90 

2o 

3-0fi 

•Jo 

mi 

20 

8-07 

100 

28 

ol 

8 

10-80 

100 

B--SS 

.-ll 

25 

21 

■ 

67 

S 

30 

0-48 

75 

3 

22 

70 

30 

18-68 

to 

.-o 

1" 

7*80 

67 

s 

15 

0-86 

85 

12 

3 

1-66 

80 

■' 

is 

a.M 

41 

30 

29 

15 

27 

3-70 
1-00 
5MW 
6-20 

5- to 
I'M 

2-60 

o-ss 

2:  Ml 

0-41 

TOO 
3-20 
1-67 

li  e,2 

4:;2 

2-23 

o-l" 

2-00 
1-68 

2-4H 


,;to 
llllll 
fill 

I  22 
360 

3:70 

2-ln 
l-oi 

1-60 

2-20 

070 
1-20 

2-. -.o 
T98 
1-90 

:i-,;i 

1-2.-. 

ii- u; 

0'50 
1-84 

2T.1 


11-12 
W21 

11-112 
10-42 

9-50 

I'M 

10-02 
l-SS 

12-"7 

riii 

6  •;.;; 
ui.-. 

11-98 
S-66 
22-"l 
11-80 
1-72 
4-16 
6*48 

lu-17 


—J.  I..   Ii. 


B&tswax,  The  Examination  of .     S.  Weinwurm.     Chem. 
Zeit.  1897,  21,  [58],  519—520. 

Is  working  Hiibl's  process  the  author  shortens  the  saponi- 
fication by  heating  the  wax  and  alcoholic  potash  in  a  covered 
flask  for  30  minutes  on  a  water-batb,  then  removing  the 
cover  and  completely  evaporating  the  alcohol.  For  the 
detection  of  small  quantities  of  paraffin  or  cerasin,  he 
describes  a  method  based  on  the  fact  that  an  aqueous  solu- 
tion of  glycerin  dissolves  the  normal  unsaponifiable  matter 
in  beeswax,  whilst  paraffin   and   eorv-in   (or   5    per  cent,  of 


resinl  are  insoluble.  .*>  gnns.  of  the  filtered  beeswax  arc- 
saponified  with  35  e.c.  of  semi-normal  alcoholic  alkali  in  the 
manner  described  above,  and,  after  the  addition  of  about 
20  c.c.  of  glycerin  the  flask  is  heated  on  the  water-bath 
until  there  is  a  clear  solution  and  then  for  several  mi 
longer.  I  In  now  adding  100  c.c.  of  boiliDg  water,  the  liquid 
remains  more  or  less  clear  and  transparent  in  the  case  of 
genuine  beeswax,  and  it  should  be  possible  to  read  printed 
matter  when  placed  beneath  the  flask.  But  when  5  percent. 
of  cerasin  or  resin  is  present,  the  liquid  is  turbid  and  it  is 
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no  lODger  possible  to  road  the  print   through  it.     When 
.1  was  gives    normal   or   nearly  normal   figures  by  Hiihl's 
and  a  clear  solution  is  obtained  in  this  way,  the 


now  inane,  unci  auuiiiuu  iu  lug  «.i.v  w  .,  j'v-»  «.»«.  "■  v^...  ... 

,       0-25  grm.),and  if  the  solution  is  only  slightly  turbid  it 
that    no   eerasin    was  originally    present;  if,  en    the 


proees  , 

sample  i^  either  pule  or  contains  not  more  than  about 
3  percent,  of  eerasin  or  resin.  A  second  determination  is 
now  made,  after  addition  to  the  wax  of  5  per  cent,  of  eerasin 

other  hand,  there  is  a  mark,  d  precipitate,  about  :3  per  cent. 
»;i<  pics,  tit.  If  the  first  test  give<  a  turbid  solution  it 
points  to  the  presence  of  about  5  per  cent,  of  either  cera-in 
or  resin.     :!  per  cent,    of  eerasin  is  then  added  to  the  wax 

before    saponification,  ami  a  se id  test   is  made.     If  the 

original  impurity  was  eerasin,  there  is  now  a  precipitate:  if 
there  is  still  only  a  turbidity.  Since  eerasin  enters  into 
the  composition  of  nearly  all  wax  substitutes,  this  method 
alone  is  often  sufficient  to  detect  adulteration,  and  -when 
caroauba  wax  and  stearic  acid  are  employed  so  much  of  the 
latter  is  required  that  the  detection  of  the  admixture  is  easy. 
The  author  ha^  examined  a  large  number  of  samples  by  this 
method,  and  in  some  has  detected  the  addition  of  trifling 
amounts  of  cera-.in  and  tallow. — ('.  A.  M. 

ulose  Carbohydrates,  Quantitative    Separation  of,   in 

fable  Substances.      W.  Hoffmeister.     Landw.  Ver- 

suchsstat.  IS'JT.  48,  401  ;  through  Chem.  Zeit.  1897,  21, 

The  substance  is  first  extracted  with  ether  to  remove  all 
fat ;  the  fat-free  residue  is  then  extracted,  in  the  cold,  by 
maceration  in  successive  quantities  of  dilute  hydrochloric 
acid  anil  ammonia  alternately,  bodies  containing  much  starch 
being  first  treated  with  malt  extract  to  render  that  substance 
soluble.  When  extracted  as  far  as  possible  in  this  manner, 
the  residue,  without  drying,  i-  treated  with  aS  or  C>  per  cent, 
solution  of  soda.  It  is  macerated  for  1  or  2  days  with 
occasional  shaking,  then  slightly  diluted,  allowed  to  deposit, 
the  clear  solution  decanted,  and  the  insoluble  matter  thrown 
on  a  filter  ami  washed  with  hot  water.  The  alkaline  extract 
is  neutralised  with  hydrochloric  acid,  and  the  hemicellulose 
precipitated  by  pouring  into  a  large  excess  of  alcohol.  The 
precipitate  is  collected,  dried,  and  weighed.  The  insoluble 
residue  is  then  extracted  in  a  similar  manner  with 
Schweitzer's  reagent  and  the  resulting  extract  poured  into 
alcohol,  as  above,  to  precipitate  the  cellulose.  The  residue 
which  remains  after  this  treatment  is  quite  resistant  to  all 
solvents,  and  is  dried  and  weighed  as  lignin.  In  each  case 
the  final  product  must  be  washed  with  a  slight  excess  of 
ammonia  before  drying,  to  remove  any  trace  of  adherent 
hydrochloric  acid,  which  is  difficult  to  remove  by  simple 
washing,  and  the  presence  of  which,  during  drying,  causes 
decomposition. 

The  following  are  some  figures  obtained  by  this  method  :  — 


Wheat  bran | 

i  cake 

Rye  bian 

ike 

ftke 

Suuflow.  )         ' 


nicellulose. 

Cellulose. 

Lignin. 

17*8 

•V  in 

.via 

15-5J 

\-,'.' 

,;-'_'s 

2  "'5 

S-86 

5111 

2't 

K-55 

,;-n, 
6-30 

16-8 

■1- 1:1 

5".'l 

'J--7 

8-62 

2T>2 

1-55 

£,,.££ 

Traces. 

1-45 

o-io 

—J.  O.  is. 

Peppermint  Oil,  Determination  of  Menthol  in.  C.Kleber. 
Pharm.  Rev.  1897,  15,  I:;.',;  through  (hen,.  Zeit.  ls'j7, 
21,  198. 

.",  i.iiMS.  of  the  oil  are  mixed  with  5  grins,  of  acetic  anhydride 
and  boiled  for  3d  minutes  in  a  flask  under  a  reflux  condenser. 
in  the  meantime,  the  same  volume  of  the  same  acetic 
anhydride  is  titrated  with  normal  soda  solution,  and  phenol- 
phthalein. When  the  boiled  fluid  has  cooled,  the  reflux 
tube  is  washed  with  a  little  water,  and  this  is  added  to  the 
acetylised  mixture, and  titrate  I  also  with  normal  soda.  The 
difference  in  c.c.  between  the  two  titrations,  multiplied  by 
0*156,  gives  the  amount  of  menthol  contained  in  the  oil. 


I!v  this  process  it  only  takes  about  50  minutes  to  complete 
the  determination.  — J.  O.  II. 

Bahama.  Resins,  and  Gum  Resins;  Rational  Examination 
of.  K.  Dieterich.  Chem.  I!ev.  Fett-  u.  Harz-Ind.  4, 
[17],  233—236.  (This  Journal,  1897,  829—830.) 
RESINS  (continued).  Dammar.  Acid  number:  1  grin, 
treated  with  50  c.e.  of  petroleum  spirit  (sp.  gr.  0-7)  and 
left  for  2-4  hours  in  presence  of  20  e.c.  of  AN  aqueous- 
alcoholic  potash.  Then  titrated  (without  addition  of  water) 
with  AN  sulphuric  acid,  and  phenolphthalein  as  indicator. 
Ash  :  1  grm.  incinerated  and  calcined  till  constant ;  weighed 
wdien  cold. 

Dragon's  Blood. — Resin  number:  1  grm.  is  treated  with 
50  e.c.  of  petroleum  spirit  and  acted  on  for  24  hours  by 
25  e.c.  of  A  N  aqueous  potash  ;  then  mixed  with  250  e.c.  of 
water  and"  100  e.c.  of  alcohol  and  titrated  with  \  N  If.St  )t. 
Saponification  value:  Same  procedure,  except  that  AN 
alcoholic  potash  is  employed  for  the  first  reaction,  the 
aqueous  potash  being  then  allowed  to  act  during  a  second 
24  hours.  Dracoalban  lest :  10  grms.  powdered  and 
extracted  with  25  e.c.  of  hot  ether,  the  extract  concentrated 
to  30  e.c,  and  mixed  with  50  e.c.  of  absolute  alcohol. 
After  an  hour's  rest  a  white  floeculent  precipitate  comes 
down.  (Characteristic  of  Talm-dragon's  blood  only).  No 
free  acid  is  present. 

Resina  Guaiaci. — Acid  number:  20  e.c.  AN  aqueous- 
alcoholic  potash  allowed  to  react  on  1  grm.  for  24  hours, 
followed  by  addition  of  500  e.c.  of  water  and  titration  with 
'X,  11, St  1,.      Ash  :  Same  as  for  dammar. 

Mastic. — Acid  number :  Same  method  as  for  dammar, 
but  with  addition  of  500  e.c.  of  water  before  titration. 
Ash  :  Same  as  for  dammar. 

Sandarac. — Acid  number  and  ash  are  determined  in  same 
manner  as  for  dammar. 

Resina  Pini. — .  {.cid  number  :  1  grm.  is  dissolved  in  50  c.e. 
of  alcohol  and  titrated  with  ', X  alcoholic  potash  and 
phenolphthalein  until  a  red  coloration  ensues.  Saponifica- 
tion value  :  1  grm.  heated  with  30  e.c.  AN  alcoholic  potash 
for  an  hour  under  a  reflux  condenser.  Titrated  with  ^N 
HnSOj,  after  cooling  and  adding  100  e.c.  of  alcohol.  Ester 
number  :   By  subtraction. 

Stora.r. — Acid  number  :  1  grm.  dissolved  in  200  e.c.  of 
alcohol  and  titrated  with  AN  alcoholic  potash.  Saponifi- 
cation value  :  Same  method  as  for  R.  pini.  Ester  number : 
By  subtraction.  Loss  at  100°  C. :  I  grm.  dried  at  100°  C. 
till  constant.  Alcoholic  portion  :  10  grms.  dissolved  by 
warming  in  100  e.c.  of  90  per  cent,  alcohol,  filtered,  and 
washed  with  50  e.c.  of  hot  alcohol,  the  filtrate  being  evapo- 
rated and  the  residue  dried  at  100°  O.  Creeping  over  is 
prevented  by  floating  the  evaporating  dish  in  a  basin  of  hot 
water  on  the  water-  or  steam-hath.  The  content  of  dirt 
and  woody  fragments  is  determined  by  weighing  the  dried 
beaker  and  filter. 

Terebinthina  Communis  ct  Veneta. — Acid  number,  esler 
number,  and  saponification  value  :  Same  methods  as  for 
K.  pini ;  no  water  should  be  added  in  the  last-named 
determination. 

Gum  Resins.  Ammoniacum. — Acid  number:  0*5  grm. 
is  treated  with  water,  and  a  current  of  hot  steam  passed 
through  the  liquid,  the  flask  being  heated  to  prevent  con- 
densation. The  receiver  contains  40  e.c.  of  AN  aqueous 
potash,  which,  after  50  e.c.  of  distillate  have  been  collected 
and  the  still  neck  and  tube  rinsed  out,  is  titrated  back.  Resin 
and  saponification  values  :  Two  1  grm.  samples  are  treated 
with  50  e.c.  of  petroleum  spirit  and  exposed  to  the  action 
of  25  e.c.  of  AN  alcoholic  potash  for  24  hours,  with  frequent 
shakings.  The  one  sample  mixed  with  500  c.e.  of  water  and 
titrated-  with  AN  sulphuric  acid  gives  the  resin  number, 
whilst  the  other,  after  a  further  24  hours'  exposure  to  the 
action  of  25  c.e.  of  AN  aqueous  potash,  plus  75  c.e.  of  water,  is 
diluted  with  500  c.e.  of  water  andtitrated,  the  saponification 
value  being  thus  ascertained.  Loss  at  100°  C.  is  determined 
by  drving.  Examination  for  Galbanum  :  5  grms.  are  boiled 
a  quarter  of  an  hour  with  15  grms.  of  HC1  (sp.  gr.  I- 19)  and 
filtered  through  a  wet  double  filter.  On  super-saturating 
the  clear  filtrate  with  ammonia,  the  characteristic  blue 
fluorescence  appears  when  galbanum  is  present. 
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—  I   id    number  :    Same    method   a-    for    B. 

i  i.     Saponification  value:    1   pro:,   of   finely-ground 

re  sample  is  treated  as  in  the  case  of  the  last'- named 

recm,  except  thai  200  cc.  of  alcohol  arc  added  previous  to 

titration.     Ester  number  .-  Bj  difference. 

Galbanum. — Acid  member i  Sam.'  treatment  as  for  am- 
moniaoam,  ezcepl  that  50U  o.o.  of  distillate  are  collected  in 
place  of  50  D.c.  Resin  and  saponification  values,  also  de- 
lermioed  as  in  the  case  ol  ammooiacum.  Ash  and  toss  at 
LOQ     •  mined  by  incineration  and  dryio 

lively. 

Olibanum. — Acid  number:  Same  method  as  fir  mastic-. 
Saponification  ualue :  l  grm.  of  finely-gronnd  sample 
boiled  for  one  hour  with  90  e.c.  of  '.  X  alcoholic  potash  under 
a  reflux  condenser,  and  titrated  with  X.  rJ,SO(,  after 
adding  500  c.c.  of  water.  Ester  number  and  ash  .-  Same  as 
iu  other  cases. — C.  S. 

Methyl  Alcohol,  Formaldehyde,  Formic  Acid;  Determin- 
ation of  Small  Quantities  of .  Nicloux.  Bull.  Soc.  Cbim., 
1897,  17,  -  I  I  -840. 

Tin:   author's  method  (this  Journal,    I 
mining  small  amounts  of  alcohol,  can  be  applied  to  methyl 
alcohol,  formaldehyde,  or  formic  acid,  provided  there  l 
other  substance  present  in  each  case  capable  ol   reducing 
bichromate.    The  procedure  is  the  same  ai  for  ethyl  alcohol, 
5  c.c.  of  pure  concent  phuric  acid  being  added  to 

5  c.c.  of  the  solution,  which  i-  then  heated  for  one  minute 
and  allowed  to  stand  for  five  minute-.  The  author  suggests 
solutions  of  bichromate  Of  19  enns.  in  the  litre  (2  c.c.  of  this 
solution  correspond  to  5  c.c  of  a  solution  containing  1  c.c. 
of  alcohol  per  litre).  1  7  grins,  iu  the  litre  (•->'■''  =  ace.  of 
aldehyde  of  a  strength  of  1  grm.  per  litre),  and  11  grms. 
in  the  litre  (1  c.c.  =  j  c.c.  of  formic  acid  of  a  strength  of 
1  grm.  per  litre")  respectively.  It  i-  advisable  to  work  with 
a  scries  of  comparison  tabes  prepared  from  solutions  of 
known  strengths,  the  better  to  hit  the  exact  tints.— J.  T.  D. 


XXIV.-SCIENTIEIC  &  TECHNICAL  NOTES. 

Active   Oxygen,    The    Process    of  Formation    ot'.     W.    P. 

-en.     Ber.  30,  [14],  1951—1953. 
E\..ii:i;  and  Wild  (Ber.  30,  1069)  explain  the  fact  that  in 
•  -  of  oxidation  by  active  oxygen,  the  amounts  of  ox\  gen 
absorbed  by  the  directly-oxidised  body  (A)  and  the 
oxidised  by  the  active  oxygen  (B)  are  equal,  by  supposing 
that  a  peroxide  of  (A)  is  formed  from  the  oxygen  molecule, 
and  that  this  peroxide  then  oxidises  B  : — 
A  +  0,  =    \'  I 
A(  '.  4-  B  =  AO  +  BO 

in  opposition  to  van'l  IIofTs  view  that   the  oxygen  molecule 
splits  up  into  electrically  opposite  atoms,  which  then  . 
the  oxidation  :  — 

+  -  + 

i  >.  -  (<»  +  (O),   A  +  (CO  =  AO,   B  +  (in  =  BO. 

Where  such  peroxides  as  Eogler  and  Wild  assume  can  he 
isolated,  and  there  is  nothing  in  the  conditions  of  the  ex- 
periment to  prevent  their  formation,  the  tir-t  view  is  per- 
haps correct  ;  hut  such  a  peroxide  may  possibly  he  formed 
as  a  result  of  a  previous  splitting  up  of  the  oxygen 
molecule  :  — 

Q,  =  (0)  +  (O),  A  +  (O)  =  AO,  AO  +  (Ol  =  AO, 

Arguments  as  to  the  possibility  of  forming  such  bodies  must 
not  be  based  on  the  hehaviour  of  ozone,  which  is  a  different 
thing  from  active  oxygen.  In  a  case  just  investigated  l>y 
the  author,  in  which  oxygen,  rendered  active  by  sodium 
sulphite,  oxidises  sodium  arscnite.  the  formation  from 
sodium  sulphite  of  a  body  functioning  like  a  peroxide  would 
seem  to  be  out  of  the  question. — J.  T.  I>. 

Silicon  Carbide.     L.  Franck.     Stahl  und  Kisen.  1",  --' 

\  sample  of  cast-iron,  in  the  reduction  of  which  calcium 
carbide  had  been  employed,  was  found  to  cootain  a  note- 
wotthy  amount  of  silicon  carbide.     The  iron  was  dissolved 


bj    afoissan's  method,  silicates  destroyed  bj    hydrofluoric 
acid,  graphite  removed,  and  the  residue  treated  with  aqua 
i,  hydrofluoric  acid,  and   concentrated  sulphuric  acid. 
Th.rc  remained  ■    tobedra,  p 

bluish,  partly  yellow  ot  lust. 

Tin  y    had    a    sp.    gr  and 

differed  from  diai id  in  their  action  on  light. 

Analysis  gave   Si  14-34,  t    64*95.     Further  research 
shown  that  this  diauiocd-like  silicon  carbide  is  contained  ill 
nn  carbide  itself,  in  greater  or  less  quantity  according 
to   the   amount  of  siiicious   impurity  iu   the   materials  from 
which  the  calcium  carbide  i-  prepared. — J.  T.  D, 


Corrosive  Mine  Waters.     I.,  .f.  W.  Jom  -.     Eng.  and 
Mining  .1.  1897,64,  [18], 

The  corrosive  action  of  the   water  of  the  Stanley  Mil 
Idaho    Springs    is  so  great   that   ordinary  iron    pipe    is    not 
able  .  indeed,  when  the  exl  to  of 

the  pumps  is  discharged  into  the  " sump,"  the  piping  will 
ek.     Tin  action    is 

lessened  by  the  use  of  compressed  air  instead  of  steam.      \ 
sample  of  the  water  contained  a  considerable  amount  of  a 
muddy-brown    precipitate,  which    consisted    essentially   of 
hydrati  d  basic  sulphate  of  iron.     The    filtered  water  con- 
tained 0*3   per  Is,  mainly  metallic  sulphate-,  in 
solution.     Analysis  of  the  filtered  water  resulted  a-  foil 
SiO        0488  parts  per  thousand ;   NaCl,0-01345 ;  Xa  «>,. 
0-31172  :  K  Si  i  ,  0-  15548  \   Ai  ■  -'  >  ■  .  0-019787  :  Zi  -  '  . 
0-13244;     >ln>o,    ■>■  Ig71  I  ;    MgSO 
0-63629  :   1  ■■  ■  -'  '  T;  CuS 
0-191801;    total,    3-002065    parts    per    thousand.      After 
trying  various  materials,  bronze  piping  was  found  to  satis- 
factorily withstand  the  action  of  the  water.    In  the  discussion 
on  the  paper,  E.  B.  Kirhy  and  1'.  Argall   advocated  tl 
of  ordinary  iron  pipes,  lined  with   pine    staves,  j  in.  thick. 
K.  l.c  Neve   (foster  said   that   the  action  of  corrosive  mine 
water  is  greater  on    wrought-iron   than  on  ca-t-iron,  and 
that  the  action  is  greater,  the  higher  the  pressure. — A.  S. 


Passive  Iron.    J.  S.  de  Benneville.     Iron  and  Steed 
Institute,  Autumn  Meeting.  I 

After  a  lengthy  historical  account  of  the  researches  on 
this  subject  and  a  discussion  of  them,  the  author  mentions 
the  following  theories  of  explanation  : — (1.)  The 
theory  of  I'arada\  and  Schonbein.  This  is  the  most  im- 
portant, but  the  objections  to  it  are  action  hy  shock, 
complete  solution  on  activity,  and  hence  failure  to  prove 
the  insolubility  of  the  oxide,  and  recovered  activity  on  long 
standing  in  copper  sulphate.  (2.)  The  insoluble  nitrate  theory 
advanced  by  Braconnot-  (8.)  Gascon-  theory  of  Mousson 
aud  Varenne.  This  does  not  explain  the  activity  brought 
about  hy  solutions  of  greater  strength  than  those  which 
maintain  passivity.  (t->  Tomlinson's  mechanical  theory, 
against  which  can  he  advanced  Cailletefs  experimi 
the  effect  of  diminishing  pressure,  also  the  action  of  strung 
nitric  acid  on  heatinL'.  the  passivity  induced  by  contact,  the 
effect  of  dilution  ot  silver  nitrate  solutions,  the  activity 
induced  by  shock,  and  the  effect  of  position  iu  the  circuit 
The  magnetic  or  electrical  state  theory 
of  W  t/!ar  and  Herschel.  which  docs  not  conflict  with  the 
existence  of  allotropic  iron.  (6.)  Th  •  "altered"  oi 
allotropic  condition  of  the  iron  proposed  by  Keir  and  by 
Sendercns. 

The  passive  state  being  due  to  an  allotropic  chn 
the  iron  is  based  on  the  reaction  with  copper  sulphate 
solution,  and  on  the  instability  of  the  conditions  brought 
about  by  chemical  treatment  of  the  iron.  In  the  present 
paper  an  attempt  is  made  to  show  that  previous  heat  or 
mechanical  treatment  has  not  affected  this  reaction  in  the 
mild  steel.  $  and  y  iron  do  not  influence,  nor  can 
they  be  identified  with  iron  "altered"  by  treatment  with 
strong  nitric  acid.  Such  change  in  the  iron  includes  not 
oulv  allotropic  charge,  but  the  formation  of  oxide  as 
shown  by  the  specific  gravities  and  by  the  volume  of 
hydrogen  obtained  ou  solution  in  dilute  sulphuric  acid  ; 
chemical   reactions,   however,   necessitate   the   presence    of 
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allotropic  iron.  Passivity  as  induced  by  silver  nitrate 
solutions  differs  in  degree  only  from  that  induced  by  strong 
nitric  acid. — A.  W. 

Blast-furnace  Slag,   Titanium  Cyanide  Nitride  in.     Leon 

Franck.     Chem.  Zeit.  1897,  21,  [52],  520. 
Among  the  substances  formed  in  the  glowing  interior  oi  :i 

blast  furnace  which  had  been  for  years  uninterruptedly  at 
work,  the  author  found  well-marked  cubes  of  titanium 
cyanide  nitride.  These  had  a  specific  gravity  of  5-28.  «  ere 
infusible  at  a  high  temperature,  and  insoluble  in  boiling 
nitric  or  sulphuric  acid.  On  ignition  in  presence  of  steam. 
they  yielded  hvdrocyanic  acid,  ammonia,  and  hydrogen, 
and  left  a  residue  of  titanium  oxide.  They  dissolved  in  a 
mixture  of  nitric  and  hydrofluoric  acids,  with  the  exception 
of  a  small  amount,  which,  on  treatment  with  an  oxidising 
mixture,  left  a  residue  of  about  2- 5  mgrms.  This  residue 
had  a  specific  gravity  of  3-1  to  3-4  (in  methylene  iodide), 
\\:is  hard  enough  to  scratch  the  ruby,  and  when  ignited  in 
oxygen  left  a  very  minute  amount  of  ash,  which,  examined 
niicro-chemically,  showed  all  the  properties  of  rutile.  Hence 
the  conclusion  was  arrived  at  that  the  specimen  of  titanium 
cyanide  nitride  contained  a  minute  quantity  of  crystalline 
carbon  with  all  the  properties  of  the  diamond,  together  with 
more  or  less  titanium  oxide  in  a  different  form  of  combina- 
tion.—C.  A.  M. 

Tetraphenyl  Methane.     M.  Gomberg.     Rer.  30,  [14], 
2043—2047. 

TiiieiiENvi.Br.OMOMETHAKE  in  ethereal  solution  gives,  with 
phenylhydrazine,  an  almost  quantitative  yield  of  triphenyl- 
methane  hydrazobenzene  ((.II  .<  Ml  .XI!  .C'„H6,  which 
readily  oxfdises  to  the  more  stable  corresponding  azo- 
compound  (C6H5)3C.N:N.C6HS.  This,  when  heated  to 
1  i0n,  gives  off  nitrogen,  and  from  the  residue  is  separated  a 
white  crystalline  body,  the  analysis  of  which  and  its 
molecular  weight,  determined  by  the  freezing  point  of  its 
solution  in  naphthalene,  agree  with  the  formula  C(CCH5)4. 
The  substance  melts  at  267  =  C,  is  soluble  in  hot  benzene, 
but  not  in  ether,  acetic  acid,  or  petroleum  spirit.— J.  T.  D. 


#efo  Books* 

Chemiker-KalentjAR,  1898.  Yon  T)r.  Rioolf  Bieder- 
mvxn.  l'Jter  .Tahrgang.  Mit  einer  Beilage.  Julius 
Springer,  Berlin,  X.  H.  Grevel  and  Co.,  33,  King  Street, 
(..vent  Garden,  London.  1898.  Price  4s.  G</.  post  free. 
Tun  r.ith  edition  of  the  Chemiker-Kaleiidar,  arranged  in 
pocket-book  form,  has  now  appeared.  It  is  strongly  bound  in 
cloth,  contains  almanack  for  1898,  and  a  table  of  frequently 
used  atomic  weights,  and  their  multiples.  A  Chronological 
Table  is  added  of  the  principal  events  in  the  history  of  the 
9,  more  especially  of  Chemistry.  A  Note-book 
<  'aiendar  is  also  supplied,  with  blank  pages  for  the  different 
days  of  the  year,  wherein  notes,  data,  &c  may  be  recorded. 
Tables  next'follow  of  specific  gravities  of  Gases  and  Liquids, 
Salts  and  Alkaloids.  Tables  also  of  solubilities  and  pro- 
perties of  Inorganic  Chemical  Substances;  another  set 
being  devoted  to  similar  data  for  ( Irganic  Substances.  The 
remainder  of  the  Pocket-book  is  filled  with  tabulated  data. 
&c.  on  the  subjects  of  Qualitative  and  Quantitative  Chemical 
Analysis,  Volumetric  Analysis,  Spectrum  Analysis,  Gas 
Analysis,  and  Mineralogy. 

The  Supplementary  Volume,  or  "  Beilage  zum  Chemiker- 
Kaleiidar,  1898,"  is  a  separate  Pocket-book  in  paper  covers, 
specially  designed  for  Technologists.  After  a  series 
of  data,  statistics,  ice.  of  mathematical,  physical,  and 
general  interest,  the  following  groups  of  subjects  receive 
special  attention  : — I.  Water.  II.  Assaying.  III.  Fuels. 
IV.  Sulphuric  Acid.  V.  Alkali.  VI.  Bleaching  Powder. 
VII.  Nitre  and  Explosives.  VIII.  Ceramic  Arts.  IX. 
Glass.  X.  Mortar  and  Cement.  XI.  Illuminating  Gas. 
\'II.  Starch  and  Sugar.  XIII.  Fermentation  Industries. 
\IV.  Fats  and  Oils.  XV.  Tannins.  XVI.  Textile  fibres 
and  Paper.  XVII.  Photography.  XVIII.  Colours  and 
Dyes.  XIX.  Physiological- Chemical  Analysis.  A  se'  ies 
of  useful  recipes  follows,  and  this  concludes  the  work. 


The  Analyst's  Lahokathuy  Ccimi  anion.  A  Collection 
of  Tables  and  Data  for  the  Use  of  Public  and  General 
Analysts,  Agricultural,  Brewers',  and  Works'  Chemists, 
and  Students.  By  Alfred  K.  Johnson,  F.I.C.,  &c. 
Second  edition,  enlarged  and  improved.  J.  and  A. 
Churchill,  7,  Great  Marlborough  Street,  London.  1897. 
Price  5s. 

8vo  volume,  containing  Preface,  Table  of  Contents,  blank 
ruled  sheet,  96  pages  of  subject-matter,  alphabetical  index, 
and  eight  blank  ruled  pages  for  notes.  Interspersed 
throughout  the  body  of  the  work  also,  there  are  similar 
blank  ruled  pages  for  the  record  of  notes. 

The  work,  as  indicated  in  the  title,  is  mainly  a  collection 
of  tables  and  formula'  for  analysts.  They  are  as  follows: — 
Atomic  Weights.  Notes  on  Indicators.  Precipitating  Powers 
of  Common  Reageuts.  Molecular  Weights  and  Percentage 
Composition  of  commonly  occurring  Compounds.  Weight 
of  1  litre  of  various  Gases.  Multipliers  and  their  Logarithms 
required  in  Gravimetric  and  Volumetric  Analysis.  Notes 
on  and  Table  of  Logarithms.  Useful  factors,  &c.  Signs 
used  in  Medical  Prescriptions.  Useful  Data.  Tables 
required  in  Water  Analysis,  &c.  Barometric  Tables.  Cor- 
rection of  Volumes  of  Gases  for  Temperature.  Tension 
of  Mercury  Vapour.  Tables  for  Beer  Analysis.  Specific 
Rotatory  Power  of  the  Carbohydrates;  also  their  Cupric 
Reducing  Powers.  Phosphate  Table.  Ammonia  and  Albu- 
minoid Table.  Kjeldahl  Process.  Quinine.  Chicory  in 
Coffee,  estimation  of.  Quinine  Sulphate.  Baume's  Hydro- 
meter. Alcohol  Tables,  &c.  Butter  and  Milk  Aaalysis. 
Glycerin.  Correction  of  Standard  Solutions  for  Tempera- 
ture. 

The  Principles  and  Practice  op  Brewing.  By 
Walter  J-  Svkes,  M.D.,  F.I.C.,  &c,  Editor  of  the 
Analyst.  With  plate  and  numerous  illustrations.  Chas. 
Griffin  and  Co.,  Ltd.,  Exeter  Street.  Strand,  London. 
Price  21s. 

This  work  is  dedicated  to  Dr.  Emil.  Chr.  Hansen.  It  con- 
tains 49o  pages  of  subject-matter,  list  of  principal  books 
consulted,  filling  one  page,  and  appendices,  six  pages. 
There  are  also  the  preface  and  alphabetical  index,  and 
the  work  is  illustrated  with  72  wood  engravings. 

The  text  is  sub -divided  as  follows  :  — Part  I. — i.  Physical 
Principles  involved  in  Brewing  Operations,  n.  Chemistry, 
with  special  reference  to  the  Materials  used  in  Brewing. 
Part  II. — in.  The  Microscope,  iv.  Vegetable  Biology. 
v.  Fermentation.  Part  III. — vi.  Water,  vn.  Barley  and 
Malting.  vnr.  Brewery  Plant,  ix.  Brewirg.  x.  Beer 
and  its  Diseases.  Bibliography.  Appendix  A.  Solution 
Weight  and  Solution  Factor.  B.  Specific  Rotatory  Power. 
C.  The  Law  of  Definite  Relation.  D.  Alcoholic  Fermenta- 
tion without  Yeast  Cells.  E.  Fermentation  in  a  Vacuum, 
i  )u  page  42,  is  a  handsome  plate  illustrating  the  arrange- 
ment of  the  atoms  of  a  molecule  in'  space. 

S'ime  North  American  Coxifer-e,  being  a  series  of 
papers  reprinted  from  the  American  Journal  of  Pharmacy, 
January  1896  to  July  1897.  By  Ensox  S.  Bastin  and 
Henry  Trimble.  American  Journal  of  Pharmaa/, 
Philadelphia,  U.S.A.     1897. 

This  work  is  in  pamphlet  form  and  of  8vo  size.  It  con- 
tains preface  and  124  pages  of  subject-matter,  and  is 
illustrated  with  58  wood  engravings  and  two  plates,  one 
illustrating  the  Pinus  Slrobus  L.  and  the  other  A  branch 
of  Tsuya  Canadensis.  The  further  extension  of  the  work 
was  brought  to  an  untimely  end  through  the  death  of  Prof. 
E.  S.  Bastin.  The  principal  points  in  the  contents  are  as 
follows  : — Classification  and  Distribution.  Chemical  Com- 
position. Economics.  Varieties  of  Pinus.  Physiology  of 
the  Resins.  Turpentine  Industry.  Tar.  General  Characters 
of  the  Spruces.  Varieties  of  Spruce,  &c.  Abies,  General 
character-.  &c.  Tsuga,  General  Characters, &c.  Hemlock 
Tannins. 
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CtaUf  Krport* 

TARIFF  CHANGES  AND  CUSTOMS 

REGULATIONS. 

{From  the  Board  of  Trade  Journal.) 

\  i  u  (  i  - 1 . . m -  Tabu  i   "i   <  m  u>a. 

(Continual from  page  836.) 
s,  miDi  ii"  B. — Free  Goods— (continued). 


Article. 


manufacture,  or  fur  manu- 
facturing1 purposes. 

K.s.i  grease, Deing  the  refuse  of  cotton  seed  after  the  oil  has 
bean  pressed  out,  bul  not  when  tnated  with  alkalis;  and 
rough,  the  refuse  of  animal  fat.  for  the  manufacture 
i  alv. 

Gdms,vis.:     Lmber,  Arabic  Australian, copal,  damt 
Kaurie,   mastic   Bandarac   Senegal,    shellac;    and    white 
shellac  in  cum  or  flake  for  manufacturing  purposes,  and 
gum  tragacanth.gum  g< 

Hulls  ami  skins,  raw,  dry  or  wet,  and  raw  pelts. 

Lampblack  and  ivory  black. 

Lime  juice,  crude  only. 

and    res       metals  of  all  kinds ;  and  silex  or  crystal- 
lised quartz. 

Oils,  via,: — Coooanut  and  palm,  in  their  natural  sr 
carbolic  or  In  t  and  ottar  or  attai 

and  olive  oil  for  manufacturing  soap  or  tobacco,  or  for 
canning  tish. 

Oil  cake  and  meal,  cotton  cake  and  meal,  and  palm-nut  cake 
and  meal. 

Platinum  wire  and  platinum  in  ba  plates: 

platinum  retorts,  pans,  condensers,  tuhmg,  and  pipe,  when 
imported  by  manufacturers  of  sulphuric  acid  for  us.  m 
their  works  in  the  manufacture  or  concentration  of  sulphuric 
acid. 

Potash,  muriatic  and  bichromate  of.  crude. caustic  potash,  and 
red  and  yellow  pru--  and  pearl  ash. 

in  packages  of  not  less  than  "20  lb.  weight. 

Quicksilver. 

Rags,  paper  waste,  and  any  waste  other  than  mineral. 

Rubber  and  gutta-percha,  crude  caoutchouc  or  india-rubber, 
unmanufactured ;  powdered  rubber  aod  rublw r  waste  ;  hard 
rubber  in  sheets,  bur  not  further  manufactured,  and  re- 
covered rubber  and  rubber  substitute. 

Rubber  thread,  elastic. 

Salt,  imported  from  the  United    Kingdom,  or  any   British 
ss  --ion,  or  imported   for   the  use  of  the  sea 
fisheries. 

Silver,  nickel  and  German,  in  iniots.  blocks,  bars,  strips, 
lares,  unmanufactured. 

Soda,  sulphate  of,  crude,  known  as  salt  cake,  barilla 
ash.  caustic  soda  :  silicate  of  soda  in  crystals  or  in  - 
bichromate  of  soda,  nitrate  of  soda,  or  cubic  nitre,  sal  soda, 
sulphide  of  sodium,  nitrate  oi  soda,  arseniate,  bfnarseniate, 
..sulphite,  and  stannate  of  Soda. 

Tin,  in  blocks,      .  n  plates,  tin  crystals, 

tin  strip  waste,  and  tin  foil,  tea  lead. 

Turpentine,  raw  or  crude. 

Ultramarine  blue,  dry  or  in  pulp. 

Varnish,  black  and  bright,  for  ships'  pui 

Whiting  or  whitening,  Paris  white,  and  gilder's  whiting, 
Wane  tlrt,  and  satin  white. 

Yellow  metal,  in  bolts,  bars,  and  for  sheathing. 

Zinc  spelter  and  zinc  in  blocks,  pigs,  sheets,  and pla 

seamless  drawn  I 

---  -  -  --  rived  from  t: 

facture  of"  i: 

35  degree's,  when  imported  by  manufa  'lacking, 

for  use  in  their  own  factories,  in  the  manufacture  of  black- 

conditional  that  the  importers  shall,  in  a! 
making  oath  at  the  rime  of  entry  that  such  molass 
ported  for  such  use  and  will  not   b 

purpose,  cause  such  molasses  to  lie  at  once  mixed  in  a 
proper  tank  made  for  the  purpose  with  at  least  one-fifth  of 
the  quantity  thereof  of  cod  or  other  oil.  whereby  such  mo- 
lasses may  be  rendered  unfit  for  any  other  use,  such  mixing 
to  be  done   in  the  presence  of  a  Cue  r  at  the 

expense  of  the  importer,  and  under  such  further  regulations 
as  are  from  time  to 

and  for  the  protection  ci  .  and  that  .,■ 

mixing  is  done  and  duly  certified  on  the  face  of  the  entry 
thereof  by  such  Customs  officer  the  entry  shall  be  held  to  be 
incomplete  and  the  molasses  subject  I  I  rates  of 

duty  as  when  imported  for  any  other  purpose. 


Schedule  C. — Prohibited  (roods. 


.a     i  lie.  'margarine,  butterine,  or  other  butter  substitute. 
(For  Schedule  D,  see  this  Journal,  June  1S97,  p.  o"3.) 


In  addition  to  tin-  above  -ilie. lules  regulating  the  import 
duties,  the  fiiiliie.  pecting  export  duties  was  also 

ted  t the  29th  June  lj-t  : — 

o  Governor  in  Council  may,  bv  proclamation  pub- 
lished in  the  Canada   Gazette,  impose  export  dutiee 

under,  upon  the  following  ores    and    metals,  and   each  mi.Ii 
duty   -  .  Ugly  alter    the  publication 

of  sach  proclamation ;  ami  the  Governor  in  Council  may, 

bj   proclamation   published  in  like  manner,  from  ti '•■ 

time  rem. no  ami  n  impost    <uch  .  xp  >r(  duties  :  — 

'  Mi  nickel  contained  In  matte  or  in  the  ore,  or  in 
any  crude  or  partially  manufactured  state,  and  upon  copper 
contained  in  any  matte  or  ore  which  also  contains  nickel — 
when  exported  from  Canada— upon  such  nickel,  an  export 
duty  not  •  •  lb.,  and  upon  such  copper, 

an  export  duty  not  exceeding  -  cents  per  lb. 

(6.)  tin  ores  which  contain  copper  or  any  metal  other 
than  nickel  or  lead,  when  exported  from  Canada,  an  export 
duty  not  exceeding    13  per  cent,  on  the  value  of  the  said 

(e.)  I  In  lead  ores,  anil  on  lead  ami  silver  ores,  when  ex- 
ported from  i  anada  to  a  country  which  imposes  an  import 
duty  on  lead  in  bars  or   in   the  form  of  pig  lead   in  excess 

of  the  import  duty  on  lead  i tailed  in  lead  on  -  or  in  lead 

ami  silver  ores — an  export    duty  on  the   lead   contained  in 
ires  so  expot  ted  ft  om  I  anada,  to  an  amount  per  pound 
equivalent  'ess. 

Canada. 

Declaration.,  as  to  Origin  of  Goods. 

A  report,  dated  28th  October  last,  has  been  received  at 
the  Hoard  of  Trade  from  the  Secretary  to  the  High  Com- 
missioner of  Canada,  stating  that  a  telegram  has  been 
received  from  the  Minister  of  Customs  of  Canada  to  the 
effect  that  declarations  of  the  origin  of  goods  may  now  lie 
made  before  any  witness.  Trior  to  the  modification  of  the 
regulations  the  declarations  Merc  required  to  he  signed 
before  a  magistrate,  justice  of  the  peace,  chamber  of 
commerce,  or  notary  public. 

New  Ar.'.i.N  iink  Law  i.n  Regard   ro  ibe  Sale  or 
Mi  mc  ines. 

Scientific  American,  Oct.  30,  1897,  -7.3. 

The  Congress  of  the  Argentine  Kepnblio  is  expected  to 

B  law  creating  a  national  hoard  of  health  (or  Depart- 
ment of  Public  Health,  as  it  is  called  officially).  The  law 
will  become  effective  in  a  short  time.  This  board  of  health 
will  have  complete  control  as  to  what  medicines  or  com- 
pounds shall  be  allowed  upon  the  Argentine  market,  as  will 
appear  from  the  following  two  articles  of  the  law  :  — 

Article  36, — It  shall  be  lawful  to  sdl  or  to  expose  for 
sale  in  any  pharmacy  or  apothecary's  shop  or  store  such 
specialties  or  compounds  only  whose  component  parts  are 
clearly  specified  upon  a  visible  part  of  the  package  thereof, 
settiDo;  forth  also  the  doses  of  the  active  substances  con- 
tained therein. 

Article  37. — The  Department  of  Public  Health  will 
authorise  the  sale  of  the  medicines  referred  to  in  Article  36, 
when  the  required  conditions  have  been  fulfilled,  without 
which  authorisation  such  goods  cannot  be  offered  for  sale. 

Failure  to  comply  with  the  requirements  of  these  two 
articles  will  be  punished  by  a  fine  of  from  100  dols.  to  200 
dols. 

It  will  therefore  become   necessary  for  American  manu- 
facturers  exporting  medicinal   compounds  and  speciti 
the  Argentine  Republic  to  obtain  the  required  permit  from 
the  Department  of  Public  Health,  and  to  state  the  composi- 
tion of  the  medicine  on  each  package. 

Changes  in  hie  Ajaum  as  Patent  Law. 

Chem.  Trait .  ./..  Nov.  13,  1897,  312. 

Mr.  J.  C.  Chapman,  Fel.  Chart.  Inst,  of  Patent  Agents. 
calls  attention  to  some  important  changes  in  the  American 
patent  law  which,  by  an  Act  of  Congress,  will  come  into 
force  on  the  1-t  of  January  next.  Hitherto  an  inventor 
could  always  obtain  an  American  patent  if  he  applied  at 
any  time  during  the  life  of  his  English  or  foreign  patent  for 
the  same  invention,  provided  such   invention  had  not  been 
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iu  public  use  in  America  for  more  than  two  years  before  his 
application.  This  was  a  most  generous  law.  Under  the 
new  Act.  howov.r.  an  inventor  will  not  be  able  to  obtain  a 
United  States  patent  for  an  invention  unless  he  applies 
within  seven  months  from  the  date  of  his  application  for 
Ms  English  or  other  first  foreign  patent  for  the  same  inven- 
tion. Those  who  now  have  English  or  foreign  patents 
granted  for  any  invention,  therefore,  have  still  time  to 
obtain,  if  they  bo  desire,  a  United  States  patent  for  the  same 
invention;  but  they  must  apply  before  January  1st.  1898, 
in  order  to  protect  the  invention  under  the  provisions  of  the 
present  law.  They  will  lose  the  right  when  the  new  law 
comes  iuto  operation.  If,  therefore,  inventors  here  have 
not  already  applied,  and  desire  protection  in  America,  they 
must  act  at  once. 

E  X  Tli.  1 C  TS  FR  OM  Ml  >L  OMA  TIC  A  ND 
CONSULAR  REPORTS. 

Report  of  the  West  India  Royal   Commission,  with 
Subsidiary  Report  bi  1».  Morris;  ami  Appendices. 

Government  Blue  Book,  1897,  1—171. 

This  Commission  comprised  Sir  Henry  Norman,  Sir 
David  Barbour,  and  Sir  Edward  Grey,  the  first-mentioned 
being  the  chairman.  The  report  of  the  Commission  is 
divided  into  three  parts.  Part  I.  deals  with  general  questions 
affecting  the  economic  conditions  of  all  the  West  Indian 
colonies.  Part  II.  deals  with  each  colony  in  detail,  and 
shows  the  great  difference  which  exists  between  their 
several  condition-.  Part  III.  comprises  the  conclusions 
drawn  from  a  consideration  of  the  whole. 

The  total  exports,  excluding  Jamaica,  and  gold  from 
British  Guiana,  were  3,945,000/.,  of  which  2,951,000  (75 
per  cent.)  were  products  of  the  sugar  cane.  The  following 
table,  furnished  to  the  Commissioners  by  A.  G.  Bateman,  of 
the  Board  of  Trade,  shows  the  average  prices  at  which 
refined  and  unrefined  sugar  were  imported  into  the  United 
Kingdom  in  each  of  the  last  16  years:  — 


Refined  and  Candy. 

Unrefined. 

Years. 

Lumps  or 
Loaves. 

Other  Sorts. 

Beetroot. 

Cane  and 
other  Sorts. 

l'er  Cwt. 

Per  Cwt. 

Per  Cwt. 

l'er  Cwt. 

!-•! 

A. 

28-93 

21 

72 

«. 

•v. 

.v. 

s. 

1882 

29-14 

28-03 

21-16 

21-09 

Is-:; 

27-67 

26-73 

19-98 

20-19 

1-4 

21-79 

20-15 

14-16 

16-41 

1885 

18-82 

lT-s.'S 

12-95 

1  1-56 

1886 

17-67 

16-84 

11-90 

::i-s.-, 

1887 

15-89 

11-80 

12-03 

1888 

18-58 

17-20 

13-05 

13-84 

1889 

■in  -.",!' 

19-44 

11-93 

16-no 

i-:«i 

1 7 '  UJ 

16-08 

12-26 

13-33 

1891 

IT'  IJ 

16-30 

12-71 

13-28 

1892 

17'97 

16-88 

13-11 

13-18 

1 893 

19-85 

13*11 

11 '.is 

1  1-20 

lv..  | 

]>;':<; 

15-  is 

11-21 

12-22 

1-:.", 

14-46 

13-06 

9- 12 

10-09 

14-75 

13-33 

10-31 

10-85 

Although,  as  shown  above,  the  products  of  the  sugar 
cane  constitute  the  larger  portion  of  the  total  exports,  yet, 
in  view  of  the  fall  in  prices  of  sugar,  the  (  ommissioners 
conclude  that  cane  cultivation  is  no  longer  profitable,  and 
neither  are  there  any  good  grounds  for  supposing  that  any- 
marked  rise  in  price  is  likely  to  occur  in  the  immediate 
future  ;  indeed,  the  prices  for  1S97  have  ranged  much  below 
those  of  any  previous  year.  The  depreciation  in  the  value 
of  by-products — molasses  and  rum — has  also  contributed 
uppicciably  to  the  present  depression. 

The  depression  of  the  industry  is  due  to  the  competition 
of  other  sugar-producing  countries,  such  as  the  United 
Stati  -,  Argentina,  and  Bgypt,  and  in  a  special  degree  to 
the  competition  of  beet  sugar  produced  under  a  system  of 
bounties.  It  is  also  affected  by  high  protective  tariffs  and 
bj  the  competition  of  beet  sugar,  the  production  of  which 
is  specially  encouraged  by  the  Governments  concerned.   The 


causes  of  the  depression  may  be  considered  permanent, 
insomuch  as  they  are  largely  due  to  the  policy  of  foreign 
countries,  and  there  is  no  indication  that  such  policy  is 
likely  to  he  abandoned. 

The  evidence  brought  forward  does  not  show  that  the 
depression  arises  from  extravagance  in  management,  to 
imperfection  in  the  process  of  manufacture,  or  to  inadequate 
supervision  consequent  on  absentee  ownership  ;  and  the 
removal  of  these  causes,  when  existing,  would  not  enable  it, 
generally,  to  be  profitably  carried  on  under  present  condi- 
tions of  competition.  In  many  places  in  the  West  Indies — 
Barbados,  St.  Vincent,  Dominica,  Antigua,  &e. — sugar  is 
not  manufactured  according  to  the  best  and  latest  Drocesses  ; 
but  even  the  estates  which  have  introduced  the  best  ma- 
chinery suffer  from  the  depression,  and  the  Commissioners 
consider  that  improvements  would  be  more  general  out  for 
the  apparently  well-founded  conviction  that  even  with  the 
assistance  of  such  machinery  the  working  could  not  be 
profitably  carried  on.  In  places  where,  owing  to  local 
causes,  large  factories,  equipped  with  the  best  machinery, 
cannot  be  established,  it  is  doubtful  if  the  sugar  industry 
could,  under  any  circumstances,  be  restored  to  a  condition 
of  permanent  prosperity,  except,  perchance,  in  localities 
which  enjoy  very  special  advantages  in  soil,  climate,  and 
labour  supply. 

Owing  to  the  crisis,  many  of  the  estates  are  being  and 
have  been  abandoned,  and  the  consequent  distress  among 
the  labouring  population  will  render  it  impossible  for  most 
of  the  islands  to  provide  for  their  own  government  and 
administration  without  external  aid. 

In  the  event  of  the  production  of  sugar  being  discon- 
tinued or  largely  reduced,  there  are  no  industries  which 
could  replace  it  in  such  islands  as  Barbados,  Antigua,  and 
St.  Kitts,  and  be  profitably  carried  on  and  supply  employ- 
ment for  the  labouring  population.  In  most  of  the  other 
islands  other  industries  may  be  substituted  for  that  of 
sugar,  but  only  after  the  lapse  of  a  considerable  period  and 
at  the  cost  of  much  displacement  of  labour,  and  consequent 
suffering.  The  Commissioners  consider  that  iu  all  colonies 
where  sugar  can  be  replaced  by  other  industries,  the  colonies 
in  question  will  be  in  a  much  sounder  position,  both  politi- 
cally and  economically. 

The  best  remedy  for  the  present  state  of  affairs  would  be, 
if  the  continental  nations  could  be  induced  to  abandon  the 
bounty  system ;  but  taking  into  consideration  the  great 
cheapening  of  the  cost  of  production  of  beet  sugar  and  the 
fact  that  many  countries  appear  to  have  singled  out  the 
sugar  industry  as  one  which  ought  to  be  artificially  stimu- 
lated in  various  ways,  it  is  not  clear  that,  even  if  the  bounties 
were  abolished,  another  crisis  of  a  similar  character  might  not 
arise  in  the  West  Indies  at  a  future  day.  A  remedy  which 
was  largely  insisted  on  by  witnesses  interested  in  the  sugar 
estates,  and  supported  by  the  chairman,  was  the  imposition 
of  countervailing  duties  on  bounty-fed  sugar  when  imported 
iuto  the  United  Kingdom.  This  course,  however,  was  not 
approved  by  the  majority  of  the  Commission.  The  chair- 
man has  stated  his  views  separately  on  this  point. 

The  following  are  the  special  remedies  which  were 
unanimously  recommended  :  — 

1.  The  settlement  of  the  labouring  population  on  small 
plots  of  land  as  peasant  proprietors.  2.  The  establish- 
ment of  minor  agricultural  industries,  and  the  improvement 
of  the  system  of  cultivation,  especially  in  the  case  of  small 
proprietors.  3.  The  improvement  of  the  means  of  commu- 
nication between  the  different  islands.  4.  The  encourage- 
ment of  a  trade  in  fruit  with  Xew  York,  and,  possibly,  at  a 
future  time,  with  London.  5.  The  grant  of  a  loan  from 
the  Imperial  exchequer  for  the  establishment  of  central 
factories  in  Barbados.  The  remedies  in  2,  3,  and  4  would 
amount  to  27,000/.  for  10  years,  whilst  the  last-mentioned 
would  cost  120,000/.,  and  no  doubt  involves  the  risk  of  loss. 
The  smaller  islands  require  a  grant  of  20,000/.  a  year  for 
five  years  for  ordinary  expenditure  of  an  obligatory  nature  ; 
and  immediate  grants  of  30,000/.  are  necessary  for  roads  in 
Dominica  and  St.  Vincent,  to  enable  the  settlement  of  the 
labouring  population  on  the  land  to  be  carried  out;  and 
60,000/.  to  clear  off  the  floating  debt  iu  some  of  the  smaller 
islands. 

Appendix  A  comprises  a  report  by  Dr.  Morris,  iu  which 
he  systematically  discusses  the  islands  and  their  industries. 
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II.'   recommends    the    establishment  of  a  dopartmi  a 
eaonomic  botany  aud   for  agricaltaral   instruction   in  the 
\\ .  -i  Indies,  and  appends  .1  scheme  for  t tii  —  purpose. 
Appendix  B  contains  tables  of  statistics,  with  ills 
dit^rMM  and  n  map  of  the  West  Indian  colonies.     J    I.   B. 

Erratum. 

Sl  I  rilAll.    01     COPPBB. 

(This  Journal.  Oct.  1897,  - 

Replying  to  a  special  inquiry  made  by  the  United  Alkali 

1     .  Messrs.  Rinau-Kessel   and  Co.,  of  Cologne,  state,   in 

■  1  to  the  ruling  prices  ol  snlphate  of  copper  during 

1>>6  and  1897.  that  the  average  value  in  1896  was  about 
161.  per  ton.  with  a  fluctuation  to  18/.  10s.  during  March 
until  June.  In  1897  there  was  a  similar  average  price,  it;.. 
li;/.  5».,  with  the  exception  of  January  to  middle  of  April, 
when  17/.  10*.  t ■  ■  19/.  was  paid.  The  figures  quoted  from 
Foreign  Office  Report  No.  1977  are  therefore  c 
wrong. 

S»  I  tZBBLAND. 

Tariff  Decisions. 

A    1  ■  spatch  has  I  ed  :>t  the  Foreign  <  mice  from 

ll.M.  Minister  at  Berne,  forwarding  the  following  list  of 
articles  not  previously  mentioned  in   the  Swiss    tariff, 
which  are  now  included  : — 


No. 

Article. 

Rate  of  Duty. 

IS 
15 

Francs. 

lVr  100  kilos.      WOO 
B"00 

United  S 1  v  1 1  -. 
Tariff  Decisions. 

I'hthalic  anhydride  or  phthalie  acid  anhydrous  is  as 
for  dutv  at  20  per  cent,  mi  valorem,  under  paragraph  19  of 
the  Tariff  Act  of  October  1.  1890. 

Tetrachlorphthalic    anhydride   is    wot    an    acid,  and    is 

dutiable  at  20  per   cent,  ad  valorem   under  paragraph  19  of 
the  Tariff  Act  of  1890. 

Commercial   Ar.RF.EMENT   WITH    BULGARIA. 

Bd.  of  Trade  J.,  Nov.  1897.  .514. 

l!y  an  annex  to  a  commercial  agreement  between  Great 
Britain  and  Bulgaria,  which  was  signed  at  Vienna  in  July 
last,  the  import  duties  on  the  goo  1-  specified  below  are  not 
to  exceed  the  rates  scheduled  as  follows:  — 

1.  Copper,  in  ingots,  plates,  and  sheets.  10  per  ceut.  ad 
valorem. 

2.  Caustic  soda  and  soda  of  all  kinds ;  potash  :  alums  of 
all  kinds  ;  carbonate  of  ammonia  :  sal  ammoniac  :  spirit  of 
salt  of  ammonia  and  sulphate  of  ammonia  :  green  and  blue 
vitriol,  12  per  cent,  ad  valorem. 

Production  of  Tartaric  Materials  is  Italy. 

Bd.  of  Trade  J..  Nov.  1S97,  591. 

Mr.  E.  Neville  Kolfc,  H.M.  1  onsul  at  Naples,  in  a  report 
to  the  Foreign  Office,  dated  14th  October,  says  that  the 
total  production  of  tartaric  materials  in  Italy  for  the  12 
months  ended  3uth  September  1S97,  amounted  to  9,8  1-' 
of  a  value  of  366,500/.  The  exports  to  the  United  Kingdom 
were  2.9S8i  tons;  to  the  United  States.  3.47".  tons;  to 
Germany,  509  tons;  to  France,  216  tons;  and  to  oth-.r 
countries,  2,158  tons. 

Calcium  Carbide. 

U.S.  Cons.  Heps.,  Nov.  1897,  331. 
The  Aluminium-Industrie-Actien-Gesellschaft.  in  Neu- 
hausen.  Switzerland,  and  The  Eleetroeheniisehe  Werke  G. 
m.  b.  H.,  in  Bitterfeld,  Germany,  manufacture  calcium 
carbide  which  averages  79  per  cent,  purity :  from  this  per- 
centage 3.118  kilos.  (6.002-9  pounds)  of  calcium  carbide 
are  necessary  to  produce   1,000  kilos.    (0-875   cb.  m.*)  of 

•  lcb.  in.  =  35-3IG  cb.it. 


acetylene.  It  i-  impossible  to  ascertain  the  cost  of  the 
production  ol  calcium  carbide  from  either  of  the  above- 
mentioned  factories,  bnt  taking  a-  .1  basis  the  lowest  whole- 
sale price  of  the  carbide  at  4"  inks,  per  1,000  kilos., 
then  1,000  kilos.  (0-875  cb.  111.)  of  acetylene  will  1 
1,8  17  '2o  ID 

It  may  be  further  added  that,  in  addition  to  the  above  use 
of  calcium  carbide,  it  can  be  used  advantageously  in 
metal  refining,  1  specially  for  reductive  purposes  in  the 
manufacture  of  ingot  iron. 

The  following  prices  arechargi  1  by  the  Electrochet 
Werke  <;.  m.  b.  II..  in  Bitterfeld:  On  small  orders,  60  inks, 
per  1,0011  kilos. ;  large  orders,  150  inks,   per  10,000  kilos., 
and    it    a    large    and    steady   trade    wore  created,    the    pric- 

would  fall  to  400  inks,  per  10, I  kilos.     These  1  rices  are 

for  the  calcium  carbide,  loaded  in  the  ship  at  Hamburg. 
but  do  not,  however,  include  packing.  The  steamship 
companies  demand  that  the  carbide  be  packed  in  iron 
cylinders  or  drums  containing  200  kilos.  These  cylinders 
must  not  only  he  water-tight,  hut  also  encased  in  a  tight  box 
or  barrel.      The  cost  of  packing  is  8  mks.  per  2oo  kilos. 

Great  difficulty  has  been  1"  1  rperienced  in  the 

Bhipmentof  the  carbide,  but   it  has  recently  easier 

and  probably  would  become  more  so  were  the  demand 
large. 

The  above-mentioned  factor]  in  Bitterfeld  is  the  only 
one  in  Germany  where  calcium  carbide  has  been  manufac- 
tured to  any  large  extent.  They  are  now  constructing  a 
;  branch  in  Rheinfelden,  near  the  Swiss  frontier, 
where  there  i>  b  very  great  water  power.  This  new  place 
will  be  finished  in  the  early  fall.  As  soon  as  their  dynamos 
are  run  by  water  power  their  prices  will  become  somewhat 
lower. 

GESERAL  TRADE  XOTES. 

Berlin  Trade  and  Industry,  Report  for  1896. 

Ber.  tiler  Handel  a.  Industrie,  Berlin,  i»96. 

Metals  (pp.  170 — 172). —  Tin  further  declined  in  value, 
rates — varying  between  136  and  128  m.  per  100  kilos. — 
sinking  until  in  October  they  touched  120  m. ;  and,  though 
the  closing  prices  revived  to  128  —  130  m.,  the  average  for 
the  year  was  the  lowest  on  record.  An  increased  con- 
sumption and  decreased  production — many  mines  heing 
closed  on  account  of  unremunerative  priees — have  reduced 
*,  hut  a  change  for  the  better  is  believed  to  be 
imminent. 

The  consumption  of  copper  increased  everywhere,  except 
in  America,  so  that  the  increased  shipments — 109,000  tons 
against  65,000  in  1895 — to  Europe  from  that  country  were 
rapidly  taken  up.  This  notwithstanding,  European  stocks 
in  sight  at  the  close  of  the  year  had  shrunk  by  11,000  tons. 
Electrical  appliances,  in  which  Berlin  does  a  large  trade, 
the  growing  brass  industry, and  copper  sulphate  for  treating 
vines,  were  mainly  responsible  for  the  improved  demand. 

Speculative  purchases  forced  Berlin  rates  for  th,-  metal 
from  93 — 100  m.  up  to  117 — 112  m.  in  June,  and  after 
receding  to  104 — 108  m.  in  August,  they  closed  at  109 — 
112  m.  per  100  kilos.,  this  rise  being  chiefly  due  to  the 
improved  demand.  Mausfeld  copper  was  saleable  in 
increased  quantities  at  equal  rates  with  English  and 
American  sorts. 

Antimony  regulus  was  in  better  demand,  though  the 
quantity  used  i>  small  :  and  rates  varied  between  6S  and 
60  m.  per  100  kilos.,  with  an  upward  tendency  at  the  close. 

Lead  was  in  good  demand  throughout  the  year,  and  in 
the  last  quarter  there  was  a  slight  general  advance  in  rates 
due  to  improved  economic  conditions  in  America  and  the 
scarcity  of  iocal  stocks.  Except  for  special  purpi 
American  lead  forms  the  main  article  in  Berlin  trade, 
being  usually  4  per  cent,  to  5  per  cent,  cheaper  than  the 
Geruian'grades  (23 — 24  m.  against  2t — 26  m.  per  100  kib 
The  outlook  is  considered  favourable,  but  higher  prices  are 
necessary  to  enable  German  producers  to  make  at  a  profit. 

Crude  Zinc. — The  year  was  a  very  favourable  one,  and 
prices  rose  steadily,  with  but  slight  interruptions,  from 
32  m.  per  100  kilos,  in  January  to  38 — 39  m.  in  June.  In 
anticipation  of  an  over-production,  cheaper  offers  were 
made  in    the   third   quarter  for  October   delivery,  and,  in 
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feet,  prices  receded  8  m.  transiently  in  September,  only, 
however,  to  Bgsdn  rise  to  38  m.  at  the  end  of  the  year,  the 
ased  production  being  rapidly  taken  up  hj  consumers, 
and  makers  were  well  Bold  forward  for  delivery  in  the 
tirst  quarter  of  1897.  It  is,  therefore,  assumed  that  rates 
will  remain  firm,  and  perhaps  even  advance. 

Zinc  /'late  was  also  in  a  constantly  increasing  demand, 
prices  rising  from  38  50  in.  to  45  m.  by  June  and  remaining 
firm  for  the  rest  of  the  year,  in  spite  of  a  partial  weakening 
of  London  quotations  and  rates  for  crude  zinc.  Makers 
w,re  full  of  orders. 

lu  the  tinplate  industry  prices  were  forced  down  by  the 
low  offers  of  English  manufacturers.  Large  contracts  had 
to  placed  in  England,  the  imports  increasing  from  1,400 
tons  iu  1895  to  lu.400  tons  in  1896.  In  the  second  half 
of  the  year  German  makers  again  came  on  the  market,  and, 
the  South  Wales  strike  having  raised  English  prices,  the 
outlook  for  1897  became  more  favourable.  The  consump- 
tion of  tinplate  in  Berlin  and  Brandenburg  is  steadily  j 
growing,  but  the  profits  of  the  wholesale  trade  are  as 
steadily  decreasing. 

DttUGS  (pp.  193 — 195). — The  position  of  the  export 
trade  is  satisfactory,  owing,  it  is  said,  to  the  commercial 
treaties.  Russia  is  still  Germany's  best  customer,  but  the 
exports  to  Central  and  Southern  America,  as  well  as 
Eastern  Asia,  have  increased,  though  the  trade  with  the 
doited  States  has  declined,  as  is  also  the  case — from 
political  considerations — with  Turkey,  Cuba,  and  the 
Philippines ;  whilst  the  Scandinavian  connection  is  still 
maintained. 

Camphor,  the  use  of  which  for  technical  purposes  is 
increasing,  has  become  an  object  of  speculation,  and  a 
London  syndicate  forced  prices  up  from  1260  m.  to  480  m. 
per  100  kilos.,  but  they  afterwards  subsided,  and  closed  at 
about  275  m. 

Quinine  suffered  a  decline  in  rates  from  50  m.  to  35  in., 
through  the  increased  production  in  Java,  which  country 
shipped  some  2  million  lb.  more  than  in  1895. 

( 'ocaine. — The   cultivation    is    extending   in   Peru    and 
Bolivia,  and  semi-purified  cocaine  is  now  exported.     Ger- 
many received   some   2,000   kilos,   of  crude    cocaine    and 
■  I  bales  of  coca  leaves.     The  pure  drug  declined  in  price 
from  520  m.  to  410  m.  per  kilo. 

Fish  Liver  Oil. — The  poor  catch  in  the  cod  fishery  caused 
prices  to  go  up  from  130  m.  to  200  m.  per  100  kilos.,  but 
the  restricted  consumption  and  the  introduction  of  inferior- 
oils  into  the  market  produced  a  relapse  to  100  m. 

Lactose,  though  extending  in  use  for  infants'  food,  is  not 
made  so  largely  iu  Germany  as  formerly,  America  being 
now  a  large  exporter,  instead  of  buyer,  of  the  article. 

Edible  Mve  oil  rose  10  per  cent,  in  price  in  consequence 
of  the  poor  and  late  crop  and  the  iucreased  demand  for 
preserving  the  unusually  large  catch  of  sardines. 

A  reduction  of  20  per  cent,  was  made  in  the  price  of 
salicylic  acid  to  compete  withforeign  producers  and  prevent 
the  erection  of  new  factories. 

Spirits  followed  the  rapid  rise  in  the  price  of  potatoes, 
but  receded  on  the  crop  beiDg  found  to  exceed  expectations. 
VanillaheM  its  ground  against  the  competition  of  vanillin, 
without  any  serious  depreciation  of  values. 

Iivistcffs  (pp.  196— 197)  -.—Indigo. — Notwithstanding 
the  large  crop  '(162,200  factory  maunds)  in  the  Bengal 
Provinces,  the  anticipations  of  lower  prices  were  not  realised, 
and  early  purchase  of  Oudh  and  Benares  indigo  showed  an 
advance  of  10  and  30  rupees  per  maund,  340  r.  being  paid 
for  good  marks.  However,  values  subsequently  receded 
to  from  20 — 25  r.  above  1895  averages.  Notwithstanding 
the  rise  in  exchange  the  continent  continued  to  import 
rely,  and  although  a  good  deal  of  1895  stock  was  left  over, 
3e  was  brisk,  especially  when  unfavourable  reports  were 
Spread  with  regard  to  the  new  crop,  uutil  itwas  found  that  the 
production  would  reach  142,000  maunds,  whereupon  stagna- 
tion set  in.  The  quality  of  the  236,200  bazaar  maunds 
produced  in  the  Madras  Provinces  was  inferior,  and  prices 
ruled  lower  than  for  Calcutta  sorts.  Java  produced 
680,000  kilo>.  (  76,000  kilos,  increase)  of  good  quality,  and 
the  crop  turned  out  better  than  that  of  India.  The  Guate- 
mala prop  was  small,  and  the  high  price  restricted 
c  meumption. 


Dyewoods. — An  excess  of  imports  caused  prices  to  fall, 
especially  towards  the  end  of  the  year.  Supplies  of  good 
Laguna-Campeachy  logwood  were  scanty,  but  medium  and 
inferior  grades  were  in  greater  quantity  than  usual,  as  was 
also  the  case  with  Yucatan  and  Campeachy  sorts,  shipments 
of  these  latter  mostly  turning  out  well,  particularly  the  Cuyo 
and  pure  Yucatan  qualities.  Domingo  and  Haiti  logwoods 
are  out  of  favour  in  this  market.  Saint  Marc  turned  out 
satisfactory,  and  Aux-Layes  supplied  good  quality,  Monte- 
christi  roots  being  better  known  than  usual.  Jamaica 
trunks  were  scarce,  but  roots  enjoyed  a  good  share  of 
attention. 

Fustic. — Shipments  from  Savanilla  and  Carthagena  were 
short,  and  from  Maracaibo  altogether  lacking.  Corinto 
exported  but  very  little,  and  prices  might  have  recovered, 
but  for  the  large  consignments  from  Mexico  (Vera  Cruz). 

Redwood. — The  shipments  from  Vera  Cruz  greatly  in- 
creased, and  prices  ruled  low. 

Quebracho. — Prices  fluctuated  until  summer,  but  then 
became  firmer.  Higher  freights,  large  contracts  for  Argen- 
tina, and  the  more  settled  state  of  the  trade  after  the 
rejection  of  the  Quebracho  tariff  by  the  Keichstag,  acted 
favourably  on  this  article. 

Dyewood  Extracts. — A  large  turnover  was  again  done, 
but  prices  fell  in  sympathy  with  those  of  the  dyewoods. 

Catechu. — A  few  large  contracts  were  made,  but  prices 
receded  at  the  close  of  the  year. 

A  large  turnover  was  done  in  terra  japonica  blocks  and 
cubes,  prices  falling  iu  summer,  so  that  closing  quotations 
were  lower  than  at  the  end  of  1895. 

Myrabolams. — The  low  rates  of  1895  experienced  a 
further  declension.  Little  trade  was  done,  and  only  very 
recently  has  the  market  hardened,  in  consequence  of  epi- 
demics in  the  producing  centres,  and  higher  freights  and 
exchange. 

Petroleum:  (pp.  197 — 198). — The  imports  of  refined  oil 
into  Berlin  totalled  72,733,468  kilos.,  an  increase  of  about 
3,700,000  kilos,  for  the  year,  and  almost  equal  to  the  figures 
for  1894;  and  as  2,800  barrels  of  naphtha  and  benzine 
were  also  received,  the  total  consumption  amounted  to 
about  401,270  barrels  of  180  kilos,  gross.  It  is  thus  evident 
that  the  competition  of  the  incandescent  gas  light  has  little 
effect  on  the  petroleum  trade.  Prices  fluctuated  from 
22-50  m.  per  100  kilos,  in  January,  to  a  minimum  of  19- 40m. 
in  April — Maj',  rising  again  steadily  to  22  ■  20  m.  by  the 
middle  of  November,  but  afterwards  receding  to  20 '80  m. 

Three-fourths  of  the  total  oil  used  was  "  water-white," 
but  sundry  complaints  arose  with  regard  to  the  burning 
quality. 

Favourable  reports  were  received  from  consumers  on  the 
mixtures  of  Russian  and  American  oils  introduced  as  an 
experiment. 

Bones  and  other  Fertilisers  (pp.  198—199). — The 
price  of  bones,  after  falling,  early  in  the  year,  to  a  level 
seldom  attained,  remained  steady,  and  a  good  business  was 
done. 

Fertilisers  again  receded  in  value  through  the  action  of 
agricultural  associations,  keen  competition,  and  increased 
production. 

Bone  meal  was  in  small  request,  and  prices  fell  to  about 
half  the  rates  current  a  few  years  back  ;  and  had  it  not  been 
j  for  the  increased  value  of  bone  gelatin,  many  works  would 
have  had  to  close. 

Superphosphate. — Although  the  dividends  paid  by  pro- 
ducing companies  in  1895  only  averaged  3*75  per  cent., 
prices  experienced  a  further  decline,  owing  to  the  competi- 
tion of  Thomas-slag  meal,  coupled  with  the  increased 
production  of  superphosphate,  in  order  to  Consume  the 
large  amounts  of  sulphuric  acid  lacking  use,  on  account  of 
the  substitution  of  electrical  processes  in  the  manufacture  of 
soda,  chlorine,  &c.  Ocean  freights  falling  caused  a  better 
inquiry  for  Florida  phosphate  as  raw  material,  at  the  end 
of  the  year,  and  the  market  weakened  ouce  more. 

The  consumption  of  Thomas-phosphate  meal  remained  at 
its  old  figure. 

The  large  shipments  and  low  offers  of  nitrate  of  satin 
depressed  values  of  all  nitrogenous  manures.  Prices  ranged 
between  7  "50  and  8 '50  m.  per  centner,  free  Hamburg,  and 
535,250  tons  were  received  at  that  port  and  Harburg. 
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acted  Bom  Int.  -Tho  demand  was  loir,  and 
fell  tn  below   SO  m,  per    100   kilos.,   without   prospect   of 

ry. 

id  demand  prevailed,  bothr*  at  home 
and  abroad,   throughout    the   year,   and   prices    improved 
liderably. 

latinised  bon-  mi  a!  soldatS — 5J  m.  per  100  kilos., 
chiefly  for  shipment  to  Sweden  and  England,  whilst   un- 
lalinited  meal,  selling  at  about  r  m.  per  LOO  kilos.,  was 
diffic  ill  to  dispose  of,  owing  to  foreign  competition. 

Hornmeal,  Bloodmeal,   Fleshmeat,  and  Lcathermeal  all 
tv'l    from    the  competition    of    mineral    nitrogenous 
manures,  and  met  with  merely  a  restricted  applioati  a. 

* '  1 1  -~   um  Fats  (pp.199 — 290). — The  official  linn  res  of 
imports  to  Berlin  were  :  — Olive  and  edible  oil,  86,540  kilos. ; 
denatured  olive  oil,  841,685  kilos. ;  Linseed  oil,   1,177- 
colton-see'd  oil,  794,581  J  palm-anil  cocoa  nut  nil.  I 
rape  and  other  oils,  171,278;  Gsh  oil  and  blubber,  180,1 
tallow   ami  animal   fat*.  2,543,844   kiln-.  :  all — except   tin- 
first  two  items  ami  palm  oil — being  inferior  in  quantity  to 
the   previous   year's  trade.     Business  was  ilull  ami  pi 
weaker  throughout. 

,1  oil  was  chiefly  derived  from  tlie  Harburg  and 
Breslan  crushers,  the  supplies  drawn  lr.im  England  and 
Holland  being  much  -mailer  than  formerly.  Prices  for 
good,  clear  oil  ranged  from  52 — 42  m.  per  LOO  kilos. 

Cottonseed  oil  was  -hipped  largely  from  England  and 
America,  the  very  white  grades  from  the  latter  country 
increasing  in  favour.  Kates  for  pale,  double-refined  varied 
from  45  to  39  m.  ;  extra  pale,  2  to  4  m.  higher. 

Hemp  oil  is  now  r  used.     Prices,  70- 

Oiivc  Oil  — This  was  chiefly  the  cheap  Levant  oil, 
Spanish  oil  not  beiusr  ottered  later  than  autumn,  owing  to  a 
deficient  crop.  Prime  Smyrna  was  quoted  at  69  m.,  falling 
to  62  m.  and  recovering  l  in.  later;  Malaga,  66 — 63  m.; 
green  sulphur  oil,  4S — 15  —  I-  m. 

Palm  oil  receded  in  sympathy   wiih  tallow,  but 
supplies    in   autumn    sent   rates    up    again.     Prime  Lagos, 
after  falling  from  50  to  -13  in.,  recovering  to  4'.' — IS  m. 

Imports  of   cocoa-nut    oil   are   small,  the    Harburg   and 
leburg    coprah    crushers    being     able    to    meet    the 
demand.     Cochin  oil  cost  64 — 63  m.,  and  inland  coprah  oil 
5:t — 51  m. 

Palm  -  kernel^  oil,  also  home  -  crushed,  ranged  from 
4  7  to  42  m. 

Ttdtvw  was  dull  throughout  the  year,  the  large  -tocks  of 
1895  shipments)  in  London  preventing  any  rise  beyond  a 
transitory  advance  in  autumn  due  to  speculative  dea 
Inland  candle  tallow  fell  from  5s  to  L8  m.,  and  soap  tallow 
frotn  50  to  t'1  m. ;  Australian  from  50—56  m.  to  42 — 4S  in.  ; 
aud  the  small  quantity  of  Russian  lubricating  tallow  im- 
ported, from  90  in.  to  80  m. 

Olein  touched  very  low  prices,  owing  to  the  cheap t 
tallow    and   the  slack    demands   of   the    textile    industry. 
1'riees  ruled  :  for    saponified   olein,    .'i4 — IS    in.  :    distilled, 
38—41,  47—51  m.  ;  St.  Petersburg  Newsky,  51—48  m. 

Fish  oils  rose  in  price    until  June,  the  better   news 
the    seal     fishery     an  i   the    slow    demand    then    causing   a 
relapse.    Greenland  seal  oil,  48 — 49 — 17  m.;  Bergei  liver 
—51 — !-— 44  m. 

Fats  were  plentiful,  and  prices  declined,  natural  bone  fat 
falling  fiom  43  to  35  m.,  benzine  fat  from  36  to  30  m., 
and  fuller's  grease  from  34  to  28  in.,  for  medium  qua!  • 

Mineral  Oils. — The  supplies  from  America  and  Russia 
were  regular,  at  price-  varying  from  19  to  2S  m.  for  low- 
grade-,  3"— 42  m.  for  medium,  and  50  to  80  m.  for  heavj 
cj  Under  oils. 

Thk  Beki.iv  Chemical  brocsntT  (pp.  2ul— 207).— In 
general,  the  1S96  trade  was  equal  to  that  of  the  previous 
year,  the  volume  of  business  being  even  greater.  As  a 
result  of  restrictive  tariffs  the  export  of  tartar  emeti 
Austria,  and  of  salicylic  acid,  salts  of  bromine  and  iojiue, 
\e.  to  Italy,  was  prejudicially  affected,  and  attempts  were 
made  in  vain  to  procure  a  reduction  in  the  Russian  duty  on 
lithopone.  In  the  export  of  aniline  colours  to  Spain, 
German  makers  are  still  at  a  disadvantage  as  compared 
with  French  and  Swiss  producers. 


litions   of  I  feci 

permission  to  I  [tend  industrial  establishme 

\         enous    ran-    material*    were    all    depri 
market  being  oi  Sulphati  of  m/mumm 

.il  until  thi   : 
works,  owing  to  the  U0USU 

(necessitated  by  the  demands  of  the  iron  industry  i  an  I 
Large  stocks  of  the  article  in  England.     Ammonium  carlx 

als'i  receded    in  pric "  in.,  and  ammonia  was    una'' 

ward    tendency,   technically   pure  (-p.  gr. 
0- 910)  ammonia   declining  from   an   initial   vain. 
to   a   closing   price    of   24'50    m.     Increased    co 

rstalline  talammoniac  down   to  50  m 
100  kilo-. 

A   brisk  trade   was  done  in  96— 98  per  cent,  poln ill 
-    remain,  d    firm,   the  quotation-    for  Sta-sfurt    CI 

ntribnting   thereto.     The    same   applies    to 
oxalic  acid  and  iwingto  the  limitation  of  oul 

by  the  international  associations. 

Chlorati  of  potash  fell  to  the  record  low  price  of 
70  in.  per  loo  kilos.,  as  a  result  of  new  cheap  electro 

methods  of  prod:. 

I         ned    Glauber  salt  was  in   very  active  demarj 
the  i  all   cleared  out.  a  ri-e  in  values  '■■ 

the  result.     In  soda  crystals   the  c petition   of   makers 

brought  prices  down  to  a  late  barely  remunerative  for  1 
works,  since  calcined  soda  remaineil  unchanged. 

kali  Silicate").— A  continuance  of  over- 
production caused  the  suspension   of  two  works,     li 

sumption  was  normal,  but  the  increased  Russian  tariff 
has  killed   the   former  large  trade   with   that   country, 
Austro-Uungary  buys   less  than  formerly,  the  high  d 
having  encourag  works  for    prodi. 

this  article. 

In  sulphuric  a  id  and  nitric  acid  there  wa-  a  large  trade 
at  but   barely   remunerative  prices,   and  little  profit 
made  on  hydrochloric  acid. 

Methyl    Alcohol. — Increased   competition   forced   price- 
down.     A   new   undertaking  made  large  forward  sal 
low  rates  and   thus  unsettled    the  market,  but  at   the  em 
the  year  was  not  yet  in  a  position  to  turn  out  any  mere1 
able   product.      1  the  price  of  cal 

ite   in    Ami  I,   and   consequ 

no  "■■  acid  quotations  fell  -•ill  further. 

Carbon  bisulphide  was  in  such  good  demand  that   there 
was  difficulty  in    meeting  all   requirements.      Vatui  - 
pathy  with  sulphur. 

Carbon   tetrachloride  first  came   into  prominence  during 
the  pa't  year,  and,  being  innocuous,  has  a  satisfactory  future 
before  it,   since  the    price  i-  capable  of  reduction  bj 
better  utilisation  of  the  by-prod 

Sulphur  chloride   was  in  regular  demand  at   firm   price-, 
and  the  same  applies  to  all  preparations  of  many,: 
as  the  crystallised  dehydrated  chloride. 

Liquid   carbondioxide   had   an    increased    consul 
among  beer  ret  aerated  water  makers,  the  vol 

of  trade   in  Berlin   being   11   per  cent,   better  than   in 
previous    year.     The    exports    from    Berlin    to    nor: 
countries  diminished   through  the  competition  of  maki 
the  Baltic  ports,  and  the  same  effect  was  produced  in  A:. 
and  Kussia  by  high   tariffs.     The   Rhineland  monop 
the  trade  with   western  countries,  owiug  to  the  cheaper  ami 
be.'ter  natural  dioxide  produced  there,  and  the  ch 
carri 

The  favourable  situation   of  the  tar   industry  was  main- 
tained,  great    activity    prevailing    in    all    braic      - 
satisfactory   financial   results,  and  an  improvement  in  the 
Is  for  punting  and  steeping  purp 

Vbe  benzene  industry  also  pursued  an  unexpected  i 
the  demand,  for  colour   making,  being   so  large  that, 
wit!.-  aon  of  the  product 

pri,    .  50  m.  at  the  out-et  to  12i>  m.  per  100  I 

by  autumn.     Although   values  have  -ince  receded  to  80  111., 
it  is  hoped  that  the   increasing  demand  will  keep  the   ; 
up  to  a  moderately  high  level. 

Toluene,  xylene,  and  solvent   naphtha  followed,  to  some 

extent,  the  rise  in   benzene;  and   the  phenols, particularly 

J   naphthaline,   also    rose   in    price.      On    the   other    hind. 


- 
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Hiithracene  suffered  a  serious  decline   iu    value.   English 
is  being  still  large,  despite  the  large  shipments  of  this 
article  to  Germany. 

Pyridini  remained  unchanged  until  the  close  of  the 
•«■  ir.  but  thru  jumped  up  25  per  cent  in  value,  through  a 
"lepon  that  the  English  Government  intended  to  sanction 
the  pyridine  process  for  denaturing  spirit. 

Intermediate  Products  Jor  the  Tar  Colour  Industry. — 
The  consumption  equalled  that  of  1S95,  hut  foreign  com- 
petition kept  prices  down,  though  the  raw  materials 
experieuced  a  rise  in  values. 

Aniline  Oil  and  Aniline  5n//.--A  good  demand  pre- 
vailed at  prices  proportionate  to  that  of  benzene. 

Business  was  active  in  the  tar  colour  industry,  but  the 
high  price  of  benzene  on  the  one  hand  and  low  selling 
prices  on  the  other  reduced  profits.  The  unsettled  state  of 
the  currency  question  and  tariff  in  America,  and  the 
famine  and  plague  in  India,  restricted  the  exports  to  those 
countries. 

Pigments  and  Mineral  Colours. — The  trade  with  Russia, 
Austria,  and  Switzerland  was  crippled  by  restrictive  tariffs. 
Japanese  trade  did  not  improve,  and  that  with  the  United 
States  declined. 

The  conditions  were  also  unfavourable  in  the  varnish 
trade,  English  firms  being  able,  by  reason  of  the  low 
(ierman  tariff  to  rule  the  market  in  varnishes  aud  raw 
material,  especially  in  copal,  although  most  of  this  material 
originates  from  German  colonies.  It  is  therefore  con- 
sidered advisable  to  attempt  to  secure  the  sale  and  ship- 
ment of  copal  to  German  ports  direct. 

Unfavourable  conditions  prevailed  in  the  fat-i  j  trading 
industry  bv  reason  of  apathy  in  the  consuming  industries 
and  of  the  greatly  increased  shipments  of  Australian 
tallow  and  Indian  linseed.  This  reduced  the  price  of  palm- 
kernel  oil  from  44  m.  to  38i  m  per  100  kilos.  e.v  Hatburg, 
and  of  linseed  oil  from  48  m.  to  37  m.  ex  Hamburg.  The 
large  stocks  aud  slackness  of  inquiry  for  feeding  cake- 
and  meals  (linseed  cake,  palm-kernel  meal)  kept  prices 
low,  but  a  revival  set  in  after  the  unfavourable  potato  and 
fodder  harvests. 

Cerasin. — The  Galician  ozokerite  monopoly  influenced 
this  industrv,  and  the  increased  price  of  the  raw  material 
(from  28—30  fl.  to  34—  36  fl.  per  100  kilos,  ex  mine)  led 
to  the  formation  of  a  syndicate  of  German  cerasin  makers 
to  raise  the  inland  rate  for  the  manufactured  article. 

Pharmaceutical  and  Photographic  Chemicals. — A  con- 
tinuance of  the  favourable  reaction  that  set  in  during  1895 
is  recorded. 

L:lur  and  alcohol  remained  fairly  steady  until  the  un- 
favourable potato  crop  sent  prices  up  considerably  in 
autumn. 

The  use  of  sulphuric  ether  in  the  textile  industry  ex- 
perienced an  extension. 

Bromine  and  Bromine  Salts. — In  the  former  the  associated 
producers  in  Stassfurt  did  not  introduce  any  alteration  in 
prices,  but  the  competition  among  the  manufacturers  of  bro- 
mine salts  sent  the  profits  on  the  latter  down  considerably. 

Borax  and  Boracie  Acid. — The  volume  of  trade  was 
satisfactory,  but  no  settlement  of  prices  could  be  arrived 
at,  the  associated  producers  having  continually  to  face  new 
competitors. 

Carbolic  Arid. — In  anticipation  of  large  State  contracts, 
_.i<h   prices  for  39' — 40J  crystallised  rose  from  6i<f.  to 
-    /.  per  lh.,  but  afterwards  receded  t" 

Diphtheria  Antitoxin. — The  increased  favour  enjoyed 
by  German  serum  was  evidenced  by  the  larger  exports  to 
England  and  America. 

lodim  and  Iodint  Preparations. — In  the  latter  articles 
-the  influence  of  the  Association  of  European  producers 
increased,  but  the  associated  iodine  producers  were  em- 
barrassed by  the  ■  impetitioa  of  shipments  of  crude  iodine 
from  extra-European  lands.  and  the  growing  production  in 
Jap  i lie  export  trade  to  that  country. 

Glycerin. —  After  a  long  period  of  settled  prices,  the 
unusually  large  purchases  by  America  for  1896  delivery 
and  the  improved  demand  for  dynamite-glycerin  gave  an 
impetus  to  rates,  which  was  maintained  until  autumn,  when, 
n  consequence  of  accumulated  stocks  and  the  competition 
of  foreign  refiners,  the  market  weakened. 


Lactic  acid  (technical,  50  per  cent.)  found  increased 
employment  for  textile  purposes  as  a  substitute  for  oxalic 
and  tartaric  acids. 

In  tannin,  prices  remained  unchanged,  owing  to  the 
great  scarcity  of  gall  nuts. 

The  use  of  formalin  is  extending,  as  is  also  the  case  with 
the  preparation  (glutol)  of  this  substance  and  gelatin  for 
the  rapid  healing  of  wounds. 

The  new  industry  (in  Berlin)  of  photographic  materials 
developed  satisfactorily,  the  dry  plates  and  papers  made 
there  being  largely  used. 

B  vw  vND  Dyed  Silks  (pp.  214 — 215). — A  bad  year  has 
to  be  reported  in  both  branches.  The  demand  for  silk  for 
passementerie  and  fancy  goods  was  small,  and  the  prices 
current  early  in  the  year,  owing  to  the  unfavourable  weather 
for  the  cultivation  of  the  silk  worm,  had  subsequently  to 
give  way  on  the  realisation  of  a  good  crop,  and  now  rule 
unusually  low.  Chappe  silk  moved  downwards  in 
sympathy ;  but  tussah,  being  produced  only  in  small 
quantities,  found  willing  buyers  at  normal  rates.  Sewing 
silks  experienced  unfavourable  conditions,  being  thrown  on 
the  market  in  quantities,  in  excess  of  the  demand,  at  the 
lowest  conceivable  prices. 

The  average  quotations  for  ravr  silks  for  the  year,  per 
100  kilos.,  in  Crefeld,  less  5  per  cent,  for  cash,  or  nett  at 
nine  months'  date,  were  as  follows  : — Italian  :  organzine. 
18  20,  42-33  m. ;  trame,  24/26,  361  m.  ;  grege^  12  14, 
36j  m,  Japanese  :  organzine,  22  24,  39'33  m. ;  tram, 
34/40,  37J  m.  Chinese:  tram,  36  40,  33-67  m. ;  these 
rates  being  from  1  to  4  m.  below  the  1S95  average. — C.  S. 

Production  oh  Beer  Is  Japan. 

Bd.  of  Trade  J.,  Nov.  1897,  604. 

The  director  and  manager  of  the  Osaka  Beer  Brewery 
Company,  of  Osaka,  Japan,  has,  according  to  the  Journal 
'  of  Commerce  of  Victoria,  informed  an  American  journal 
that  the  beer  production  of  his  country  is  about  100,000 
barrels  per  annum.  The  demand  is  extending,  and  his 
mission  to  the  States  was  to  supervise  the  manufacture  of  a 
new  plant  for  brewing  lager  beer  on  the  American  system, 
and  he  intimated  that,  although  he  learned  the  brewing  of 
lager  iu  Bavaria,  and  has  hitherto  used  that  method,  he 
finds  American  beer  preferable.  Further,  that  he  proposes 
to  use  Japan  and  American  barley  and  Californian  hops. 
Australasian  hops  do  cot  appear  to  have  received  his  atten- 
tion. Incidentally  it  was  mentioned  that  the  consumption 
of  "  saka,"  the  native  drink,  made  from  rice,  is  as  much  as 
5,000,000  barrels  annually. 

Export  of  Medicinal  Tinctures. 

Chem.  and  Druggist,  Nov.  20,  1897,  801. 

During  the  first  half  of  the  present  financial  year — from 
April  1  to  September  30  last — exporters  of  tinctures,  medi- 
cinal spirits.  Sec.,  have  had  repaid  to  them  the  duty  and 
allowances  on  31,994  proof  gallons  of  spirits  exported  in 
these  articles,  as  against  25,619  proof  gallons  during  the 
same  period  of  1396.  This  very  substantial  increase  of 
6,375  proof  gallons  would  seem  to  indicate  considerable 
activity  in  this  section  of  the  export  drug  trade  during  the 
six  months  in  question. 

Chinese  Quicksilver. 

Chem.  and  Druggist,  Nov.  20,  1897,  801. 

The  richest  deposits  of  quicksilver  known  in  the  world 
are  in  the  province  of  Kwei-Chow,  in  South-western  China. 
Until  now  this  province  has  been  closed  to  foreign  trade, 
hut,  by  a  treaty  between  Great  Britain  and  China,  which 
tO'ik  effect  on  June  4  last,  the  West  River,  which  taps  this 
region,  was  thrown  open  to  commerce  for  all  nations,  and 
on  the  evening  of  the  same  day  the  steamer  "  Wing  Tong," 
of  the  China  Navigation  Company,  left  Hong  Kong  for  a 
trading  journey  up  the  West  River. 

Imported  Chemicals  in  Japan. 

Chem.  and  Druggist,  Nov.  13,  1897,  750. 

The  Bureau  of  Commerce  of  Japan  supplies  us  with  the 
following  data   concerning  the   import  of  chemicals.     Ger- 
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many  has  it  nil  her  own  way  in  the  imporlanl  brnncli  of 
aniline  dyes,  li  was  so  in  1898,  when  the  order  stood 
thus : — 


lb.ll.ind. 


It  is  -,,  now.  Germany,  indeed,  has  improved  her  posi- 
tion, and  Increased  her  already  considerable  output  in 
iter  proportion  than  her  competitors.  Englishmen,  the 
inventors  of  aniline  dyes,  have  meantime  fallen  off  ami 
given  up  the  fourth  place  on  the  I i-r  10  Holland,  which 
really  means  Germany,  as  aniline  dyes  are  not  made  in 
Holland,  but  only  shipped  through  Dutch  ports.  Here  are 
tla-  latest  figures  : — 


<;™-     "EST 


France. 


*< 


"l  ill. 

21,654 


I 


Holland. 


In  alizarin  lives  Germany  conducts  practically   the  whole 

of  the  trade.  France  commenced  a  slight  trade  in  1894. 
The  same  holds  good  with  alcohol,  except  that  Great 
Britain  is  this  time  the  slight  competitor.  In  paint  in  oil 
Great  Britain  led  in  1893,  and  has  increased  her  had  in  a 
striking  mat  .  She  now  dues  practically  the  who! 
the  trade.  Great  Britain  -til  lad.  in  chlorate  of  potash. 
Germany  and    1  re,  however,  doubled  their  output 

'hat  at  her  cost.     The  latest  figures  are:  — 

i 

it  Britain 366,850 

(..  in, any 41,996 

ace i" 

In  salicylic  acid  Germany  die-  all  the  business.  Great 
Britain  and  France  are  simply  nowhere.  t'reat  Britain  is 
-ate  in  the  manufacture  of  amorphous  phosphorus.  France 
just  tries  to  compete: — 

N    ■ 

(oat  Britain 848,963 

France 2,315 

The  same  holds  good  soda.       America  entered 

into  competition  in  1893,  while  Germany  fell  out  :  — 

\  •  ■: 

Great  Britain PS1.447 

America '-■  i*,: 

any 'itt 

Bicarbonate  of  soda  comes  from  Great  Britain  to  the  value 
of  102,917  yen.  So  with  quinine.  Great  llritain  sends  it 
to  the  value  of  1J'.>,:'91  yen.  The  total  value  of  carbolic 
acid  imported  amounts  to  176,190  yen.  chiefly  from 
England.  Bismuth  sobnitrate  comes  from  Germany  to  the 
value  of  108,459  yen.  The  total  value  of  liqnid  gold 
amounts  to  110,522  yen.  This  is  chiefly  from  Great 
Britain. 

\t  -I  K  VLI  IN     Kit  -LI  l.l'IIR. 

I      m.  ami  Druggist,  Nov.  13,  It 

Kieselguhr  of  varying  quality  i-  obtained  at  several 
places  in  Victoria,  one  of  the  best  grades  coming  from 
Avoea.  It  is  shipped  to  Britain  and  Germany.  It  lias 
been  recommended  to  the  Queensland  Bailway  Commis- 
sioners for  packing  strong  acids,  which  the  ijueeosland 
Government  will  not  carry  on  the  railway  in  small  quan- 
tities by  ordinary  trains.  The  suggestion  that  kieselguhr 
should  be  used  "for  absorbing  acids,  so  that  they  could  be 
carried  without  being  packed  in  jars,  has  been  tried,  but 
has  not  been  found  to  answer  iu  practice.  The  acids 
absorb  water  from  the  atmosphere  so  rapidly  that  impreg- 
nated kieselguhr  gets  converted  from  an  almost  dry  powder 
to  a  pulp. 

PETROLIT  M    IN     NEWl  ■  >l   NI'I.ANP. 

Imp.  Inst.  J.,  Nov.     • 

Iu  a  recent  number  of  the  Impi  rial  Institute  Journal 
(Vol.  III.,  p.  154)  a  short  account  was  given  of  the  mineral 


WCfl  oid,  in   which    it     l 

hum  had  been  t id  on  the  west  coast  ■■<   tin    island 

»o  i'  ren  of  the  extend  an  I 

ply     Tho  following  detail-  are  furnished   by  on  arl 
ii  Canadian  Engineer  I'm'  September  i  p,  I  ur.  >  ■ — 

Ihe    oil  ■   distl  it  appear-   to  ( 

of  all  nit  250  square  miles,   and.  in 

consist*  "i  t  ii  -  -tone,  and  conglon  and 

Bandst 

An  i' 

depre  e  the  f  illo  ■  ■  — 

S         -  gravitj ,, 

W  ater 

Gasoline v 

Naphtha  

Illuminating  oil ii'.'. 

ntingoil B2"6 

Sol  'I  residue 

loir -098 

.lined  from    a  depth  of   1,000  ft.  « 
much  lighter,  and  yielded  a  higher  pen  entage  of  illumic 
oil.       flic    crude    oil  was    dark    olive    green    in    colour,    of 
aromatic   odour,  and   had   a  specific  gravity   of   0*84 
60    1''.     <  In  distillation  it  j  ielded  : — 

Pen 

Naphtha 7 

Illuminating  oil 

Lubricating  oil ::  t 

Coke 

The  products  of  distillation  have  a  pleasant  odour  and  are 
vi  ry   easy  to  refine.     The  illuminating  oil  is  water-white,  of 
high  flashing  point,  and  burns  with  a   brilliant  flame.      I 
oil  is  very  free  from  grit  and  other  foreign  substani 

and,  consequently,    the    heavy  oil,  after   suitable    treatment, 

in  ike-   :i    very   good   lubricant.      fha  quality   of   the 
pares  very  favourably  with  the  best  American  oils. 
All  the  wells  hitherto  sunk  I  rith  one  exception,  t< 

the  Newfoundland  Oil  Company,  with  whom  an  English 
company  is  stated  to  be  negotiating  for  the  acquisition  ol 
the  property.  These  wells  are  close  to  the  sea,  and  only  sis 
to  tin  miles  of  pipe  will  be  required  to  convey  the  oil  to> 

the  water. 

Tiik  Indian  i  namxi  Plantations. 

Imp.  Inst.  J.,  Nov.  1897,  33S. 

The  reports  of  the  .Madras    and  Bengal  Governm.  I 
their   respective    cinchona    plantation-    have    recently  been 
issued.      I'he  salient  features  of  these  reports  are  nienti 
in  articles  in  the  ( 'hemist  and  Druggist  (October  2nd,  1893 
and  the  Indian  Pharmacologist  (September  1897).     In  the 
case  of  the  Madras  plantation-,  there  has  been  an  inci 
of  47,u'.',7  rape,  s    over  the    officially  estimated   revenue  of 
1 00,000  rupees.     'Ibis  increase  i-  -aid  to  be  mainly  due  to 
improvements    in  the  extraction  of  the  alkaloid   quinine, 

luced  by    the  superintendent,  Mr.   Standen,  wher 
the  yield  of   snlphate  of  quinine   has  been   increased  from 
l  ■  ."i  per  cent,  to  3*3  per  cent.     'I'he  subjoined  table  shi 
the  yii  Id  of  cinchona  products  for  the  pas:  five  years  : — ■ 

1894  K.    Is:'.",  86.    1*. 


i 

if  quinine... 
„       febrifuge  . 
„      total  alka- 
loid. 


Lb. 

1.1,. 

Lb. 

171.717 

175.000 

19U/U0 

2,000 

1 

3,139 

:— I 

Lb. 

11,241 


The   Indian  Government  does  not  compete  in  the  matter 
of  sale  of  bark  in  the  European  market;  all  that  is  pro 
is  sold  to  the  Indian  Medical  Stores,  or  to  native  CUSti 
quinine   a;    IS   rupees,  and  febrifuge   at    16   rupees   per  lb. 

A  considerable  quantity,  iu  packet  form,  is  disposed  of  to 
the  native  populations,  being  thus  sold  by  native  post- 
masters, at  1  pice  each  packet.     The  amount  distributed  in> 

this  way  in  1896  vr.  - 


• 
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In  the  Bengal  cinchona  plantations,  a  similar  progress  is 

The  stock  of  febrifuge-yielding  trees  (red  bark)  is 

_  gradually  decreased  in  favour  of  quinine-yielding  trees. 

are   now  in  the  Bengal  eiuchona   gardens,  2,GS3.4J1 
trees,  of  which  only  18S,000  arc  febrifuge-yielding. 

The    year'-    crop    of   dry  bark    amounted  to  679,222  lb., 
while  the  quinine   produced  was   10,672  lb.,  and  febrifuge. 
3  lb. 
The  net  profit  on  the  year's  working  was  9,707  rupees, 
a-  agai;  -t  1,598  rupees  in  the  preceding  year. 

The  amount  of  quinine  sold  in  piee  packets  in  this 
province  during  the  year  was  3,330  lb.,  an  increase  of 
130  lb.  over  the  previous  year. 

All   restrictions  on  the  sale  of  quinine  to  other  govern- 
ments and  administrations  have  now  beeu  removed,  and  ihe 
rintendeot   has    been  instructed   tn   comply  with    any 
inds  he  may  receive. 

Ixdiax  Hemp  PkOddi  rs. 

Imp.  Inst.  ./.,  2Vo».  !Sy7,  337. 

It;   a   "  Supplementary  Note  "  to    the  Excise   Board  of 

i    recently  made  by   llr.  Prain,  of  the    Royal  Botanic 

Gardens,  Sitpur,  Calcutta,  some  interesting  information  is 

^iven  as  to  the  method  of  storing  hemp  products  in  order 

prevent  the  deterioration   which  always  takes  place  after 

they  have  been  kept  for  two  or  three  year- 

The  various  forms  of  Indian  hemp  are  exciseable  articles 
in  India,  and  their  storage  in   bond  has  occasionally  been 
-   urce  of  loss  to  the  Government. 

It  had  already  been  suggested  by  Dr.  Pain  that  storage 
in  hermetically  sealed  tins  might  overcome  the  difficulty, 
but  in  an  experimental  batch  so  treated  it  was  found  that 
the  water  present  in  the  hemp  had  produced  fermentation, 
and  the  "  ganja,"  as  the  pressed  tops  of  the  hemp  plant 
ailed,  had  developed  ';  a  strong  rancid  odour,"  and 
had  become  "quite  unfit  for  smoking." 

It  has  uow  been  found  that  if  the  "  ganja  "   be  kept  in 
dry  deal  perforated  boxes,  it  can  be  stored  for  two  or  three 
years  without  fermenting  or  losing  its  narcotic  properties, 
and   I)r  Prain  recommends  this  method  of  preservation  to 
the  Excise  Board.     Appended  to  this  supplementary  report 
i-  a  translation   of  a  paper  by  Mr.  L.  Lapin,  of  the  Dorpat 
Pharmaceutical  Institute,  who  has  recently  investigated  the 
Indian  hemp  plant  with  a  view  to  the  isolation  of  the  true 
e  constituent.     He   has    obtained    a   substance,  called 
■'  Cannabindon"  by   him,  which   appears  to  have  all    the 
siological  properties  of  the    plant.     From  the  descrip- 
tion of  this  substance  given  by  Mr.  Lapin,   it  seems  to  be 
identical    with    the    "  cannabinol "    obtained   by   a    much 
•-impler  process   from    "charas"    (Indian   hemp  resin)   by 
•srs.  Wood,  Spivey,  and  Easterfield  (Imp.  Inst.  J.,  March 
It    is  very    probable  that    the   various    substances 
which   have    from    time    to    time  beeu    regarded    as    the 
aeti'  e  constituents  of  Indian   hemp  may  have  been  merely 
impure  specimens  of  "  Cannabinol,"  and  this  is  borne  out  by 
tbe  fart  that  the  various  preparations  of  Indian  hemp  which 
-  been  generally  regarded  as  physiologically   active  are 
either  purified   alcoholic  or  ethereal   extracts   of  the  drug, 
■:•  following  tabular  arrangement  of  the  best  known  of 
rations  shows  :  — 


N  Preparation.      Character  of  Preparation. 


Xame  of 


Cnnnabin 









rum 






Alcoholic   extract    of    the 
,>r.-\  iously  purified  drug. 

(Meth 
not  kr. 

Alcoholic   extract  of  pre- 
vion 

tract  . 

(Method    of    preparation 

by  ti  a  alka- 

preparation 

eal  extract. 
I  alcoholic  extract  . 


Dr.  Prain,  however,  regards  it  as  unlikely  that  an 
extremely  stable  substance  such  as  "  cannabinol  "  should 
be  the  active  constituent  of  a  drug  which  so  readily  ioses  its 
physiological  properties.  The  matter  is  one  which  still 
requires  further  investigation. 

Production  m-  Quicksilver  in  Russia. 

Emj.  mill  Mining  J.,  Oct.  23,  1897,  490. 

The  production  of  quicksilver  at  the  mines  of  A.  Auer- 
bach  and  Co.,  near  the  Xikitowka  station  (on  the  Kursk- 
Kharkov  Railway)  in  the  Bachmut  district  of  the  govern- 
ment of  Ekaterinoslav,  from  the  beginning  has  been  as 
follows : — 


Average 

Produc- 

Average 

Produc- 

Tear. 

Yield 

tion  of 

Year. 

riou  of 

Metal. 

of  Ore. 

Metal. 

P.r  Cent. 

Kilos. 

Per  Cent. 

Ki!os. 

188', 

1-00 

64,062 

1893 

0-46 

-j,  ,.■,., 

1888 

0-76 

164^15 

i-'l 

OMC 

1889 

0-51 

167,109 

JVC, 

0-89 

1890 

0"73 

292,137 

[896 

0-71 

191,463 

189] 

323,865 

-  i? 

0-79 

W6,»2l 

1V<:> 

0-65 

*  To  Oct.  1st.  1897. 
These  are  the  only  quicksilver  mines  in  Russia.  The 
metallurgical  practice  at  the  works,  which  employ  the 
Auerbach  improved  Schemta  furnaces,  is  very  good,  and 
ore  yielding  0'4  per  cent,  of  quicksilver  is  said  to  cover  the 
cost  of  production. 

|The  Nothberg  Coke-Ovex  Plant. 

Evg.  and  Mining  J.,  Oct.  22,  1897,  484. 

On  a  visit  by  the  members  of  the  Aachen  section  of  the 
Verein  Deutscher  Ingenieure  to  the  Nothberg  Colliery, 
owned  bj  the  Esehweiler  Bergwerks  Verein,  Herr  Welcke 
read  a  paper  on  the  coke-oven  plant  of  that  colliery, 
observing  that  two  years  ago  the  company  was  induced  to 
put  up  a  bank  of  60  ovens,  with  plant  for  recovering  the 
by-products,  on  account  of  their  affording  the  advantages 
which  are  thus  summarised  by  the  Colliery  Guardian. 
(1.)  Higher  yield  from  the  small  coal  charged  in,  with 
equal  quality  of  coke,  while  the  coking  is  effected  with 
complete  exclusion  of  air.  (2.)  Considerably  higher  output 
per  oven,  on  account  of  the  larger  charge  of  small  eoal. 
from  which  the  gases  are  soon  driven  off  by  uniform  heating 
by  means  of  gas  from  the  outside  ;  aud  (3.)  Recovery  of  the 
valuable  by-products  ammonia,  tar,  and  benzol,  from  the 
gases  of  the  small  coal.  Against  these  advantages,  however, 
must  be  mentioned  the  greater  first  cost  and  higher  current 
expenses,  with  a  smaller  amount  of  heat  available  for 
firing  the  boilers,  although  the  advantages  predominate,  so 
that  by  far  the  largest  number  of  new  ovens  are  arranged 
for  by-product  recovery.  In  the  discussion  which  followed 
the  reading  of  this  paper,  Herr  I  Ithberg  stated  the  reasons 
why  two  different  types  of  oven  had  beeu  adopted  at 
Xothberg.  On  the  one  hand,  it  was  considered  advisable, 
while  recovering  the  by-products,  to  utilise  the  gases  as 
far  as  possible  for  firing  the  boilers,  and  from  this  stand- 
point the  Ruppert  oven  wa-  preferred.  On  the  other  hand, 
however,  the  question  arose  of  employing,  in  addition  to 
the  Xothberg  bituminous  eoal,  the  non-bituminous  of  the 
Anna  (  olliery,  and  from  the  latter  standpoint  the  Otto  oven 
recommended  itself,  because  permitting  the  use  of  coals 
containing  little  gas  a-  well  as  the  recovery  of  the  by- 
products. 

I'hk  Suppw  of  Asbestos, 

Engineering  ;  through  Imp.  Inst.  J..  Nov.  1897,  339. 

The  French  manufacturer-  of  asbestos  goods  are  supplied 
from  four  sources  : — (1.)  Canada,  whence  the  asbestos  is 
white,  silky,  very  unctuous,  having  supple  fibres  from  a  to 
25  mm.  in  length  ;  of  all  varieties  it  is  that  which  spins  the 
most  easily.  (2.)  Siberia,  whence  the  mineral  is  yellowish, 
-•nie  species  being  of  a  straw  yellow.  The  fibre  is  less 
flexible,  and  more  woody,  but  stronger,  than  the  Canadian, 
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h   it   resembles  in  length;  large  masses  o(  long  Bbre 
being,  howeWr,  rarer.     (3.)  The   Cape  of   i 
•     -in-  bas  .i  charactei  istii     -  iloui      It*o 

rgei  masses  than  either  the  Canndianot    Russian,  nod 
rally  longi  c  and  stronger.     In   ■ 
ar  manipnlation,  hi  is  difficult  to  handle,  a 

deal  of  the  fibre  being  reduced  to  powder.     (4.)  In   Italy 
■  arc  different  kimi-  of  asbestos,  but  generally  thi  j 
adapted    to    spinning,      rhere  are  some  long 
little  resistaoi  red  for  gas  furnaces ;  others 

short     ami    fit    only    ti    make    heat-retaining 

ings. 

I'LAl  INCM     IN    I  In  I  Mile. 

Eng.  and  Mining  ./.,  Oct.  23,  1897,  IS4. 

I'lio  Canadian  Minn./  li,  .  the  discovery  in 

this  province  of  a  deposit   of  sand  ruble 

quantities  of  platinum  and  an  unusually  large  proportion  of 
in  and  iridium. 

I'ni.i  i-ii  Absi 
Ckem.  ami  Dmggist,   Vo  -  6,  I 

The  output  of    arsenic  in   England  is  being  gradually 
.    -  the  quantity  of  tin  diminishes.     In  Cornwall  last 
166  tons  oi   i  i  -•  nious  acid,  or  white  oxi 
arsenic,  were   produced,  the  value  of  which  at  the 
ua>  estimated  at  14,997/.     Devonshire  produced,  in 
•J.'j.'.o    tons  of  arsenic,  the  value  bei  <  >n  the 

le,  therefore,  the  output  lias  fallen  from    l . 7 •. t S  tons,  of 
f  52, 1 98   ,  last  year,  to  3,616  tons,  value  45,483/., 
this  year.     I  in  the  other  hand,  the    quantity  of  arsi 
pyrites  extracted  under  the  Metalliferous  Minerals  Act  and 
for  the  manufacture  of  white  arsenic  has  made  an  extra- 
ordinary  leap.     Iii    1895  only    2,951    tons  of  this   mineral 
were  sold  in  the  two  southern   counties,  fetching  the  sum  of 
16  the  value  of  the  8,808   tons  of  pyrites  was 
no  less  than   8,007/.,   an  increase  in  one  year's  output  of 

22/.     With    the  exception  of  the  three 
however,  the  1895  production   was  the  smallest  on  rei 
Indeed,  the  outputs  have  varied  enormously    in   different 
years.    For  instance,  in  Is'.il  the  return-  showe  1  that  14,321 
were  extracted,  J.  19,564   tons.     This  was 

followed  by  the  production  of  under  2,(100   tons   in   each  of 
-  ibsequcnt  three  years. 

BOARD  OF  TRADE  RETUHXS 
Simmarv  of  Imports. 


articles. 


Month  ending 

1S96.  1S97. 




Chemicals  and  dyestulls 



Raw  materials  for  non-textile   in- 
dus- 

Tetal  value  of  all  imp  ir 


£ 

£ 

4  >».-".  7'  > 

735,969 

5,241, lsj 

Summary,  of  Exports. 


Articles. 

Month  endinc  31  si  October 

1S9C. 

is:t. 

ilher  than  machinery)  .... 
Chemicals  and  medicines 

£ 
3,139,132 
651,412 
3,16 

£ 
3,053.570 

20,6S3,457 

l:v-  ■ 

incurs  ,,!•  Mi  i  us  ion  Month  bndino 


Quae 

Valui 

Artii 

1896. 

1897. 

Copper:— 

10584 

£ 

mi;.-. 

£ 
80,104 

Ills 

S.27I 

1  nwrought 

Iron : — 

.-...-.72 

|]U7:'7 

Bolt,  bar,  ftc 

7,521 

Bteel.unwrought.. 

1,713 

l.sH 

20,049 

Lead,  pig  and  sheet 

14,124 

144,649 



53,330 

silver 

9,218 

20.:.  pi 

922 

•  • 

113,186 

I.V-...-.11S 

Tin Cwt. 

73.647 

- 

222.137 

181.093 

Zinc 

5,165 

■ 

Oilier  articles  . . .  \  alue  £ 

•• 

l::i,l:'7 

206,033 

Total  value  of  metals 

•• 

- 

Imf-orts  of  (  his  fob  Month  emu  no  31- i  October. 


Art  . 

I 

Quantities. 

Vain 

1896. 

1897. 

1896. 

1897. 

Olive Tuns 

Palm Cwt 

I7.i.;i.i7i 

3,316 

2  1st 

29,774 

1  288 

102,937 

19,795,715 

2.28  1 

1 1,552 

£ 

11,678 

316,246 

ni.'ill 
29,802 

l"s,;,-; 

709,394 

£ 

16,951 
108372 

12.721 

- 

mil Call. 

Train,  ftc Tuns 

|   Turpentine Cwt. 

1    Other  articles  . .  Value  £ 

Total  value  of  oils... 

- 

•• 

Imports  of   Raw   Material   for   Non  -Textile 

.'niustiues  for  Month   ENDING   :ilsT   1  li 


Articles. 


Quantities. 


1896. 


1S97. 


Values. 


1896.  1S97. 


Hark,  Peruvian  . .    Cwt.  1,1311 

Bristles Lb. 

Caoutchouc Cwt. 

Gum : — 

Arabic 1.192 

Lac,  Ac „  j.|s| 

Gutta-percha....       „  1,474 

Hides,  raw  :— 

Dry 31.113 

Wet 

Ivory 

Manure:— 

Guano Tons 

Bones 7,867 

Nitrate  ol  soda 

Phosphate  of  lime        ..  1-.  us 

Paraffin C. 

Linen  rags Tons 

Esparto 14,125 

Pulp  of  wood 

Rosin Cwt. 

Tallow  and  stearin      ,.  135344 

Tar Barrels 

.  :  — 

Hewn Loads 

Sawn 721.112 

Slav,- 13,494 

Other  articles Value  £ 

.'.value 


£ 

£ 

_•.--- 

4,721 

51,499 

2.755 

3.115 

HUVill 

35,062 

61,490 

71.KO 

72,729 

123.161 

126461 

919 

15,130 

■ 

1.312 

1,475 

5,121 

2:'.41s 

14,790 

24.194 

23.'i-.2 

36£40 

' 

■ 

61,446 

:W.I7t 

165,423 

172339 

ll.ilil 

102,180 

110.913 

924,127 

15.:-2I 

" 

7,:'21 

- 

-I1.1S5 


Besides  the  above,  dnius  to  the  value  of  79,459/.  w.  re  import 
against  89,152/.  :n  o 
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Impouts  op  Chemicals  and  Dybstuffs  foh  Month 

ENDrSQ    31ST    t  I'   rOBEE. 


Quantities. 

Values. 

Articles. 

1896. 

1S97. 

1896. 

1S97. 

£ 

£ 

Cwt. 

12,024 

14,410 

8,339 

7461 

Hark  (tanners', Ac)    .. 

24,611 

17,637 

7,708 

5,400 

6,887 

,. 

116,641 

111.431 

L081 

350 
1,311 

7,290 
26,645 

C>itch  ami  gambier  Tons 

22,705 

lives : — 

24,559 

17,107 

.. 

44,55", 

42,189 

Indigo Cwt. 

1,440 

351 

17317 

4,69  I 

Nitrate  of  potash  .      „ 

17,714 

15,079 

1 4,399 

12.115 

U61S 

1,732 

16,444 

17,111 

Other  articles . . .  Value  £ 

■• 

- 

113,766 

76,939 

Total  value  of  chemicals 

104,570 

829,470 

Exports  of  Drugs  and  Chemicals  for  Month 
ending  3  1st  October. 


Articles. 

Quantities. 

Values. 

1896. 

1897. 

1S96. 

1897. 

Bleaching  materials    „ 
Chemical  manures    Tons 

Medicines Value  £ 

Other  articles 

447,748 

HI  1.733 
26,624 

(83,891 
12ii,310 
:;  i  :;r  4 

£ 
118,849 

34,299 
116,686 

97,615 
289,01 4 

£ 
120,487 
89,653 

145,828 
106,436 

296,292: 

1      651,412 

708,696 

iilontI)Ip  patent  list* 

*  The  dates   given  are  the  dates  of   the    Official   Journal 
which  acceptances  of  the  Complete  Specifications  are  advertised. 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at    tin-   Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates, 


Exports  of  Metals  (other  th.vx  Machinery)  for 
Month  ending  31st  October. 


Quantities. 

Val 

les. 

Articles. 

1S96. 

1S97. 

1896. 

1897. 

£ 

£ 

9,386 

8,682 

42,485 

40,714 

C  ipper : — 

27,706 

44,559 

63,798 

113,576 

19.251 

31,588 

61,003 

95,871 

Mixed  metal 

27,525 

26,060 

65,443 

61,466 

,. 

199,045 

189,676 

.. 

128,725 

116,587 

Iron  and  steel . . .    Tons 

344.615 

341.915 

2,200.345 

2,161,693 

2,808 

8,521 

35,453 

49,524 

Plated  wares  . . .  Value  £ 

.. 

43,238 

17,828 

Telegraph  wires .      „ 

162.05 1 

47,746 

11.567 
122274 

8,243 

13,721 

36,417 

9.256 

81,867 

29,976 

10,293 

Other  articles  ..  V: 

88,720 

•• 

•• 

3,139,132 

3,053,570 

Exports  of  Miscellaneous  Articles  for  Month 
ending  31st  October. 


Quantities, 

Values. 

Articles. 

1896.          1897. 

■ 

1896. 

1897. 

Gunpowder Lb. 

Military  stores,.  Value  C 

1.00S.800 

2,066 

£ 
23,830 
244,137 

2,138,100'       30.1'in 

116,279 

35.512  '        53.117 

£ 

14,022 
115,764 

27,93 1 
116,959 

59,440 

icts  of  coal  Value  £ 
Earthenware  ...       „ 

Glass:— 

160,422 
167,846 

15,219 

172,144         146,243            9.918 

1 13,139 

1 19,75  1 

16,372 

8,542 

Other  kinds....      „ 
Leather: — 
Unwronghl 

Floorcloth   Sq.  VI-. 

Painters1  materials  Val.  i 
Cwt. 

9,630           9, 

7s,172           80.445 
2^,755         21,803 

12,031  j       16,451 

6*668          'iV; 
1.731,900     1,743,700 

1 1  >*i  T.  1 7  7         90,189 
1,660           5,718 

22,5]  i 

41,102 

19,494 

107.964 
41,08.8 
99,925 
762984 
1382302 
152.171 
95.193 

37,979 
16,801 

138,077 
39,390 
73,866 
75,839 
186,841 
132,311 
28,199 

60,371          63,295         63,372 

67.253 

•:l,;i--,si 

2,909.62-3 

I.— PLANT,  APPARATUS,  and  MACHINERY. 

A  PPLIC  ATIONS. 

23,947.  R.  L.  Walker.  Improvements  iu  refuse  or  gar- 
bage furnaces.     Oct.  18. 

24,014.  P.  E.  M.  Jamain.  Improvements  in  apparatus 
for  compressing  powdered  substances.     Oct.  18. 

24,041.  R.  G.  Ferguson  and  A.  M.  Elkus.  Improve- 
ments in  apparatus  for  mixiog  liquids  with  gases.  Com- 
plete Specification.     Oct.  19. 

24,084.  G.  Barker. — From  L.  Rissmuller,  Germany. 
Centrifugal  separators.     Oct.  19. 

'2  1,201.  J.Klein.  Improvements  iu  and  connected  with 
apparatus  for  tiie  condensation  of  steam  and  vapours. 
Complete  Specification.     Oat.  20. 

24,227.  T.  Christie.  An  apparatus  for  raising  liquid, 
(let.  20. 

24,342.  A.J.  Bell  and  P.  A.  G.  Bell.  Improvements  in 
apparatus  for  the  filtration  of  water,  sewage,  and  other  fluids. 
Oct.  21. 

24,098.  M.  Deville      Improved  centrifugal  apparatus  for 
sorting  or  separating  ores.    Complete  Specification.  Oct.  25. 
24,922.  G.  T.  Tugwell.     Improvements  iu  apparatus   for 
the  production  of  hydrogen  gas.     Oct.  27. 

24,933.  II.  II.  Like. — From  O.  Brzostowicz,  Belgium, 
anil  R.  Nitzsche,  Germany.  Improvements  in  carbnrising 
apparatus.    <  let.  27. 

25,1  34.  G.  Hawkins,  II.  Hawkins,  and  S.  H.  Hawkins. 
A  new  or  improved  hydrogeu  gas  generator.     Oct.  29. 

25,265.  G.  Helps.  Improvements  in  and  relating  to  re- 
generative furnaces  for  the  heating  of  gas  retorts  and  the 
like.      Nov.  1. 

25,379.  G.  A.  Xussbaum.  Improvements  in  devices  for 
absorbing,  dispensing,  or  conducting  heat,  applicable  also 
for  separating  and  superheating  steam.     Nov.  2. 

25,611.  D.  Black.  Improvements  in  filter  presses  and 
similar  filtering  apparatus.     Nov.  4. 

25,631.  E.  Theisen.  Process  and  apparatus  for  absorb- 
ing, extracting,  distilling,  or  evaporating  liquids  and  gases 
or  vapours.     Nov.  4. 

25,654.  The  lories  Patent  Filters  Company,  Ltd.,  and 
W.  Reeves.  Improvements  in  or  connected  with  filtering 
apparatus.     Nov.  4. 

25,793.  C.  Delecroix.  New  or  improved  hamper  for 
bottles  containiug  acids,  essences,  and  the  like.     Nov.  6. 

25,807.  E.  T.  Bousfield.  Improvements  in  vaporisers. 
Nov.  0. 

25,898.  E.  Beckton.  A  portable  spout  to  attach  to  drums 
containing  ammonia  or  other  strong  or  obnoxious  chemicals. 
Nov.  8. 

20,002.  G.  Watson.  Improvements  in  furnaces  for  the 
destruction  of  town  refuse.     Nov.  9. 
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154,  II.  A.  House,  inn.,  and  It,  R  Symon  Improve- 
ment- ia  apparatus  lor  regulating  the  supply  of  combustible 
liquid  or  rapour  to  liquid  fuel  burners.     Nov.  IS. 

26,535.  J.  T.  Bentley.  [mproreicents  in  npparatos  for 
cooling  liquids.     Nov.  13. 

(   .iMll  l  IK    SPl  Oil  l(   mi. .s-    Al  I  l  PTED.* 

1896. 
109.  P.  II.  Bosenkranz.     Diaphragms.     Oct.  27. 
1    S.  Sherratt  aud  W.  A.   Richards.     Method   and 
apparatus  for    filtering,  washing,   and   drying    crystalline, 
granular,  and  other  materials.     Nov.  8. 
29  000.  P.  .1.  E.  E.  Chambost     Apparatus  for  heating 
raporating  by  means  of  hjdrocarbon   liquids  of  any 
density.     Nov.  3. 

89,818.  \V.  Stagg,  R.  T.  Glover,  and  J.  G.  Glover. 
Pressure  or  vacuum  gauges.     Nov.  27. 

1897. 
3,219.   G.  Zschocke.      Hurdles  or  grids   for  jras  purifiers 

loling,  drying,  and  graduating  apparatus.      Nov.  3. 
17,099.    C.   II.    Pieper  and    A.   1'.    Pieper.      Rheostats. 
I  let.  27. 

II.  -Ft  II..  GAS,   inn  LIGHT. 

Applii  moss. 
23,977.  \V.  Johnson.      Improvements  on  apparatus  for 
the  production  and  use  oi  acetylene  gas.     >  let  18. 

24,292.    A.   J.  Hoult.  —  From    I..    Meneveaux,    France. 

Improvements   in  or  relating   to   apparatus  for  the  manu- 
facture of  acetylene  l1  is      I  let.  20. 

.  •!.  McConecby.     Improvements  in  apparatus  for 
the  production  of  acetylene  gas.     Oct.  21. 

n.     Improvements  in  and  in  the  manu- 
;re  of  burners  for  incandescent  gas  lighting.     I  let.  21. 

24,435.  II.  A.  Kent.  Apparatus  for  the  production  of 
hydrogen  gas  aud  air.     (  let.  22. 

ji.i^s.  ft.  Schlatter.  Improvement  in  acetylene  gas 
generators.     Oct.  22. 

24,602.  G.  Mahnke  and  C.  Kraft.  An  improved  means 
of  protection  of  incandescent  ga-  light  mantles.  Complete 
.Specification.     Oct.  23. 

24,611.  A.  Core.  Improvements  in  apparatus  for 
charging  inclined  gas  retorts.     I  lei 

24.707.  C.  Guy.  Improvements  in  apparatus  for  the 
production  of  acetylene  gas.     <  let.  '25. 

24,815.  II.  Ottenhruch,  Improvements  in  mantles  for 
incandescence  gas  lighting.  Complete  Specification. 
Oct  26. 

2I.SI6.  G.  Furhringer.  Improvements  in  apparatus  for 
generating  acetylene  ga-.     Oct  26. 

_.    A.   Syssoyeff  and  L.  Braly.     Improven 
auto  -  luminous    compositions.        Complete     Specification. 
( let  26. 

0.   H.  Wilson  and  T.  Mitchell.     Improvements  in 
or  relating  to  the   generation  of  acetylene  and  other  g 
Oct  27. 

25,002.  L.  de  Ravel.  Improvements  in  apparatus  for 
the  production  of  acetylene  gas.     Oct, 

83,    W.  B.  Hariri. Inc.      Apparatus  for  manufacturing 
perforated  fuel  blocks.     Oct.  88. 

25.2S7.  B.  Farrington  and  M.  H. Haires.  Improvements 
iu  and  relating  to  incandes  rhting.     Nov.  1. 

25,318.  ■'.  W.  Grainger.  Improvements  in  and  relating 
to  the  manufacture  of  fire-lighters.     Nov.  1. 

23.  F.  J.  J.  Bagley.     Improvements  in  the  manu- 
facture of  fire-lighters  and  fuel.     Xov.  4. 

27.   W.    I!.    Bell.      An    improved   method    or   process 

I  apparatus  for  the  preparation  of  peat  for  fuel.     Xov.  4. 

2.   B.   E.    Perraga.     Improvements   in  method  and 

apparatus   for    generating    formaldel  Complete 

Specification.      Xov.  4. 

25,674.  S.  T.  White.     Nee  Class  XI. 

750.  J.  Zimmerman.     Improvements  iu  gas  producing 
materials.     Complete  Specification.     Xov.  5. 

•  8  i  Note  (•)  on  previous  page. 


25.800.  J.  W.   Si-nth  and   W.  A.  Thornton.     Imprc 
menta  in  or  relating  to  lamps  fi  r  burning  ;.*~. 
N'o\ .  6. 

25.801.  .1.  W,  Searlh  and  W.  A.  Thornton,  Improved 
apparatus  for  the  generation  of  acetylene  gas  and  like 
purposes,     Nov.  6. 

25,858.    C.   J.    LundstrOm.      Improvements   relating  to 
apparatus  for  developing  aci 
plied  for  Aug.  6,  1897,  being  date  of  application  in  Sweden. 

25,866.  A.  II.   P8pp  vementa  in  apparatus 

the  manufacture  of  gas.     Nov.  6. 

25,870.  A.  II.  Bartbez.  Improvement"  in  apparatus  for 
the  automatic  |iroductiou  of  acetylene  gas.     Nov.  <'*. 

25,949.  C.  Duval.     Improvements  in  apparatus  for  g 
rating  acetylene  gas.      Nov.  - 

25,958.  The  Acetylene  Light  Syndicate,  Ltd.,  and  J.  i 
Improvements  in  apparatus  for  the  manufacture  of  acetylene 

gas.      Nov.  H. 

26,095.  M  Leray.  Improvements  in  or  relating  to  appa- 
ratus for  use  in  the  production  of  acetylene  or  similarly 
produced  gas.     Filed  Nov.  9.     Date  applied    for   April  14. 

1  - '.' 7 .  being  date  of  application  in  France. 

96,302.  A.  Martini.     Improvements    in  and  relatii  _ 
incandescent  mantles.     Nov.  10. 

26,S  Arkell.  J.   W.    Bailey,   and  .1.  Clapham. 

Improved  apparatus  for  use  in  the  production  of  acetj 
Xov.  11. 

26,311.  J.  Janz.     Improvements  in  the  manufacture  of 
fabrics  for  incandescence  mantles  for  illuminating  pnrpi 
Complete  Specification.     Xov.  11. 

A.  .1.  Hoult. — From  F.  Alexandre,  France. 
Improvements  in  or  relating  to  apparatus  for  the  manufac- 
ture and  use  of  acetylene  gas.     Xov.  1  1. 

26,381.  A.  M.  Plaissetty.     New   incandescent  mantle  by- 
mineral  oils,  alcohol,  aud  process  of  fabrication  related 
Ihen  to.     Xov.  12. 

26,435.  J.  Miicke  and  .1.  Miicke.  Improved  apparatus 
for    generating    acetylene    ^as.      Complete    Specification. 

12. 
i     C.  A.  Miller  aud  F".  J.  Miller,     [mprovemi 
acetylene  gas  generating  apparatus,  principally  for  use  in 
connection  with  cycle  lamps  and  other  lighting  appliances 
generally.     Xov.  13. 

i  oxPLBTi    Specificatjoss  Acckpted. 


1896. 

26,191.  E.  T.  Zohrab.     Production  of  peat  charcoal  and 
apparatus  therefor.     •  let.  27. 

27,212.  .1.    Wetter. — From    G.   Meyer.      Apparatus   for 
generating  acetylene  gas.      Xov.  3. 

28,101.  J.  A.  Sinclair.     Means  for  lighting  by  electricity 
and  incandescence.     Nov.  8. 

28,206.  T.  R.  Fowler.     A  etylene  gas  generator,  purifier, 
aud  container.     Xov.  17. 

29,168.  K.    Bichard-Lagerie.      Apparatus  for  producing 
acetylene  gas.     <  let.  27. 

7.   A.  Bandsept     Incandescent  burners,     tlct.  27. 

_    603.  J.  Spurge.     Gas-cleansing  apparatus.     Xov.  3. 

29,763.   W.  II.    Dargue.     Apparatus  for  the  production, 
purifying,  and  storage  of  acetylene  ga~.      N 

1897. 
R.  Langhans.     Manufacture  of  incandescing  media 
for  use  in  in.  Nov.  17. 

512.  G.  Lebran  and  F.  Coroaille.     Apparatus  forproduc- 
ing  acetylene  gas.     Nov.  10. 

3013.  W.  1'.  Thompson.— From  P.  P.  II.  Mace  and  L.  I.. 
H.  Gerard.     Apparatus  for  the  production  of  acetylene  gas. 
27. 
:K.t".7.  H.   A     Kent.     Iuverted  regenerated   incandescent 

iners  or  lights.     Nov.  17. 
11.739.  F".  B.   Foster.      Incandescent   mantles   I 
burners.     Xov.  17. 
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1  .  Jimeno.  Apparatus  for  the  production  of 
v  cue.      Nov.  10. 

19.411.  H.  .1.  Bell  and  The  Niagara  Falls  Acetylene  Gas 
Machine  Company.  Ltd.  Apparatus  for  production  and 
je  of  acetylene  gas.     Nov.  3. 

.  164  A.  Chauvel  and  G.  Meuetrier.  Manufacture  of 
fuel  cakes  or  blocks  for  industrial  and  domestic  purposes. 
Nov.  3. 

21,831.  H.  H.  Lake. — From  The  Wiiard  Manufacturing 
(  oiiip.uiy.  United  States.  Production  of  acetylene  gas,  and 
lamps  for  generating  and  burning  the  same.     Oct.  27. 

22.1 2'\  G.  Hilgenstock.  Improvements  in  coke  ovens. 
Nov.  17. 

22.730.  A.  Flock.  Apparatus  for  producing  acetylene 
L'a-.     Nov.  '  7. 

2  ,198.  F.  Bosshardt.— From  A.  Molet,  Argentine  lie- 
public.  Automatic  apparatus  entitled  "spirit,"  for  the 
production  of  acetylene  gas.     Nov.  17. 

III.— DESTRUCTIVE  DISTILLATION,  TAR 

PEODUCTS,  Etc. 

Application". 

25,501.  T.  F.  Haldane.  Improvements  in  obtaining 
products  in  distilling  wood.     Nov.  3. 

IV.— COLOURING  MATTERS  and  DYES. 
Applications. 

24.2S7.  J.  C.  Mewburn. — From  Chemische  Fabrik  von 
llevden  Gesellscbaft  mit  beschrankter  Haftung,  Germany. 
Production  of  oxvphenvl-guanidines  and  their  derivatives. 
Oct.  20. 

24,410.  C.D.Abel. — From  The  A  ctien  Gesellscbaft  fur 
Anilin  Fabrikation,  Germany.  The  manufacture  of  new 
colouring  matters  of  the  safranine  series.     Oct.  21. 

24,527.  C.  D.  Abel.— From  The  Actien  Gesells=haft  fur 
Anilin  Fabrikation,  Germany.  Manufacture  of  black  diazo- 
colouring  matters.     Oct.  22. 

24,644.  C.  F.  Gassmann.  A  process  for  obtaining  new 
mordant  dyes.     (  let.  25. 

24.704.  A.  II.  Goldberg, 'W. Siepermaun,  and  H.  Flemming. 
A  process  for  the  production  of  canarine.     Oct.  25. 

24,793.  J.  C.  Mewburn. — From  Chemische  Fabrik  von 
Heyden  Gesellsehaft  mit  beschrankter  Haftung,  Germany. 
Improvements  in  the  production  of  phenolic  carbonates. 
(  let.  26. 

24,938.  S.  Pitt. — From  L.  Cassella  and  Co.,  Germany. 
Producing  dvestuffs  from  amidophenols.     Oct.  27. 

24,964.  I.Levinstein  and  Levinstein,  Ltd.  Production 
of  colouring  matters  frcm  tetrazo  compounds  of  dichlor- 
benzidine.     Oct.  28. 

25,136.  S.  Pitt. — From  L.  Cassella  and  Co.,  Germany. 
Producing  diamido-oxydiphenyl  and  like  ba-es.     (let.  29. 

25,234.  S.  Pitt. — From  L.  Cassella  and  Co.,  Germany. 
Production  of  direct-dyeing  black  cotton  dyestuff.     Oct.  30. 

25,332.  S.  M.  Angel.  Improved  dye  for  textile  fabrics, 
feathers,  and  the  like.     Nov.  1. 

25,590.  W.  E.  Heys. —  From  A.  Liebmann,  Germany. 
The  production  of  colouring  matters  on  vegetable  fibres. 
Nov   4. 

25,756.  O.  Imray. — From  The  Fabriques  de  Produits 
Chimiques  de  Tbann  et  Mulhouse,  Alsace.  Manufacture 
of  para-  and  meta-nitroanisidine,  and  of  colouring  matters 
therefrom.     Nov.  5. 

25,787.  \.  Bang. — From  G.  A.  Dahl,  Germany.  The 
production  of  direct-dyeing  blue  dye-tuffs.     Nov.  6. 

26.419.  C.  I'-  Abe!. — F'rom  The  Actien  Gesellsehaft  fur 
A  nilin  Fabrikation,  Germany.  The  manufacture  of  mordant- 
dyeing  diazo  colouring  matters.      Nov.  12. 

2''.. 471.  [.Levinstein  and  Levinstein,  Ltd.  Production 
of  new  snlphonic  acids.     Nov.  1?. 

COMPLKTl     SPEI  IFICATIONS    A'  I  EPTED. 

1896. 

23,554.  T.  A.  Myers.  Manufacture  and  packing  of  blue 
for  laundry  purposes,  liquid  dyes,  and  other  liquids. 
Oct.  27. 


29,706.  O.  Imray.  —  From  The  Farbwerke  vormal? 
Meister,  Lucius,  and  Bruning.  Manufacture  of  dyestuffs  of 
the  series  known  as  patent  blue.     Oct.  27. 

_'.'. s27.  P.  A.  Newton. — From  The  Farbenfabriken  vor- 
mals  F.  Bayer  and  Co.  Production  of  dyestuffs  on  fibre 
Nov   3. 

29.S2S.  S.  Pitt.— From  L.  Cassella  and  Co.  Production 
of  a  brown  colouring  matter.     Nov.  3. 

1897. 

765.  J.  Y.  Johnson. — From  The  Badische  Anilin  and. 
Soda  Fabrik.  Manufacture  of  colouring  matters  aud  of 
new  intermediate  products.     Nov.  17. 

1320.  O.  Imray. — From  The  Farbwerke  vonnals  Meister, 
Lucius,  and  Bruning.  Manufacture  of  alpha-naphthyla- 
mine  in  an  easily  diazotisable  and  stable  form.     Nov.  1  7. 

10,810.  J.  Hauff.  Preparation  of  orthotoluolsulpho  acid 
and  of  orthosulpho  benzoic  acid  by  oxidation  of  orthothio- 
crescl.     Nov.  10. 

19,783.   B.  iVebb.     Security  inks.     Nov.  10. 

V.— TEXTILES,  COTTON,  WOOL,  SILK,  Etc. 
Applications. 

24,028.  W.  G.  Heys— From  H.  David,  France.  Im- 
provements in  and  connected  with  the  treatment  of  vegetable 
textile  fabrics  and  materials  with  mercerising  solutions, 
Oct.  19. 

24,468.  G.  Ormondroyd.  Improvements  in  the  method 
of  and  apparatus  for  scouring  hanks  of  yarn.     (Jet.  22. 

24,528.  C.  Wetherwax.  An  improved  process  of  treating 
flax  and  hemp  for  obtaining  textile  fibres  therefrom. 
Oct.  22. 

25,468.  W.  P.  Iugham.  Improvements  in  or  connected 
with  the  manufacture  of  slag  wool.     Nov.  3. 

26,044.  A.  J.  Boult. — From  J.  Buffard,  France.  Improved 
process  and  composition  for  rendering  fabrics  waterproof. 
Nov.  9. 

26,120.  T.  C.  Taylor  and  J.  E.  Tolson.  Improvement- 
in  apparatus  to  be  employed  in  carbonising,  neutralising, 
and  bleaching  fabrics  and  fibres.     Nov.  10. 

26,247.  W.  G.  Keys. — rrom  H.  David,  France.  Im- 
provements in  and  connected  with  the  production  of 
lustrous  effects  upon  vegetable  textile  materials.     Nov.  11. 

Complete  Specifications  Accepted. 
1896. 

25,362.  V.  Bona.  Manufacture  of  textile  fabrics. 
Oct.  27. 

26,485.  J.  S.  Brown.  Process  and  apparatus  for  preparing 
vegetable  fibres  for  textile  purposes.     Oct.  27. 

27,484.  H.  C  Longsdon.  Means  or  apparatus  applicable 
for  use  in  the  drying  of  wool  and  other  fibrous  substances 
Oct.  27. 

28,613.  D.  M.  Sutherland  and  W.  McLaren.  Treating 
nitre-cellulose  for  the  purpose  of  coating  or  impregnating, 
textile  and  other  fabrics.     Nov.  3. 

29,832.  O.  Imray.  — From  The  Farbwerke  vormal s 
Meister,  Lucius,  and  Bruning.     Sec  Class  VI. 

1897. 

12,541.  C.  L.  llachelerie.  Treatment  of  textile  plants  to 
remove  the  fibre  therefrom.     Nov.  3. 


VI. 


-DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  and  BLEACHING. 


Applications. 

24,506.  S.  Musgrave,  H.  Musgrave,  and  J.  T.  Musgrave. 
An  improved  method  of  and  process  for  obtaining  iriue-ccnt 
colours  upon  paper  or  other  suitable  material.    ( let.  22. 

24,533.  C.  L.  Horack.  Method  of  and  apparatus  for 
colouring  yarns.  Oct.  22.  Date  applied  for  April  15,  18J7 
being  date  of  application  in  United  States. 

2  1,868.  J.  Stockhausen.     See  Class  XII. 

25,117.  E.  Lehmann.    An  improved  process  for  marbling, 
mottling,  or  colouring  paper  or  cardboard  on  one  side  in  thi 
paper  machine.     Complete  Specification.     Oct.  29. 
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95,162.  U.  R.  Cassel.  \  inproved  method  ot  process 
of  bleaching  pulp  fibres,  textile  Fabrics,  and  other  materials. 

Oct.  ,    . 

85,542.  \V.  Bhedlock.  Improvements  relating  to  the 
bleaching,  drying,  dyi  ing,  and  washing  of  textile  materials 
and  to  appai  it<  s  thi  1 1  foi       Nov.  8. 

25,564.  V7.  II.  Thorpe.  Improvements  in  machinery 
(or  dyeing,  scouring,  and  bleaching  banks  or  skeins  oi  yam. 
Nov.  4. 

25,590,  W.   E.    tleys. — From    A.   Liebmann,   Germany. 

S        I      I8S    IV. 

25,598.  II.. I.  MoBride,  II.  W.  McBride,  and  F.  puffin. 
Improvements  in  the  process  of  bleaching  linen  union  or 
cotton  fabrics.     Nov.  1. 

26,538.  A.  C.  Marot  and  A.  Bonnet.  An  improved 
process  tor  mordanting  cotton  for  aniline  Muck.     Nov.  13. 

(   OMPl  i   i  I     ST LTION8    A,'.  I  l'TED. 

1896. 
31.  E.J.Stewart,    Improvements  in  dyeing.    Oct.2_7. 
27,409.    A.    Leven.      Process    for   dyeing   a   thread   in 
different  colours.     Nov.  17. 

29,150.  1'.  A.  Gattj  and  '  ■'  .  Ltd.,  and  V.  II.  Gatty. 
Py,  other  animal  fibres  in   either  the  raw  or 

manufactured  state. 

n  [mray.  From  The  Farbwerke  vormals 
Meis'ter,  Lucius,  and  Pruning.  Production  of  local,  durable 
silk-like  gloss  effects  on  cotton  or  linen  ^tutls  by  mean-  of 
printing.     Nov.  3. 

1897. 
13,08$.  Ti.  Znblin   and  A.   Zuigg.      Whit.-    and   colour 
discbarge  on  enlevage  printing  of  dyed  para-nitraniline  red 
and  related  substances,    tut.  27. 

19,005.  H.  Seidel.  Mordanting  of  fibrous  materials  pre- 
paratory to  dyeing  Buch  materials,     i  let.  -7. 

VII.—  ACIDS.  ALKALIS,   im'  SALTS. 
Anil.  \  riONS. 

•23,916.  W.  Galbraith.  The  extraction  or  recover]  ol 
potash  and  soda  salts,  and  of  iodide-  and  bromides  from  the 
waste  liquors  resulting  from  the  extraction  of  ammonia  from 
blast-furnace  gases.     <  I 

'.'4. 1177.  A.J.  Boult.— From  R.  Memmo,  Italy.     Improved 
manufacture  of  call  ium  and  other  carbides  and  by-products 
ned  thereby.     '  lot.  19. 

24515.  C.  C.  Moore.  Improvements  in  the  treatment  or 
purification  of  brine  and  other  saline  solutions.     I  let.  22. 

24,524.  A.  MacNab. — From  W.  A.  Willock,  India.  An 
improvement  in  the  manufacture  of  bay  salt.  Complete 
Specification.     I  let,  22. 

•21,5-2."..  O.  Inuray. — From  W.  T.  Gibbs,  Canada.  Im- 
provements in  the  manufacture  of  potash  salts.     I  let.  22. 

25.007.  H.  S.  Elworthy.  An  improved  process  for  the 
manufacture  of  carbonic  acid  and  apparatus  therefor. 
Oct.  28.  ,    , 

25.042.  E.  M.  Taylor.  Alkali  phenate  compound  for 
bleaching,  scouring,  and  stripping.     Oct.  29. 

36,172.  M.  Goldschmidt.     An  improved  method  or  pro- 
ess  of  preparing  oxalic  acid  and  oxalate.-.      Nov.  10. 

26,176.  .1.  C.  Mew  bum.— From  Chemische  Fabrik  von 
Heyden  Gesellschaft  mil  beechrankter  Haftung,  Germany. 
Improvements  in  the  production  of  halogen  compound-  of 
silver.     Nov.  10. 

26.326.  D.  Lance  and  R.  L.  E.  de  Bourgade.  \  process 
for  the  economic  production  ol  cyanides,  their  derivatives, 
and  other  nitrogen  compounds.  Complete  Specification. 
Filed  Nov.  11.  Hate  applied  for  April  12.  1897,  being  date 
of  application  in  Frauce. 

Complete  Specific  ltiohs  Accepted. 
1S96. 

24.573.  I '.  Hoepfner.  Production  of  chloride  of  ziuc  and 
chlorine.     Nov.  10. 

:.  G.   Kynoch  and  Co.,  Ltd..  and   A.   T.  Cocking. 
Purifying  and  concentrating  sulphuric  acid  in  part  applicable 
to  the  manufacture  of  nitric  acid.     Nov.  3. 
1897. 

381.  A.  K.  McCosh.     .See  Class  X. 

591.  P.  J.  Worsley  and  the  United  Alkali  Co.,  Ltd. 
Manufacture  of  caustic  soda  or  caustic  potash  from  car- 
bonate of  soda  or  carbonate  of  potash.     Nov.  10. 


II.   J.  Ivrebs.     Proi 
tilling  ami da.     NTov.  17. 

\  111      GLASS,  POT!  l.i:v.  tiro  ENAM 

Ai-i. 

28,983  H  .  biurtou  and  -l  H  irton  I  mpro  i  mi  Dts  in  the 
construction    of   potters'    !  i   plete    Specification. 

i  let  is. 

24,015.  A.  .1.  Iloult. — From  A.  Panigatti,  A.  Merendn. 
and  1-'.  Passadoro,  Italy.  Improvements  in  ..r  relating  to 
the  ornamentation  of  glass.     Oct.  18. 

24,27s.  G.  L.  Siever.     Improved   pro, ...  and  appai 
for   the    manufacture   of   ceramic    panel-    for 
purposes,     i  let  20. 

24,317.  B.  Swinden.  Improved  method  of  and  composi- 
tion foi  polishing  glass.     Completi    Specification.     Oct.  21. 

24,505.  A.  C.  Tulloch.  Improved  method  of  and  means 
for  the  drying  of  china  clay,     i  Icl   22. 

24,729.  The  Chromo  -  Transfer  Company,  Ltd.,  and 
II    Wallace.      \n  improvement  in  the  decoration  of  pott.-ry, 

china,  and    the  like.      I  let.  20. 

26,384.  F.  Hancock  and  C.  IS.  W'inzer.  Improvements 
in  or  appli  ilns  or  muffles  used  for  pottery  and 

brick  purposes.     Nov.  12. 

26,401.  J.  Davis,  A.  J.  Davis,  and  A.  J.  Loftus.  Iin- 
provenients  in  the  manufacture  ad  othei    t,: 

of  ruby-coloured  glass,  and  in   appliances  to   be  used   in 
the  -aid  manufacture.     N<  v.  12 

26,446.  J.  Clowes,  T.  Poole,  and  A.  .1.  Poole.     Impi 
mentis  in  kilns  for  tiring  pottery  and  otl  Nov.  12. 

26,537.    A.    Macairo   and    C.   Scuvero.      An   improved 
process  of  and    apparatus   for  printing   on   brittle 
such  as  glass,  crystal,   porcelain,  and   the  like.      Complete 
Specification.      Nov.  13. 

IX.— BUILDING  MATERIALS,  I  LAYS,  MORTARS, 
ant.  CEMENTS. 

Appli.  u 
23,993.  C.   <<■   J.    Frosell.      An   improved    composition 

applicable  tor  cement,  artificial  stone,  and  the  like.     1  let  1-. 

24.17'.'.  C.  E.  Lee  and  C.  F.  Lawton.     Impr 
the  manufacture  of  cement.     Oct.  19. 

I.   I..  Brockmann.     Improvements  in  the  production 
of  artificial  stone.     1  let.  23. 

24,928.  G.   E.   Gray  and    r.  W.    Pallin.     An   imj 
process    for    producing   imitations    of    marble,  graniti  . 
other  ornamental  stones.      I  let.  27. 

25,685.  \.  Supper.  Improvements  in  manufacturing 
hollow  building  blocks  or  artificial  Stones,  and  in  apparatus 
employed  in  their  manufacture.     Nov.  5. 

25,861.  D.  II.  Ferguson.  Improvement-  ia  material  for 
the  construction  and  decoration  of  buildin,-.  1  omplete 
Specification.     Nov.  6. 

26,213.  L.  Tebbutt.  Improved  removable  floor  for 
cement  and  other  kilns.      Nov.  11. 

26,334.  H.  H.  Lake. — From  O.  Leprous,  France.  An 
improved  composition  for  preserving  wood.     Nov.  11. 

Complete  Speclfii  itjons  Accepted. 

1896. 
2.  C.  Craig  and  (i.  K.  Craig.     Building  blocks  and 
method  of  using  same.     1  let.  27. 

26,301  Scott,       Concrete    building     construction. 

27,975.  S.    R.   Thompson.     C  mposition  or   cem- 
making  pipe  and  other  joints.     I  let.  27. 

1897. 
13.S21.     G.    1".     I.eboi.la.      Apparatus    for    drying    and 
hardening  wood.      Nov.  17. 

X.— METALLURGY,  MINING,  I 
Applicatiors. 
23,921.   A-.  Guteusohu.     Improved  pro.  .rating 

gold  and  other  precious  metals  from  pyritic  auriferous  ores 
and  the  like.     Oct,  18. 

24.121.  YV.  P.  Thompson. — From  E.  C.  Ketchum, 
United  States.  Improved  process  for  treating  mixed 
sulphide  ores.     Complete  Specification.     1  let.  19. 
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24,267.  P.  E.  SecrStan.  A  new  or  improved  alloy  of 
aluminium,  and  process  for  making  the  same.     Oct.  20. 

24,426.  W.  L.  Wise.— From  J.  W.  Comley,  United 
States.  Process  and  apparatus  for  welding  metals. 
Oct.  21. 

24,4;h>.  S.  H.  Byass.  Improved  means  for  facilitating 
the  annealing  of  metal  sheets.     I  let.  22. 

2  1,526.  i  K  1  in  my.— From  W.  T.  Gibbs.  Canada.  Treat- 
ment of  zinc  ores.    Oct.  22. 

24,696.  B.  M.'hr.  An  improvement  in  tbe  treatment  of 
sulphide  ore-  for  separation  of  zinc  therefrom.     Oct.  25. 

24,s7.".  Sir  T.  G.  F.  Hesketh,  Baronet.  The  hardening 
of  copper  and  other  metals  by  the  action  of  a  chemical 
agent.     Oct.  27. 

B.  Wootton  and  G.  B.  Martin.     Improvement* 
in  the  mode  and  means  for  annealing  metal.     Oct.  29. 

23,92o.  Sir  T.  G.  F.  Hesketh.  A  new  method  of 
hardening  metals.     Nov.  8. 

26,030.  YV.  1..  Wise.— From  J.  W.  Comley,  United 
States.  Process  and  apparatus  for  welding  metals.  Com- 
plete Specification.     Nov.  9. 

26,041      -  elin.     Method  of    treating  lead  sulphide 

( Complete  Specification.     Nov.  9. 
i.  A.  Reynolds.     An  improvement  in  the  manufac- 
ture of  crucible  steel.     Nov.  9. 

26,196.  La  Compagnie  de  Metallurgie  Generale  (Soeiete 
Anonymi!.  Process  of  preparation  and  treatment  of  ores 
other  than  iron  ores.  Complete  Specification.  Filed 
Nov.  10.  Date  applied  for  Aug.  23,  1897,  being  date  of 
application  in  Belgium. 

-  ■  '.  11.  Millei    and  J.Miller.     Improvements  in  and 
relating  to  the  manufacture  of  iron.     Nov.  11. 

26,406.  C.  H.  Alldred.  Improvements  in  the  purifica- 
tion of  iron  and  steel.     Nov.  12. 

Comtleti:  Specifications  Accepted. 
1S96. 

22.361.  J.  Armstrong.  Extraction  of  lead,  zinc,  gold, 
silver,  and  other  metals  from  sulphides,  refractory  or  other 
ores  or  mattes.     Nov.  10. 

25,738.  C  Hornung.  Charging  apparatus  of  blast 
furnaces.     Nov.  3. 

26,493.  T.  B.  McGhie  and  E.  G.  Ballard.  Beds  or  tests 
of  cupellation  furnaces,  assay  cupels,  and  the  like. 
Oct.  27. 

1  251.  K.  1>.  Buruie,  and  W.  T.  Lougher.  Covering  or 
coating  steel  and  iron  with  copper  or  alloy  of  copper. 
Nov.  17. 

i    709.  W.  Kirkham.  Crucible  melting  furnaces.  Nov.:;. 

30,077.  J.  Burgess  and  W.  A.  Brodie.  Producing  cast- 
ing-in  malleable  iron,  mild  steel,  and  other  metals.    Nov.  17. 

1897. 
A..  K.  McCosh.     Obtaining  cyanides  and  other  pro- 
ducts from  blast  furnaces.     Nov.  10. 

14,438.  W.  (i.  M.  Foote.  Method  of  and  apparatus  for 
extracting  metals  from  their  ores  or  other  compound  bodies. 
Oct.  27. 

16,808.  F.  Ellershausen.  Treatment  of  complex  sulphide 
ores  and  apparatus  therefor.     Nov.  3. 

18,731.  F.  George.  Process  of  soldering  aluminium. 
Nov.  10. 

19,18ii.  E.  If.  T.  Plant  and  S.  Dellow.  Amalgamating 
pan.     ( >ct.  27. 

XI.— ELECTBO-CHEMISTBY  and  ELECTBO- 
METALLUBGY. 

APPI.RU 

24,051.  K.  Fabian.  Improvements  in  electrodes  for 
primary  and  secondary  batteries  in  chemical  cells.     Oct.  19. 

24,150.  II.  s.  Lloyd.  Improvements  in  electrodes  for 
storage  batteries.     Complete  Specification.     Oct.  19. 

24,257.  F.  O.  Prince.  Improvements  in  and  connected 
with  electric  primary  batteries.     <>ct.  20. 


21.591.  A.  Heil.  Improvements  in  galvanic  cells. 
( >ct.  23. 

24,665.  H.  Wiggin  and  Co.,  Ltd.,  and  G.  A.  Boeddicker. 
Improvements  in  anodes  and  in  the  electro-deposition  of 
uickel  and  other  metals.     Oct.  25. 

24,884.  A.  F.  Harris.  Improvements  in  electro-deposi- 
tion apparatus.     Oct.  27. 

24,925.  E.  Giglio.  Imnrovements  in  primarv  batteries. 
Oct.  27. 

25,246.  H.  von  der  Linde.  A  process  for  the  electrolytic 
separation  of  metals.     ( let.  30. 

25,386.  H.  K.  Hess.  Improvements  in  chemical  electric 
generators.     Complete  Specification.     Nov.  2. 

25,388.  L.  Parvillee.  Improved  compositions  for  use  in 
the  construction  of  electrical  heating  apparatus  and  resist- 
ances and  the  processes  for  their  manufacture.  Com- 
plete Specification.     Nov.  2. 

25,400.  E.  Motz  and  H.  F.  Welch.  Improved  electrolj  tic 
process  and  apparatus  for  the  separation  of  metals  from 
their  ores  and  solutions.     Complete  Specification.     Nov.  2. 

25,441.  H.  H.  Lake. — From  G.  De  Digoine,  France. 
Improvements  in  electric  accumulators.     Nov.  2. 

25,480.  A.  Graemiger.  Improvements  in  electric  accu- 
mulators.    Nov.  3. 

25,519.  J.  Hargreaves.  Improvements  in  electrodes. 
Nov.  3. 

25.67  1.  S.  T.  White.  Generation  of  electricity  at  gas 
works  by  utilising  waste  gases.     Nov.  5. 

25,711:!.  W.  W.  Hanscom  and  A.  Hough.  Improvements 
in  electrical  batteries.     Complete  Specification.     Nov.  5. 

25,757.  0.  Imray. — From  La  Soeiete  Anouyme  pour  le 
Travail  Electrique  des  Metaux.  France.  Improved  manu- 
facture of  electrodes  for  electrical  accumulator  or  secondary 
batteries.     Nov.  5. 

25.889.  F.  C.  Geary  and  J.  H.  Bowbottom.  An  im- 
proved cell  or  box  suitable  for  accumulator  or  other  electric 
Latteries.      Nov.  8. 

25.890.  G.  Bell  and  G.  W.  Bell.  Improvements  in  or 
connected  with  electrolytic  cells.     Nov.  8. 

26,067.  F.  E.  Elmore.  —  Partly  communicated  by  .).  O.  S. 
Elmore,  India.  Improvements  in  ectrolytical  apparatus. 
Nov.  9. 

26,097.  B.  J.  Crowley,  C.  E.  M  mkhouse,  and  A.  Smith. 
Improvements  in  or  relating  to  galvanic  batteries.    Nov.  9. 

26,441.  C.  A.  Bennert.  Improvements  in  the  prepara- 
tion of  accumulator  plates     Complete  Specification.  Nov. 12. 

26,543.  F.  E.  Elmore. — Partly  by  J.  O.  S.  Elmore.  India. 
Improvements  in  apparatus  for  the  generation  and  elec 
trolytic  application  of  electric  currents.     Nov.  13. 

Complete  Specifications  Accepted. 
1896. 

25,701.  J.  II.  May  and  F.  King.  Secondary  batteries. 
Nov.  17. 

26,059.  C.  C  Connor.     Electrodes.     Nov.  17. 

27,167.  C.  E.  O.  Keenan.     Electrical  batteries.    Nov.  10. 

28.314.  B.  Kennedy.  Electrical  storage  batteries  and 
cells.     Nov.  17. 

28,511.  L.  Lucas.  Manufacture  of  electric  accumu- 
lators or  secondary  batteries.     Oct.  27. 

28,764.  F.  Hurler,  and  the  United  Alkali  Co.,  Ltd. 
Apparatus  for  use  in  electrolysis,  more  especially  intended 
for  use  in  the  electrolysis  of  zinc  chloride.     Nov.  3. 

29,115.  F.King.  Electric  storage  or  secondary  batteries. 
Oct.  27. 

1897. 

425.  F.King.     Secondary  batteries.     Nov.  17. 

10,439.  C.  K.  Lee.      Secondary  batteries.     Oct.  27. 

18,430.  F.  Pescetto.  Manufacture  of  electric  accumu- 
lators.    Nov.  10. 

22.044.  1!.  W.  .lames. — From  The  Bell  Electric  Com- 
panv,  United  State-.  Electric  batteries,  electrodes,  and 
method  of  making  same.     Nov.  17. 

22.045.  1!-  W.  .lames. — From  The  Bell  Electric  Com- 
pany, United  States.     Electric  batteries.     Nov.  17. 
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\II  —  FA'ls,  OILS,  vm'  SOAP. 

All'l  IOAXIOH8. 

2  1,217.  J.  Peacock,     Improved   manufacture  or  produc- 

( >ct.  20. 

14,438.  W.   J.   Engledue.     Improvements    in   purifying 
and  clarifying  oil-.     Oct.  22, 
24,773.   E.  Wilcsynski.     The  manufacture  of  an  improved 

84,779.  G.  11.  1 A  in-.  Combined  Soap.  Complete 
Specification.    '  let  26. 

-  .1.  Stnckhausen.  Improvements  in  the  manufac- 
ture of  soap  for  nse  in  dyeing  and  finishing  textile  fabrics 
and  materials,  and  for  other  purposes.  Complete  Specifica- 
tion.   <  let  27. 

i5.  11.  Harris  and  11.  Harris.  Son-,  and  Co,  Ltd. 
Improvements  in  the  manufacture  of  soap  tablets.  Com- 
plete Specification.     N 

25,570.  .1  Schaschl  and  11.  Hinterberger.  Apparatus  for 
purifying  oily  thuds  ami  from  separating  the  water  there- 
from.    Nov.  I. 

26,137.  W.  E.  Woodyer.  Improvements  in  and  relating 
in  -.  10. 

•;.  C.  Culmann.  Au  improved  process  for  deo- 
dorising  oils  and  fatty  substances.  '  omplete  Specification. 
S        10. 

CO  .  "  .■.■■•••   -       A  :      i   I    1). 

1896. 
-  for  making  soap.     Nov.  17. 
W.    Wright    and    The    1'nited    Alkali   Com- 
Ltd.     M  inufacture  aid  production  of  dry  soap   or 
-.■up  powder.     <  let.  27. 

XIII.— PAINTS,  PIGMENTS,  VARNISHES, 
RESINS,  INDIA-RUBBER,  1 

Applications. 

23,9.">7.  F.  J.  Bergmann.  Process  for  the  production  of 
graphite.     Complete  Specification.     Oct.  18. 

•2  1.17s.  i  .  1  ■'.  Lee,  C.  F.  Lawton,  A.  L.  Lawton,  and  A. 
W.  I.a\\  ton.  Improvements  in  the  manufacture  of  paint. 
Oct.  19. 

24,504.  A.  Stoop.     Au  improved  process  for  the  manufac- 
ture of  paint-  and  pigments.  I 'omplete  Specification  Oct  22. 
-   iith.     Improvements  in  the  manufacture 
of  varnish      Nov.  9. 

2fi.lo7.  H   Markus  and  G.  B.  Behrens,  of  the  firm  of  D. 
Lee  and  Co.     Improvements  in  and   in  the  manufacture  of 
india-rubber    and     gutta-percha.       Complete    Specification. 
10. 

X.    Hird.      Improved    fire  resisting    paint. 
Nov.  11. 

Complete  Specifications  Accepted. 

1897. 
I.  P.  J.  Ogilvy.     Method  of  making  printing  inks. 

..  \V.  Walter-  and  A.  Webb.  Patent  leather 
harness  enamel.     Oct.  27. 

XTV\— TANNING,  LEATHER,  GLUE,  ami  SIZE. 

APPLICATIONS. 

A.  .1.  Boolt. — From   G.  Brigalant,  France.     Im- 
provement- in  or  relating  to  the  treatment  of  leather  waste 
and  in  apparatus  employed  therein.     Complete  Specification. 
19. 

.  A.  J.  Boult. — From  G.  Brigalant.  France.     Im- 
prorements  in  or  relating  to  the  manufacture  of  boards, 
-.  or  sheets  front  leather  pulp.    Complete  Specification. 
Oct  I 

-.  A.  S.  Bury  and  T.  A.  Brown.  Improvements  in 
machines  for  mixing  and  agitating  size.     (  let  20. 

B.  H.  Streich.  Improvement-  in  the  preparation  of 
leather.     Complete  Specification.     Oct.  28. 

25.::24.  P.  Leyendecker.  Au  improved  machine  for 
treating  skins  and  hides.      Nov.  1. 

2J,67o.  W.  F.  Walker  and  J.  Longsbaw-.  Improvements 
in  and  connected  with  tannin,  and  allied  Drocesse-.    Nov.  5. 


25,871    H.  II.   Luke.— From   C.   Dreher.  Germany.     A 
rproofing  leather  and    rendering   the  same 
impervious  .6. 

77    .1.  liirtwi-le.     Improvements  in  tanning 

Com  ii  iik  Specifications  Accepted. 
1896. 
28,742.  .1.  T.   McQuinn.     Tanning   hides,  skin-,  and  th..- 

like.      Not 

20,125.  •'■  Mossop,  jun.,  and  E.  11.  Garland.  Tanning 
hide-  and  -kin-.     I  let.  27. 

21,601.  E.  II.  Dewson.    Tanning  of  bides  -  ind 

tin-  like,  and  apparatus  employed  therein. 

XVI.— SUGARS,  STARCHES,   GUMS,   Br. 
Applications. 
24,333.   II.    Machin,   of  the   firm   of  Batger   and    Co. — 
From  E.  A.  I>:\,  Russia.      Improvements  in    or  relating 
the  manufacture  of  sugar  and  in  apparatus  therefor.  Oct.  21. 

oi.     Improvements  in   the  proco- 
purifying  and   clarifying  sugary  products  in  sugar-hoo 
■.   and   molasses-refineries,   refineries,  or  factories 
glucose  and  the  like.     Oct.  23. 

en.  Process  for  obtaining  dextrin  from 
starch  and  from  formalindextrin.     Nov.  .'■■ 

■n.  Process  for  obtaining  directly  from 
starch  a  compound  of  formaldehyde  with  dextrin  soluble 
in  water.      Nov.  5. 

.   M.Sachs.     Improvements  in  crystallising 
for  crystallising  sugar.     Nov.  6. 

26,418.  A.  Classen.  Manufacture  of  albuminous  sub- 
stance soluble  in  water  and  processes  therefor.     Nov.  12. 

XVIL— BREWING,  WINES,  SPIRITS,  Etc. 

Applications. 
3,938.  J.  Boultou,  J.   F.  Jackson,  and  J.  Ward.     An 
improved   process    for  the    distillation  of  alcoholic  spirits. 
Oct    - 

25,020.  J.  ISlauenfeldt  and  H.  Tvede.  A  process  for 
drying  and  preserving  yeast.     Oct 

25,140.  C.  Anieye.  A  process  and  apparatus  for  steri- 
lising and  saturating  with  carbonic  acid  gas  liquids  contained 
in  casks  or  like  implete  Specification.     Oct.  29. 

35,996.  B.  J.  Atterbury.  Improvement  in  the  produc- 
tion of  alcohols.     Nov.  9. 

106.  I..    P.    Ford.      Improvements   in    apparatus  for 
brewing.     Nov.  10. 

•  i.   Delory.     Improvements  in    the  manufacture 
of  hen.     Complete  Specification.     Nov.  13. 

20.532.  .1.  F.  H.  Grouwald.  Improvements  in  and 
relating  to  preserving  beer.     Nov.  13. 

Compi  ete  Specifications  Accepted. 
1897. 
15,200.  A.  Fraser   and   Maclay  and  Co.,  Ltd.     Manufac- 
ture of  pale  ale.     Oct.  27. 

1-.71:<.  D.  J.  Btty  and  C.  R.  Long.  Process  of  and 
apparatus  for  ageing  whisky.     Oct.  27. 

23,2+9.  J.  D.  Moller.  Improving  or  oxidising  alcoholic 
beverages.     Nov.  17. 


XVIII.— Fi "  IDS,  SANITATK  IN, 
DISINFECTANTS. 


Lri  ..  AND 


Appucat 

A . — Funds. 

21.172.  The  Aerating  Citroid  Syndicate,  Ltd..  and  G. 
Bamberg.  Improved  process  of  preparing  soluble  food  in 
solid  form.     Oct.  19. 

5.  A.   T.   lVrkins.      Improvements  in  proc  • 
apparatus  for  the  conservation  of  fruit  and  other  perishable 
products.     Complete  Specification.     Oct.  29. 

..  L.  R.  Bell  and  A.  C.  Butler.     Improvements  in 
and  relating  to  tea  essences.     Nov.  1 1 . 
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S. — Sanitation. 

■_':>. '.'13.  J.  RudmaD  and  H.  J.  G.  Eudman.  New  or 
improved  process  for  the  effective  removal  of  noxious  and 
other  vapours,  and  appliances  for  use  in  connection 
therewith.     Oct.  18. 

95,259.  J.  Grossman.  Improved  method  of  treating 
sewage.    Nov.  l. 

I.  Gr.   E.  Gale.     System  of  apparatus  for  treating 
garbage.     Xov.  9. 

C. — Disinfectants. 

26,250.  J.  H.  G.  Winekler.  —  From  G.  A.  Spranger, 
Germany.  An  improved  proceeding  for  making  antiseptic 
ozone  preparations.     Xov.  11. 

Complete   Specifications   Accepted. 
.1 . — Foods. 
1897. 
20,013.  E.  G.  N.  Salenius.     Method  and  apparatus  for 
-terilising  milk  and  other  liquids.     I  let.  27. 

B. — Sanitation. 
1896. 
24,833.    15.   Walker.      The    Walker  process  for  treating 
sewage  sludge.     Xov.  3. 

C. — Disinfecta  n  ts. 
1896. 
29,288.  W.  B.  Bottomley.     Material  for  use  in  the  treat- 
ment and  purification  of  sewage  and  other  impure  waters. 
Xov.  3. 

XIX.— PAPER,  PASTEBOARD,  Etc. 
Application. 
24,560.    F.  Cos,  F.   Kornaeher,  and   M.   Brumm.      An 
improved    writing    paper,    and    ink    therefor.       Complete 
Specification.    Oct.  23. 

Complete  Specification  Accepted. 
1896. 
26,045.  C.  Msrter.     Artificial  ivory.     Oct.  27. 

XX.— FINE   CHEMICALS,   ALKALOIDS, 
ESSENCES,   and  EXTRACTS. 

Applications. 

24,704.  A.  H.  Goldberg,  W.  Siepermann,  and  II.  Flem- 
ming.     A  process  for  the  production  of  canarine.     Oct.  25. 

24,891.  E.  C.  C.  Stanford.  An  improved  process  for 
separating  and  obtaining  the  active  constituents  of  the 
thyroid  gland  of  the  sheep  and  other  animals.     Oct.  27. 

25,942.  A.Classen.  Manufacture  of  formaldehyde  com- 
pounds of  the  protein  bodies  soluble  in  water.     Xov.  8. 

25,945.  W.  P.  Thompson. — From  J.  Brissonnet,  France. 
Improved  creosote  compound.  Complete  Specification. 
Nov.  8. 

26,308.  B.  J.  Boake.  An  improvement  in  the  treatment 
of  essences,  liquid  drugs,  and  the  like  for  facilitating  their 
transport.     Nov.  11. 

l'i  .442.  W.  G.  Whiffen.  Improvements  in  the  prepara- 
tion of  a  crystalline  compound  of  emetine.     Nov.  12. 

Complete  Si  i  ONS  Accepted. 

1896. 

25,778.  II.  Helbing.  Preparation  and  application  of 
menthol.    Oct.  27. 

29,446.  <).  Imrav.— From  H.  Hoffmann,  La  Roche  and 
Co.  Production  of  certain  organic  therapeutic  preparations. 
Xov.  3. 

1897. 

656.  J.  Y.  Johnson. — From  C.  F.  Boehringer  and  Soehue. 
Preparation  of  alkylated  uric  acids.     Nov.  17. 


17,693.  L.  Lederer.     Preparation  of  hexymethylentetra- 

min  and  its  derivatives. 

X  X 1  .—PHOTOGRAPHY. 
Applications. 

23,917.  R.  W.  Sharp.  Appliance  for  photographing  by 
acetylene  light.     Oct.  18. 

24,021.  A.  G.  C.  Hunter.  Improvements  in  and  con- 
nected with  photographic  drv  plates,  films,  and  the  like. 
Oct.  19. 

24,763.  W.  H.  Fellows.  Improvements  in  or  relating  to 
photography.     Oct.  26. 

24,942.  T.  Raab.  Method  of,  and  means  for  obviatiug 
marginal  cloudiness  in  photographic  pictures  on  films. 
Oct.  27. 

25,433.  W.  J.  Holt.  Improvements  in  the  obtainment  of 
coloured  reproductions  or  prints  from  photographs.     Nov.  2. 

25,933.  A.  Schwarz.  A  new  or  improved  process  for  the 
treatment  of  sensitised  photographic  paper.     Xov.  8. 

26,122.  C.  E.  Benhani.  Benharn's  ink  process  of  photo- 
graphy.    Nov.  10. 

XXII.— EXPLOSIVES,  MATCHES,  Etc. 
Applications. 

24,136.  A.  Luck  and  C.  L.  Xiehols.  Improvements  hi 
the  manufacture  and  production  of  explosives.     Oct.  1 9. 

24,195.  L.  Braly.  Compositions  suitable  for  the  manu- 
facture of  matches.  Complete  Specification.  Date  applied 
for,  March  30,  1897,  beiug  date  of  application  in  France. 
Oct.  20. 

24,385.  G.  Beneke.  Improvements  in  the  waterproofing 
of  blasting  cartridges  and  new  waterproofing  compounds 
suitable  therefor.     Oct.  21. 

25,204.  J.  C.  Chapman.-  -From  C.  W.  Volney,  United 
States.  An  improved  manufacture  of  gunpowder.  Com- 
plete Specification.     Oct.  3d. 

25,413.  J.  C.  Chapman. — From  C.  W.  Volney,  United 
States.  An  improved  gunpowder.  Complete  Specification. 
Nov.  2. 

25,806.  O.  Hobnrodt.  An  improved  fog-signal  for  rail- 
ways.    Xov.  6. 

26,174.  C.  E.  Bichel.  An  improved  process  for  the 
preparation  of  nitro-glycerin  explosives.     Xov.  10. 

Complete  Specifications  Accepted. 
1896. 

25,704.  A.  E.  Pike  and  W.  H.  Thew.  Manufacture  of 
explosives  or  explosive  compounds.     Nov.  17. 

26,819.  T.Jenkins.  Charges  of  detonating  railway  fog- 
si^nals.     Oct.  27. 

XXIIL— ANALYTICAL  CHEMISTRY. 

Complete  Specification  Accepted. 

1897. 

23,321.  F.  Hugershoff.  Centrifugal  machines  for  exa- 
mining and  testing  milk,  sediments  of  urine,  and  other  fluid 
substances.     Nov.  17. 

PATENTS   UNCLASSIFIABLE. 

Application. 

24,085.  G.  Barker.  —  From  L.  Rissmuller,  Germany. 
1'iri,  ,  -s  of  and  apparatus  for  the  treatment  of  waste  matters. 
Complete  Specification.     Oct.  19. 

Complete  Specifications  Accepted. 
1897. 

8227.  G.  L.  Schaefer.  Improvements  in  chemical  com- 
pounds.    Nov.  17. 

23,126.  A.  J.  Boult.— FYoru  A.  O.  Richter,  Germany. 
Compound  for  use  in  extinguishing  fires.     Xov.  1 7. 
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NOTICES. 
Collective  Ixdkx. 

In  reply   to  numerous  inquiries,  the  compilation  of  the 
Collective   Index    is  in    act  ss,    half  of  the  work 

being  already  in  the  printers' hands.    The  labour  of  revision 
und  correction  must,  however,  ol  .  take  time:  and 

it  is  hoped  that  those  members  who  have  already  subscribed 
will  extend  their  indulgence  to  the  Indexer,  who  is  ik 
every  effort  to  complete  tins  vast   work. 

The  prices  are  as  follows  : — 

To  Memhers  (see  Kules  25  and  27)  and  P.»>t 
Members  (see  Rule  3u)  ;  Libraries,  Corpora- 
tions, and  Exchanges  on   the  Society's  List 

Each  cop- 

To  Subscribers ,,        12*.  6rf. 

To  others ,,  15s. 


K  '  e  is  hereby  given,  forthe  information  of  mernb 
advertisers,  that  the  advertisement  columns  of  this  Journal 
have  been  contracted  for  by  Messrs.  Evbk  and  Sfottiswooi  l. 
the  Society's  printers  and  publishers,  to  whom  all  commu- 
nications respecting  them  should  be  addressed.  The  circu- 
lation of  the  Journal  is  now  more  than  3,000  per  month. 
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Members  are  reminded  that  the  subscription  of  25s.  for 
-  payable  on  Jai  aarj  1st,  1898,  should  be  sent  in  good 
time  to  the  Treasurer,  in  order  to  ensure  continuity  in  the 
receipt  of  the  Society's  Journal.  Any  changes  of  address 
to  appear  in  the  new  List  of  Members  uow  in  course  of 
preparation,  should  reach  the  General  Secretary  not  later  i 
than  January  1  Jth  next. 


Ti  i  EGK  VMS. 
The   code   address  of   Palace    Chambers  is  "  Palatable, 
London,"    and   the  Society's  number   is   59.     Hence  tcle- 
grams  need  only  be  addressed   "  ."i9,  Palatable,  London," 
without  words  "  Society  of  Chemical  Industry." 
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U.S.A.,  Metallurgist. 


Tetlow,  Wm.  E.,  Ash  Cottage,   Aslifield,  Duublane,  N.B., 

Chemist. 
Towns,  Jas.,  c'o  Vobel's  Explosive  Co.,  Ltd.,  Perr.inporth. 
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Manager. 
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271,    Evering     Road,   Clapton,     N.E.,     Chemist     and 
Assayer. 
Edwards,  H.  W.,  l/o  Santa   Monica ;   724,   South  Clarkson 

street,  Denver,  Colo.,  U.S.A. 
Farmer,  John    E. ;    Journals   to   25,   Woodlands,   Weaste 

Road,  Weaste,  Salford. 
Field,  E.  W.  ;  Journals  to   Cloud   House,  Sandiacre,   near 

Nottingham. 
Frankel,  Dr.  L.  K.,  l'o  Marshall  Street;   103,   North   Front 

Street,  Philadelphia,  Pa.,  U.S.A. 
Glaser,  C,  l/o  East  Lombard  Street;  21.  South  Gay  Street, 
Baltimore,  Md.,   U.S.A.,   Analytical    and   Consulting 
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Greeff,  R.  W.,  l/o  3  ;  20,  Easteheap,  London,  E.C. 
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burg,  bei  Berlin. 
Hills,    Harold    F.,   lo    New    Zealand;     147,   Bow   Roadv 

London,  E. 
Hinman,    B    C,    l/o  U.S.A.;  9    and    11,    Worship   Street, 

London,  E.( 
Jackson,  Edgar,  1  o  Queen  Victoria  Street ;  20,  Northbrook 

Road,  Lee,  S.E. 
Kershaw,  .1.    B.   C,  l/o  Streatham  Hill;  7,  Queen  Street 
Waterloo,  Liverpool ;    (Journals)  and  73,   Gloucester 
Street,  Loudon,  S.W. 
Leslie,  Hugh  M.,  l/o  Mysore;  2,  Ashton  Place,  Dowauhill, 

Glasgow. 
Manoukian,  \V.,  l'o  Loudon  ;  Kbnigsplatz,  3a  I.,  Breslau 

Germany. 
Mellen,  E.  D.  j  Journals  to  9a,  Forest  Street,  North  Cam- 
bridge. Mass.,  U.S.  \. 
Mitting,   E.  Kennard,  1  o  Dashwood    House  ;  2,   Silverdale. 

Sydenham,  S.E. 
Pielsticker,  C.  M.,  1  o  Tnfhell  Park  ;  Kingsmead,  Wembley, 

Middlesex. 
I'layf.iir.  D.  .1.,  1  o  Woodside  Terrace  ;   12,  Windsor  Circus. 

Kelvinside,  *  Jlasgow. 
Pomercy,    Dr.    C.   T.,   l/o    Mount    Pleasant   Avenue 

Broad  Street,  .Newark,  N.J  .  U.S.A. 
Pope,  Samuel,  1  o  Witton  ;  25,  Hatfield  Road,  Handsworth, 

Birmingham. 
Preston.  E.  S..  1  o  Swanage  :  24,  Victoria  Grove,  Gloucester 

Road    S.W. 
Price,  T.   Spiers,   lo   Seething   Lane;  Langboarne  Wharf, 

MiUwall,  E. 
Singer,  Ignatius,    l/o   Calverley  ;   G.P.O.,   Wellington,  New 
Zealand. 
'<   Studer,     S.    J.,    1  o   Lovely    Lane  :  Kirby   Villa,  Padgate, 
near  Warrington. 
Wesson,    D. ;  Journals    to   Cortland,  X.Y.,   U.S.A.,  Tech- 
nical Chemist  and  Cotton-t  )il  Expert. 
Westmoreland,   Jas.    W.,   l/o    Fiusbury   Square;    3,   Love 

Lane,  Easteheap,  E.C. 
Wilson,  J.  Arthur,  l/o  Piercey  ;   Rose  Cottage,  Newchurch. 
near  Manchester. 
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u  ..It.  reck.  Dr.  Hi.  |/o  Wall  Street  :  23,  Whitehall  Street, 

Fork,  r  S.A. 
Whiffing.  I'r.  C.  I'..  I  •■  North  Woolwiob  i  Tin-  Wodfiiands, 
Marion  Uoad,  Old  Charlton,  Kent 

Bowrey,  .1.  .1..  Kingston,  Jamaica.     Nov.  19th. 

Field,  S.  E.,  Lewin's  Mead  Brewery,  Bi 

Hammeraley,  W.  A.  1...  Leek,  Staffordshire. 

Kin?,  .la*.  V...  8,   Dover   Road,   Birkdale,  Southport.     Oct. 

1 8th. 
Rawcliffe,  Harold,  Gillibrand  Hall.  Chorley.     Dec.  18th. 


Xontioii  ^rrtion. 


Chairman  .  U.  Messel. 
Via  -Chairman  .-  Boverton  Redwood. 

Coin  m 
V..  J.  11-  van.  A.  K.  Ling. 

B.  Blount.  H.  de  Mosenthal. 

W.  J.  Hibdin.  i:    E.B    \. iwlands. 

K.  J.  Friswell.  I '.  B.F 

Otto  Hehner.  F.  Napier  Sutton. 

D.  Howard.  Win.  Thorp. 

J.  B.  Knight  T.Tyrer. 

tary  ■" 
John  Heron,  110,  Penchuroh  Street,  E.C. 


BESSH  '\    1897  88. 

.  Jan.  Srd,  i  - 

II.  K.   Procter  and  Dr.   J.   Gordon   Parker.      "Stan. laid 
Methods  for  Analysis  of  Tannin  - 
l>r.  .1.  Gordon  Parker.    "The  Effect  of  Different  Temperatures 

on  the  Extraction  oi  Tannin-  Hal 
Messrs.  .1    H.  Caste  and  B.  J.  Parry.    "N'eatsfoot  Oil." 
Monday,  Feb.  7th, IS  - 
Messrs.  A.  K.  Line  and  J.    Baker.    "Clerget's   Method  ol   Esti- 
mating Sugar,  and  a  New  Modification  of  it,  specially  ap] 
to  after-Products  and  Molasses 
Mr.  Thos.  Fletcher.       S   •       i  an  Improved  Drip-proof  Bunsen." 
Mr.  Bog.  Ackermann.    "Ti       •       Cement." 


Meeting  held  on  Monday,  December  6th,  1897. 


DR.   R.  MBSSKL   IN'   TUB    CIIUU. 


THE  STJLMAX-TEED  (BBOMO-CYANIDE)  PE(  n 
OE  GOLD  EXTRACTION. 

HY    II.    LIVINGSTONE    SVI.MAN     VM)    FRANK    I.     trm. 

Tin.   reaction  upon    which    our   gold  extraction  proc 
based  was  described  in  a    paper  read  by  one  "t 
the  Institution  of  Mining  and  Metallurgy  in  1895.     At  ihat 
time  we  were,  however,  unable   to  give  any  results  beyond 
tho<e  obtainable   in   large  laboratory  practice,  the  lai 
ore  extractions  then  available  being  from  some  2  cwt.  up  t  > 
1  ton. 

Faraday  and  al.-o  Prince  Pierre  Bagration  (Jour,  prakt. 
them.  31,  367)  observed  the  solubility  of  metallic  gold  in 
potassium  cyanide,  and  both  noted  that  the  solution  was 
assisted  by  air.  Mr.  I..  Eisner  (Jour,  prakt.  (  hem.  37, 
441)  proved  that  the  presence  of  oxygon  was  necessary. 
It  may  come  as  a  surprise  to  some  to  learu  that  thi 
quoted  Eisner  equation  is  not  contained  in  this  paper,  lint 
since  it  embodies  Eisner's  views  it  may  still  retain  his 
name:  IKCj    -   Au2  *   HsO  +0=  -JKAuCy,  +  2KHO. 

Xo  mention  of  the   necessity   of  the  pr<  - 
is  made    in   any   one   of  the   MacArtbur-Forrest  serii 

ats,  and  Mr.  J.  S.  MacArthni  denied  this  necessity  as 
late  as  1S90  (this  Journal.  1890,  'J70A. 

Eisner's  original  observations  as  to  the  necessity  of  the 
direct  intervention  of  oxygen  in  the  solution  of  gold  by 
cyanide  have  since  been  confirmed  by  Skey  in  New 
Zealand,  and  more  recently  by  J.  S.  Maclaurin  (this 
Journal,  1893,  359),  whose  conclusions  are: — "1.  That 
oxygen  is  necessary  for  the  dissolution  of  gold  in  potassium 
cyanide,  and  that  it  combines  with  the  potassium  of  the 
potassium  cyanide  in  the  proportion  required  by  Eisner's 
equation.      2.  That    the    rate   of    dissolution   of  gold   in 


potassium  cyanide  solution-  passes  through  a  maximum  In 
dilute  i"  eoncentrati  d  and  that  this 

tble  variation  i-  capable  of  explanation  by  tl 
that  the  solubility  of  oxygen  in  cyauide  solutions  di 
with  thi  i  ition." 

Pn  P.  Chi  infirms  Elsni  r  and  Maclaurin. 

Vlaclaurin's  pa)  et  make-  the  \. 
tive"  action"  perfectly  clear,  and  it  i-  now   pretty  • 

'hat  a  cyanide  solution  will  dissolve  base  metal  from  an  ore 
as  a  function  of  its  strength,  but  will  dissolve  gold  as  a 
function  of  it-  strength  and  its  oxygen  contents.  Sine. 
Maclaurin'-  proof  that  the  oxygen  dissolved  it  an  inverse 
function  of  the  cyanide  strength,  it  became  a  pretty  ] 
to  determine  the  beat  practical  strength,  so  as  to  give  the 
maximum  solution  of  gold  with  the  minimum  of  base 
metal.  The  answer  to  this  problem  naturally  varies  with 
the  ore  ami  with  the  method  of  working,  but  we  believe 
that  tin-  strongest  liquors  now  i  .  Idom  exceed  0'3 

p.r  cent    of  potassium  cyanide,  ami  may  go  down   to  a 
tenth  of  that  -in  i 

The  solvent  power  of  a  cyanide  solution  in  practice 
depends  on  the  oxygen  supplied  from  air  i  i  i  previously 
dissolved  in  the  liquors,  (2)  entangled  between  the  grains 
of  ore  or  tailings,  ami  (.'!)  dissolved  by  the  surfaci 
|  liquid  and  slowly  diffused  throughout  the  mass  during 
le  i  I  ling. 

These  supplies  are  sufficient  to  effect  the  fairly  rapid 
solution  of  i  he  finer  particles  of  gold  at  the  commeneemi  nl 
of  the  leach,  but  the  varied  applications  of  strong  and 
weak  solutions,  the  necessity  in  many  cases  of  alternate 
draining-  of  the  partially  extracted  ores,  and,  in  general. 
Dg  "I  a-  niueh  aeration  as  possible,  all  point  to 
the  comparatively  rapid  exhaustion  of  the  oxygen  BUpply, 
and  cons  quently  tithe  intermittent  nature  of  the  solvent 
action  occurring  with  simple  cyanide  liquors.  The  coarser 
the  gold  particle-  and  the  richer  the  ore,  the  mure  striking 
does  the  necessity  of  oxygenation  become.  The  difficulty 
in  extracting  rich  pyritic  concentrates  by  the  ordinary 
cyanide  method,  and  the  great  length  of  time  required,  i- 
partly  due  to  this  among  other  factors  ;  ami  it  is  not  all  to 
he  laid  to  the  more  or  less  complete  overlaying  of  gold 
laniituc    by    crystals    of    pyrites.       Moreover,   the   Ian 

-  of  pyrites  and  other  oxidisable  mineral-  immersed 
in  alkaline  solutions  intercept  the  oxygen  supply  necessary 
for  the  dissolution  of  the  gold,  thus  lengthening  the  latter 
process  ami  enabling  the  cyanide  to  he  destroyed  partly  by 
the  oxidised  product-  formed  and  partly  by  greatly  pro- 
t  contact  of  the  cyanide  with  the  naturally  occurring 
compounds  of  ih  i  base  metals. 

Many    attempts,    embodied     ill    numerous    patents,   have 
been  made  to  improve  the  cyanide   process  by  the  employ- 
ment of  oxidising  agents  a-  a  substitute  for,  or  adjunct  to, 
mrial  oxygenation,  but   these    "  oxidation  "    improveun 
arc  already  practically  obsolete. 

Any  cyanide  oxidised  to  cyanate  is  so  much  loss, 
Maclaurin  having  proved  that  cyanate  has  no  influence  on 
the  extraction  of  gold. 

If  oxygen  must  be   used,  air   is   the   safest   and  chea: 
source.     The   inevitable  defects,  however,   in  all  air-oxy- 
:  :on — or  chemical  oxidation  --cyanide  processes  are:  — 
(1)  The     -low     oxidation    of    pyrites     and    other     base 
sulphides,  with  consequent  destruction  of  cyanide  and 
of  oxygen. 

The   production   of  caustic   potash   as   a   necessary 
reaction  product  of  the  solution  of  the  gold. 

With  free-milling  or  well-oxidised  ores,  containing  none 
of  the  worse  "  cyamcides,"  the  production  of  caustic  alkali  is 
not  harmful,  ami  may  even  he  useful  ;  but  directly  sulphides 
of  iron,  copper,  arsenic,  lead,  zinc,  antimony,  &c,  make 
their  appearance  in  an  ore,  soluble  metallic  and  sulphide 
compounds  are  produced  from  them  (mainly  by  reason  of 
the  caustic  alkali  formed),  which  react  directly  on  the 
cyanide  and  destroy  it. 

The  oxygenation-cyanide  process  is,  as  a  rule,  inapplicable 
in  the  following  eases  : — (.1)  To  ores  containing  coarse  gold 
only.  These  may  at  once  be  dismissed  as  being  fit  subjects 
for  the  cheapest  method  of  gold  extraction,  ri:.,  amalga- 
mation. C2~)  Rich  pyritic  ores  and  concentrates.  These, 
where  not  too  heavy  in  gold  contents  and  under  specially 

r.  2 


P6J 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


[Dec.  SI,  1897. 


favourable  conditions,  may  be  occasionally  treated  by 
cyanide ;  but  general  Transvaal  practice,  even  when  the 
c\aniding  can  be  done— as,  for  instance,  with  the  Robinson 
concentrates — is  to  fall  back  on  roasting  and  eblorination. 
(3)  Ores  containing  arsenical  or  copper  pyrites,  even  in 
moderate  quantities. 

After  a  long  search  for  an  accelerator  which  shall  not 
be  an  oxidising  agent,  we  find  that  when  a  haloid  compound 
of  cvanogen — in  practice,  bromide  of  cyanogen  is  found  to 
work  best— is  present  with  cyanide  of  potassium,  the  rapidity 
of  the  solution  of  the  gold  is  greatly  increased.  Bromide 
of  cyanogen  per  se  is  no  more  a  solvent  of  gold  than 
--iuni  cyanide  p<  r  se. 

The  following  equation  represents  the  main  chemical 
reaction  that  takes  place,  although  there  may  be,  and  in 
fact  are.  other  minor  changes  taking  place  at  the  same 
time  : — 

CyBr  -  3K(  y  +  An,  =  2KAuCya  +  KBr. 

This  is  a  pure  cyanidation  reaction,  quite  distinct  from  an 
oxidation  one.  Xo  air  is  necessary,  since  oxygen  takes  no 
part  in  the  reaction.  No  caustic  potash  results  from  the 
reaction,  so  that  the  evil  results  which  it  causes  with  certain 
ores  are  avoided. 

Many  attempts  have  beeu  made  to  prove  this  reaction  to 
be  only  another  form  of  oxidation.  All  such  theories, 
however,  require  the  intervention  of  hydrolysis.  That 
hydrolysis  is  extremely  improbable,  is  evidenced  by  the 
stability  of  the  simple  aqueous  solutions  of  these  haloid 
compounds,  especially  when  below  1  per  cent,  in  strength. 

It  has  been  suggested  that  thermo-chemistry  might  explaiu 
the  greater  rapidity  of  our  solvent.  It,  however,  points  the 
other  way,  more  heat  being  produced  by  Eisner's  equation 
than  by  ours. 

Comparing  the  thermal  equations  of  the  two  types  of 
solvent,  and  eliminating  from  each  the  heat  of  formation  of 

•  i--ium  aurocvanide,  as  common  to  both,  we  have  : — 

(1)  Aero-cyanide  type — 


(2)  Halo-cyanide  type — 

Chlorine  is  here  taken  for  the  comparison,  no  data  as  to 
the  heat  of  formation  of  bromide  of  cyanogen  being  avail- 
able:— 


1IJI  +  0   . 


KCy 

KCy 


All") 


4c. 


Heat  liberated  by  oxidation  of  2K  to  2KIH  I. 
Heat  absorbed  by  dissocial  ion  of  2  KCy 


KH-e 

-  \-2\rl 


Balance  . 


+    35-2 


KCy     Au-j 
CICy     AuJ 


=  &c. 


Heat  liberatcil  by  formation  of  KCI 

Heal  absorbed  by  dissociation  of  KCy... 
Heat  absorbed  by  dissociation  of  Oll'v  . . 


Calorics. 
LOB'S 

-  6f7 

-  9-9 


Balance. 


Both  reactions  are  therefore  exothermic,  but  on  paper  the 
balance  of  advantage  is  certainly  in  favour  of  the  oxygen 
combination.  The  explanation  of  the  total  reversal  of 
thermo-chemical  indications  in  practice  is  that,  in  the  case 
of  the  aero-cyanide  type  of  solvent,  the  thermo-eheinical 
equation  represents  an  ideal  condition  of  affairs,  which 
actual  physical  factors  render  impossible  of  realisation. 

Assuming  the  solubility  of  oxygen  in  dilute  potassium 
cyanide  solution  is  the  same  as  in  water,  and  that  oxygen 
constitutes  one-fifth  of  the  atmosphere,  calculation  (on  the 
basis  of  Eisner's  equation)  shows  that  18  cb.  ins.  of  plain 
cyanide  solvent  would  be  required  to  dissolve  one  grain  of 
gold.  If  every  particle  of  solution  were  brought  into  con- 
tact with  every  particle  of  ore,  applying  a  weight  of  solvent 
equal  to  one-third  of  the  weight  of  the  ore,  the  aeroeyanide 
solvent  could  not  possibly  extract  more  than  2  oz.  2  dwt. 
9  grs.  of  gold  per  ton  of  ore.  In  the  above  calculations  it  is 
assumed  that  no  oxygen  is  wasted  on  oxidisable  matter  in 
the  ore,  but  also  that  no  atmospheric  reoxygeuation  takes 
place  during  the  progress  of  the  extraction. 

It  would  only  require  rather  less  than  half  a  cb.  in.  of  a 
solution  of  0-1  per  cent,  of  potassium  cyanide  and  0'025 
per  cent,  of  bromide  of  cyanogen  to  dissolve  1  grain  of 
gold,  or  a  solution  weighing  one-third  the  weight  of  the  ore 
would  extract  as  a  maximum  about  £0  oz.  of  gold  per  ton 
of  ore.  The  advantage  of  our  solvent  is  its  great  supe- 
riority in  "  potential  "  cyanogen. 

A  gold  extraction  process  by  leaehing  methods  is  not 
confined  to  the  application  of  a  solvent,  but  may  be 
divided  into  three  parts:  (1)  The  solution  of  the  gold 
from  the  ore,  (2)  The  precipitation  of  the  gold  from  its 
solution,  and  (:i)  The  gold  clean-up,  or  separation  of  the 
gold  from  its  accompanying  precipitant. 


Fig   1. 


sick  ei_ev<ypor 

Gexekal  Diagram  o»  Plant. 


ir  method  of  precipitation  we  employ  the  finely 
•dividi  i.  by-product  known  a-  "  zinc  Fume."  Great  difficulty 
was  in  large        le  operations,  in  inti- 


inatcU  mixing  the  small  requisite  quantity  of  zinc  fume 
with  a  large  mass  of  gold-bearing  liquor.  Ultimately,  the 
simple   form   of   apparatus  now    known   as   a  "zinc   cone" 


i.  ikii; 
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evolved.  The  diagram  shows  this  to  be  a  light  metal 
standing  "ii  its  apex;  it  i-  charged  with  a  certain 
small  amount  of  line  tum.'  in  tin.-  state  of  an  etnulsion. 
Tin-  gold-bearing  liquors  i  is.-  through  an  opening  at  the 
apsjXi  become  thoroughly  mixed  with  tin'  cloud  of  zinc 
tunic.  Mini  then,  as  the  li  |Uors  rise  farther,  their  velocity 
rates  so  small  bj  reason  of  the  increasing  area,  that  the 
suspended  line  fume  and  gold-zinc  is  completely 

!.  the  precipitated  liquors  Bon  over  tin-  upper  circular 
ot    tin'    cone.      Tin     cone    combines    tin-    following 
ors:— (1)  Comidi  admixture;  tin-  extremerj 

finely-divided  line  being  presented  continuously  to  every 
portion  of  the  liquor  in  a  great  excess  foi  >  short  time, 
whereby  the  liquid  i-  brought  into  almost  molecular  contact 
«itli  the  precipitant.  (9)  The  clarifying  of  the  liquors  by 
continuous  deposition.     (3)  The  production  of  rich   c 

ring  /inc  precipitate  ( which  can  be  obtained  containing 
a<  much  as  SO  per  cent,  of  gold). 

The  enormous  surface  exposed  by  a  given  weight  of  zinc 
fume,  when  compared  with  that  of  sine  shavings,  enables  tin 
former  to  precipitate  the  gold  much  more  rapidly  and 
.therefore,  during  given  equal  times,  more  completely  than 
i-  possible  by  the  application  of  zinc  shavings  in  practicable 
systems  ot  zinc  )•  v  - 

This  method  of  treating  solutions  by  zinc  to  recover  their 
contents  of  other  more  electro-ui  s  tals  is  naturally 

not  coniineil  to  the  treatment  of  the  liquors  obtained  by 
our  particular  solvent  :  it  is  applicable  to  ordinary  cyanide 
liquors,  and  in  fact  to  any  liquor,  acid,  alkaline,  or  neutral, 
containing  dissolved  metal  precipitable  by  zinc. 

The  third  operation  is  the  gold  clean-np.  Whether  from 
the  Mae  Arthur  sine  boxes  or  from  our  line  cones,  the  gold- 
bearing  precipitate  has  to  be  freed  En  m  the  accom]  anving 
zinc  for  conversion  into  bullion.  Hie  somewhat  elaborate 
process  adopted  for  the  ordinary  zinc-box  " gold  slimes " 
would  he  equally  applicable  to  our  product.  We  prefer, 
however,  to  distil  the  air-dritd  gold-bearing  zinc  from  a 
retort,  leaving  the  gold  behind,  and  again  recovering  the 
zinc  in  the  very  form  in  which  it  i>  required — line  fume. 

Before  entering  on  the  description  of  practical  working 
we  may  add  a  word  a-  t  i  the  testing  of  liquors.  Cyanide 
liquor-  are  tested  in  the  same  manner  as  cyanide  liquors 
from  the  MacArthur-Forrest  process.  When  the  amount 
of  bromide  of  cyanogen  has  to  be  determined,  however, 
recourse  mu-t  be  had  to  a  reaction  which  we  think  has  a 
certain  amount  of  interest  apart  from  its  technical 
application.  Bromide  of  cyanogen  mixed  with  excess  of 
potassium  iodide  and  acidified  with  hydrochloric  acid, 
liberates  iodine  in  the  ratio  expressed  in  the  equation — 

BrQj   -  -HI  =  Hi:.-  -  HCj   -  l:. 

The  liberated  iodine  is  determined  in  the  ordinary  manner 
by  thiosulphate.  Excess  of  cyanide  doe-  not  interfere  with 
the  reaction,  and  consequently  the  text  books  that  >tate 
that  iodides  cannot  lie  detected  in  presence  of  cyanides 
by  means  of  chlorine  or  bromiue  require  amendment. 
Bromide  of  cyanogen  is  a  most  excellent  reagent  for 
detecting  trace-  of  iodide-,  as  it  has  not  the  property,  when 
used  in  ev  ssed  by  tree  chlorine   and  bromine,  of 

converting  the  liberated  iodine  into  colourless  iodic  acid. 
We  have  successfully  detected  iodine  in  sea-water,  without 
previous  concentration,  by  first  shaking  with  zinc  fume,  and 
then,  after  filtration,  adding  bromide  of  cyanogen,  hydro- 
chloric acid,  and  starch  water,  viewing  the  water  iu  a  foot 
tube. 

We  have  now  to  consider  our  process  as  applied  in 
practice,  and  for  this  purpose  we  shall  take  two  mine-,  as 
examples,  where  the  ores  are  as  dissimilar  as  possible  :  — 

Day  Dawn  (West  Australia),  where  the  process  is  worked 
upon  battery  tailings  from  a  free-milling  ore :  and  Deloro 
(Canada),  where  we  are  extracting  an  ore  direct ,  without 
any  preliminary  roasting  or  chemical  treatment,  consisting 
of  massive  arsenical  pyrites  often  carrying  over  40  per  cent, 
of  arsenic. 

( 'ntsiiiiui. — At  Day  Dawn  the  ore  is  battery-crushed  from 
25  to  30  mesh  to  the  liuear  inch,  and  passed  over  plate-. 
and  the  tailings  only  are  treated.  The  gold  is  simply  as  it 
has  escaped  in  the  quartz  sands  from  the  battery  plates,  and 
is  mostly  fine  and  accessible.     The  tailings  are  taken  straight 


from  tin-  batter)  pits  or  from  | 
from  tin- 

iileratei!  Bill 


Gi  i-  Mill. 

At    Deloro,    the   gold   is    in    a  laminar  condition  1 
crystals  of  arsenical  pyrites.     The  ore  is   there  crushed  by 
a  Krupp  Grusonwerk  ball  mill  to  30—40  mesh. 
amount  of  fines  i-  separated  by  an  air  grader.     This  part  of 
the  process  is   in  course  of  modification,  as  it  is  found  that, 
despite  many    applications    of   the   principle  of  air  separa- 
tion,   a    large    proportion    of   still    teachable   though    fine 
material  is  carried  off  with  the  unleachable  slimes  by   n 
of    applied    air   currents.     In    several    eases    investigation 
showed    that    the  air-separated   product    contained  40  to  60 
per   cent,   of  material,    which,  though   very  fine    wa-  still 
granular  enough   to  have   be.ii  dealt   with  in   the  leaching 
tank.     To    retain   this   it  has  been  found  desirable  to  have 
recourse  to  wet  separation,  whereby  not  only  is  the  mass  of 
the  fines   greatly    recuced.  hut    the  absolute  slimes  rei. 
by    it    are    very    much    poorer   than    the    average    product 
rated    by  an   air    current.     Slimes   from    Deloro  ore  bv 
wet  separation  can  he  obtained  as  poor  as  3  dwt.  pe.  ton.  or 
even   less,  whereas  the  dry   separated  material  often 
from  s  to  9  dwt. 

At    both    mines   the   crashed    ore    or  tail       -         -      ply 
dumped  direct   into   the  leaching  vat.     Both  plai 
Working  ail  tons  a  day. 

E  rtraction. — >"o  preliminary  wash  of  acid,  alka.i,  or  water 
is  used  at  either  mire.  At  Deloro  a  preliminary  alkali 
wash  was  found  to  considerably  increase  the  cyanide  con- 
sumption without  any  compensating  advantage  in  the 
subsequent  extraction.  It  was  according  discarded.  We 
have  found  this  result  constantly  reproduced  in  treatine 
heavily  arsenical-pyriti. 

In  addition  to  the  ordinary  cyanide  plant,  a  bromide  of 
solution  tank  is  provided,  which  i-  shown  on  the 
elevation  of  the  plant  and  in  some  of  the  photographs. 
It  is  made  of  wood  throughout,  provided  with  a  g  i 
graduated  in  gallons,  is  fitted  with  an  air-tight  .over,  a 
spigot  cock  outlet,  and  a  vent  orifice,  to  admit  the  necessary 
air  in  running  off  the  liquor.  No  metal  is  used  in  its 
construction.  There  is  also  a  perforated  wooden  bos 
placed  centrally  over  the  extraction  vat,  into  which 
the  delivery  pipe  of  the  cyanide  liquor  is  taken,  and  into 
which  also  the  bromide  of  cyanogen  solution  i>  conducted 
by  a  small  rubber  hose-pipe  from  its  dissolving  tank.  The 
mixed  liquor  is  thus  spread  ou  the  charge  of  ore  through 
the  box  perforations.     The  bromide  of  cyanogen  solution 
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epared  in  its  t:mk  by  direct  solution  of  tke  solid 
product  in  water:  at  ordinary  temperatures  a  7  to  S  per 
cent,  solution  can  be  obtained.  The  perforated  distributing 
box  enables  a  fairly  uniform  mixture  of  the  two  liquors  to 
be  obtained  before  they  are  run  upon  the  ore,  and  breaks 
up  the  heavy  inlet  current,  preventing,  by  means  of  its 
rose-like  discharge,  "  burrowing  "  into  the  surface  of  the 
ore  charge. 

In  addition  to  the  bromide  tank  there  is  the  usual  strong 
cyanide  or  dissolving  tank  (250  galls.)  placed  over  or  near 
the  sump  tank,  fitted  with  a  sieve  and  counterbalance.  The 
sieve  is  provided  with  a  cane  bottom,  over  which  is  placed 
twill  or  calico  ;  upon  this  rest  the  lumps  of  cyanide 
of  potassium  required  for  makiug  up  the  strong  liquor. 
A  small  pump  circulates  the  liquor  round  and  round  on  to 
the  sieve  until  the  solution  of  the  cyanide  is  completed. 
The  amount  of  strong  potassium  cyanide  required  to  be 
added  from  time  to  time  to  the  leaching  liquors  is  calculated 
from  the  analysis  of  the  sump  liquor,  and  the  necessary 
addition  of  strong  liquor  is  run  into  the  sump  store.  It  is 
important  to  note  that  the  cyanide  and  bromo-cyanide 
solutions  are  kept  separate  and  are  only  mixed  immediately 
before  use. 

The  addition  of  bromide  of  cyanogen  is  proportioned 
to  the  work  to  be  done,  calculated  from  a  previous  trial. 
Any  unnecessary  excess  should  be  avoided,  as  it  does  not 
survive  (as  bromide  of  cyanogen)  its  passage  through  the 
zinc  cone.  Speaking  generally,  it  should  not  exceed,  as  a 
maximum,  one  quarter  of  the  weight  of  the  cyanide  of 
potassium  present,  though  in  most  cases  a  'less  proportion 
of  bromide  of  cyanogen  than  the  above  is  found  to 
suffice. 

In  charging  the  ore  with  the  mixed  solutions,  the  vent 
peg  of  the  bromide  tank  is  loosened,  and  the  spigot  tap 
turned  partially-  on,  so  that  the  calculated  quantity  of 
strong  bromide  of  cyanogen  liquor  shall  be  roughly 
apportioned  in  its  rate  of  flow  to  the  time  occupied 
running  on  the  main  charge  of  cyanide  liquor. 

A  circulating  pump  is  attached  to  the  leaching  tank 
having  its  inlet  below  the  filter  bottom,  and  its  outlet, 
returning  over  the  top  of  the  tank.  When  the  addition 
of  the  mixed  bromo-cyanide  leaching  charge  to  the  ore  is 
completed  (about  one-third  of  the  weight  of  the  ore), 
the  liquors  may  be  circulated  for  two  or  three  hours,  until 
fairlv  uniform  in  composition.  The  circulation  may  be 
repeated  at  intervals  if  desired. 

The  lime  of  extraction  is  14  to  15  hours  at  Day  Dawn 
and  30  to  40  hours  at  Deloro,  the  difference  being  entirely 
dne  to  the  very  different  distribution  and  occurrence  of  the 
gold  particles  in  the  two  ores.  At  Day  Dawn  only  one 
of  liquors  is  used,  averaging  0-1  percent,  or  lc>-  ol 
potassium  cyanide,  with  a  proportionate  amount  of  bromide 
of  cyanogen.  At  Deloro,  two  sets  are  employed  :  the 
strong,  0'2  to  0-25  per  cent.,  and  the  weak,  0-1  per  ceut., 
of  potassium  cyanide,  each  with  its  small  requisite  addition 
of  bromide  of  cyanogen.  The  consumption  of  chemicals  is 
Day  Dawn  rather  less  than  4  oz.  of  potassium  cyanide 
and  14  oz.  of  bromide  of  cyanogen  per  ton  of  ore.  At 
Deloro  it  is  1  lb.  of  potassium  cyanide  and  '.  lb.  of  bromide 
of  cyanogen  per  ton  of  ore.  The  percentage  of  extraction 
average-  about  DO  per  cent,  at  both  mines.  At  Day  Dawn 
the  tailings  average  •'!  to  t  dwt.,  and  the  residue,  after 
extraction,  8  to  10  grains. 

On  mire  than  one  occasion  these  14  hours  extracted 
tailings  were  boiled  with  aqua  regia,  when  no  further 
diminution  of  the  residual  gold  contents  was  effected,  thus 
Droving  a  compute  extraction  of  all  exposed  gold  by  the 
short  bromo-cyanide  leach.  It  is  of  course  obvious  that  no 
process  that  does  not  dissolve  quart/,  can  attack  a  particle 
ot  gold  completely  surrounded  by  quartz. 

In  endeavouring  to  ascertain  the  minimum  amount  of 
issary,  it  was  once  reduced  to 
n  of  ore  ;  here  the  solution  began  to  approximate 
more  nearly  to  one  of  plain  cyanide.  After  two  days 
the  extraction  was  still  imperfect,  but  on  the  addition  ot 
the  balance  of  bromide  of  cyanogen,  it  was  completed  in  a 
few  nent  very  clearly  demonstrati 

a  practical  scale  the  immense   advantages  of  bromide  of 


cyanogen  as  an  accelerator  even  in  the  case  of  tailings  from 
a  clean  quartz  ore. 

We  would  here  remark  that  it  was  the  work  done  at 
Day  Dawn  by  one  of  the  authors  and  Mr.  linns  Knutsen 
which  primarily  established  the  great  superiority  of  bromo- 
cyanide  over  plain  cyanide  in  dealing  even  with  free  milling 
tailings.  The  details  of  precipitation  and  the  overcoming 
of  some  difficulties,  both  in  this  and  the  clean-up,  not  at 
first  experienced  there,  were  worked  out  by  Mr.  Hugh  K. 
Picard  at  Deloro,  in  treating  this  highly  refractory  ore. 

The  Deloro  ore  averages  about  1 74  dwt.  of  gold  to  the 
ton,  and  "is  an  arsenical  sulphuret  of  iron,  in  a  gaugue  of 
quartz  and  calcspar,  an  analysis  of  which  gives  about 
42  per  cent,  of  arsenic,  20  of  sulphur,  and  38  of  iron" 
(Lock,  "  Practical  Gold  Mining,''  p.  667).  Mr.  Picard's 
experience  is  that  it  always  contains  small  though  variable 
quantities  of  copper  pyrites,  also  slate  and  mica.  The 
crushed  material  treated,  varies  from  2.">  per  cent,  of  mis- 
pickle  up  to  a  mass  containing  sometimes  as  much  as  40 
per  cent,  of  arsenic.  It  is  roughly  hand-concentrated,  as  the 
mispickle  carries  practically  all  the  gold.  It  was  formerly 
treated  by  the  Mears  process  of  chlorination,  after  hand- 
picking,  concentration  by  jigs,  and  roasting  {ibid.  p.  665). 
But  this  process  proved  a  complete  economic  failure. 
Experiments  were  conducted  to  see  whether  plain  cyanide 
treatment  would  not  suffice  for  the  ore,  but  they  were  quite 
unsuccessful.  It  may  be  taken  as  a  generally  granted  fact, 
that  ores  containing  a  notable  proportion  of  arsenical 
pyrites  are  debarred  from  the  ordinary  cyanide  treatment. 
In  this  particular  ease  we  have  therefore  supplanted  both 
chlorination  and  plain  cyanide  treatment. 

In  Deloro  ore  50  per  cent,  of  the  gold  can  occasionally 
be  extracted  by  bromo-cyanide  in  six  hours.  Such  amount 
may  be  regarded  as  the  immediately  available  or  freely 
accessible  gold,  i.e.,  where  the  gold  film  lying  between  the 
crystals  of  pyrites  has  been  thoroughly  exposed  by  the 
removal  of  one  of  the  overlying  surfaces.  After  these 
free  films  have  been  dissolved,  those  imprisoned  between 
the  pyritic  surfaces  have  to  be  attacked  edgewise — a  much 
longer  operation — so  that  the  total  time  amounts  to  from 
30  to  40  hours. 

It  was  found  here  that,  with  the  ere  only  crushed  to  from 
20  to  25  mesh,  extraction  ruled  low — often  only  65  per 
cent. — whereas,  upon  crushings  carried  to  from  35  to  40 
mesh,  the  90  per  cent,  removal  was  again  obtained.  These 
experiences  indicate  that  it  is  not  the  presence  of  the 
arsenical  pyrites  from  a  chemical  point  of  view  that  pre- 
vents the  total  extraction  of  the  gold,  but  the  fact  that  it 
actually  mechanically  encloses  the  gold.  As  is  generally 
the  case,  finer  crushing  exposes  more  gold,  and  permits  of 
a  higher  extraction. 

Bromide  of  cyanogen  being  a  solid  is  more  readily  taken 
by  shippers  than  bromine.  It  is  exported  in  hundred- 
weight and  half-hundredweight  cases,  lined  with  5  lb.  lead, 
previously  tested  by  hydraulic  pressure  to  30  lb.  to  the 
square  inch.  The  case  is  not  opened  until  required,  and 
then  the  whole  of  the  contents  is  emptied  into  the  bromide 
of  cyanogen  tank. 

The  total  bromide  of  cyanogen  admixture  requisite  to 
an  ore  charge  is  not  necessarily  made  all  at  once,  but  may 
be  in  two  or  more  additions,  during  circulation,  from  time 
to  time.  This  is  found  advisable  when,  from  the  laminated 
and  partially  enclosed  nature  of  gold  films  held  between 
crystals  of  pyritous  or  similar  minerals,  the  extraction  is 
necessarily  somewhat  prolonged. 

A  point  of  much  importance,  from  its  being  a  divergence 
from  ordinary  cyanide  practice,  requires  mention.  The 
solved  gold  salt  in  even  dilute  bromo-cyanide  liquors  IS 
so  very  stable  that,  in  spite  of  all  cyanide  experience  to  the 
contrary,  it  is  found  not  only  convenient,  but  desirable,  to 
make  one  charge  of  liquor  extract  several  vats  of  ore  in 
'~sion,  without  intermediate  precipitation.  Even  with 
tlu1  extremely  refractory  Deloro  ore,  no  tendency  whatever 
to  reprecipitation  of  the  gold  in  the  fresh  ore  charge  is 
noticeable.  I  Ine  botch  of  liquor  is  usually  made  to  extract 
four  vat  charges  of  ore,  anil  even  five  vats  have  been 
successfully  extracted,  before  passing  the  liquor  through  the 
zinc  cone.  The  bearing  of  this  method  on  economy  in 
precipitation  is  evident. 
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pitation. — We  prefer  to  al  once  discharge  the  whole 

!.■   gold-bearing  liquor    derivable  from    the  extra  l 

\.n  into  »n  intermediate  drainage  sump;  bj  so   deling,  two 

advai  l  >  It  enabled  the  gold  bearing  liquors 

to  be  run  oil  from  the  exhausted  charge  much  more  rapidly 

i  would  be  the  case  if  the  rate  of  withdrawal  were  m 

ndenl    upon    thi    comparatively   slower    rate   of    flow 

■   ted  through   ;i  precipitation   plant;    the   leaching 


tanks  are  thus  freed  more  quickly  for  the  reception  of  :i 
fresh  cliai  i  ■_■  i  vTe  also 

quality  and  strength  of  liquor  and  rate  of  flow  <\ h  the 

plant  which   is  bo  ess  belt         it-  in  anj  pi 

pitation  method. 
We  prefer  to  use  two  zim  placing  the 

01  3  fi  el   iboi  e  the  other.    Thoj  are  conel 
light  sheet  iron,  painted   with   /.'< 
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may  be  made  direct  from  galvanised  sheet  iron.  The>  arc 
about  5  ft.  to  5  ft.  6  ins.  top  diameter,  and  of  similar 
depth.  Round  the  top  of  each  is  Gxed  a  circular  gutter 
for  collecting  the  uniform  overflow  of  clear  liquor,  which 
is  conducted  thence,  as  the  case  may  be,  either  from  the 
first  cone  to  the  second,  or  from  the  second  cone  to  the 
ge  sump  for  precipitated  or  gold-free  liquor. 
The  unprecipitated  liquor  enters  through  the  bottom  of 
the  first  cone  from  a  small  tank,  placed  to  give  -  'ine  2 
or  3  feet  of  head  above  the  top  level  of  the  cone.  This 
tank  is  fed  directly  from  the  intermediate  sump  by  a 
small  plunger  pump.  The  stream,  on  entering  the  bottom 
of  the  cone,  is  distributed  by  means  of  a  small  perforated 
mverted  cone-nozzle,  inside  which  is  fitted  a  valve  arrange- 
ment to  prevent  any  backward  flow  of  zinc  emulsion  from 
taking  place  when  thi  The  bottom  is 

also  provided  with  a  three-way  cock,  which  eithi 
the  inflow  of  liquor  for  precipitation,  or  shuts  this  off  to 
permit  the  discharge  of  the  gold-impregnated  /.inc  turn 
desired. 

Occasionally  a  small  "  flock  "  of  material,  consisting  of 
few   line-gold   couple*,  buoyed   up    with    a   bubble   of 


hydrogen  gas,  may  rise  through   the  deposition  zone  to  the 
surface  of  the  liquor  in  the  cone.     To  prevent  such  o 
flock-  being   carried    into    the    overflow,  a    -'teen.   '!    ins. 
deep,  of  coarse  calico,    is  placed   around  the  overflow   rim. 
and  is  carried  by  a   circular  rod    supported    on  small  stand- 
ards.    In  tlie  photograph,  the  calico  screen  itself  has   ' 
removed  to   show  these.      The  addition  of  fresh  zinc   fume 
is  made  in  the  form  of   thick   emulsion  in    watir,  by  mi 
of   the   central    small    funnel    shown.       It    ha-    been     fo 
advisable  in   practice   to  again   expand  im     f   this 

funnel    for    the    purpose    of    producing    a    sort  of    vortex 
chamber  at   the  bottom  of   the    zinc   con,,  which 
more  thorough  admixture  of  the  zinc   fume  emulsion   with 
the  ir.let  lii| 

Assuming  the  zir.e  cones  ;  >f  old  precipitated 

liquor,    and    the   gold-bearing    liquor    from     100     I     is 
exhausted   tailings  ipitation  (this     g 

bearing  liquor  being  of  course  in  the  intermediate  sun 
the  following  is  the  routine  :— 

The  goll-zinc  fume  from  cone  No.  1  i-  removed  for 
clean-up  :  the  partly  used  gold-bearing  fume  from  cone 
No-  -    is  transferred  to  cone  Ino.   1,  and  a  charge  of  about 
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1>  11>  of  fresh  zinc  fume  in  an  emulsion  with  water  is  run 
into  cone  No.  2.  The  gold-bearing  liquor  is  now  run 
through  the  Beries  at  the  rate  of  100  to  600  galls,  per 
hour,  and  occasionally  even  at  a  greater  rate. 

Fig-  4. 


Cone  and  Circulating  Pimp — Dei.oro. 

The  zinc  cone  automatically  grades  the  zinc  particles, 
if  of  varying  degrees  of  fineness,  so  that  the  heavier, 
coarser  particles  are  in  the  richest  gold-bearing  stratum, 
and  the  liquor,  in  rising  through  the  cone  as  it  becomes 
poorer  in  gold  contents,  constantly  meets  finer  and  finer 
-uspended  particles  of  zinc.  But  inasmuch  as  these  latter 
become  weighed  after  a  time  with  gold,  there  is  a  tendency 
for  them  to  be  withdrawn  from  the  top  zone  of  slow 
upward  travel.  For  this  reason  it  is  found  advisable  to 
add  about  every  one  or  two  hours  or  so,  some  fresh 
zinc  fume  emulsion,  containing  about  1  lb.  of  dry  material, 
through  the  central  funnel. 

The  zinc  consumption  at  Deloro  over  a  period  of  four 
weeks  (Oct.  1st  to  28th)  amounted  to  0-04  lb.  of  fume 
per  oz.  of  fine  gold  recovered. 

Very  little  difficulty  has  been  experienced  from  the  over- 
flow of  even  the  most  finely  divided  particles  of  zinc,  but 
as  a  precautionary  measure  a  small  settling  tank  (con- 
taining slats,  placed  at  aD  angle  to  the  vertical,  about  half 
an  inch  apart,  and  extending  across  its  whole  width)  is 
introduced  between  the  second  cone  and  the  sump.  This 
tank  (omitted  in  the  diagram)  is  interposed  in  ease  of 
a  slight  overflow  of  fine  zinc  fume  on  starting  the  pre- 
cipitation, and  effectually  stops  the  passage  to  the  sump 
of  even  the  finest  zinc  particles ;  this  small  catchment 
tank  only  requires  a  very  occasional  clean-up.  The 
consumption  of  zinc  is  very  small,  arid  the  gold-bearing 
fuine  generally  weighs  only  a  pound  or  two  less  than 
the  charge  originally  introduced.  The  precipitated  liquor, 
as  in  the  plain  cyanide  process,  is  used  over  again  after 
being  made  up  by  an  addition  of  strong  cyanide  liquor  to 
its  normal  strength. 

It  has  been  found  possible  to  reduce  1  oz.  gold  liquor 
(per  ton)  to  :!  grains  when  passing  through  a  single  cone 
at  the  rate  of  4iio  gallon-  per  hour,  and  frequently  the  out- 
let liquor-  do  not  exceed  10  grains  per  ton.  Such  great 
-eness  of  precipitation  is,  however,  in  general,  unnecessary  . 
as  the  onextracted  gold  is  not  lost,  but  only  represents  a 
very  small  portion  of  locked-up  capital.  It  never  increases, 
as  the  liquors  are  used  over  and  over  again,  and  precipitated 
10  this  Standard.  In  Canada  it  has  not  been  found  necessary 
•o  precipitate  closer  than  1  dwt.  per  ton,  whieh  is,  however, 
a  figure  that  is  never  exceeded. 

After  the  passage  of  the  whole  liquor  charge,  the  gold- 
zinc  fume  is  removed,  after  a  Bhort  settlement  period,  from 
the  first  cone  by  means  of  the  three-way  cock,  in  the  course 
of  a  few   minutes.     It  is   then  drained   on   a  calico  filter 


preparatory  for  the  final  distillation  (clean-up).  As  men- 
tioned above,  the  fume  from  the  second  cone  is  trausferrsd 
to  the  first. 

We  have  not  had  occasion  to  treat  very  rich  liquors  as  yet. 
The  Deloro  liquors  run  between  2  and  3  oz.  to  the  ton,, 
while  those  at  Day  Pawn  are  very  much  poorer.  At  the 
Hamulus  liiownhill  mine,  where  a  very  large  installation  ef 
the  bromo-cyanule  process  is  now  in  course  of  erection,  much 
richer  liquors  will  be  obtained,  as  the  ere  will  probably 
average  from  3  to  4  oz.  per  ton.  Here  three  cones  will  be 
used  in  series,  and  from  preliminary  trials  it  is  anticipated 
that  the  zinc-gold  fume  removed  from  No.  1  cone  wilt 
uniformly  exceed  3D  per  cent,  in  gold  contents.  It  is- 
proposed  to  add  an  automatic  zinc-fume  feed  to  the  cone 
series  in  this  ease,  in  order  to  make  the  necessary  small 
additions  of  zinc  fume  uniformly  and  continuously. 

Clean-up. — The  clean-up  by  the  zinc-box  method  con- 
sists in  sifting  the  zinc  shaving  fragments,  covered  by  the 
light  purplish-brown  deposit  of  powdery  gold,  upon  sieves 
submerged  under  water.  The  larger  fragments  of  zinc,  re- 
tained upon  the  sieve,  are  returned  to  the  richer  zinc-box 
compartments,  whilst  the  very  fine  and  valuable  deposit: 
which  passes  through,  much  of  it  in  a  state  of  extremely  fine 
suspension,  is,  after  settling,  washed  with  care  by  decantatioa 
(or  in  a  filter  press)  and  finally  drier!. 

The  first  step  in  the  removal  of  the  zinc  is  careful  roast 
ing  upon  a  suitable  iron  plate  or  hearth  freely  exposed  to 
the  air ;  but  as  a  large  proportion  of  the  zinc  debris  is  ini 
fragments  of  sensible  size,  a  complete  oxidation  by  mere 
atmospheric  means  entails  much  time  and  trouble.  Xitre 
is  therefore  frequently  added  to  complete  the  oxidatior. 
This  addition  may  vary  from  a  few  per  cent,  upon  the  dry 
"gold  slimes,''  as  they  are  termed,  to,  in  extreme  cases. 
their  own  weight  in  nitre.  The  full}-  roasted  charge  is- 
treated  with  a  sufficiency  of  dilute  hot  sulphuric  acid  to 
dissolve  the  great  bulk  of  the  oxide  of  zinc  as  sulphate- 
The  residue  is  now  naturally  very  rich  in  gold  content- 
and  is  still  highly  divided;  it  is  washed  free  from  soluble 
zinc  salts,  collected,  dried,  and  smelted  with  varying  addi- 
tions of  borax,  sodic  carbonate,  silica,  &c.f  to  obtain  the 
bullion  in  ingots. 

Mr.  James  has  recently  collated  the  sources  of  loss  which 
arise  from  zinc  clean-up,  in  a  paper  before  the  Institution 
of  Mining  and  Metallurgy ;  and  Mr.  T.  H.  Leggett,  in  another 
paper  before  the  same  body,  states  :  "  In  the  roasting  with 
nitre  method  in  vogue  on  the  Rand,  the  loss  due  to  stirring 
and  the  escaping  fumes  is  something  the  Band  metallurgists 
do  not  like  to  talk  about."  It  is  very  difficult  to  form  a 
just  estimate  of  these  losses,  but  we  do  not  think  they  would 
be  over-estimated  if  put  at  an  average  of  2  per  cent,  of  the 
gold  contained  in  the  original  gold-slimes.  Moreover,  the 
process  is  a  lengthy  one,  entailing  several  days'  work,  and 
necessarily  implying  the  stoppage  of  the  zinc  boxes  for  a> 
while.  The  clean-up  under  the  zinc-box  system  naturally* 
therefore,  only  takes  place  monthly  or  ti-inonthly,  when 
the  zinc  shavings  have  become  sufficiently  rich  to  warrant  it. 
The  Siemens-Halske  electro-deposition  process  also  con- 
sumes a  very  considerable  time  in  the  removal  of  the  old 
gold-lead  cathodes  and  their  replacement  in  the  frames  by 
fresh  lead  sheets,  &c.  Moreover,  the  Siemens-Halske 
elean-up  necessitates  the  eupellation  off  of  an  excess  of  lead, 
which,  roughly  speaking,  constitutes  about  90  per  cent,  ot 
the  weight  removed  from  the  precipitation  apparatus. 

Tn  our  process,  the  removal  of  the  zinc-gold  fume  from 
the  precipitation  apparatus  is  effected  daily,  or  after  the 
passage  of  one  or  more  charges  of  gold  liquor  through  our 
plant,  by  the  mere  process  of  turning  a  three-way  eock  : 
and  occupies,  with  the  substitution  of  fresh  quantity  of  zinc- 
fume,  only  a  few  minutes  ;  and  the  precipitation  plant  being 
dissociated  from  the  leaching  plant,  no  hindrance  is  offered! 
to  the  general  work  of  extraction.  The  removed  zinc-gold 
fume  is  drained  upon  an  ordinary  calico  filter. 

The  general  impression  among  metallurgists  is  that  zinc 
and  gold  cannot  be  heated  together  to  the  temperature  of 
volatilisation  of  the  former  without  serious  loss  of  the  latter. 
It  is  true  that  if  gold  and  zinc  he  melted  together  in  a 
muffle  furnace  through  which  a  current  of  air  is  passing, 
the  loss  of  gold  is  serious.  We  contend  that  the  losses 
there  experienced  are  caused  through  the  oxidation  of  the 
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the  Bold  being  curried  otf  mcohunicnlpj 
with  the  minute  soliaparticles  of  zinc  oxide,  In  the  die 
dilution  of  lino-gold  fumo  al  Day  Dawn,  it  was  noticed  that 
whenever  oxide  of  tine  was  allowed  (<>  issue  from  the 
month  of  (In-  retort  freel]  —that  is,  to  I"-  formed  in  the 
rt  itself  by  a  back-flow  of  air  -the  loss  of  gold  during 
distillation  of  considerahle  charges  became  si  rious  i  and  the 
rior  ol  the  flues  which  conducted  awaj  he  fumes  of 
nxidi  c  was  soon   found   lo  be   studded  »  ith  mil 

|a  of    gold.     Whereas    in   experiments    in    well-luted 
crucibles,  when  the    zinc-gold   chai  intained   a  small 

proportion  of  carbon,  and  the  temperature  was  sufficiently 
maintained  to  ensure  a  continuous  current  of  metallic  zinc 
vapour  through  a  central  escape  orifice,  so  that  air  could  Tint 
enter,  the  distillation  of  zinc  from  gold  took  place  with 
almost  complete  absence  o  the  resulting  bullion 

Icing  found  melted  at  the  bottom  of  the  crucible  alter  com- 
on  of  the  operation  ovei   BOO  in  fineness.     This  led  u< 
ske  a  series  ol   experiments  as   to  thi    besl   means  of 
I  mploying  the   convenient    Conn    of  zinc   distillation    plant 
known  a-  t lec  Balhach  retort  and  furnace'  for  our  purpo 
The  difficulties  attending  the  mechanical  loss  of  gold  did  not 
entirely  with  the  mere  i  seclusion  of  oxygen,  a  further 
deficit  being  caused  through  the  escape  of  p<  rmanent   gases, 
and  sine  Tapour  itself,  in  the  tone,  of  small  fountains  01 
'*  geysers,"  through  the   hot,    fine  powdery    retort    eh 

difficulty  lias  been  brilliantly  overcome  l>y  Mr.  II  K 
Picard,  A.k.S.M.  To  the  zinc  gold  fume,  on  removal  from 
the  final  cone,  he  adds  some  soluble  carbonaceous  suV 
stance,  such  as  gum,  flour,  flour-paste,  starch,  Bugar,  or 
molasses,  together  with  a  little  borax.  The  resulting  mass 
is  dried  flown  by  any  available  gentle  waste  heat  ;  the  bene- 
dry  cake  is  broken  into  lumps  about  (he  size  of  walnuts 
and  charged  into  a  capacious  plumbago  retort.  A  sheet- 
iron  condenser  is  luted  to  the  mouth  of  the  retort  and  the 
red  up.  The  organic  admixture  becomes  carbon- 
ised and  the  zinc-gold  contents  are  held  bound  together, 
(hough  in  an  open  spongy  condition,  by  a  fine  carbonaceous 
skeleton.  This  serves  to  tix  the  finely  divided  contents 
temporarily  while  affording  tree  passage  to  the  escaping 
vapours  during  distillation,  and  provides  an  eveess  of 
carbon  lo  combine  with  any  atmospheric  oxygen  that  may 
enter.  The  loss  of  gold  is  thus  reduced  to  a  minimum.  In 
the  distillation  of  f-ewt.  charges  of  zinc-gold  fume,  the  con- 
densed zinc  and  zinc  oxide  vapours,  deposited  in  the  sheet- 
iron  condenser,  show  constantly  upon  assaying  only  slightly 
over  1  oz.  of  gold  to  the  ton,  or  a  total  loss  of  less  than 
I  dwt.  of  gold  on  a  charge  of  j  CWt.  of  zinc-gold  precipitate 
carrying  20  per  cent,  of  metallic  gold.  This  is  a  loss  in 
gold" clean-up  of  considerably  less  than  0*1  per  cent,  of  the 
gold  present  in  the  precipitate.  The  metallic  and  oxidised 
zinc  products  deposited  in  the  condenser  run  curiously 
constant  in  gold  contents  whatever  be  the  richness  of  the 
tine-gold  fume  distilled,  namely,  about  I  OZ.  to  the  ton. 
Bnt  the  relative  loss  i-  so  small  that  hardly  any  appreciable 
difference  is  made  whether  the  gold-zinc  from  rich  or  poor 
liquor  precipitation  be  distilled. 

In  the  diagram  given  of  the  Bilbach  design  of  plant  it 
will  be  seen  that  the  condenser  can  be  removed  from  the 
mouth  of  the  retort  when  the  distillation  of  the  zinc  is 
sufficiently  perfect,  and  tha(  thereupon  the  whole  furnace 
can  be  tilted  b\  means  of  the  cog  and  worm  wheel  adjust- 
ment fitted  to  it. 

As  an  example  of  zinc  fume  distillation,  conducted  at 
at  Deloro,  we  may  instance  the  following  : — A  55-lb. charge 
of  zinc-gold  fume  containing  70  oz.  of  gold  was  balled  with 
121  il,.  ofsngar  and  1  lb.  of  borax,  the  proportions  adopted 
being  roughly  the  use  of  .">  lb.  of  sugar  and  \  lb.  of  borax  to 
each  20  lb.  of  precipitate.  It  w  ill  be  noticed  in  the  photo  of 
the  distillation  plant  that  a  small  talc  door  is  provided  at 
the  back  of  the  condenser,  through  which  the  progress  of 
the  distillation  can  be  watched,  and  any  accumulation  of 
zinc  oxide  round  the  mouth  of  the  retort  may  be  removed, 
it  necessary,  once  or  twice  during  distillation,  by  means  of  a 
small  rake  or  slice.  The  coal  required  for  complete  dis- 
tillation is  about  3  cwt.  and  the  time  10  hours. 

The  ingot,  cast  direct  from  the  retort,  contained  64  oz.  of 
gold  out  of  70  oz.  possible,  the  remainder  being  in  the  few 
pounds  of  slag  left,  which  one  smelt  in  a  Bo.  35   crucible 


deall  with  din  oily  unci  il  foi  remaii 

soy  i  efl '. :  •"  thai  the  tots  owt., 

■»   1  dollar    al     |l.  I,,|,,.       A, Id    to    this, 

la}  plumbago  retort   (assuming  la-t 

four  times  onl)  ),  say  ■_•  dots.,  fluxes  and  crucible  l"r  subse- 
quent -in-  It .  :,,  i  flol.  Total  i  i  L  dols.,  which 
Mr.  Pickard  considers  on  oul 

Fig.  :,. 


—  PLAN       

Zixc   Retort  ash  Ft  i:\ace. 

In  Mr.  Pickard's  latest  reports,  slightly  less  proportion  of 
flax  and  molasses  have  been  used,  w-ith  the  result  that  only 
3  lb.  of  residual  slag  remained  in  the  retort  to  be  smelted 
after  the  gold  ingot  was  tipped.  The  cleanup  of  70  oz.  of 
gold,  say  of  value  of  280/.  sterling,  thus  consumed  only  1 6s. 
worth  of  fuel,  chemicals,  &c, being  under  0*3  per  cent.  We 
would  also  point  out  that  this  operation  of  clean-up  takes 
phi  le  twice  a  week,  or  more  often  as  required,  as  one  of  the 
ordinary  operations  of  the  assay  house.  Xo  hindr., 
dislocation  of  general  work  is  caused  by  such  a  clean-up. 
The  operations  are  kept  in  constant  touch  with  the  process, 
and  the  capital  is  recovered  practically  contemporaneously 
with  the  extraction  of  the  ore. 

( )u  the  scale  of  work  at  present  proceeding,  Mr.  Picard 
estimates  the   cost   of  clean-up  at  rather  less  than  6  cents 
for  every  ounce  of  fine  gold  recovered.     Were  thi- 
increased  to  rhat  of  a  Transvaal  clean-up,  this  small  cost 
would  undoubtedly  be  further  and  considerably  reduced. 

We  may  summarise  the  results  achieved  : — 

(1)  The  bromo-cyanide  process  excel-  the  older  cyanide 
process  on  its  own  ground,  i.e.  on  free-milling  battery 
tailings,  both  in  rapidity  and  economy  of  extraction. 
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i  he  use  of  cyanogen  in  gold  extraction  has  been 
extended  to  a  province  of  refractory  ores  hitherto  entirely 
beyond  the  reach  of  any  process. 

(3)  The  introduction  of  a  new  improved  process  for 
precipitating  gold  from  cyanide  and  other  liquors. 

Aud  finally  (4)  The  clean-up  of  zinc-gold  fume  with  an 
efficiency  and  simplicity  not  yet  approached  by  other 
means. 

In  the  -working  out  of  this  chain  of  processes  we  have 
been  greatly  helped  by  the  efforts  of  many  able  chemists. 
We  gratefully  acknowledge  the  highly  important  work 
accomplished  by  Mr.  Hugh  K.  Picard,  .S.'l.S.M..  at  Deloro. 
It  is  in  a  very  groat  degree  to  Mr.  Picard's  efforts — ably 
aided  by  Mr.  R.  H.  Hadand,  F.I.C.,— that  we  are  indebted 
for  such  a  satisfactory  demonstration  of  the  capability  of  the 
broino-cyanide  process.  To  many  other  gentlemen  we  are 
indebted*  for  practical  help  :  to  Messrs.  L.  G.  AtteDborough, 
A.R.S.M.,  F.  B.  Dick,  and  A.  Carr,  B.Sc.  In  Western 
Australia  we  received  great  assistance  from  Mr.  Hans 
Knutsen — who  first  suggested  the  use  of  the  Balhach  form 
of  furnace  for  distilling  the  zinc-gold  charge — from  Mr. 
Edwin  Bull,  and  others. 

■  With  the  advent  of  a  direct  leaching  or  percolation 
method,  as  typified  by  the  older  cyanide  process,  a  funda- 
mental reconsideration  of  the  bases  of  gold  extraction,  and 
the  dethronement  of  the  battery  as  the  universal  gold- 
winning  process,  became  only  a  question  of  time.  The 
revolution  has  been  slow  in  taking  place,  but  it  has  beeu 
none  the  less  sure.  In  perhaps  the  great  majority  of  cases 
this  will  be  to  submit  the  whole  of  the  suitably  crushed  ore 
to  direct  chemical  extraction — thus  removing  fine  and 
medium  gold — and  leaving  the  coarse  gold  particles  in  a 
•cleaned  condition  far  more  amenable  to  amalgamation, 
which  at  this  stage  may  suitably  step  in.  Th<;  perfecting  of 
the  cyanide  process,  or,  more  widely,  of  leaching  processes  in 
general,  must  therefore  have  a  far-reaching  influence  in  the 
modern  developments  of  gold  extraction. 

Whilst  the  old  battery  process,  which,  with  the  weapons 
at  its  command,  was  a  perfectly  rational  one,  took  for  its 
axiom,  "  Get  the  bulk  of  your  gold  as  soon  as  you  can  "  ; 
the  newer  system,  with  the  newer  weapons  at  its  disposal, 
rather  takes  as  its  motto,  "  Take  care  of  the  fine  gold,  and 
the  coarse  will  take  care  of  itself." 

Discussion. 

Mr.  W.  Chowder  had  followed  the  development  of  the 
process  with  great  interest  since  its  announcement  at  the 
Institute  of  Mining  and  Metallurgy  two  years  ago.  He  was 
surprised,  however,  that  no  reference  had  beeu  made  to  any 
possible  application  of  the  process  to  Transvaal  gold  ores, 
seeing  that  the  Transvaal  mines  were  now  the  source  of 
the  largest  production.  He  regarded  the  use  of  zinc  fume 
as  a  most  important  advance  on  the  original  process,  since  it 
effected  its  purpose  admirably,  without  interfering  with  any 
other  portions  of  the  operations. 

Mr.  A.  C.  (  i.ai  di:t  could  not  discover  that  the  paper 
ccntaiued  much  more  information  than  was  given  by  the 
authors  two  years  ago.  It  was  not  at  work  then  on  a  large 
scale,  but  had  been  worked  since  in  Canada  and  in  Western 
Australia.  No  mention  was  made  of  the  results  of  trials 
the  speaker  believed  had  been  made  in  the  TranBvaal.  It 
appeared  to  him  that  the  portion  of  the  paper  relating  to 
zinc  precipitation  had  been  elab  rated  to  the  loss  of  the 
paper  as  a  whole.  He  would  leave  its  discussion  in  the 
theoretical  aspect  to  gentlemen  more  qualified  in  this 
respect  than  himself,  but  there  were  one  or  two  practical 
points'  with  which  he  would  like  to  deal.  In  one  ex 
periment  the  authors  slated  they  lowered  the  amount  of 
bromo-cyanogen  to  ;  oz..  and  the  extraction  was  imme- 
diate ,  bul  they  did  not  state  the  original  strength 
of  the  solution.  If  thus  lowered,  in  order  to  fairly  show  the 
result,  the  authors  should  have  added  its  equivalent  in 
cyanide.  He  did  no  tand  that  the  application  of 
the;  limited  to  refractory  ted  by 
the  Chairman,  but  that  it  was  in  all  respects,  and  clan 

a    competitor  of  the  old  MacArthur-ForresI    process. 

i .  that  no  records  of  comparative 

experiments  with  the  two  processes  wen  given,  and  therefore 

had   simply  to  accept    the  authors'  statements.     That 


being  the  case,  until  such  comparative  results  were  forth- 
coming, he  must  reserve  his  judgment  on  the  matter.  He 
had  himself  made  experiments  with  the  Deloro  ore,  aud 
he  found  that  a  very  weak  solution  of  ordinary  cyanide 
would  extract  as  much  gold  as  the  authors  had  claimed. 
The  authors'  retort  to  that  would  probably  be  that  there  was 
an  economy  in  cyanide.  On  the  other  hand,  it  must  be 
remembered  that  the  whole  of  the  bromo-cyanogen  was 
absolutely  lost ;  and  in  his  opinion  a  true  comparison  of  the 
two  processes  could  only  be  got  at  after  an  extended  series 
of  trials  side  by  side.  From  the  precautions  which  the 
authors  took  lo  keep  the  air  from  the  solution  he  concluded 
that  the  bromo-cyanogen  was  quickly  decomposed,  aud  he 
thought  would  probably  disappear  altogether  in  the  course 
of  three  or  four  hours,  after  which  time  they  would  be 
working  with  ordinary  cyanide  only.  If  that  were  so,  where 
was  the  gain  ?  Neither  was  it  stated  that  the  process  had 
paid  anywhere.  Much  was  said,  however,  of  the  advantages 
it  would  offer  to  the  Brownhill  Company  ;  but  they  were 
not  told  whether  the  process  was  to  be  as  described  in  the 
paper.  As  a  matter  of  fact,  this  process,  like  all  perco- 
lation methods,  depended  entirely  on  the  nature  of  the  ore 
dealt  with.  The  ore  there  was  a  peculiar  one,  and  he 
understood  that  the  process  used  would  be  to  treat  the 
slimes  or  fine  ore  obtained  by  dry  separation,  equivalent  to 
about  30  or  40  per  cent,  of  the  total  ore  crushed.  He  was, 
however,  pleased  to  hear  that  the  authors  had  experimented 
on  the  distillation  of  the  zinc  precipitate.  He  regarded  that 
as  an  important  advance.  He  had  suggested  that  two  years 
ago,  because  in  the  ordinary  process  the  presence  of  zinc  in 
the  final  bullion  influenced  very  considerably-  the  value 
obtained  when  sold.  As  the  authors  claimed  that  they  refined 
their  bullion,  he  would  like  to  know  what  its  fineness  was 
at  Day  Dawn  and  at  Deloro.  He  would  also  like  to  know 
whether  the  zinc  contained  lead,  and  if  they  preferred  to 
use  a  zinc  containing  lead  ;  in  the  latter  ease  distillation 
would  not  remove  the  lead.  He  could  not  agree  with  the 
summary  of  the  results  claimed,  because  sufficient  time  had 
not   yet   elapsed    to  enable    them  rightly    to  estimate  the 

i  value  of  the  process. 

;  Mr.  E.  H.  Haulaxd  had  had  some  practical  experience 
of  the  process,  having  made  tests,  in  conjunction  with 
Mr.  Claudet,  on  a  large  scale  in  London,  which   led  to  its 

I  adoption  at  Deloro.  Difficulties  were  encountered  in  the 
early  stages,  more  especially  with  regard  to  the  clean -up  of 

J  the  zinc  dust,  losses  of  gold  taking  place  during  distillation 
from  a  Balback  furnace.  This  bad  now  been  entirely 
overcome  by  the  ingenious  method,  devised  by  Mr.  Picard, 
of  balliug  the  zinc  dust  with  sugar  before  charging  into  the 

'  retort.  As  to  the  purity  of  the  zinc  fume  employed,  one 
parcel  used  at  Deloro  contained — 

Per  Cent. 

Lead Vft 

Cadmium 0"C9 

Iron oil 

Arsenic '. Paint  trace 

Copper Nil 

Sulphur „ 

Siliceous  matter O'lO 

Cai'Oon 0'c2 

with  a  varying  proportion  of  zinc  oxide,  3  to  5  per  cent. 
The  same  impurities  in  about  similar  quantity  were  found 
in  all  samples  of  commercial  spelter,  and  no  doubt  their 
presence  materially  assisted  in  the  rapid  precipitation  of  th  • 
I  gold  from  the  cyanide  liquors.  After  precipitation  through 
two  cones  the  liquor  contaiued  from  1  to  3  dwt.  per  ton, 
and  in  some  cases  less  than  this.  With  properly  regulated 
rate  of  flow  and  charge  of  zinc,  the  liquor  from  each 
was  absolutely  free  from  suspended  particles  of  zinc  dust. 

At  the  mine  mentioned  about  1,300  tons  of  arsenical 
pyrites  had  been  treated.  The  bullion  produced  without 
treatment  by  sulphuric  acid  was  about  C90  fine,  aud  contained 
25  to  28  per  cent,  of  zinc;  it  was  then-line  not  so  pure  as 
that  obtained  by  the  Siemens- Habke  process,  but  the  condi- 
tions of  precipitation  and  clean-up  were  simple  and  entailed 
little  trouble. 

Mr.  A.  ('.  I'l.inuT  >aid  it  was  quite  true  that  he  had 
watched  the  process,  and  the  results  obtained  were  favourable  . 
but    his    remarks   now  were   meant   simply  to  indicate  that 
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there  was  no  apparent  advantage  after  all  in  using  the 
Sulnian-Teed  process  instead  of  the  old  cyanide  pt 

Mr.  I>.  A.  Locis  agreed  wiih  Mr.  Crowder  and  Mr. 
Claudet  that,  with  the  exception  of  the  new  cone  and  the 
rc-uli-  of  practical  working  which  were  now  published,  the 
authors  had  added  verj  little  to  the  information  given  in 
their  former  paper.  On  the  new  points  no(  nearly  enough 
hud  been  said  to  enable  one  who,  like  himself,  had  no 
praotical  experience  of  the  process,  to  form  a  judgment  on 
their  value.  Mr.  Claudet's  statement  thai  with  a  sufficiently 
dilute  cyanide  solution  he  could  get  as  good  an 

limed  for  this  process,  was  very  important,  but  he 
riail  omitted  to  say  what  time  would  be  occupied,  and  how 
much  cyanide  would  be  used.    These  were  essentia]  points  i 
and  one  would  like  to  know  also  what  else,  if  anything,  was 
toted  with  the  gold.     lb  had  himself  treated  many  ores 
— some  very   foul    ores,  and  he  ultimately  got  out  the  gold, 
but  with  it  other  metal-  of  little  value,  and  at  an  expensi 
cyanide  greater  than    the  value  of  the  gold   racovi 
Under  such  circumstances,  if  no  information  were  demanded 
as  to  the  time  occupied   and  cost  of  the   cyanide   used,  one 
could  correctly   state  that  the  gold  was  extracted bj  i'\ 
but   not   that    tin     extraction  was    economical  or  efficient  ; 
hence   the   value  of   supplying    the  missing   information   in 
such  cases.     He  would  like  to  hear  more  a-  to  the  equation 
CyPr  +  aKCy  +  Air.  =  aKAul'y..  -t-  KHr,  which  snggi 
that  the  wlude  of  the   cyanogen  was  utilised  solely  in  dis- 
solving the  gold  ;  al-o   as   to    the  word-  "  we   gel    the  same 
tiling,   hut    there   is  no  hydrolysis";    and   again   as   lo   the 

presumed  ••  tuse  of  the  great  increase  in  the  rapidity  of  the 

extraction.  It  was  well  known  that  in  many  oases  weak 
cyanide  solution  would  do  all  that  was  claimed  by  the 
authors  ;  hut  the  special  advantage-  claimed  for  the  present 
process  were  a  decrease  in  the  cyanogen  used,  and,  what 
was  very  often  -till  more  important,  a  considerable  saving 
in  time  under  adverse  circumstances. 

Mr.  11.  DI  M  -iMiiu.  thought  that  the  best  assurance 
that  the  authors  could  give  of  the  success  of  their  pro 
was  that  some  among  the  large  number  of  mines  at  present 
using  the  cyanide  process  had  consented  to  adopt  tin- 
addition  of  bromide  of  cyanogen  to  their  liquors,  anil  had 
found  their  results  so  improved  as  to  warrant  them  in  con- 
tinuing to  do  so.  Even  if  the  improvement  effected  were 
only  that  of  saving  time,  it  would  be  sufficiently  important. 
provided  that  saving  was  not  effected  at  too  great  a  cost 
in  additional  chemicals  and  royalty. 

Mr.  A.  .loirs  had  hoped,  with  other  speakers,  to  find 
some  information  about  the  bromo-cyanide  process  proper, 
and  was  disappointed  to  find  that  the  authors  had  confined 
themselves  SO  much  to  the  zinc  fume  process,  which  was 
after  all  a  secondary  matter.  With  regard  to  the  accelera- 
tion of  the  rate  of  solution,  that  was  a  point  which  could 
not  he  dismissed  in  a  few  word-.  There  were  times  when 
the  rate  of  speed  of  the  solution  was  all  important,  and  at 
such  times  the  solution  proposed  by  the  author-  would  be 
of  great  efficiency,  for  it  would  undoubtedly,  under  certain 
condition-,  dissolve  the  gold  much  more  rapidly  than 
would  the  ordinary  cyanide  solution.  He  found  it  difficult 
to  agtee  with  the  authors  when  they  said  that  the  aero- 
cyanide  solvent  could  not  possibly  dissolve  more  than 
12  dwt.  ot  gold  per  ton.  as  with  exceedingly  rich  ores 
it  was  occasionally  found  that  with  a  per  cent,  solution 
nearly  the  full  theoretical  proportion  of  gold  was  extra. 
or  considerably  over  100  oz.  per  ton.  One  point  upon 
which  the  authors  had  given  no  information  was  the  effect 
of  the  decomposition  product-.  He  assumed  that  they  had 
overcome  the  difficulty  which  used  to  arise  by  the  continued 
formation  and  accumulation  of  those  products,  which 
occurred  to  such  an  exteut.  even  with  a  weak  solution,  as 
to  make  it  impossible  to  attempt  to  re-use  the  solution. 
( Ine  point  had  a  special  interest  for  him.  ( In  page  '.<  -1  the 
authors  referred  to  the  aerocyanide  process  a-  being  inap- 
plicable to  certain  ores,  particularly  mentioning  Transvaal 
Mr.  Hatters,  the  great  authority  on  chlori- 
nation.  had,  however,  himself  stated  that  cyanide  «a- 
slowly  but  surely  displacing  chlorination  for  all  purp  -  - 
on  the  Rand,  even  for  the  treatment  of  concentrate-.  He 
himself  felt  convinced  that  bromo-cyanide  had  its  special 
function,  but    he    thought  the    authors    were    mistaken  in 


claiming  for  it  any  superiority  foi   thi   tt  simple 

ores.     I  [ad  thej   resti  ieti  d   thi  ii  claims  to  »| 
one  might    have    agreed   with   them,  but  for  sim] 
general  HBl    them,      It    one   took   two 

ordinary  ore-  and  ran  them  -nl.    by  -id.,  one  with  bromo- 
cyanide   and   cyanogen,  and   the  other  with  plain  cyanide, 
the   result  would  be  a  greatct  decomposition  of    cyanide 
where  the  bromo-cyanide  was  present.     On  the  othei 
if  one  took    a    special    ore — one  that    contained    marca-ite, 

for  example — then  the  dec might    be    greater 

with  the  plain   cyanide,  owing  to  the   longer  time  n 

for  treatment   by  the  lattet    method.     The  reason  for  this 

was  that  the  addition  of  bromo-cyanide  had  the  effect  ol 

increasing  the  solution  rate  of  the  gold,  and  thus   lei 

the    period    of    contact    during    which    decomposition   took 

place.     They  were  told   that   with  a   particular  ore — that  of 

Day  l)a«n — the  consumption  "i  cyanide  wai  i  oz.,  and  the 

isumption  of   bromo-cyanide  was  an  additional   i 
But  he  knew  more  than   one    instance    where  the   consump- 
tion for  such  tailing-    was   4  oz.    of  cyanide  alone,  without 
usim:  any  broino-eyanide  at  all. 

Mr.  Si  i  m  vx  :    What  would  the  time  be  in  that  CS 
Mr.  Jambs       Four  to  live  day-. 

Mr.  Sri.MW:  What  we  wish  to  make  clear  is  that  by 
using  the  1  j  OZ.  additional,  you  save  four  out  of  those  five 
days,  and  surely  that  i-  worth  while  there. 

Mr.  .1  HIES,  continuing,  said  this  had  been  tried,  and  had 
not  been  considered  worth  that.  The  extra  1}  oz.  of 
bromo-cyanide  doubled  the  cyanide  co-t.  He  might  almost 
say  that  extractions  by  plain  cyanide  from  those  same  Del'- 
oro  ores  had  been  obtained  as  good  as  that  the  author-  had 
stated  in  their  paper.  It  would  be  observed  that  the  con- 
sumption at  Deloro  was  very  heavy,  without  taking  the 
bromo-cyanide  into  account  at  all ;  and  he  would  like  to 
ask  the  authors  whether  tiny  had  ever  calculated  how- 
much  of  the  BrCy  Was  left  at  the  end  of  30  to  lii  hour-, 
lie  thought  that  the  general  experience  was  that  it  had 
all  disappeared  as  bromo-cyanide  long  before  that  time. 
With  regard  to  the  zinc  process,  he  considered  the  cone 
described  in  the  paper  a  very  ingenious  way  of  getting  out 
of  their  difficulties.  One  weak  point,  however,  was  that 
i.a-  zinc  -havings  would  act  as  a  filter  and  prevent  the 
going  off,  Mr.  Salman  had  to  resort  to  some  mechanical 
arrangement,  hung  on  pole-  around  the  vat,  to  prevent  the 
loss  of  the  hydrogen-buoyed  bullion  particles.  Then  the 
authors  had  made  a  point  about  the  simplicity  of  their 
process  in  the  clean-up.  He  himself  thought  it  a  disadvan- 
tage to  thi  have  to  clean  up  once  a  day,  or  to 
add  anything  to  it  every  two  hours.  The  advantage  of 
being  able  to  run  a  box  for  a  month  without  cleaning  up 
was  very  gnat.  As  to  running  -100  gallons  through  the 
apparatus  in  an  hour,  he  might  point  out  that  it  was  not  at 
all  unusual  to  run  6,000  gallons  through  a  set  of  zinc 
shaving-  boxes  in  that  time.  With  regard  to  the  fin. 
in  gold,  the  use  of  zinc  fume  was  not  altogether  new;  they 
had  tried  it  before  the  -having-,  hut  not  perhaps  SO  scien- 
tifically a-  Mr.  Salman,  and  they  got  so  much  zinc  with 
the  bullion  that  they  discarded  it  in  favour  of  shaving-. 
Mr.  Salman  said  that  the  fume  contained  80  per  cerr 
gold,  but  at  Deloro  it  contained  only  lo  per  cent.,  and 
apparently  much  other  metal.  In  spite  of  all  the  difficulties 
of  the  old  zinc  process,  'hey  had  no  difficulty,  in  more  than 
one  place,  in  turning  out  bullion  giving  96o  fine,  without 
acid  treatment. 

Prof.    11.    E.    AnM-iui.N...    l-'i.   -  -ted     that 

authors  had  not  dealt   more  at    'length  with   the   theoretical 
side  of  their  process.      He  considered  that    I 
one  peculiarly    fitted  for  discussing  the   higher  aspects  of 
industrial    processes,  and   recommended   the  researches 
Maclauriu,  already  referred  to,  as  model  investigations. 

Mr.  H.  I..  Si  r.M-.N.  in  reply  to  Prof.  Armstrong's  obs 
various,  said  that  the  paper  they  had  originally  presented  to 
th.-  Society  had  undergone  considerable  compression,  in 
order  to  tiring  it  within  the  limit-  of  the  time  at  their 
disposal  that  evening.  Why  they  had  given  more  promi- 
nence to  the  practical  aspects  of  the  process  was  that  when 

!    their  first  paper  was  read   at    the  Institute   of    Mining  and 
Metallurgy  they  were  met  with  the   objection    that    it    was 

S  then  mainly  theoretical,  and  were  advised  to  show  what 
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thev  could  do  on  :i  scale    They  had  endeavoured 

to  follow  that  advice.  They  had  since  devoted  their  efforts 
mainly  towards  the  practical  detail?  of  the  process,  and  had 
that  evening  brought  the  results  achieved  before  this 
Society,  assuming  that  those  who  had  heard  their  former 
paper"  were   practically   agreed    as    to    the   validity  of  its 

\-  examples  of  practice  they  had  given  results  obtained 
upon  two  entirely  dissimilar  types  of  ore,  one  of  which  had 
I  every  other  process,  and  its  goldfield.  in  spite  of 
trials  for  30  years,  hail  remained  unworked.  The  chlorina- 
tiou  mill  formerly  put  up  was  now  a  ruin.  ( »n  the  other 
hand,  the  bromo-cyanogen  process  had  now  been  at  work 
there  for  eight  months  past,  and  was  economically  extracting 
the  gold  :  and  the  plant  for  that  process  was  now  to  be 
enlarged.  He  thought  that  was  a  fair  proof  that  they  had 
accomplished  what  they  had  originally  claimed. 

Mr.  Crowder.  Mr.  (  laudet,  and  others  had  asked  why 
they  were  not  at  work  in  South  Africa.  They  were  not,  for 
this  reason.  The  great  Hand  mines  with  their  very  large 
capital  responsibilities  were  naturally  very  difficult  places 
upon  which  to  get  experiments  tried.  Before  they  would 
consent  to  disorganise  their  works  even  to  the  extent 
necessary  for  practically  investigating  a  new  process,  they 
would  require  previous  practical  demonstration  of  its  success 
on  a  similar  scale  el6ewhere.  Therefore  they  had  gone 
further  afield,  and  as  a  result  they  now  had  proofs  ot 
successful  working  in  Canada,  Australia,  and  Hungary,  and 
were  thus  in  the  position  to  answer  such  requirements. 
Mr.  Louis  had  inquired  respecting  the  time  factor  and  the 
consumption  of  cyanide.  Mr.  James  had  given  a  partial 
reply  to  this  in  pointing  out  that  cyanide  would  extract  the 
gold  from  certain  refractory  ores  after  prolonged  action,  hut 
with  such  a  consumption  of  cyanide  that  process  was  not 
profitable  ;  on  the  other  hand,  the  bromo-cyanogen  process 
was  extracting  such  at  a  profit ;  shortly,  cyanide  was 
inapplicable  to  heavy  arsenical  pyritous  ores,  whereas  bromo- 
cyanide  was  successful.  On  the  question  of  the  fineness  of 
the  bullion,  that  which  they  obtained  at  Deloro  averaged 
from  750  to  820  fine,  which  he  thought  would  be  con- 
sidered distinctly  good  from  an  ore  of  that  character.  He 
•would  be  glad  of  Mr.  James's  opinion  on  that  point. 

Mr.  James  :  Yes,  820  fine  bullion  would  be  very  good 
work. 

Mr.  Silxiax,  continuing,  said  that  they  had  been  asked 
whether  they  had  made  parallel  comparative  tests  upon 
vat  charges  running  under  both  processes.  The  same 
argument  applied  to  them  in  that  case  as  to  the  Transvaal 
mines.  They  were  under  a  contract  to  extract  certain  ores 
economically,  and  they  had  applied  their  energy  to  this  and 
not  to  demonstrating  the  superiority  of  bromc-cyanide  by 
lengthy  comparative  experiments.  They  had,  however, 
already  quoted  the  results  of  a  large  vat  experiment,  in 
which  they  had  shown  that  the  small  amount  of  1^  oz.  of 
bromide  of  cyanogen  per  ton  of  0'  1  per  cent,  cyanide  liquor 
yielded  complete  extraction  of  a  tailings  in  14  hours,  whereas 
when  by  greatly  decreasing  this  addition  the  solution 
approximated  to  plain  cyanide,  more  than  two  days  was 
necessary.  At  a  present  cost  of  about  2s.  6il.  per  pound  for 
cyanogen  bromide,  that  meant  a  charge  of  about  2d.  per  ton 
'or  this  reagent,  and  was  the  sum  representing  the  saviDg 
of  the  four  days  referred  to  by  Mr.  James. 

By  the  use  of  the  1|  oz.  of  cyanogen  bromide  the  time 
necessitated  was  reduced  to  1 4  hours  ;  and  as  the  v.ages  of  a 
common  labourer  on  the  Murchison  fields  at  the  time  was 
4.'.  per  week,  he  thought  it  would  be  agreed  that  it  was  well 
worth  while  to  incur  the  cost  of  between  2d.  and  3d.  per  ton 
for  the  additioEal  bromide  than  to  run  up  a  far  greater  time 
bill.  Mr.  Claudet  had  said  that  in  order  to  get  a  fair 
comparison  in  the  experiment  referred  to,  they  ought  to 
have  added  a  weight  of  cyanide  equal  to  the  bromide  of 
cyanogen  added,  but  as  that  would  mean  an  addition  of 
only  0*005  per  cent,  more  of  potassium  cyanide,  this  was  a 
quantity  which  he  thought  they  might  very  safely  neglect. 
Mr.  Claudet's  other  remarks  has  been  adequately  dealt  with 
by  Mr.  Harland. 

Mr.  James  and  others  had  referred  to  the  possibility  of 
loss  from  the  zinc  cones,  but  he  thought  rather  too  much 
stress  had  been   laid   upon  the  occasional   "  buoyed-up  " 


flocks  of  material.  When  precipitation  took  place,  two  or 
three  particles  of  gold-zinc  couples  would  sometimes  bang 
together,  entangling  a  bubble  of  hydrogen  gas,  and  would 
rise  to  the  surface,  discharge  the  bubble,  and  the  metallic 
particles  would  thereupon  at  once  fall  back  to  the  cone 
bottom.  In  order  to  prevent  any  possible  loss  from  the 
floating  over  of  these,  they  hung  round  the  cone  a  narrow 
strip  of  calico,  which  acted  as  a  coarse  strainer;  but  as  Mr. 
Pieard  had  recently  found  that  no  such  loss  occurred  in 
practice,  the  screen  had  latterly  been  dispensed  with.  He 
w  mid  like  to  ask  Mr.  James  whether,  when  he  talked  of 
the  rate  of  flow  being  6,000  galls,  in  the  ordinary  cyanide 
process,  he  meant  those  figures  to  apply  to  one  series  of 
boxes  only. 

Mr.  James  :  I  made  use  of  the  word  "series"  so  that 
there  should  be  no  misunderstanding;  1  meant  a  series  of 
four  to  six  boxes. 

Mr.  Sl  I.MAN,  continuing,  said  that  under  those  circum- 
stances the  rate  achieved  at  Deloro  with  one  cone  would 
compare  well  with  the  rate  of  liquor  flow  through  a  zinc- 
box.  As  to  the  equation  they  had  put  forward,  he  could 
only  say  it  hail  been  adopted  by  many  experts  well  known 
in  connection  with  this  subject  as  the  most  probable 
explanation  of  what  actually  occurred.  Amongst  others, 
Prof.  Christie  had  practically  adopted  it  in  his  well-known 
paper,  and  he  believed  he  might  quote  Mr.  James  as  also 
accepting  it. 

In  replj'  to  Mr.  de  Mosenthal,  he  was  glad  to  say  that 
bromo-cyanide  had  already  superseded  plain  cyanide 
solutions  on  two  mines,  and  on  a  third  cyanide  had  been 
altogether  inapplicable.  As  to  the  question  of  royalty,  it 
must  be  a  foregone  conclusion  that  only  such  a  royalty 
could  be  charged  which  would  still  leave  a  good  margin 
of  advantage  in  favour  of  the  adoption  of  the  process  over 
and  above  that  effected  by  any  other  process  (and  its 
royalty  amount)  with  which  it  competed. 

Mr.  Sulman  regretted  that  he  had  omitted  to  reply  t 
Mr.  James's  question  as  to  the  interference  of  certain  inferred 
decomposition  products.  He  was  pleased  to  say  that  such 
had  not  been  found  to  occur  nor  to  hinder  them  in  the 
least,  even  in  dealing  with  the  highly  arsenical  ores  at 
Deloro.  In  proof  of  this,  they  had  used  the  same  liquors 
there  for  four  months  straight  away,  and  these  were  the 
same  liquors  that  carried  them  through  all  their  first  more 
or  less  experimental  trials.  The  total  decomposition  of 
the  solution  was,  of  course,  accurately  measured  by  the 
additional  amounts  of  bromo-cyanide  and  cyanide  it  was 
necessary  to  use  in  each  case  in  order  to  again  produce 
liquor  of  the  normal  strength.  As  already  pointed  out,  it 
was  not  advisable  or  necessary  in  cases  of  refractory  ores 
to  make  the  whole  addition  of  bromide  of  cyanogen  at 
once  to  the  liquor  charge  pumped  on  the  crushed  material, 
but  to  apply  it  in  two  or  three  smaller  quantities. 

Dr.  F.  ],.  Teed,  in  further  reply  to  the  discussion,  said 
that,  with  regard  to  the  question  of  precipitation,  it  was 
obvious  that  since  they  could  run  one  cone  at  a  certain 
rate  they  could  run  cones  in  parallel  series,  and  so  without 
difficulty  treat  any  quantity  of  material. 

Ail  alternate  theories  of  the  action  of  the  solvent  hitherto- 
proposed  involved  hydrolysis  and  the  formation  of  a  cyanate. 
The  fact  that  cyanate  did  not  assist  the  solution  of  gold, 
as  proved  by  Maclaurin,  was  a  sufficient  condemnation  of 
such  theories.  The  equation  proposed  in  the  paper  has 
been  accepted  by  Prof.  Christy  and  Mr.  Alfred  James, 
among  others. 
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THE   MAGNETIC    CONCENTS  \T10$ 
OF   SO-CALLED  NON-MAGNETIC  MATERIAL. 

in    J.    11.    DABBT. 

As  far  as  the  writer  is  aware,  no  account  of  the  Wetherill 
atrating  machine  and  the  material  suitable  for  treat- 
ment lias  been  given  in  this  country,  although  in  February, 
189rt,  Messrs.  H.  A.J.  Wilkens  and  H.  B.  C.  Nitee  con 
tribu'ted  a  paper  to  the  American  Institute  of  Mining 
Engineers  on  the  subject.  The  writer  is  indebted  to  Mr. 
Wilkens  for  raueh  of  bis  information. 

The  title  of  this  contribution  maj  seem  paradoxical^  but 
it  is  usually  understood  that  a  substance  is  magnetic  if  it 
i-  attracted  or  repelled  by  a  permanent  magnet  The 
magnetic  machine  invented  by  Mr.  Wetherill  goes  a  step 
further,  and  is  so  powerful  that  not  only  can  magnetic 
materials  as  usually  un  lerstood  be  separate. 1,  but  substances 
which  apparently  have  no  effect  on  the  magnetic  needle  are 
readily  concentrated.  This  opens  up  the  economic  treat- 
ment "ami  concentration  of  materials  that  have  hitherto 
been  partially  effected  b\  washing  or  smelting. 

Faraday  and  others  have  shown  that  magnetism 
property  common  to  all  substances,  solid,  liquid,  and  gaseous  -. 
but  in  by  far  the  majority  of  cases  the  manifestation  of 
this  force  is  very  feeble.  '  Para-magnetic  Bubstances  are 
attracted,  dia-magnetic  repelled.  The  latter  represent  the 
larger  class.  Dia-magnetic  substances  show  but  slight 
differences  in  magnetic  capacity,  but  fortunately,  on  the 
other  hand,  para-magnetic  substances  varj    within  a  wide 

Faraday's  list  published  in  1S4i'.  give-  the  folio 
metals  as  para-magnetic  :  iron,  nickel,  cobalt,  mangai 
chromium,    cerium,    titanium,    palladium,    platinum,    and 

osmium.  ,         ,  .. 

attempts    have    been    made  to    determine    the  relative 

specific  magnetic  permeability  of  various  substances,  with 

!  and  to  give  some  idea  of  how  widely 

this    varies,   I    may    state   thai,   according  to    lVlcsse,  the 

magnetic  permeability  of— 

-  steel  is I 

etite * 

-  rite '-' 

Hematite 

Limonite 

01  the  Bubstances  named,  steel  etite  alone  have 

hitherto  been  called  magnetic  Xo  practical  use,  a-  fat 
.,^  the  writer  knows,  has  been  made  of  the  magnetic  pro- 
pertv  of  substances  other  than  those  which  were  SO  marked 
is  to  respond  to  the  hand  magnet,  such  as  iron,  nickel, 
cobalt,  magnetite.  It  was  only  after  Mr.  Wether..' 
up  the  matter,  perfected  and  patented  his  machines,  d<  - 
sienine  them  after  many  experiments,  so  as  to  pi 
various  minerals  to  electro  magnets  having  practically  a 
saturated  field,  and  built  in  a  peculiar  way  that  he  was 
able  to  separate  and  concentrate  many  minerals  that  it  had 
been  previous^  impossible  to  treat  magnetically. 

Many  attempts,  more  or  less  successful,  have  been  made 
to  concentrate  magnetite,  and  amongst  others  I  notice  the 
elaborate  plant  designed  and  erected  by  Mr.  Edison,  at 
Edison,  New  Jersey,  where  he  crushes  down  the  run  of  a 
mine  containing  about  20  per  cent,  of  magnetite,  and  by  a 
series  of  machines  and  crushings  concentrates  the  magnetite 
.  that  the  final  samples  contain  as  mncl  -  -  '  '■  cent. 
of  iron  and  at  the  same  lime  the  percentage  of  pnosphorns 


asibl]  diminished,  whilt  of  iron  in   the  I 

is  very  small. 

Iii  order  to  rendei  susceptible  to  ■  ma. 

recourse   has   been  bad  to  pn  lim 

not  :  ts  at    times  pari  ol    the  gangue, 

which  i  lain  mineral,  be*  o 

and  is  found   in   the  com    atrates  instead  of  the  tails.     As 
examples  of  the  above  ma)  be  mentioned  the  treatmen 
limonite  oi  d   bj  Clemens  Jones;  th<    treati 

of    the     red    phosphoric    -    of    Aid. .una,    by     Dr.     W.     It. 

Phillip-. 

I    cannot    do    better    than  give    you  in    Mr.  Wilken 
words  the   following  description:  "Mr.   J.    P.    Wetherill, 
manager  of  the  Lehigh  Zinc  and  Iron  Co.,  South  Bethlehem, 
lVniis..   found  that    not    only    fraiiklinite,   but    il 
in, l  similai  iron-  and  manganese-bearing  minerals,  could 
treati  I  magnetic  concentration. 

•■  These  surprising  ami  important  results  were  attained 
by  utilising  a  peculiarly  high  m  1  in 

machines  especially  adapted  for  the  purpose,  and  suffi 

I  upon   these  minerals  of  almost  infinitesimal  magnetic 

permeability,  instead  of  attempting  (as  had  heretofore  been 

done)  to  raise   this    low    permeability  to  a    point   known    in 

practice   as  •  magnetic,'   that    is,  capable  of  attraction    by  a 

hand   magnet,  or  the   electro-magnet   hereto 

oyed, 

•■  Further  investigations  showed  that  a  large  number  of 
ferruginous  and  manganiferous  minerals,  such  as  ben 
limonite,   siderite,  garnet,   pyrolusite,   &c 
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chemical  salt-  of  iron,  manganese,  and  chromium,  were 
affected  by  this  extraordinary  magnetic  power,  and  were 
thus  adaptable  to  this  method  of  concentration." 

Letters  patent  were  granted  to  Mr.  YVetherill  for  bi> 
method  of  direct  magnetic  separation  of  para-magnet ie 
substances  of  low  permeability  from  mixtures  containing 
the  same,  as  well  as  for  the  machines  employed  to  obtain 
result,  and  these  patents  are  now  owned  by  the 
Wetherill  Concentrating  Company. 

Method  dud  Apparatus. — The  machines  for  making  these 
rations  are  of  several  types.  Figs.  1  and  2  show  a 
machine  more  especially  adapted  for  the  treatment  of  fine 
s  and  for  toncentrations  in  which  rich  magnetite  heads 
are  more  particularly  sought.  It  lias  been  operated  very 
successfully  on  the  Clinton  fossil  ores  of  the  Birmingham 
district.  Alabama. 

In  thi>  type  the  magnetic  particles  are  lifted  away  from 
the  original  mixture.  The  machine  consists  of  two  magnetic 
C"res  and  bobbins  A,  and  four  pole-pieces  1!,  which  are 
pointed  in  the  manner  shown,  and  are  adjustable  by  the 
bolts  ('.  so  that  they  may  be  moved  nearer  or  farther 
apart,  as  desired. 

Fig,  •->. 


&u::<  ED  Si;,  nox  from  Fig.   1,  SHOWING    AlSKANGE- 
mext  op  Pole-pieces  and  Feed-belt. 

For  substances  of  very  low  magnetic  permeability  two 
of  the  pole-pieces  are  dispensed  with,  and  a  solid  yoke  is 
used  instead.  For  substances  of  higher  magnetic  perme- 
ability, such  as  garnet,  franklinite,  siderite,  &c,  the  yoke 
may  be  removed  and  two  pole-pieces  substituted  for  it  in 
the  manner  shown.  About  each  pole-piece  revolves  a 
belt  1)  (driver  by  a  pulley  B)  in  the  direction  shown  by 
the  arrows. 

The  ..i.-  i-  fed  from  a  hopper  F  by  means  of  a  feed 
roller  fi.  upon  a  belt  II,  which  carries  it  in  a  thin  layer, 
in.  thick,  to  and  about  the  pulley  J,  which 
i-  of  small  diameter,  and  is  upon  a  brass  axle  K,  which 
may  be  raised  or  lowered  by  the  adjustable  hearing  P. 
The  feed  can  be  accurately  adjusted  by  means  of  a  sliding 
shutter  at  the  discharge  of  the  hopp.  r  i\ 

The  ore  i-  thus  delivered  in  close  proximity  to  the  space 
between  the  pole*,  and  the  magnetic  particle-  are  with- 
drawn and  lifted  up  into  the  highly  intensified  field  existing 
at  this  point.  They  are  removed  by  the  horizontal  belt  II. 
and  carried  into  a  receptacle  L. 

The  non-magnetic  tails  fall  from  the  belt  II  into  the 
receptacle  M. 

The  intensity  of  the  magnetic  attraction  can  be  accurately 

adjusted    by    (hanging   the   distance  of  the   feed-belt   from 

the  pole-points,  or  by  changing  the  distance  between  t lie 

■  >r   finally,  h\    changing   the  strength    of  the 

rent. 

Fig.   3   si  ichine   adapted   more  especially  for 

.    material    as    large   as  '.  in.   in    diameter  has 

been  handled  with  it.     Excellent  result*  have  been  obtained 

by  its  us.-  on   Franklinite  ores,  where  clean   non-magnetic 

tails,  consisting  of  willemite  and  zincite,  are  sought. 

In  this  type  of  machine  the  magnetic  particles  adhere  to 
the  feed-belt  as  it  rounds  the  pole-points,  while  the  non- 
magnetic   material  drops   away  from   it.      The   apparatus 


Fig.  3. 
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•  >DE   CltVATlON 


•  CCTION   THROUGH   fl" 

Wetiii:i:;ll  Magnetic  Separator  No.  2. 

consists  of  magnets  with  cores  and  bobbins  A.  yokes  B, 
pointed  pole-pieces  C,  belts  D,  revolving  about  the  pi 
pieces  in  the  manner  shown,  hoppers  E,  feed  rollers  F,  and 
shutes  G,  by  means  of  »hich  the  ore  is  fed  in  a  thin  layer 
upon  the  belts  D.  These  belt-  travel  in  the  direction  shown 
by  the  pointed  arrows,  and  the  ore  is  delivered  directly  into 
the  opening  between  the  two  pointed  pole-pieces  ;  means 
are  provided  by  which  the  pole-pieces  may  be  set  further 
apart  or  closer  together,  as  desired.  Two  shutters  II,  one 
beneath  the  point  of  each  pole-piece,  are  adjustable,  so  that 
the  magnetic  particles  which  adhere  slightly  to  the  pole- 
pieces  are  carried  to  one  side  by  the  moving  belts  D,  into 
the  receptacles  M  and  X  on  either  side  of  the  shutter,  while 
the  non-magnetic  fall  into  the  central  space  between  the 
shutters  and  thence  into  the  receptacle  L. 

In  the  third  type  of  machine  the  material  to  be  treated  is 
fed  on  to  a  belt  which  passes  in  the  horizontal  plane  through 
the  gap  formed  between  the  ends  of  soft  iron  poles,  which 
above  and  below  the  gap  are  encircled  by  powerful  solenoids. 
Above  the  material  so  brought  within  the  influence  of  the 
magnet,  but  still  between  the  pole-pieces,  another  belt  runs 
at  right  angles,  and  as  the  magnetic  portions  are  lifted  from 
the  lower  belt  against  the  upper,  they  are  carried  forward 
by  the  cross  belt  and  deposited  in  a  hopper  arranged  to 
receive  them. 

"  The  degree  of  concentration  desired  can  be  regulated 
by  changing  the  position  of  the  shutters  and  the  speed  of 
the  feed-belts,  or  by  changing  the  distance  between  the 
pole-points,  or  by  changing  the  amount  of  current  through 
the  coils." 


.  i-'M 
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So  I'.ir.  machines  have  been  used  with  n  enpaoit,   of  from 
to  3  tons  per  hour,  depending  upon  the  namhei  of   pole 
us  I,  the  speed  of  the  belt?,  and  the  nature  am) 
of  tin-  material  operated  on,     B)  widening  the   po 

the  feed-belts,  the  capacity  can  be  raised  :  but  this  may 
ultimately  reach  .1  point  where  it  «ill  be  more  ad" 

■  1   multiply    the   number   of  machines  instead  of   farther 
increasing  their  size. 

The  amount  of  current  necessary  for  producing  the 
extremely  intense  field  is  comparatively  small.  This  is 
lue  10  the  large  area  oi  magnetic  circuit,  correct  proportion 
of  the  pole-pieoee  employed!  and  the  almost  perfect  oon- 
denaation  at  (he  pole-points  of  the  vast  number  of  magnetic 
reduced  in  them. 

Fur  the  separation  of  the  Franklin  minerals,  where  the 
magnetic  heads  produced  consist  of  franklinite,  tephi 
rhodonite,  garnet,  &o.,  from  3  to  8  amperes,  with  from  L6 
to  30 volts,  are  necessary.  In  the  concentration  of  the 
Clinton  red  ft  ssil  ore  from  4  to  B  amperes  were  used.  For 
limonite  and    pyrolusite    a    somewhat    larger   current   i- 

■  mployed,  from  10  to  IS  amperes  giving  .1  a I  separation. 

■■  To  illustrate  the  extreme  condensation  of  magnetic 
lines  at  the  pole-points,  it  may  be  mentioned  that  the 
current  of  oue  Daniell  cell  (such  as  is  used  in  telegraph}  | 
is  too  powerful  to  permit  a  satisfactory  separation  of 
magnetite.  For  this  purpose  its  tiength  must  be  reduced 
bj  means  of  resistance  coils,  in  order  to  prevent  tangling, 
and  allow  the  belts  to  draw  the  ore  away  from  the  pole- 
points. 

"  The  ability  to  adjust  delicately  the  magnetic  intensity 
of    these    machines    permits    in    many    case-    the    practical 
nion  from  one  ore  of  several  products    sh  ming  a  slight 
difference  of  magnetic  permeability." 

There  i-  also  another  machine  arranged  with  a  series 
of  magnets,  where  the  -pace  between  the  material  and  the 
•  and  where  the  intensity  of  the  field  also 
differs.  The  strongly  magnetic  portion  is  picked  out  by 
the  first  magnet,  lc-s  strongly  magnetic  portion  is  picked 
out  by  the  second  magnet,  and  so  on.  The  final  tails  are 
by  this  method  thoroughly  cleaned  from  all  magnetic  heads. 
and  the  magnetic  heads  are  graded  according  to  theii 
varying  degrees  of  permeability,  all  being  conducted  in  one 
machine. 

"  If  two  such  unlike  properties  as  magnetic  permeability 
and  specific  gra\  ity  can  be  compared,  it  might  be  said  that 
a   much  smaller  difference   in  the  former  ry   to 

permit    a    separation   b_,  magnetic    means    than   would    be 
required  in  the  latter  for  making  a  water  or  air  separation." 

It  would  be  difficult,  however,  to  tabulate  the  minerals 
in  distinct  groups  capable  of  being  magnetically  separated 
from  each  other,  for  the  reason  that  the  magnetic  perme- 
ability of  each  mineral  is.  p,  r  se,  subject  to  w  ide 
variations. 

\-  de  from  the  separation  of  several  minerals  from  one 
ore,    t'je   discriminating    power    can    he    utilised    for    the 
separation  of  a  desired  quantity  or  quality  of  heads  where 
the  magnetic  mineral  varies   in  itself  in   permeability.     For 
example,  in   the   concentration   of  the  Clinton  fossil 
the     magnetic     permeability    of     the     hematite     par 
increase    apparently    with    their   percentage    of  iron,    and 
either  a  small  amount  of  high-grade  heads  can  be  prod 
with  a  low  current,  or  a  large  amount  of  low-grade  h 
with  a   higher  one.     From   a  commercial   standpoint,  the 
exact  quantity  or  quality  which  it  would  be  advisible  to 
duce  would  depend  upon  the   increase  in   value  of  the 
concentrates  per  unit. 

"The    machines    above    described   and    illustrai 
adapted  to  dry  concentration.     Their  arrangement  for  wet 
concentration  would  necessitate  hut  a  slight  change  in  some 
of  the  mechanical  features." 

As  far  as  the  writer  knows,  all  iron-bearing  minerals, 
with  the  exception  of  the  sulphides,  are  capable  of  separa- 
tion by  the  machines  just  described,  and  can  be  successfully 
concentrated.  In  the  manufacture  of  iron  and  steel  it  is 
an  acknowledged  fact  that,  with  one  or  two  exceptions,  the 
high-grade  ores  formerly  used  in  this  country  are  gradually 
becoming  leaner,  and  are  associated  witu  a  larger  percent- 
age of  inert  material.  This  has  to  be  passed  through  the 
furnace  and  sagged  off,   consuming  additional  llus,  coke, 


.id  labour.      'I  I  •-.  tabling   of   iron-ma 

that    is,    iron-tone,    lime-t ,   and     i 

great  imp  litis  obvious   il 

concentrated   ai   thi    mine,  before  it   has   to   pa]    r« 

can:'  _;ht,  it   will    Command   a  higher    vain.,., 

this  i-  sufficient  to  cover  the  co-t  of  treatment  and  still 

Line  n  margin  of  profit,  the   operation    will  be   carried  0111 
with  advantage,     <  in  tin- other  hand.it   mnstbeborm 

mind   that   it    i-  01.-    t,.   a 

small  Btnte  of  division,   in   ordi  the 

impanying  gangne,  and  to  render  them  suitable  for 
magnetic  treatment.  Iron  on  -  in  a  small  state  of  division 
have   1  l •  > t    been   looked    upon    with    at  favour  by 

furnace  managers.     In  America  modem  plant-  have 

jned    to    treat    the    rich    ores    from    the  Me-abi  district, 
near  Lake  Superior,  containing    In   to   SO  per  cent,  of  verj 
tine  material,  and    it    is    an    acknowledged   fact    that    the 
magnificent  plants  in  Pittsburg  and  Chicago  treat  them  with 
astonishing   results,  and  without   the  troubles  which   J 
usually   I,,    11   associated    with    finely  divided    ores  in  this 
country.     In  the  writer's  experience  final]  divided  ores  1 
be  economically  treated  in  the  blast   furnace  undei 
conditions,    and     if    there     i-    sufficient    pressure    of    tl 
available   to   force  the    air    through    the    high   column  of 
materials,    which    in    the    finely    di\  tl  'ion     offer 

more  or  less  resistance  to  the  reducing  gases,     The  writer 
-   sure   that   with  proper  apparatus  there  will    be  no 
difficulty  experienced  in  the  manipulation  of  a  considerable 
propon  .  divided  rich  concentrates. 

For  the  purpose  of  ascertaining  bow  far  rei 
to  those  mentioned  might  be  obtained  by  treating  ore-  in 
the  United  Kingdom,  arrangemenis  were  made  with  the 
Wetherill  Concentrating  Co.,  and  subsequently  an  experi- 
tal  machine  was  erected  by  the  writer  for  the  Brymbo 
Steel  Co.  There  seems  to  be  a  possibility  of  concentrating 
the  aluminous  ores  of  Antrim,  and  tests  have  been  made  in 
this  direction  with  some  prospect  of  success.  Should  I 
be  borne  out,  the  heads  and  tails  will  each  have  a  value  of 
their  own — the  beads  from  an  iron-maker's  point  of  view, 
and  the  tails  front  their  high  percentage  of  alumina. 

There  is  a  mineral  in  Cornwall  containing  tin  and  wolfra- 
mite, both  of  which  are  valuable,  but  the  difficulty  in 
separation  has  hitherto  greatly  reduced  the  market  value. 
The  mineral  can  be  readily  treated  by  the  magnetic  -epa- 
rator,  and  thus  the  value  of  the  separated  mineral-  is 
greatly  enhanced. 

The  writer  has  recently  experimented  with  a  mineral 
mined  in  Mexico,  but  treated  in  this  country.  As  imported 
it  contains   a    large   proportion   of  garnet  associated    with 

1 1  ore.      1 1  has   to  be  brought  down  from  the  mini 
the  backs  ,,f  mules,  and  between  the  mine  and  the  sun 
works  in   England  has  to  pay  a   very  high  carriage.     Bj 
passing  it  over  the  No.  l  separator,  with  current,  pole-gap, 

I,  &c,  suitably  adjusted,  as  much  a-  10  per 
the  imported  bulk  can   be  picked  out  as  valueless  garnet,  tit 
a   -mall    cost,    and   the    sain;-   quantity   of  mineral    ca 
conveyed   by  the  costly   method   described  by  earryii  . 

''   the  original  weight.     Samples    of  the   original 
material  referred  to.  garnet  sei  arated,  and  the  concent- 
enpper  ore  as  obtained  by  the  writer,  are  exhibited. 

it  this  mineral  efficiently  in  the  magnetic  machine 
it  was  found  necessarj  to  grade  it.  Thorough  mechanical 
separation  of  the  garnet  from  the  mineral  «  ted 

until  the  whole  passed  through  a  sixteenth-inch  mesh.     It 
was  then  found  advisable    to  divide    what  passed   through 
the    sixteenth    mesh    into   two    portions  :     that    is   to    - 
through  a  sixteen,  and  on  thirty,  and  through  thirty.    1 
portions  were  then  treated  in   the   No.   3    machine,  and  the 
magnetic  heads,  or  garnet,  separated. 

The  assay  shows  that  the  mineral  concentrates  have  been 
increased,  giving — 


Cu. 


A,-. 


00  per  cent,  of  min- 
eral concen' 

40  percent. of  garnet 
head-  separated. 


Per  Cent. 
37-7 
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The  loss  iu  copper  and  other  valuable  minerals  is  there- 
fore uot  as  much  as  it  would  be  iu  smelting,  and  the  saving 
iu  carriage  is  very  large.  It  must  not  be  understood  that 
it  is  necessary  in  all  cases  to  "  break  down  "  a  mineral  as 
fine  as  the  above  example,  but  when  dealing  with  the  rare 
metals  a  very  small  loss  iu  mineral  has  to  be  guarded 
against.  The  mineral  in  question  had  to  be  broken  down 
for  concentration  by  washing,  and  it  only  meant  that  the 
larger  portions  had  to  go  back  to  the  rolls  before  passing 
the  magnetic  machine. 

The  applications  of  this  maehiue  no  doubt  can  be  ex- 
tended beyond  what  is  known  at  the  present  time,  and  a 
hope  is  expressed  that  this  incomplete  communication  will 
be  of  interest  to  the  members  of  the  Society. 

References  to  Papers  on  Concentration  of  Minerals:  — 
Amer.   Inst.   Mining  Engineers,  XIX.,  2,  p.  2S9,  Sept. 

1890. 
Amer.  Inst.  Mining  Engineers,  XXV.,  399,  Oct.  1895. 
Jour.  Iron  and  Steel  Inst.,  London,  1894,  vol.  XLV., 

p.  428. 
M.  Bellom.  Auu.  des   Mines,   Scr.   S,   vol.   XX.,  1889, 

pp.  5 — 1S6. 
Preuss.  Zeits.,  vol.  41,  p.  208. 
Amer.  Inst.  Mining  Engineers,  IX.,  451,  Ellis   Clark, 

1881. 
Oesteir.  Zeits.  1893,  Xos.  4  and  5. 
G.  Gromicr,  Bull,  de  la  Soc.  de  l'lndust.  Min.. 

p.  465. 
G.  Pius,  Le  Genie  Civil,  vol.  17,  p.  337. 
Oesterr.  Zeits.  1892,  No.  20. 
Amer.  In^r.  Mining  Engineers,  X.,  p.  305,  1882. 
Engineering,  Nov.  12,  1897,  pp.  579 — 582. 
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MR.    l.rula.E    K.    DAVIS    IN    THE    CHAIR. 


INDIGO  TESTING  BY  PERMANGANATE. 

BY   .1.    GBOSSMANN,    PH.D. 

In  a  paper  which  I  read  in  Bradford  in  May  (this  Journal, 
701)  1  gave  a  risume  of  the  methods  proposed  for 
the  testing  of  indigos.  I  there  drew  attention  to  a  passage 
in  Mr.  C  Rawson's  paper  on  the  testing  of  indigos  by 
permanganate  (ibid,  is*;,,  is9— 191)  in  which  he  recom- 
mends those  who  are  no*  well  versed  in  chemical  manipu- 
lation, and  desire  to  determine  the  value  of  a  sample  of 
indigo  to  use  the  permanganate  process,  viz.,  ordinary 
-ulphonatiou  and  direct  titration  with  permanganate.  He 
says  further  on, " The  results  obtained  by  this  method  are 
somewhat  too  high,  yet  they  give  sne  a  fairly  approximate 
idea  of  the  relative  values  of  different  samples  under 
examination." 


Referring  to  this  passage  I  said  :  — 

"  Xo  doubt  with  iudigotinc  and  the  highest  class  of  Bengal 
and  Java  the  results  obtained  are  fairly  accurate  for  com- 
parative purposes,  but  with  lower  qualities  the  results  arc 
quite  unreliable  and  may  vary  20  per  cent,  or  more."  In 
making  these  remarks  I  did  uot  overstate  the  case.  In  the 
discussion  which  followed,  Mr.  Kawson  passed  over  my 
criticism  on  the  direct  titration  with  permanganate  and 
went  on  to  say  that  after  purilicatiou  there  was  in  his 
opinion  no  better  method  of  estimating  iudigotinc  in  indigo 
than  by  means  of  potassium  permanganate,  thus  shifting  his 
ground  by  introducing  another  test  which  was  neither  the 
one  which  I  criticised  nor  another  proposed  by  Mr.  Rawson 
and  known  as  the  salting-out  test. 

Again,  iu  summing  up  the  merits  of  the  different  tests 
which  he  has  investigated,  Mr.  Rawson  says  :  — 

2.  The  permanganate  method  affords  a  quick  aud  ready- 
means  for  the  approximate  valuation  of  indigos  ;  but  as 
substances  soluble  in  dilute  acids  are,  at  the  same  time, 
more  or  less  acted  upon,  the  results  obtained  are  somewhat 
too  high. 

3.  If  the  solution  of  indigo  be  saturated  with  sodium 
chloride  the  colouring  matter  is  thereby  precipitated.  When 
the  precipitate  is  washed,  dissolved  in  dilute  sulphuric  acid 
and  extracted  with  potassium  permanganate,  results  are 
obtained  which  for  all  practical  purposes  are  trustworthy 
and  reliable.  Indigo  red  and  indigotine  are  simultaneously 
estimated  by  this  modified  process. 

Xow  I  quite  agree  with  Mr.  Rawson's  opinion  about 
the  modified  permanganate  process,  under  3  ;  if  used  in 
conjunction  with  my  dyeing  test  it  gives  results  by  which 
no  buyer  of  indigo  can  possibly  go  wrong.  But  as  regards 
the  direct  method  aud  his  remarks  on  it  I  entirely  dissent 
on  two  grounds.  In  my  opinion  persons  uot  well  versed  in 
chemical  manipulation  have  no  business  with  chemical 
analysis.  In  gravimetric  analysis  it  is  usual  for  a  com- 
petent analyst  to  examine  whatever  precipitate  he  has 
weighed  to  make  sure  that  it  is  pure  aud  the  actual  sub- 
stance he  wanted.  Iu  the  case  of  volumetric  tests,  where 
such  subsequent  verification  cannot  be  made,  chemists  who 
employ  them  should  be,  if  anything,  still  more  competent. 
An  incompetent  person  using  the  direct  permanganate  test 
might  describe  a  mixture  of  sawdust  and  iron  filings  coloured 
blue  with  some  aniline  colour  as  a  high  class  Bengal  indigo. 
My  second  ground  of  objection  is  that  there  are  only  two 
kiuds  of  methods  which  should  be  used  in  analysis,  viz.,  such 
methods  which  are  correct  within  almost  scientific  limits 
aud  such  methods  which  though  not  being  absolutely  correct 
have  a  constant  error.  Thus  a  method  which  in  each  ease 
would  only  give,  say,  95  per  cent,  of  the  actual  quantity 
present  would  be  quite  admissible  for  commercial  work, 
as  by  dividing  the  result  by  95  the  test  would  be  quite 
accurate.  But  a  test  which  showed  at  various  times  from 
80  to  95  per  cent,  of  the  actual  contents  would  be  absolutely 
worthless,  as  whatever  result  were  obtained  would  convey 
no  information.  Sometimes  it  might  be  right  other  times 
5,  10,  20,  or  more  per  cent,  wrong.  The  direct  perman- 
ganate test  is  of  this  type.  Take  Mr.  Rawson's  own  figures 
and  compare  them  with  each  other ;  the  following  table  will 
show  you  that  they  differ  from  the   modified  test  by  from 


PerCent.  of 

Indigotine  by  Direct 

Permanganate 

Test. 

Per  Cent,  of 

Indigotine  after 

Pre  imitation  with 

Salt. 

Percentage  Error 

by  Direct 

Permanganate 

Test. 

76-32 

73-82 

8-40 

;c- 05 

73-7 

8-80 

66-71 

63-50 

5-05 

62-85 

."■71 

8-85 

62-82 

57-30 

8-76 

62-66 

57-50 

8-97 

50-04 

W90 

11-5(1 

17-15 

43-30 

8-90 

47  -15 

9-90 

3>-50 

37  in 

5-61 
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:    i  pec  cent  to  ll   .'p  per    ienl      In  othei   words,  by  using 

the    direct    permanganate    method    yon    maj    1"     ; > i . f > -   tn 

bin   brf.    pci    Ih.    what   ait    indigo    is    worth,     It 

not   require    :i    chemist    t"  do    that  ;    an) 

indigo  could  come  nearer  the  truth  by  the  appearnnc    of  a 

sample. 

U\  cuvn  experiments,  bowever,sho«  that  by  this  ti 
not  even  tell  to  a  shilling  peril),  what   indigo  is  worth. 
I  be  following  table  gives  the  results  of  a  number  of  samples 
of  high  ilass     idigos  tested  by  t li« ■   'Hurt  anil  the  modified 
permangan 


IVri 

Pert  ■ 

line  by 

Direct 

[ndigoline  after 

by  D 

1'.  rtnaiiganate 

Pri  cinttatiuii  with 

Pcrmall  .'.mate 

Salt. 

!'.!>•  1 

B7"8 

i-.> 

5S--I 

BC8 

7-a 

:,\'i 

fnVl 

«•« 

,;_'ji 

■4--J 

:,;•( 

1-  9 

...J 

VVII 

7-a 

- 

■ 

• 

!■._'•  II 

wo 

i!i'i 

■   1    S 

71 

7-'.i 

The  difference  in  the  tests  of  these  varies  from  1-9  per 
cent,  in  In  per  cent. 

In  the  lower  qualities,  the  difference  is  considerably  more 
marked,  a-  the  following  table  will  shon  :  — 


Percentaj£e  Brroi 

Iniliirutine  bj 

Fndi^otine  after 

liy  D 

Precipitation  with 

Permanganate 

Test. 

- 

is-a 

s-v 

I-"" 

• 

17-:; 

nil 

36-a 

1-V7 

17  'J 

Ijn 

I'D 

i:;-7 

1 1  ■  j 

J-il 

:ii;, 

a-7 

I.'.'.l 

ill 

11 

LI  •:; 

W] 

B-0 

B'7 

1-J-l 

".■1 

S9-8 

10-2 

I.VI 

■n-.'i 

2-0 

37'6 

86-2 

27*6 

±;-2 

7'- 

10-a 

■ 

SV1 

irt 

H-9 

S9-a 

6"9 

IS'l 

S8-8 

111 

M-6 

r.-s 

HI 

S7-0 

1-9 

e-4 

- 

11-6 

H-: 

H-9 

.VI 

50-1 

HI 

12-8 

HI 

10-8 

s-a 

B-l 

4ir:> 

18-J 

177 

is-o 

i;-n 

jo-a 

1^11 

18-1 

i.v:> 

This  table  represents  the  tests  of  Korpahs,  1  ludes,  ami 
similar  classes  of  goods,  and  I  have  given  a  large  number 
"i  samples  because  these  qualities  are  largely  used  in 
Lancashire  for  dyeing  cotton  varus  an  1  pi> 
tests  are  front  :!  •  1  per  cent  t»34'9  per  cent,  too  high,  and 
invariably  against  tie  Inner.  They  show  conclusively  that 
the  direct  permanganate  test  i-  worthless.  The  tests  which 
1  have  given  are  not  selected  samples,  but  have  been  copied 
at  random  from  my  laboratory  note-. 

There  is  one  more  variety  of  test  with  permanganate 
which  1  may  discuss  so  as  to  complete  the  subject  ;  it  eon 
sists  in  extracting  the  >ainple  of  indigo  in  succession  with 
weak  acid  and  caustic  soda  or  ammonia,  then  drying  and 
dissolving  in  sulphuric  acid  and  titrating  direct  with  per- 
manganate. The  results  are  disappointing  and  such  as  do 
not  warrant  me  to  recommend  this  method. 
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Prom  thi-  table  which  I  have  given  it  will  be  seen  that 
although  in  -nine  cases  tin-  results  are  exact,  in  others  they 
mil  against  the  b 
lhe  conclusion  which  I  draw  from  these  experiments  i- 
that  the  only  permanganate  tesl  which  should  be  used 
commercial  testing  of  indigos  i-  the  ■  ne  proposed  by 
Mr.    Rawson    in    which  the   sulphind  _  previously 

thrown  down  with  salt.     This  method,  save   in  exceptional 
eas>  -,   gives   reliable   results  ;  in    conjunction  with    my   dye 
t   is   perfectly   reliable,     i    tuny  also  add  that  the  in- 
structions given  b\  Mr.    Rawson  for  dissolving  the  i 
in  sulphuric  acid  should  be  scrupulously  adhered  to,  othei 
suits   rill  be  unsatisfactory 

lii- 

Dr.  Gkju  wn  -aid.  of  the  chemical  substances  which  were 
formed  they  had  no  idea.  The  quantity  of  oxygen  con- 
sumed certainly  did  nut  agree  with  the  formation  of  isatin 
or  any  other  known  compound  ;  but,  on  the  whole,  he  agreed 
with  Dr.  Grossmaon  a-  in  the  testing  of  indigo.  He  had 
often  tried  salting  out.  If  salt  were  added  t"  saturation, 
and  the  solution  allowed  to  stand  overnight,  all  the  indigo 
had  ir,  and   it  was   left    perfectly  char.      If.   on 

the  other  hand,  they  followed  Rawson's  advice,  and  pi 
pitated  with  a  certain  amount  of  -alt.  avoiding  saturation, 
then  came  the  difficulty  "f  making  allowance  for  the  indigo 
afterwards  left  in  solution,  which  was  unsatisfactory.  The 
salted-out  indigo  sulphonate  did  Dot  show  the  disappearance 
of  the  bine  colour  sharply  enough  to  use  it  for  the  hydro- 
sulphite  titration. 

Dr.  Green  referred  to  W.  BryUnski's  paper  on  methods 
of  testing  indigo  given  in  M  mil.  Scient.  (thi-  Journal, 
Nov.  1897,  938),  in  which  preference  was  given  to  Knglcr's 
method. 

Dr.  Gbossmann,  in   reply,  said   that  in   using   Rawson 's 
salt  test  it  "as  necessary  t"  nse  the  exact  quantities  recom- 
ied  by  Mr.  Rawson.     if  Dr.  Gerland  used  more   salt 
than  Mr.  Kawson  recommended,  he  would  gi  -nits; 

but  a-  Mr.  Kawson  had   examined  the  subject  thorou. 
and  worked  out  the  right   proportions,  there  wa-    no  reason 
why  anyone  should  deviate  from  the  quantities  which  he 
gave.      lhe  salting-out  method  was  a  very  teliable  one.      In 
a  few  exception  might   not  give   accurate  results, 

but  when  used  in  conjunction  with  the  dye  test  it  was 
absolutely  reliable.  The  paper  referred  to  by  Dr.  Green 
had  escaped  his  notice,  but,  -o  far  as  he  could  learn  from 
Dr.  Green's  remarks,  thtrc  was  only  this  difference,  that 
Mr  Kegel  proposed  a  vanadium  volumetric  test  in  con- 
junction with  a  dye  test,  and  he  a  Ivocated  Bawson's  salting- 
out  permanganate  test  in  conjunction  with  hi-  dye  test. 

STEAM,  fi  \>.  AND  ELECTRK  I IV.  AS  SOURI 
11F  ENERGY   IN  CHEMICAL  WORKS. 

BY  1  .   11.  BOWMAN,  n.-i  -..  1.1:.-  I  ..  iSSOl  .   IN-r-.  •  .1  .  AMI 
M.V.,    \Nl>  M.l  B.1  .,  ETC.  EtC. 
Power  in  chemical  works  dots   not   occupy  so   important 
a  position  sin  textile  industries,  win  re  tin-  whole  of 

the  transformation  is  effected  hy  mechanical  power.  In 
chemical    works    it    is    principally    confined   to    subsidiary 
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operations,  such  as  grinding  and  pulverising  raw  materials, 
working  pumps  for  the  purpose  of  lifting  the  various 
liquids,  compressing  air  or  other  gases,  mechanical  furnaces. 
grinding,  centrifugal  drying  machines,  making  boxes  or 
barrels,  actuating  cranes,  or  in  the  form  of  locomotives 
for  haulage  in  the  yards. 

In  the  carrying  out  of  any  works  with  which  I  have  hail 
to  do  I  have  always  endeavoured  to  avoid  mechanical 
operations;  and  when  these  were  necessary,  the  machine 
via-  made  as  simple  as  possible.  Chemical  works  abound 
in  dust,  dirt,  gases,  or  liquids  which  injure  machinery, 
wherein  lies  the  difference  between  them  and  a  textile 
factory,  [t  is  thus  adi  isable  to  use  the  very  simplest  forms 
of  engine  which  can  stand  the  rough  wear  and  tear  to  which 
thej  have  to  lie  subjected. 

Chemical  works  usually  .over  a  large  area  of  ground,  and 
it  is  not  possible  to  centralise  the  power,  because  operations 
are  rarely  simultaneous,  and  often  far  from  one  another, 
and  small  independent  engines  have  to  be  relied  on. 

Even  under  the  best  conditions  the  steam  engine  is  a 
wasteful  machine.  The  source  of  loss  arises  in  many  parts. 
First  of  all  there  is  the  inefficiency  of  the  boiler  itself. 
The  boiler  ought  to  be  as  simple  as  possible,  because  it 
is  usually  tended  by  unskilled  labour,  has  to  work  night 
and  day,  and  is  more  liable  to  strain  by  continuous  working 
than  if  it  could  he  stopped  and  attended  to  oftener. 

In  my  opinion  there  is  no  boiler  equal  to  the  two-ilued  Lan- 
cashire. It  is  not  as  efficient  as  the  locomotive  type,  or  even 
the  external!  v-fired  tubular  type:  but  it  is  the  simplest,  requires 
little  attention,  is  easy  to  clean  and  repair,  and  will  burn — if 
the  draught  is  properly  regulated  and  the  size  of  the  grate 
area  properly  designed — with  every  kind  of  fuel.  For  an  in- 
ternally-fired boiler,  in  charge  of  a  skilful  fireman,  hand- 
firing  will  meet  all  the  requirements,  but  in  large  work-  it 
is  advisable  to  have  mechanical  stoking,  because  there  is 
the  same  efficiency  at  all  hours,  and  this  more  than  com- 
pensates for  the  extra  expense  of  the  mechanical  stokers, 
which,  moreover,  tend  to  the  prevention  of  smoke,  and  an 
increased  economy.  Mechanical  stokers  are  of  two  kinds — 
coking  stokers  and  sprinkling  stokers.  The  coking  stokers 
are  fed  continuously  at  the  front,  and  the  evolved  gases  pass 
over  the  hot  fuel  at  the  back  of  the  grate,  and  this  I  have 
found  to  be  the  best  where  the  work  is  continuous. 

Mactear  furnaces  in  the  ammonia-soda  process,  or  the 
salt  pots  and  furnaces  in  the  Le  Blanc  process,  which 
require  a  continuous  flame,  cannot  be  worked  efficiently  if 
it  is  necessary  to  consume  all  the  fuel,  and  hence  where  the 
works  are  large  enough  it  is  advisable  to  mix  the  unburnt 
fuel  from  these  furnaces  with  a  small  portion  of  good  slack, 
and  then  use  it  for  steam  raising  with  a  forced  draught 
either  by  use  of  the  fan,  or,  what  is  simpler  still,  the  steam 
jet  properly  arranged,  which  makes  the  furnace  practically 
into  a  blacksmith's  hearth. 

A  pound  of  ordinary  Lancashire  slack  or  Hurgy  coal  will 
evaporate  from  >>  ib.  to  '.)  lb.  of  water  when  the  boilers  are 
free  from  scale  and  the  water  sent  in  at  near  boiling 
point . 

A  Lancashire  boiler  fitted  with  an  economiser  almost 
equals  a  tubular  one,  but  the  latter  does  more  work  in  the 
same  space,  and  though  it  costs  more  to  keep  up  it  saves 
expend'ture  in  plant. 

With  an  efficient  boiler  and  first-class  engines  the  cost  of 
delivering  power  at  the  fly-wheel  shaft  amounts  to  10/.  per 
indicated  h.p.,  or,  say,  5,000/.  for  a  .">  30  h.p.  engine.  This 
includes  a  moderate  price  for  the  area  of  land  upon  which 
the  plant  stands.  An  average  pound  of  hydrogenous  coal 
will  give  about  14,500  heat  units,  and  about  10,800  out  of 
the  14,500  are  delivered  as  steam  to  the  cylinder.  If  we 
allow  about  8  per  cent,  for  ash  we  may  say  that  1  Ib.  of 
coal  will  practically  yield  about  10,000  heat  units.  This 
represents  about  7.720,000  ft.  pounds  of  energy,  and  if  this 
could  all  be  utilised  in  a  steam-engine,  this  1  lb.  of  coal 
.vould  represent  ronghly  1  indicated  h.p.,  working  for  one 
honr,  and  this  would  be  about  a  \  lb.  of  coal  per  indicated 
h.p.  per  hour.  Unfortunately  no  steam-engine  will  accom- 
plish this.  The  very  best  marine  engines  consume  about 
2  lbs.,  while  ordinary  condensing  engines  use  from  :i  to 
Hi-  i,l  .  oal,  taking  I  lb.  of  coal  to  represent  about  9  Ib. 
of  water  evaporated.     The  best  triple  expansion  engires 


measured  by  the  quantity  of  steam  which  they  use,  consume 
from  12  lb.  to  14  lb  of  steam  per  indicated  h.p.  per  hour. 
Compound  condensing  engines  use  from  15  to  18  lb.  of 
water  ;  single  cylinder  condensing  engines  from  20  to  25  lb., 
and  high  pressure  engines,  varying  with  the  steam  pressure 
and  the  size  of  the  engine,  from  20  to  50  lbs.  Some  of  the 
numerous  engines  that  are  found  in  chemical  works  doing 
the  pumping  under  the  ordinary  conditions  of  open  air  aud 
other  disadvantages,  and  so  frequently  of  such  a  small  size, 
would  be  found  to  use  even  more  than  this. 

If  we  raise  steam  with  1  lb.  of  coal  with  the  very  best 
appliances  our  results  would  be  something  as  follows  : — 

Per  Cent. 

l.uss  by  imperfect  combustion,  radiation 
from  the  furnace,  and  heat  carried  up 
thechimney   20 

Heat  lest  by  radiation  from  the  boilers, 
pipes,  cylinders,  Ac '1 

Carried  away  into  the  condenser  or  sent 
out  as  waste  in  the  exhaust  steam,  if  a 
high  pressure IK 

Converted  into  indicated  h.p.  in  the 
cylinder IS 

Now,  as  we  have  no  engine  that  will  work  with  1  lb.  of 
coal  per  indicated  h.p.  per  hour,  it  means  that  we  do  not 
and  cannot  at  the  present  moment  utilise  85  per  cent,  of 
the  energy  in  the  coal. 

In  large  chemical  works,  power  has  to  be  distributed  over 
miles  of  pipes  exposed  to  the  condensing  action  of  the  air, 
and  hence  a  very  large  percentage  of  inefficiency  must  be 
added  to  that  which  has  already  been  mentioned.  I  doubt 
in  many  of  our  small  engines  whether  we  actually  use  5  per 
cent,  of  the  power  which  was  originally  in  the  fuel. 

Xow  comes  the  question  of  cost  per  indicated  h.p.  per 
annum.  From  a  series  of  experiments  with  a  compound 
condensing  engine  of  500  h.p.,  the  cost  of  which  was,  roughly. 
5,000/.,  the  cost  came  out  as  follows  : — 

£    s.  a. 

Interest  on  plant,  10  per  cent 500  0  0 

Wages  160  o  o 

Cleaning    and    repairing   boilers   and 

brickwork 90  0  0 

Oil,  grease,  boiler  composition,  Ac 80  0  o 

Repairs,  and  keeping  up  of  engine,  in- 
cluding packing loo  o  o 

Rate-,  taxes,  and  insurance    100  0  o 

Sundries 50  0  o 

1,080    o    0 


The  boilers  were  Lancashire  two-fitted  boilers  working  at 
100  lb.  pressure,  which  is  as  high  as  I  should  recommend  for 
chemical  works.  The  boilers  were  8  ft.  diameter  by  30  ft. 
long,  with  five  tubes  tn  each  flue  and  a  set  of  two  Green's 
economisers. 

This  e-ave  for  power,  without  water  or  fuel,  about  2/.  3*.  3<f. 
per  indicated  h.p.  per  annum.  'The  coal  was  good  slack, 
6s.  $</.  per  ton,  delivered  in  the  firing  floor ;  and  the  amount 
of  coal  consumed,  including  banking  and  other  purposes 
connected  with  the  power,  but  not  including  the  heating  of 
the  works,  which  was  supplied  from  a  separate  boiler,  gave 
45  lb.  of  coal  per  indicated  h.p.  per  hour;  the  ashes  -mil 
banking  represented  about  \  lb.,  so  that  the  efficiency  of  the 
engiue  was  about  4  Ib.  per  horse.  The  coal  cost  about  21. 
per  indicated  horse,  per  annum,  making  a  total  cost  per 
h.p.  per  annum,  I/.  3s.  3rf.  This  is  about  ^  of  a  penny  per 
indicated  horse  per  hour  on  a  working  week  of  56J,  hours 
per  week,  and  50  weeks  per  annum.  The  engine  under  test 
conditions  gave  under  2  83  lb.  of  coal  per  indicated  h.p. 
per  hour,  measured  by  the  actual  steam  used,  as  calculated 
from  the  indicator  diagram  ;  but  the  tests  were  taken  of  the 
cost  based  on  five  years  working.  This  was  working  the 
ordinary  factory  hours ;  and  in  chemical  works  where 
21  hours  are  worked,  there  is  not  the  banking  to  take  into 
account  ;  but  I  very  much  doubt  whether  an  equivalent  of 
-team  delivered  to  the  engines  of  any  chemical  works  costs 
less  than  this. 

Steam  is  not  a  good  vehicle  for  obtaining  power,  because 
it  can  never  be  a  perfect  gas  uidess  absolutely  dry  ;  and  the 
moment  it  begins  to  expand — which  it  must  do  if  worked 
economically — it  ceases  to  be  a  dry  gas. 
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1  thought  at  one  time  of   using   producer  e.,s       I    put 

down    indue  '-.  hul    found    thiil    to  keep    up   : ustant 

.   pply  ..i  gun  .1    r.  quired  n  series  of  producers  rathcl'  Ihun 
upaee    in    .1    gas-holder    a-    this  enabled    me   to 
equalise  the  flow  of  the  gas,  and  utilise  il  e  heal  of  the 

.11  ibi  i  1 riis  generation  in  the  producer.     I  also  found 

that  it  was  useless  in   two-fl I   boilers,  as   a  largo   portion 

the  efficiency  r  arises  from  radiation  from  the 

fuel,  whereas  the  gas  Ba  le  was  non-luminous,  and  it- 
efficiency  1-  a  steam  raiser  was  greatly  reduced  It  com- 
plete combnstinn  were  not  attained  and  the  Dime  tin 

mule  red  lumii s,  it  deposited  on  the  surface  ol  the  boiler 

enormous  quantities  of  Boot,  which  seriously  interfered  with 
the  •tlii- 1.  ie  hearing  surfaces      it  the  flame  was 

m:i. I. •  in  impinge  on  refructorj  material,  such  a-  tilliiiir  the 
Rues  partially  with  bricks  stacked  so  :i-  to  leave  interstices 
between  them, the  efficiency  was  increased.  iSut  mi  experi- 
ments led  me  to  the  conclusion  thai  for  the  use  of  gaseous 
fuel,  tubular  boilers  were  ibsoluti  Ij  essential,  so  that  the 
whole  of  the  flame  might  be  brought  into  intimate  contact 
with  as  large  and  as  thin  an  absorbing  surface  as  possible. 

For  ordinary  steam -raising  I  believe  the  present  method 
of  using  -<>lid  fuel  is  far  tli<  best  and  the  most  economical. 
Whirr  gas  is  .1  by-product  it  practically  costs  nothing.  If 
:  power,  we  must  look  P  ir 
its  utilisation  to  lh<  gas  engine  1  and  already  in  tins  direction 
results  have  been  reached  which  exi  eed  in  economy  the  use 
of  steam. 

In   first-class   gas-engines   an    indicated   lip.    lias    been 
obtained  on  a  large  scale  with  rather  less  than  1  lb.  of  coal 
hour,  which  i-  about  50  per  cent,  more  economical  than 
the    best  steam-engine.      G  -.  however,  are  com- 

plicated and  intricate,  and  tliis  rcuders  tin m   unsuitable  for 
ehcmical  works,  although  if  kept  in  u  separate  building  and 
then  worked  with  a  mixture  of  water  gas  and  prodncei 
1  believe  that  tiny  might  come  in  hi   far  less  tnan  the 
of  steam.     On  the  other  hand,  in  nearly  ever)   part  oi  a 
chemical  works,  steam  is  required  for  purposes  other  than 
power,  and  the  pipes  that  convey  the  steam  can   readily  be 
drawn  on  for  power.     For  power  alone  the  gas-engine  is  a 
most  efficient  machine,  especially  tor  the  production  of  an 
electric  current.     I  mj  self  have  obtained  power  in  this  way 
at    less   than   halt   the   cost    0     -team,   and   with   a    200 
SOU  h.p.  plant  it  is  possible  to  produce   an  indicated  b.p.  at 
a  cost  of  not  more  than    10s.  pel  annum.       The  cost  of 

plain  and  gas  engines  complete  maj  be  taken  at  about  12'. 
per  indicated  horse,  so  that  the  origins  ■  ■  1  it  20  per 

cent,  dearer  than  a  steam  plant,  but  it  i?  50  per  cent  n 
ettieii  nt.  so  that  the  lir-t  .  ,  st  need  not  he  considered.    Thus 
a  olio  h.p.  plant  for  steam  a  similar   gas  plant 

would  be  6,000/.,  but  a  saving  of  only  2/.  per  h.p.  per 
annum  would  repay  the  extra  outlay  in  IJ  months  and 
repre-ent  a   sa\  I  ei    annum   ever  afterwards. 

This  is  quite  as  low  a-  any  figures  l  have  been  able  to 
obtain  with  regard  to  water  power,  either  here  ^r  on  the 
in-  We  ha\e  so  little  water  power  in  this  country 
ttiat  it  is  hardly  ncessary  to  discuss  its  merits,  hut  it 
becomes  an  item  to  he  taken  into  calculation  when  elec- 
trical processes  are  to  he  Used  anil  power  become-  a 
considerable  item. 

I  understand  that   in  Germany  an  indicated  h.p.  can 
produced    by    water    at      o  mark-    per  annum,  ami   ill   some 
other   part-   of  the  Continent   and  in  America  at  2/. ;   but 
water  power  i-  often  distant  from  ihe  ■  ■  stribution, 

ami  also  from  places  where  eoal  can  he  obtained,  ami  thus 
the  cheapness  "t  the  power  is  more  than  balanced  by 
increased  cost  of  fuel  and  cai 

In  chemical  works,  electric  distribution  is  almost  im- 
possible. Host  and  gases  have  great  effect  on  conducting 
wires  aud  electric  motors.  I  have  used  lead-covered  wires 
with  a  coating  outside,  and  yel  they  were  eaten  through  in 
a  short  time:  and.  except  where  motor-  can  be  enclosed  in 
special  room-  or  boxes  and  conducting  wires  kept  out  of 
reach  of  corrosion,  electric  distribution  of  power  i-  not 
suitable  for  such  works.  With  electric  chemical  proces 
the  conditions  are  different,  but  1  si  all  not  deal  with  them 
to-night,  a-  possibly  they  may  form  the  subject  of  a  future 
paper. 


distribution  can   beat    he   applied   in  .  In 

work-    to    lighting       y,,„    ,  ;,,,    obtain   at 

nti   of    light    by  the   are    Uuip    than    by   bun. 
1  \eii  Wei  I  o   compete    with    -team    as 

power,  electricity   must    In     nrpplind    al  ■■<•<  more  than 
pel    Hoard   of    I'rade   unit,    or   half    11  0    compete 

with  was. 
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CHAIRMAN'S  ADDR1  SS 

Till-:  UNORGANISED  FERMENTS,  OR  ENZYMES 

CON<  ERNEI)  IX  THE   BREWING  AND 

DISTILLING   IND1  STRIES. 

B1    JAMES    ,,'-!  1  l.n  ix.    ]  ,i.i    .    1 
When   food    i-   consumed   by  animals   it   is   not.  a-   is  well 
known,  always  iii  a  condition   suitable  for  absorption,  and 
before  ties    can  take  place  it    must    he   changed   hi    tin 

complex    i ,--    of   digestion    in    which    ,aeh    organ   ol 

digestion  perform-  its  allotted  functions.  |'h, 
ill  highly  organised  animals,  ol  which  we  an  able  I,  -peak 
with  certainty,  is  entirely  external  or  in  other  word-,  it 
takes  place  outside,  for  the  alimentary  canal  is  simply  a 
continuation  of  the  external  surface.  Digestion  also  t 
plana  in  the  vegetable  kingdom,  and.  although  there  are 
instances  of  external  digestion,  interior  or  interstitial  is  the 
■  prominent.  Winn  we  come  to  tl  t-  germination  of 
seeds  and  the  growth  of  bulbs  and  tubers  we  have  exclu- 
sively   olilv    to  deal    with  ilitil-titial  digestion. 

The  varied  food  consumed  bj  man  requires  tor  its 
digestion  -even  or  eight  soluble  fermeuts,  01  1  n/v 

In   the   brewing   and   distilling    industries   il nzymes 

which  bring  about  the  solution  or  digestion,  of  the 
substance   of   a   seed,  plaj    1   most    important    role  and   I 

propose    ill  this  -    It  1    what,  Ir a  practical 

poiut  of  view,  is  known  of  their  action. 

lin  of  barley,  the    seed   almost   exclusively    used   iu 
tlie  industries  mention  -  of  embryo  and  endosperm, 

which   are.  broadly    speak  -.,1   of    Starch,   sug 

cellular  matter,  albuminoid",  cellulose,  fat,  and  mineral 
matter.  These  reserve  materials,  which  are  mainly  situated 
in  the  endosperm  of  the  grain,  are  almost  all  insoluble. 
.Vow  the  young  plant  in  order  to  avail  itself  of  this 
insoluble  material  must  either  be  with,  or  it  must 

provide  t"r  itself,  a  mi 
during  it-  grow  th. 

It  appears  that  it  was  known  in  the  early  year-  of  the 
present  century  that  wheat  contained  a  soluble  ferment 
possessing  the  .  ■  ssolving  starch.     Kjeldahl  <l- 

and  Lintner  and  Eckbardt  (1889)  studied  ti 
diasta-e  found  in  barley,  and  compared  its  action 
standi  with    that   of  malt-diastase.       la    U  -    : 

Club  I  I  found  this  ferment  in  the  endosperm  of  barley 
maize,  rye.  wheat,  and  oats.     Lintner  and   Eckbardt  found 
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that  iu  its  hydrolytic  power  barley-diastase  was  more 
at  low  temperatures  than  malt-diastase,  which 
showed  a  difference  between  them.  This  information 
about  the  hydrolysis  of  "soluble"  starch  did  not,  how- 
ever, explain  how  the  starch  granules  (comprising  abjut 
50  per  cent,  of  the  total  weight  of  the  grain)  were  made 
soluble  daring  the  germination  of  the  barley.  Browiwmd 
Morris  r  rhe  Germination  of  some  of  the  Gratninic,"  J. 
Chem.  Soc.  L890)  named  the  less  active  diastase  of 
barley  -diastase  of  translocation."  It  .Iocs  not  liquefy 
starch  paste,  nor  does  it  erode  starch  granules.  | 

The  endosperm  of  barley  is  made  up  of  a  network  of 
cellular  mailer  which  encloses  the  starch  granules.  It 
follows  from  this  that  as  the  hydrolyst  in  the  ungerm- 
inated  grain  does  not  dissolve  the  starch  granule  that 
some  active  agent  must  come  into  existence  before  the 
starch  of  the  endosperm  can  be  dissolved.  The  cellular 
structure  in  which  the  starch  granules  are  enclosed  mii-t 
itself  be  dissolved.  That  this  does  take  place  ha-  been 
shown  bv  Brown  and  Morris  who  have  demonstrated  that 
the  cellular  network  enveloping  the  starch  granules  is 
dissolved  by  diastase,  prepared  from  air-dried  malt  after 
the  manner  in  which  diastase  from  kiln-dried  malt  was 
prepared  by  ('.  O'Sullivan  (.T.  Chem.  Soc.  1884).  The 
body  thus  prepared  has  been  proved  to  possess  cyto-hydro- 
lytic  as  well  as  amylo-hydrolytic  properties.  It  is  well 
known  that  the  starch  granules  of  barley  are  eroded  and 
dissolved  during  germination. 

As  the  diastase  "  translocation  diastase  "  already  present  | 
in  the  barley,  does  not  possess  the  power  of  eroding  starch 
granules  the  agent  which  does  this  must  be  produced  during 
germination.  1  proved  (Trans.  Lab.  Club  1890)  that  on 
the  third  day  of  germination  there  is  present  iu  the 
endosperm  of  germinating  barley  sufficient  diastase  to 
completely  dissolve  the  starch  when  digested  at  a  tempera- 
ture of  65°  and  this  was  observed  prior  to  any  visible 
growth  of  the  embryo. 

Baranetzkey  in  1878  found  that  the  starches  of  grain 
were  eroded  by  malt  diastase.  It  is  interesting  to 
mention  that  malt  diastase  has  not  this  action  on  potato 
starch  (C.  O'Sullivan,  J.  Chem.  Soc.  1876)  which  indicates 
that  the  diastase  of  the  germinating  potato  differs  from 
malt-diastase. 

Brown  and  Morris  established  that  the  oiastase  produced 
during  germination  is  a  secretion  of  the  absorbtive  epithe- 
lium of  the  embryo  and  have  named  it  "  diastase  of 
secretion." 

Here  then  are  the  two  enzymes  which  play  the  most 
important  part  in  rendering  soluble  and  changing  the 
material  of  the  grain,  to  the  required  extent,  in  the  pre- 
paration of  malt.  One  a  ejto-hjdrolyst  possessing  the 
power  of  dissolving  cellular  matter  (cellulose)  the  other 
an  amylo-hytlrolyst  possessing  the  power  of  dissolving 
starch. 

When  barley  is  germinated  the  proteids  which  arc 
insoluble  are  made  soluble.  However,  at  the  present  time, 
we  are  not  in  a  position  to  speak  more  definitely  about  a 
proteid-hydrolyst  than  to  infer  that  a  somewhat  similar 
process  of  solution  of  the  proteids  takes  place  to  that  of 
i  he  carbohydrates. 

I  have  proved  (Trans.  Lab.  Club,  1890)  the  presence  of 
invertnse  in  the  acrospirc  and  rootlets  of  the  embryo  barley 
plant,  which  is  unquestionably  concerned  in  the  assimilation 
of  the  metamorphosed  constituents  by  the  plant.  This 
observation  is,  I  believe,  highly  important,  supported  as  it 
is  by  evidence  which  1  have  at  hand  of  the  presence  of 
invertase  in  all  portions  of  the  grauiineaB  from  seed  to 
plant. 

The   enzymes  we  have   up   to   this   considered   are  only 

treated  from  the  point  of  view  of  the   production   of  malt, 

which  is  the  first  and  not  the  least  important  of  the   pro- 

involved  in  the  brewing  and  distilling  industries. 

The   diastase   of   secretion    plays   another   and   a   most 

essential  pari  in  the  solution  of  the  starch  of  malt  in  what 

is  called  the  "  mashing  process." 

C.  O'Sullivan   in  a   series  of  classical   papers  (J.  Chem. 

I  B76— 79  )  published  the  results  of  his   work,  "  ( )n  the 

Action  of  Malt  Extract  on  Starch,"  and  showed  that  when 

starch    i-   dissolved    by  malt   extract — diastasi — there  are 


produced  maltose  and  dextriues.  Since  1879,  although  he 
has  been  active  in  other  spheres  of  research,  he  has  ceased 
to  contribute  to  this  subject,  which  is  very  much  to  be 
regretted.  However,  the  method  of  following  up  the 
transformation  of  starch  was  established  by  him,  and  has 
led  to  numerous  ami  valuable  contributions  on  the  subject. 

Hertzfeld  in  1879  proved  the  presence  in  starch  trans- 
formations of  a  body  to  which  he  gave  the  name  of  nialto- 
dextrin,  a  combination  of  a  maltose  group  and  two  dextrin 
groups.  In  the  same  year  Brown  and  Heron  (J.  Chem. 
Soc.  1879)  published  on  this  subject  and  corroborated  in 
the  main  the  results  of  O'Sullivan. 

Brown  and  Morris  in  1890,  from  a  vast  amount  of  work, 
supported  by  practical  observations,  put  forward  the  follow- 
ing hypothesis  of  the  solution  of  starch  by  diastase  i — That 
when  starch  is  dissolved  by  diastase  there  are  produced 
maltose,  free  dextrin,  and  varying  types  of  malto-dextriu 
or  amyloins. 

Maltose  is  the  final  product  of  the  action  of  diastase  on 
starch,  anil  the  free  dextrin  is  only  hydrolysed  very  slowly 
(C.  O'Sullivan,  J.  Chem.  Soc.  1876",  127),  while,  accord- 
ing to  Brown  ami  Morris  the  amyloins,  which  are  produced 
with  the  free  dextrin,  are  rapidly  hydrolysed  to  maltose. 

I  have  not  drawn  a  distinction  between  the  brewing  and 
distilling  industries  as  to  the  use  made  of  the  enzymes. 
There  is,  however,  a  difference.  In  brewing,  the  aim  is  to 
restrict  the  action  of  the  diastase  to  suit  thn  requirements, 
whereas  in  distilling  the  object  is  to  obtain  its  highest 
action,  so  as  to  produce  the  maximum  amount  of  fermentable 
sugar. 

I  give  iu  the  following  table  a  scheme  of  the  enzymes 
concerned  in  the  brewing  and  distilling  industries  up  to 
this  stage  of  the  process — the  production  of  a  "  fermentable 
wort." 

Table  of  enzymes  which  we  know  are  concerned  in  the 
production  of  brewers'  and  distillers'  wort : — 


Origin. 


Enzyme. 


Properties. 


Holey   Diastase  of  trans- 
location. 


Germinated  bar- 
ley (malt). 


Cytase  Cyto  -  hy- 
droxys i. 


Diastase  of  secre- 
tion (Anylo-hy- 
drolyst). 


Does  not  erode  starch  gran- 
ules or  liquefy  starch 
paste,  but  dissolves  "  sol- 
uble starch." 

Dissolves  cellullar  matter 
and  is  rendered  inactive 
on  heating.  Therefere  is 
net  present  to  any  extent 
in  kiln-dried  mail. 

Liquefies  ami  bjdrolyses 
starch  paste  at  all  tem- 
peratures up  to  80°. 


The  distiller  does  not  dry  his  malt  at  as  high  a  tempera 
ture  as  the  brewer,  nor  does  he  boil  the  wort  prior  to 
fermentation,  in  fact  his  object  is  to  obtain  the  highest 
possible  diastatie  action.  The  diastase  of  the  wort  is 
present  during  the  alcoholic  fermentation  in  the  distillery, 
and  continues  to  hydrolyse  the  non-fermentable  stareh 
products  of  the  wort  to  fermentable  maltose.  In  conse- 
quence of  the  presence  in  distillers'  wort  of  the  free  dextrin, 
which  is  only  slowly  hydrolysed,  there  is  almost  invariably 
to  be  found  in  distillers'  "  wash  "  from  18  to  20  per  cent, 
of  the  original  malt  solids  unferniented,  of  which  .">  to  li  per 
cent,  is  dextrin,  and  apparently  maltose. 

Although  brewers'  and  distillers'  yeast  contains  the  wei! 
known  enzyme-iuvertase,  which  inverts  cane  sugar,  we  are 
not  able  to  say  what  function  this  fulfils  in  the  fermentation 
of  malt  wort,  other  than  the  inversion,  prior  to  fermentation 
of  the  small  amount  of  cane  sugar  usually  present. 

In  the  fermentation  of  cane  sugar  it  is  first  hydrolysed  to 
dextrose  and  levulose,  and  these  sugars  are  always  present 
in  solutions  of  cane  sugar  undergoing  fermentation. 
Maltose,  which  chiefly  composes  the  fermentable  sugar  of 
wort,  is  fermented  without  its  hydrolysed  product  being 
noticed;  it  is  in  fact  directly  fermented.  This  led  many 
to  look  upon  the  fermentation  of  maltose  as  being  analogous 
to  the  fermentation  without  previous  hydrolysis  of  cane 
sugar  by  monilia  Candida.  Fisher  (Ber.  1894,271)  has, 
however,  shown  that  from  air-dried  brewers' yeast  a  maltose- 
hydrolysing  enzj  me  can  be  extracted,  to  which  he  gave  'lie 
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nam.  ••  i k  ;lucase.'      This   work  of  I  i  I 

-Mug  tin-   presence   within  the  yeast  cell  of  a   mall 

hydrolysing  enzyme,  togethei   with  what  we  nlreadj   know 
of  ■  of  it-    bydrolysed  product,  dextrose,  daring 

mentation,  and  of  ihe  bydrolytic  functions  of  yeast,  as 
shown  bj  me  i.l  Cheni.  So.-.  1892,  593)  adds  considerable 
weighl  to  our  belief  that  hydrolysis  and  fermentation  takes 
place  a itltin  the  3  east  cell. 

The  following  arc  the  enzymes  which  we  kn  >w    . 
earned  in  the  fermentation  of  a  brewer's  wort  :— Invertasc 
unci   beer  yeast-glucase,  and  to  these  in   the  case  of  the 
distillers1  wort  we  have  to  add  <lia- 

We  moat  ool  leavi  the  question  of  translocation  d 
without  referring  to  another  and  important   part  it  plays   in 
the  brewing  industry.     In    1878  Baranetzky  drew   intention 
to  the  fact,  which  he  observed,  that  diastase  «a-  present  in 
ail  portions  of  plants  in  which  be  looked   for  it.     II,  found 
it  in  seeds,  rubers,  stems,  ami  in  the  leaves.     Brown  and 
Monis  (  Irans.  In-t.  Brewing,  1893)  showed  that  dry  hops 
which   ate  added   by   brewers    to   finished   been   remain 
diastase,  which  lias  the  power  of  hydrolysing  to  ma 
tin.'  nmyloras,  and  tin-  free  dextrin   in  oner  thus  snpplj 
fermentable  sugar  for  continuing  the  after  or  cask  fermen- 
tation. 

1  have  not  given  analyses  of  these  ensymes,  although 
there  an-  many  published,  nor  have  I  considered  their 
properties,  only  -o  tar  as  these  relate  to  the  technical 
processes  in  which  they  are  concerned. 

All  analytical  evidenci  proves  that  they  contain  

and  are  not  albuminoids,  while  it  also  shows  the  difficult) 
which  attends  their  preparation  in  a  pure  state.  It  is 
needless  to  say  that  until  an  amorphous  Bubstauce  is  proved 
e  homogeneous,  its  analysis  is  not  of  much  use,  and  to 
a. Id  to  this  we  have  in  the  ease  of  enzymes  the  greatest 
difficulty  of  all,  viz.,  -that  of  proving  their  purity  without 
altering  the  properties  upon  which  their  designation 
depends."  We  are  forced  to  the  conclusion  that  we  do  not 
know  with  certainty  the  composition  of  these  most  important 
products  ol  life. 

]>is,  i  ssii  >jr, 

Dr.  J.  J.  >i  inn K,ii  said  that  two  diastases  had  l>eeii 

mentioned  in  the  paper,  namely,  that  of  translocation  and 
that  of  secretion.  It  was  a  matter  of  regret  that  these  two 
evidently  distinct  substances  should  have  received  the  same 
name.  If  one  could  he  altered  it  would  he  a  desirable  tlm  l' 
to  do  in  order  to  prevent  confusion.  In  a  recent  article  in 
the  Bericht)  lis.';.  30,  2289)  Wroblewski  has  shown  that 
the  ordinary  diastase  of  malt  as  obtained  by  Limners' 
method  can  he  separated  into  two  distinct  compounds, 
namely,  a  solid  carbohydrate,  which  ou  hydrolysis  yields 
arabinose,  and  a  protend-like  substance,  which  alone  has 
any  diastatic  action.  Wroblewski  has  suggested  that  the 
enzymes  are  closely  related  to  albuminoids,  and  are 
probably  to  be  regarded  as  a  sub -group  of  the  proteids. 

Did  the  Chairman  know  whether  any  other  chemists 
besides  Stavenbagen  had  repeated  Buchner's  work  on  the 
isolation  of  zymase  from  yeast  (Ber.  1897,  30,  117.  Ill", 
3482 :  this  Journal,  lsy:,':,4s  and  losoi:  and  if  so,  with 
what  results  ?  If  Buchner's  work  were  confirmed,  it  would 
certainly  be  one  of  the  most  important  discoveries  in 
connection  with  fermentations  that  had  been  made  for  main 
years,  as  it  seemed  to  indicate  that  fermentations  induced 
by  organisms  were  really  fermentations  by  meai  - 
enzymes.  Was  not  the  tn/yme.  described  by  Mr.  t  I'Sullivan 
as  beer  yeast-glucase.  termed  maltase  by  Fischer,  who  first 
isolated  it  ? 

Or.  F.  Clowes  (.the  President)  had  recently  spoken  with 
a  high  authority  on  the  work  of  Bdchner,  who  seemed  to 
look  upon  his  results  as  not  proved.  It  was  remarkable 
that  no  confirmation  of  the  work  had  appeared  from  other 
investigators,  and  that  the  changes  producible  by  other 
organised  ferments  besides  yeast  had  not  been  shown  by 
Bucbner  or  others  to  be  producible  by  an  unliving  enzyme 
derived  from  the  ferment  itself.  He  was  not  aware  that 
Buchner's  work  had  been  either  confirmed  or  extended  in 
the  way  referred  to. 

The  Oiairmax  in  reply  said  that,  as  the  diastases 
prepared   from   barley   and    malt     had   been   observed   to 


jfi  real  prop  mi.  -.  Brown  ami  \i  then 

names  which  -bowed  .it  once  their  origin.     It   would   be 
advisabh   in  order  to  avoid  confusion,  wb< 
preparation  of  diastase,  to  -tat,-  it.  s ,. 

,,:"1'  malt     diastase.         Mai/,  -malt    .; 

hod]  prepared  from  maize-malt,  ina  similar  waj  lobai 

malt-diasl  i  |    hydrolysing  nt  u 

to  dextrose  (Geduld's     i 

importance  ul    indicating  thi  ,  and  when 

he  discovered  that  air-dried   bei  a  maltose 

hydrolysing  enzyme  he  called  it  beer  \    ist 
It  had  been   known  for  sometime   that   mall 

usually   prepare. I,   contained   a    nitrogenoui 

carbohydrate,  but  it  ha. I  been  fonnd  st  diffi  ul'  to 

these  in  a  pure  state.     Wroblewski'e  work   was  .  i 

addition    1,,    our   knowledge,   but   it   musl 

doubful  whether  he  had  1  ■  _  with  a  pure  diasl 

his  numbers  for  nitrogen   in  hi-  preparations  appeared   t,. 

show  that  he  was  not ;  his  analysis  ill  fact  Wl 

any     yet    published.      He    was    not    aware    of   any     l.i. 

chemist    having    repeated     Buchner's     work       Howi 
Stavenbagen   ami    Pritzkow    did    uol    confirm    Buehi 
sensational  announcement,  and  it  was   highly  improbable 
that  his  work  would  ever  be  corroborated. 

REFL1  X  CONDENSERS. 

r.V    J.    i.  si  DUOBOl  ol!.    Ill .[,..  D.8C,   ami 
■C.  B.  i  i.it.M  \n:-.  i.  -•  . 
Mr.  1  i.ii.Mvvs  explained  that    in    some  of   their  work    tin 
authors  required  to  boil  ethereal  and  alcoholic  solutions   for 
several  hours  on  the  water-bath,  using  a   reflux  condenser. 
With  the  ordi  lary  Liebig  and  bulb  condenser-  they  always 
found  that  the  large  amount   of    moisture   deposited   on   the 
outer  surface  trickled  down  over  the  cork  and    was  liable  to 
permeate  into  the  flask.      In  or.li-r  to  avoid    this  condei  - 
rionon  the  outer  surface  the  authoi  1  the  apparatu- 

(  Fig.  I),  which  had  been  constructed   for  them   by  M,  - 
George,  of  Birmingham   ami   London.     In   this  apparatus 
the  cold  water  was  made    to    pass    through    the   inner   t 
and  the   ether  or   alcohol   vapours   were   condensed    in 
annular  space  between  the  inner  and  outer  tub.-      Bj  this 
means  the  outer  surface  of  the  condenser  was    kept    warm 
and    the   deposition    of  moisture  avoided.       For    use   with 
ether  they  had  found  tin-  apparatus  a  great  improvement  on 
the  usual  form  of  condenser,  a-  in  addition  to  the  cold  water 
surface  it   also    utilised   the  cooling  action  of   the   air.  and 
condensation  was  therefore  very  complete. 

For  high-boiling  liquids  the  authors  suggested  the  follow- 
ing form   of  apparatus    (Pig.  2),  as    in   the   apparatus    first 
described  there  would  be  a  great   -train   on   the  inlet    tube 
(a)  through  extremes  of  temperature,  causing  a  liability 
crack. 
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The  authors,  of  course,  claimed  no  origiualitv  in  principle 
tor  the  apparatus  proposed  by  them,  as  an  inner  cold- 
water  c  mdensing  surface  was  already  in  us  ■  in  the  well- 
known  metallic  Soxhlet  condenser. 

Discussion. 

Mr.  John  Golding  said  that  being  in  Copenhagen  last 
summer,  he  was  shown  bv  Dr.  Storch  the  apparatus  whtch 
he  osed,  and  which,  although  different,  yet  embodied  the 
s:imr  principle  as  that  described  by  the  authors.  There 
were  5  I  of  these  appliances  going  in  the  laboratory  in  two 
of  25.  Thej  "ere  all  working  with  ether,  and  although 
lie  smelt  for  it.  he  could  detect  none  escaping.  An  ordinal -\ 
tab  some  31  cm.  long  and  3  cm.  internal 
diameter  was  drawn  out  to  til  the  cork  of  the  boiling 
flask.    Thi  which  wis  made  of  thin  white  metal, 

2}  cm.  in  diam.  and  about  7'.  cm.  long,  and  rested  on 
the  top  of  the  tube  by  the  projecting  rim  of  the  cover  as 
shown  in  Fig.  3.  This  left  an  annular  space  of  J  cm. 
between  the  condenser  and  the  tube.  This  must  be  very 
.■heap  to  make.  He  might  mention  that  the  oil  cakes  were 
extracted,  after  drying  in  a  current  of  hydrogen  or  coal  gas 
to  prevent  the  oxidation  of  the  oil  which  wjuld  otherwise 
place.  The  eaV.  in  the  form  of  a  cylinder,  was  kept 
away  from  the  sides  of  the  tube  by  projections  in  the  in- 
terior of  the  latter,  made  by  depressing  the  glass  from  the 
outside,  as  shown  at  a  and  li  in  the  figure.  This  left  a 
space  which  allowed  the  ether  vapour  to  freely  circulate 
round  the  cake. 

Mr.  R.  M.  Cavbn  said  that  there  was  considerable  loss 
with  the  ordinary  Liebig  condenser  when  working  with 
ether,  and  if  the  apparatus  described  prevented  this  it 
would  be  a  decided  advantage. 

The  Chairman  remarked  that  the  great  difficulty  with 
all  these  condensers  was  to  get  the  ether  to  permeate  the 
whole  of  the  substance  under  treatment.  The  drop  only 
went  through  the  middle  of  the  mass  leaving  portions  at  the 
sides  insufficiently  acted  upon. 

Mr.  J.  Golding  :  Dr.  Storch  found  no  difficulty  of  the 
kind  with  his  arrangement.  They  were  left  to  act  for  four 
hours  and  could  be  left  for  six  or  eight. 

The  Chairman  said  that  was  a  long  time,  but  he  had 
found  aa  hour  not  long  enough. 

Mr.  G.  J.  Ward  suggested  that  to  prevent  the  drop 
always  falling  in  the  same  place  the  bottom  of  the  conden- 
ser might  be  made  flat. 

Dr.  Sudborough,  or  it  might  have  a  number  of  glass 
balls  attached  to  the  bottom. 

Mr.  Trotmah  said  it  was  certainly  necessary  to  have  an 
apparatus  that  could  safely  he  left  to  look  after  itself.  For 
iii-tauee,  he  had  known  a  case  where  after  returning  from 
lunch  the  ether  flash  was  found  dry. 

Prof.  Clowes  said  that  in  Dr.  Thorpe's  London  labora- 
tories they  had  refrigerating  arrangements  so  that  they 
could  supply  iced  water  to  the  condensers.  Such  a  plan 
necessarily  reduced  the  losses  very  considerably.  Closing 
the  top  ol  the  condenser  he  also  thought  would  prevent  loss 
here  must  be  diffusion  by  contact  with  the  atmosphere. 

Mr.  I-'i.iiminn  replied  that  they  had  boiled  ether  vigor- 
ous!} under  it  and  found  very  little  smell  at  the  top. 

The  Cii  HUMAN  suggested  that  if  the  inner  tube  (Fig.  !  ) 
instead  of  being  plain  had  a  number  of  constrictions  the 
apparatus  would  probably  be  found  to  be  still  more  effi- 
cient. 

Meeting  held  at  the  Midland  Hotel,  Derby,  on  Wednesday, 
December  15th,  1897. 


MK.    G.   3.    WARD   IN   Till:    CHAIR. 


THE  RECOVERY  01  81  LPHUB  FROM  HYDROG1  ' 
SI  LPHIDE. 

l;v    l  .   J.    R.    0  IBULl  \.    la  .S. 

I. I.\  the  manufacture  of  sulphate  of  ammonia  from  gas- 
liquor    and    in    other    chemical    operations,    sulphuretted 
-1.     li  is  nol  permissible  to  send  it  into 
Biosphere  through  high  chimneys,  except  after  burning 


and  the  products  of  combustion  being  considerably  diluted, 
the  Alkali  Works  Regulation  Act  fixing  the  limits  of 
acidity  for  such  gases  from  chemical  work^  at  4  grain-  per 
cb.  ft.,  which  must  on  no  account  be  exceeded. 

Various  methods  have  been  adopted  from  time  to  time  (o 
get  rid  of  this  noxious  gas,  and,  at  the  same  time,  obtain 
the  sulphur  in  some  useful  form,  either  combined  or  in  the 
free  state.  One  of  the  earliest  was  to  burn  it  in  air, 
sending  the  products  of  combustion  into  sulphuric  acid 
eh  unbers. 

It  is  at  once  evident  that  '!.'!  per  cent,  of  the  air  employe  1 
i-  use  1  for  the  conversion  of  tin'  hydrogen  into  steam,  and 
consequently  the  corresponding  amount  of  inert,  useles- 
nitrogen,  which  only  takes  up  space  and  diminishes  the 
working  capacity  of  the  chambers,  has  to  be  admitted  into 
them.  This,  together  with  the  carbun  dioxide  present,  so 
reduces  the  yield  of  vitriol  from  a  set  of  chambers  as  to 
render  the  process  one  that  is  somewhat  expensive.  Apart 
from  this,  however,  it  is  not  at  every  works  where  hydrogen 
sulphide  is  produced  that  vitriol  chamhers  are  available, 
and  doubtless  these  considerations  led  Mr.  Clans  to  devise 
his  ingenious  kiln  for  the  recovery  of  sulphur  in  the  free 
state  from  this  gas  (Eug.  Pat.  3603,  July  29,  1882). 

No  one  who  has  seen  the  splendid  results  obtained  with 
the  Claus  kiln,  especially  by  the  United  Alkali  Co.  at 
Widues,  can  have  any  doubt  about  its  success.  It  is, 
therefore,  not  without  some  hesitation  that  the  author 
brings  before  you  a  method  which,  although  it  caunot 
supersede  the  Claus  kiln,  may  yet,  under  special  conditions, 
be  considered  to  have  certain  advantages  over  the  older 
plan. 

My  process  is  to  burn  the  hydrogen  sulphide  in  an 
atmosphere  highly  impregnated  with  sulphur  dioxide, 
whereby  50  per  cent,  more  sulphur  can  be  obtained  with 
the  same  amount  of  hydrogen  sulphide  than  is  passible  by 
the  Claus  method,  according  to  the  following  equation  :  — 

2H,S   |.  SO.  -  -JtLO  H    3S. 

The  practical  result  of  the  operations  in  the  Claus  kiln, 
leaving  out  intermediate  reactions  and  only  keeping  in 
view  what  goes  in  aud  what  comes  out  of  it,  may  be 
represented  by  this  equation  : — 21CS  +  2(1  =  2HoO  +  2S, 
clearly  showing  how  the  aew  process  gives  so  much  more 
sulphur  with  the  same  quantity  of  hydrogen  sulphide. 

Tin  reaction  can  be  made  to  take  place  in  an  ordinary 
pyrites  kiln,  into  which  the  hydrogen  sulphide  is  properly 
admitted,  with  due  regulation  of  the  supply  of  air  to  the 
kiln.  Or  a  combustion  chamber  may  be  provided,  the  two 
gases  being  led  into  it  by  separate  passages. 

The  sulphur,  which  sublimes,  can  be  collected  in  brick 
chambers  in  the  same  manner  as  is  done  in  the  Claus  pro- 
cess. These,  however,  will  require  less  provision  for  the 
drainage  of  water  in  proportion  to  the  amount  of  sulphur 
made. 

II. — The  above  portion  of  this  paper  was  written  in  the 
autumn  of  1893,  after  the  author  had  obtained  provisional 
protection  for  improvements  in  the  manufacture  of  sulphur 
t  Brit.  Pat   is, 424  of  Aug.  14,  1S93). 

It  may  be  interesting  to  explain  how  the  idea  of  the  pro- 
cess was  arrived  at. 

At  the  works  with  which  the  author  is  connected,  the 
H.,S  from  the  sulphate  of  ammonia  Baturators  used  to  be  burnt 
in  a  pyrites  kiln  of  the  old  pattern,  having  a  long  hearth. 
The  conversion  of  the  H2S  into  s(  >..,  which  went  forward 
into  the  vitriol  chambers  with  the  gas  from  the  pyrites,  was 
effected  without  any  cause  for  complaint.  It  was  decided 
to  replace  the  old  kiln  by  new  pyrites  burners  on  the  modern 
pattern.  The  nozzle  for  burning  the  II.,S  was  introduced 
through  the  front  wall  of  the  new  burners,  some  half  way 
between  the  top  of  the  pyrites  bed  and  the  roof  of  the  kiln. 
The  presence  of  sulphur  at  every  available  opening  proved 
that  some  detail  had  been  misunderstood.  The  admission 
of  air  to  any  reasonable  extent  seemed  insufficient  to  abate 
the  trouble,  which,  however,  was  eventually  overcome, 
although  it  took  some  considerable  time  to  exactly  find  the 
actual  requirements  in  this  respect. 

It  was  natural  that  one  should  try  to  understand  the 
cause  of  th a  extraordinarily  copious  production  of  sulphur 
referred  to.     The    author    became  convinced   that,  in    the 
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absencool  sufficient  nib  th<  reaction  thai  has  been  explained 
between  the  HjS  and  the  SO,  was  the  true  cause.  Seeiug, 
further,  the  excellent  charai  ter  of  the  sulphur  pr  tduCed  by 
cideutnl  process,  it  seemed  quite  possible  to  advance 
.1  step  mi  the  i  I. hi-  process,  a-  baa  been  ahead]  mentioned. 
The  speciun  ds  .'I  sulphur  before  yon  were  deposited  in  the 
tunnel  leading  the  gases  from  the  pyrites  burners  into  the 
chambers,  the}  will  convince  you  of  what  could  be  done 
l'\  the  u->  ol  propel  appliances  when  such  an  excellent 
.i  was  the  result  of  mere  act  idenl 

li  a ill  naturally  be  asked,  Why  was  so  promising  n  process 
not  gouc  on  with  ?  To  rely  ou  the  reaction  as  a  protection 
for  the  patent  was  of  course  out  of  the  question,  rhe 
reaction  coupled  with  particular  sources  of  the  tu 
seemed  more  promising;  still,  it  appeared  to  be  better  tu 
depend  on  some  special  design  of  the  plant. 

The  writer  therefore  waited  for  the  time  when  he  might 
be  in  a  position  to  make  the  experiments  necessary  to  take 
out  such  a  patent. 

Probably  this  matter  would  not  have  yei  com.  before 
you  had  it  not  been  that  Messrs.  Brock  ami  Barter  have 
obtained  protection  for  what  is  practically  the  invention 
that  has  been  described  to  yon  (Brit.  l'at.  i  3,844,  J 

.n   abstract  of  which  appears  in  the  Journal  of  our 
Society.  Vol.  XVI.,  i1    ■  ibjecl   ol  tin-  pap<  i   is  in 

no  »;i\  to  institute  any  prior  claim,  but   rather  to  show  the 

gmat    value  that    may   attach    to  the    invention,  ami    to  beat 

witness  to  the  excellence  of  the  produel  and  likely  efficiency 
of  the  process. 

t  hie  niu-t  Bnppose  thai  Messrs.  Brock  ami  Hurler'-  claim 
is  founded  on  the  plant  and  apparatus,  although  a  superficial 
glance  at  the  abstract  in  our  Journal  mi;;ht  lead  one  to 
infer  that  they  relied  for  its  protection  on  the  reaction 
between  the  two  ^a-cs  concerned. 

This  form-  a  telling  illustration  of  what  can  happen  with 
our  present  patent  laws.  Formerly,  assuming  that  the 
invention  of  Messrs.  Brock  ami  Hurler  had  been  the  same 
as  that  cf  the  author,  it  could  nothavi  stood  as  the  latter 
would  have  been  published,  even  though  only  provisional 
protection  was  accorded  to  it.  At  the  present  time,  how- 
ever,  inventions  that  are  only  provisionally  protected  remain 
secret,  and  the  consequence  is  the  possibility  of  an  inventor 
who  has  patented  a  process,  but  who  ha-  allowed  his 
privilege  to  laps,  after  provisional  protection,  finding  that 
he  cannot  use  bis  own  process  without  the  permission  of  a 
subsequent  patentee.  When  the  provisional  specifications 
were  published  after  the  abandonment  of  a  patent  th 
not  happen,  but  of  course  the  whole  world  was  alsoat  liberty 
io  use  the  invention. 

There  is,  however,  another  and  very  different  point  of 
view.  A  patentee  who  finds  that  he  has  made  a  serious 
blunder  in  a  provisional  specification,  can  now  drop  it  and 
take  out  another  patent  without  disclosing  anything  to 
the  public  or  to  his  rival-  that  might  lead  to  his  being 
anticipated.  Xor  could  anything  that  he  may  himself  have 
said  in  his  abandoned  specification  do  him  any  injury  when 
taking  out  a  new  patent.  Ibis  might  well  happen,  and  in 
fact,  to  the  author's  knowledge,  did  happen  ou  one  I 
occasion  when  the  specifications  of  patents  that  had  only 
been  granted  provisional  protection  were  published. 

In-,  i  SSIOJJ. 

Mr.  R.  M.  Cavkj<  said  that  the  reaction  betwi 
SI  >  .  by  which  -nip  ur  "a-  liberated,  was  well  known  as  a 
lecture  experiment  He  supposed,  however,  that  the  object 
of  the  paper  was  to  show  it-  application  to  a  practical 
purpose.  He  did  not  see  that  the  proposed  process  made 
made  any  more  sulphur  from  the  HjS  than  the  Claus 
process  did.  The  extra  amount  was  obtained  by  using 
something  that  added  to  the  total  of  the  sulphur-containing 
gases. 

Mr.  I..  Akchbutt  asked  what  part  the  oxide  of  iron 
took  in  the  experiment  described.  Was  the  Claus  kiln 
mentioned  in  the  abstract  of  Brock  and  II niter's  patent  an 
essential  ? 

Mr.  ADAMS  said  it  seemed  unnecessary  to  use  any 
pyrites.  The  SO.,  might  be  obtained  by  burning  a  portion 
of  the  HaS  in  air  and  mixing  it  with  the  other  portion  of 
the  11  - 


iiukm»\   remarked  that,  although  only  ren 
related  to  be  might  mention  tbat  tin-.*  hud 

if  emitting  HjS  I  blast 

furnaces.      Vlthough    I i _s   would    uo  doubl   b.    g< 
within  the  furnu  e  how  it  could  remain  as 

such  in  the  Same  at  the  top. 

Mr.   I'm;   ii  v.    replying,    said    il    was    quite    true    that 
ml  containing  sulphur  had  to  be  supplied  in  order  to 
get,   in  process   dt  -  i  ibi  ■!    :  l  laus 

procesSi     As.  however,  such  material  could  be  obtained  very 
cheaply,  the   objection    had    littl  iron 

Chemical  Works,  for  example,  they  had  hundreds 
pj  rites  smalls  from  coal  brasses,  which,  although  <  intaining 
some  in  per  cent,  of  sulphur,  were  merely    cu  lib 
ground  for  wanl  of  some  such  process,     lie  would  add  that 
the  difficulty  of  carrying  on  experiments  with  thi 
was  very  great,  owing  to  the  stringency   of  the   llkali  Act. 
11.   fell  quite  confident  that  plant  could  readily  b-  put  up  to 
render  the  recovery  of  the  sulphur  contained  in  the  smalls 
referred  to  commercially    successful,  bul  there  was  always 
tin'  danger  that  it  might  not  be  possible  to  do  u  without  i 
greater  escape  than  the  Act  allowed, viz.,  I  grains.     ludi 
he  might  say  thit  this  was  only  a  legal  limit,  for,  a-  a  matter 
of  fact,  the   average   .-ape   from  their   vitriol   chambers 
would  ire  than   half  that  figure      So  Ion  was  it  at 

times  that  the  last  test  taken  by  Her   Majesty's  Inspei 
was   only   O'S.     To  hope  to  ap|  h  figures  with 

experimental  plant  was  out  of  the  question,  ami  the  fear  of 
normally  exceeding  the  Act  limit,  after spruding  a  consider- 
able -inn.  .in  1  being  unable  tu  come  within  it  without  such 
further  expense  a-  to  render  the  process  a  losing  one.  was 
ledly  a  deterrent.  In  reply  to  Mr.  Archbutt,  he  did 
not  think  that  the  oxide  of  iron  took  any  part  in  the  reaction 
between  the  tl_.S  and  the  S(  >_.  in  the  pyrites  kiln.  The 
burning  pyrites  emitte  1  SI  I .,  which  met  the  1'  S  being  fed 
into  the  kilu  some  distance  above  the  bed  of  pyrites.  I 
tainly  in  the  abstract  of  the  potent  to  which  reference  had 
been  made  (this  Journal,  Vol.  XVI  ,  p.  536),  it  was  stated 
that  Brock  and  Hurter  passed  the  mixture  into  a  Claus 
kiln,  so  that  ]  ossibly  in  that  case  the  otide  ol  iron  did  take 
part  iu  the  reaction,  the  process  mentioned  by  Mr. 
Adam-    had  be-  sted    for   obtaining  sulphur 

■  HjS,  but  in  that   case  tile   assistance   that  the  pro 
di  scribed  in  th.-  paper  gave  to  gel   sulphur  from  an  other- 
wi-e  worthless  pyrites  was  sacrificed. 

THE  ESTIM  ITION  nl'  CUPROUS 

OXIDE  BY   MEANS  OF  SVANDARD    POTASSIUM 

PERMANG  \NATK  SOLUTION. 

l:v    K.    M     ■   LVEM,    l:—..    1.1.'..     IND    U.FBBD    nil. I., 

University  College,  Nottingham. 

I  >\y.  of  the  author-  was  recently  engaged  in  the  investiga- 
tion of  the  composition  of  a  mixture  of  cuprous  oxide  with 
metallic  copper  and  an  insoluble  basic  cupric  -alt.  and  it 
was  found  desirable  to  c-timatethe  proportion  in  which  the 
cuprous  compound  occurred,  by  means  of  a  volum- 
method  depending  upon  its  oxidation  to  the  cupric  state. 
The  use  of  chlorine,  bromine,  or  iodine  in  any  form  for  this 
purpose  is  inadmissible,  because,  when  a  solution  of  a  cuprie 
-alt  is  brought  into  contact  with  potassium  iodide  and 
starch,  such  as  would  be  used  as  an  indicator  in  connection 
with  the  above  oxidising  agents  a  blue  colour  is  at  once 
produced,  owing  to  the  liberation  of  free  iodine,  consequent 
upon  the  formation  of  cuprous  iodide. 

preliminary  qualitative  experiments  showed  that  an 
acidified  solution  of  potassium  permanganate  readily  oxidises 
a  cuprous  compound  to  the  cuprie  state  :  and  we  have  suc- 
ceeded in  making  use  of  this  reaction  for  the  estimation  of 
cuprous  compounds,  and  more  especially  of  cupiou-  oxide. 

A  -   anion  of  cuprous  chloride  in   hydrochloric  acid  is 
completely  oxidised    by  a   solution    of   potassium  perman- 
ganate, but  considerable  difficulties  have  to  be  overcome  iu 
the  adaptation    of   thi-    process   for    quantitative   ana 
The  reason  for  these  difficulties  is  twofold. 

Firstly,  the  solution  of  cuprous  chloride  very  readily 
undergoes  oxidation  on  exposure  to  air,  and  the  results 
would  therefore  be  low  from  this  cause. 
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-  ondly,  the  use  of  hydrochloric  acid  in  connection  with 
ssium  permanganate  solution  is  liable  to  be  attended 
nith  oxidation  of  the  acid  itself  and  the  evolution  of 
chlorine.  This  result  would  introduee  a  positive  error  into 
the  determination  ;  and  indeed,  unless  the  oxidation  of  the 
hvdrochloric  acid  is  prevented,  the  end  of  the  reaction  is 
rendered  very  uncertain  by  the  gradual  fading  of  the  per- 
manganate solution,  after  a  supposed  fixed  point  has  been 
reached. 

The  first  of  these  difficulties  has  been  overcome  b\  ex- 
cluding air  from  contact  with  the  solution  during  the 
titration,  by  means  of  a  current  of  carbon  dioxide  gas.  The 
•id  difficulty  was  met  by  employing  a  solution  of 
magnesium  sulphate  in  conjunction  with  the  hydrochloric 
acid,  and  always  carrying  out  the  titration  under  similar 
conditions. 

The  most  favourable  conditions  for  success  were  ascer- 
tained by  a  series  of  preliminary  experiments,  with  different 
proportions  of  acid,  magnesium  sulphate  solution,  and  water. 
Air-free  water  was  used  throughout  the  experiments,  both 
for  dilution  and  for  the  preparation  of  the  solutions  of 
hydrochloric  acid  and  magnesium  sulphate. 

The  following  is  the  manner  in  which  we  have  carried 
out  the  volumetric  estimation  of  cuprous  oxide  according 
to  the  above  principle. 

The  cuprous  oxide,  from  whatever  source  obtained,  hav- 
ing heen  thoroughly  washed  with  hot  water,  to  remove  :m\ 
soluble  impurities  adherent  to  it.  is  received  in  a  stoppered 
tube  of  100  c.c.  capacity,  and  a  little  water  is  added  to  it. 
The  air  is  then  expelled  from  the  tube  by  means  of  a  brisk 
current  of  carbon  dioxide  gas,  and  during  the  passage  of 
the  gas.  dilute  hydrochloric  acid  (1  part  strong  acid  to  3 
parts  water)  is  added  from  a  pipette  in  sufficient  quantity 
just  to  dissolve  the  cuprous  oxide.  The  mouth  of  the  tube  , 
is  closed  and  the  contents  gently  agitated  to  effect  complete 
solution.  The  liquid  thus  obtained  should  be  quite 
colourless. 

Meanwhile  about  300  c.c.  of  cold,  air-free  water  are  placed 
in  a  beaker  of  450  c.c.  capacity,  together  with  a  quantity 
of  magnesium  sulphate  solution,  containing  300  gnus,  of 
the  crystallised  salt  per  litre.  The  volume  of  this  solution 
used  must  not  be  less  than  double  that  of  the  dilute  hydro- 
chloric acid  employed  to  dissolve  the  cuprous  oxide. 

In  most  of  our  experiments  from  20  to  25  c.c.  of  dilute 
acid  and  50  c.c.  of  the  magnesium  sulphate  solution  were 
used. 

A  stream  of  carbon  dioxide  gas  is  directed  on  to  the  sur- 
face of  the  liquid  in  the  beaker,  the  solution  of  cuprous 
chloride  quickly  added  from  the  tube,  and  the  titration 
immediately  proceeded  with.  A  white  precipitate  of 
cuprous  chloride  will  be  formed  on  pouring  the  solution 
into  the  water  in  the  beaker,  unless  an  undue  excess  of  acid 
has  been  employed.  The  formation  of  this  precipitate  is 
advantageous,  since  in  this  case  atmospheric  oxidation  is 
much  less  likely  than  when  the  cuprous  chloride  remains 
in  solution. 

The  solution  of  potassium  permanganate  used  should 
contain  about  5  grins,  of  the  salt  per  litre. 

If  the  experiment  is  carried  out  under  (he  above  condi- 
tions, no  difficulty  is  experienced  in  judging  the  end  of  the 
I  ion,  since  a  pure  ]  link  colour  remains  for  a  longtime 
without  fading.  This  colour  is  slightly  bluer  than  that  due 
to  potassium  permanganate  alone,  owing  to  the  cupric  salt 
present.  If  the  proportion  of  magnesium  sulphate  to 
hydrochloric  acid  is  diminished,  the  pink  tint  of  the  per- 
manganate fade-  after  the  oxidation  of  the  cuprous  oxide 
is  complete,  owing  to  the  action  of  the  oxidising  agent  upon 
the  hydrochloric  acid,  and  if  the  proportion  of  water  is 
diminished  a  similar  effect  is  observed.  We  have  also  fouud 
that  by  using  a  larger  proportion  of  water  than  that  stated 
above,  irregularities  are  introduced  which  interfere  with  the 
accuracy  of  the  pro 

The  following  results  ere  obtained  iu  the  estimation  of 
the  cuprous  oxide  precipitated  from  Fehling'e  solution  by 
a  known  volume  of  a  solution  of  invert  sugar. 

The  amount  of  cuprous  oxide  which  was  obtained  from 
an  equal  volume  of  the  invert  sugar  solution,  mid  which 
was  weighed    as  such  on    a    tared  filter,  is   placed    side  by 


side  with  the  amounts  calculated   from  the  results  of  the 
titration  : — 


Cus<  1  titrated. 


Cu^O  weighed. 


C.C.  KMnll,  Solution 

Unit. 

I. 

IT'S 

0-19SJ 

11. 

17-3 

0-1W8 

III. 

17-4 

0-W59 

The  weight  of  CusO  corresponding  to  the  potassium 
permanganate  solution  used  is  calculated  by  multiplying 
the  oxygen  value  of  the   number  of  c.c.    employed  by  tbe 

factor  8-9lf=  C"  "l. 
>.  O    > 

The  above  results  are  a  little  low,  owing  to  the  fact  that, 
however  great  the  precautions  taken,  slight  oxidation  of 
the  cuprous  solution  does  take  place  previous  to  its  titra- 
tion. It  will  appear  that  much  eare  is  necessary  for  the 
carrying  out  of  the  above  process,  and  that  it  may  easily 
fail  if  any  of  the  precautions  above  mentioned  are  neglected. 
With  practice,  however,  fairly  accurate  results  may  be 
obtained,  and  the  process  is  quickly  carried  out. 

We  have  now  to  describe  a  modification  of  the  above 
process,  in  which  the  use  of  hydrochloric  acid,  and  also  of 
carbon  dioxide  gas,  is  done  away  with,  and  which  can 
therefore  be  performed  with  greater  ease  and  expediency. 
Cuprous  oxide  cannot  be  dissolved  by  oxy  acids,  such  as 
sulphuric  and  phosphoric  acid,  because  the  corresponding 
cuprous  salts  do  not  appear  capable  of  existence  under 
ordinary  conditions.  In  such  cases  the  cuprous  oxide  is 
resolved  into  metallic  copper,  and  the  cupric  salt  of  the 
acid  used.  Sulphuric  acid,  therefore,  cannot  be  substituted 
for  hydrochloric  acid  in  the  above  process.  Various  other 
solvents  for  cuprous  oxide  were  tried  by  us  in  order  to 
dispense  with  the  use  of  hydrochloric  acid,  and  so  of  mag- 
nesium sulphate,  but  without  success.  Potassium  perman- 
ganate solution  acts  slowly  upon  the  metallic  copper, 
separated  from  cuprous  oxide  by  means  of  sulphuric  acid, 
but  such  oxidation  cannot  be  employed  as  the  basis  of  a 
volumetric  process. 

Dr.  Frank  Clowes  suggested  to  us  that  possibly  by 
mixing  together  sulphuric  acid  and  potassium  permanganate 
solution  in  suitable  proportions,  and  adding  this  mixture 
to  the  cuprous  oxide,  the  separation  of  metallic  copper 
might  be  prevented.  This  we  have  found  to  be  the  case. 
Cuprous  oxide  dissolves  completely  in  a  solution  of  potas- 
sium permanganate  acidified  with  sulphuric  acid,  forming 
cupric  sulphate. 

We  have  therefore  employed  this  reaction  as  the  basis  of 
a  modified  process,  by  means  of  which  cuprous  oxide  can  be 
estimated  volumetrically.  Kxcessof  the  acidified  potassium 
permanganate  solution  is  added  to  the  cuprous  oxide,  and 
the  resulting  solution  is  titrated,  under  suitable  conditions, 
with  a  solution  of  oxalic  acid  until  the  purple  colour  of  the 
permanganate  is  discharged.  Toe  following  are  the  ex- 
perimental details  of  the  process  :  — 

Dilute  sulphuric  acid  (1  part  of  acid  to  3  parts  of  water) 
i-  a  Med  to  the  standard  potassium  permanganate  solution 
in  the  proportion  of  four  to  one.  25  c.c.  of  the  per- 
manganate solution  suffice  if  the  quantity  of  cuprous  oxide 
does  not  exceed  0*2  grm.,  and  a  mixture  of  this  with 
loo  c.c.  of  the  dilute  acid  is  poured  upon  the  clean  cuprous 
oxide   contained   in  a   beaker  of  suitable  size.     The  liquid 

is  stirred  with  a   glass   rod   to  pro te    solution,  and   when 

the  cuprous  oxide  is  dissolved,  boiling  water  is  added  to 
the  solution  in  sufficient  quantity  to  raise  the  whole  to  a 
temperature  of  45° — 50°  C,  care  being  taken  not  to  exceed 
the  latter  temperature.  Standard  oxalic  acid  i~  then  added 
until  the  colour  of  the  permanganate  solution  is  discharged. 
A  neutral  tint  is  produced  just  before  the  end  of  the 
reaction,  this  being  due  to  the  mixture  of  the  pink  colour 
with  the  bluish  tint  of  the  cupric  salt.  Finally,  after 
becoming  nearly  colourless,  the  solution  assumes  a  clear 
bluish-green  colour,  and  the  indication  of  the  completion  of 
the  reaction  thus  observed  is  very  delicate. 

It  is  convenient  to  employ  oxalic  acid  solution  of  such  a 
strength  that  1  c.c.  is  equivalent  to  1  c.c.  of  the  potassium 
permanganate  solution.     The  volume  of  the  latter  solution 
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employed  for  the  oxidution  of  the  ouprous  oxide  is  then 
e  Dumber  - 
solution  used  from  25  c.o.  The  oxalic  acid 
solution  Bhould  be  standardised  by  the  use  of  the  acidified 
permanganate  solution  iu  the  same  manner  as  In  the  actual 
estimation. 

Tli<-  vessel  containing  the  acidified  permanganate  solution 
must  not  be  heated  bj  means  of  a  flame  previous  to  use,  as 
local  overheating  tends  to  cause  the  separation  of  a  brown 
precipitate  of  a  nydrated  oxide  of  manganese  on   the 
sequent  addition  ol  oxalic  acid  ;  and  in  anj  i  -tilts 

arc  variable  if  the  temperature  of  the  solution  is  too  high. 

We  obtained  the  two  following  pairs  of  results  by 
titration  and  weighing  of  the  amounts  of  cuprous  oxide, 
which  ni-ri'  precipitated  from  Fehling's  solution  in  each  case, 
by  equal  volumes  of  Bolutious  of  invert  sugar: — 


I. 

11. 


0-19tS 


v  Weighing. 


0-1960 
0-19« 


Volumetric 
Method. 


Gravimetric 
M  thod. 


Glucose  . 

Moisture. 

Asb 


117 

li'l 

■ 

1-7 

f7 

M       - 

- 

The  most  important  application  of  this  process  is  its  nse 
in  the  analysis  of  sugars  by  t lie  determination  of  their 
cupric  reducing  power.  For  this  purpose  the  hoi  solution 
of  sugar  is  introduced  into  excess  of  Fehling's  solution 
oontained  in  a  beakei  in  the  water  bath,  and  the 

reduction  allowed  to  ■      ■    l  I  minutes,  accordii 

the  method  recommended  by  C.  O'Sullivan  (Watts' Diet., 
art.  Sugar). 

After  the  removal  of  the  beaker  trom  tbe  water  bath,  the 
clear  blue  supernatant  liquid  i-  decanted  through  a  suitable 
filter,  and  the  precipitate  washed  several  times  by  decanta- 
tion  until  it  is  free  trom  alkali  and  organic  matter.  Care 
should  be  taken  to  transfer  as  little  as  possible  of  the 
cuprous  oxide  to  the  filter  during  the  process  of  washing. 

When  the  cuprous  oxide,  both  in  the  beaker  and  on  the 
filter,  is  .p'ite  clean,  a  small  quantity  of  the  previously  pre- 
pared acidified  permanganate  solution  is  poured  upon  the 
filler  so  as  to  cover  tbe  red  stain  of  cuprous  oxide,  audit 
is  allowed  to  remain  in  contact  with  the  filter  for  a  few 
seconds  only.  A  pointed  glass  rod  is  next  pushed  through 
the  bottom  of  the  filter  paper,  and  the  paper  is  then 
thoroughly  washed  with  hot  water,  the  solution  and  wash- 
ing! being  allowed  to  run  into  the  beaker  containing  the 
cuprous  oxide  to  which  the  remainder  of  the  acidified 
permanganate  solution  has  been  previously  added.  The 
action  of  the  permanganate  upon  the  filter  paper  itself 
during  the  time  during  which  the  solution  is  iu  contact  with 
it  is  so  slight  as  to  be  negligible.  We  could  not  detect  any 
diminution  in  the  oxidising  power  of  the  permanganate 
owing  to  such  eontact.  A  slight  stain  of  metallic  copper  is 
sometimes  left  upon  tbe  filter  paper,  but  this  too,  when  it 
occurs,  is  so  small  as  not  to  affect  the  accuracy  of  the 
titration.  Any  possible  error  which  might  arise  from 
incomplete  oxidation  of  the  cuprous  oxide  on  the  filter,  is 
hot  avoided  by  allowing  the  precipitate  to  settle  thoroughly 
after  each  washing,  so  as  to  transfer  very  little  precipitate 
to  the  filter.  We  find  that  the  whole  process  ran  generally 
be  completed  within  about  half  au  hour  of  the  removal  of 
the  beaker  from  the  water  bath. 

The   following   results,  expressed    in    |  -.   have 

been  obtained  by  us  in  tin-  analysis  of  two  samples  ol  sugar 
by  this  process.  The  factor  0"  5045  has  been  used  for  the 
conversion  of  weight  of  cuprous  oxide  into  weight  of 
dextrose,  levulose,  Or  invert  sugar.  Analyses  carried  out 
by  direct  weighing  of  cuprous  oxide  are  placed  side  by  side 
with  the  results  obtained  by  the  volumetric  method  : — 

Analysis  of"  Brown  Sugar." 


Hi 

Met] 

Sucrose 

II 

mi  -  -  • 

The  author-  are  of  opinion  that  this  process  will  be 
found  distinctly  quicker  than  methods  di  pending  i  n  the 
weighing  of  cuprous  or  cupric  oxide,  even   leaving  ui 

>n  the  time  necessarj  for  the  drying  ol  the 
precipitate  when  it  is  weighed  in  any  form.  The  per- 
manganate Bolution  whet  once  standardised  will  keep 
unchanged  for  a  long  time,  and  the  solution  of  oxalic  acid 
will  remain  at  a  constant  strength  for  several  week- 
It  will  be   evident    that    the    process    can    Only  be    apph.d 

for  the  estimation  of  saccharine  sub-tain.-  which  will 
precipitate  cuprous  oxide  in  such  a  state  that  it  can  be 
readily  washed  free  from  organic  matter.  Whenever,  iu 
fact,  it  is  permissible  to  weigh  cuprous  oxide  as  such,  this 
method  ma)  be  substituted  for  the  gravimetric  process  with 
considerable  saving  of  time. 

Disoossion. 

Mr.      An.  lira   li    said     In     though)    it     would     be    B 

advantage  to  be  able  to  estimate  the  cuprous  oxide  by 
titration  rather  than  to  weigh  it.  In  order  to  do  away  with 
an\  possible  aetiou  of  the  filter-paper,  win  not  tiller 
through  asbestos ?  It  might  also  be  found  advantageous 
to  use  hydrogen  peroxide  instead  of  oxalic  arid  to  estimate 
the  excess  o' permanganate.  It  had  the  advantage  that  it 
could  the  cold,  and  he  might   say  could  he   pre 

pared  at  any  time  by  dissolving  sodium  peroxide  in  dilute 
sulphuric  acid. 

Mr.  Adams  described  a  method  of  preparing  asbestos 
filters.  Long-fibre  asbestos  was  cut  up  into  bits  about  an 
eighth  of  an  inch  long,  washed  with  hydrochloric  acid,  sus- 
pended in  water,  and  a   small   quantity  poured  into  ,\  (,  ioch 

hie  held  air-tight    in  :i   funnel   bj    mean-  of   a  i 
of  india-rubber  tubing,  and  connected  up  to  u  filter-pump. 
The  thin  mat  of  fibre-  thu-  formed  made  an  excellent  filter. 

<$Tottt5l)  ^rrtion. 

Chairman  :  <:.  T.  Beilby. 

Committet  : 

\.  i  .  .1.  i 'hai  her.  A.  Macdonald. 

John  t  U. ' !.  Blensies. 

K.tox.  >  r  K.  Pulhir. 

i  .  \.  Fawsitt.  J.  B.  Headman. 

J.  dray.  H.  l: 

D.  llarri-.  1'.  Bottenburg. 

It.  \.  [nglis.  E.C.  C.  Stanford. 

Bobt  Irvii  R.  T.  Tnon 

//"   .  -  /•. 

Thorn::  Glasgow. 

SESSION  1897-08. 
ay,  Jan.  24th :— 
Mr.  L.  Pitblado.     '  Cyanide  Practice  in 

Mr.  Charles  J.  Ellis.    "T  -   item  relation  to 

their  Treatment  by  the  Cyanide  l'r 


Meeting  held  at  Broxburn  on  Monday.  Xoc.  29/A,  1897. 


1IB.    Q.    T.    BKILBV    I.N    THE    CHAIR. 


ioo-o 


THE  AUTOMATIC  MECHANICAL  DRAWING  OF 
SHALE    RETORTS. 

The  Chuumin   said  that  as  the  first  item  on  the 
was  the  reading  of  certain  papers  and   discussion   on   the 
mechanical  drawing  of  shale  retorts,  he  thought  it  desirable 

:-s  iu  review  on  the   screen  the    historical  collection  of 
■-    which    were     shown    at    the     October     meeting    in 
_:ow. 
The  retorts  were  then  shown  on  the  screen. 
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THE   IIISTOKY    OF    SHALE 
BROXBURN. 


RETORTS    AT 


I'.v    NORMAN    M.    HENDERSON. 

It  is  perhaps  quite  appropriate  that  the  Scottish  Section  of 
the  Society  of  Chemical  industry  should  meet  tit  Broxburn 
to  discus-  the  retorting  of  shale,  for  Broxburn  district  has 
been  associated  with  the  manufacture  of  oil  from  shale  for 
ov<  i  36  years,  and  it  may  not  be  out  of  place  for  me  to  give 
a  summary  of  the  history  of  the  trade. 

It  was  in  lSj'.i  that  Mr.  Robert  Bell  leased  the  minerals 
in  this  district,  Tor  the  purpose  of  working  coal  and  iron- 
stone, lie  shortly  afterwards  found  large  supplies  of  rich 
shale  on  the  ground,  capable  of  yielding  over  30  gallons  of  I 
crude  oil  per  ton,  and  he  made  arrangements  in  1861  with 
Mr.  Faulds,  of  Glasgow,  to  supply  him  with  a  daily  quantity 
of  shale.  Mr.  Faulds,  in  company  with  some  others,  erected 
a  -mall  work  in  186:.',  just  north  of  the  canal,  and  set  up 
36  horizontal  retorts,  but  they  abandoned  the  works  shortly 
afterwards,  because  the  price  of  crude  oil  fell  below  Is.  per 
u.  Mr.  Fernie  then  took  them  up,  in  1861,  added  32 
vertical  retorts,  and  abandoned  them  in  1866;  hut  they 
were  again  restarted  shortly  after  by  a  firm  known  as  the 
■'  i  ilasgow  Oil  Company." 

In  1862,  Mr.  M'Lintoek  also  erected  12  horizontal  retorts 
at  Roman  camp  ;  these  became  the  property  of  Mr.  Wm. 
Eraser,  of  Broxburn,  in  180.5.  who  increased  the  number  of 
retorts  to  75,  and  also  erected  a  small  refinery.  In  1862 
Mr  John  Toy  liter  and  Messrs.  Miller  and  Steele  encted 
small  works  at  Broxburn;  while  in  1863  Mr.  Robert  Bell 
erected  100  horizontal  retorts  at  Stewartfield,  and  in  1865 
KiO  horizontal  retorts  at  Greendykes.  Then,  in  1869, 
Mr.  James  Liddell  erected  a  crude  oil  work  of  40  horizontal 
oval  retorts,  and  was  the  last  to  stop  in  1877. 

A  small  refinery  was  put  up  in  1863-61,  and  worked  for 
several  years  by  Mr.  Thomas  Hutcheson. 

Most  of  these  little  works,  however,  being  unable  to 
continue  at  a  profit,  had  fallen  into  the  hands  of  Mr.  Bell, 
when,  in  1877,  the  Broxburn  Oil  Company,  Ltd.,  was 
formed,  took  over  Mr.  Bell's  lease,  and  started  operations  on 
a  large  scale. 

I  do  not  think  it  is  too  much  to  say  that  the  advent  of 
the  Broxburn  Oil  Company,  Ltd.,  opened  up  a  new  and 
brighter  epoch  in  the  history  of  the  oil  industry  in  this 
district.  Before  they  commenced  operations,  the  prices 
obtained  for  products  were  such  as  would  now  be  regarded 
as  enormous,  but  the  cost  of  manufacture  was  so  great  with 
the  old  plant  that,  despite  these  high  prices,  the  trade  was 
quite  unprofitable. 

The  old  retort  plant  on  the  ground,  which  the  Broxburn 
<  lil  Company  took  over,  was  of  various  kinds,  but  mostly 
horizontals,  with  a  few  old  vertcals.  The  "  horizontals  "  at 
Greendykes  were   mostbj    cylindrical  ;n   shape,  and   about 

9  ft.  long  ;  the  "  horizontals  "  a;  the  Albyn  Works  were  of 
various  forms — one   kind  was  rectangular   in   shape,  about 

10  ft.  long,  with  charging  hoppers  on  the  top.  and  the  other 
kinds  were  of  the  oval  description,  from  2  ft.  3  in.  to 
2  ft.  6  in.  wide  by  about  1  ft.  3  in.  high,  and  varied  from 
9  ft.  to  10  ft.  long.  Some  of  these  had  charging  hoppers 
on  the  top,  and  others  were  charged  from  the  end,  like  a 
gas  retort.  The  buildings  and  general  construction  of  these 
retorts  were  of  the  most  fantastic  description,  and,  if  they 
could  be  -<in  now  as  !  saw  them,  would  form  an  interesting 
study  to  the  modern  oilworks  manager. 

After  four  months'  trial  of  these  old  retorts,  while  the 
erection  of  their  refinery  was  proceeding  at  Broxburn,  the 
Broxburn  Oil  Company  found  that  it  would  never  pay  to 
continue  using  them,  and  the  question  of  retorts,  therefore, 
became  one  of  paramount  importance  to  the  company. 

At  that  time  there  were  several  retorts,  by  various  in- 
ventors, in  tli.'  market,  the  more  prominent  two  competing 
retorts  being  Messrs.  Y<  iuil'.  Scott,  and  Stephen's,  1872, 
known  as  the  "  Gas  Lute  "  retort,  and  my  own  1873  retort, 
Patent  No.  1327,  both  designed  for  the  utilisation  of  the 
at  shale  as  fuel. 

The  merits  of  all  the  various  retorts  were  taken  into 
careful  consideration  by  the  Broxburn  Oil  Company,  and 
they  finally  adopted  the  "  Henderson"  retort,  1873  patent. 


The  erection  of  these  "  Henderson"  retorts  at  Broxburn 
in  1878  proved  a  great  ami  immediate  success.  The  cost 
of  the  manufacture  of  the  crude  oil  was  reduced  by  50  per 
cent.,  as  compared  with  the  cost  from  the  old  retorts,  and  it 
also  effected  a  very  great  saving  in  the  costs  as  compared 
with  the  retorts  generally  in  use  elsewhere  at  that  time. 
For  example,  the  cost  of  the  crude  oil  from  the  old  retorts 
at  Broburn  was  J-28i/.,  while  the  cost  of  the  crude  oil  from 
the  "Henderson"  was  only  2-31rf.  per  gallon.  These 
prices  do  not  take  credit  for  the  sulphate  of  ammonia. 

It  is  also  to  be  noted  that  the  "  Henderson"  retort  gave 
a  yield  of  16  lb.  to  17  lb.  of  sulphate  of  ammonia  per  ton  from 
Broxburn  shale,  as  compared  with  j  lb.  to  7  lb.  from  the  old 
retorts.  This  larger  yield  of  sulphate  of  ammonia  would 
further  considerably  lessen  the  nett  cost  of  the  crude  oil,  if 
credited,  the  nett  valve  of  the  sulphate  of  ammonia,  after 
deducting  the  cost  of  production,  &c,  being  14/. 

The  best  retort  generally  in  use  elsewhere  at  this  time 
was  what  was  known  as  the  oval  "  vertical."  The  cost  of 
the  crude  oil  from  the  best  constructed  of  this  retort 
averaged  3 •  27d..  or  practically  one  penny  more  that  the 
cost  per  gallon  from  the  "  Henderson  "  retort. 

Besides  this,  the  "  Henderson  "  retort  with  the  Broxburn 
shale  gave  a  yield  of  :13  galls,  of  crude  oil  per  ton,  and  as 
the  retort  was  worked  at  a  low  temperature,  the  crude  oil 
was  of  excellent  quality,  easily  refined,  and  contained  a  high 
yield  oi  paraffin  scale. 

The  retort  was  an  intermittent  one,  and  utilised  the  spent 
shale  as  fuel  for  the  next  charge  by  dropping  it  hot  iuto 
the  furnace  below.  It  was  heated  from  without  by  the 
combustion  of  its  own  permanent  gas  and  that  of  the  spent 
shale,  supplemented  as  required  with  about  one  quarter  cwt. 
of  coal  to  the  ton  of  shale. 

It  was  heated  within  by  the  introduction  of  superheated 
steam.  The  charge  was  left  in  the  retort  for  16  hours  at 
least.  The  longer  the  shale  was  left  in  the  retort,  acted  on 
by  the  superheated  steam,  the  greater  was  the  yield  of 
ammonia  ;  but  at  this  time  it  was  not  considered  profitable 
enough  to  leave  it  in  beyond  a  certain  time,  and  the  time 
that  paid  best  had  to  he  determined  by  experience.  This 
suggested  that  a  longer  distillation  under  proper  conditions 
would  give  increased  ammonia. 

It  is  uot  necessary  for  me  to  give  any  further  and  more 
minute  description  of  this  retort,  because  that  is  already- 
given  in  a  paper  by  Mr.  I).  R.  Steuart,  which  appeared  in 
this  Journal,  1889,  lot) ;  and  in  the  Gas.  Inst.  Trans.  1887, 
21. 

Meanwhile  the  Young  and  Bcilby  retort  came  out,  giving 
its  large  increase  of  ammonia,  associated  with  a  great 
increase  of  temperature  inside  the  retort  during  the  second 
or  ammonia  part  of  the  distillation 

Ihis  retort  has  also  met  with  much  favour  in  the  trade. 
and  was  largely  adopted  by  the  oil  companies.  It  seems  to 
he  well  adapted  for  the  poorer  shales  containing  small  yields 
of  crude  oil  and  large  yields  of  sulphate  of  amuiouia  ;  but  I 
have  always  held  that  this  retort  required  improvement, 
and  it  would  he  interesting  to  have  the  opinion  of  those  who 
have  had  experience  in  its  practical  working. 

In  1889,  I  took  out  a  patent  for  "  Improvements  in  the 
Distillation  of  Shale,"  Patent  N'o.  6726,  as  an  improvement 
on  the  Young  and  Beilby  method  described  in  this  Journal, 
1894,  1038. 

In  this  new  retort  I  aimed  at  getting  an  increased  yield  of 
ammonia  by  adopting  a  retort  of  greatly  increased  length  as 
the  cheapest  method  of  getting  the  shale  a  longer  time  in 
the  retort,  and  exposed  to  a  larger  amount  of  heating 
surface,  enabling  the  retort  to  be  worked  at  a  lower 
Uinj  eiatuiv,  and  thereby  insuring  decrease  in  the  wear  and 
tear  and  leakage,  and  a  longer  life  to  the  retort. 

At  this  stage  1  would  call  your  attention  to  the  drawings, 
with  description  of  working. 

Fig.  1  shows  front  elevation  and  part  section. 

Fiir.  2  shows  cross  section. 

The  retorts  are  vertical,  28  ft.  long. 

In  the  upper  cast-iron  portion  of  the  retort  A.  the  oil  is 
first  distilled  off  the  shale  at  a  temperature  of  about  90U  F. 
The  spent  .-hale  is  then  passed  downwards  into  the  brick 
portion  of  the  retort  11,  which  is  kept  at  a  constant 
temperature  of  about  1,300   F. 
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The  shale  in  passing  down  through  the  retorl  i-  kepi  in 
-.nit  motion  hj  i  lo  ithe  I  rollei  i  al  thi  b  il  am,  which 
delivers  it  into  .1  hopper  l>  belon  al  the 

All  tin'  product*  of  distillation  are  drawn  oil  al  the  top  of 
the  retorts  through  the  branch  pipe  I 

The  ^'.i^  from  the  producers  for  heatiug  is  introduc  <1  al 
the  port*  !■'. 


Li  i  be  roller  I '  with  ratebel  whi  i 

i   brick 
chaml  i  the  bettei   grade  ition  of  the 

beat  from  the  b  -.1-  the  top,  whei  ■  the 

iron  retort,  and  it  uls  better  jointing  "I  the  iron 

i  tin-  brick  retort.     The  retort-  were  carefully  built  with 
"  V  "  jointed  brick*  t  them  greater  strength  and 


Wig.  I. 


BuoiEuioi  liEioiiis. — Fkoxt  Elevation  and  Paui  Section. 
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Broxbtjkx  Retorts. — Cross  Section. 


secure  absolute  tightness  ;  ami  care  was  taken  at  the  same 
time  in  the  construction  that  free  expansion  was  obtained  in 
the  beating  chambers. 

Tliis  lengthening  of  the  retort  might  have  introduced  new 
difficulties,  frcm  the  danger  of  local  overheating  causing 
fusing  and  clinkering  of  the  spent  shale.  To  overcome  this, 
1  put  a  toothed  rcller  into  the  bottom  of  the  retort  to  cau-.e 
the  whole  column  of  shale  to  keep  constantly  moving  down- 
ward?,  and   thus   prevent  any  fusion   or  clinkering.     This 


continuous  downward  motion  of  the  shale,  by  constantly 
exposing  new  surfaces  of  the  material  to  the  heat  and  to  the 
action  of  the  stem,  largely  increased  the  vielr's  of  oil  and 
ammonia. 

In  the  experimmtal  sets  of  retorts,  I  introduced  a  toothed 
roller  at  the  bottom  of  the  iron  retort  to  break  up  the  spent 
shale  coming  from  the  oil  retort,  the  shale  at  this  stage 
being  friable  and  easily  brrken.  I  did  this  in  the  expecta- 
tion that  the  shale,  being  broken  up  into  smaller  fragments, 
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iroold  be  more  easily  noted  ou  bj  the  steam,  and  give 
mora  readilj  an  increase  of  ammonia;  but  il  did  not  hive 
all  the  effect  expected,  and  caused  extra  trouble* and  the 
Ktort  was  simplified  by  usiDg  only  the  one  roller  at  the 
bottom. 

Another  feature  in  thi-  retort  is  that  il  is  heated  bj  gas 
made  from  dross  ooal  it:  ordinary  producers  apart  from 
tile  retorts  This  »a-  round  to  be  very  advantageous  in 
manipulating  and  regulating  the  heats,  ivh:le  the  fines  were 
kepi  clean  and  free  from  dust,  ami  a  saving  of  fuel 
effected. 

A  further  feature  is  the  large  hopper  on  the  i  ip,  which 
gives  a  continuous  supply  ofshaleand  holds  sufficient  for 
18 hours;  the  advantage  of  l his  hopper  being  tlm  i!  allows 
of  all  the  charging  to  be  done  daring  the  daytime,  aud  the 
drawing  and  tipping  to  be  stopped  during  r  1 1  -  -  day  on 
Sunday,  which  is  better  for  both  workmen  and  emploj 


Labour  with  this  retort  has  been  very  much 
is  lit'  a  more  pleasant  and  easy  nature  for  tl  nploycd 

A  bench  putting  through  tons  ol 

I  by  two  mi  n  during  I 
and  the  spent  sfa  de  is  dra  vn  fro  n  the   I 

bj   one  t.i  lu  each  shift :  the  hutchei  are  then  token 
away  by  the  other  men. 

Mi   aim,  tli  on   on   incn 

without   the    violent  heats  of  the  old  "  vertical,"  01  "f  the 
Young  and  Beilbj  retorts.     I 

with  its  moderate  heat,  gave  it  jr.  :■  ade  oil  bj 

:t  galls,  per  ton  of  shale,  and  n  of  sulphate 

of  ammonia  from   10  or   it  lb,  to   I  ton  from  the 

Broxburn  shtle,  over  the  old  "  Hei  lerson  "  patent  i 
187  I, 

I    may  here   remark    that   the  firsl  bench  of  thi 
retorts  h.i-  erected  al  out  Broxburn  works  six  and  a  hah' 
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Broxburn   Hoppers. — Front   Elevation. 
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Broxri  i:n   Hoppers. —  (  ross  Sri  iton 

\  ears  ago,  and  that  it  has  been  constantly  working  ever  since 
without  the  slightest  repair.  ( toe  set  of  these  was  examined 
only  three  weeks  ago  to  ascertain  its  condition,  ami  it  was 
fonml  that  both  the  brick  and  the  iron  work  were  as  good 
ami   tight,   to    all   appearance,   as   when   they    were   liist 

started. 

These  retorts  have  been  exclusively  adopted  by  the 
Broxburn  oil  Company,  and  I  may  say  that,  on  the  whole, 
the  practical  results  of  these  retorts  have  exceed)  d  my 
expectation-. 

The  distinguishing  features  of  the  re'ort  may  he  sum- 
marised as  follows  : — ■ 

I.  The  increased  surface  and  capacity  of  the  retort 
obtained  from  its  increased  length,  and  which  gives  the 
shale  a  longer  exposure  to  the  distillation  temperature. 

•J.  The  moderate  heat  required  in  working  the  retort. 

:s.  The  lesser  heat  at  the  junction  of  the  brick  and  iron 
retort-. 

I  The  tightness  and  durability  of  the  retort,  secured  by 
the  use  of  the  specially  jointed  bricks. 

5.  The  large  hopper  on  the  top,  doing  away  with  night 
charging. 


6.  The  outlet  branches  being  placed  on  the  bottom  of  the 
hopper. 

7.  The  constant  downward  movement  of  the  shale  In  the 
retort,  caused  bj  the  toothed  roller  in  the  bottom,  and  the 
regulation  of  the  speed  of  the  discharge  into  the  hopper 
below. 

8.  The  heating  of  the  retort  by  g.is  made  from  dt> 
in  ordinary    produ 

Appended  t..  this  paper,  1  have  given  a  statement  showing 
the  comparative  costs  of  the  different  retorts  worked  at 
Broxburn. 

1  paratiot  Results  from  the  Actual  H  orkinu  of  (he 
Various  Retorts  worked  on  the  Broxburn  Shale  at 
/.'  ixburn,  from  1st:  till  l!>'.i7.  as  described  in  this 
paper;  th*  Shale  and  Sulphate  of  Ammonia 
charged  at  the  saute  Values  in  each  instance,  that  is, 
the  values  ruling  in  1877-78. 

Xetr  ' 

-'irir. 
per  I.: 

after 
credit 


Description 


Tot  i!  I 
Retorting, 
per  Gallon. 

-         ESonr,    f«'l 

Stores,         A 
Main', 

1c 


I.  The  old  horizontal  retorts 

at  ISroxhurn  in  1-77. 
II.  The  old  vertical  retort,  th 
1    type    Of     VI 
retort  in  use  in  1-77. 
III.  The-  Henderson  "  retort    I 
N 

working  at  Hr  ixburn,  19 
IV.  The  "  Henderson  "  ne«  improved 
I     Patent  X   . 
■  year's  woi  Xing  at  Hr"\- 
burn 


t"J- 


t  the  increase  of  the 
population  of  this  parish  coincident  with  the  progress  of  tin- 


It  may  be  interesting    to    -how    here 
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oil  industry,  which  is  the  staple  industry  of  the  district  : — In 

1  t*til  the  population  was  1 ,500;  in  1 881, 4,s  12 ;  in  1 897,  In.  1 88. 

His,  i  -siox. 

The  Ciiwkmix  put  the  following  questions  to  Mr.  Hen- 
derson. Fii<t,  "How  long  is  the  shale  exposed  to  beat 
in  the  Henderson  retort  as  compared  with  other  retort-  ;  " 
Second,  "  How  much  permanent  gas  does  this  retort  give 
off  per  ton  of  shale,  as  compared  with  other  retorts  '•  " 

Mr.  X.  M.  Hknof.kson.  in  reply,  said  that  the  cubic 
content  of  the  retort  was  10G  cb.  ft.,  and  as  33  cb.  ft.  of 
the  broken  Broxburn  shale  was  generally  taken  to  weigh 
1  ton,  the  shale  was  42A  hours  in  the  retort,  drawing 
taking  place  at  the  rale  of  1  h  cwt.  per  hour.  In  the  old 
vertical  retort,  the  cubic  content  of  which  was  26  or 
27  cb.  ft.,  and  on  the  same  calculation  of  the  weight  of 
shale,  and  drawing  at  the  rate  of  \\  cwt.  per  hour,  which 
was  equal  to  1  \  tons  per  24  hours,  the  shale  was  in  the 
retort  21  \  hours.  In  reply  to  the  next  question  about  the 
i:us,  he  said  it  was  very  difficult  to  determine  the  exact 
quantity  of  gas  coming  off  from  these  retorts.  The  only- 
wax  they  had  of  measuring  it  was  by  the  exhauster.  The 
measurements  taken  from  one  bench,  with  a  new  30  cb.  ft. 
exhauster  going  at  42  revolutions  pet  minute  with  a  '-inch 
water  vacuum  on  the  one  side  and  from  4  to  5  ins.  or  water 
pressure  on  the  other,  gave  practically  10,000  cb.  ft.  of  gas 
per  ton  of  shale,  and  this  gas  yielded  about  41  per  cent,  of 
combustible  matter. 

THE  PHILIPSTOI  X  RETOBT. 

BY    A.    H.    CRICHTOX. 

(Fig.  1.)     This  is  a  longitudinal  section  of  the   Philipstoun 
Fig.  1. 


retort.  It  is  built  on  the  principle  of  the  Young  and  Beilby 
retort,  but  is  a  combination  of  the  best  of  all  we  knew  at 
the  time  of  erection.  There  is  a  bit  of  Mr.  Henderson  in 
it,  there  is  the  principle  of  the  Young  and  Beilby  retort, 
and  b  good  deal  of  our  own — let  it  be  right  or  wrong.  The 
retort  bench  is  40  ft.  high  from  the  ground  to  the  top  rail 
level.  The  retort  is  28  ft.  9  ins.  long  including  top  hopper, 
18]  ft.  of  brickwork,  10  ft.  of  iron  retort,  and  hopper  4*  ft. 
The  section  shows  an  ordinary  Young  and  Beilby  gas  pro- 
ducer or  coal  retoit  in  the  centre,  with  two  shale  retorts  on 
each  side,  there  being  two  coal  and  eight  shale  retorts  in 
the  setting.  The  iron  portions  of  the  10  retorts  arc  all  within 
one  large  chamber  :  underneath,  the  brick  portion  is  divided 
into  four  chambers.     The  gas   from   the  coal  retort  distils 
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dowi  wards    nd  p  isses  out  of  the  retort  to  iie.lr  and  left  into 
iltf  bottom  chuiuhcr.     At  the  centre  of  the  li  ittom   ih  imber 
Hob  side  the  coal  gas  I  by  the   permanent  shale 

In   whole   heating 

je  to  the  large  upper  oh  imber.     Prom  this  ch  imb  ir  the 
waste  gases  are  drawn  off  by  two  exteroal  i  tho 

ohimuey.  The  connection  between  the  upper  chsmb.-r  and 
the  side  flues  is  l>\  m  ranch   iron  pipe  or  One — 

flue  being  provided  with  a  damper     si   each  corner  of 
tin-  chamher   .1   little  above  the   floor.      We    though) 
external   fines,  with  downcoming    Bhafl   ill    the   end  of  the 

h,  preferable  to  forning   descending  flues  in  the  walls 
of  the  building  of  the  retorts  themsch   s  fu  ^  the 

pluses  from  the  top  oven  down  to  the  ground  ind  thence  to 
the  chimney.     At  the  bottom  of  the  retorl  rests 

apnn  and  is  drawn  by  means  of  a  mechauical  appliance 
which  we  have  designed  and  patente  I  for  the  purpose.  The 
bottom  hopper  is  empty  when  the  shale  is  ai  rest  in  the 
retort,  and,  the  a  v  I   vertically   !»  ilnw   tin- 

retort,  wc  ran  look  1  urV  up  in  the  lt  ppcrs  and  ■  the  shale 
resting  up  >n  thorn  hy  simply  opening  the  botl  >m  door  and 

shutting  off  the  steam  for  the  m int.     If  anything  should 

go  wrong  in  rhe  inside  of  any  retort,  such  as  "  dunriering  " 
of  the  shale,  we  can  emjty  the  retort,  and,  looking  up  or 
sen  c  the  obstru  :tion  and  have  it 
removed,  either  from  top  or  bottom  as  ma)  be  convenient. 
This  cau  be  don.-  with  anj  single  retorl  in  n  set  without 
interfering  in  any  way  with  the  working  of  the  other  retorts. 
'V.'  do  no!  know  any  other  shale  retort  which  cai 
examined  and  treated  in  thi~  way. 

(Fig.  2  1     This  is  a  cross  section  of  tin-  retort  taken  on 
two   different    1  through    the    shale    retort    and 

another   through   tin  tori    being 

purely  and  sim]  retort  applied  to  the 

Voting   and    Beilby.      The   plan  ;h  iwn.      We  arc 

taking  stc|>s.  however,  to  do  awaj    with   tl  mris, 

ami  have  in  some  benches  done  away  with  them,  within  the 
last  few  weeks,  not  because  we  End  them  to  be  bad  Lra»  pro- 
ducers, but  because  of  their  structural  defects.  Then 
good  deal  of  tear  and  wear  on  the  coal  retorts,  and  repair 
is  necessitated  on  them  when  none  is  required  on  the  shale 
retorts.  We  have  had  shale  retorts  at  work  now  for  more 
than  four  years  which  have  never  been  entered,  while  the 
Bi  al  retorts  on  the  same  benches  have  hud  to  be  repeatedly 
repaired,  especially  at  the  furnaces,  thereby  interfering  very 
iiiiu'h  with  the  working  of   the   shale  retorts.     We  Itave 

ti  ,1  some  gas-producing  plant   alongside  the  lie 
introducing  the  coal  gas  from  the  outside. 

fig.  3  is  a  drawing  of  the  mechanical  appliance,  showing 
horizontal  station  through  two  retorts — one  at  bottom  of 
brick  part  of  retort,  and  the  other  immediately  above  the 
apparatus;  also  elevation  showing  external  parts  and 
vertical  section.  Tlie  apparatus  i-  exceedingly  simple. 
Through  the  bottom  iron  hopper  we  have  two  transverse 
shaft*,  passing  through  bottom  hopper  from  the  back  to 
the  outside  of  outer  wall  of  bench.  These  '  afts  work 
into  a  plain  boss  at  t'  e  bach  of  the  hopper  an  1  pass  through 
an  easy-working  stuffing-box  at  the  front  to  the  outside  of 
the  bench.  The  outer  end-  of  the  shafts  are  carried  on  an 
iron  "nearer  with  cod  and  cover;  on  the  end  of  eaeli  shaft 
there  is  an  arm  connected  hy  links  to  a  hand  lever,  the 
two  arms  crossing  each  other  as  shown.  Bach  shaft  is 
fitted  witli  a  set  of  cast-iron  arms  or  grippers.  When  <  ■'•  • 
ami  supporting  the  shale  at  re-t  in  the  retort,  tho-earms  are 
at  an  angle  of  45°,  and  when  full  open  are  vertical.  The 
grippers  are  opened  and  the  shale  relieve  1  by  an  upward 
movement  of  the  hand-lever, and  closed  !>  pulling  the  lever 
downward*.  When  drawing  the  retorts,  a  butch  is  placed 
under  two  retorts,  hack  or  front,  and  half  a  liutehlul  taken 
from  each  retort  The  system  followed  at  present  is  to 
draw  the  retorts  once  in  sis  hours,  the  throughput  of  shale 
being  uboul  the  same  as  with  the  1'oung  and  Beilby  and  the 
(.resent  Henderson  retorts.  There  is  perfect  control  over 
the  movement  of  the  shale  within  a  retort  Von  can  take 
out  a  bonnetful  or  a  hutchful,  just  as  you  please.  There  is 
no  difficulty  in  that  respect.  The  bottom  door-piece  anil 
door  have  turned  edges  :  the  door  is  hinged,  a  d  kept  tight 
when  closed  by  means  of  a  concentric  link,  which  is  ham- 
mered  on    to   the   how   of   the   bottom    di  or   of    the    retort. 


\liii..,  \  ,*i B  Foil    Ki  *0\  ~n  \t  r. 


O  : 
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IIol.l/cx  I  AI.    St NT. 

!  there,  although  a  screw  is  shown  on  the 

pan.      We   found,    like    many   others,   that   the   sen 
very  soon   unworkable  in  the  moist  atmosphere  which  per- 
vades the  bottom   of  the  retorts,    and  we  have    now  simply 

the  concentric  link,  which  was  designed  by  our  late  fi 

man.  Mr.  Muir.  and  forms  a  neat  useful  contrivan 
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PUMPHERSTON  PATENT  RETORT. 

DV    JAMES    BRYSON. 

The  description  of  thi*  retort  naturally  fallows  that  of  the 
liroxburn  ami  Philipstoun  designs,  being  of  a  later  date  than 
cither  :  and.  as  will  be  seen,  it  differs  essentially  from  any  of 
the  forms  which  have  been  referred  to  in  the  previous 
papers. 

Prior  tc.  the  introduction  of  the  new  retort,  the  Pum- 
pherston  Company  had  distilled  abont  3,000,000  tons  of 
shale  by  the  Young  and  Beilby  retort. 

While  always  sensible  of  the  advantages  gained  by  the 
use  of  the  Young  and  Beilby  retort  over  the  older  forms  of 
retorts,  our  experience  convinced  us  that  the  subject  ha  1 
not  been  exhausted,  and  that  finality  bad  uot  yet  been 
reached.  Like  many  others  iu  the  Scottish  oil  trade,  many 
modifications  on  the  Young  and  Beilby  retorts  had  been 
tried  by  the  Pumpherston  Company,  with  no  practical 
advantages  in  anv  case.  At  the  Seatield  works  of  the 
Compauy  two  benches  of  80  retorts  each  were  built  with  au 
increased  height  of  five  feet,  part  of  the  increase  being  on 
the  brick  and  part  on  the  iron  portion  of  the  retort.  This 
modification  proved  to  us  that  any  step  iu  the  direction  we 
bid  taken  only  led  to  an  aggravation  of  the  difficulties 
connected  with  the  working  of  the  original  Young  and 
lieilbv  retort,  viz.,  sticking  and  dandering,  with  all  the 
consequent  evils  connected  therewith,  and  that  such  modifi- 
cations did  not  lend  themselves  to  greater  economy  in 
working. 

It  was  after  the  foregoing  experience  that  we  determined 
to  make  some  efforts  towards  the  solving  of  the  problem  of 
retorting  shale.  In  facing  this  question  we  had  before  us 
the  fallacy  in  principle  which,  as  it  appeared  to  us,  existed 
in  all  previous  forms  of  retorts,  biz.,  that  it  was  essential  to 
the  proper  heating  of  the  shale  in  the  centre  of  the  retort 
that  the  retort  itself  shonld  be  of  very  limited  dimensions  in 
its  breadth,  so  that  the  external  heat  ou  the  retort  should  be 
brought  as  near  the  centre  of  the  shale  w  ithin  the  retort  as 
possible. 

We  were  ot  opinion  that  such  limitation  of  the  size  of  the 
retort  was  fallacious,  and  on  certain  lines  of  construction 
might  be  ignored. 

In  view  of  the  foregoing  we  were  of  opinion  that  a  retort 
might  with  great  advantages  be  constructed  on  the  following 
lines  : — 

1st.  t  (f  large  dimensions  and  capable  of  a  greatly  increased 
throughput  compared  to  anything  hitherto  known  to  the 
trade. 

2nd.  That  the  whole  structure  must  be  desigued  and 
constructed  upon  lines  of  a  much  more  substantial  nature. 
and  freed  from  all  the  structural  weaknesses  which  had 
belonged  to  retorts  hitherto  in  use  at  high  heats. 

That  to  effect  economy  in  working,  which  was  a 
leading  condition  aimed  at,  a  passage  should  be  constructed 
underneath  the  retorts,  running  parallel  therewith  from  end 
to  end  of  each  bench. 

4th.  That  the  discharge  from  the  retort  should  be  con- 
tinuous, or  nearly  so,  and  free  from  danger  of  intermittent 
movement. 

The  first  point  practically  dealt  with  was  the  discharge  or 
bottom  part,  this  having  an  import  int  bearing  on  the 
foundation  building,  and  in  the  working  out  of  this  the 
shape  of  the  retort  itself  was  developed.  As  w  ill  be 
from  the  illustration,  there  is,  at  a  distance  from  the  lower 
end  of  the  retort,  a  east  iron  table  or  disc  fixed  to  the  inside 
of  a  box  casting  in  such  a  manlier  that  a  space  is  left  all 
round  between  the  edge  of  the  table  and  the  sides  of  the 
box.  This  box  is  carried  to  a  sufficient  depth  so  as  to  form 
a  hopper  for  the  discharged  sbale.  When  shale  is  filled 
into  the  retort  it  rests  on  the  table,  while  the  space  leaves 
room  for  pome  passing  i  ver  the  edge.  Through  the  centre 
of  the  table  a  steel  spindle  or  shaft  projects,  ou  the  upper 
end  of  which  is  a  curved  arm,  and  this  when  rotated  wipi  - 
the  shale  off,  causing  it  to  fall  over  the  edge  of  the  table 
into  the  hopper  below. 

The  cast-iron  hopper  is  formed  so  as  to  enclose  the 
mechanism  mentioned,  and  is  large  enough  to  take  in  two 
retort-,  so  that  one  outlet  scrvts  for  the  two.  This  outlet  is 
closed  by  a  conical  lid,  which  is  worked  bj  steam  pressure 
acting  on  a  small  piston  and   cylinder,  and  proves  a  qnick 


and  reliable  means  of  emptying  the  hopper  of  its  contents. 
The  shaft  carrying  the  curved  arm  passes  through  the 
bottom  of  the  hopper  and  has  a  ratchet  and  lever  fitted  to 
the  lower  end.  This  is  actuated  by  a  bar  or  rod  of  tee  iron, 
which  is  made  to  travel  horizontally,  being  driven  by  gearing 
from  a  small  steam  engine.  The  bar  in  travelling  moves 
the  ratchet  lever,  which  in  turn  moves  the  vertical  shaft 
carrying  the  curved  arm.  The  motion  is  comparatively 
slow,  as  the  arm  has  only  to  make  one  revolution  in 
90  minutes  or  thereby.  The  action  is  most  satisfactory,  and 
the  throughput  of  shale  can  be  regulated  at  will. 

Having  such  a  bottom  part,  it  is  apparent  that  to  get  the 
hutch  immediately  under  the  opening  was  most  desirable, 
and  this  decided  the  form  of  the  foundation  piers,  which, 
as  will  be  seen,  are  built  so  as  to  allow  for  a  passage 
right  under  the  middle  of  the  bench,  and  running  from 
end  to  end  thereof.  It  will  be  readily  understood  that 
wheu  the  table  and  curved  arm  were  found  to  work  so 
satisfactorily,  the  desire  to  have  the  retort  naturally  arose, 
and  the  advantages  and  disadvantages  of  such  a  form  had 
to  be  considered.  Hitherto  the  idea  had  prevailed  that  it 
was  essential  to  have  the  retort  made  rectangular  or  narrow 
in  some  direction,  so  that  the  distance  from  the  centre 
of  the  shale  to  the  heating  surface  might  be  kept  as  little 
as  possible.  This  idea  was  deliberately  set  aside,  we  being 
convinced  that,  given  a  retort  large  enough  to  allow  a  slow 
and  regular  passage  of  the  shale,  there  will  be  a  fairly  equal 
heating  throughout,  and  if  that  was  so,  then  the  circular 
retort  had  advantages  over  the  rectangular  or  square 
section,  more  especially  in  that  when  filled  with  shale 
there  was  less  likelihood  of  free  spaces  being  formed,  a* 
might  be  the  case  in  the  corners  of  rectangular  retorts, 
and  also  in  the  fact  of  there  being  no  such  corners,  shale 
would  not  have  the  same  chance  of  hanging  up,  but 
would  pass  more  evenly  down  through  the  retort.  Another 
very  important  advantage  we  considered  the  circular  form 
had  over  the  rectangular  was  that  a  more  efficient  heating 
flue  surface  could  be  made  by  having  no  right-angle  turns 
presenting  surface  for  the  impinging  of  the  flame  iu  its 
p.issagc,  but,  being  circular  or  nearly  so,  it  had  the  effect 
of  makiag  the  gas  cling  around  the  walls  of  the  retort, 
thereby  adding  to  the  efficiency  of  the  heating  power. 

In  deciding  the  dimensions  of  the  retort  there  were 
various  points  which  had  to  be  considered,  the  chief  of  which 
of  course  was  how  far  it  would  be  safe  to  go  in  the  direction 
of  increased  capacity,  and,  second  to  that,  the  difficulties 
that  would  accompany  such  increase  iu  the  matter  of 
strength  and  stability,  and  also  how  far  the  increased  capa- 
city would  tend  to  economy  iu  working.  After  considering 
all  these  points  we  finally  decided  that  a  retort  :S  ft.  at 
largest  diameter  an  I  30  ft.  long  would  probably  best  fulfil  all 
the  condition-. 

With  these  dimensions  we  got  a  retort  about  150  cb.  ft. 
capacity,  excluding  top  and  bottom  hoppers.  The  top 
hopper,  made  of  mild  steel  plate,  was  of  sufficient  size  to 
contain  such  shale  as  would  serve  for  24  hours  without 
refilling  or  leaving  the  gas  outlet  uncovered  with  shale 
withiu  that  time  With  such  a  retort  we  frail  that  a  through- 
put of  5  tons  of  shale  per  day  can  lie  efficiently  worked, 
with  almost  a  minimum  cost. 

The  next  point  i*  the  strength  or  stability  of  the  struc- 
ture, and  reference  to  the  illustration  will  show  how  that 
has  been  carried  out.  the  triangular  pillars  pi 
between  the  retorts  forming  heavy  and  strong  abutments 
to  the  walls,  while  the  whole  structure  is  firmly  bound  by 
horizontal  and  vertical  binders. 

Another  point,  which  is  by  no  means  unimportant,  which 
we  secured  by  the  construction  as  described  and  illustrated 
hi  the  drawings,  is  that  every  individual  retort  is  supplied 
with  its  own  fuel  gas  and  is  isolated  from  its  neighbours  up 
to  the  bottom  of  the  iron  part.  By  this  means  the  heats  can 
be  more  regularly  kept  and  adjusted,  according  to  the  condi- 
tion under  which  each  retort  may  be  working.  The  erection 
of  the  first  bench  of  these  retorts  clearly  demonstrated  the 
possibility  of  retorting  ordinary  shales  without  more  fuel 
tban  that  derived  from  the  permanent  gases  returned  from 
the  condensers,  and  at  the  present  moment  the  Pumpherston 
Oil  Company  have  208  of  these  retorts  working  without  any 
other  fuel  than  those  permanent  gase-. 
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I  Ik  economy  which  lias  been  effected  may  be  readily 
understood  by  comparing  the  results  which  have  been 
sed  in  actual  practice  extending  over  a  considerable 
time. 

I  In  average  cost  of  retorting  with  Young  and  Beilby 
retoris  was  'ilil.  per  ton,  and  with  the  new  retort  12d.  On 
the  other   hand,  on  comparing  the  value  of  the  products 

fi the   -hale,   we  get  a  difference  of  abont  la.  per  ton. 

I  hi  -<  two  added  together  give  a  difference  of  22<f.  per  ton  in 
Favour  oi  the  new  retort,  which  in  these  hard  times  would  be 
considered  a  very  handsome  profit  indeed. 

The  experimental  retort  which  was  erected  in  1894  has 
worked  1,230  days,  including  various  stoppages  for  examina- 
tion, ;nnl  during  that  time  has  distilled  1,312  tons  of  shale 
of  various  qualities,  without  requiring  repair  in  any  \\a\ 
whatever—  an  experience,  so  far  a-  we  Know,  unique  in  the 
history  of  the  Scotch  oil  trade,  and  on.-  which  (joes  far  to 
give  u-  confidence  to  go  forward  with  further  erection. 

Disci  ssiok. 
Chairman  Bnid  that  it  would  have  been  very 
interesting  if  Mr.  Hendcrsi  u  hail,  for  purposes  of  com 
parison,  expressed  the  actual  working  costs  of  his  retort  in 
s,  because,  as  Mr.  Bryson  had  pointed  out,  the  ton  was, 
after  all,  the  unit  which  bad  to  be  dealt  with  ami  handled 
by  the  workmen,      lie    said    that   what   struck  him   most  in 


Mr.  Bryson's  retort  was  it<  great  diameter  and  capacity- 
Mr.  Bryson  was  right  in  saying  that  they  all  would  have 
been  startled  IS  years  ago  to  have  been  told  that  anyone 
could  work  a  retort  3  ft.  in  diameter  by  external  heating 
alone,  and  he  hoped  that  some  of  those  present  who  were 
actively  engaged  in  working  automatically  drawn  retorts 
Mould  have  something  to  say  on  this  point,  as  to  how  it  is 
that  the  shale  in  a  retort  of  such  large  diameter  could  be 
satisfactorily  heated  through  and  distilled.  The  old  fear 
was  that  as  the  diameter  was  increased  the  external 
temperature  would  have  to  be  raised,  so  that  the  shale 
next  the  skin  of  the  retort  would  ba  in  a  fusing  condition 
before  the  shale  inside  was  cooked.  That  was  the  fear  long 
ago,  and  it  was  certainly  not  groundless  under  the  old 
conditions.  When  he  had  the  pleasure  of  suing  Mr. 
Bryson's  retorts  at  work  a  few  weeks  ago,  he  had  been 
struck  with  the  uniform  character  of  the  spent  shale  which 
came  from  the  retort.  The  series  of  drawings  of  the 
retorts  of  the  past  :it>  years,  which  was  prepared  for  the 
last  meeting  of  the  Section,  showed  how  the  height  of  the 
working  part  of  the  retort  had  >>..en  steadily  increased,  hut 
it  was  only  when  Mr.  Bryson's  retort  was  reached  that 
the  diameter  and  cross  sLi-tion  were  seriously  increased. 
Of  course,  the  continuous  movement  of  the  shale  must  be 
credited  with  the  hotter  and  quicker  distribution  of  heat, 
but    within    this    general    statement    there   was    room    for 
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■peculation  as  well  at  on   the   possibilitii 

of  the  method. 
Mr.   \.  H.  Cuicm  in   said  llml  ho   bud  been   verj  much 
ploMUd  with   whal   ho    hail   seen   of   the   working   of   Mr. 
Bryson's    retort,  ami    highly    appreciated    the    frank    and 

ntaucous  wnj  in  which  information  had  been  afl 
those  visiting  the  works.  He  was  pleased  that  Mr.  If 
had  been  willing  to  conic  forward  and  publicly  read  a 
paper  on  this  subject,  and  asked  Mr.  Bryson  to  supplement 
lu>  description  bj  giving  the  value  of  the  beating  agent  he 
employed,  as  compared  with  that  used  in  thi  Young  and 
Beilb]    retorl       He   considered   the   questii  lour  a 

verj  important  one,  but  thought  that,  from  whal  he  bad 
been  able  to  Bee  at  the  work-,  there  was  no  difficulty  what 
ever  In  arriving  at  Mr.  Bryson's  method  of  economising 
labour;  but  that  it  hod  always  seemed  ti>  him  that,  while 
the  «.'iist  of  labour  for  retorting  Bhale  per  ton  was  an 
exceedingly  heavy  one,  in  the  distilling  of  shales  the  great 
incubus  was  the  cost  of  fuel.  The  elimination  of  fuel  from 
the  cost  sheets  would  mean  increased  prosperity  to  the 
Scottish  oil  trade.  Mr.  Bryson  had  gone  a  considerable 
way  in  that  direction,  in  obviating  the  necessity  of  pro- 
viding fuel  for  the  distilling  part  of  the  process  ;  and  this, 
he  presumed,  meant  a  distinct    saving  .  So*,  and 

6<f.  per  ton,  taking  the  average  of  the  last  few  years.  He 
therefore  thought  it  would  be  very  interesting  and  in- 
structive to  have  a  record  of  the  value  as  a  heating  agcul 
of  the  permanent  gases  returned  from  the  condensers  of 
the  m ■»  oinparcd  with  the  old  form  of  retorts. 

Mr.  .1.  Bryson,  in  reply,  said  be  had  some  difficulty  in 
answering   the   question,  because  of    the  difficulty   which 
Mr.  Henderson  bad  mentioned.     He  bad  tried  verj 
measure   the   quantity  of  gas,  but   bad   never   been   able 
to  arrive  at  anything  definite.     He  usually  got   more  than 
Mr.   Henderson  gave,  and  estimated  it  at   something  like 
13,000  cb.  ft.  to  the  ton.      He  quoted  the  results  of  an 
analysis  given  by  Mr.  Rowan   (this  Journal,  1891,  143)  of 
the  gases  from  the  Young  and   Beilb)  retorts,  then  ta 
that   as   a   comparison   and   allowing   tlu*   quantity    to   be 
something  like  13,000  cb.  ft.,  which  he  though!  most  of  the 
Users  of  the  Young  and   Beilby  retort  would  admit  to  be 
fair  estimate.     A  considerable  difference   is  shown  in  the 
beating  value  of  the  return  gas. 


The  greater  quantity  of  gas  from  the  Young  and  Beilby, 

compared  with  that  obtained  from  the  Henderson  retort,  he 
(Mr.  liowan  I  attributed  to  leakage — a  view  which  was  fully 
confirmed  by  the  high  percentage  of  nitrogen.  He  stated 
that  a  number  ol  samples  from  his  retort  had  been  taken  and 
tested  by  their  own  chemists,  and  the  results  bad  been 
confirmed  b)  other  chemists  to  whom  samples  had  been 
sent.  The  large  percentage  of  combustible  matter,  70*46, 
he  thought,  explained  to  a  great  extent  the  difference  in 
consumption  of  fuel  between  othei  forms  of  retort  and  this 
larger  retort,  lie  had  no  doubt  that  a  great  deal  was  due 
to  the  larger  capacity  with  the  less  surface  for  radiation, 
as  with  a  larger  quantity  of  shale  in  the  retort  there  was  a 
proportionately  very  much  less  surface  exposed  to  radiation 
and  loss.  These  were  the  only  reason-  be  could  give  for 
being  able  to  eliminate  the  fuel  from  the  heating  of  the 
retorts. 

Mr.  HENDERSON  said  that  the  Chairman,  in  expressing 
bis  views  on  the  capacity  of  these  retorts,  had  talked  with 
surprise  of  the  increase  in  dimensions.  He  thought  there 
was  much  to  be  learned  in  that  nay  yet.  but  he  had  no 
doubt  that  the  introduction  of  mechanical  movement  in  the 


bled  them  i- 

and    so    to    do  what    had    I'orlnerlv     not    !,.  .  He 

referred  specially  to  the  higher  percentage    if  hydrogen  in 
the  gases   from   the   Bry* 
remembered,  was  about  ihi 

from   bis   own,   and    thought    that     the    various   oilworks 
managers  should  have  sam|  ■.  regularly  and 

analysed,  as  the  results    h  whether  the  retorts 

were  working  properly,  and  would  cnabli  I  that 

they  were  not  producing  gas  at  thi  f  nil. 

The  din  i  that   the   results   qui  ti  d    by 

Mr.  Bi  j  sot ild  nol  '»   '  i  ken  is  repi  csenting 

com |  and  Beilby   gas.     In   hi-  . 

the  nitrogen  content  given  was  abnormally  b 

Mr.  BRY80N,  in  reply,  si  ited  that    he   had    in   -one 

got  even  a  higher  percentage  of  nitrogen, 

Mr.  Cricutom    suggested1   that  some    of   the   members 
having  a  knowledge  of  the  chemistry  of  the  gases  produced 

in  the  di-tillati I  shale  should  supplement  what  hail  been 

said    on    retorting  by  giving    a    paper  on    the    heatini 

retorts.     He  did  not  consider  the  subject  a  suitabl o  for 

a  conference  of  manager-,  but  thought  that  it  should   rather 
be  taken  up  by  one  man  who  was   special!)   fitted   for   the 

investigation,  and  who  would    subsequently   give  u   g I 

practical  paper  upon  which  further  discussion  and   inquiry 
might  be  foui 

Mr.  John  D.  Somkuvillk  considered  that  the  uniform 
heating  of  the  shale  in  Mr.  Bryson's  retort   might   h. 
plained  on  the  assumption  that  the  -hale  at   the  eentn 
the  retort  moved  more  quickly  than  that  at  the  -ides,  which 
bad  the  resistance  of  the  walls  of  the  retort   to  overcome, 
and  that  as  the  result  of  this  the  shale   next  the  walls  ol 
retort  would  gradually  be  moved  in  towards  the  centre,    lie 
w  a-  of  the  opinion  thai  die  shape  of  the  retort,  w  hich  tap 
from  above  downward-,  would  favour  this  turning  in  of  the 
-hale,      lie  further  stated  that,  as  this  mixing  ould 

account  for  the  uniform    nature  of  the  -pent  -hale,  it  would 
be   interesting   to   construct   a    model   of  the    retort,  and   to 

study  the  passage  of  coloured  pieces  ol    -hale  through  it, 
with  a  view  to  testing  the  correctness  of  his  thi 


DISCUSSION  "X  IHI.  LABORATORY  METHODS 
(if  DETERMINING  THE  YIELD  i  'I  SULPH  VI >'. 
OF  AMMONIA  OBTAINABLE  IN  Mil  WORKS 
FROM  A  GIVEN  SAMPLE  OF  SHALE. 

Mr  .1.  Mol  l  vi  .li  iin -I..N  said  that,  as  he  understood  l  he 
meeting  of  the  Societ)  had  been  primarily  arranged  lor  the 
benefit  of  the  members  of  the  oil  trade.  In-  was  of  opinion. 
on  account  of  the  probable  representative  attendance  of  the 
chemists  connected  therewith,  that  some  benefit  might  be 
derived  from  the  free  interchange  of  opinion  upon  the 
above  subject,  and  he  hoped  that  ultimately  a  standard 
method  might  be  agreed  upon  for  general  adoption  b_\  the 
trade,  lie  tir-t  discussed  the  method  of  sampling, referring 
to  the  great  difficulty  of  obtaining  a  fair  average  sample  of 
shale,  and  gave  hi-  own    ■     ;  which  had  been  chiefly 

derived   from   the  shale-    of  the  Oakbank    Company.     'The 
method   which    he  adopted   there,  tl  if    which   had 

been  fairly  satisfactory  on  the  whole,  wa-  as  follows. 
Circular  cuttings  of  all  the  seams  worked  by  that  company 
were  procured,  i.e.,  the  actual  height  of  each  seam  worked. 
and  in  these  cuttings  the  total  nitrogen  was  determined  by 
Yarrcntrap  and  Will's  method  of  combustion  with 
lime,  with  the  result  that  he  found  that  from  5 
cent,  of  the  actual  nitrogen  present  in  the  shale  wa-  obtained 
in  the  form  of  sulphate  of  ammonia  in  the  Young  ana 
Beilby  retort-  when  in  fairly  efficient  condition.  In  con- 
nection with  these  figures,  he  remarked  that  he  bad 
additional  proof  of  their  general  accuracy  from  a  test,  which 
be  had  the  pleasure  of  superintending,  of  two  separate  50- 
tou  representative  lots  of  Oakbank  shale  carried  out  in 
Mr.  Hi  \ -on's  experimental  retort  at  Pumpherston ;  the 
results  of  these  tests  gave  somewhere  about  .">s  per  cent, 
of  the  total  nitrogen  in  the  form  of  sulphate  of  ammonia, 
and  corroborated  the  accuracy  of  the  jlaim  made  by  Mr. 
Bryson  for  hi-  new  retort,  that  the  yield  of  ammonia  is 
increased  by  from  j  to  10  lb.  per  ton  of  shale. 


\<:n 
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Before  he  gave  notice  of  his  intention  to  bring  up  this 
subject  at  the  meeting,  he  had  put  himself  in  communica- 
tion with  Messrs.  Steuart  and  Bailey,  the  respective  chief 
chemists  of  the  Broxburn  and  the  Pumpherston  Oil  Com- 
panies. As  a  result,  lie  found  that  the  method  used  in 
Broxburn  was  the  old-fashioned  tube  test,  which,  although 
old-fashioned,  is  an  excellent  mode  of  arriving  at  the  yield 
of  crude  oil  in  shale,  but  which  can  scarcely  be  regarded  as 
being  very  satisfactory  for  ammonia  results.  This  tube  or 
miniature  retort  was  sealed  by  means  of  water,  the  ammonia 
water  titrated,  and  the  result  thus  obtained  multiplied  bj 
two,  as  being  approximately  what  may  be  expected  in  the 
works  from  the  new  Henderson  retorts.  Mr.  Steuart 
informed  him  that  these  retorts  give  about  70  per  cent,  of 
the  total  nitrogen  in  the  form  of  sulphate  of  ammonia, 
which  was  certainly  very  satisfactory  ;  but,  in  view  of  the 
results  obtained  in  Mr.  Bryson's  retorts,  be  was  inclined  to 
think  this  figure  rather  exaggerated.  Mr.  Bailey,  of  the 
Pumpherston  Company,  informed  him  that  he  adopted  a 
method  which  was  supposed  to  be  an  imitation  of  a  retort. 
lie  heated  about  HO  grins,  of  the  shale  in  an  iron  tube  by 
means  of  an  ordinary  combustion  furnace,  passed  steam 
over  the  red  hot  shale  for  about  one  hour  and  a  half, 
absorbed  the  ammonia  gas  produced  in  standard  acid,  and 
titrated  back  the  excess  of  acid.  Mr.  Bailey  maintained 
that  his  results  agreed  precisely  with  those  obtained  in  the 
works.  lie  (Mr.  Johnston)  regretted  that  he  bad  not  yet 
been  able  to  make  any  trials  with  this  method  adopted  by 
Mi.  Bailey.  Of  the  three  months  described,  he  was 
personally  inclined  to  favour  that  of  determining  the  total 
nitrogen  in  the  shale,  but  he  was  naturally  anxious  that 
the  most  reliable  be  adopted,  and  thought  a  discussion  on 
the  subject  might  be  the  means  of  putting  them  in  the  way 
of  arriving  at  this  desirable  end.  He  had  much  pleasure  in 
inviting  any  members  present  to  favour  them  with  their 
experiences  or  any  suggestions  which  the}'  might  have  to 
make.  Mr.  Gray  explained  that  he  was  in  the  habit  of  taking 
a  sample  from  each  natural  parting  in  the  shale,  and  thought 
it  was  advisable  to  take  a  fairly  large  sample  ;  in  some 
cases  he  took  from  four  to  eight  samples  from  the  seam, 
according  to  its  thickness,  and  tested  each  one  separately 
by  itself.  lie  used  a  small  experimental  retort  holding 
from  20  to  25  lb.  of  the  shale,  and  treated  it  just  as  it  is 
done  in  the  Young  and  Beilby  retort,  distilling  off  the  oil 
and  gradually  raising  the  heat  till  a  good  ammonia  heat 
was  got  while  a  current  of  steam  was  passing  all  the  time. 
The  ammonia  water  was  carefully  measured  and  titrated  in 
the  usual  manner.  He  found  the  results  to  agree  well; 
the  yield  of  ammonium  sulphate  was  about  a  pound  less 
than  what  is  got  from  the  Young  and  Beilby  retort  in  good 
working  order. 

Mi.  li.  R.  Sikiaut  said  that  he  had  for  many  years 
accepted  as  correct,  without  any  suspicion,  a  sample  taken 
by  making  a  bore  through  the -depth  of  the  seam,  but  he 
subsequently  found  that  bores  taken  within  a  few  inches  of 
each  other  sometimes  varied  in  regard  to  the  oil  to  the 
cxt.nt  of  >e\eral  gallons  per  ton,  so  thai  if  he  wished  to 
know  the  exact  value  of  the  shale,  he  found  it  necessary  to 
take  the  trouble  of  making  a  cutting  of  some  size  through 
the  seam,  or  of  making  an  average  of  several  bores,  lie 
distilled  '2  lb.  of  the  shale  in  a  2-inch  wide  tube  in  the  old 
way,  catching  all  the  ammonia  in  cold  water:  and  if  an 
accurate  idea  of  the  amount  of  ammonia  was  required,  he, 
at  the  same  time,  and  alongside  in  the  same  furnace. 
carried  out  a  similar  experiment,  for  comparison,  using  a 
shale  the  exact  value  of  which,  as  an  ammonia  producer, 
had  been  determined  in  the  works.  It  was,  of  course, 
possible  to  arrive  at  an  approximation  to  the  amount  of 
ammonium  sulphate  obtainable,  as  Mr.  Johnston  had  said. 
In  multiplying  the  result  by  two;  but  he  did  not  claim,  in 
his  letter  to  Mr.  Johnston,  any  special  accuracy  for  the 
result  arrived  at  in  that  way:  lie  had,  however,  found  the 
comparative  method  satisfactory, and  had  used  it  invariably. 
The  total  nitrogen  in  the  shale  might  be  used  a8  a  basis  for 
calculation,  or  rather  for  judgment,  but  he  had  not  found 
that  the  results  obtained  bj  the  soda-lime  method  always 
accorded  with  each  other  as  closely  as  he  could  have 
wished.  lie  had,  however,  not  studied  the  subject 
specially. 


Mr.  E.  M.  llwi.Kv  said  that  his  experience  was,  that 
some  shales  gave  an  oil  containing  a  much  larger  quantity 
of  highly  nitrogenous  matter  than  that  obtained  from  other 
shales,  so  that  the  amount  of  nitrogen  present  in  the  oil 
bore  a  much  larger  proportion  to  that  obtained  as  ammonia 
in  some  cases  than  in  others.  For  this  reason  he  con- 
sidered that  in  the  case  of  two  shales  so  differing,  it  would 
be  incorrect  to  assume  that  the  same  percentage  ol  the 
total  nitrogen  in  the  shale  would  be  obtained  as  ammonia 
in  both  cases.  At  one  time  he  used  Mr.  Steuart' s  plan,  but 
for  the  last  six  years  he  had  used  the  method  commu- 
nicated by  him  to  Mr.  Johnston,  and  had  found  it  perfectly 
satisfactory. 

Mr.  \V.  Cahrick  Anderson  asked  if  any  of  the  chemists 
connected  with  the  various  works  had  compared  the  results 
of  the  Kjeldahl  method  with  those  of  the  soda-lime 
method. 

Mr.  Johnston,  in  reply,  said  that  he  had  not  tried  the 
method. 

The  Chairman  thought  that  one  of  the  most  interesting 
features  in  connection  with  this  discussion  was  that  it  had 
shown  what  a  very  great  need  there  was  for  a  full  ventila- 
tion of  the  whole  matter  of  shale  assaying,  and  that  as  u 
Society  they  ought  to  do  what  they  could  to  promote  a  final 
settlement  of  the  matter.  lie  would  therefore  propose 
that  a  small  sub-committee,  consisting  of  Mr.  Johnston, 
Mr.  Steuart,  Mr.  Bailey,  and  Mr.  Gray,  all  gentlemen  who 
had  spoken  on  this  subject,  should  take  up  the  matter  ami 
report  further  upon  it. 

Mr.  Harris  said  he  had  much  pleasure  in  seconding 
that. 

The  Chairman  said  that  their  time  had  now  expired, 
but  that  it  was  evidently  the  desire  of  the  members  that 
this  meeting  should  be  adjourned  for  the  further  discussion 
of  matters  of  interest  and  importance  to  the  oil  industry.  The 
Committee  would  therefore  arrange  for  the  holding  of  the 
adjourned  meeting  in  February,  so  as  to  give  sufficient  time 
for  the  preparation  of  the  various  matters  to  be  discussed .  I  n 
bringing  the  business  of  the  meeting  to  a  close  he  proposed 
that  they  should  convey  their  hearty  thanks,  firstly,  to 
Mr.  Henderson  and  the  local  members  and  friends  who 
had  taken  so  much  trouble  to  ensure  the  success  of  the 
meeting,  and,  secondly,  to  Mr.  Henderson,  Mr.  Crichton, 
Mr.  Bryson,  and  Mr.  Moffat  Johnston,  who  had  provided 
the  meeting  with  such  interesting  and  valuable  commu- 
nications. 

Mr.  Jno.  Fife  gave  expression  to  the  interest  with  which 
lie  had  listened  to  the  proceedings,  and  was  deeply  struck 
with  what  Mr.  Bryson  had  said  regarding  the  output  from 
his  retort.  He  thought  that  Mr.  Bryson  was  wrong  in 
stating  the  cost  of  retorting  with  the  Young  and  Beilby 
retorts  at  such  a  high  figure,  bringing  out  a  difference  of 
Is.  lOrf.  per  ton,  but  pointed  out  that  even  supposing  the 
result  of  the  improved  mechanical  arrangement  and  the 
saving  in  fuel  aud  labour  to  be  Is.  tin',  per  ton,  this  gain 
meant  not  less  than  200,000/.  per  annum  to  the  Scottish 
oil  trade. 

feurksOtre  Action. 


Chairman  ;  Thos.  Fairley. 

I'irt-Chit'ri.uni :  Christopher  Rawson. 
( 'ommittei  .- 


il.  E.  Aykroyd. 
F.  W.  Branson, 
J.  Cohen. 
N.  Farrant. 
T.  GlendinnioR. 
A,  Hess. 


•I.  J.  Hummel. 
W.  Mel),  Mackey. 
H.  K.  Procter. 
F.  W.  Richardson. 

A.  Smilhells. 
Geo.  Ward. 


Hon.  Local  Secretary  <nul  Treasurer : 
II.  R.  Prooter(prfl  tern.),  The  Yorkshire  College,  Leeds. 
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NOTK  ON    IIIK  FAAMINATION  OF  SKWAGK    \\l> 

1  HI. 1.1      ilH      >\    Al    . 

Bl     w  \i      UC.D.    Mv.klv     imi    nvt-    Yllllli:. 

Tiik  following  result.-  arc  given  for  the  Bake  of  compai 
between  ihc  albuminoid  amnion  ia   process  and    the  deter- 
mination of  nitrogen  by  the   Kjeldahl  process    is  applied  to 
ilit-  analysis  of  sewage  and  polluted  waters. 

I'll,  determinations  have  been  made  on  samples  of  Rivet 

water,   four   marked    "A"   being  taken  from  above 

Leeds,   and   four   marked   "  1!  "   below    Leeds,  at  a  point 

below   where    the  discharge  from    the    Knostrop   Sewage 

Works  enters  tin-  river. 

Tin'  albuminoid  ammonia  process  was  carried  nut  as 
billows : — 600  e.e.  of  distilled  water  «as  distilled  with  a  little 
nodic  carbonate  till  ammonia-free,  cooled,  ami  •_'.">  e.e.  of 
sample  added  ;  the  distillation  being  then  continued  a-  in  the 
of  a  drinking  water.  After  the  addition  of  alkaline 
permanganate  all  the  albuminoid  ammonia  was  found  to 
some  over  in  the  fir-t  1 

The  nitrogen  by  the  Kjeldahl  process  was  determined  in 
500  ce.,  boiling  down  with  10  e.e.  strong  suphnric  acid 
(subsequently  deducting  nitrogen  equivalent  to  the  ammonia 
found  as  "  free"'),  and  proceeding  in  tin-  usual  way  for  an 
organic  nitrogen  determination. 


Brains  |ier  Gallon. 
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The  nitrie  nitrogen  in  the  first  two  experiments  was  nil. 
In  the  next  two  it  was  not  determined  owing  to  inadvertence, 
but  except  in  the  last  two  it  could  not  materially  affect  the 
Bgures  [at  nitrogen,  and  in  thes.  -  nail  extent  only  ; 

consequently  the  nitric  nitrogen  has  been  disregarded. 

Our  object  was,  if  possible,  to  find  a  ratio  between  the 
nitrogen  as  determined  by  the  Kjeldahl  process,  and  that 
by  the  albuminoid-ammonia  process,  which  could  be  applied 
to  a  number  of  determinations  by  the  latter  process,  on 
samples  collected  sinee  January  1*94.  In  this  we  have 
tailed,  but  wo  considered  the  figures  found  worth  recording. 

Though  the  albuminoid-ammonia  process  has  proved  such 
a  useful  method  to  chemists  in  the  analysis  of  driuking 
water  it  is  not  suited  to  that  of  sewage  or  trade  effluents, 
a  more  absolute  means  for  the  determination  of  nitrogen 
such  as  the  Kjeldahl  method  affords  is  required.  At 
the  same  time,  were  this  process  generally  adopted  a 
uniform  method  of  procedure  among  chemists  would  be 
desirable,  including  some  modification  eliminating  any  error 
due  to  the  interference  of  nitric  nitrogen. 

Discussion. 

Mr.  T.  Fairi.ey  thought  that  the  difficulty  regarding  the 
nitrogen  due  to  nitric  acid  might  be  surmounted  by  using 
Frankland's  method  of  reduction  with  sulphurous  acid. 

Dr.  .1.  B.  COBKN  stated  that  he  had  once  made  a  comparison 
of  Wanklvii's.  Kjeldahl's,  and  Dumas'  methods  operating 
upon  air-dried  commercial  gelatine  and  found   10- 3,   13-5, 


aiel  I.'. 

n  sull-    vv.  re  howot 

method  ;  the   i liti.  d  it 

""' ireial  sulpli  net  hod 

a    blank    ,  xpi 

acid   always   contained    small   and    v  irv 

iiitr.ni- 

I'rot'.  II.  I;.  Phoi  ui:  said 
results 

quantity  of  nitrogen  in  gelatine,  n  b)  the 

Dumas  or  the  Kjeldahl  pi 

tine  solution  gave        -  amonia 

alter    -'  .r,     than     when    quite    fresh.      'I  be 

estimation   of  strong  solutions  by    Meat 
other  colorimetric   method   wa~  very  inei 
stronger  solution  must  be   diluted  to  a  strenj 
mately,  the  same  a  ilution,  and  anj  error  of 

observation   must    thus   be  multiplied   by   a   large 

insiderablc  differences  in  the  albuminoid  ammonia 
found  might  be  caused  by  variation-  in  the  time  of  distillation, 
and  the  volume  distilled  :  and  in  factory-effluents  d 
might  easily  exist,  inch   a-   aniline,  which  yielded " albu- 
minoid ammonia."  while    containing   in.  put  re  - 
whatever. 

Mr.  Mvi'Ktv  -rated  that  the  nitrogen  in  his  sulphuric 
acid  had  not  hi  en  determined.  Hi-  samples  of  water  bid 
in  near  N  iken  on  the  of  the  week, 

generally  Wednesday,  so  that  the   result-  might  1" 

strict   v  Mr. 


After     the     discussion    on     Mr.     Mackev 's     paper,    Mr. 
F.  \Y.  Branson  exhibited  a  model  of  Marconi's  instrument 

for  telegraphing  by  means  of  Mercian  waves  and  explained 
the  action  of  the  "Coherer,"  the  most  important  part  ol 
the  apparatus,  by  means  .if  which  the  waves  are  detected. 

Mr.  I'vtici.Kv  then  showed  an  apparal  ivering 

ether  evaporating  from  open  v 

A  bell  jar  connected  bj  an  elbow  tube  to  a  condi 

1  in  a  flat  crystallising  dish  over  the  ves;el  containing 
the  ethereal  solution.  Some  water  is  then  poured  int..  the 
oilier  dish  to  make  the  joint  tight.  The  crystallising  dish 
i-  then  set  upon  the  water-bath  and  the  ether  distills  "IT. 

Mr.  F.viri.ky   also    -bowed   a  new    substitute  for  a  pipe- 
clay tliangle  of  his  own  design. 

A  ring  of  iron  plate  i-  bent  as  -hovvn  in  the  figun  . 


the  pieces  ol    pipe -hank  which  are   inserted  in   the   .: 
thus  formed  may  be  adjusted  as  required. 

#eftu  £)orfe  ^rrtion. 

Chairman  :  Charles  F.  Chandler. 
'hairman  :  T.  J.  Parker. 
Comm 

'•    \.  Prochaika. 
Clifford  Richai 
Win.  Jay  Schiefleliu. 

G.  w.  1 
Max.  Tech. 


II.  Clemeutson. 
Virgil  Coblents. 

H.  Endemann. 

Jas.  Hartford. 

\V.  D.  li 

K.  .1.  Lederte. 

II    • 


R.  C.  Woodcock. 
5 
Dr.  II   -  77.  Willian   - 

SESSION    ls;.7-..s. 


js  will  lie  held  on  the  third  Friday  a  Monday 

ry  mouth. 
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Meeting  held  at  the  College  of  Pharmacy  on  Fri,lay, 
\     ember  19/A,  1897. 


I'Alilvl  1!     IX    THE    CHAIR. 


ON  THE  SULPHUE  CONTENT  OF  BITUMENS. 

P.Y    S.    F.    AND    II.    E.     PECKJIAM. 

Wi  have  read  with  greatest  interest  Dr.  Endemann'a  second 

paper  in  this  Journal  upon  the  analysis  of  asphalts  (this 
Journal,  Feb.  1897,  121 ),  as  well  as  the  discussion  thereon, 
and  later,  upon  the  paper  contributed  by  ourselves  (ibid. 
May  1897,  424V 

Dr.  Kndemann  took  up  the  subject  of  asphaltums  only  a 
few  months  prior  to  the  publication  of  hi>  first  paper,  Be 
then,  niter  an  investigation  in  his  own  way  of  Trinidad 
pitcb,  :i  Mexican  asphalt:  and  a  Texan  maltha,  propounded 
certain  general  conclusions  in  relation  to  solid  and  semi- 
solid bitumens,  with  which  conclusions  we  from  first  to 
last  disagree.  These,  as  we  believe,  wholly  erroneous 
conclusions  do  not  detract  from  the  value  of  his  work, 
which,  it  appears  to  us,  has  brought  out  much  respecting 
the  decomposition  products  of  the  bitumeu  extracted  from 
Trinidad  pitch  and  the  Texas  maltha.  This  is  the  scope  of 
his  work  and  nothing  more.  So  far  as  our  experience 
goes,  it  is  confirmed  in  every  particular  by  Mr.  Clifford 
Richardson  in  his  discussion  on  the  second  paper. 

Dr.  Endemann  tells  us  that  he  adopts  the  name 
"  asphaltene  for  the  reason  that  it  is  the  main  constituent 
of  the  asphalt,"  and  "  p-trolene  for  the  reason  of 
identity."  lie  further  says  that  the  ''asphaltene  of  dif- 
ferent asphalts  has  the  same  composition  and  identical 
properties."  lie  also  states  that  asphaltie  acid  is  the  cause 
of  the  solution  of  metallic  oxides  in  chloroform.  Of  more 
importance  is  this  statement  :  "  Enough,  however,  had  been 
learned,  namely,  that  what  we  call  petrolene  is  a  com- 
plicated mixture.  It  contains  a  series  of  compounds 
perhaps  not  even  all  belonging  to  a  single  aliphatic  series, 
but  comprising  representatives  of  several  such." 

In  our  former  communication,  we  asked  several  questions, 
the  answers  to  which  appear  to  us  to  he  fundamental.  To 
put  these  questions  in  other  words  :  Does  the  word  asphalt 
or  asphaltum  designate  an  individual  substance  or  a  class 
of  substances  ?  Has  Dr.  Endemann,  or  anyone  else,  deter- 
mined the  constituent  substances  or  compounds  that 
together  form  any  variety  of  natural  asphalt  or  asphaltum  ? 
If  so,  where  are  the  results  published  ?  Refined  asphalts 
are  manufactured  articles,  whether  solid  or  semi-fluid. 
What  name  does  he  give  the  many  other  solid  bitumens, 
that  are  wholly  unlike  the  one  he  selects  in  composition  ? 
Are  they  asphalts,  asphaltums,  or  what  are  they? 

He  states  that  he  treats  his  natural  asphalt  so  as  to  get 
lid  of  all  extraneous  substances.  He  gets  rid  of  his  petro- 
lene, which  is  a  complex  mixture  of  undetermined  bodies  ; 
of  all  the  sulphur,  whether  free  or  combined  ;  of  all  the 
nitrogen,  if  there  is  any,  and  finally  reaches  his  asphaltene, 
which  he  claims  is  a  constituent  of  all  asphalts,  but  which 
we  claim  is  nothing  but  a  residue  of  decomposition,  which 
may  or  may  not  be  common  to  all  solid  bitumens  when 
subjected  to  his  peculiar  process.  As  we  understand  him, 
he  regards  sulphur  as  a  foreign  substance,  mechanically 
mixed  with  solid  bitumen.  We  do  not  agree  with  this 
conclusion.  We  believe  that  sulphur  has  played  a  very 
important  role  in  the  formation  of  solid  bitumens,  and  are 
inclined  to  the  opinion  that  solid  bitumens  are  in  many 
instances  largely  the  result  of  the  action  of  sulphur  upon 
fluid  or  semi-fluid  bitumens.  As  we  have  said  previously, 
sulphur  burns  out  the  hydrogen  from  bitumen,  and  this 
reaction  may  proceed  slowly  at  ordinary  temperatures  or 
rapidly  at  higher  temperatures.  It  is  not  necessary  that  the 
sulpl  Id   be   free.       It   has   long  been   known   that 

sulphate-  are  deoxidised  when  brought  in  contact  iu  solution 
with  dead  organic  matter.  If  the  organic  matter  has  already 
been  distilled  into  bitumen,  the  reaction  proceeds  through 
double  decomposition,  a  carbonate  of  the  base  being  formed 
and  hydrogen  sulphide,  free  sulphur,  and  a  sulphur  sub- 
stitution compound  remains  as  a  part  of  the  bitumen 
(Geol.  and  (Ii'ctii.   bs-ays.  T.    S.   Hunt  :    pages    87,    99,    1  15, 


If.;:,  230).  In  proof  of  this  latter  statement  we  have  the 
direct  evidence  furnished  by  Mabery's  researches  upon  the 
sulphur  compounds  of  Lima  petroleum.  These  are  paraffin 
petroleums,  and  the  sulphur  compounds  isolated  arc  paraffin 
derivatives.  As  nothing  has  been  proved  concerning  the 
sulphur  compounds  of  sedid  bitumen,  except  the  few  facts 
stated  in  our  first  paper,  there  is  very  little  upon  which  to 
base  any  general  conclusions  concerning  the  sulphur  content 
of  bitumeDS. 

In  the  first  place,  no  writer  who  has  written  upon  this 
subject  has  a  word  to  say  concerning  the  method  that  he 
used  for  determining  the  sulphur;  consequently  we  have 
never  had  any  other  instructor  than  experience.  While  our 
tutelage  has  been  extended  it  has  also  been  thorough.  It 
began  several  years  ago  while  in  Southern  California,  iu  an 
attempt  to  establish,  at  the  request  of  the  Patent  Office 
examiners,  specific  differences  between  a  solid  asphaltie 
residuum  obtaiued  from  California  petroleum,  the  same 
oxidised  by  prolonged  action  of  air,  and  after  treatment 
with  sulphur.  Nearly  all  of  this  work  was  carried  on  in 
association  with  Dr.  Frederic  Salathe,  who  said  he  had 
examined  a  large  number  of  natural  and  artificial  bitumens 
for  sulphur.  The  residuum  and  sulphurised  residuum  were 
tested  for  sulphur  by  boiling  with  fuming  nitric  acid  in  a 
flask  with  an  inverted  condenser,  and  no  sulphuric  acid  was 
found  in  the  liquids.  This  method  of  testing  was  not  then 
further  investigated.  Other  reactions  showed  that  a  com- 
pound was  formed,  which,  when  oxidised  with  nitric  acid, 
produced  styphnie  acid,  which  is  a  trioxynitrobenzol— a  com- 
pound not  only  interesting,  as  showing  the  action  of  the 
sulphur,  but  also  as  showing  that  the  residuum  consisted  of 
benzols.  Neither  transmitted  air  nor  direct  oxidation  with 
nitric  acid  converted  any  portion  of  the  residuum  into 
styphnie  acid.  Treatment  of  the  residuums  by  deflagration 
with  NaCOs  and  KNO-,  showed  sulphur  in  the  asphaltie 
residuum,  but  only  a  trace  in  the  same  after  treatment  with 
sulphur  at  a  temperature  of  40')°  F.  At  that  temperature 
the  sulphur  almost  fully  burned  out  with  hydrogen,  and  the 
bitumen  was  left  dryer  and  more  brittle.  This  is  sub- 
stantially what  Dr.  Endemann  does  to  get  rid  of  his  sulphur. 
He  has  left  a  decomposition  product  and  nothing  else. 

Later,  we  had  occasion  to  determine  the  sulphur  in  various 
bitumens,  and  recourse  was  had  to  boiling  with  fuming 
nitric  acid,  with  an  inverted  condenser.  After  repeated 
attempts  it  was  discovered  that  no  quantitative  determina- 
tions of  any  value  could  be  made  in  this  way.  Addition  of 
potassium  nitrate,  chlorate,  or  permanganate  was  of  no  avail, 
and  we  finally  abandoned  all  attempts  in  this  direction.  We 
believe  we  have  tried  every  method  for  the  determination  of 
sulphur  except  the  bromine  method,  and  that  has  never 
appeared  to  us  to  be  practicable  with  solids.  Nor  has  the 
method  of  Carius,  which  we  mention  here,  for  fear  that  bj 
its  omission  we  might  be  misunderstood.  The  method 
which  we  have  finally  adopted  and  now  always  use,  is  one 
that  was  used  for  the  determination  of  sulphur  in  the  Pacific 
Coast  coals.  (See  Geology  of  California,  vol.  II.,  The 
Coast  Ranges,  App.,  Cambridge,  Mass.,  18S2,  p.  45.)  It  is 
susceptible  of  great  accuracy  if  conducted  with  care.  Two 
grms.  of  the  bitumen  are  intimately  mixed  in  a  mortar 
with  16  grms.  each  of  pure,  dry  NaC( ).,  and  KNO:t  and  the 
whole  projected  in  small  portions  at  a  time  into  a  2-oz. 
platinum  crucible,  healed  to  dull  redness,  or  no  hotter  than 
is  necessary  to  cause  the  mass  to  deflagrate.  Experience 
will  soon  teach  the  manipulator  how  best  to  conduct  the 
operation.  After  deflagration  and  complete  fusion,  the 
ma>s  is  dissolved  in  water,  hydrochloric  acid  added,  and 
the  solution  either  evaporated  for  removal  of  silica  or 
immediately  filtered,  and  the  sulphuric  acid  precipitated 
in  the  hot  acid  solution.  The  barium  sulphate  is  washed, 
dried,  and  weighed  with  the  usual  precaution.  In  illus- 
tration of  the  value  of  this  method  of  determining  sulphur 
when  applied  to  the  practical  examination  of  bitumens,  we 
give  below  the  results  of  an  examination  of  Tun-elite — the 
bituminous  coquina  found  in  Uvalde  County,  Texas. 

The  mineral  itself  is  a  grey  mass,  apparently  of  shells, 
cemented  together  with  bitumen.  It  is  exceedingly  tough 
and  difficult  to  break — a  property  that  is  easily  accounted  for 
when  the  material  is  deprived  of  its  bitumen  by  being 
digested  in  chloroform.     The  mineral  residue  is  then  dis- 
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covered    !•>   be   a   coquina   .11    shell    limestone    pot 
couridcrublc  stubilil)    will. nut  the  bitumen.     The.  shi 
cemented  together,  and  tbe  cu<  ities  "I  many  •>!  them  contain 
rhombspar  and  fragment-  of  other  -lully.  showing  thai  the 
-lioll  rock  had  been  formed  before  the  bitumen  was  projected 
into  it 

Analysed  bj  solvents,  there  were  obtained  the  following 
n  -nit- 

Si.liii.lf  in  petroloum  ether n*  11:. 

Soluble  in  a  r  121 

Soluble  in  chloroform Ti 

Soluble  in  oohloricacid...  M'StM 

Sulphur  ni  residue 0' 

Silica  and  clay 1 

111  l-.HHI 

The  average  total  bitumen  is  13*536  per  .rut.,  of  which 
the  petroleum  ether  soluble  is  69*555  per  cent.,  nr.d  the 
spirits  of  turpentine  soluble  1-  30*4  Id  per  cent.  Th 
:i  bitumen  wholly  soluble  in  spirits  of  turpentine,  of  which 
69*5  per  cent,  is  soluble  in  petroleum  ether — a  very  high- 
grade  bitumen,  l'ive  gnu-,  of  tli  ■  rock,  analysed  in  dupli- 
cate, gave  an  average  of  1  *  13  per  .out.  of  sulphur  in  the 
rock.  l-l.'i  per  cent..— 0*1361  per  cent,  found  in  the 
mineral  residue,  leaves  0*9919  per  cat.  of  the  rock,  of 
sulphur  in  the  bitumen,  or,  of  the  bitumen  7*828  per 
cent. 

Digestion  for  several  day-  in  water  at  611  — 70  I'.,  yielded 
a  solution  containing  0*126  percent,  of  the  rock,  which 
consisted  of  a  trace  of  organic  matter  and  calcium  car- 
bonate.  There  wire  no  sulphates  soluble  in  water.  The 
portion  dissolved  by  dilute  hydrochloric  acid  consisted  ol 
calcium  carbonate  with  traces  of  magnesium,  iron,  and 
sulphuric  acid.  The  insoluble  residue  remaining  on  the 
filter  consisted  of  silica,  clay,  and  very  small  grains  of 
pyrites  of  appreciable  size.  Caustic  alkalis  were  without 
appreciable  action  on  the  rock.  Fuming  nitric  acid  acted 
upon  it  with  great  energy,  dissolving  the  mineral  matter  and 
converting  the  bitumen  into  a  brittle,  charred  mass  of  car- 
bonaceous mutter.  The  bitumen  extracted  from  this  rock, 
when  analysed  by   itself,  yielded  to — 

Petroleum  ether 71  *28 

Boiling  spirits  of  turpentine,  after. 

The  result*  are  nearly  identical  with  those  obtained  from 
the  rock.  The  sulphur  in  the  bitumen  amounted  to  7*582 
per  cent.  The  bitumen  is  not  acted  on  by  water,  strong 
acids,  or  alkalis.  Fuming  nitric  acid  coverts  it  into  a 
friable,  carbonaceous  mass. 

The  above-described  work  is  analytical,  as  tar  as  it  goes. 
It  is  admittedly  very  imperfect,  but  it  tells,  nevertheless,  its 
story  concerning  the  constituents  of  this  bituminous  rock. 
There  is  no  reason  for  believing  that  there  is  any  oxygen 
compound  in  the  bitumen  contained  in  this  rock.  The 
bitumen  is  ^e^y  pure,  and  while  it  contains  a  very  large 
percentage  of  sulphur,  there  is  no  reason  for  supposing 
that  there  are  any  bases  in  it  made  soluble  in  chloroform 
by  means  of  asphaltic  acid.  I  he  bitumen  contains  only  a 
trace  of  mineral  residue  when  burned. 

We  have  a  large  number  of  determinations  of  sulphur  in 
solid  bitumens.  The  amount  varies  from  \  per  cent.  I 
per  cent.  We  have  never  found  a  solid  bitumen  free  from 
sulphur.  While  some  bitumens,  rich  in  sulphur,  have  no 
perceptible  odour,  others,  like  that  of  the  Dead  Sea.  poss 
a  strong  odour  of  garlic,  and  without  any  doubt  will  be 
found  to  contain  sulphur  compounds  that  confer  upon  them 
very  important  properties.  These  compounds  are  not 
mechanical  impurities,  but  are  constituents,  and  cannot  be 
overlooked  or  gotten  rid  of  iu  any  process  of  analysis 
that  analyses  rather  than  decomposes  the  natural  crude 
bitumens. 

The  interpretation  of  these  results  in  relation  to  tech- 
noloirv  is  net  without  value.  They  indicate  a  very  pure 
bituminous  limestone,  free  from  pyrites  and  organic  matter. 
containing  a  heavily  sulphurised  bitumen.  We  did  not  for 
this  reason  condemn  the  material,  but  we  called  attention 
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1  'in'  of  the  determinations  gave  hydrogen.  7*460  pi 
It  will  require  much  further  research  to  determine  what 

carbon  group  has  been  deprived  of  hydrogen  to  form  'his 
compound. 

We  wish  further  to  call  attention,  in  connection  with  this 
research  of  lir.   Endemann,   to   the  great   difficulties 
attending  the  termination  of  carbon  in  compounds 

of  carbon  and  hydrogen  that  are  solid,  or  even  liquid,  with 
very  high  boiling  point.  No  one  will  call  in  question  the 
high  authority  of  ('.   M.  Warren  as   an   i  >f  this 

class  "i   substances.     In   several   conversations   held  with 
him  many  year-  ago  he  assured  us  thai  he  had  often  found 
great   difficulty    in   completely    burning    ration,    even    in 
oxygen  gas,  when  the  combustion  was  assisted  by  cupric 
oxide  used   in  any   manner.      Our  own  experience  confirms 
Warren'-.      While  we    have   found  that  we   could  duplicate 
hydrogen   determinations  to  the   third  place  of  decimals, 
rbon    determinations    were    persistently    short     in 
•     yet    not    so    widely    variable    as    to    discredit  the 
accuracy  of  the  determination.     We  call  attention  to  these 
-how  that   extreme   care   should   b  I  when 

determining  oxygen  by  differ, 

We  again  b  ibmit  that  we  will  gladly  welcome  any 
system  or  method  of  analysis  that  furnishes  better  results 
than  our  own. 

Discussion. 

Mr.  1  1  11  ford  Kn  u.uiDsox  said  he  was  verj 
how    many    of    his    own   results    were    confirmed   by   what 
what    I'rof.  l'eckham    had  said.      He   might,   h 
attention  to  the  fact  that  Prof.  I'eckliain's  determinations  of 
sulphur    were   considerably  lower   than    his    on    the 
material,  and   that,   so    far  a-    his    experience    went    in   the 
determination  of  sulphur,  the  method  which  Prof.  Peckham 
pursued    always    gave    lower    results.      It    wa- 

-.    bitumen   with  a    and 

nitrate  of  soda  without  losing  some  of  the  sulphur  by- 
volatilisation,  whereas  the  burning  of  the  bitumen  in  a 
tube  in  a  stream  of  oxygen  could  not  result  in  the 
my  whi  th  "a-  there  in  the  organic  form.  I'rof. 
Peckham  found  7'."i  per  cent,  iu  the  Uvalde  bitun 
against  his  9*8  per  cent.,  and  the  same  ratio  in 
of  th"  Trinidad  preparation  which  he  mentioned.     He  could 

linn  what  I'rof.  l'eckham  had  -aid  in   n  _ 
extreme  difficulty  of  making  an  ultimate  analysis  of  hydro- 
carbons such  as  were   found  in  asphalt.     Mr.  Bye" 

•  months  in  developing   a   method  which 
e-ults.     In   die  first  place,  carbon 
and   hydrogen   had   to  be  determined  in  the  presence  of 
nitrogen    and   sulphur,   which    alone    made    the 
decidedly  difficult.     In  the  second  |  ■  been  shown 

bv  a  great  many  investigators,  the  attempt  to  burn  these 
higher  hydrocarboi  oxygen,  frequently  1 

not  only  in  the  production  of  hydrogen  and  wal 
of  acetylene  and  similar  unsaturated  compound-. 
with  the  best  and  most  careful  work  he   and   I 
had  been  able  to  devote  to  such  analyse-,  it  wa-  sometimes 
rv    to    make   five  or   six  combustions    before   con- 
cordant results  could  be  obtained. 


!>r>9 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY 


[Deo.  31, 1897. 


Mr.  EmviN  F.  Hicks  said  it  seemed  to  him  that,  had 
the  sulphur  determinations  been  carried  out  by  heating  the 
bitumens  with  Fuming  nitric  acid  in  closed  tubes,  instead  of 
m  an  inverted  condenser  at  the  ordinary  pressure,  much 
results  would  have  been  obtained  Di- 
-  of  this  kind  could  be  easily  and  effectually  accom- 
plished, if,  after  heating  tin-  tube  for  a  short  time  at  a 
comparatively  low  temperature,  and  allowing  it  to  cool,  the 
capillary  of  the  lube  were  broken,  thus  relieving  the  pressure  ; 
then,  upon  resealing,  the  temperature  could  be  raised  to 
the  point  necessary  for  complete  decomposition  with  hut 
little  risk  of  the  collapse  of  the  tube,  which  so  frequently 
discouraged  the  employment  of  this  method.  Had  Mr. 
Richardson,  in  the  course  of  his  determinations  of  sulphur 
iu  bitumens,  employed  nitric  acid  under  pressure  ? 

Mr.  Richardson  replied  that  the  only  check  he  made  on 
the  determination  with  combustion  with  oxygen  was  by 
oxidation  with  nitric  acid,  and  that  he  had  found  no  diffi- 
culty in  getting  resulis  that  agreed  within  O'l  per  cent,  on 
Trinidad  asphalt  with  nitric  acid  and  a  little  chlorate  of 
potash  at  ordinary  pressure  ;  hut  he  had  no  doubt  that  in 
most  eases,  if  there  was  any  large  amount  of  work  done  in 
that  way.  it  would  be  done  in  a  sealed  tube,  that  being  the 
most  desirable  way  to  accomplish  difficult  oxidations. 

Dr.  W.  Jay  Schieffelin  inquired  whether  he  had  tried 
connecting  several  combustion  tubes  together. 

Mr.  RitnARDSox  replied  that  if  they  had  been  merely 
highly  volatile  hydrocarbons  he  should  have  done  that,  but 
that  these  were  not  volatile.  He  thought  that  that  would 
be  a  very  good  idea,  and  thanked  Dr.  Schieffelin  for  the 
suggestion. 

Mr.  Dekoode  asked,  in  regard  to  this  method  of  deter- 
mining sulphur  used  by  Mr.  Richardson,  what  became  of 
the  nitrogen  in  these  compounds.  Was  it  converted  into 
nitric  acid  and  absorbed  by  the  normal  alkali  ? 

Mr.  Richardson  replied  that  he  did  not  know.  He  had 
>ei  u  it  in  potash  and  in  ordinary  combustions.  The 
amount  of  nitrogen,  however,  was  always  very  small,  and 
would  not  seriously  affect  the  determination,  but  it  might  to 
n  certain  extent. 

Mr.  Dbroode  said  that  with  nitrogen  as  high  as0-8it 
would  seriously  affect  the  sulphur  determination. 

THK  APPLICATION  OF  CHEMISTRY  TO 

THE   STUD!   OF  THE   MAGNETIC    PROPERTIES 

OF  IRON. 

BY    BERTRAM!    8.    SUMMERS. 

I\  the  present  state  of  science  it  is  difficult  to  trace  other 
than  general  relations  between  chemical  composition  and 
physical  properties  of  substances  in  general.  As  the 
chemistry  of  iron  is  developed  about  as  well  as  any  branch 
of  the  science,  we  should  naturally  look  for  some  deduction 
more  or  less  useful  from  the  study  of  it.  Although  there 
is  much  that  i>  wanting  in  this  branch  of  chemistry,  it  is 
often  possible  to  trace  relations  which  are  exceedingly 
helpful  in  commercial  practice. 

There  are  reasons  to  expect  a  more  intimate  knowledge 
of  the  subject  if  the  proximate  analysis  of  iron  can  be 
brought  to  the  point  where  it  can  be  termed  practical  and 
ill.  It  would  seem  that  a  great  many  of  the  secrets 
of  iron  are  locked  up  in  its  proximate  composition.  The 
microscope  has  proved  an  important  factor  in  this  connection, 
but  unfortunately,  in  the  present  state  of  the  art,  it  has  its 
limitations.  However,  it  is  an  important  aid  when  used  in 
connection  with  chemistry,  and  often  gives  a  clue  to  a 
mystery  where  chemistry  has  failed. 

Magnetism  and  magnetic  permeability  seem  to  be  pro- 
perties of  the  iron  itself,  hut  are  influenced  to  a  very  great 
degree  by  the  metalloids  commonly  associated  with  iron. 
As  the  latter  property  is  the  one  that  concerns  the  engineer 
the  most,  and  as  the  writer's  investigation  has  been  applied 
chiefly  in  this  field,  the  paper  will  deal  almost  entirely  with 
this  branch  of  the  subject.  It  can  in  nearly  every  case  be 
a--umed  that  magnetism  and  magnetic  permeability  are 
opposed  to  each  other,  and  that  a  state  of  the  metal 
favourable  to  one  will  be  unfavourable  to  the  other. 

In  examining  an  iron  for  magnetic  permeability,  it  is  al-o 
quite  necessary  to  take  into  consideration  another  property 
of  iron,  viz.  hysteresis,  that  is,  the  energy  lost  in  magnetising: 


iron,  due  to  the  magnetic  inerta  of  the  metal,  or  the  resistance 
a  metal  offers  to  magnetisation.  This  lost  energy  is  usually 
rated  in  watts  per  pound  lost  under  given  conditions. 

In  general,  a  metal  of  high  magnetic  permeability  will 
usually  have  a  low  hysteresis,  but  there  seems  to  be  little 
or  no  relatiou  between  these  two  properties.  It  is  not 
infrequent  to  find  a  metal  of  high  magnetic  permeability  and 
high  loss  by  hysteresis. 

These  two  properties  of  iron  are  what  govern  its 
adaptability  for  dynamo  construction  and  similar  purposes. 
It  is  with  these  that  the  metallurgist  is  chiefly  concerned 
in  the  foundry,  and  as  this  investigation  has  been  carried 
on  hugely  with  cast  metal,  most  of  the  deductions  are 
drawn  from  these  varieties  of  the  metal. 

In  experimenting  with  east  iron  it  is  exceedingly  difficult 
to  draw  any  trustworthy  conclusions,  for  the  reason  that 
the  large  contents  of  metalloids  make  it  almost  impossible 
to  trace  the  variations  in  permeability  to  any  one,  or  any 
combinations,  of  the  metalloids.  The  high  percentage  of 
graphite  is  particularly  obstructive  in  this  way,  and  although 
it  has  but  little  or  no  chemical  effect,  its  effect  on  the 
physical  character  of  the  iron  makes  it  difficult  to  experi- 
ment under  the  same  conditions  at  different  times. 

After  endeavouring  to  draw  some  conclusions  from 
numerous  tests  ou  cast  iron,  attention  was  devoted  to 
making  some  special  alloys.  For  this  purpose  wrought- 
iron  borings  were  mixed  with  varying  proportions  of 
ferro-silicon  of  the  following  analysis  :  — 


Silicon. 

Graphitic 
Carbon. 

Combined 
Carbon, 

Sulphur. 

Phosphorus. 

Man- 
ganese. 

Per  Cent. 
7  '-.J 

Per  Cent. 
f»5 

i'er  Cent. 
0-31 

Per  Cent. 

Per  Cent, 
irsi; 

Percent, 
o-ss 

With  these  two  ingredients  a  series  of  irons  was  made. 
They  were  placed  iu  a  graphite  crucible  and  heated  in  an 
ordiuary  brass-foundry  furnace  for  several  hours.  When 
the  metal  had  come  to  perfect  fusion,  test  bars  were  cast 
and  tested,  and  drillings  from  the  same  analysed. 

These  alloys  were  decidedly  peculiar.  They  did  not 
contain  more  than  a  trace  of  graphite,  but  the  content  of 
combined  carbon  was  usually  over  2  per  cent.  The 
content  of  silicon  was  varied  by  adding  different  amounts 
of  the  ferro-silicon  iron. 

A  phosphorus  iron  was  made  by  adding  red  phosphorus 
to  wrought  iron,  and  when  it  was  desired  to  raise  the  phos- 
phorus content,  this  alloy  was  added  to  the  mixture  of 
ferro-silicon  and  wrought  iron. 

Some  of  the  more  characteristic  curves  are  here  appended 
iu  order  to  make  the  comparison  more  clear.    This  series  was 

Gfnkf.ai.  View  ok  Cfrves. 
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••■■I  as  SI  series,  uml  tl 
The  alloys  wen  compounded  bj  endeavouring  to  keep  tli. 
other  constituents  constant  while  the  silicon  win  varied. 
This  plun  ".i*  ii  failure,  owing  to  uncertainties  of  mixing, 
iiml  the  variation  of  the  earbon  due  i"  nbsoi  ption  i  I  arbon 
lie  pot,  Uowcver,  bj  selecting  the  curves  where  the 
uriation  is  noticed,  we  are  able  to  draw  some  deductions, 

1  nparing  these  curves,  lei  us  Rrsl  examine  them  with 

e  to  the  variation  ol   silicon,     The  curve  in  ['late  1., 
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marked  (SO — 3,  is  a  carve  of  a  very  good  cast  iron,  and 
serves  as  a  means  of  comparison.  It  will  be  noticed  that 
curves  SU  '  1  and  SO  g  9  arc  more  nearly  alike  than  curve 
SO  :  •-'.  It  might  seem  at  first  sight  as  though  tliis  might 
he  due  to  the  silicon  content,  but  a  comparison  with  other 
curves  will  show  it  to  be  otherwise. 

We  would  naturally  expect  SU*2  and  si '  -:t  to  coi 
more  closely  than  SB  "  1  and  SD  '  is  the  irbon  contents 
are  more  nearly  alike.  This  difference  is  due  probably  to 
a  difference  of  the  state  of  the  carbon  and  variation  in 
dit  on,  which  we  will  discuss  later.  If  we  now 
compare  SI '  :  •>  with  SI*  -  4,  we  find  that  their  carbon  contents 
are  almost  identical,  while  the  silicon  content  in  SI*1 4  is 
nearly  double  that  in  SI'  '  2. 

To  he  sure,  thephosphi  somewhat,  hut  this  dors 

not  appear  t  >  van-  the  results,  as  we  will  endeavour  to 
-how  later. 

PlATK    II. 
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hat  this 

variation  in  silicon  could  no)  have  affected  the  [M>rmeabilitj 

marked  degr  SI   '  - 

and  SI    1 9  we  notice  Unit  the  carbon  c out  the 

same,  hui  tint  the  variation  in  silicon  i-  about    ,  ol    l   |"  r 

cent.       The  other  COnStJI  Ipood    quite    dot 

least  di   not  vary  greatlj      It  would  seem  that  if  I 
of  silicon  had  any  marked  on  marked 

in  this  case  that  their  should  b  in  the 

The    curves,  Imosl    the     same 

throughout  their  entire  range, 
identical  while  the  silicon  van,  -  considerably, 
numerous  other  examples  have  led  to  the  bclii  I  thai 
has  little  or  no  direct  effect  upon  the   permeability 
within  certain  limits.     I  he  same  seems  true  in   regard  to 
phosphor  is. 

( lomparing  curve  STJ'2  with  SUs  5,  we  notice  that  there 
is  not  a  great  variation  in  anything  but  the  phospl 
In  this  there  is  a  variation  of  nearly  l  per  cent.  On 
comparing  the  curves,  we  notice  that  while  there  is  some 
variation  in  the  curvrs,  there  is  hardly  what  would  lie 
t  had  phosphorns  a  marked  effect  on  permeability. 

Again,  comparing  SU*8and  si  19,  we  notice  thai  the 
variation  in  phosphorus  hits  had  no  more  effect  than  i h.- 
variation  in  Bilicon, 
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The  test  bars  designed  to  test  the  effect  of  sulphur  and 
manganese  were  unfortunately  so  hard  that  they  could 
not  be  turned. 

It  must  be  here  noted  that   the  comparisons  above 
are  taken  only  as  a   genera]  indication  and  not  as  absolute 
proof.     It  is  only  in  connection  with  other  experiments 
that  these  idea-  are  more  clearly  substantiated. 

It  now  remains  to  consider  the  relation  of  the  carbon  in 
the  abo  I'ufortunately  the   writer  has  not  had 

opportunity  to  distinguish  the  different  state  of  the  carbon 
in  the  different  test  bars,  but  it  would  seem  from  a  com- 
parison of  the  curves  that  much  light  would  be  shed  upon 
the  matter  if  this  were  done. 

In  a  genera]  way  it  will  be  noticed  that  the  test  hars  con- 
taining the  least  carbon  are  a  little  higher,  although  the 
contrary  will  be  noticed  in  particulai  ["bus  SU»2, 

containing  '  per  cent,  more  carbon  than  SI"  :  1,  is  quite  a 
little  better  than  SU*  1 ;   the  same  may  be  said  of  St 

These  specimens  examined  under  the  microscope  show  a 
predominance  of  the  structure  indicating  carbide  carbon. 
The  structure  is  strongly  characteristic.  The  accompanying 
micro-photographs  give  a  clear  idea  of  them,  although  in 
the  original  the  projection  is  highly  coloured.  The  struc- 
ture of  all  the  members  of  this  •  >s  a  strong 
resemblance,  but  minor  differences  are  noticeable. 

Having  noticed  the  results  from  this  series,  it  seemed 
desirable  to  note  the  effect  of  manganese  and  sulphur.  In 
order  to  discover  whether  manganese  has  a  marked  effect 
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on  permeability,  a  hand  ladle  was  filled  from  the  regular 
dyaaino  cast-iron  and  :i  small  amount  of  ferromanganese, 
containing  about  85  percent  of  manganese,  added.  A  test 
lur  was  then  cast  and  about  the  same  amount  of  ferromau- 
ganese  again  added,  and  another  liar  cast.  '1'Uc  first  bar 
contained  0*78  per  cent,  of  manganese,  ami  the  second 
l  76.  The  latter  was  considerably  lower  in  permeability. 
It  will  be  noticed,  however,  that  the  combined  carbon  has 
been  doubled  by  the  addition  of  the  greater  quantity  of 
manganese,  and  this  probably  accounts  for  the  lower  per- 
meability (see  curves  8U  *  17  and  SU  •  1 8).  Manganese  in 
all  probability  effects  the  magnetic  properties  through  its 
effect  on  the  carbon. 

Plate  IV. 


20  30  40  SO 

AMP.  TURNS  PER  Cm. 


This  effect  is  largely  governed  by  the  content  of  carben 
and  the  content  of  the  other  elements,  particularly  silicon. 
It  is  safe  to  say,  however,  that  the  influence  of  manganese 
plays  e  very  small  part  when  the  content  is  below  1  per 
cent.  This  is  especially  true  of  high  carbon  irons,  such  as 
cast  iron.  Id  general,  what  is  said  of  manganese  may  be 
said  of  sulphur,  as  far  as  the  indirect  effect  is  concerned. 
However,  a  very  small  quantity  of  sulphur  has  a  very 
powerful  effect;  this  is  especially  true  in  low  carbon  iron. 

The  experiments  with  sulphur  were  mostly  carried  on 
m  ith  a  semi-steel  containing  from  40  to  50  per  cent,  of  steel- 
rail  scrap,  and  having  a  total  carbon  content  of  about  ■>  per 
cent.,  most  of  which  was  in  the  graphitic  state.  In  these 
irons  when  the  sulphur  rose  much  over  one-tenth  of  1  per 
cent.,  it  was  nearing  the  danger  limit,  while  IS  per  cent,  was 
fixed  as  the  maximum  for  any  metal  of  this  composition 
where  even  moderate  results  were  expected.  It  must  be 
noted,  however,  that  a  soft  graphitic  carbon  iron  could 
carry  this  content  without  much  detriment  to  its  perme- 
ability. If  the  sulphur  was  increased  in  these  high  carbon 
irons  a  very  bad  effect  is  noticeable. 

The  effect  of  sulphur  is  undoubtedly  indirect  and  effects 
the  permeability  through  its  power  of  promoting  combined 
carbon,  One  of  the  test  bars  of  semi-steel,  containing  about 
0' 15  sulphur,  was  so  white  and  hard  that  it  could  not  be 
turned,  although  fhe  other  constituents  were  normal,  with 
the  exception  of  the  higher  content  of  combined  carbon. 

If  we  return  to  our  consideration  of  the  effect  of  silicon 
on  (he  magnetic  properties  of  iron  alloys,  and  consider 
another  alloy  of  iron,  we  will  find  our  deduction  from  thi 
first  series  confirmed.  The  alloy  selected  for  these  tests 
was  the  Bemi-Steel  above  mentioned,  except  that  the  sulphur 
content  was  normal. 

It  will  he  noted  in  the  accompanying  curve  the  relative 
position  of  the  metal  to  cast  iron  and  east  -tc  el.  With  this 
alloy  the  silicon  varied  about  |  of  1  per  cent.,  and  some 
cases  nearly  1  per  cent.,  without  any  appreciable  effect. 
A  variation  of  -fy-  of  1  per  cent,  produced  no  effect  whatever 
upon  the  permeability.  The  silicon  in  this  alloy  is  always 
kept  above  3*75  per  cetu.,  consequently,  is  always  so  high 
thai  the  change  in  the  content  could  scarcely  affect  the 
-tate  of  the  carbon.  Ilowever.it  was  found  that  tin-  content 
ot  silicon  had  a  marked  effect  on  the  hysteresis,  the  loss  by 


hysteresis  being  very  much  less  when  the  silicon  was  high. 
A  variation  above  .'i-7.'>  per  cent,  had  an  ert'ect  on  the 
hysteresis,  where  none  wis  noticeable  on  the  permeability. 
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It  would  seem  fair  to  presume  that  silicon  has  no  direct 
effect  on  permeability  and  above  the  limit  necessary  for 
holding  the  carbon  in  the  graphitic  state,  it  is  doubtful  if 
it  has  any  effect.  This  is  also  probably  true  in  the  irons 
containing  no  graphite,  but  there  would  undoubtedly  be  a 
limit  in  this  case. 

In  the  same  way  phosphorus  can  varj'  greatly  in  this 
metal  without  any  noticeable  effect.  Within  the  limits 
that  have  been  experimented  with,  nothing  has  been  noticed 
that  would  lead  one  to  think  that  phosphorus  has  any 
effect  on  permeability  or  hysteresis.  This  limit  is  over 
1  per  cent.,  and  covers  the  range  that  would  be  met  with  in 
commercial  work. 

The  carbon  is  undoubtedly  the  chief  factor  in  the  chemical 
effect  on  permeability  and  hysteresis.  Practically  the  same 
effects  were  noticed  in  the  semi-steel  as  in  the  pot  irons 
previously  mentioned.  In  general  a  low  content  of  com- 
bined carbon  indicates  high  permeability  and  low  hysteresis. 
It  is  often  noticeable,  however,  as  in  the  case  of  the  pot 
irons,  that  an  iron  containing  rr.ore  combined  carbon  than 
another  would  have  a  higher  permeability.  To  discard 
physical  effects  this  is  readily  accounted  for  by  the  different 
state  of  the  carbon. 

It  has  occurred  to  the  writer  that  there  was  some  form  of 
combined  carbon  that  varied  in  these  irons,  and  the  per- 
meability was  more  affected  by  the  content  of  this  form  of 
carbon  thau  by  the  total  content  of  combined  or  graphitic 
carbon.  This  form  of  carbon  seems  to  be  that  which  Prof. 
Ledebur  calls  hardening  carbon,  and  is  probably  the  com- 
plex crystalline  mass  isolated  by  the  microscopist  under  the 
name  of  Mattensite.  Although  not  having  opportunity  to 
investigate  this  question  further,  from  the  meager  data  at 
hand,  on  this  phase  of  the  question,  it  would  seem  that  this 
is  the  state  of  carbon  having  the  most  influence  in  the 
different  varieties  of  iron  in  which  permeability  and 
hysteresis  are  important.  This  is  offered  merely  as  a  sug- 
gestion and  the  writer  has  hopes  of  investigating  the  matter 
further. 

Graphite  appears  to  act  as  an  inert  body  in  regard  to 
magnetic  qualities.  In  the  irons  where  its  content  is  one  of 
the  predominating  elements,  a  considerable  variation  is 
often  noticed  without  much  variation  in  the  permeability. 
Its  effect  is  that  of  an  inert  body  except  it  tends  to  open 
the  grain  of  the  metal  and   thereby  decreases  the  density. 
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which  of  course  effects  the  permeability,     tnthi  can  wl 
an  attempt  i-  mudotn  closo  the  isl  ir.mi.ir  tin 

purpose  o(  raising  th<   permeability,  the  porraeabi 
often    lowered   than   raised.     While   the   grnphiti    may   be 

decreased  in  thi-  way  and  the  donsitj  ol  the  speoi n  raised, 

1 1 , . -  beneficial  effects  are  absent  tor  the  reason  that  the 
eombined  carbon  is  increased  and  the  permeability  is  towered 
l.\  its  effect.  Ii  thi  graphite  can  be  decrcaaed  without 
raising  the  content  ol  combined  carbon,  the  permeability 
will  nuquestionabl)  be  higher. 


Plvti    VI 


M  •';. 
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To  show  the  radically  different  structure  of  the  .lilT.-r.-i  i 
specimens  discussed  in  ibis  paper,  some  micro-photographs 
will  be  found  of  some  of  the  principal  alloys.     The  i 
graph  marked  No.  C  is  a  pi  rmanent  magnet  made  of  east 


So    1  (SI      - 

iron  It  is  very  high  in  combined  carbon.  Its  structure  after 
etching  more  closely  resembles  steel  than  any  of  the  other 
irons  The  complex  formation  of  this  iron  is  quite  apparent. 
The  sample  has  been  hardened,  after  it  was  cast,  thereby 
increasing  the  percentage  of  combined  carbon.  Its  structure 
is  quite  unique  compared  with  the  other  irons. 

The  graphite  in  the  photographs  of  cast  iron  and  semi- 
steel  show  very  clearly  the  predominance  of  this  metaloid 
in  these  metals.  No.'  5  illustrates  the  structure  ol  the  test 
bar  giving  the  curve  marked* 50— 3  and  it  is  one  of  the 
highest  cast  irons  examined. 

The  other  photographs  are  of  the  special  pot  metals  and 
are   very    characteristic    and    unique.       They    show    very 


No. 


No.  3   (SI 

closely  the  effect  of  the   high  combined  carbon  content. 
The  structure  is  characteristic  of  the  carbide  form  ol 
which  predominates  in  all  of  these  pot  metals. 

Photographs  2  and  7  an    of  test    bar  which   gave  the 

curves     Sr=i.    and     SU«3,    which    curves    are      d 
throughout  their  range.     The  minor  differences  in  structure 
are  probably  due  to  difference  in  etching  condition- 


s''.   I      - 
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No.  .")  (Cast  Iron.— Curve  *  50 — 3). 


No 


G  (Cast  Iron. — Permanent  Magnet). 


Xii.    7    (SIT  5  3). 

The  physical  state  of  the  metal  is  equally  or  more 
potent  in  its  effect  opon  the  magnetic  properties  of  iron, 
aud  it  is  this  effect  which  makes  deduction  from  experi- 
ments on  chemical  effects  more  or  less  general.  An  almost 
carbonless  iron  will  often  he  found  of  low  permeability  and 
high  hysteresis  in  comparison  with  its  class.  After  it  is 
annealed,  it  will  sometimes  give  results  very  much  better 
than  its  class.     This   seems   to  he  due  to  au  internal  stress 


which  has  resulted  from  some  heat  treatment,  and  inasmuch 
as  the  specimen  is  nearly  pure  iron  it  must  be  purely 
physical.  This  might  be  attributed  to  an  alotropic  state  of 
iron  similar  to  that  proposed  by  Prof.  Osmond,  of  France, 
but  whatever  be  the  facts,  the  physical  condition  of  the 
inetal  must  ever  play  an  important  part  in  calculations  of 
this  kind.  It  does  not,  however,  make  the  chemical  stud}' 
useless.  It  is  often  surprising  to  note  how  closely  tine 
can  figure  from  chemical  results,  and  the  chemical  study  of 
these  irons  have  been  of  high  commercial  importance  where 
it  has  been  pursued, 

SULPHURIC  ACID  AS  A  REAGENT  IN  THE 
ANALYSIS  OF  FATTY  ACIDS. 

BY    K.    TWITl  HKI.L. 

When  concentrated  sulphuric  acid  is  brought  in  contact 
with  any  fat,  a  decided  chemical  action  is  observed.  This 
reaction  appears  to  involve  chiefly  the  unsaturated  fatty 
acids  of  the  fat,  and  consists  primarily  of  the  addition  of 
ll.jSt ),  to  the  unsaturated  carbon  atoms  of  these  acids.  The 
products  of  this  combination  have  been  studied  to  some 
extent,  and  have  found  some  practical  uses ;  notably  in 
dyeing  and  calico  printing  with  Turkey  red.  It  is  not  to 
the  commercial  uses  of  these  bodies,  which  I  believe  are 
destined  to  greater  importance  in  the  manufactures,  that  I 
wish  to  call  3'our  attention,  but  to  the  possibility  of 
developing  exact  methods  for  the  analysis  of  fats  by  the 
aid  of  concentrated  sulphuric  acid. 

I  do  not  know  that  any  attempt  has  been  made  to  employ 
sulphuric  acid  as  a  reagent  in  any  of  the  quantitative 
methods  which  have  of  late  become  of  such  importance  in 
the  examination  of  fats.  The  nearest  approach  to  such  a 
method  is  the  Maumene  thermal  reaction,  which,  indeed 
gives  remarkably  exact  results  considering  the  imperfect 
apparatus  and  manner  of  manipulation  usually  employed. 
The  object  of  this  process  is  clearly  to  measure  the  heat  of 
combination  of  the  sulphuric  acid  with  the  two  or  more 
unsaturated  fatty  acids  of  the  fat.  A  thermal  effect  as 
definite  as  this  would  imply  a  definite  chemical  reaction  as 
a  cause,  and  this  strengthened  my  belief  that  quantitative 
results  could  be  obtained  from  the  action  of  sulphuric  acid 
on  fatty  acids.  If  this  were  the  case,  then  a  separation  of 
the  unsaturated  oleic,  linoleic,  and  linolenic  acids  from  the 
unacted  on,  saturated  palmitic  and  stearic  acids  could  be 
obtained,  and  possibly  a  difference  in  the  action  of  sulphuric 
acid  on  the  different  members  of  the  groups  of  unsaturated 
acids  might  show  itself.  With  this  in  view,  the  following 
work  was  undertaken,  during  the  course  of  which  I  observed 
some  pecularities  in  the  manner  in  which  sulphuric  acid  acts 
on  these  bodies,  as  well  as  some  properties  of  the  resulting 
compounds,  which  I  do  not  think  have  been  published 
before.  For  this  reason  a  somewhat  detailed  description  is 
given  of  some  of  my  preliminary  experiments  which,  from 
the  analyst's  point  of  view,  are  failures,  but  which  brought 
out  some  of  the  characteristics  of  these  interesting  com- 
pounds. 

At  ordinary  temperatures,  or  even  at  10u°  C,  concentrated 
sulphuric  acid  has  no  effect  on  the  saturated  fatty  acids  of 
ordinary  fats.  Experiments  with  pure  palmitic  and  stearic 
acids  have  satisfied  me  as  to-  this.  It,  however,  combines 
with  oleic  acid  at  very  low  temperatures,  and  its  action  on 
linoleic  acid  must  be  very  similar  to  that  on  oleic  acid,  as 
some  of  my  experiments  with  mixtures  which  undoubtedly 
contained  large  quantities  of  linolic  acid,  would  indicate. 

When  sulphuric  acid  acts  on  oleic  acid  at  not  too  high 
temperatures  a  compound  is  formed  which  has  been  studied 
by  various  chemists  and  was  supposed  to  be  a  sulphonie 
acid,  sulpho-oxy-stearic  acid — 

(i)H)C16H3lJCH.,CH(HS(V;COOH. 

Later  Bencdikt  has  shown  that  it  is  more  probably  a 
sulphuric  ester  of  oxy-stearic  acid,  stearo-sulphuric  acid, 
CI5H31CH2CH(HS04)COOH.  This  will  be  seen  to  be  the 
sum  of  1  mol.  of  oleic  and  1  of  sulphuric  acid.  This 
substance  has  properties  which  should  make  its  separation 
from  the  fatty  acids  comparatively  easy.  It  is  readily 
soluble  in  water.  It  is  a  strong  acid,  dibasic;  the  acid 
hydrogen  of  the  HS04  group  being  comparable  in  strength 
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with  thai  of  sulphuric  acid  itself,  while  the  hydrogen  of  the 
carboxyl  group  has  the  properties  of  thai  ol  other  httj 
acids.  This  faei  furnishes  a  simple  and  beautiful  method 
of  examining  and  identifying  compounds  of  this  nature,  as 
the  HS04  group  can  be  sharply  titrated  with  standard 
caustic  soda  solution,  using  methyl  orange  as  indi  tator, 
and  then  phenolphthalein  can  be  added  and  the  oarboxyl 
as  accurately  titrated.  The  acid  strength  of  this  compound 
is  shown  by  another  remarkable  property  [ftheaquc 
solution  of  Btearo-sulphuric  acid  '  -t  with  common 

salt  or  sodium  sulphate  the  pun-  compound  i-  not  obtained, 
but  large  quantities  of  the  sodium  salt  arc  formed  by  double 
decomposition  between  the  stearo-eulphuric  acid  and  sodium 
chloride  or  sulphate,  and  this  even  in  quite  an 
mineral  acid,  This  met  has  been  noted  by  Juillard  in  hi- 
investigation  of  Turkey-red  oil. 

1  have  found  also  that  compounds  containing  the  HSi  i 
group  are  entirely  insoluble  in  petroleum  ether,  provided  no 
large  quantity  of  tatty  acid  is  present  This  last  property 
has  proved  to  be  the  most  useful  in  purifying  these  com- 
pounds. At  tir-t  thought  it  would  appear  that  their  solu- 
bility in  water  would  furnish  n  most  simple  mean-  of 
separating  them  from  the  quite  insoluble  fatty  acids  i  but  it 
Ha-  found  that  this  aqueous  solution  was  a  very  cood 
solvent  for  most  fatty  matters,  and,  besides,  had  a  strong 
tendency  to  form  emulsions  with  the  ether  or  other  medium 
with  which  it  was  shaken,  thus  rendering  the  separation  very 
tedious.  When  petroleum  ether  is  used  the  sulphuric  acid 
compounds  nerd  not  be  dissolved  iu  water,  but  can  be 
extracted  dry,  or  floating  on  an  acid  solution  in  which  they 
are  insoluble. 

With  the  aid  of  petroleum  ether  it  was  attempted  to 
separate  from  the  product-  of  the  action  of  sulphuric  acid 
on  a  fatty  acid  mixture  thit  part  unacted  on.  If  the  com- 
bination with  the  unsaturated  acids  were  complete,  this 
unacted  on  part  would  he  the  saturated  stearic  and  palmitic 
acids,  at  least  in  the  ease  of  the  more  common  fat-,  and  we 
would  then  have  a  simple  method  for  the  separation  of 
these  from  oleic  and  other  liquid  acid-. 

To  determine  the  completeness  of  the  reaction,  experi- 
ments were  made  with  oleic  acid  No  attempt  wa-  made  to 
obtain  this  absolutely  pure,  but  the  commercial  product, 
which  had  been  pressed  at  a  low  temperature,  wa-  made 
use  of.  It  had  a  cold  test  of  12°  C,  and  could  contain  but 
little  solid  fatty  acid.  On  treating  this  oleic  acid  with  about 
twice  its  weight  of  9  I '  7  percent. of  sulphuric  acid, adding  the 
acid  slowly  to  avoid  rise  of  temperature,  a  clear  solutio: 
formed.  To  this  was  then  added  an  equal  volume  of  water, 
still  keeping  the  temperature  as  low  as  possible  with  ice  water. 
The  whole  was  then  shaken  with  petroleum  ether,  which 
was  decanted  and  evaporated,  leaving  a  residue  which,  in 
two  experiment-,  was  found  to  be  49*51  and  42-:il  per 
cent,  of  the  oleic  acid  taken.  This  was  liquid  at  the  tempe- 
rature of  the  room,  and  slightly  more  viscous  than  the 
original  oil.  Its  m.-an  combining  weight,  as  found  by  titra- 
tion with  caustic  soda,  was  32S.  It  was  found  to  contain 
no  sulphur.  The  oily  layer  insoluble  iu  petroleum  ether  was 
identitied  as  stearo-sulphuric  acid,  and  but  little  over  one- 
half  the  oleic  acid  had  been  converted  to  this  compound. 

As  the  petroleum  ether  extract  of  the  last  experiment 
was  not  simply  oleic  acid,  but  gave  unmistakable  evidence 
of  having  been  acted  on  by  the  sulphuric  acid,  it  -eemed 
possible  that  the  reaction  between  oleic  and  sulphuric 
iu  the  first  place,  was  complete,  but  that,  on  adding  water, 
a  part  of  the  H.,S04  compound  was  instantly  decouij 
yielding  the  substance  soluble  in  petroleum  ether.  To 
decide  this  point,  an  attempt  was  made  to  extract  with 
petroleum  ether  the  sulphuric  acid  solution  of  a  fatty  arid 
without  adding  water;  but  in  no  case  could  anything  he 
removed  from  the  solution,  even  when  a  fatty  acid  was  used 
which  was  known  to  contain  saturated  compounds.  It 
appeared  that  the  solubility  of  all  tatty  acids  in  concentrated 
sulphuric  acid  was  so  great  that  they  could  not  be  extracted 
from  it  by  petroleum  ether. 

The  following  experiment  is  conclusive  :  -I  Hie  '.  grin,  of 
a  sample  of  fatty  acid,  containing  about  40  per  cent,  of 
stearic  and  palmitic  acids,  was  dissolved  iu  50  c.c.  of  petro- 


leum  ether,  and   thoi 

cent,  snip 

of  in  this 

one  treatment  n  il  b 

■ 
phuri  ill, 

dilute  the  tor  met ,  and  I  of 

sufficient  strength  to    ,  i  on  thi 
I  be  undertaken  u  ith  m 

of  preliminary  thai  sul- 

phuric acid  of  s.*>  per  cent,  acti « i  -  e , 
pletely  a-  the  -trouper  a  lid,  w  hilt    - 
could  be  readily  shaken  oul  ol  thi-   solutiou  with  |  • 
ether.     Moreover,  the  rise  in  temporature  was  much 
and   the   mixture  could   be   made  without  any   particular 
caution. 

I  now  repeated  the  last  experiment  with  oleic  acid 
however,  85  per  cent,  of  sulphuric  acid  instead  of  tie   u 
concentrated.     A  description  iu   detail  of  this   experin 
will  perhaps  best  bring  out  it-  object  and  the  conclusions 
to  which  I  arrived. 

In  a  glass-stoppered   Krleumeyer  tli-k  of  about  3 

capacity    wa-    weighed    2'0J  I" I •  i  - 

was  spread  over  the  bottom  of  tin-  tla-k  and  chilled  h\ 
dipping  the  tla-k  in  ice  water.  To  thi-  "a-  then  added 
I  c.e.  of  85  per  cent  sulphuric  acid,  and  tin-  flask  all  i 

to  warm  in  the  air.       A-    - i   a-    the  oil    began   to  null 

the  sulphuric  acid  acted  and  a  clear  solution  was  formed, 
though    without    any     appreciable    dis  Dl   of  heat, 

jo  e.c.  of  petroleum  ether  was  now  poured  into  tin-  tla-k, 
which  was  well  closed,  and  violently  shaken  for  a  few 
minutes,  allowed  to  settle,  and  the  ether  decanted.  The 
conteuts  of  the  flask  were  again  -haken  with  50  c.c. 
mote  of  petroleum  ether.  The  two  extract-  were  then 
each  transferred  to  a  separator}-  funnel  washed  with  water 
to  remove  any  sulphuric  acid  which  they  might  contain, 
and  separately  evaporated.  The  following  residues  weri 
obtained: — 


1st  extract  O'OSeOgrm. 

2nd      


1*71  per 


The  first  extract  had  a  melting  point  of  37  C,  and  was 
therefore  not  pure  stearic  and  palmitic  acid,  though  it  had 
the  crystalline  appe  i  mixture  of  these  acids.     The 

second  extract  was  liquid  at    the   temperature  ot    the 
and  could   contain  but   little   solid    fatty  winning 

the  treatment  with  petroleum  ether,  there  was  alway-  a 
small  quantity  of  oil)  substance  taken  up  from  the  sul- 
phuric acid  solution.  A  more  careful  examination  of  this 
extract  made  it  appear  that  the  petroleum  ether  had  taken 
up  a  small  quantity  of  the  stearo-sulphuric  acid,  which  on 
treatment  with  water  wa-  partially  dissolved  out,  while  a 
part  decomposed,  which  we  have  seen  always  happened 
to  thi-  compound  on  adding  water.  Thi-  part  went  into 
the  petroleum  ether  solution  and  gave  these  small  re- 
It  i-  therefore  highly  probable  that  sulphuric  acid 
per  cent,  acts  quantitative',-.-  on  ol( 

sulphuric  acid,  which  i-  sufficiently  iusoluble  in  petroleum 
ether  to  allow-  of  an  analytics  from  those  fatly 

acids  on  which  sulphuric  acid  has  no  effect. 

It    now   remained  to   apply   this   method    to  fatty  acid- 
containing  considerable  quant  irated  com: 
Before   giving  fiVures  I  will  briefly  describe  the  manner  of 
manipulation'  which  I  have  adopted  for  the   present  :  — From 
\  to  1  grm.  of  the  tatty  acid  to  be  analyse!  is  weighed  in  a 
ippered  Erlenmeyer  Mask,  melted,  and  by  moving  the 
flask,  chilled  in  a-  thin  a  layer  over  the  bottom 
•his  to  facilitate  the  action  of  the  sulphur  \  posing 
a  large  surface.     On  the  layer  is  now  poured  about  .i 
S.j    per   cent,  sulphuric  acid.     There   is   usually    no   com 
bioation   until  the  flask   has   been  slightly  warmed.     At  a 
certain    temperature    the    combination    takes     place     very 
rapidly  and  forms  a  clear  solution.     When  this   occurs  the 
flask    is   quickly  cooled.  50  e.c.  of  petroleum   ether  added, 
the  stopper   inserted  and   the  flask   shaken  violently  for  a 
minute    or    two,  then   all                                ind  the  petroleum 
ether  decanted.     The  flask  is  rinsed  twice,  each  time  with 
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li>  co.  <•!  petrol,  inn  ether.  Th<  washings  are  added  to  the 
first  extract  and  the  whole  poured  into  a  separatory  funnel 
and  washed  once  or  twice  with  water.  The  petroleum  ether 
is  then  evaporated,  and  the  residue,  consisting  of  the 
saturated  fatty  acids  weighed.  The  results  of  the  analysis 
of  a  few  samples  of  fatty  acids  arc  given  in  the  following 
table  :— 


Origin  of  the 
Patty  U  la 

Solidify- 
ing 

Point. 

Amount 

Petro- 
leum. 

Ether 
Extract. 

Meltim." 

Poiut  ol 
Saturated 

A. -ids. 

Gnn. 

Grin. 

I'.-i  Cent. 

C. 

Lard 

UJ  75 

CC7815 

12-35 

.w"5 

Cotton-seed  oil 

0-6150 

D-2005 

32'60 

0'5S75 

0-1405 

23-91 

53-0 

The  solidifying  points  of  the  original  fatty  acids  are 
given  as  an  imperfect  criterion  of  what  may  he  expected 
as  to  the  percentage  of  solid  fatty  acids  they  contain.  The 
saturated  acids,  being  in  very  small  quantity,  their  melting 
points  were  obtained  by  heating  in  a  small  tube  attached 
to  the  bulb  of  a  thermometer ;  the  point  taken  was  that 
of  incipient  fusion,  which  I  have  found  to  correspond  quite 
closely  to  the  solidifying  point  obtained  with  larger 
quantities.  As  the  solidifying  point  of  the  composition 
of  stearic  and  palmitic  acids  contained  in  these  fats  is 
about  55°  C,  the  melting  point  shown  would  indicate  a 
slight  impurity. 

To  decide  whether  the  extraction  of  the  unacted  on 
fatty  acids  had  been  complete,  the  sulphuric  acid  solution 
of  the  last  sample  of  cotton-seed  oil  fatty  acid  was  shaken  a 
second  time  with  50  c.c.  of  petroleum  ether.  I!y  this 
treatment  0-0190  grms.  were  obtained,  which,  however,  did 
not  solidify  at  the  temperature  of  the  room,  ami,  from  the 
former  experiment,  I  concluded  to  be  the  decomposition 
product  of  a  small  quantity  of  stearo-sulphuric  acid  taken 
up  by  the  petroleum  ether. 

The  figures  of  the  table  lead  to  another  conclusion, 
namely,  that  linolic  acid  is  acted  on  quite  as  completely 
a-  oleic  acid  to  form  a  compound  insoluble  in  petroleum 
ether.  This  is  proved  by  the  completeness  of  the  reaction 
with  cotton-seed  fatty  acids  which,  if  we  can  trust  the 
incline  absorption  test,  must  contain  from  10  to  50  per  cent, 
of  linoleic  acid.  Beyond  the  insolubility  in  petroleum  ether, 
1  have  as  yet  investigated  none  of  the  properties  of  the 
compound  of  linoleic  acid  with  sulphuric  acid. 

A  few  words  a-  to  the  petroleum  ether  employed  :  the 
commercial  product  even  after  redistillation  contains  com- 
pounds which,  v.  hen  brought  in  contact  with  concentrated 
sulphuric  acid,  form  product-  not  volatile  ou  the  water-bath. 
When  acid  of  85  per  cent,  is  used,  there  is  not  so  much 
action,  but  it  will  he  well  always  to  test  the  petroleum 
ether  by  shaking  with  85  percent,  sulphuric  acid,  separa- 
ting and  evaporating  on  the  water-bath.  If  there  is  a 
residue,  the  ether  should  be  purified  by  digesting  for  an 
hour  at  100  <_'.,  with  about  one-half  it-  weight  of  concen- 
trated sulphuric  acid,  then  washing  and  redistilling  on  the 
water-bath. 

The  method  described  will,  1  believe,  be  found  useful  in 
lln    analysis  of  fats,  both  in  tin  examination  of   the  natural 

bodies,  and  a-  an  assay  of  raw  materials  and  intermediate 
products  in  tlie  manufacture  of  commercial  stearic  acid. 
That  the  saturated  tatty  acids  obtained  by  this  method  are 
net  absolutely  pure,  cannot  be  denied,  hut  this  impurity  is 
of  such  a  nature  that  it  is  quite  possible  a  means  may  be 
found  for  its  accurate  separation  or  estimation. 

If  this  can  be  accomplished,  we  shall  have  a  strictly  accu- 
rate method  for  separating  two  groups  of  fatty  acids,  some- 
tbing  much  needed  in  tin    development  of  the  chemistry  of 

the  fat-. 
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I.-PLANT,  APPARATUS,  AND  MACHINERY, 

Liquid  Ainmnuiii  Cylinder,  Cause  of  the  Explosion  w  u. 
H.  Lange.     Woch.  fur  Bran.  18H7, 14,  [45],  584—585. 

In  the  course  of  the  investigation  on  the  explosion  of  a 
cylinder  of  liquid  ammonia  used  iu  connection  with  au  ice- 
making  machine,  it  was  found  that  the  cylinder  bad  been 
placed  in  a  vessel  of  water  heated  by  steam,  and  that  the 
valve  had  been  left  closed,  thus  causing  a  high  pressure  of 
gas  and  expansion  of  the  liquid.  All  such  cylinders  in 
Germany  are  tested  up  to  a  pressure  of  100  atmospheres, 
and  must  not  contain  more  than  1  kilo,  of  ammonia  in  a 
space  of  1  '86  litre. 

With  the  object  of  avoiding  the  danger  of  warming  the 
cylinders,  the  author  advocates  the  introduction  of  the 
ammonia  as  liquid  iustcad  of  gas  into  the  freezing  appa- 
ratus.—C.  A.  M. 


' 


Painted  Ironwork,  Rusting  of.     E.  Simon. 
Polyt.  J.  1897,  305,  285. 
See  under  XIII.  A., page  1023. 
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PATENTS.- 

Lixiviating,  Steaming,  and  Aerating,  Impts.,  in.  J.  Har- 
greaves,  Farnworth-iii-Widnes,  Lancashire,  ling.  I'at. 
23,363,  I  let.  20,  180C. 

Liquid,  vapour,  or  gas  is  passed  downwards  through  a 
series  of  vessels  containing  the  materials  to  be  treated,  each 
newly-charged  vessel  being  introduced  at  the  bottom  or 
lower  part  of  the  series,  then  gradually  raised  as  each 
similarly  charged  vessel  is  introduced  beneath,  and  ulti- 
mately removed  when  it  arrives  at  the  top  of  the  series. 

—  U.  A. 

Dnjimi  Granular  and  utlicr  Material,  Impts.  in  Apparatus 
fur.'  C.  G.  J.  Moeller,  Berlin.  Eng.  Pat.  25,01;;,  Nov.  13, 
1896. 
The  furnace  or  other  gases  employed  in  the  drying  process, 
alter  they  leave  the  material  which  is  being  dried,  are  con- 
ducted back  by  means  of  a  fan,  through  a  return  channel  or 
flue,  and  are  mixed  with  fresh  combustion  gases  as  they  issue 
from  the  furnace.     By  this  method,  the   temperature  of  the 

•  Any  of  these  specifications  may  be  obtained  by  post  by  remitting 
8d. — the  price  now  fixed  for  all  specifications,  postage  included— to 
C.  X.  lialn  hi.  Esq.,  Comptroller  of  the  Patent  Office,  Southampton 
Buildings, Chancery  Laue.  London,  W.C. 
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s  arising  from  i he  lire  is   reduced,  whilst  avoiding  loss 
of  heat,  and  only  as  much  air  is  conducted  through   tho 

furnace  as  is  requisite  I01    the  advant.c  f 

the  fuel.     Several   forms  of  the  apparatus  arc  described  in 
ilu  specification,  some  of  which  com]  1  (ting 

iters,  which  are  heated  by  thi   warm  rom 

the  drying  apparatus,  and  are  saturated  with  the  condi 
stetuu,  these   registers  again   yielding!  up  their  heat  to  the 
fresh  air  entering  the  apparatus.     The  registers  thus  fcrve 
the   purposes  of  utilising  » 1  l- -  free  nnd   latent   beat  ol  the 
exhaasl  ud  of  collecting  the  condensation  water. 

— B.  A. 

Filtering,  Washing,  and  Drying  Crystalline,  Granular, 
./ml  other  Materials  i  Impts.  in  Ihe  Method  of  and 
Apparatus  for.  s.  Sherratl  and  W.  A  Richards,  both  of 
Northwich,  Cheshire.     I  1  [    Pat.  28  28   .  i> 

I'm:  material  to  be  treated  ii  delivered  on  to  a  rol 
bed  in  the  apparatus,  with  or  without  the  addition  of  water 
or  other  washing  Quid,  and  the  liquid  i-  drawn  through  the 
material  on  the  filter  by  means  of  a  vacuum  apparatus 
beneath.  When  it  is  necessarj  to  subsequent]}  drj  the 
material,  air  or  gas,  heated  or  otherwise,  is  drawn  through 
the  materia]  in  the  same  manner.  The  latter  is  rem 
from  the  filter  bed  by  a  number  of  curved  scrapers,  which 
can  be  lowered  t...  or  raised  from,  their  operative  position 
either  automatically  or  by  hand. —  H.  A. 

Sand,  Cement,  and  oilier  Similar  Substances;  Impts.  in 
Apparatus  for  Measuring  nnd  Miring.  II.  Alexander, 
Water  Lane,  Leeds.     Kng.  Pat  13,505,  June  1,  l^'.1?. 

The  apparatus  comprise;  a  compound  ho]  per,  having 
rate  divisions  for  receiving  the  different   materials  to 

be  mixed,  in  combination  with  a  compound  drum,  having 

separate  sets  ol  adjustable  compartments  for  measuring  the 

materials  and  delivering  them   into  a    mixing  trough   below. 

Ill   the    trough,    the    materia!*    are    mixed   by    t  •' 

oppositely-rotated  mixing  blades. —  B.  A. 

Preserving  Organic  Bodies,  Impts.  in  Apparatus  for .  I.. 
A.  M.  D.de  Belfort,  Paris.     Eng.    Pat.  14,907,  June  19, 

Tin:  apparatus  consists  of  a  nun  cylinders  lined 

with  lead,  capable  of  withstanding  a  pressure  of  several 
atmospheres.  These  are  connected  by  pipes  with  each 
other,  and  also  with  a  carbon  dioxide  generator.  The 
materials  to  be  preserved  arc  placed  upon  shelves  in  the 
cylinders,  which  are  then  charged  with  carbon  dioxide  under 
a  pressure  of  ."1  to  10  atmospheres.  After  about  15  minutes, 
the  carbon  dioxide  is  displaced  by  pumping  in  water 
containing  0*25  per  cent,  of  formalin  in  solution.  After 
about  30  minutes  the  solution  is  run  off, and  the  articles  are 
removed  from  the  cylinder.  Polymerisation  of  the  forma- 
lin is  prevented  by  the  addition  of  from  -J.'>  to  30  per  .cut. 
of  common  salt  or  other  normal  chloride,  and  when  pre- 
servation for  several  months  is  desired,  the  liquid,  whilst  in 
the  cylinder,  is  subjected  to  electrolysis,  to  increase  its 
antiseptic  properties. — I..  A. 

Il.-FUEL,  GAS,  AND  LIGHT. 

Flume.  Non-Transparency  of  Glowing  Carbon  in.  N. 
Tecln.     J.  prakt.  Chem.  1897,  56,  [15,  16],  178  -180. 

Iltitx  (Ann.  Chun.  phys.  30.  :!'.'.').  not  being  abb  to  prove 
optically  the  presence  of  finely-divided  carbon  in  the 
luminous  gas  Same,  concluded  that  at  a  high  temperature, 
the  solid  particles  become  transparent.  To  determine  this 
point  the  author  made  experiments  with  different  flames. 
The  ordinary  gas  flame,  Bunsen  flame,  and  flames  of  a 
candle  anil  petroleum  lamp,  together  with  the  glowing 
carbon  thread  of  an  incandescent  lamp  were  illumii 
by  electric  light,  their  shadows  projected  on  a  white  screen 
ami  photographed.  In  the  photographs  (reproduced  in 
the  paper)  there  was  no  perceptible  difference  between 
the  shadows  cast  by  the  luminous  and  nou-luiniuous  gas 
flames,  and  the  same  was  the  case  in  the  shadows  cast 
by  sunlight.  In  the  shadow  of  the  caudle  flame  a  darkening 
was    faintly    visible,  ami  markedly   so   in    the    case    of    the 


uuo.     'I 
thread 
oblique  light. 

in     the    tr  .  ,  |(     1,, 

be    pit  -cut.      'I  he 
carbon    mono 

hut  little  in  1! 

I  onsidoring  that    I  he  dub. 

suspended     pallid.  -     n,     :i  . 

extraordi  iitithoi  .  1 

mented    with    a    thicker    layer   of    b..i 
batswing  flames,   3   cm.  broad,  were   plao 

the  other  ami   illuminated   a-   before  with  I 

The  -ha. I..w  ea-t  ..n  I  showed  rerj  plait 

/..lie  which.  iu    the  author'-   opinion,  could   only   bi 

the  presence  of  solid  panicles.     Hence,  i  .1  that 

Mini's   conclusion    was    due    to    his    method    not 

illy  sensitive,  and  thai  therefore  the  theory  of  the 
transparency  of  carbon  in  glowing  condition  was  not 
justified  hy  the  tacts.     1;   a.  M. 

Coal- Gas,  Action  of  Sulphui  P.  Fritz: 

J.  f.  prakt.' (hem.  1897,  56,  - 

Bkown  substance-,  ranging  in  consistency  from  resin-like 

solids   to   limpid  oil-,  are   formed    when 

with    concentrated     sulphuric    acid.       Bi  omptcs 

Bend.  82,  871)   obtained   •_'.",  grms.  of  such  condi 

product-  from  1110  cb.  m,  of  Paris  gas,  and  thi 

six    bodies   of    an    aromatic    nature,   apparently    font 

condensation  of  the  molecul.  -  yl-,  dimethyl 

propy  1-acetylene.      The  acid    would   therefore    appear    to 

exert  only  a  contact   actioi the  hjdrocarbon,  but  ihe 

author  found  the  volume  of  the  prod  ell  diminished 

when  substituted  acetylenes  were  removed  from  the  pa-  bj 
mean-  of  aminoniacal  cuprous  chloride  prior  to  the  washing 
with    acid.      Therefore    Berthelot's    explanation    can    only 
apply  to  a  small  [mrt  of  the  condi  nsation  products.     Mor  ■- 
over,    the  quantity   ami    nature  of  the  product-  vai  • 
different    samples     ef    pas.       The    author    obtained 
5 — I  j  grins,  per  cb.  m.  of  gas.     A  portion  was 
water,   forming    a  preen    solution  :  and,  after  washing  the 
remainder  with  solution  of  potash,    bout  three-fifths  of  the 
whole    was     susceptible    of    distillation,    and    passed    OVi  1 
steadily    between    loo  — 300    I         -  kilos,    were    pre- 

pared   by  treating    coke  Irccd   from    bent 

sulphuretted  hydrogen  -with  sulphuric  acid  under  five  atmo- 
spheres pressure.  The  brown  oil  which  remained  after 
seme  crystal-  bad  deposited,  was  washed  with  slight 
of  caustic  -oda,  and  the  saline  solution  was  separated  From 
oil  and  concentrated.  On  cooling,  white  seal.-  of  silkv 
lustre  were  detected  in  the  dark  brown  pulp,  and  by 
repeated  extraction  and  crystallisation  this  white  salt  was 
separated  From  it  other  salts  were  prepared.  The  chief 
characteristics  of  the  -alls  arc  as  follow-  : — 

The  copper  salt,  1  (,,11  ><  1.  v.Cu -M.lbi  >,  prepared  from 
the  sodium  salt  anil  copper  sulphate,  is  pale  blue.  but.  when 
dehydrated,  pale  green,  'ihe  salts  of  the  alkalis  lather 
freely,  ami  dissolve  phenols  to  clear  non-alkaline  sol 
The  ammonium  salt,  l,  II  -  >  X II  --II  n,  Is  in  n 
of  silky  lustre,  readily  soluble.  The  sodium  salt. 
1     11    St  '.Na   -  -.11  1  ,  forms  efflorescent  :  -  -oluble 

than  the  ammonium  sal;,  and  fuses  only  with  decomp 
The    alkaline    earths    give    salts     with     difficulty    - 
in   cold,   more    readily    in    hot   water.      The    term 
1  (  .  ,11  ,x  I,  TV  -r  71l_(>,    is  white — yellowish    in    a 

lere.      Tin-  rated    in    crystals    from    tin- 

original     condensation    product,     the     iron      1 
derived  from  the  contain 

The  acid  was  prepared  by  passing  sulphuretted  hyd 
through    water  containing    th. 

and  removing  the  copper  sulphide.  It  formed  white  crystals, 
readily  soluble,  ami  was  very  -table,  being  nnattacked  by 
hot  concentrated  sulphuric  acid,  and  liberating  hydrochloric 
acid  from    a  hot  solution    of   common  salt.      In  this  1 

ales  the  sulphonic  acids  derived  from  the  camphors, 
and  it  appears  to  be  the  sulphonic acid  of  a  body  having 
the  formula  ClbHj,0,  which  is  also  that  of  cedar- ciiniphor. 
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( Uher  acids  of  a  similar  nature  appear  to  be  present  in 
the  condensation  products  of  gas.     The  mother-liquor  of  the 

above  sodium  suit  contains  at  least  one  other  aeid,  probably 
era]  acids,  of  which  the  salts  are  more  freely  soluble, 
i  in  distilling  the  clear  brown  oil  remaining  after  washing 
the  condensation  product  with  alkali  and  water,  a  crystal- 
line white  body  was  obtained  at  201) — 220°,  but  was  not 
examined.  The  distillate  oils  boiling  below  200  were 
limpid,  and  left  a  grease  spot  on  paper;  those  boiling 
between  200"  and  300°  resembled  mineral  oils.  The 
hydrocarbon  residue  in  the  retort  cooled  to  a  brown  resin. 
Clearly,  the  products  of  the  treatment  of  coal-gas  with 
sulphuric  acid  are  by  no  means  so  simple  as  lSerthelot 
supposed.— J.  A.  13. 

Gas  Lamps,  Incandescent ;  Danger  oj  Fire  from. 
Dingler's  polyt.  .1.  306, '[4],  96. 

A  notifn  ITION  has  recently  been  issued  by  the  Chief  of 
Police  in  Berlin,  to  the  effect  that,  in  consequence  of  the 
frequency  of  tires  due  to  the  ignition  of  wooden  beams  in 
buildings  l.y  the  flame  of  incandescent  gas  lamps,  situated 
too  close  to  the  ceilings  or  beams,  such  lamps — which  give 
out  a  greater  amount  of  heat  than  is,  apparently,  generally 
supposed — must  in  future  be  placed  at  least  40  ins.  fron: 
the  ceiling,  or  else  fitted  with  a  (sufficiently  large)  shield 
to  protect  the  woodwork.  Such  shield  must,  however,  not 
be  affixed  to  the  ceiling,  but  either  attached  to  the  lamp  cr 
else  suspended  from  tin  adjoining  brick  wall. — C.  S. 

Cerium.     0.  Boudouard.     C'omptes  Keud.  1897,  [20], 

125,  "2. 

Nee  under  XX.,  page  1035. 

('allium  Carbide  and  Acetylene,  Analysis  of  Commercial ; 
anil  tin  Purification  of  the  Latter,  (i.  Lunge  and  K. 
Cedercrentz.     Zeits.  ungew.  Chem.  1S97,  [2o],6ol. 

See  under  XXIII.,  page  10-46. 

PATENTS. 
Fire-Damp  in  the  Atmosphere  of  .Mines  and  other  Places 
[Gas    Battery],    Improved   Method  of  and    Apparatus 
for   Detecting   and  Indicating  the   Presence  of.     E.  L. 
Mayer,  London,     ling.  Pat.  23,822,  <  >et.  26,  1896. 

Sec  under  XXIII.,  page  1040. 

Calcium  Carbide,  Manufacturing,  nml  fur  the  Reduction  of 
Mi  lids  from  their  Oxides;  An  Improved  Method  and 
Apparatus  more  especially  intended  for.  II.  Maxim, 
London.     Eng.  Pat.  2.",, 611,  Nov.  Li,  1836. 

See  under  XI.  B.,  page  1022. 

Peat-Charcoal,  Impts.  relating  to  the  Production  of, 
and  to  Apparatus  therefor.  E.  T.  Zohrab.  Lug. 
Tat.  26,191,  Nov.  19,  1896. 

Bi  i  vn>  to  the  preparation  of  weathered  peat  charcoal, 
especially  useful  in  blast  and  other  furnaces  in  the  produc- 
tion of  iron,  steel,  or  other  metals.  There  are  three  steps 
in  the  process,  and  three  sets  of  apparatus. 

1.  Pulping. — The  peat  is  passed  into  a  vertical  perforated 
inverted  hollow  cone,  having  a  tapered  Archimedean  screw, 
whereby  the  peat  is  forced  through  the  perforations  to  a 
lower  vertical  cylinder,  where  it  is  subjected  to  the  action 
of  rotating  and  fixed  knives,  and  forced  through  lower 
openings  into  horizontal  tubes,  also  provided  with  Archi- 
medean screws  and  rotating  knives,  which  force  the  pulp 
through  perforated  end  plates,  to  suitable  moulds  for  forming 

2.  Drying. — The  blocks  are  fed  to  the  top  member  of  a 
series  of  endless  bands,  arranged  in  a  drying  oven,  so  that 
the  blocks  are  continually  and  --lowly  moved  forwards  from 
one  end  to  the  other  of  the  top  band,  then,  falling  to  the 
next  lower  band,  travel  backwards,  and  so  on  to  the  lowest 
band. 

3.  Charring. — The  dried  blocks  are  filled  into  a  box  on 
wheels,  and  run  into  a  kind  of  muffle  furnace.  The 
gaseous  products  are  collected  in  a  hydraulic  main. — K.  is. 


l'.mimclling  Process,  Impts.  in.  fur  Electric  Heating  Ap- 
paratus. [Insulation.]  B.  E.  B.  Crompton  and  E.  J. 
Fox,  Loudon.     Eng.  Pat.  26,267,  Nov.  20,  1896. 

To  prevent  the  resistance  wire  coming  into  contact  with 
the  metal  plate  in  electric  heating  apparatus  manufactured 
according  to  Eng.  Pat.  17,091,  1892  (B.  E.  B.  Crompton), 
the  plate  is  first  given  a  thin  coating  of  enamel,  anil  while 
this  coat  is  still  iu  a  plastic  condition,  it  is  covered  with  a 
layer  of  granulated  porcelain,  or  similar  infusible  and  non- 
conducting substance,  which  is  again  covered  with  a  layer 
of  enamel,  and  the  whole  fused  together.  The  resistance- 
wire  is  then  attached  as  described  in  the  previous  patent. 
When  very  great  insulation  is  required  at  very  high  tem- 
peratures, the  layer  of  granulated  material  is  replaced  by  a 
thin  sheet  of  porcelain,  or  similar  substance,  which  may  be 
either  continuous  or  moulded  into  hexagons  or  other  con 
venient  forms,  which  can  be  laid  closely  side  by  side,  and 
is  then  covered  with  a  layer  of  enamel. — G.  II.  B. 

Electric  Furnaces.  Impts.  in.    [Fixed  Arc.']    \V.  S.  Horry, 
Michigan,  U.S.A.     Eng.  Pat.  22,521,  Oct.  1,  1S97. 

Tub  furnace  consists  of  a  bottomless  hopper  of  fire-resist- 
ing material,  supporting  standards  so  as  to  hang  over  the 
space  between  the  carbons  iu  which  the  arc  is  struck,  and 
between  the  flanges  of  a  rotary  spool  or  reel,  to  which 
movable  cover  plates  can  be  attached.  The  carbons  rest  on 
the  lire-proof  material  of  the  hopper,  which  screens  their 
electrical  connections  from  the  heat  of  the  furnace,  and 
their  edges  are  bevelled  so  that  the  space  between  them  is 
vertical.  The  length  of  the  arc  is  constant,  and  not  variable, 
as  in  previous  furnaces.  A  mixture  of  the  coke  and  lime  is 
fed  into  the  hopper  and  converted  into  calcium  carbide  in 
the  arc,  and  when  the  amp  er  erne  t  re  rises,  the  spool  is  rotated 
to  remove  the  product  from  the  furnace,  the  action  of  which 
is  thus  continuous,  fresh  material  being  fed  into  the  hopper 
us  that  converted  into  calcium  carbide  is  removed  in  a  plastic 
sheet.— G.  H.  B. 

Heating  or  Evaporating  by  means  of  Hydrocarbon 
Liquids  of  any  Density,  Impts.  in  Apparatus  for. 
P.  J.  E.  E.  Chambost,  Paris.  Eng.  Pat.  29,000,  Dec.'  17, 
1896. 

Tin-:  hydrocarbon  liquids  are  passed  through  an  externally 
heated  horizontal  retort  or  cylinder,  provided  with  a  central 
shaft  on  which  are  a  number  of  partitions.  Within  this 
retort  the  hydrocarbon  is  vaporised,  the  coke  being  deposited 
iu  the  retort,  which  is  purposely  arranged  so  as  to  be  easily 
takeu  apart  for  cleaning.  Preferably,  two  retorts  are  used, 
so  that  whilst  one  is  in  use  the  other  is  being  cleaned.  The 
vaporising  retorts  are  enclosed  within  one  or  more  rcfrac 
tory  and  uon-coudueting  jackets,  to  prevent  loss  of  heat. 
Part  of  the  vapours  may  be  used  to  heat  the  retorts,  the 
rest  being  employed  for  the  special  heating  device  for 
which  it  is  required.  The  burners  used  for  these  vapours 
consist  of  a  valve-box,  in  the  bottom  of  which  are  one  or 
more  holes  for  the  escape  of  the  vapours.  A  perforated 
thin  screwed  cap  preferably  forms  the  bottom.  The  regu- 
lating plug  has  one  bearing  in  this  screwed  cap,  the  other  in 
a  stulliug-box. — B.  S. 

Oil  Burners  applicable  for  Incandescent  lighting,  Impts. 
in.  W.  P.  Thomson,  London.  From  The  Continental 
c.is  (jluhlicht  Aetien  Geaellschaft  "Meteor,"  vormals 
Kroll,  Berger,  and  Co.,  Berlin.  Eng.  Pat.  28,853,  Dec.  16, 
1896. 

The  patentee  claims  an  oil-lamp  burner,  which  produces  a 
blue  flame  suitable  for  incandescence  lighting,  as  the  result 
of  four  distinct  air  currents,  viz.,  a  sluggish  current  rising 
inside  the  burner  tube  and  passing  to  the  outside  over  the 
edge  of  the  circular  wick,  to  develop  therefrom  combustible 
gas ;  a  second  current  rising  outside  and  past  the  outer  edge 
of  t he  wick,  to  carry  the  gas  upwards  ;  a  third  current  of 
comparatively  large  volume  rising  centrally  and  being 
deflected  to  enter  the  flame  at  the  point  where  it  bums  : 
and,  finally,  a  fourth  current  rising  outside  of  the  second 
current  and  commingling  with  it,  to  change  the  direction  of 
the  combined  other  current-.  The  form  of  lamp  preferred 
is  of  the  Argaud  pattern,  within  the  central   air   tube  I)   of 
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K  i-  fixed  mi  innet  tube  A  nfsmallei  diameti  r,  bavins  .. 

tii  •  "i.     'In-  wick,  and  a  hi  id  with  upper 

ri    nnd  perforated   sides   for  the  escapi  of  the  central 


air  draught.     Only  a  relatively   narrow   annular    space  is 
left  between  the  tabes  A   and   D,   so  that  only  a  slog 
current  passe-  outwards  over  the  wick.     A  strong  current 

pumps  between  a  cone  E  and  the  wick  tube,  and  through 
ihe  perforations  iu  an  outer  cone  G.  th.  re  passes  the  above- 
mentioned  fourth  current  from  the  base  of  the  chimney. 

-11.13. 

Incandescent  Lighting  or  Heating  Purposes,  An  Improved 
Vaporiser  for  Liquid  Combustibles  for.  V.  V.  C. 
Brokk,  Berlin.     Bug.  Pat.  -js,290,  Dec.  10,  1S96. 

rai  vaporiser  claimed,  consists  of  an  annular  retort  con- 
taining a  wick,  from  which  hydrocarbon  vapours  are 
■distilled  off  by  a  small  central  heating  flame,  the  VB] 
mixing  with  air  and  burning  beneath  a  mantle  as  usual. 
Ihe  waste  gases  of  the  -mall  flame  escape  by  a  pipe  which 
rises  centrally  through  the  vapour  nozzle,  the  burner-tube, 
and  the  mantle,  and  as  it  i-  always  hot  throughout  its  length, 
it  prevents  the  condensation  of  the  vapours  surrounding  it. 
The  anuuhir  retort  is  perforated  with  one  or  two  pas-ages, 
to  admit  air  to  the  heating  flame  and  to  serve  for  igniting 
the  flame,  the  passages  being  opened  or  closed  by  mean-  of 
a  resolvable  ring.— H.  B. 

Incandescent  Burners,  Impts.  in.     A.  Bandsept,  Bro& 
Kng.  1'at.  29,597,  D&    - 

In  the  improved   burner   a   central    B  es  from   a 

nozzle,  the  interior  of  which  becomes  gradually  constricted. 
A  little  below  its  orifice  the  nozzle  is  surrounded  b\  an 
annular  gas  passagi  or  by  a  number  of  annularlj  arranged 
gas  jets.  The  ga-  i-  directnl  upwards  into  a  truncated 
conical  chamber,  at  the  has,-  of  whi.-h  air  i>  drawn  in  and 
mingles  with  the  gas.  i--uing  upwards  from  this  chamber 
the  gas  ascends  a  gradually  widening  tube,  drawing  a  -eeoud 
Etipp))  of  air  from  apertures  at  its  base.  The  top  of  th 
panding  tube,  forming  the  mouth  of  the  burner,  is  covered 
with  wire  gauze,  from  the  centre  of  which  depends  an  inverted 
deflecting  coue.  The  air-inlets  may  be  regulated  I 
ring-valve,  the  expanding  tube  may  be  adjusted  as  to  height 
by  a  telescopic  arrangement,  and  to  more  effectively  mix 
the  gas  and  air.  the  deflecting  cone  mav  he  lengthened  and 
fitted  with  helical  blades.— H.  B. 

Incandescent    Oil   Lamps.   Impts.   in    and   connected  with. 
M.  t.raetz,  Berlin.     Eng.  l'at.  29,693  - 

"  I.N  a  petroleum  incandescence  lamp  ....  the  com- 
bination is  claimed  with  a  duplex  burner  and  with  a  device 
for  raising  the  upper  part  of  the  -aid  burner  and  fixing 
it  in  its  raised  position,  of  a  means  for  dctachably  securing 
the  upper   part  to   the   elevating  device :    of    a  flame-disc 


itcd  in  th,-  pi  ,i..    ..i  the  u|  | 

the  •    of  the    1. 

bi  uid    Inn  i'  . 

■  it    ih,  wick  till..-  "  ,    aux 

mantle  above  th'  flame.-  -II.  B 

Imp  Is,  in.     M    i 
and    M.    Kbrenhacber,  Berlin,     i  11,913, 

- 

!\\  iiiiin    a    circular   wick  ufral    -haft,  up 

which    a  current    of   air    | 
passing  through  a  concentric    radia   \        posed  -v-t.  ,■ 
thin  metal  plate-.     The  primary  flame,  burning  at  thi 

of    the    wick,   is   divided    into  -a    ibei 

heating  and  illuminating  flames,"  bj  f< 
mixtures    through   a    perforated    tlatio 
Burmouoted  by  a  perforated  hollow  cap,  in  which  pai 
the  mixture  i-  superheated.    The  superheated  mixture  i 
outward-  against   the  exterior  flam,-  circle,  meeting  with  a 
supply  of  air  which  has  been  previously  heated  hyp 
through  a  perforated  hollow   metal  casing.     Thi 
surmounted  by  a  mantle  as  usual. —  II    B 

Carliuretteii  Air  fm  Incandescent  Gas  Light,  Process  and 
Apparatus  for  tin  Production  <■/.  O.Kahus,  Hamburg. 
Kng.  Pat.  20,571,  Sept.  7,  1893 

i  u:i:i  urnrii  a>r  for  incandescent  gas  lighting  is  produced 
by  leading  a  current  of  air  through  a  closed  tank  in  which 
are  suspended  partitions  of  wick-like,  absorbent  fabric,  kept 
-aturated  with  a  hydrocarbon  liquid.  This  bydrocai 
liquid  may  he  a  cheap  product  of  the  process  of  petroleum 
refining,  having  a  sp.  gr.  of  071. — 11.  B. 

Acetulent  Gas,  Impts.  in  thi  Production  if,  ami  in  Appa- 
ratus therefor.  I.  X.  V.  Bablon,  Paris.  Kng.  Pat. 
25,224,  Nov.  10,     - 

A  DISTRini  iino  screw  at  the  base  of  a  receptacle  for 
ground  carbide  is  rotated  by  a  gas  meter  through  which 
■  -  the  gas  flowing  from  the  holder  to  the  burners,  and 
the  carbide  falls  into  water  and  produce-  acetylene  at  a  rate 
determined  by  the  speed  of  rotation  of  the  screw.  The 
rise  and  fall  of  the  holder  may  control  a  variable  B] 
gear  or  a  friction  clutch  device  between  the  meter  and  the 
'uiior.  I  ir  the  meter  may  directly  operate  the  dis- 
tributor,  and  the  holder  control  an  outlet  valve  on  the 
carbide  receptacle,  or  a  valve  on  a  by-pas>  main,  which 
permits  gas  iu  case  of  over-production  to  slip  the  meter. 

-J.  A.  B. 

Acetylene     Gas,    Impts.     in    Apparatus  for    Gi 
.1     Wetter,    London.      From    f>.    Mever,  Zurich.     ) 
Pat.  27,212,  Nov.  30,  1896. 

Watbb  is  discharged  from  a  chamber   into  a   general 
.   containing   carbide,  when  the   gasholder  deecet 
and,  by  mi  eightcd  lever  w-hich  opens 

the  discharge  valve.     The   water  at   e 
suffices  to  generate  sufficient   acetylene   to   till   the  holder. 
The  water  chamber  i<  refilled  automatically,  and  is  provided 
with  an  overflow  pipe. — J.  A.  B. 

.1       dene  Gas,  Impts.  in   or   relating   to  means  for  Regu- 
lating   the    Production    of,    and   in    Lamps    therefbr. 
E.  Gossan  and  II.  <  hevallier,  both  of  Bordeaux,  Gironde, 
France.     Eng.    Pat    27,574,    Dec.    :<,    1S96.     (Li. 
Internat.  Convention.) 

An  auto-regulating  lamp  is  formed   of  8   base  containing  a 
basket  in   which    is   calcium    carbide,  on    which  drops  from 
one  or  more  capillary   tubes — bent    to   increase  their  !■  -  _ 
in   a    -  pass — water    from   a   cistern  forming  the 

cover. — J.  A.  B. 

lent   Gas,  Apparatus  for  Producing.    E.  Richard- 
Lag  iix,   France.     Eng.    1 

In  the  crown  of  a  bell  gasometer  ell-shaped 

receiver  submerge!  n  water  iu  an  annular  tank  fixed  to  the 
gasometer  crown.  A  pipe  with  cocks  places  the  bells  in 
communication.      A    carbide   basket    covered   by  an  inner 
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bell-shaped  receiver  acting  as  a  float.-  is  fixed  by  bolts  iu 
the  outer  bell-shaped  receiver.  The  water  in  the  gasometer 
tank  serves  for  the  reaction,  which  ceases  when  the  pres- 
sure in  either  bell  increases  and  lifts  the  carbide  above  the 
water. — J.  A.  B. 

Une  Gas,  An  Improved  Apparatus  for  the  Produc- 
tion, Drying,  Purifying,  and  Storage  of.  W.  H.  Dargue, 
Newcastle-on-Tyne.     Eng   Pat.  29,768,  Dec.  28,  1896. 

Tex  venerator  is  cylindrical  and  is  water-jacketed,  or  w  ithin 
the  water  tank  of  a  bell  gasholder,  whence,  or  from  an  inde- 
pendent cistern,  water  is  supplied  to  the  carbide  under  the 
control  of  a  valve  operated  by  the  movements  of  the  bell. 
Suitable  connections  and  taps  for  relief  generators  are 
described. — J    A.  I'.. 

Acetylene  Gas,  Apparatus  for  Producing.  G.  Lebrun  and 
Ft  ornaille,  Paris.  Eng.  Pat  518,  Jan.  1,  1897.  (Under 
Internat.  Convention.) 

Water  from  a  closed  reservoir  falls  on  to  carbide  in  a  wire- 
gauze  cylinder,  which  is  mechanically  rotated  abcve  a  tray 
for  the  reception  of  the  residual  lime.  The  flow  of  water 
is  determined  by  the  pressure  of  gas  admitted  to  the  top  of 
.he  reservoir  by  a  pipe,  on  which  is  a  valve  controlled  by 
the  movements  of  the  gasholder  into  which  the  acetylene 
■  —J.  A.  B. 

Acetylene  Gas.  Impts.  in  Apparatus  for  the  Production  of. 
VY .  P.  Thoinpsou,  Liverpool.  From  P.  P.  H.  Mace  and 
L.  L.  H.  Gerard,  both  of  Paris.  Eng.  Pat.  3013,  Feb.  4, 
1897. 

Is  the  crown  of  the  weighted  and  balanced  bell  of  a  gas- 
holder is  fixed  a  carbide  receptacle,  provided  with  a  dis- 
charge opening  of  a  doubly  tapering  form.  Two  cones  on 
a  weighted  and  guided  rod  act,  one  above,  the  other  below, 
this  opening,  and  open  and  close  it  in  concurrence  with  the 
falling  and  rising  of  the  beli,  which  arrest  and  release  the 
rod.  Pulverulent  carbide  falls  through  the  opening  into 
the  water  in  the  gasholder  tank.  Two  methods  of  arresting 
the  movements  for  recharging  with  carbide  are  described. 

—J.  A.  B. 

Acetylene,  Impts.  in  Apparatus  for  the  Production  of. 
E.  Jimeno,  Barcelona,  Spain.  Eng.  Pat.  11,090,  June  9, 
1897. 
A  watei:  ves>cl  is  placed  above  a  vessel  about  double  its 
capacity  containing  carbide.  A  capillary  communication 
permits  water  to  flow  to  the  carbide  and  generate  acetylene. 
Various  methods  of  regulating  the  pressure  on  the  escape 
orifice,  of  automatically  closing  the  communication,  and  of 
governing  the  pressure  at  the  burners,  are  claimed. 

-.T.  A.  B. 

Acetylent  (ins.  Improved  Apparatus  for  the  Production 
and  Storage  of.  R.  F.  Carter.  Niagara  Falls,  Canada. 
Eng.  Pat.  17,448,  July  21,  1S97. 

Water  is  supplied  through  a  ball-cock  valve  to  a  large 
cistern  pivoted  within  a  larger  tank,  in  such  a  manner  that 
the  inner  cistern  tips  automatically  when  the  gasholder 
tails,  and  discharges  a  limited  volume  of  water  into  the 
outer  tank,  whence  it  flows  on  to  carbide  in  a  generator; 
and  the  acetylene  evolved,  raises  the  gasholder  and  restores 
the  inner  cistern  to  its  original  position.  Twenty  claims 
are  made. — I.  A.  B. 

Acetylene  Gas,  Intpts.  in  Apparatus  for  the  Production 
of.     A.  Rieffel,  Paris.     F.ug.  Pat.  17,938,  July  30,  1897. 

The  hell  of  a  gasholder  is,  by  one  or  other  of  several 
specified  devices,  increased  in  weight  as  it  rises,  and  thereby 
the  pressure  of  gas  in  the  generator  varies  with  the  rise  and 
fall  of  the  bell.  Water  is  supplied  to  the  generator  under 
a  constant  head,  which  is  such  that  it  flows  thereto  when 
the  pressure  therein  is  low  and  ceases  to  flow  when  it  i< 
Thus  the  generation  of  gas  only  occurs  when  the 
-holder  is  nearly  empty.  Several  modifications  of  various 
parts  are  claimed. — J.  A.  B. 


Acetylene  Gas.  Improved  Apparatus  for  the  Production 
and  Storage  of.  H.  J.  Bell  and  Niagara  Falls  Acetylene- 
Gas  Machine  Company,  Ltd,  both  of  Niagara  Falls, 
Canada.     Eng.  Pat.  19,411,  Aug.  23,  1397. 

Attached  to  the  side  of  the  bell  of  a  gasholder  by  a  roo  1 
is  a  float  which  sinks  into  a  water  chamber  when  the  belt 
descends,  and  expels  water  from  the  chamber  inio  a  spout 
surrounded  by  a  sleeve  which  may  be  tilted,  and  is  thus 
caused  automatically  to  discharge  its  coutents  into  a  tip 
tank,  which  empties  itself  into  a  tank,  whence  a  pipe  conve\  - 
the  water  to  carbide  in  a  generator.  The  water  chamber  is 
refilled  automatically  when  the  bell  rises.  The  generator 
used  is  that  protected  under  Eng.  Pat.  2284  of  1897  (this 
Journal.  1897,  431).     Fifteen  claims  are  made. — J.  A.  B. 

Acetylene  Gas,  An  Improved  Device  for  Producing  ain't 
Burning.  J.  Windmuller,  Cologne.  Eng.  Pat.  21,464, 
Sept.  18,  1897. 

The  lower  part  of  a  large  tube  is  partially  occupied  by  a 
smaller  tube,  which  leaves  an  annular  space.  This  space 
and  the  upper  part  of  the  apparatus  are  filled  with  water, 
which  percolates  through  a  hole  near  the  base  to  meet  the 
carbide  compound  in  the  inner  tube,  and  develops  gasr 
which  passes  through  a  hollow  tubber  ball  for  regulating 
the  gas  pressure,  to  the  lamp,  in  which  an  air  chamber  is 
provided  between  the  casing  and  the  disc,  the  burner  being 
so  adjusted  that  it  only  partially  reaches  or  dips  into  the 
casing. — J.  A.  B. 

Acetylene  Gas,  Impts.  relating  to  the  Production  of,  and 
to  Lamps  for  Generating  and  Burning  the  same.  H.  H- 
Lake,  London.  From  Wizard  Manufacturing  Companv, 
Chicago,  U.S.A.     Fug.  Pat.  21,831,  Sept.  23,  1897. 

Refers  particularly  to  lamps  for  bicycles,  &e.  A  stick  of 
carbide  is  pressed  against  an  absorbent  pad,  to  the  under 
side  of  which  water  is  admitted  from  the  surrounding  water 
receptacle  through  a  passage,  of  which  the  size  is  fixed  by 
a  stem  valve.  The  gas  passes  through  a  similar  passage 
to  a  lava  burner  tip  provided  with  an  air  passage.  The 
burner  is  ill  a  suitable  combustion  chamber. — J.  A.  B. 

Blow  Torch  Burners.  Impts.  in.     J.  C.  Dupee,  Chicago, 
U.S.A.     Eng.  l'at.  18,830,  Aug.  14,  1897. 

These  burners,  intended  for  the  use  of  plumbers,  braziers. 
&c,  are  designed  for  burning  hydrocarbon  oils  of  low  specific 
gravity,  as  kerosene  or  crude  petroleum.  Each  burner  has  an 
oil  reservoir,  and  an  air  pump  for  producing  pressure  in  the 
reservoir,  whereby  the  oil  is  forced  upwards  to  an  annular 
retort,  wherein  it  is  vaporised,  and  from  which  the  vapour 
passes  to  a  nozzle  having  a  needle  valve.  From  the  nozzle 
it  passes  to  the  cavity  within  the  retort,  where  it  mixes 
freely  with  air,  and  burns  in  a  combustion  chamber  fixed 
thereon.  This  combustion  chamber  is  arranged  so  as  to 
cause  eddies,  by  forming  it  of  a  pear  shape,  having  a 
restricted  opening  at  its  outer  .end,  an  enlargement  in  the 
body  thereof,  and  a  series  of  openings  in  its  walls,  By 
this  arrangement  a  portion  of  the  main  flame  is  reversed 
and  forced  back  through  the  openings  on  to  the  retort,  the 
main  flame  passing  upwards  or  outwards  to  heat  the 
brazier's  or  plumber's  pot. — R.  S. 

ILL-DESTRUCTIVE  DISTILLATION, 
TAR  PRODUCTS,  Etc. 

Petroleum,    Origin    of:    Spontaneous    Polymerisation    of 
Hydrocarbons.     C.  Engler.     Ber.  30,  2358— 2365. 

Beferbisg  to  Sadtler's  preparation  of  hydrocarbon  gases 
from  vegetable  oils  (this  Journal,  1S97,  727),  the  author 
points  out  that  similar  results  have  been  previously  obtained 
by  him  (Ber.  21,  1816;  22,  392)  from  pure  stearic  aud 
oleic  acids.  Moreover,  that  in  attributing  an  animal  origin 
to  petroleum  deposits  in  general,  he  does  not  imply  the 
impossibility  of  other  methods  of  formation  in  isolated 
eases. 

The  presence  of  heavy  lubricating  oils  in  natural  petro- 
leum has  been  considered  to  militate  against  the  theory  .  i 
animal  origin,  because  the  products  of  the  distillation  of  fat 
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under  pressure  consist  largi  I3  of  light  ethylenes.     II..  ■ 
recent   experiments   made   by   the   author    or    undi  1 

ilirt'i'iinii.  tend  to  -lii>«    thai  a  spontaneous  polyi isalion 

<>f  the  hydrocarbons  occurs  in  petroleum  distillate,  ooal  Uu 
distillate.  \iv.  which  pi  tbablj  explains  the  developmi  at  ol 
the  heavy  oils  from  the  "  protopetroleum "  first  resulting 
IV"tii  tlio  distillation  of  anima]  matter,  &e. 

I'm  example,  :i  distillate  from  a  high-boiling  Java 
petroleum  was  found  to  have  a  sp,  gr.  veraging  0-8799, 
whiahi  however  increased  on  standing  for  some  time,  to 
o-8'.H7.  Ina  second  sample  from  Java,  the  ap.  gr.  rote  in  a 
fen  days  from  0*8913  to  0-9008.  That  othei  petroleums 
ivl-o  exhibit  the  same  ti  1  dency,  though  in  different  degree, 
shown   by  ■   distillate   1  b.  pt.  1  .     from 

Galician  residuum,  the  sp.  gr.  increasing  in  one  case 
from  0*8601  to  0'S61S,  and  in  another  tutor  heating  the 
residuum  for  three  days  under  a  reflux  condenser  and  then 
distilling  at  .'1'JO   (.'.—from  0*8384  to  0*8349  1  in  20  days). 

A  similar  behaviour  was  noticed  by  Spilkor  in  coal-tar 
distillates,  erode  benxene  giving  an  increase  of  0*001  in 
SO  days,  and  the  so-called  light  oil  an  increase  of  0*00178 
in  eight  weeks.  Uso  in  brown-coal-tar  distillates  an 
analogous  behaviour  was  discovered  h\  w.  Eisenlohr,  though 
here  the  increase  in  sp.  gr.  during  die  period  occupied  l>\ 
the  experiments  (30  days)  was  very  slight.  <  in  the  other 
hand,  samples  of  the  fish-oil  distillate  prepared  to*  the 
author  by  Krey,  in  1888,  and  which  had  an  initial  Bp.  gr.  of 
0'8105,  now  exhibit,  after  nine  years'  storage,  densities 
varying  from  0*8331  to  0*8295;  and  an  increase  "I"  0*002 
was  found  to  ensue  in  30  days  in  the  case  of  a  Sample 
newly  distilled  from  fish  oil. 

From  these  samples  the  author  considers  it  permissible 
to  suppose  that  the  heavy  nils  in  petroleum  have  gradually 
been  elaborated  by  spontaneous  polymerisation,  from  the 
lighter  hydrocarbons  first  formed  by  distillation;  such  poly- 
merisation being  probably  feasible,  though  at  an  exceedingly 
slow  rate,  at  low  temperatures.  It  may  be  that  the  change 
in  question  is  in  turn  succeeded  by  intramolecular  trans- 
positions. The  prevalent  temperature  and  pressure  would 
influence  the  character  of  the  resulting  products,  and 
determine  the  preponderance  of  saturated,  unsaturated. 
open-chain,  or  cyclic  hydrocarbons,  and  may  thus  account 
for  the  differences  in  composition  exhibited  by  natural 
petroleums. — C.  S. 

Petroleum,  Japanese.  Eng.  and  Mining  J.  1897, 
64,  [14],  894. 
Thk  oil  districts  of  Japan  extend  from  Hokkaido  to  Akita 
iu  the  north,  traverse  the  provinces  of  F.chigo  and  Shinano. 
and  reach  the  Totomi  Province.  Previous,  to  the  year  ls'.m, 
wells  were  sunk  in  an  unscientific  manner  to  a  depth  of 
about  COO  ft.,  but  since  that  time  American  boring  machinery 
has  been  introduced,  and  oil  is  now  being  obtained  from  a 
depth  of  800  to  2,0110  ft.  The  method  of  refining  has  also 
been  improved  to  such  an  extent  that  Japanese  petroleum  is 
at  present  equal  in  quality  to  foreign  petroleum— A.  S 

Petroleum  in  Texas.     Eng.  and  Mining  J.  1897,  64. 
[14],  398. 

There  has  been  discovered  at  Corsicana,  Texas,  at  a  depth 
of  1,040  ft.,  a  -cam  of  bluish  sandy  shale,  about  20  ft.  thick, 
saturated  with  petroleum.  The  ground  above  and  below 
this  stratum  consists  of  a  hard  clay.  The  oil  was  found, 
on  analysis,  to  contain  about  90  per  cent,  of  volatile  matter, 
in  the  following  table,  the  Texas  petroleum  is  compared 
with  the  oils  from  other  districts  : — 


Crude  oil  from 


Specific 


_„  i,  Cameover 


at  17 


Between 
ISO  and 

300  C. 


Above 


Tevas-Oorsicana  0*821 
Pennsylvania. 

Galicia 0*8M 

Baku 

Alsace K'907 

Hanover 0-S99 


°c. 

Per  Cent. 

Per  Cent, 

80 

34-6 

40 

si 

. 

88 

90 

- 

17 

'..1 

23*0 

38 

135 

S*0 

50 

170 

•• 

32 

16*8 

40.7 
26.6 
39*0 
47" 
68*0 


—A.  S. 
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petroleum   to  be  effected  not  verj  remoti    from 

the  earth's  surface,  and  that,  una 

not  imp  issible  for  the  nitrogen  compounds  to  bav<  r<  suited 
from  subsidiary  reactions  going  on  in  presence  "i  nil 
either    in    a    f-ee   state   or    dissolved    In     sea  Phi 

Taev    of  this    view    will,   he    believes,    he    confiimi 

future  research  enlarges  our  knowledge  "i  the  chemistry  "I 
nitrogen. — (".  S. 

Petroleum,   Refining,  with    fuming   Sulphuric    Acid      IV. 
Holeg.     Chem,  Ri      Fett-  u.  Ilar/lnd.  4,  [19],  863. 

Tin  author  states  that  the  process  patented  by  the  B  idische 

Aniliu    uud    Soda    1'abrik    (this    Journal.  baa 

been — iu  principle — employed  by  him  during  the  past  ten 
years,  and  consequently  cannot  be  regarded  as  novel, 
though  the  apparatus  is  n.w.  The  same  result-  Can, 
however,  be  obtained  by  using  an  ordinary  lead-lined, 
steam-blast  agitator,  but  working  it  with  compressed  air 
and  leading  the  acid  into  the  air-pipe,  which  is  fitted  with 
an  atomising  jet. — C.  S. 

Mineral  OH.  Refining  with  Water-Glass.     .1.  I!.  Alieliler. 
Chem.  Zeit.  21,  [S2 

A-  a  mean-  of  preventing  the  formation  of  the  ti 
emulsions  occurring  in  the  alkali  treatment  of  heavy  mis 
oil  distillates,  the  author  recommends  the  employment  of 
alkali  silicate  (water-glass),  either  alone  or  in  conjunction 
with  sodium  carbonate  or  caustic  soda,  for  neutralising  the 
oil  after  the  acid  treatment.  The  advantages  claimed  for  this 
reagent  are  that  a  smaller  quantity  of  acid  is  needed,  since 
the  dark  oil  then  obtained  is  bleached  by  the  action  of  the 
pre  lipitated  silica,  and  that  this  body  at  the  same  time 
disperses  any  emulsion  produced  in  the  oil. — C.  S. 

Petroleum    Spirit    [Benzine]    from     Grosni    I' 

Sulphur  ('.impounds  iii.  K.  W.  Charitschkow.  Trudy 
bak.  otd.  imp.  russk.  techn.  obschtsch.  ls;i7.  12,  273; 
through  1 'hem.  Zeit.  Rep.  1897,  26.     " 

liu.  fraction  of  the  Grosni  petroleum  boiling  up  to  la- 
is  in  many  external  characteristics  similar  to  t  Ihio  petroleum. 

an.  1  has  a  disagreeable  smell,  which  is  not  removed  by 
purification  with  the  usual  reagents.  The  author  has 
therefore  examined  the  sulphur  compounds  present,  in 
the  belief  that  they  gave  rise  to  the  odour  in  question. 
To  determine  the  presence  of  these  compounds,  the  benzine 
was  treated  with  a  S  per  cent,  solution  of  corrosive  sublimate, 
or  with  weak  platinum  chloride  solution,  after  removing 
trae.  of  hydrogen  sulphide  by  means  of  lead  acetate.  The 
substance-  obtained  after  the  sublimate  treatment  reacted 
like  mercaptans,  but  ■  i.tained  not  more  than  7 — lo  per 
cent,  of  sulphur.  Further  research  showed  that  some  by  . 
carbons  (of  the  acetylene  series)  as  well  as  the  sulphur 
compounds,  entered  into  combination  with  the  mercuric 
chloride.  For  the  determination  of  sulphur  in  fractio 
containing  but  little  of  this  substance,  both  Heusler's  method 
and  Kngler's  modification  of  it  proved  to  be  ill-adapted  :  too 
much  of  the  distillate  had  to  be  burned.  The  author  only 
determined  the  sulphur  in  the  compounds  separated  by  means 
of  mercuric  chloride,  and  then  used  the  Heusler-F.ngl.  r 
method  to  prove  qualitatively  that  the  whole  of  the  sulphur 
had  been  removed  by  the  mercuric  salt.  The  sulphur 
found  in  the  benzines  examined,  varied  between  0-003  and 
C-019  per  cent.  No  regularity  could  be  traced  in  the 
distribution  of  the  sulphur  compounds  between  the  fractions 
of  different  boiling  point ;  all  that  may  be  safely  stated  is 
that  sulphur  compounds  are  always  present  in  the  petroleum 
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spirit  (>p.  gr.  0'685),  whilst  the  naphtha  (ligroin)  distillates 

r  0   75  to  n-77)  appear  to  be  free  from  sulphur. 

— W.  G.  M. 

Oltfines,  Naphthenes,  and  Benzene  Hydrocarbons  ;  For- 
mation of,  l>t,  the  Distillation  of  Fats  under  Pressure. 
(  .  Engler  and  Tb.  Lehmaun.  Her.  30,  [15],  2365—2368. 
By  treating  the  various  fractions  of  fish-oil  distillate  by  the 
brotuination  method,  the  purified  bromides  were  found  to 
correspond  to  hexylene  bromide  iu  the  fraction  50" — 60°  C, 
whilst  in  the  fraction  70' — SO"  C.  they  approximated  to 
heptylene  bromide.  The  remaining  fractions  were  appa- 
rently mixtures  of  higher  and  lower  homologous  oletine 
bromides. 

The  detection  of  naphthenes  was  attempted  by  examining 
the  composition  of  various  fractions  after  the  removal  of 
the  olefines,  aromatic  hydrocarbons,  &c,  with  the  result 
that,  whilst  the  fractions  68 -5°— 69-5°,  78°— 80°,  98°— 99°, 
123° — 124  ,  1495: — 150*5°,  and  160°— 162°  C.  appeared  to 
consist  mainly  of  paraffins,  the  presence  of  naphthenes  was 
also  indicated.  The  quantities  of  substance  employed 
were,  however,  too  small  to  permit  of  the  isolation  of  these 
hydrocarbons. 

"  Benzene  hydrocarbons  were  detected  without  difficulty  by 
nitration,  viz.,  benzene  in  the  fraction  76' — 83°  C.,  toluene 
in  the  fraction  106° — 114°,  »i  -xylene  in  that  between  130° 
and  138°,  and  mesityleuo  and  pseudocumene  in  the 
fraction  160°— 169°  O. 

Pure  glycerides  and  other  fats  and  oils  gave,  on  the 
whole,  analogous  results. — C.  S. 

IT.-COLOIJKINQ  MATTERS  AND  DYES. 

Aposafranine,  Action  of  Bases  on.  O.  Fischer  and 
C.  Giesen.  Ber.  30,  2489—2494. 
In  continuation  of  Fischer  and  Hepp's  work  on  the  forma- 
tion of  Induline  and  Fluorindine  from  Aposafranine  (Ber. 
29  361  ;  this  Journal,  1896,  536),  the  authors  have  inves- 
tigated the  action  of  methylamine,  p-anisidine,  ethylene 
diamine,  o-amidophenol,  and  o-naphthylene  diamine  on 
Aposafranine.  They  find  that  the  monamines  form  Indu- 
lges, whilst  the  diamines  yield  Fluorindines  in  addition. 
Methylamino-apasafranine  is  obtained  by  heating  together 
in  a  "sealed  tube  to  100J  C.  for  5 — 6  hours,  4  grms.  of 
Aposafranine  hydrochloride,  2  grms.  of  methylamine 
hydrochloride,  10  c.c.  of  a  33  per  cent,  methylamine  solu- 
tion, and  40 — 50  grms.  of  alcohol.  The  solution  is  filtered, 
acidulated,  evaporated,  the  residue  extracted  with  water, 
and  salted  out,  preferably  with  potassium  bromide.  The 
bromide  of  the  induline  crystallises  from  water  or  dilute 
alcohol  in  brownish  needles.  The  solution  in  water  is 
orange-red,  which  is  turned  magenta-red  by  concentrated 
hydrochloric  acid.  An  analogous  compound  is  formed  by- 
boiling  together  5  grms.  each  of  Aposafranine  hydro- 
chloride, p-anisidine,  and  p-anisidine  hydrochloride  iu  loo 
grms.  of  alcohol.  The  product  crystallises  in  greenish 
crystals,  which  dissolve  to  a  brown  solution.  By  the  action 
of  ethylene  diamine  on  Aposafranine,  two  different  sub- 
stances are  formed,  one  of  which  shows  the  reactions  of  an 
induline,  whilst  the  other  belongs  to  the  class  of  the  fluorin- 
dines and  can  be  obtained  by  oxidation  of  the  former.  The 
Induline  is  forme. 1  by  heating  5  grms.  each  of  Aposafranine 
hydrochloride,  ethylene  diamine,  and  ethylene  diamine 
hydrochloride  with  80  grms.  of  alcohol  under  an  iuverted 
condenser  for  two  hours.  The  solution  is  then  made  alka- 
line with  potash  and  precipitated  with  water.  The  brown 
powder  so  obtained,  after  crystallisation  from  dilute  alcohol, 
forms  acicular  crystals  with  a  bluish-green  reflex.  The 
base  dissolves  to  an  orange-red  non-fluorescent  solution, 
which  is  turned  violet  by  dilute  mineral  acids.  The  hydro- 
chloride dissolves  in  hot  water  and  in  alcohol  to  a  yellowish- 
red  solution,  and  is  a  strong  dyestuif .  The  base  melts  with 
decomposition,  being  partially  converted  into  the  fluorescent 
compound.  This  conversion  is  easily  effected  by  oxidising 
>-.  especially  by  mercuric  oxide  in  nitrobenzene  solu- 
tion. The  fluorindine  can  also  be  obtained  directly  by 
heating  the  original  melt  to  150  -  L60  I  .  for  some  hours. 
The  shining  greenish  crystalline  product  so  obtained,  only 
dissolves  with  difficulty  in  the  usual  solvents ;  the  3-el!ow 


solutions  in  benzene,  xylene,  &c,  have  a  greenish-yellow 
fluorescence.  Two  possible  formulae  are  given.  By  heat- 
ing equimolecular  proportions  of  Aposafranine  hydro- 
chloride, o-amidophenol  hydrochloride,  and  o-amidopheuol 
in  an  alcoholic  solution  under  an  inverted  condenser  for 
about  12  hours,  the  magenta  solution  gradually  turns  blue. 
The  boiling  solution  is  then  treated  with  alcoholic  ammonia 
and  the  brown  base  recrystallised  from  benzoic  ethyl  ether. 
The  product  forms  brownish-red  needles,  which  dissolve  in 
alcohol  to  a  cherry  red,  iu  benzene  and  toluene  to  yellowish- 
red  solutions,  w-hich  have  a  blood-red  fluorescence.  Appa- 
rently a  product  is  formed  which  is  at  the  same  time  an 
oxazine  and  an  azine,  and  hence  stands  intermediate 
between  triphendioxazine  and  phenylfluorindine — 


C6H4{     V„H;s 


-0/ 
TriphenJiox:izine. 


QH4 


/NH\ 


C6H2^      ^CJl, 


C6H3 

Phenylfluorindine. 


C6H4/     ^CcH,y     \c6H4 

c6'hs 

Tripher.oxazine-X-phenylazine. 

A  similar  substance  is  obtained  by  the  action  of  o-naphthy- 
lene diamine  hydrochloride  on  Aposafranine  in  an  alcoholic 
solution.  The  substance  is  very  sparingly  soluble ;  the 
alcoholic  solution  is  red  with  a  blood-red  fluorescence ; 
on  acidifying,  the  solution  turns  blue  and  the  fluorescence 
greenish. — T.  A.  L. 

Posindone  and  Aposafranone,  Action  of  Phosphoric 
Chloride  on.  O.  Fischer  and  E.  Hepp.  Ber.  30,  1887— 
1831. 

Whex  one  molecular  proportion  of  rosindone  is  dissolved  in 
five  times  its  weight  of  phosphorus  oxychloride  and  one 
molecular  proportion  of  phosphorus  pentachloride  is  added, 
a  reaction  occurs  spontaneously.  After  distilling  off  the 
oxychloride,  the  yellow  residue  is  washed  with  ether,  and 
when  recrystallised  from  alcohol,  yields  reddish-yellow 
shining  metallic  plates.  The  substance  has  the  formula 
C.^HuNXL,  is  easily  soluble  in  water,  tolerably  easily  in 
alcohol,  with  a  faint  greenish  fluorescence,  but  insoluble  in 
ether  or  petroleum  ether.  It  can  be  precipitated  from  its 
aqueous  solution  by  salt,  and  it  dissolves  in  concentrated 
sulphuric  acid  to  a  cherry-red  solution,  which  is  notdichroic. 
On  dilution  this  solution  turns  yellow.  The  substance  is 
unstable  to  alkalis,  and  is  reconverted  on  standing  with 
dilute  caustic  soda  lye  or  sodium  carbonate,  or  on  boiling 
with  sodium  acetate,  into  rosindone.  It  reacts  with 
potassium  bromide,  iodide,  or  nitrate,  forming  the  corre- 
sponding salt,  and  it  probably  has  the  following  consti- 
tution :  — 

/\/\  w /\ 
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\/ 


that  is  to  say,  is  chloronaphthophenazonium  chloride,  and 
the  authors  suggest  that  a  similar  transformation  takes  place 
here  to  that  in  the  case  of  the  diazotisation  of  the  green 
rosinduliue  salts  according  to  Kehrmanu,  which  yields 
naphthopheuazonium  derivatives.  They  admit  that  this 
reaction  of  rosindone  points  rather  to  the  anhydride  than 
to  the  p-quinone  formula  of  rosindone,  although,  of  course, 
a  transformation  may  have  been  effected  by  means  of  the 
phosphoric  chloride.  The  salts  of  chloronaphthophen- 
azonium readily  react  with  bases.  Thus,  on  dissolving  the 
hydrochloride  in  au  alcoholic  solution,  together  with  an 
excess  of  aniline,  and  warming  slightly,  phenylrosinduline 
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Mil  be  obtained  from  the  melt  after  driving  off  the  aniline 
with  steam.  It  is  formed  quantitatively,  and  tn.lt-  at  - 
In  a  similar  manner  methyl  rosinduline  can  be  obtained bj 
the  notion  of  metbylamine,  and  crystallises  from  amixtsre 
of  bensene  and  petroleum  spirit  in  greenish  prisma  melting 
«t  1  SI  ( '.  On  replncing  the  metbylamine  In  ethylamine, 
ethylrosindnline  i-   produced,   which  if  I  with  thai 

previously  obtained  From  benzene  azo-a-ethj  Inaphthj  lamine 
(Annalen,  256,  237).     It  crystallises  from  dilute aleohol  in 
tish  needles  melting  at  184° C.  (see  also  this  Jonrnal, 

The  action  of  phosphorus  peutachloride  on  Aposafran i 

yields  :i  prodnol  analogous  to  that  obtained  from  rosindi  ne 
Finely  powdered  Aposafranone  is  dissolved  in  phosphorus 
oxychloride  in  the  cold,  anil  one  molecular  proportion  of 
phosphorus  pentaohloride  is  carefully  added.  After  stand- 
ing about  an  hour  with  occasional  agitation,  a  current  of 
air  is  passed  through  the  greenish-yellow  solution  at  40  — 
I  '.,  to  remove  the  phosphorus  oxychloride.  1  be  residue 
i-  then  taken  up  with  water,  and.  after  filtering  and  con- 
centrating, the  cblorophcnylphenazouium  chloride — 


-U* 


m  that  the  dyeings  arc  not  due  l 
traces  ofMorin  in  the  samples,  a  portion  i 
was  pitntcd  from  aqui 

ipound  libi  i 
from  the  several  fractions,  in  dyeing,  beh  i 

Ma  -I nt  i ii    •  th    the    |i\  i 

tannins      thus,  ipitated    I  and 

albumin,  and  i-  partially,   I  from 

aqueous  eolation  bj    bide  powder,  bi 
properties  similar  to  that  clai  nods. 

Ciumician  has  obtained  by  the   a  acetate 

and  acetic  anhydride  on  Maclurin,  a  coumario  compom 
the  formula — 


CI    C,HS 

is  salted  out.  Like  the  rosiudone  derivative,  it  reacts  with 
aniline,  and  is  converted  by  digestion  with  the  base  i"  an 
alcoholic  solution  into  phenylupo-afranine.  ( ',11. -N  .  which 
melts  at  2ol    C.  and  gives  a  characteristic  nitrate. 

— T.  A.  L. 

Azc  Dyestuffs,  The  After-treatment  of,  with  Copper  Sails. 

C.  Rumpf.  Farber-Zeit.  8,"  [19].  293. 
As  is  now  well  known,  dyestnfls  which  contain  dianisidine 
as  a  component  (such  as  benzo-aznriue) can  be  made  faster 
to  light  on  the  fibre,  and,  in  a  lesser  degree,  also  to  ti 
by  treating  the  dyed  material  with  copper  -alts  The 
colour,  however,  is  changed  at  the  same  time  from  n  pure 
blue  to  a  greenish  shade.  The  author  has  treated  with 
copper  salts  benzopurpurine  10  It,  which  also  contains 
dianisidine,  and  obtained  a  reddish-blue.  The  fastness  to 
soap  was  thereby  increased,  but  not  the  fastness  to  light. 
From  this  and  other  like  experiments  with  other  dyestuffs, 
all  of  which  gave  varying  results,  the  author  concludes  that 
the  other  components  of  the  dyestuffs  —  besides  the 
dianisidine — must  have  a  share  in  the  reaction  when  treated 
with  copper  salts. — I.  S. 

Bixin.     K.  G.  Zwick.     Ber.  30,  1978. 

T'uk  author  describe-  a  method  by  which  he  has  separated 
J'.ixin,  the  colouring  principle  of  Annatto,  in  a  crystalline 
form.  Well-dried  Annatto  is  ground  to  a  tine  powder, 
moistened  with  chloroform,  and  extracted  for  J4  1 
After  distilling  off  the  chloroform,  the  residue  is  dried  on  a 
water-bath,  ground,  and  extracted  in  a  Soxhlet  with  petro- 
leum ether  of  low  boiling  point.  The  undissolved  residue, 
after  drying,  is  again  extracted  with  chloroform  until  the 
extract  is  colourless.  The  crystals  which  Beparate  from 
the  chloroform  are,  after  drying,  washed  with  petroleum 
ether,  again  extracted  with  chloroform,  and  separated  by 
fractional  crystallisation.  They  are  then  washed  with  a 
little  chloroform,  and  dried,  first  in  the  air,  and  finally  on  a 
water-bath,  and  correspond  in  crystalline  form  and  composi- 
tion with  those  obtained  by  Ktti. — T.  A.  L. 

Maclurin,  Dyeing  Properties  of'.     L. Schnell.     Mitth.  k.  k. 

Techn.  Gew.  Museums  in  Wien.  1S'j7.  7,  171—179. 
Two  preparations  ot  the  compound  were  employed  in  the 
experiments  :  one,  a  pale  yellow,  crystalline  powder,  which 
was  recrystallised  from  water  :  the  other,  the  isolation  of 
which  had  been  effected  by  Hereig,  an  almost  white  pro- 
duct.    They  were  found  to  behave  similarly. 

Maclurin  dyes  iron-mordanted  cotton  faint  brownish- 
grey,  alumina-mordanted  cotton  pale  brownish-yellow,  while 
it  produces  scarcely  any  change  upon  the  same  fibre  when 
mordanted  with  chrome.  The  colours  of  the  lakes  produced 
are  exceedingly  pale. 


/ 
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This  theoretical!)   should  pc  ag  power 

than  Maclurin.     It  does  not,  howi  let      But    its    dibromo 
derivative  is  a  dyestuff  of  some  value. —  E,  B, 

PATENTS. 

Sulpho  Acids,  and   Colouring  Mattel       !'■  .  Blacks] 

therefrom  :  Itnpts.  in  the  Production  of.  Read  Holliday, 
Sons,  and  Co.,  Ltd.,  J.  Turner,  and  11.  Dean,  Hulders- 
field.     Eng,  Pat.  26,020,  Nov    18,18 

\',\  reducing  the    1.2',   1.3',   or    1 . 4'-nitronaphthylam 
with  norm  I   sulphites  soluble   in  water,  thej 

converted  into  sulpbonic  acid-  of  the  e  naphthy- 

lcne  diamines,  which  yield  tetrazo  compounds  capabli 
combination  to  form  dyestuffs.  100  kilos,  of  l.S'-nitro- 
oapbthylamine  ar.-  boiled  with  too  kilos,  of  concentrated 
sodium  bisulphite  until  dissolved.  The  solution  1-  acidified 
with  hydrochloric  acid,  and  boiled  until  all  the  sulphurous 
acid  i-  expelled,  when  1  .S'-naphthylene  diamine  sulpbonic 
acid  crystallises  out  on  cooling  as  green  precipitate. 

To  obtain  a  brown  dyestuff,  :>4  kilos,  of  the  sulpbonic  acid 
are  converted  into  the  tetrazo  compound  and  added  to 
:t6  kilos,  of  o-naphthylauiine  hydrochloride  in  solution. 
After  filtering  off  the  dyestuff,  it  i-  converted  into  the 
sodium  salt,  which  dyes  brown  shad,--  on  vegetable  fibres, 
and  may  be  diazotised  and  developed  thereon,  yielding 
shade-  of  considerable  intensity.  According  to  another 
process    the  patentees   proceed  as  follows:  21*2  kilos,  of 

tolidine  are  converted  into  the  tetrazi mpound,  and  run 

into  a  solution  containing  68  kilos,  of  1.2'-naphthylene 
diamine  sulpbonic  acid  made  alkaline  with  soda.  The  dye- 
stuff  thus  prodti,  ed,  gives  brown  -hade-  on  uniuordante  1 
cotton,  and  may  be  further  diazotised  and  developed  on  the 
fibre.  For  the  production  of  a  black  dyestuff,  18-4  kilos, 
of  benzidine  arc  converted  into  the  tetrazo  compound  and 
added  to  a  solution  containing  :(4  kilos,  of  1 .2 '-naphthylene 
diamine  sulphonic  acid  containing  just  sufficient  soda  to 
neutralise  the  free  acid.  The  intermediate  product  formed, 
is  then  run  into  a  solution  of  24  kilos,  of  amidonapbthol 
sulphonic  acid  G.  dissolved  in  soda.  After  standing  a 
hour.-,  the  dyestuff  is  filtered  off,  pressed,  and  dried.  It 
gives  violet-black  -hades  un  vegetable  fibres,  which, 
rediazotising  and  developing,  yield  deep  ingrain  blacks. 

— T.  A.  I.. 

Basic  Disazc  Dyestuffs    Reds],Manufactitri  of.  O.Imray, 

Loudon.     F'rom  "  The  Farbwerke  vorm.  Meister,  Lucius, 

and   Bruiting,"    Hoechst    a  M.,    Germany.      Eng.    Pat. 

27,896,  Dec.  7,  1896. 
The    patentees    find   that    disazo  dyestuffs  containing    an 
aromatic    amido   ammonium   bas  the    important 

property  of  dyeing  wool  and  cotton  simultaneously  from  an 
acid  bath.     Such  dyestuffs  have   been   obtained  by  diazo- 

-     _    aromatic    amido   ammonium  bases,  and   combining 
them"  with    other   component--       Dyestuffs   having   similar 
propertied  may  also  be  obtained  by  ,! 
compound*,   and    combining    them    with     aromatic 
ammonium  bsses,  such   for    instance  ■  naphthy- 

lene trimethyl  ammonium.      The    diazo    compound   from 
23*3  kilos,  ofamido-azobenzene  hydrochloride,  IS  kilc- 
hydrochloric   acid  (80     B.),  and  7  kilos,  of  sodium  nitrite, 
after  adding  28  kilos,  of  crystallised  sodium  acetate,  is  tod 
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into  on    containing     24     kilos,    of    2.2'-naphthol 

trimcthylammonium  chloride.     The  dyestuff  is  salted  out 
irifii  !  bj  re-dissolving.     It  Forms  red  flakes,  and  dyes 
wool  at. d  cotton  cherry  red  from  an  acid  bath. — T.  A.  L. 

Dgestuffs  of  the  Series  known  as  "Patent  Blue,"  Manu- 
facture of.  0.  linray,  London.  From  "  The  Farbnerke 
vorm.  Meister,  Lucius,  and  Briiuing,"  Hoechst  a  M., 
Germany.  Eng.  Tat.  29,706,  Dec.  24,  1896. 
The  properties  of  dyeing  evenly  and  of  fastness  possessed 
by  dyestuffs  of  the  Patent  Blue  series,  depend  upon  the 
ortho  position  of  a  sulphonic  acid  group,  relatively  to  the 
methane  carbon,  and  the  following  reactions  are  character- 
istic for  these  sulphonic  acids.  (1.)  If  a  weak  mineral 
acid  solution  of  the  leuco  compound  be  boiled  with  ferric 
chloride,  a  bluish-green  solution  is  formed,  which,  on 
saturation  with  ammonia,  gives  an  intensely  blue  filtrate. 
(2.)  The  Patent  Blue  dyestuffs  on  boiling  with  caustic 
soda  lye,  split  off  alkylamine  and  form  violet  to  yellowish- 
red  solutions  of  phenol  dyestuffs.  The  dyes-tuffs  hitherto 
known,  belong  to  the  diamidotriphenylmethane  series.  In 
the  present  specification,  dyestufls  of  this  group  are 
described  which  are  derivatives  of  triamidouiphenyl-o- 
tolylmethane — 


(HjNQsH^j  =  (JH. 


\ 
_/ 

CH, 


NH., 


They  may  be  obtained  by  condensing  alkylated  diimido- 
diphecvl  carbinols  with  the  sulphonic  acids  of  monalkvlated 
o-toluiiline  and  oxidation  of  the  leucosulphonic  acids  thus 
produced.  If  benzyl-o-toluidine  be  employed,  it  is  to  be 
noted  that  the  first  sulphonic  acid  enters  the  tolyl  residue, 
and  this  acid  is  produced  if  the  solution  of  the  base  in 
sulphuric  acid  monohydrate  be  mixed  with  fuming  sul- 
phuric acid.  The  disulphonic  acid  (the  second  sulphonic 
group  being  in  the  benzyl  residue)  is  formed  when  the 
base  is  dissolved  in  fuming  sulphuric  acid.  The  con- 
densation is  carried  out  as  follows : — 27  kilos,  of  tetra- 
metbyl-diamido  diphenylcarbinol  are  dissolved  in  3.i  kilos, 
of  hydrochloric  acid  (30  per  cent.)  and  100  litres  of  water, 
and  mixed  with  40  kilos,  of  the  calcium  salt  of  benzyl- 
o-toluidine  disulphonic  acid  in  .50  litres  of  water.  The 
whole  is  heated  for  10 — 12  hours  on  the  water-bath  until 
a  sample  is  completely  soluble  in  ammonia,  indicating  the 
disappearance  of  the  earbinol.  The  solution  is  then  treated 
with  sodium  carbonate  until  it  has  an  alkaline  reaction, 
filtered  from  calcium  carbonate,  and  the  leuco  salt  is  salted 
out  from  the  filtrate  and  dried.  In  order  to  oxidise  it, 
10  kilos,  of  the  above  salt  are  dissolved  in  300  litres  of 
water,  the  solution  is  heated  to  60° — To  ('..  mixed  with 
the  calculated  quantity  of  lead  peroxide  and  acetic  acid, 
and  0  kilos,  of  sodium  sulphate  are  subsequently  added  to 
precipitate  the  lead.  The  dyestuff  is  salted  out  from  the 
filtrate,  or  this  latter  is  evaporated  in  vacuo.  The  new 
product  forms  copper-coloured  crystals  easily  soluble  in 
water  to  a  blue  solution,  which  is  dichro'ic,  being  bluish-red 
by  transmitted,  and  bluish-green  by  reflected  light.  The 
solution  is  unaltered  by  ammonia  or  sodium  carbonate, 
but  turns  violet  when  boiled  with  caustic  soda  lye.  The 
dyestuff  give-  blue  shades  with  a  green  reflex  on  wool  and 
silk  from  an  acid  bath.  The  shades  do  not  appear  redder 
in  artificial  light. — T.  A.  L. 

Brotcn  Colouring  Matter  [from   Dinitrocresol],   Produc- 
tion ii/' a.     S.  Pitt,  Sutton.      From  L.  Cassella  and  Co., 
fort-on-Main,  Germany.     Eng.    Pat.    29,828,  Dec. 

Whes  dinitrocn  eated  with  sulphur  and  an  alkaline 

sulphide,  it  yields  a  melt  containing  a  dyestuff  of  unknown 
on,  which  gives  brown  shades  on  unniordanted 
cotton  in  presence  of  sulphides  or  strong  alkalis.  The 
following  quantities  ar.    given: — 25   kilos,   of  dinitrocresol 

i    iti  1  with  1  ii.j  kilos,  ol  sodium  sulphide  and  50  kilos. 

sulphur  for  1  hour  to  100   C.     The  temperature  is  then 

gradually  raised  to  160   (..and  maintained   thereat  until 

the  melt  has  become  -olid,  which  takes  about  2—3  hours. 

melt,  after  having  been  broken  up,  can  be  used  directly, 


or  its  solution  may  be  carefully  mixed  with  hydrochloric 
acid  until  the  reaction  is  neutral.  The  precipitated  dyestuff 
is  filtered  off  and  made  into  a  paste  or  dried,  but  in  this 
ease  it  must  be  dissolved  in  soda  lye  or  sodium  sulphide 
before  dyeing. — T.  A.  L. 

Inks  [Fugitive  Plale~\  for  Use  in  Printing  from  Engraved 
Plates,  Impts.  in.  R.  Webb,  Louden.  Eng.  Pat.  20,992, 
Nov.  27,  1896. 

1  dum.  of  sodium  carbonate  and  2  or  3  drms.  of  yellow 
soap  are  dissolved  by  boiling  with  10  oz.  of  water,  and  the 
solution  is  well  stirred  into  4  oz.  of  a  mixture  of  four  parts 
of  flour  and  one  part  of  magnesia,  the  whole  being  tinted  to 
shade  with  a  soluble  dye.  In  cold  or  damp  weather  a  little 
dextrin  may  he  added  to  assist  the  drying.  When  used  on  a 
"  security  "  paper  containing  a  sensitive  substance  the  colour 
ol  which  it  h  liable  to  change,  some  alkaline  carbonate  (pre- 
ferably the  ammonium  salt)  should  be  incorporated  with 
the  ink  to  prevent  this  action.  The  completed  material 
forms  a  "  security  "  or  "  Docteur  "  plate  ink  for  printing 
from  engraved  (i.e.,  intaglio)  plates  ;  and  it  is  principally 
employed  in  the  production  of  bankers'  cheques,  &c,  to 
prevent  fraud.      [See  also  Eng.  Pat.  19,783,  below.] 

— F.  H.  L. 

Printing  Inks,  Impts.  in  the  Method  or  Process  of  Making. 
D.  J.'Ogilvy,  Cincinnati,  I'.S.A.  Eng.  Pat.  18,533,  Aug. 
10,  1897. 

The  essential  feature  of  this  patent  consists  in  the  statement 
that  the  pigment  and  vehicle  of  a  (black)  printers'  iuk  can 
be  effectually  mixed  together  by  agitation  with  high-pres- 
sure or  superheated  steam,  so  that  the  varnish  is  prepared, 
deodorised,  and  the  ink  finished  all  in  one  operation.  The 
oil  (rosin,  petroleum,  shale,  linseed,  &c),  the  solid  rosin, 
and  the  pigment  (lampblack  or  carbon  black)  are  placed  in 
a  closed  vessel  connected  with  a  condenser,  and  the  steam 
is  turned  on  "until  the  result  is  satisfactory."  "When 
sufficiently  treated,  the  product  is  passed,  if  desired,  through 
a  straining  or  grinding  apparatus  .  .  .  ."  The  proportions 
of  the  several  ingredients  depend  partly  on  the  weather  and 
the  class  of  trade  for  which  the  ink  is  intended,  and  partly 
on  the  amount  of  volatile  matter  driven  off  by  the  steam. 

— F.  H.  L. 

Printing  Inks  [Fugitive  Lettcrpress~\,  Impts.  in.    R.  Webb, 
"London.     Eng.  Pat.  19,783,  Aug.  27,  1897. 

Eighty-three  parts  of  dextrin  are  mechanically  mixed  with 
17  of  treacle  or  golden  syrup,  50  parts  of  glycerin  added, 
and  then  sufficient  aniline  colouring  matter  to  give  the 
desired  tint.  The  proportions  vary  somewhat,  according  to 
the  state  of  the  weather,  and  in  summer  it  may  be  necessary 
to  use  a  little  phenol  or  salicylic  acid  as  an  antiseptic.  The 
finished  material  forms  a  "  fugitive  "  or  *'  security  "  letter- 
press ink  [for  printing  from  type  or  relief]. — F.  H.  L. 


V -TEXTILES :  COTTON,  WOOL.  SILK,  Etc. 

Yarns,  Enamelled.     G.  D.  Rice,  jun.     Textile  C'olorist, 
1897,19,  289—290. 

Enamelled  yarns  are  a  device  for  producing  various  effects 
in  woven  designs.  The  yarn  is  impregnated  with  a  hot 
paste,  consisting  of  flour,  tallow,  grease,  &c,  with  or  with- 
out colouring  matter;  and,  when  cool,  is  passed  between 
rollers  to  distribute  the  paste  evenly.  When  dry,  the  yarn 
receives  two  or  three  successive  coatings  of  a  varnish  or 
"enamel."  "Flake  effects"  are  produced  by  applying 
ground  mica  while  the  enamel  is  yet  moist. — I.  ,S. 

Fatt)/ Acids,  Volatile ;  Production  of ,  from  Wool  Wash- 
ings. A.  and  P.  Buisine.  Comptes  Rend.  1897,  125, 
[20],  777—780. 
Whex  wool  washings  arc  allowed  to  stand,  a  spontaneous 
fermentation  takes  place,  in  which  the  volatile  fatty  acids, 
from  acetic  to  caproic,  are  produced.  It  is  suggested  that 
these  washings  might  serve  as  an  abundant  source  of  these 
acids,  some  of  which  are  rare  and  difficult  to  procure.     The 
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1  ingfl  give  the  largest  yield  in  volatile  ncidl  after  a 
week's  fermentation.  The  following  table  gives  their  com- 
position at  tin-  period  :  — 

l>ciisity I 

Dry  res  t&S't  grins,  per  1 

1*5 

n l' a 

r*A 
Volatile  acids  I  -  ■         16'0 

T»tty  matter i.v. 

Mineral  matter 7 7 ■  t 

Total  carbonate  of  potasb 66"3 

The  fermented  liquid  i-  boiled  to  drive  off  amtnoni  i 
acidified,  and  tin-  volatile  acids  distilled  oil  in  a  current  o( 
■n.     The  liitxlur  acids  pass  over  first ;  the  longer  the 
distillation  is  continued  the  more  acelie  aoid  is  obtained. 
The  residual  solution,  on  concentration,  deposits  potassium 
sulphate,  mid  the  calcined  residue  is  rich  in  carbonate  of 
sh.     If  oarb  mate  of  lime  be  added  before  calcination, 
all  the  potash  is  obtained  as  carbonate.     The  nitrogenous 
ive  ammonia,  which  may  be  oolleeted. 
The  distillate  contaius  the  fatty  acids  in  the   following 
proportions:  — 


Formio      acid . 

,. 
Die    .. 
Butyric 
Valerie 

.. 
ii pry lu- 
ll nzoic 
I'lenol 


Per  Cent,  of 

;li.'  Mixture. 


Traces 

60 

2.". 

5 

I 

:i 

Traces 

s 
Traces 


Per  Litre  of 

no; 
•  i 
rs 
I'i 
1*0 

I'M 

rraces 


The  washings  of  different  wools  vary  little  in  composition. 
•or  in  the  yield  of  acids  obtained.     The  crude  mixtnn 
acids  is  suitable  for  the  preparation  of  acetone,  methyl  ethyl 
ketone,   and    the    acetone  oil  used  tor  the  denaturing  of 
-alcohol.      By  the    addition    of    the    proper  amount  of  car- 
bonate of  lime,  followed   by  steam  distillation,  pure   acetate 
vi   lime  is   obtained,  the  other  acids  coming  over  with  the 
water. 
The  wool  washings  of  Roubaix  and  Totixcoing  amount  to 
b.  m.  per  day.     1>\    treatment  of  these,   10  kilos,  of 
noetic  acid,  5—6  kilos.  ,.f  propionic   acid,  and  20    kilo-,  of 
"uiurn    sulphate    might    he    obtained    per    cb.    m.    in 
addition  to  the  carbonate  of  notash  now  produced. 

—A.  C.  \V. 

Soaps  for.   Leipziger  Farber-  u.  Zengdr.  Zeit.  46, 
191. 
Set  under  \il..  page  lu2:t. 

PATENTS. 

Textile  Fabrics,  Impt*.  relating  to  the  Manufacture  of. 
V.   Bona,   Carignano,  Turin,    Italy.     Eng.  Pat.   2 
Nov.  11,  18 

Tins  invention  relates  to  the  use  of  the  outer  waste  -ilk  of 
the  cocoons,  silk-floss  or  "  spelaia,"  as  it  is  called,  in  the 
manufacture  of  mixed  woollen  goods.  The  materi 
ungummed,  dried,  carded,  and  combed.  It  is  then  d 
with  shoddy  or  wool  in  the  desired  proportion,  and  treated 
isual.  The  addition  of  15  per  cent,  of  floss-silk  greatly 
increases  the  tensile  strength  and  fineness  of  the  thread  that 
•can  be  obtained  from  shoddy  or  wool,  aud  a  material 
improvement  in  the  goods  is  effected. — H.  I. 

Silk  like    Gloss    Effects    on    Cotton    or    Linen    Stuffs    by 
mentis  if  Printing,  Proiluction   of  L  Dura 

Imray.  London.  From  The  Farbwerke  rormals  Meister, 
Lucius,  and  Bruning,  Hochst  a  Main.  Germany.  Eti2. 
l'at.  29,832,  Dec.  28,  1S96. 

These  are  produced  by  the   local  mercerising   of  the  fabric 
■  .  according  to  a  modification  of  ti 


Thomas  and  Pre  i 

sition  cootainin 

980  ;  lye  of  10    I;  ,  with  or  «  ithoul 

dyestuffs  ot  moi  lien  waxhe 

until  the  ii 
Styles  tin'  fibre  is  printed  with  ID 

bich  will  r. 
or  neutralise  tie  i  | 

fabric  is  then  m. 
By  tlii-  r r.  tt m.  at,  a 

cotton,  and    the   affinity   for    dj  1    mordants 

increased.    Bee  also  G»r,    Pal 
Prevost.    II.  I. 

Textile  Plants  ' lltii,,  I .,,,/.,   in  ih,    7"i.  . 

/..   i . ... .  .    F,6re   Hi:  l  ,    I..   Bacbelerie, 

Kng.  Tat.  12,541,  Ma. 

A  ...i  i.  k  method  of  rotting  is  described  in  this  invei  I 
The  freshly-cut   plants  (Ramie)  are  introduced,  on  ti 
work  Rapports, into  a  large  gas-tight  chamber,  and 

for  some    minute-    to   the   actio!. 

under    a     pressure    of   about    i  pheres.       .\ 

removing    the   pressure,  the   plants  are  removed  and  dried. 
They    are  then    pas-ed    through    breaking  roller-,  when  Oil- 
plant gum   is  said   to  fall  off  and    leave    the  fibre  .;. 
supple,  and   brilliant,  ready  for  the  combing  operation, 
introducing   sulphurous    acid   or    chlorine    into    the 
bleaching  may  be  effected  as  the  rettii  -       11.1. 

Nitrocellulose,  Impls.  in  Treating,  for  the  purpose  of  Coal- 
1117  or    Impregnating    /'■  and  other    Fabri 

M     Sutherland,  Sunbury-oi    .  ind  W.  McLaren, 

LondoD.     Fug.  l'at.  28,613,  Sept.  14.  i  - 

This  invention  relates  partly  to  solutions   of  nitrocellulose 
and    analogous    substances,    such     as    pnrkesine,    ivorine, 
xylonite,   and    celluloid,   and    partly    to    the    method! 
applying  such  substances  to  tile    purp 
fabrics.     In   one  method  of  producing  the   solvent.   ] 
ligneous    acid    is   first  prepared,  by   distilling  off   the   - 
from  crude  acetic  acid  obtained  by  thi  sana- 

tion of  wood.     The  spirit  is  redistilled  three   time-,  the  last 
two  distillations  being  conducted  in  copper  stills  heated   by 
ing   care   that    the    temperature    does   not 
sed   Isu    K.      For  the  last  distillation,  from  1  to  1 
cent  by  weigh!  of  -odium  carbonate   is   added,  in  or.i 
neutralise  any  free  acid  that  may  remain  :  the   acid    in    the 
distillate    existing    in    the    form    of    methyl    and    diuiethvl 
acetate.     The   mixture    used    by   the    patentees    :- 
strength  of  about  \-l    overproof   at  50    F.     It  is   free  from 
acidity,  and  rich  in  methyl  alcohol  and  niclliv  1  acetate. 

In  preparing  a  suitable  solution,  nitrocellulose  is  then 
agitated  with  the  spirit  in  suitable  closed  vessels,  and  with 
the  addition  of  castor  oils  and  gums. 

The  solution  may  be'  used  for  coating  textile  fabric! 
coating  paper,  plain  or  printed,  felt,  leather-cloth,  oil-cloth, 
linoleum,   and   all   other  materials  in   web  form   having   a 
fairly  e\  en  surface,  by  Using  well-known  spreading  machine-. 
After  drvins,  suitable  designs  are  -tamped  on  the  ma'. 

— D.  Ii. 

Fihres,  Vegetable,  for  Textile  Put  I  Pr 

and   Apparatus  for   Preparing.     J.    S.    Brown,   Rallv. 
Bengal,  India.     Eng.  l'at.  26,485,  Noi    I        -   " 

The    stems  of  plants  of  the    nrtica    or    nettle    family  are 

_■-    and   hoiied   for    1  —  I 
alkaline  solution,  to  which 

D  added.     After  cooling  and  washing,  : 
into   a   straightening   machine. 

rum   into  which 
moving  from  the  large  drum  such  stems  as  lie  transvei 
and  obliquely  to  the  direction  of  motion.     The-, 
returned  to  the  drum  so  that  they  lie   paral 
From    the  straightening   machin 

end'.  •    of   wire-net,  through  .  hine, 

where  the   remaining  epidermis   and   gummy    u. 
-     :us  are  finally  dried. — H.  I. 
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VI.— DYEING.  CALICO  PKINTING.  PAPER 
STAINING.  AND  BLEACHING. 

/'  eing,Thi  Theory  of.     L.  Vignon.     Comptes  Rend.  1 897, 

125,  [6],  857— 360. 
The  author  investigates  the  nature  of  the  dyeing  process 
when  cotton  is  dyed  with  the  substantive  or  "  direct " 
colouring  matters,  and  seeks  to  establish  which  molecular 
groups  confer  this  property  of  direct  dyeing.  He  has 
estimated  the  amount  of  various  substances,  chemically 
related  to  the  direct  dyestuffs,  taken  up  by  cotton  from 
boiling  solutions.  This  estimation  was  effected  either  by 
the  increase  in  weight  of  the  well-washed  cotton,  or  by  the 
amount  of  the  substance  remaining  in  the  bath  after  the 
operation.  The  following  table  gives  the  amount  of  each 
substance  absorbed,  per  101)  grms.  of  cotton,  after  15  minutes' 
boiling.  The  neutral  bath  consists  of  1  grm.  of  substance 
dissolved  in  250  c.c.  of  water;  the  alkaline  hath  contains 
in  addition  3 '5  grms.  of  sodium  carbonate,  1  grm.  of  cotton 
being  used  in  each  case.  The  bases  are  employed  in  the 
form  of  neutral  hydrochlorides. 


60'  C.  Alkalinity  or  acidity  of  the  bath  should  also  be 
avoided,  as  tending  to  weaken  the  strength  of  the  (ibre. 
The  most  suitable  dyestuffs  are  the  basic  colouring  matters, 
which  are  applied  in  a  cold  and  neutral  bath. — I.  S. 


Ammonia 

Hydroxylamine 

Hydrazine  

Phenylbydrazine 

Diphenyl     (dissolved     in    petroleum 

spirit). 
Azobenzene   (dissolved  in  petroleum 

spirit  i. 

Aniline    

Bimethylaniline 

Diphenylaraine 

o-Phenylenediamine 

i»-PJienylenediamine 

p-Phenylenedianrine 

Benzidine 

Tetramethylbenzidine 

Benzidine  sulphonic  acid 

Diamidostilbeneuisulphonic  acid 

Dianisidine 

Diamidonaphlhalene 


Xeutral 

Alkaline 

Bato. 

Bath. 
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00-0-3 

0-2 

1-2 
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6-3 
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69 
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From  these  results,  conclusions  may  be  drawn  as 
follows: — The  fixation  of  the  direct  colours  is  evidently 
due  to  chemical  combination,  and  depends  upon  molecular 
grouping.  This  property  is  not  due  to  the  presence  of  a 
benzene  nucleus,  to  free  nitrogen  atoms,  or  to  two  nitrogen 
atoms  joined  to  form  the  azo  group,  since  diphenyl, 
ammonia,  hydroxylamine,  and  azobenzene  are  not  absorbed. 
However,  the  diamines  (except  o-phenylenediamine)  and 
the  hydrazines  are  absorbed  to  a  considerable  extent,  and 
the  absorption  appears  to  he  independent  of  the  degree  of 
substitution  of  the  azotised  molecular  groups.  Apparent!  v 
the  property  of  direct  dyeing  is  due  to  the  groupings 
>X  —  K  —  X<  or  >N  —  N<  i.e.,  to  two  hydrazinic 
nitrogen  atoms,  united  either  directly  or  by  means  of 
aromatic  residues.  The  two  nitrogen  atoms  may  be  com- 
bined with  H,  (II,,  or  with  other  X  atoms  forming  azo 
groups.  The-e  X  atoms  in  the  direct  colouring  matters 
can  unite  with  the  cellulose  molecule,  and  thus  become 
pentatomic — 

>X-X< 
A  A 
This  theory  is  supported  by  the  fad  that  benzidine  and 
tetramethylbenzidine  are  absorbed  by  the  cotton,  while  the 
methyl  iodide  compound  of  tetramethylbenzidine,  in  which 
the  nitroeen  atoms  are  already  pentatomic,  is  not  absorbed 
in  the  least.— R.  1!.  I!. 

Silk,  Tlif  Dyeing  of  Artificial.  Leipziger  Farber-  u. 
Zeugdr.  Zeit.  46,  [1 1],  501. 
The  author  directs  attention  to  the  researches  of  Kuhl- 
niaDn  on  the  dyeing  of  pyroxylin,  which,  though  made  in 
1856,  are  of  interest  in  connection  with  the  dyeing  of 
artificial  silk.  It  is  pointed  out  that  moisture  at  a  h i lt h 
temperature  affects  the  strength  of  the  fibre,  and  that,  there- 
fore, the  temperature  of  the  dye-bath  should   not   exceed 


Indigo    on     Cotton     Fabrics,    Printing    with.     C.    Kurz. 

Leipziger  Farber-  u.  Zeugdr.  Zeit.  46,  [H]>  -4*9 — 480. 
The  author  describes  the  difficulties  of  printing  with  indigo 
according  to  the  well-known  method  of  Schlieper  and 
Baum,  and  recommends  the  following  simplified  process ;  — 
10  grms.  of  pure  indigo  are  dissolved  in  200  c.c.  of  aniline, 
by  digesting  it  in  the  latter  at  the  boil  for  15  minutes. 
The  clear  solution  is  decanted  and  allowed  to  cool.  A 
finely  divided  indigo  paste  is  thus  obtained,  well  adapted 
for  the  purpose  of  printing.  For  thickening  purposes  the 
following  preparation  is  used: — In  10  litres  of  soda  lye  of 
38  B.  are  dissolved  4,?00  grms.  of  sodium  hydrate,  to 
which  are  then  added  10  litres  of  a  dextrin  solution,  1 : 1 . 
To  8  parts  of  this  thickening  are  added  2  parts  of  the  indigo 
paste  as  above  described,  and  the  same  is  then  printed  on 
the  fabric  that  has  previously  been  padded  in  a  solution  of 
glucose  of  5°  B.  After  printing  and  drying,  steam  for 
two  minutes  in  a  Mather  and  Piatt  ager,  and  wash. 
40  grms.  of  indigo  per  litre  of  printing  colour  is  a  proportion 
said  to  be  sufficient  for  very  deep  shades. — I.  S. 

Lactic  Acid  as  a  Solvent  for  Dyestuffs.     Leipziger  Farber- 
u.  Zeugdr.  Zeit.  46,  [11],  486—487. 

The  use  of  lactic  acid  for  dissolving  dyestuffs  which  are 
insoluble  in  water,  has  been  patented  in  France.  For 
spirit-soluble  Indulines  and  Indigo,  about  four  times  the 
weight  of  acid  is  taken,  and  the  dyestuffs  may  then  bes 
used  for  printing  on  cotton  or  wool. — I.  S. 

Starch,  Soluble.     A.  Wroblewski.     Ber.  1897,  30, 
[14],  2108. 

See  under  XVI.,  paye  1028. 

Starch,  Soluble.     W.  Syniewski.     Ber.  1897, 
30,  [16],  2415. 

See  under  XVI.,  page  1029. 

Catechu.     Textile  Colorist,  1897, 19,  298. 
See  under  XIV.,  page  1026. 

PATENTS. 

Bleaching  Te.rtile  Vegetable  Fibres,  Yarns,  and  Fabrics; 
Impts.  in.  A.  F.  B.  Gomess.  Eng.  Eng.  l'at.  28,266, 
Dec.  10,  1896. 

The  ordinary  caustic  lye  is  replaced,  according  to  this 
patent,  by  a  mixture  of  caustic  soda  solution  aDd  zinc 
(dust),  in  the  proportions  necessary  for  the  solution  of  the 
zinc  oxide  formed. — H.  I. 

ParanitranUine  Red,  Impts.  in  the  Production  of.  A.  G. 
Green,  Heaton  Moor,  Stockport.  Eng.  Pat.  28,499. 
Dec.  12,  1896. 

The  process  consists  in  "mercerising"  the  cotton  fibre 
before  impregnating  it  with  the  alkaline  /3-naphthol  solution. 
The  red  so  obtained  is  said  to  possess  greater  fulness,  even- 
ness, brilliancy,  and  blueness  of  shade  than  when  dyed  by 
the  ordinary  process,  and  it  is  also  claimed  to  be  faster  to 
light.  The  cotton  is  immersed  in  colli  caustic  soda  lye 
(80  Tw.)  for  a  half  to  one  hour.  It  is  then  washed  and 
grounded  with  /8-naphthol,  which  may  he  used  of  half  the 
usual  strength,  viz.,  1  lb.  instead  of  2  lb.  to  every  8  galls, 
of  water.  The  mercerising  process  can  be  shortened  by 
employing  a  stronger  caustic  lye,  such  as  one  from 
40'— 50:  Tw.— T.  A.  L. 

Machine  for  Aniline  Dyeiny  Cotton,  and  Drying  Wool, 
Cotton,  and  the  like  ;  A  New  or  Improved.  T.  Euder,. 
A.  Kleindienst,  J.  Procner,  Pabianice,  Kussiau-Poland. 
Eng.  Pat.  19,081,  Aug.  18,  1897. 

The  impregnated  cotton  is  introduced  into  a  large  rotating 
drum  or  cylinder  of  wire  gauze,  in  which  are  fitted  longi- 
tudinal blades  or  lifters.     By  means  of  hot  air,  supplied  by 
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11  Aid,  the  cotton   i~  dried, 

over   the   drum,  ami    Hie   black  ia   developed   bj   blon 
steam   on  t"  the  cotton    from    n  perforated   pip 
side  tlie  drum,  but  parallel  (■■  its  a: 

—  II.  I 

Kkuuim  rhis  Journal,  1897,  908,  col.  2.  The 
numben  of  the  two  bigs.,  I   and  II.,  should  b 

VII  -ACIDS.  ALKALIS.  AND  SALTS. 

Sulphuric   Acid    Manufacture:   Reduction    of    Chamber 

Space.      K.  Hartmann.    Chem.  Zeit.   L897,  21,     B48], 

877. 
To  reduce  the  chamber  space,  Burgcmeister  considers  it 
practicable  to  introduce  a  large  number  of  vertical  lead 
pipes,  iii  to  50  cm.  in  diameter,  into  the  Erst  chamber. 
These,  reaching  from  floor  to  roof,  induce,  in  the  first  pi 
a  stream  of  cold  nir,  and,  in  the  second  place,  offer  to  the 
■  impart  and  condensation. 

The  author,  fearing  Leakage  from  the  many  joints, 
especially  on  the  floor  of  the  chamber,  has  devised  h 
modification,  which  he    has  employed  with  sue 

:  according  to  this,  these  t!""r  joints  are  avoided.  The 
chamber  shafts  he  makes  I'm  ■  i'.Mi  m.  in  section,  and 
.  ach  is  luted  at  the  bottom  by  a  water  lute.  These  shafts, 
open  top  and  bottom,  exerl  a  cooling  effect,  and  aid  tin- 
process  by  condensing  the  water  vapour  to  form  the  wati 
weak  acid  necessary  to  bring  about  the  decomposition  of 
the  nitrosulphonic  acid. 

Several  years'  experience,  it  is  said,  has  shown  that  this 
modification  increases  tli.'  production  of  a  system  by  al 
SO  pjer  cent.,  and  that  with  it,  no  difficulty  is  experienced  in 
working  off  per  0*9 — 1  eb.  m  of  chamber  space,  1  kilo,  of 
sulphur  in  2  l  hours.  Compared  with  other  arrangements 
tor  effecting  a  like  purpose,  it  possesses  the  great  advantage 
of  being  extremely  cheap  in  construction. — J.  T.  ('. 

Sulphuric  Acid  \in  Sulphates'],  Volumetric  Determination 
of  Combined.  Felix  Marbootin.  Hull.  Soc.  China.  17, 
;28; .  953. 

See  under  XXIII.,  page  1041. 

PATENTS. 

Lixiviating,  Steaming,  ami  Aerating  :  Impfs  in.     J.  Har- 
es,   Farnworth-in-Widnes    Lancashire.     Kng.    l'at. 
23,268,  Oct.  -20,  1896. 

S<  e  under  I.,  page  100 1. 

Zinc  Chloride,  Production  of,  or  of  Zinc  and  Chlorine. 
B.  Hoepfner,  London.     Eng.  Pat.  24,573,  Nov.  3, 

ZiN<  sulphide  ores  are  treated  with  an  acid,  or  with  a  solution 
of  cuprie  chloride  or  ferric  chloride,  to  extract  silver  and  lead, 
especially  if  lead  be  present  in  any  such  proportion  as  to  be 
injurious  in  the  roasting  proeess  which  follows.  The  sul- 
phurous acid  evolved  in  this  roasting  process,  is  converted 
into  sulphuric  acid,  which  is  heated  with  sodium  or  potassium 
chloride  to  obtain  an  alkali  sulphate  and  hydrochloric  acid. 
which  acid  is  digested  with  the  roasted  ore.  It  is  preferred 
that  the  strong  acid  should  act  first  upon  ore  that  has 
already  been  subjected  to  acid  treatment,  in  order  that 
ferric  chloride  may  pass  into  solution,  which  facilitates  the 
solution  of  the  precious  metals,  to  aid  which,  chlorine  may 
also  be  passed  in.  Finally,  the  acid  solution  is  digested 
with  excess  of  the  untreated  roasted  ore.  From  the  solu- 
tion thus  obtained,  metals  electro-negative  to  zinc  are 
precipitated  b\  known  means,  but  preferably  by  electro' 
Iron  and  manganese  are  then  separated  by  chloride  of  lime, 
for  instance,  and  the  resulting  solution  of  zinc  chloride  is 
electrolysed  to  obtain  chlorine  and  pure  zinc,  the  solution 
being  concentrated  when  necessary.  Chloride  of  sodium, 
potassium,  calcium,  or  magnesium,  should  be  present  in  the 
solution  to  increase  its  conductivity.  The  application  of 
either  the  exhaust  steam  of  the  steam  engines,  or  of  the  steam 
produced  on  concentrating  the  solutions,  in  feeding  the 
sulphuric  or  other  acid-prod  ueing  apparatus,  is  claimed. 

— E.  s. 


Snap.    I  ,/,,    .(/„„,., 

and  /  .  right    and 

Ltd 


Ukali  < 


Si  e  un.l,  r  XII 


Sulp  i.,, i  ,,i  Nit,  i: 

Impts.  in  I 
'■' 

1  o    Ltd.,  and    \.    I     I  ■■>  itt Warn 

Put.  28,891,  Dec.  16, 

■in.!,.  XXII., pagi  1040. 

Cyanide*  and  other  Product*,  /m/./>.  in   Obtaining,  from 
Blast  A.   K.  M 

N.B.     Eng.  Pat.  381,  Jan.  0,  1897. 
■null  r  X  .  J 

Soda,  f  'auslic,  er  Potash,  <  'austic  .•  tmpls.  in  tin  Man* 
tun  at.  I'cinii  ( 'arbonati  i.f  Soda,  or  t  'arbonc 
P.  J.  rVorsley.l  lifton,   Bristol,  and  The  United  Alkali 
Company,  Ltd.,  Liverpool.     Kng.  Pat  591,  Jan    - 

1\  Loewhj's  process  for  the  manufacture  of  causl 
from  thuir  carbonates  1>_\  stronglj  heating  these  with 
oxide,  "  it  has  hitherto  been  necessary  to  lift  thi 
out  of  the  atmosphere  of  carbonic  acid  which  isgenerati 
but  the  inventor-  have  found  that  this  is  unnecessary  il 
materials   be  well  agitated  on  the  bed  of  the  reverberatory 
furnace.     A  furnace  having  a  ro  izontal  bed  and 

provided    with    mechanical    agitators,    Bucb    as    a    Ma 
carbonating  furnace,  is  preferred  for  this  pro 

vIII.-GLASS.  POTTERY.  ENAMELS. 

US,   Colouring    with     Sila  r    (  '  Sillierlusur  "  I,    ami    the 
Cause  of  the   Irregular   Behaviour  of  different  G 

under  this  Operation.     P.  Zsigmondy.     Sprechsaal,  28, 

[39 — 15];  Ilinglcr's  Polyt.  .1.  306,  [4],  :i\—<j:,. 
Foii  colouring  small  glass  articles  yellow,  the  author  finds 
that  the  ordinary  process  of  applying  a  mixture  of  clay  an  1 
silver  oxide  to  the  surface,  and  then  exposing  to  heat  in  a 
muffle,  can  be  replaced  by  dipping  the  warmtd  gla-s  in  a. 
flux  composed  "t  20—30  part- of  sodium  sphate 

and  4  parts  of  silver  nitrate.     As  the  glass  cools  down,  the 
coating  of  colourless    dux   scale-    off,  leaving  the  sorfai 
the  gla.-s  coloured  a  more  or  less  decided  yellow,  according 
to  the  kind  of  .  The   mi  thod  is  unsuitable  for 

-s  articles,   the  necessary  rapid  cooling  being  in 
ssible  of  attainment. 
With  regard  to  the  actual  condition  in  which  the  metal  i- 
capable  of  colouring  glass,  the  author  showed,  by  heat 
silvered  tube  in  a  current  of  hydrogen,  that  the  silver  is  not 
absorbed  in  a  metallic  condition       (  >n  the  other  band,  when 
heated  in  a  current  of  air,  the  oxidised  silver  is  taken  up  by 
the   glass,  but  without   producing  any  coloration,  thi-  r. 
not  ensuing  until  the  oxide  is  reduced  to  metal  by  re-hi 
in  a  current  of  hydrogen.     Moreover,  experiments   with   a 
large   number  of  glasses  of  different  composition,  demon- 
strated  the   fact   that  no  coloration   is   developed  by 
above  phosphatic  silver  flux  (or  by  the  aforesaid  ordinary 
method)  in  pure  glass,  the   colour  making   its  a; 
only   when  ferrous    oxide    or     some   other   reducing   agent 
(such   as    metallic    lead   dissolved    in  the  glass,  arsenious 

■.  carbon,  silicon,  dissolved    metallic  sulphides,  statu 
oxide,  &c)    is    present.     Ferric    oxide,   in    a    proportion  a- 
Iargc  as  i1'  I  per  cent.,  produced  no  coloration,  whereas  the 
latter  developed  iu  presence  of  0*96  per  cent,  of  ferr 
oxide.— C.  S. 

Glass  Containu    S  *  Lustre  in.   — -Z.-igmondv. 

Ding!.  Polyt.  .1.  1897,  306,  68—72. 

Tin:  author  some  time  ago  endeavoured  to  make  a  g 

with    metallic    lustre,  by    covering    the  surf.  .Ver 

resiuate,  burning  this  off  in  a  muffle  in  an  oxidi-  _ 
atmosphere,  and  then  reducing  the  surface,  lie  has  now 
obtained  better  results  by  fusing  small  quantities  of  silver 
nitrate  with  the  materials  for  making  a  glass  ^either  borate, 
silicate,  or  a  mixture  of  the  two),  ard,  while  the  melt  was  still 
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hot.  reducing  the  surface  by  short  exposure  to  the  vapour 
of  alcohol.  Borates  of  sodium,  of  lead,  and  of  sodium  and 
lead,  as  also  those  of  cadmium  and  of  bismuth,  gave  glasses 
with  a  fine  lustre,  some  of  which  also  exhibited  a  blue 
fluorescence.  The  borates  of  barium,  calcium,  cerium,  and 
antimony  gave  glasses  of  too  high  fusing  point  to  be  ex- 
perimented with,  but  some  of  the  phosphates  gave  gla-- ■- 
with  lustre.  Silicate  glasses  of  the  composition — 
KsO.Pb0..6SiO,  ;  Kj0.2Pb0.6SiOSI  ami  KjO.PbO.SSiOj 
were  prepared,  and  fused  with  1  per  cent,  of  silver  nitrate. 
In  all  cases  the  lustre  was  less  pronounced  than  in  the  case 
of  the  borates,  and  not  so  easily  or  certainly  produced. 
Mixtures  were  then  made  of  lead  borate,  PbB40;,  and  borax 
in  equal  proportions,  to  which  were  added  varying  propor- 
tions of  the  first  of  the  above  silicates;  and  to  the  glasses 
*o  obtained,  silver  nitrate  was  added.  The  best  result  was 
yielded  by  a  mixture  of  60  grins,  of  silicate,  20  grms.  of  the 
borates,  and  1  grm.  of  silver  nitrate.  A  smaller  proportion 
cf  silver  nitrate  gave  poor  lustre,  w  hilsfa  larger  proportion  of 
borate  gave  a  very  fusible  and  mobile  glass,  in  which,  by 
any  overheating,  the  silver  was  easily  reduced  in  the  crucible, 
making  the  glass  turbid  and  preventing  the  formation  of 
any  lustre.  The  same  results  were  obtained  when,  instead 
of  adding  the  silver  nitrate  to  the  ready-formed  glasses, 
the  whole  of  the  law  materials — sand,  litharge,  boric  acid, 
silver  nitrate — were  mixed  and  melted  together.  Mixtures 
of  one  of  these  glasses  with  1  or  2  per  cent,  of  various 
metallic  oxides  (copper,  cobalt,  manganese)  gave  coloured 
glasses,  which  also  showed,  on  reduction  by  alcohol, 
"beautiful  surface  lustre. 

The  author's  view  is  that  the  silver  in  these  glasses  exists 
as  silicate  or  borate  ;  that  the  yellow  colour  which  some  of 
them  show  by  transmitted  light  is  probably  due  to  the 
reduction  of  a  minute  quantity  of  silver  which  remains 
dissolved  in  the  glass  ;  that  the  lustre  is  due  to  silver 
reduced  in  A  state  of  almost  molecular  division  in  a  thin 
layer  of  glass,  so  nearly  solid  as  to  prevent  the  coalescence 
of  the  reduced  molecules  ;  and  that  the  turbidity  so  easily- 
produced  by  too  long  reducing  action  at  a  high  tempera- 
ture or  in  a  very  fluid  glass,  is  due  to  larger  particles  of 
silver  formed  bv  the  coalescence  of  the  molecules  first 
reduced.— J.  T.  I). 

Glass,  Sheet;  Meltiny.  K.  L.  DieGlashutte,  27,  [13].  147. 

A  useful  formula  for  sheet  glass  is  :  Glauber  salt,  50 
parts  ;  sand,  100  ;  lime  or  powdered  marble,  24  ;  coke  or 
charcoal,  2|  parts.  If  the  furnace  work  well,  and  good 
fireproof  pots  be  available,  an  extra  5  parts  of  sand  will 
improve  the  quality  of  the  glass,  but  any  larger  quantity 
will  make  it  opaque,  hard,  and  brittle.  An  excess  of 
lime  also  produces  hard  and  brittle  glass,  liable  to  fracture 
and  difficult  to  work.  On  the  other  hand,  an  increase  of 
alkali  renders  the  glass  softer,  more  elastic,  and  easily 
workable,  and  is  particularly  advisable  for  the  cooler  classes 
of  furnace.  The  coke  should  have  been  well  roasted 
before  grinding,  and  the  quantity  must  be  accurately  con- 
trolled, an  excess  causing  the  glass  to  froth  up  during  the 
meltiug,  and  to  subsequently  assume  a  dark  bluish  colora- 
tion, whilst  if  too  little  be  taken,  the  glass  will  not  be 
clear. 

The  furnace  will  require  about  2\  hours  to  become 
thoroughly  heated.  The  well-mixed  glass  mass  should  then 
be  piled  up  in  the  centre  of  the  pots,  to  minimise  the  risk 
of  cracking  the  hot  sides.  Opening  wide  the  flue  damper 
ii  filling  the  pots,  lowers  the  temperature  considerably 
and  retards  the  melting.  In  G  or  7  hours  the  second  charge 
of  glass  mass  may  be  put  in  the  pots,  and  the  remaining 
portions  at  subsequent  intervals  of  3 — 4  hours.  Cullet  is 
thrown  in  to  a>sist  the  sandiver  to  separate,  and  when  this 
latter  makes  its  appearance  (in  about  1  hour),  it  should  be 
burned  off  by  means  of  a  smoky  reducing  flame,  unless  the 
quantity  (as  a  result  of  an  insufficiency  of  coke)  be  very 
large,  in  which  case  it  must  be  skimmed  off.  When  this 
effected,  the  glass  is  well  agitated  by  the  air-blast 
to  a=-ist  clarification.  At  thi-  ^ta;re  the  temperature 
reqi  careful   watching,   and   auy  pots  giving  signs  of 

injury  must  be  drawn.     As  soon   as  the  glass  is   clear,  the 


admission  of  gas  to  the  furnace  is  stopped,  and  the  latter 
allowed  to  cool  down  suffieientlv  for  drawing  the  charge. 

— C.  S. 

Glass,  Dull  [Frosted"]  Decorations  on  Graded.     Diamaut, 
19,  [21],  475—477. 

There  are  several  ways  of  producing  these  decorations. 
One  of  them  consists  in  slightly  frosting  the  surface 
of  the  glass  by  applying  thereto  a  mixture  of  flux,  500 
parts  ;  calcined  borax,  100  :  and  minium,  300  parts  (ground 
to  the  proper  consistency  with  oil  of  turpentine  and 
thickened  oil),  by  the  aid  of  a  brush,  and  then  fusing  this 
coating  on  to  the  glass  at  a  moderate  red  heat.  An 
ordinary  muffle  is  less  suitable  for  firing  than  the  con- 
tinuous furnaces  of  the  Fiirbringer  type,  or  the  continuous 
glass-annealing  furnace.  In  the  latter,  a  truckload  of 
coated  glass  is  kept  in  the  first  compartment  for  10  to  15 
minutes,  and  then  passed  on  to  the  annealing  compartment, 
where  the  actual  firing  takes  place.  The  coating  gradually 
loses  its  initially  red  colour  and  becomes  lustrous,  the 
operation  being  then  complete.  By  dipping  the  articles 
in  dilute  acid  for  1 — 2  minutes  (1  vol.  of  hydrofluoric  acid 
to  4 — 6  vols,  of  water  is  the  best  medium),  the  coating  and 
dirt  are  removed,  and  the  glass  is  left  with  a  delicate  fine- 
grained dull-lustrous  surface.  The  second  stage  of  the 
process  is  effected  by  means  of  the  sand-blast,  the  portions 
to  be  left  iu  their  actual  condition  being  protected  from 
the  saud  by  any  of  the  methods  usually  employed. — C.  S. 

IX-BUILDING  MATERIALS,  CLAYS, 
MORTARS.  AND  CEMENTS. 

Blast-Fnniace  Slag  Cement,  Notes  on  the  Manufacture 
and  Properties  of.  A.  D.  Elbers.  Eng.  and  Mining  J. 
1S97,  64,  [18].  515. 

Is  this  communication  the  author  describes  and  criticises 
an  article  by  H.  Detienne  (Rev.  Univ.  des  Mines,  Sept. 
1897).  The  cement  experimented  with  consisted  of 
granulated  basic  slag  which  had  been  dried  by  heating, 
and  then  ground  fiue  in  admixture  with  15 — 20  per  cent, 
of  "  dry-slaked  "  lime.  The  composition  of  the  slag  should 
not  vary  beyond  the  following  limits  : — SiO;,  27 — 32  per 
cent.;  A1203,  12 — 22  per  cent.;  CaO,  49—55  per  cent.; 
and  it  is  preferably  dried  by  heating  to  about  500°  C,  or 
to  a  dark  red  heat,  this  operation  involving  a  consumption 
of  coke  amounting  to  about  9  per  cent,  of  the  weight  of 
dried  slag.  The  dried  slag  is  powdered  and  passed  through 
a  No.  80  sieve  (7G  meshes  to  the  linear  inch).  The  lime 
is  slaked  by  immersion,  all  superfluous  water  being  allowed 
to  drop  off,  so  that  the  slaked  mass  becomes  thoroughly 
pulverulent ;  and  it  is  then  stored  for  8 — 10  days,  in  order 
to  dry  it  so  thoroughly  that  it  will  easily  pass  through  a 
sieve  of  76  meshes  to  the  inch  (it  is  first  passed  through 
,  a  coarse  screen,  in  order  to  remove  the  small  percentage 
of  incompletely  calcined  limestone).  The  cement  is 
prepared  by  simple  dry-mixing.  The  chief  defect  in 
'  slag  cements  is  the  presence  of  soluble  sulphides,  and  this 
cannot  be  overcome  by  treatment  of  the  slag  with  nitric 
acid,  as  in  the  case  of  less  basic  slags  (this  Journal,  1897, 
680,  800,  and  915).  Detienne  states,  with  regard  to  the 
presence  of  sulphides,  that  the  granulated  slag,  as  used  in 
the  manufacture  of  the  cement,  contains  from  1 — 3  per  cent, 
of  sulphur  in  the  form  of  sulphate  of  calcium  and  sulphides 
of  mauganese  and  calcium;  but  in  contact  with  the  water 
used  in  "  gauging  "  the  cement,  the  calcium  sulphide  reacts 
with  ferric  oxide  and  forms  calcium  hydrate  and  ferrous 
-ulphide.  The  latter  is  the  cause  of  the  greenish  tint 
observed  on  the  fractured  surfaces  of  fresh  briquettes 
made  with  slag  cement.  In  contact  with  the  air,  the  ferrous 
sulphide  is  oxidised,  but  no  deterioration  is  said  to  occur 
on  this  account,  since  no  alteration  in  volume  or  texture 
was  observed  in  briquettes  of  slag  cement  after  the  lapse 
of  four  years.  The  author  disagrees  with  this  reasoning, 
and  states  that  granulated  slag,  even  under  the  most 
favourable  circumstances,  always  contains  several  per  cent. 
of  calcium  sulphide,  and  that  only  a  very  small  portion 
of  the  latter  is  converted  into  calcium  hydrate  by  the 
reactions  which    take   place  during   "  gauging,"  since  these 
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cms  are  merelj  superficial.  He  also  slates  thai  Ii  tin- 
briquettes  had  been  kepi  under  water  lor  four  yearn,  or 
had  been  frequently  subjected  daring  thai  time  to  varying 
atmospherio  influences,  a  diminution  of  strength  would 
have  taken  place.  <  >n  admixing  small  quantities  ol  soda 
with  blast-furnace  slag  cement,  the  rapidity  ol  setting  i- 
increased  (within  n  range  of  from  I — J*  per  cent.)  in 
proportion  to  the  amount  added ;  an  admi 
per  ..'iit.  of  -Nil  .1  Os  ie  found  to  give  the  best  results. 

—A.  S. 

Old  Mortar,  Examination  of.     M.Gary.     Mitt,  bus  den 
K     igl,  teebn.  \  •  tlten  id  Berlin,  1897,  246. 

In  conneotion  with  the  proposed  addition  to  the  middle 
tower  of  the  ohatoh  of  St.  Mm  a)  Miihlhansen — a  15th 
century  rtruoture,  partly  burnt  down  in  1689  -analyses 
were  made  of  the  old  mortars.  Samples  were  taken  from 
different  parts,  and  the  following  results  were  obtained  :  — 

I.  Clay  mortar  Iron,  a  part  of  the  foundations. 

II.  ii  ami  /..  White  lime  mortars  taken  from  the  walls. 
The  mod  obtained  on  levigation  showed,  after  drying  al 
urn  i   ,  the  following  composition  : — 


{forth  and 
South  Walls. 


Baal  Wall. 


!-■  in  dilute  hydrochloric  acid.. 

ignition :>a-si 

Lime 13*66 

Magnesia 0"58 

f  iron,  alumina,  and  silica 1*28  -2 -tni 

The  added  grit  consisted  of  calc-tuff  sand. 
III.  Gypsum  mortar  from  a  part  of  the  foundations  and 
superstructure.     Dried  at    100    ('.,  this   gave   results   as 

follows : — 

Insoluble  in  dilute  hydrochloric  acid 18*64 

1    is  on  ignition 12*80 

L I  UK' 2  t  •  2.-. 

Magnesia  -''".I 

Oxide  ol  iron,  alumina,  and  silica 4*95 

Sulphuric  anhydride 32*39 

The  added   material    in  the   mortar   appears   to  nave  con- 
sisted for  the  most   part  of  broken  tiles.  Sec,  mixed  with   a 
\  calcareous  tufa  -and. —  II.  II.  1!.  s. 

PATENTS. 

Cement,    The   Manufacture  of  an    Improved.     I. a  Sociele 
hfetallurgique   de   Champigoeulles    et    Neuves-Maisons, 
Pont  Saint-Vincent,   France.     Eng.  Pat.   1  ."95,  Jau.  •_':.', 
-.     (Under  Internat. Convention,  .Tub   11,1896.) 

lit  i-i-i  i  una. E  slag  is  first  granulated  by  running  it  into 
cold  water  as  it  leaves  the  blast  furnace.  I'  is  then,  whilst 
still  moist,  mixed  with  slaked  lime  to  the  consisten 
mortar,  and  left  to  harden;  after,  which  the  mass  is  .rushed, 
baked,  and  ground.  The  result  is  a  cement  of  high  resi-t- 
ance,  which  sets  extra  rapidly.  This  is  further  used  for 
the  manufacture  of  cements  which  set  less  rapidly, by  grind- 
ing it  with  dried  granulated  slag  and  lime. — H.  11.  Ii.  S 

Joints,    Pipi    and   other:    A    Composition    or   Cement  for 
M  iking,     s.  B. Thompson.  Liverpool.     Eng.  Pat. 27,975, 

Dei  8,  • 
Tut-'  composition,  which,  it  is  claimed,  will  expand  or  contract 
with  the  expansion  or  contraction  of  the  parts  joined  together, 
is  made  of  12  parts  of  Paris  white,  .")  of  red  ochre,  - 
Venetian  red.  and  '  part  of  plumbago  or  graphite,  ground, 
I,  and  mixed,  and  male  into  a  stiff  paste  with  boiled 
— H.  II.  B   - 

Wood,    Impts.    relating    to    the    Impregnation    of,    and 

Apparatus   therefor.     G.  1".  Lebioda,    Paris.     Eng.  Pat. 

30,055,  Dec.  30,  1896. 
-invention  consists  of  an  injector,  by  means  of  which 
wood  can  be  impregnated  with  solution-  for  staining  pur- 
poses, fee,  without  the  necessity  of  boiling;,  which  is  said  to 
ruin  the  texture  of  the  wood.  The  apparatus  consists  of  a 
compressing  chamber  and  a  suction  chamber,  which  are 
superposed,  but   separated  by  a  perforated  partition.     The 


block  i    in  an    up 

position  bj  means  of  tightei  -  in  the  compresaing 

chamber,  « Ith  t  li.-i r  lo 

partition.     The  boles   in  tl  the 

no... lure   stopped  by  plugs,  and  melted  pitch  or  similar 

Btibstance  is  poured  in,  10  as  t..  run  1.  ttween  the  Id. irks  and 

cover  the  partition  to  the  depth  ..t    .  <    .   run      Bj  this 

meant  a  tight  joint   is  formed  between  the  lower  edgi 

the  wood  and  the   partition,     l 

longitudinally  through  the   pop     ol   l      wood  by  the  com- 

l   and  simultaneous   action   of   the   ■ pressing   and 

suction  chambers,  operated  bv  a  suction  and  fore.-  pump. 

-   II.  II.  :: 

..''.  t  'tinent ,  and  other  similar  Substances  .   Impt 
Apparatus  for  Measuring  and  Miring,     II.  Alei 
I  !  ■       Pat.  13,S  16,  .lun.'  1,1- 

See  under  I.,  pay    I 


X.-METALLURGY. 

Titani/'t  rons  Iron  Ores,  Utilising.    A.  J.  Rossi.     Eng.  and 
Mining  .1.  1897,  64,  [19],  5S0.      Read   before  the 

Inst,  of  Mining  Engineers. 
Tins   paper   relates   to   the  author's    l  ,S.    patent    lor  the 
utilisation  of   titaniferous  iron   ores   in    connection  with    the 

smelting  of  ores  rich  in  phosphorus.      It  is  claimed  that  b\ 
aixture,  prior  to    smelting,    of  a   certain    quantity  of 
titaniferous  ore,  a  strong,  tough  iron  can  be  obtained,  even 
when  the    amount   of  phosphorus  present  amount! 
much  as  :!  per  cent.  —  A.  S. 

Iron,     neurit/     Pure,    Injlnenee    of    Sudden    t  '""ling    on. 
\   Sauveur.     Eng.  and  Mining  J.  1897,  64,  [17] 
490. 

The  author  traverses  the  statement  bj  Arnold  (Engineering, 
July  '',.  1897)  that  the  critical  thermal  poil  '-  Ar.  and  At  , 
such,  without  influence  on  the  mechanical  properties 
of  steel,  and  quotes  Arnold's  own  experiments  as  proof  of 
the  direct  contrary  :  and  further,  he  use-  the  same  figure-  in 

controversion  of  Arnold's  >tatement  that   between  £ au.l 

•j.iii    C.  the    increase   of    tenacity    is    proportional    to    the 
quenching  temperature.      As  a  matter  of  fact,  the  tempera- 
tures 650  .  780  .   and  887    I  .  are    evidently  marked 
special    point-;    and    this    is    conclusively    shown    by    the 
following  table:  — 


Quench- 
ing Tem- 

! 

perature. 

ms-  111 

sq.  in. 

tion 
of  Quenching 

Temperature  with 

i  t.  '  r-.tieal 
Points. 


Total 

I 
per 


Mean 

I 
Tenacity 

I 

' 

ture.  in  Lb. 
per  s.p  in. 


15 

21*42 

Ar 

400 

7 

523 

■IT 16 

,, 

1-90 

23*02 

1*80 

. 

Ill 

i 

,nd  Ar3 

Here 

- 

tl  Ar.  ami  Ar, 

\              -  here 

3*17 

31  *:« 

— W.  (..  M. 


Molybdenum   -  -  >'■       W.    v.    Lipin. 

Stab!   u.    1  •    7,  11  i    through   Chem.    /    t. 

Hep.  1897,  26,  - 
The  influence  of  molybdenum  on   the  properties  of  steel  is 
commonly   supposed   to    resemble   that  of  tungsten.      The 
author  lnis  compared  two  blocks  of  crucil 
taininu  :V72  per  cent,  of  molybdenum  (v.: 

.In,  0*024   P,  and  tr'.  bar)  and  the  other 

r  cent,  of    tungsten  (with   0*55   C,  0*07    Si,   aud 
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0*13  Mn).  The  metal  did  not  rise  on  pouring  ;  the  slug  of 
the  molybdenum  steel  was  halt  vitreous,  greenish-grey,  and 
showed  a  play  of  colours.  For  smith-work,  both  steels  must 
he  heated.  Molybdenum  steel  exhibits  a  perfectly  smooth 
surface,  whilst  the  harder  tungsten  steel  often  shows  minute 
.racks.  Tests  of  the  two  steels  were  made,  after  treatment 
in  various  ways,  by  hardening  and  annealing.  Strongly 
annealed  molybdenum  steel  is  softer  than  tungsten  steel  of 
the  same  composition.  Heating  to  a  very  high  temperature, 
such  as  is  good  for  chrome  or  carbon  steels,  is  unsuitable 
for  molybdenum  steel,  whilst  hardening  in  oil  and  subse- 
quent annealing,  which  improves  other  kinds  of  steel,  is 
almost  useless  for  it.  The  usual  method  of  hardening  in 
oil  has  more  influence  on  tungsten  steel  than  on  the  sample 
containing  molybdenum,  but  more  energetic  hardening  in 
water  acts  in  the  opposite  direction. — W.  (";-.  M. 

Argentiferous  and  Auriferous  Lead,  Noteson  the  Sampling 

of.     A.  C.   Ciaudet.     Read  before  the  Inst,  of  Mining 
and  Met..  (  let.  20,  1897. 

It  has  been  found  that  different  parts  of  the  same  bar  of 
lead  carrying  silver  or  gold,  vary  very  much  in  their  con- 
tents of  these  metals,  and  this  circumstance  affects  the 
sampling  of  argentiferous  and  auriferous  lead  bullion  on  the 
large  scale.  The  surface  of  a  bar  is,  as  a  rule,  poorer  in 
silver  and  gold  than  the  bottom,  hut  when  the  gold  contents 
become  high,  the  reverse  appears  to  be  the  case.  The 
rdinary  methods  of  sampling  are  as  follows  : — (1.)  Cut- 
ting chips  out  of  the  tops  and  bottoms  of  the  bars.  (2.) 
Sawing,  by  a  circular  saw,  through  the  bars.  (3.;  Melting 
the  bars  in  mass  into  clean  lead  and  dross. 

In  System  (1),  chips  are  cut  by  a  gouge  or  chisel  ont  of 
the  top  and  bottom  of  every  bar,  or  alternately  the  top  of 
one  bar  and  the  bottom  of  the  next.  The  chips  are  melted, 
either  together  into  one  bar,  or  those  from  the  tops  and 
bottoms  separately  into  two  bars.  On  assaying  the  bars, 
the  results  are  compensated  for  enrichment  on  melting,  if 
necessary.  This  method  should  only  be  employed  with 
lead  containing  10—20  oz.  of  silver  per  ton. 

Si/stem  (2) — The  bars  are  sawn  transversely,  either  half 
way  or  right  through.  The  sawings  are  either  melted  into 
small  bars  and  assayed,  or  they  are  assayed  without  melt- 
ing ;  in  the  latter  case,  the  result  must  be  corrected  for 
impoverishment,  due  to  the  oil  which  has  to  be  used  when 
-awing  the  bars.  The  teeth  of  the  saw  should  be  rather 
small,  to  prevent  too  frequent  breakages  and  to  produce 
small-sized  sawings.  This  method  may  be  satisfactorily 
used  with  lead  containing  silver  up  to  100  or  200  oz.  per 
ton. 

System  (3). — The  lead  is  melted  in  large  iron  pots,  holding 
from  10 — 30  tons  ;  the  charge  is  heated  and  skimmed  until 
the  molten  lead  is  quite  clean  ;  the  temperature  is  then 
raised  as  high  as  possible,  the  lead  well  stirred  up,  and  a 
"  dip  "  sample  taken.  The  dross  is  broken  down  when 
cold  and  a  sample  taken.  The  two  samples  are  then  assayed, 
and  the  results  corrected  and  calculated  with  regard  to  the 
original  lead  charge.  This  method  takes  the  longest  time, 
hut  is  stated  to  yield  the  most  reliable  results  ;  it  should  be 
emploved  in  all  cases  where  the  silver  is  above  200  oz.  per 
ton,  and  where  the  gold  is  above  1  or  2  oz.  per  ton.  Nine 
plates  accompany  the  paper,  fully  illustrating  the  precise 
methods  of  obtaining  samples  by  cutting  or  sawing  the 
\.  s. 

(jr. Id,  Action  of  Potassium  Zinc  Cyanide  Solutions  on. 
W.  J.  Sharwood.  Eng.  and  Mining  J.  1897,  64,  390, 
426,  460— 161. 

The  author,  after  a  large  number  of  experiments,  arrives 
at  the  following  conclusions  : — The  gold-dissolving  power 
of  a  solution  of  potassium  zinc  cyanide  increases  with  a 
rise  of  temperature,  slightly  with  strength  of  solution,  and 
rapidly  with  increased  access  of  oxygen  ;  the  presence  of 
the  latter  is  the  most  essential  condition.  It  is  also  in- 
creased by  the  addition  of  alkali,  the  increase  being  greatest 
in  solutions  to  which  oxygen  has  free  access.  Gold  dis- 
solves in  the  solution  of  double  cyanide  to  a  clear  solution 
at  first,  but  after  some  time  a  white  precipitate  forms, 
gradually  coating  the  metal  and  retarding  further  action. 


The  amount  of  precipitate  formed  is  not  proportional  to  the 
gold  dissolved,  but  is  relatively  less  when  the  amount  of 
solvent  is  large  ;  it  consists  of  a  somewhat  variable  mixture 
of  the  cyanide  and  oxide  of  zinc.  The  solvent  action  of  a 
solution  of  potassium  zinc  cyanide  is  less  than  that  of  a 
solution  of  potassium  cyanide  containing  the  same  amount 
or  half  the  amount  of  cyanogen.  The  considerable  increase 
in  solvent  power  observed  when  caustic  potash  is  added 
(oxygen  being  easily  accessible)  to  potassium  zinc  cyanide 
seems  to  indicate  the  formation  of  free  potassium  cvanide, 
and  consequently  that  in  dilute  solutions  (0'3  to  0-6  per 
cent.)  potassium  zinc  cyanide  is  partially  decomposed  by 
alkalis  ;  this  is  confirmed  by  the  fact  that  on  mixing  solu- 
tions of  alkali  and  potassium  zinc  cyanide,  a  slight  fall  of 
temperature  occurs  (Ellis,  this  Journal,  1897,  16,  116). 
Reference  is  also  made  to  the  articles  of  W.  R.  Feldtmann 
(this  Journal,  1894,  218  and  952);  W.  H.  Virgoe  (Eng. 
and  Mining  J.  1894,  58,  314;  this  Journal,  1894,  739); 
G.  A.  Goyder  (this  Journal,  1894,  523)  ;  J.  S.  C.  Wells 
(Eng.  and  Mining  J.  1895,  60,584,  and  1896,61,  179; 
this  Journal,  1896,  116);  X.  Anderson  (Proc.  Colorado' 
Scient.  Soc,  April  1895)  ;  and  Bettel  (Chem.  Xews,  1895, 
72,  298).-A.  S. 

Gold  Extraction,  Byproducts  from.'  C.  Butters.  Proc. 
Chem.  and  Metall.  Soc.  of  S.  Africa,  Meeting  of  Sept.  18, 
1897,  14—20. 

By-Products  from  Stamp  Mills. — Inside  and  outside  copper 
plates,  the  screens  through  which  the  pulp  passes,  rags  and 
brushes  used  in  cleaning  the  plates,  screen  frames,  mortar- 
boxes,  shoes  and  dies,  all  tend  to  retain  amalgam.  The 
clean-up  gives  plate-scrapings,  including  gold  amalgam, 
particles  of  iron  and  copper,  sand,  iron  pyrites  (especially- 
magnetic  pyrites  when  present),  a  little  grease,  and  coloured 
films  and  other  sulphur  compounds.  The  amalgam  is 
cleaned  by  grinding  and  washing,  generally  in  an  amal- 
gamating barrel,  with  such  chemicals  as  lime  or  cyanide  of 
potassium.  The  ashes  from  the  rags,  &c.  (which  are 
burned  to  remove  organic  matter),  together  with  scalings 
and  any  other  matter  that  may  contain  amalgam,  are  placed 
also  in  this  receptacle,  which  is  usually  a  grinding  barrel, 
and  the  mixture  ultimately  yields  fine  silica,  slime,  and 
water  containing  chemicals.  At  the  best  mills  these  pro- 
ducts are  further  treated,  because  some  of  the  mercury  will 
have  floured,  some  of  the  hard  amalgam  will  have  become 
finely  crushed,  and  some  of  the  rest  will  have  become 
floured  in  the  grinding  of  the  pyrites,  whilst  in  the  presence 
of  cyanide,  some  gold  will  have  been  dissolved.  Hence  the 
slimes  are  carefully  settled,  and  the  liquid  is  run  into  a 
collecting  tank  containing  any  scrap  iron  that  is  likely  to 
carry  gold,  and  is  here  acidified  with  sulphuric  acid.  The 
sludge  from  this  tank,  together  with  the  slimes,  will  contain 
from  50  to  300  oz.  of  gold  to  the  ton  ;  the  former  is  cleaned 
up  once  or  twice,  the  latter  twice  or  four  times  in  the  year, 
according  to  the  size  of  the  mill,  the  products  being  sent 
away  for  treatment.  1'roni  40  to  50  oz.  of  gold  may  thus 
be  easily  obtained  per  mensem  from  a  100-stamp  mill, 
although  in  many  mines  these  materials  are  run  to  waste. 
The  screens,  after  being  rusted  and  beaten,  retain  about 
2  oz.  of  gold  per  ton ;  they  ma}'  be  used  as  blast-furnace 
flux,  or  worked  up  for  ferrous  sulphate  in  chlorination 
works,  the  resulting  sludge  being  afterwards  treated. 
Worn-out  copper  plates,  even  after  most  careful  scaling, 
should  always  be  refined,  as  the  value  of  the  gold  contained,. 
is  at  least  equal  to  that  of  the  copper.  Iron  battery  chips 
also  contain  amalgam  even  after  cleaning.  These  chips, 
screens,  and  old  iron  generally  may  be  efficiently  and 
cheaply  rusted  by  placing  alternate  layers  of  screens,  chips, 
and  clean  concentrates  (containing  as  much  sulphur  as 
possible)  in  a  warm  place,  near  a  boiler-furnace,  or  under  a 
glass  frame  (like  a  gardener's  forcing-house),  and  watering 
the  heap  frequently  with  warm  water  and  salt  for  from  four 
to  six  weeks.  The  whole  is  then  dried  and  run  through  a 
ball-mill,  and  the  product  may  be  used  as  blast-furnace 
flux,  any  iron  that  is  not  rusted  through,  being  so  deeply 
scaled  as  to  be  free  from  amalgam. 

By-Products  from  Cyanide  Works.— These  by-products 
are  much  less  in  quantity  from  fresh  than  from  oxidised 
pyritous  ores.     In  the  latter  case  ferrous  and  ferric  salts  are 
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foriin  l,  and  tend  with  cyanide   and  alkali  to  prod 
ies  and  hydroxidee,  which  diminish   the   efl 
chemical  precipitation  aud  increase  the  amon.nl  of   bIu 

meal  precipitation  boxes.  Moreover,  the  lime 
requited  for  acid  ore-  passes  into  solution  as  hydroxide, 
carbonate,  or  sulphate,  and  these  crystallise  ont  in  the  pre- 
aipitation  boxes,  I ..  ltd  cathodes  t lm~  become  crnsted  with 
lime  ~:i  1 1 — .  which  gradually  slip  off  and  carry  gold  with  them 
into  the  sludge,  and  increase  the  proportion  of  gold  carried 
in  suspension.  In  zinc  precipitation  any  deposit  in  the 
boxes  is  treated  in   the  clean-up,  bnl  the  coi 

humus,  and  flocculeut  precipitates  held  in  suspension 
always  carry  gold  with  them,  which  may  be  in  part  depo 
in  the  simp.  With  fresh  ores  the  filtration  ol  the  —till 
suspended  residue  should  not  pay,  but  with  acid  ores  the 
materia]  may  retain  from  l  to  20  os.  per  ton.  The  sludge 
from  the  samps  should  be  removed  at  intervals,  air-dried, 
sold  tn  smelting  works.  Except  after  roasting  or 
.•tlicr  suitable  treatment,  such  precipitates  do  not  readily 
yield  their  gold  to  cyanide  solutions. 

Bg'Producta  Jrom  Siemens- ffalske  Precipitation 
—  liie  iron  anodes  gradually  oxidise  and  form  Prussian  blue 
and  ferric  hydroxide.     These  partly  -ink  to  the  bottom  and 
partly  float  through  into  the  sump,  whereby  degrees  they 
become  pc -oxidised.      The  sacking  surrounding  the  an 
becomes  saturated  with  the  same   deposit  and,  after  a  time, 
rotten,    and    is    removed    and    burnt,    whilst    the   anodes 
carefully  scaled.     In  a   sand  plant,  working  with  clear 
solutions,  all  this  Prussian  blue  may  contain  from  .">  to  5 
of   gold    per    ton.     But    in    a    slime    plant    the    precipitate 
bscomes  contaminated  and  has  a  lower  value.     Any  preci- 
pitation process    is    handicapped   by  the  ma-s  of  -u-pended 
matter,  and  (he  author  is  now  constructing  snnd  filters 
clarification,  prior  to  precipitation.      When  sand  and  slimes 
are  worked  together,  a-  at  the   Bonanza,  clarification  can  be 
largely  effected  b]  passing   the   solutions    through  the  sand 
vat-.      The    precipitates    formed    in    the    vats    are  far  less 
prejudicial  than  silica   or  clay,  1  <  /.  to  the  ton  of  silicious 
slime  sufficing  so  to  coat   anode  and  cathode  that  gold  dot  - 
not  adhere  properly  and  a  higher  voltage  i-  required. 

Siemens  and  HaJske  Melting-Room  By-Products. — When 
fhe  lead  is  fairly  clean  and  free  from  silicious  mud  or  iron 
-alts,  the  melting  in  the  reverberator?  furnace  (a  ft.  by  2ft. 
G  in.)  is  rapid,  and  a  little  coal  is  spread  ov..r  the  surface. 
while  the  temperature  is  urged  to  the  utmost  possible  extent. 
Cleau  lead  with  o — 1  i  per  cent,  of  An  is  obtained,  together 
with  either  a  liquid  litharge  slag  or  (with  dirty  strips) 
pulverulent  "  skimmings."  If  more  than  one  melt  be 
required  for  a  cleanup,  the  old  skimmings  are  sweated  of 
their  lead  contents,  as  fax  as  possible,  in  the  second  charge. 
The  hot  liquated  skimmings  are  then  drawn,  cooled, 
ground  under  a  Chilian  edge-roller,  and  screened  through 
a  mesh  with  eight  holes  per  linear  inch,  whereby  two 
grade-  are  formed,  known  as  "coarse  metallic*"  and 
"ground  skimmings."  The  former  are  melted  in  iron  pots 
and  run  into  bars,  which  are  counted  as  lead  bullion,  whilst 
the  skimmings  form  by-products.  The  lead  trout  the 
i  cverberatory  is  also  re-melted,  and  the  skimmings  from 
these  p,ots  arc  added  to  those  from  the  furnace.  The 
amount  of  gold  in  the  skimmings  may,  with  care,  he 
reduced  to  under  1  percent.  The  cupellation  of  the  bullion 
produces  about  ]  per  Cent,  of  "  refinery  by-prodn 

Chlorination  Works  By-Products. — The  only  by-product 
here  is  the  sludge,  cleaned  up  ouce  or  twice  a  year,  from 
the  second  -et  of  precipitation  vats.  Ferrous  sulphate 
precipitation  from  chlorine  solutions  i-  incomplete  in  the 
presence  of  some  salts,  and  there  is  always  gold  in  sus- 
pension. In  some  cases  the  liquid  is  drawn  ofl  after 
24  hours,  in  others  after  -JS.  but  in,  the  author's  works 
after  72  hours  ;  even  then  the  assay  value  is  from  4  to 
12  grains,  unless  there  is  much  copper  or  lime  present, 
when  it  may  even  be  as  high  as  2  dwt.  Hydrogen  sulphide 
precipitation  gives  the  lowest  and  therefore  the  l>e.-t  results 
in  this  respect,  and  the  acid  liquor  drawn  off  from  the  gold 
and  placed  in  tanks  tilled  with  scrap-iron,  decom; 
rapidly,  yielding  a  precipitate  of  gold,  copper,  and  basic 
iron  sulphates  and  hydroxides.  In  a  cold  climate  the  vats 
should  be  enclosed  in  a  house  and  slightly  warmi 
steam.     The  liquor  may  be  run  to  waste,  ass  -  than 


■reel       Hx      I  idgi    r  ■  ■  >■-  -     ;  •       I 
eipil  ftli    from    I 

d,  and  in   I  j ielda  fron 

the   total  in   works, 

bj  products   from   melting   the    ■limea,   which    iboold   be 
nearly  pore  gold,  an  the  -lag  prodn 

being  ii i  itod  of  in  tin  •  on. 

By-Producls  from  ti  i:  i :,.    slime  taken 

to   the  melting  room  .    treatment   and 

washing,  \    contain   from   ! 

Loss  i-  iucurred  in   handling  tli  - 

the  tini   boxes  |  on  both  it" 

with  iIum  -  ncible,  in  ti 

the  d Id,  and  in  the  -ml,  where  the  bat  ii 

this   lo-s  may  be   for   the   most    part   temporary.      Every 
melting  room  should  be  provided  with  two  100  to20 
tanks,  into   which   all    washings   from   hand-   or   tool-,  and 
from  the  -ink,  are   thrown.      After   four  or   live   month. 

liquid   i-   assayed   and   drawn   off.  and   the   precipitate  is 
cleaned  op  :   JHO  oz.  of  gold  have  thus  been  recovered  from 
on,-  tank.     The  pots  may  be  scaled  and   tin    -caling-  melted 
after   grinding,   but    even   then   the   pots  will  retain   •-'"   to 
10  oz.  per  ton.      Ashes   and    One-dust  from    the  melting 
furnaces  maybe  cleaned  up, .the  former  averaging 
per  ton,  and  being  (with  the  pots)   tli  •  most   refractor] 
material  to  be  treated.      Blag  from  melting  / 
I   assays  from  25  to  2i">.  but  average-  50  oz.  of  gold  pel 
I   When  the  zinc  slimes  have  been  treated  bj  the  acid  pr. 
the  thin    lead   matte   found  on  the  gold  after  pouring,  con- 
tain- about    111  '    An.     The    melting   or   roasting 
furnace  itself    become-    saturated    with   gold,   and    the   old 
masonry  of  a  renovated  furnace  will  commo-  0  oz. 
per  ton  ;   where,  however,  only-  mill-gold  is   melted,  only  the 
immediate   lining  of  the  furnace  is  valuable.     In    panning 
ground  -Iul's  for  coarse  gold,  20 — 25  per  cent,  of  the  slag 
form    slimes,  which  are  frequently  allowed  to  run  to  v. 
but  which  should  be  saved  by  allowing  the  water  to  stand 
111  tanks  until  subsidence  is  complete,  for  the  fine    material 
is  BE  rich  in  gold  as  the  coarse.      The    floor  of  the  melting 
room  should  either  be  of  iron  or  be  cemented,  aud  should 
be  kept  scrupulously  clean,  the    sweepings   being   saved,    IS 
they  always  assay  over  0  Oz.  of  gold  per  ton. — YV.  G.  M 

Copper,  Impurities  in  Bate.     M    -  .  uhuuffen. 

Compte-  Bend.  125,  [16],     ! 

l'niM-   of   crude    copper,   such   as  Chili  bar    or   Ei 
blister,  were  allowed  to  remain   in  water    for  several  day-, 
when,    after    filtering    and    slightly    acidifying,    the    water 
yielded,  with  hydrogen   sulphide,  yellow  and  orange-yellow 
precipitates  of  sulphide-  of  ar-eiiic  and  antimony.     If  the 
same    sample,    after    complete    exhaustion    with    water, 
treated  with  potash  or  dilute  hydrochloric  acid,  a  further 
and  larger   quantity    of  ar-enic   and  antimony    i- 
out.     Thus  arsenic  and  antimony  may  probably  be  pr 
in  the  form  of  ox 

When  similar  filings  were  heated  in  a  combustion  tube  in  a 
current    of   carbon  dioxide,    a  crystalline   snblimal 

.  containing  arsenic,  and  antimony.  Purthel 
experiments,  however,  tend  to  show  that  the  ar-enic  and 
antimony  are  not  wholly  present  as  oxi  le-. 

With  other  samples  of  copper  the  authi  r  has  detected 
selenium  in  the  sublimate  by  means  of  the  red  precipitate 
with  sulphurous  acid  and  by  the  red  ring  produced  on 
sublimation  in  the  presence  of  ammonium  chloride.  Th.- 
author  believes  this  to  be  the  first  time  that  selenium  has 
been  detected  in  raw  copper.  .Also  by  heating  copper  in  a 
tube,  be  has  obtained  a  sublimate  of  cubical  cry  stals  of  lead 
sulphate  — A.  YV. 

Crucibles,     Grain, I    Graphitt         x  '     ny    of. 

A.  1  hem.  and   V  S  F  Soul 

Pi      .  of  Meeting  of  Sept.  18,  1897,  11—12. 

-       nnd,r  XXIII..  page  1041. 

Perro-Silicon,    Commercial.     E.    Donath  and  M.    ! 
Stahl        1    ■  -    '    17,      > 

26.  - 

.See  wfioV  XX11I.,  page  '. 
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Sulphur  (  hloride,  Analysis  of.     G.  A.  Le  Roj  . 
Rev.  deChim.  [ndust.  1897,8,  [94], 294. 

v  1   under  XXIII.,  page  1040. 

Iron  Ores,  Method  for  Estimating  the  ReducibiUtu  of. 
J.  Wiborgh.     (Win.  Zeit.  1897,  21,  [75],  750. 
Se<    under  XXIII.,  page  1041. 

Copper,  Quantitative  Analysis  of  Commercial.     Hampe. 
Berg-  u,  Huttenm.   Zeit.  1897,  56,  201  anil  297. 
See  under  Will.,  page  1043. 

PATENTS. 

Lead,  Zinc.  Gold.  Silver,  and  other  Metals  :  Impts.  in  the 
Extraction  of.  from  Sulphides,  Refractor;/  or  other  Ores, 
or  Mattes.  J.  Armstrong,  London.  Eng.  Pat  22,361, 
Oct.  9,  1896. 
Refractory  sulphide  ores  or  mattes  containing  zinc  are 
heated  with  carbonate  or  nitrate  of  soda  or  potash,  lime, 
and  carbon  in  a  reducing  atmosphere,  iu  a  furnace  with 
a  sloping  bed.  The  charge  melts  aud  separates  into  three 
layers,  i.e.,  metal,  a  slag  of  calcium  silicate,  and  a  top 
brittle  layer  of  a  mixture  of  zinc,  zinc  salts,  and  soda  salts. 
The  latter  is  further  distilled  iu  a  closed  furnace  for  zinc, 
aud  the  residue  therefrom  extracted  with  water  to  recover 
sodium  sulphide,  which  is  re-converted  into  carbonate  for 
further  use.  The  lime  slag  is  also  lixiviated  with  water  for 
the  same  purpose. — A.  W. 

Furnaces,  Cupellation  ;  Impts.  in  the  Beds  or  Tests  of,  and 
of  Assay  Cupels  and  the  like.  T.  B.  McGhie,  London, 
and  E.  G.  Ballard,  Chester.  Eng.  Pat.  26,493,  Nov.  23, 
1896. 
BARIUM  sulphate  is  to  be  substituted  for  bone-ash  ;  the 
mineral  ban  tes  is  crushed,  and  moulded  under  pressure, 
with  or  without  water.  To  prevent  cracking  of  the  finished 
cupel,  the  material  should  be  calcined  before  use  ;  it  may. 
with  advantage,  be  mixed  with  j — 10  per  cent,  of  Portland 
or  other  lime  cement.  For  the  lining  of  improving  fur- 
naces or  the  like,  3  parts  (by  measure)  of  barytes  may  be 
mixed  with  1  part  of  cement,  the  mixture  being  gauged 
with  water  and  laid  on  with  a  trowel.  Sodium  or  potassium 
sulphate  may  be  used  as  a  binding  medium.  When  the 
tests  are  saturated  with  lead,  they  are  fluxed  with  fluorspar, 
and  smelted.— W.  G.  M. 

Aluminium,  Impts.  in  the  Purification  of.  P.  E.  Placet, 
Paris.  Eng.  Pat.  28,727  (under  Intercat.  Convention), 
Dee.  15,  1896. 
Molten  aluminium  is  placed  in  a  crucible  or  furnace  lined 
with  magnesia,  and  is  there  stirred  vigorously  with  potassium 
bichromate.  The  impurities  in  the  aluminium  are  thus 
said  to  be  removed  in  combination  with  the  oxygen  of  the 
bichromate,  and  the  chromium  thus  introduced  into  the 
aluminium  improves  the  qualities  of  the  metal.  When  the 
reaction  is  complete,  a  flux  of  chlorides,  chromates,  or 
fluorides  is  to  be  added.  Other  bichromates  may  be 
substituted  for  the  potassium  salt,  the  bichromates  of  nickel, 
copper,  or  other  element  being  employed  when  one  of  these 
latter  metals  is  ultimately  to  be  alloyed  with  the  aluminium. 
Permanganates  or  chlorates  may  be  employed,  or  nitrate-, 
excepting  those  of  potassium,  sodium,  or  ammonium  (which 
act  prejudicially  upon  the  aluminium). — W.  G.  M. 

Furnaces  for  Smelting  Ores  anil  Melting  Metals  by  means 
of  Liquid  Fuel,  Impts.  in.  L.  Pietraschewski,  Borisso- 
glebsk,  Russia.  Eng.  Pat.  29,467.  I  lee.  22,  1896. 
A  REVEitBEBATORY  furnace  is  arranged  with  a  vertical 
-haft  and  chimney  at  one  end,  and  a  sump  with  tap  hole 
in  the  centre,  the  bed  sloping  gradually  from  the  shaft 
to  the  sump.  At  the  other  end  of  the  furnace  is  a  heating 
chamber  with  a  row  of  liquid  fuel  burners  projecting  the 
fuel  alone  the  main  axis  of  the  furnace.  The  fuel  is 
supplied  from  a  high-level  reservoir  at  one  side  of  the 
furnace,  and  is  passed  through  a  regulator,  which  enables 
the  pressure  of  the  liquid  to  be  maintained  constantly  a 
little  higher  than  the  back  pressure  in  the  furnace.  Air  i- 
blown  in  through  the  burner  by  a  fan-blower,  and  may  be 
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pre-heated  if  desired.  The  ore  or  metal  is  fed  into  the 
shaft  through  a  charging  door,  and  the  molten  material 
afterwards  flows  into  the  sump,  from  which  it  is  tapped  a* 
required.  In  this  furnace,  cast  iron  may  be  melted  iu  about 
20,  or  steel  in  about  40  minutes  from  charging.  A  furnace 
capable  of  melting  1,600  kilos,  per  hour  requires  only  two 
attendants.  Where  a  metal  is  to  be  decarburised,  an  auto- 
matically regulated  stream  of  liquid  fuel  is  to  be  turned  into 
the  shaft.  The  regulator  consists  of  a  float  with  a  spindle 
valve  at  its  end,  in  combination  with  an  outlet  having  a 
valve  seat,  for  the  liquid  fuel. — W.  G.  M. 

Furnaces,  Crucible  ;  Impts.  in.    J.  S.  V.  Bickford,  Falmouth. 
Kng.Pat.  29,70o,  Dec.  24,  1896. 

Tin:  crucible  is  placed  in  a  circular  chamber  with  an  outlet 
to  a  flue  at  one  side,  near  the  bottom.  A  lid  covers  the 
chamber,  and  through  it,  a  vertical  blowpipe  is  passed  so 
that  its  flame  is  projected  into  the  middle  of  the  crucible. 
The  blowpipe  consists  of  a  T-tube,  with  the  cross  tube 
vertical,  one  end  passing  through  the  furnace  lid  and 
remaining  open,  whilst  the  other  end  is  plugged,  except  for 
an  air  injector  of  smaller  bore  which  passes  into  it.  The 
lateral  tube  is  supplied  with  a  mixture  of  air  and  gas  by  a 
second  injector.  Around  the  central  aperture  iu  the  furnace 
lid  is  a  series  of  smaller  holes  (which  may  be  opened  or 
closed  at  will)  for  the  admission  of  air,  so  that  a  flame  may- 
play  around  as  well  as  into  the  crucible. — W.  G.  M. 

Crucible  Melting  Furnaces,  Impts.  in.     W.  Kirkham, 
Sheffield.     Eng.  Pat.  29,709,  Dec.  24,  1896. 

The  object  of  this  invention  is  to  dipense  with  separate  or 
detached  regenerators  by  so  constructing  the  part  of  the 
gas-heated  crucible  furnace  iu  front  of  the  pot  holes,  that 
the  heat  from  the  latter  is  utilised  iu  heating  the  air  and  gas 
previous  to  combustion.  This  is  carried  out  by  arranging 
a  series  of  pot  holes  side  by  side  with  a  straight  front, 
along  which  is  constructed,  in  the  brickwork,  the  tubes 
supplying  the  air  and  gas,  with  suitable  valves  for  shutting 
off  or  directing  the  gases  into  any  particular  pot  hole  as 
may  be  required. — A.  W. 

Cyanides  and  other  Products'  Impts.  in  Obtaining  from 
Blast  Furnaces.  A.  K.  McCosh,  Coatbridge,  Lanark, 
N.B.      Eng.  Pat.  381,  Jan.  6,  1897. 

Apertures  are  made  through  the  boshes  of  the  blast 
furnace  at  a  height  of  from  8  to  12  ft.  above  the  twyer 
level,  through  which  gases  are  withdrawn  and  washed, 
ammonia  and  cyanides  being  obtained  from  the  liquors. 
The  pipes  passing  through  the  apertures  open  into  a  large 
pipe,  encircling  the  furnace,  connected  to  a  main  leading 
to  the  washing  apparatus  and  fan,  and  also  through  a  stop 
valve  to  the  furnace  blast  pipes  so  that,  if  required,  air  caD 
be  admitted  from  the  pipes. — E.  S. 

Aluminium,  Impts.  relating  to.  H.  Griffith,  jun.,  Birming- 
ham. From  V.  Copp^e  and  A.  E.  Kemplen,  Paris. 
Eng.  Pat.  6991,  March  17,  1897. 

The  resistance  of  aluminium  is  to  be  so  increased  that  the 
metal  shall  be  available  for  the  construction  of  cycle  com- 
ponents, &c.  The  aluminium  is  melted  in  a  steel  crucible 
in  such  a  way  that  no  flame  shall  come  into  contact  with 
the  surface  of  the  metal;  about  0-j  to  2  per  cent,  of 
tungsten,  which  has  been  mixed  into  a  stiff  paste  with 
borax,  and  moulded  into  cakes,  is  plunged  to  the  bottom 
of  the  crucible.  So  much  gas  is  thus  evolved  that  when 
the  maximum  amount  of  tungsten  is  to  be  added  (to 
produce  the  most  highly  resistant  metal),  it  should  be 
introduced  in  two  batches.  When  the  agitation  of  the 
metal  has  ceased,  the  contents  of  the  crucible  are  well 
stirred  and  poured  into  moulds. — W.  G.  M.   • 

Aluminium,  Brazing  of;  Impts.  relating  to.  H.  Griffith., 
jun.,  Birmingham.  From  V.  Coppeeand  A.  E.  Kemplen, 
of  Paris.  Eng.  Pat.  6993,  March  17,  1897. 
50  parts  of  zinc  are  fused  with  10  parts  of  tin  or  bismuth, 
and  cast ;  the  resulting  plates  are  then  rolled  to  the 
thickness  of  about  2  mm.,  and  electro-plated  with  nickel  or 
silver,  after   which   they  are   subjected   to  hammering  or 
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"--'!!       rh  iluminium   to   be 

heated  sufficiently  to  null  the  ends  i>i  the  solderiug  strip 
when  placed  iu  contact  with  them.  When  the]  have. thus 
been  coated  with  the  Bolder,  ihcy  are  held  together  nt  a 
temperature  sufficient  to  flush  the  aolder,  and  are  finally 
l.     \\     G.  M. 

.'/  eta  ■     Antimony,  a,     ,  Improved  Method  of  and    I 
rittitst'vi  Extracting,  from  their  Ores  <>r  othi  r  <  Compound 
Bodies    containing    them,     W .    i>     M.    Poole,   Sydney, 
Australia.     Eng.  Pat.  14,488,  Jane  IS,  18 
rax  ore  is  mixed  with  lime  (either  anhydrous  or  hydi 
ami  carbon,  and  heated  in  long  muffle  sh  iped  fireclay  i 
from  the  outside.    The  beds  <>t  the  retorts,  instead  >>t  being 
Bat,  slope  downward1!  from  tin-  •  rds a  longitudinal 

channel  at  each  side,  and  tin-  whole  retort  slopes  from  one 
end  to  the  other,  so  that  any  molten  portion  of  the  charge 
»ill  flow  along  these  channels  to  the  lowei  '-nil  of  the 
At  this  end.  which  i<  at  the  bach  cf  the  furnace,  is  con- 
structed a  well  with  a  tapping  hole  at  its  base,  which  acts 
a-  a  reservoir  for  the  molten  metals  and  slags  during  the 
periods  between  the  tappings.  It  is  not  necessary  that  all 
the  gangne  should  fuse  into  slag, as  'he  retorts  may  be  used 
lor  processes,  such  as  antimony  extraction,  where  the  metal 
is  obtained  In  liquation. — A.  W 

Sulphide  Oirs  [Zinc], Impts.  in  the  Treatment  of  Complex, 
and  Apparatus  therefor,  V.  Ellershausen,  London. 
Eng  1'at.  li'.. mis.  July  15,  1897. 
1\  treating  complex  sulphide  >re-,  100  parts  are  mixed  with 
about  SO  parts  of  oxide  of  iron  or  manganese,  and  25  parts 
of  carbon,  and  the  whole  is  maintained  at  a  bright  red  heat 
in  a  reverberatory  or  other  suitable  furnace.  Fumes  of 
lead.  zinc,  and  sulphur  dioxide  are  produced,  and  arc 
carried,  together  with  the  fire  gases,  into  a  chamber,  where 
they  are  met  with  air  and  water, by  which  mean-  the  metallic 
fumes  arc  converted  into  soluble  zinc  sulphate  and  insoluble 
lead  sulphate.  The  former  i-  separated  by  solution,  and 
the  latter,  which  may  contain  silver,  is  mixed  with  the 
fused  residue  of  the  furnace  charge  to  produce  a  mixture 
suitable  for  smelting  in  the  bla<t  furnace. — A.  W. 

Aluminium,  An Tmpr  toldering.    l-\  George, 

l.aeken-lez-Bruzellcs.  Belgium.     Eng.   Put.  18,781,   Viiu. 
12.  1897. 

I  in-  process  is  to  solder  aluminium  by  means  of  aluminium 
i'self.  A  bath  is  prepared  consisting  of  1  part  of  sea  salt 
or  common  salt,  and  2  parts  of  turpentine  or  other  hydro- 
carbon. The  parts  to  be  soldered  are  heated  to  dull  redness 
and  cooled  in  this  mixture,  which  treatment  is  said  to 
modify  the  molecular  condition  of  the  metal.  After  cooling, 
the  parts  are  lightly  powdered  with  borax,  and  aluminium 
in  a  state  of  fusion  is  interposed,  whereby  the  soldering  is 
effected.— A.  W. 

Amalgamating  ran.  An  Improved.  E.  If.  T.  Plant  and 
s.  Dellow,  both  of  Charters  lowers.  Queensland, 
Australia.     Eng.  Pat.  19,480,  Aug.  24,     ■ 

The  pan  is  made  of  cast  iron  with  a  slope  at  the  centre, 
then  a  flat  bottom  about  half  an  inch  in  depth,  and  a 
deeper  recess  round  the  circumference  to  collect  the 
amalgam.  A  metallic  muller,  slightly  less  thau  the  diameter 
of  the  pan,  floats  on  the  mercury  which  covers  the  bottom, 
and  rotates  by  means  of  arms  which  are  keyed  to  a 
revolving  shaft  which  rises  through  an  opening  in  the  ccutre 
of  the  pan.  The  crushed  ore  and  water  are  fed  into  a 
cylindrical  casing  above  the  centre,  on  to  the  sloping  portion 
of  the  pan,  and  thence  between  the  muller  and  the  flat 
portion  containing  the  mercury,  to  a  sloping  shoot  at  the 
outer  edge. — A.  W. 

XL-ELECTRO-CHEMISTRY  AND 
ELECTRO-METALLURGY. 

(A.)—  ELECTRO-CHEMIST  BY. 

■•  Nitrogurete."     H.  Pauli.     Zeits.   F.  Elcktrochem.  4,   [5], 

IS'..:.  137— l:i9. 
Undrb  the  above  title,  Grove  described  in  the  Phil.  Mag. 
for   1841   a  series  of  remarkable  metallic  compounds  con- 


tain n,    which    «,  r.-    (apposed    to 

obtain*  d  I 

nqtti  in  ammonium  tall       \-  po 

he   used 

object    n  ,-   t..  liberati    i»i  .  i.     ii„.  mi  I 

simultaneously  with  tnd   hydrogen,  and  to 

them  to  unite. 

but  as  a  - 

his  nam.     I 

tin    concentrated    solution).      U 

»iil  ■  d   in   various   b  ,,.  i  Imelin- 

K rant,  Thorpe,  Pogg.   Inn.,  Watts   11  _■!,, , 

'  l  hem.    New-.  64,  313,    Is'.'l  ). 

the  copper  compound  according  I 

mite  different  results.    At  Prof.   Landolt'a  - 

the   author    has  made  experiment'    on   the   supp        I 

compound,  and   he  confirms  Aslanoglou's  results,   to  the 
effect   that  the  supposed  copper-nitro| 

of  Copper  and    cuprous   oxide,  its  colour  varying  from 
brown  to  red. — 1).  E.  •!. 

PATENTS. 

Batteries,   Impts.   in,      [Zinc,  L.ad.      I 
O'Keenan,  Paris,  France.     Eng.  Pat.  H7.1  <".r,  Nov.  an 
1S96. 

Negative  plates   which  have  been  eharged  in  the  usual 
w.n  are  expi  sed  to  the  air  to  oxidi-e  them.     Thej  are  then 
placed    in    dilute    sulphuric    acid    until     the    formation    of 
sulphate   of   lead    ceases,  when  they  are  rinsed   in  water, 
which  may  contain  a   little    carbonate  of  soda  to  mutr 
any  free  acid  that  may  adhere   to  them,  and  the] 
set  up  in  a  battery,  in  which  the  acid  is  replaced  by  -ulph.it 
of  zinc  and  the  peroxide  of  lead  by  zinc  plates.     When 
the  E.M.F.  falls,  the  lead  plates  are  again  exposed  to  the 
air  to  oxidise  them,  and  treated  a-  bef  ire.      The  electrodes 
nia_\     be    formed    in    the  battery   itself,  if    lead   plate-  con- 
taining chloride  of  lead  pastille-  are  employed.     \\  hen  the 
reduction  is  complete,  the  plates  can   be  used  as  ordinary 
and  well  formed  plates.     As  the  battery  works,  the  de 
of  the  sulphate  increases,  and  the  dense  liquid  is  disp 
into  a  system  of  pipe-   communicating  with  a  supply  ot 
water  and  the   battery,  so  that    it  is   diluted    to  the  proper 
extent,  the    equilibrium  of  the   liquids  in  the   tubes   being 
in  inverse  ratio  to  their  densities. — G.  II    1!. 

i  ,  Lead ;  Impts. in,   A.  Dodd,  Wolverhampton. 

Eng.  Pat.  88,189,  Dee.  9,  1896. 

"A  rL.'.Ti;  ....  composed  of  lead  strip  or  ribbon,  having, 

preferably,  corrugated  surface-,  or  surfaces  of  like  char:; 
mechauieally  produced,  with  several  thicknesses  of  the 
strip  or  ribbon  placed  vertically  together,  face  towards  face, 
and  their  upper  end?  joined  with  a  bar  or  suspender  by 
solderiDg  or  burning,  or  bv  casting  the  bar  or  suspender 
thereto/-  &c.  Sec.— J.  C.  R. 

Batteries,   Secondary,  Electric  Accumulators   [Perchloric 
Acid']  :  Impts.  in  the  Manufacture  nt'.    L.  Lucas.  I 
Germany.     Eng.  Pat.  28,511,  Dec.  12,  1896. 

"The  process  of  forming  accumulator  plates  .  .  .  con- 
sisting in  employing  therefor — instead  of  chloric  acid, 
hydrochloric  acid,  and  the  like — the  more  stable  perch 
acid  or  it-  salts  .  .  ."  "  The  perchlorate  is  added  in  such 
proportion  to  the  -ulphuric  acid  that  the  solution  shall 
contain  about  5  to  10  grms.  of  perchloric  acid  liberated  by 
the  sulphuric  acid  (from  perchlorate  of  potassium,  sodium, 
or  calcium)." — J.  C.  H. 

Electric  Accumulators,   Impts.    in     the    Manafactmn 

[Grid.       F.  Tescetto,  Turin.   Italy.     Eng.  f'at.     -  . 

Aug.  7,  !  - 

The  holes  in  the  grid  are  jagged  three  time-,  at  90  apaif. 
on  both  sides  of  the  plate,  so  that  the  metal  pro; 
inwards  over  the  openings,  which  are  then  filled  with  a 
paste  composed  of  minium  or  litharge,  mixed  with  j  per 
cent,  to  10  per  cent,  of  ulmate  of  ulmiu,  preferably  pre- 
pared according  to  Eng.  Pat.  1  ".     The  ulmate, 
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which  should  be  of  the  consistency  of  putty,  must  not 
exceed  "1*5  degrees  of  acidity." — G.  H.  R. 

Electrolytic     Apparatus    [Tanks,   A'c.],    Impts.    in.     H. 
S.   Jones,  London.     From    E.    Balbach,    jun.,    Newark, 
Jersey,  rj.S.A.     Eug.  Pat.  19,035,  Aug.  17,  1897. 

1.  "The  combination  of  a  cathode  case,  composed  of  a 
trough  having  its  bottom  divided  into  two  portions,  one 
of  which  is  horizontal  and  the  other  of  which  is  inclined, 
so  as  to  slope  down  to  and  connect  with  the  horizontal 
portion,  throughout  its  length,  and  provided  with  a  cathode 
plate  :  and  an  anode  suspended  therein,  arranged  to  cover 
the  horizontal  portion  of  the  bottom  only."  The  object  is 
to  construct  apparatus  so  "  that  the  metals  which  it  is 
desired  to  separate  can  be  easily  and  readily  removed  from 
the  bath,  without  in  any  way  interfering  with  or  stopping 
the  electrolytic  separation.'" — J.  C.  K. 

Electric  Furnaces,  Impts.  in.    [Fi.ied  Arc."]    W.S.Horry, 
Michigan,  U.S.A.     Eng.  Pat.  22,521,  Oct.  1,  1897. 

See  under  II.,  page  1006. 

CB.)— ELECTRO-METALLURG  Y. 

Separation  of  Metals,  Studies  on  the  Electrolytic. 
A.  Waller.     Zeits.  f.  Elektrochem.  1S97,  4,  [10],  24. 

See  under  XXIII., paye  1  042. 

PATENTS. 

Magnesium  and  its  Alloys,  Impts.  for  the  Manufacture  of 
certain  Metals  and  Alloys,  especially  for  the  Manu- 
facture of.  A.  Le  Redotte,  Paris,  France.  Eng.  Pat. 
21,976,  Oct.  3,  1896. 
Is  this  process  for  the  electrolytic  production  of  mag- 
nesium, lithium,  chromium,  and  their  alloys,  which  is 
specially  described  with  reference  to  the  first-named  metal, 
special  care  must  be  taken  in  the  drying  and  fusion  of  the 
magnesium  chloride,  which  is  assisted  by  the  use  of  hydrate 
of  ammonium  in  a  manner  fully  described.  The  fused 
chloride  is  run  into  the  electrolytic  vessel,  which  is  provided 
with  a  luted  cover,  through  which  a  movable  anode  passes, 
the  cathode  being  fixed  to  the  bottom  of  the  vessel  or 
formed  by  a  carbon  lining.  An  arc  is  struck  between  the 
two  electrodes  in  the  body  of  the  electrolyte,  and  the  pro- 
duction of  magnesium  is  carried  on  both  by  electrolytic 
action  and  by  the  dissociation  produced  by  the  high  tem- 
perature of  the  arc.  To  prevent  the  reunion  of  the  gases 
with  the  metal,  they  are  carried  off  through  a  flue  formed 
by  the  interspace  between  the  anode  and  a  surrounding 
sheath  of  some  refractory  substance,  preferably  carbon. 
This  sheath  is  perforated  to  allow  of  the  introduction  of  an 
inert  gas,  such  as  nitrogen,  to  sweep  away  the  gas  evolved 
in  the  electrolytic  process  ;  and  means  are  provided  for  the 
introduction  of  fresh  salts,  and  the  removal  of  the  molten 
metal,  which  is  kept  surrounded  by  an  inert  atmosphere. 

— G.  II.  R. 

Calcium  Carbide,  Manufacturing  [Electrolytically],  and 

for  the  Reduction  of  Metals  from  their  Oxides;  An 
Improved  Method  and  Apparatus  more  especially  in- 
tended for.  II.  Maxim,  London.  Eng.  Pat.  25,611,  Nov. 
13,  1896. 

The  claims  relate  to  (1)  "  Establishing  electrical  connection 
between  an  electric  incandescence  heating  conductor  and 
an  electrode  connected  with  one  of  the  poles  of  a  source  of 
electrical  energy,  whereby  a  yielding  or  sliding  contact  is 
provided."  (2)  "An  electric  incandescence,  heating  con- 
ductor extending  through  and  capable  of  longitudinal 
movement  in  a  tube  or  other  suitable  material  for  estab- 
lishing electrical  connection  between  such  conductor  and 
the  said  tube  or  receptacle,  or  other  suitable  electrode  or 
terminal,  whilst  permitting  the  required  longitudinal 
movement  of  the  said  conductor."  (7)  "The  process  of 
making  calcium  carbide,  which  cousi-ts  in  fusing  the 
carbide-forming  material  by  the  heat  of  combustion,  and 
converting  the  said  material  into  carbide   by   the   aid   of 


electricity."  (8)  "  The  superheating  of  previously  heated 
fuel-gas  and  air  by  the  combustion  of  a  portion  of  such 
heated  or  superheated  gases,  &c."  (9)  "  In  the  manufac- 
ture of  calcium  carbide,  the  herein  described  process, 
eousisting  in  heating  separate  currents  of  air  and  fuel- gas 
[water-gas,  &c]  by  passing  them  through  heating  furnaces, 
in  the  first  of  which  fuel-gas  is  burned,  and  in  tbe  second 
or  succeeding  furnace,  they  are  superheated  by  the  com- 
bustion of  a  portion  of  the  highly  heated  or  superheated 
air  and  fuel-gas,  and  then  burning  the  superheated  gases  or 
the  remainder  thereof  for  heating  the  carbide-forming 
materials." — J.  C.  1!. 

Zinc  Chloride,  Impts.  in  Apparatus  for  use  in  Electro- 
lysis,  more  especially  intended  for  use  in  the  Etectroli/si* 
of.  [Rotary  Cathodes."]  F.  Hurler  and  the  United 
Alkali  Co.,  Ltd.,  Liverpool.  Eng.  Pat.  28,764,  Dec.  1 5, 
1896. 

The  apparatus  consists  of  a  tank  divided  by  means  of 
frames  into  a  number  of  compartments  alternately  open 
and  closed  at  the  top,  the  former  containing  the  cathodes 
and  the  latter  the  anodes,  which  are  separated  from  them 
by  suitable  diaphragms.  The  cathodes  consist  of  vertical 
cylinders,  preferably  of  iron,  provided  with  pivots  at 
each  end,  resting  in  sockets,  and  so  arranged  as  to  be 
capable  of  turning  round,  or  partially  round,  a  vertical  axis. 
Connection  is  made  with  the  carbon  anodes  through  the 
sides  of  the  tank,  and  openings  are  provided  in  the  re- 
spective compartments  for  the  circulation  of  the  electrolyte 
and  the  removal  of  the  gases.  The  deposit  is  stripped 
from  the  cathodes  by  submerging  them  iu  a  molten  bath  of 
the  same  metal. — G.  H.  R. 

Cathodes  [Plumbago],  Impts.  in  or  relating  to,  employed 
in  Galcanoplastic  or  Electrotyping  Pi-ocesses.  A.  Julien, 
Paris,  France.     Eng.  Pat.  88,  Jan.  1,  1897. 

In  place  of  oil  or  fat  it  is  proposed  to  employ  essence 
of  turpentine,  benzine,  "petroleum  essence,"  petroleum, 
alcohol,  xylene,  or  the  like,  as  an  admixture  to  plumbago 
for  the  coating  of  cathode  surfaces,  preferably  in  the 
proportion  of  100  to  250  grms.  of  plumbago  to  1  kilo,  of 
tbe  "  essence  of  turpentine."  This  suffices  for  deposits  on 
plane  or  semi-spherical  surfaces,  but  for  round  or  spherical 
surfaces  it  is  better  to  add  to  the  mixture  a  proportion  of 
resin  (colophony),  gum  arabic,  yellow  wax,  paraffin, 
Canada  balsam,  or  the  like,  according  to  the  hardness  and 
adhesion  required. — G.  H.  R. 

Batteries,  Secondary  [Cadmium,  §"c,]   ;  Impts.  in.     C.   E. 
Lee,  Chicago,  U.S.A.     Eng.  Pat.  10,439,  April  27,  1897. 

A  cell  is  described  with  a  "  porous  cup  "  containing  tin- 
anode  of  lead  surrounded  with  the  active  material  (lead 
oxide),  and  a  cathode  of  amalgamated  copper  gauze 
I  contaiued  in  an  outer  jar,  the  whole  arranged  concentrically. 
The  electrolyte  employed  is  a  ["  neutral  salt  without  any 
associated  acid"]  solution  of  cadmium  sulphate  "of  27' 
to  30°  B."  "  Metallic  cadmium  is  produced,  and  deposited 
on  the  negative  element  evenly." — J.  C.  R. 


XII -FATS,  OILS,  AND  SOAP. 

Eurth-Xut  Oil.     S.  P.  Sadtler.     Amer.  J.  Pharm.  1897, 
69,  490—492  ;  Analyst,  1897,  [260],  284. 

The  author  states  that  when  earth-nut  oil  is  freed  from 
the  acid  which  is  present  in  the  raw  state,  it  does  not  tend 
to  become  rancid  so  readily  as  olive  oil,  and  he  recommends 
its  use  in  pharmacy,  as  the  products  are  equally  good, 
whilst  the  cost  is  much  less.  The  bulk  of  the  Castile  soap 
manufactured  in  Marseilles  is  stated  to  be  made  from 
African  earth-nut  oil. 

The  cold-pressed  oil  is  of  a  pale  yellow  colour.  About 
38  per  cent,  is  obtained  from  Virginian  earth-nuts  by  the 
ordinary  treatment,  and  nearly  10  per  cent,  more  by  a 
second  hot-pressing. 
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The  following  ■  the   results 

oil  derived  from  \  irious  sources  :  — 
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1897,21,  [88], 916— 917. 
Am<>\..  recent  improvements,  the  introduction  of  an  emulsi- 

fier  is  of  special  interest.  This  consists  essentially  of  two 
flat  plates  revolving  in  opposite  directions,  and  between 
which  the  hot  ozokerite,  mixed  with  the  requisite  quantity  of 
acid,  is  introduced  by  means  of  a  central  opening  in  the  axis 

of  the  upper  plate.  It  i-  stated  that  a  more  thorough 
admixture  can  lie  effected  in  this  w:ly  than  by  any  other 
mean-,  ami  that  there  is  a  considerable  saving  of  acid  ami 
an  accelerated  output.  Many  attempts  have  been  made  to 
discard  sulphuric  acid  altogether  in  the  preparation  of 
eerasin.  bat  these  have  speedily  been  abandoned.  By 
extracting  the  ozokerite  with  benzene  after  treatment  with 
bleaching  powder,  lycopodium  powder,  and  magnesium 
silicate,  there  is  an  increased  yield  (up  to  96  per  cent.),  but 
the  product  i-  inferior,  being  greasy  and  often  having  an 
unpleasant  smell.  A  method  of  increasing  the  yield,  hut 
little  known, consists  in  adding  to  the  ozokerite  from  .">  I 
per  cent,  of  a   very  heavj    mineral   oil.      T  more 

wax-like  character  to  the  eerasin,  hut  the  addition  is  ol 
lionahle  when   a  white  product   is   required.     Attempts   to 
..'t    the    filter-press    residue    in     the    filter-press  itself. 
instead   of  in   an   extractor,   have  not    given   satisfactory 
results,    owing    to    the    following    disadvantages  : — Loss 
ivent,  todiousness,  ami  danger  of  manipulation,  and 
the  necessity  of  having  filter-presses  of  special  construction. 
The  ukase  forbidding  the  use  of  eerasin  candles  in  the 
churches  in    Russia  has   been    repealed,  to  the  great  advan- 
of  the  Russian  eerasin  industry.     Austria   has  now  to 
take  a  second   place   to    Germany   in  the    export   trade    in 
eerasin,  owing  largely  to  the  Austrian  Land  Bank  monopo- 
lising   the    sale    of  ozokerite    and  considerably    raisin, 
priee. — (  .  A.  M. 

Textili t,  Soaps  fur.    Leipziger  Farber-  u.  Zemjdr.  Zeit.  46, 

[11],  491— 492. 
The  author  discusses  the  different  purposes  for  which  soap 
is  used,  and   points   on'    that  each   proeess   requires  a  soap 
ill v  adapted  for  the  purpose;  and   bei  that 

may  he  excellent   for,  say,  milling,  might   ho  unsuitabli 
printing  or   scouring.     Th  ■  in   the  behaviour  of 

soaps  l-  ascribed   to  the  relative  proportions  of  fatty   ;, 
and  alkali  therein.     In  a  good,  hard   soap  for  printing  pur- 
poses there  should  be  <',5  per  cent,  of  fatty  acids  to  6  per  cent, 
of  soda:  for  dyeing  purposes  an  oleiu  soap,  composed  ol 
i'il    per  cent,   of   fatty   acids    to    7  ■ :,   per   cent,  of  sa,;  . 
recommended. 

For  silk-dyeing,  a  soap  composed  of  65  per  cent,  of 
fatty  acids  to  S  per  cent,  of  soda  should  he  used,  some 
preferring  nearly  as  mnch  as  10  percent,  of  soda:  and  for 
wool-scorning,  a  proportion  of  61  per  cent,  of  acids  to  9  per 
cent,  of  soda.     The  same  rules  apply  to  soft  soaps. — I.  S. 

Cotton-Seed  Oil,  A  Charaeteristi,  Ren  ''.   G.  Halphen. 

J.  Pharru.  et  de  China.  1S97,  6,  [9],  390. 

See  under  XXIII.,  page  1045. 
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Fatty  Ail,!',  Volatile;   Production  of ,  from   ll  it 

ings.     A.  ami   1'.  Buisine.      Comptei    I  *,  125. 

under  V.,  page  1012. 

I  ramination  ni'.     K.  Dietericb.     (  hem,  . 

Fett-  u.  Ilarz-lnd.  4,  [19],  259. 
See  under  XXI II.,  pmjc  HOT. 

PATENT-. 
Oils,  Crudi  :  I  nipt*,  iii  tin-  Method  of  nml  Apparalu 
Brightening.     W.  K.  Harrison   and    E.  Stepbi 
of  liull.     Eng   Pat.  86,007,  Nov.  18,     - 

Essentially,  the  proi  sts   in  break 

into  minute  particles  either  by  passing  it  through  a  p> 

rateil  coil  or  rose  on  to  a   revolving  cone  or  c 

passing  it  through  a  screen  or  -  by  means 

combination  of  these.    Claim  is  also   made  for  a  s] 
apparatus  for  thus  aeratins  and  hrighteuiug  the  oil. 

— C.  A.  M. 

S     p,  Dry,  or    -  ■'•••  Impts.  in   the  Manufacturt 

ami    Production  of.      W.  W.  Wright   and    The    LTn 
Alkali  Company,   Ltd.,   Liver;  Pat.    i: 

I  lee.  7.  IS 

"Roaster    Ssm         rude  Bodium  bicarbonate   fn 

ammonia")  is  mixed  with  ordinary  soap  and  water,  and   the 
mixture   dried   by   the    addition   of   a   further   quantity 

er   ash.     A   good   dry  soap   or   soap   p  iwder  is 
to  be  produced  by  employins,  for  every  20  p.  rts  by  w. 
of  soap,  from  00  to  65  parts  of  roaster  ash  and   from 
to  15  parts  of  water. — C.  A.  M. 

/,'  :  Impts.  in  the  Manufartttr,    of,  and  Appa- 

ratus   therefor.       F.    Arledter.    Pi  I  I 

Bg.  1'at.  19,429,  Aug.  2  1,  .  - 

Tiii  lathci  ascending  in  the  resin  boi 

continuous  action  of  a  stirring  apparatus  fitted  with  cuttiDg 
knives    or    planes,  whilst    the    particles   of   resin    ascer. 
with  the  lather  are  melted  by  means  of  slotted    In.;    meta 
plates.     Tl   ^boiling  process  is  thus  shortened,    wing  to  tie. 
expulsion  of  the  generate  i   a  resiuou-    soap     - 

obtained  contai:  trge   quantity   of  liberated   res 

Claim  i-  also  made  for  the  employment  of  two    varieties 
apparatus  ;n  which  this  proce--  niav  he  carried  out. 

— t.    A.  M. 


XIII.-PIGMENTS,  PAINTS;  RESINS. 
VARNISHES ;  INDIA-RUBBER.  Etc. 

(-!.)—  I'IGMF.N'TS.  PAH 

Painted  Iromcork,  Rusting  of.     E.  Simon.     Ding 
Polyt.  J.  1897,  305,  '^85. 
It   is   usually  believed  that  the   formation  of  rust  on  the- 
of  iron  which  is  supposed  to  be  pi  a  layer 

of  paint,  is  due  to  the  passage  of  moisture  and   carbonic 
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acid  through  minute  fissures  in  the  oily  covering,  that  owe 
their  origin  to  the  different  rates  of  expansion  under  the 
influence   of   he  --  ssed   by   the   metal   and  the  dried 

linseed  oil.  In  order  to  test  this  point,  the  author  has  pre- 
pared a  number  of  detached  paint  skins  by  coating  gelati- 
1  gloss  with  different  kinds  of  paint,  and  when  dry 
stripping  the  films  from  the  support  after  softening  the 
gelatin  substratum  by  immersion  in  cold  water.  After 
experiments  with  sea-water,  &c.,  he  finds  that  such  skins, 
though  absolutely  free  from  distinct  holes,  are  hygroscopic, 
and  when  swollen  by  damp,  are  readily  permeated  by  water 
and  gases. 

Instead,  therefore,  of  two  coats  of  an  oil  paint  forming  a 
satisfactory  protection  for  exposed  ironwork,  at  least  three 
or  four  coats  should  be  applied;  and,  moreover,  provided 
the  material  adheres  well  to  the  iron  and  possesses  good 
covering  power,  that  paint  is  the  most  efficacious  which 
contains  the  highest  percentage  of  varnish  in  its  composi- 
tion, and  which  accordingly  allows  the  largest  amount  of 
oil  to  be  applied  to  the  unit  of  area. — F.  H.  L. 

Driers  and  Varnishes.  M.  Weger.  Chem.  Rev.  Fett-  u. 
Harz-Ind.  4,  [21],  285— 289.  (.See  also  this  Journal, 
1897,  922—923.) 

The  only  effective  driers  hitherto  discovered  for  increasing 
the  siccative  properties  of  drying  oils  are  all  compounds  of 
either  lead  or  manganese,  the  calcium  preparations  some- 
times sold  for  this  purpose  having  no  action  beyond  making 
the  varnishes  dry  harder,  whilst  zinc  salts  merely  improve 
the  colour,  and  the  value  of  copper  compounds  is  confined 
to  the  prevention  of  rust  and  "  fouling  "  on  ships'  bottoms. 

From  experiments  made  by  the  author,  it  appears  to  be 
practically  immaterial — so  far  as  the  rate  of  drying  is  con- 
cerned— whether  the  driers  of  the  older  class  or  the 
so-called  "  soluble  driers  "  are  used,  provided  the  quantity 
of  metal  dissolved  by  the  oil  is  the  same  in  either  case. 

The  chief  poiuts  of  advantage  offered  by  the  use  of  the 
"  soluble  "  driers  are  :  prevention  of  sediment,  lightness  of 
colour,  and  reduced  cost  and  danger  of  production,  the 
three  latter  being  due,  it  is  said,  to  the  lower  temperature 
required  in  the  preparation  of  the  varnish. — C.  S. 

PATENT. 

Non-corrosive,  Preserving,  and  Fire-resisting  Paint,  Im- 
proved. "  The  Non-corrosive,  Preserving,  and  Fire- 
resisting  Paint  Co.,  Ltd.,"  F.  White,  and  J.  Thomson, 
Cbristehurch,  New  Zealand.  Eng.  Pat.  23,294,  Oct.  2U, 
1896. 

A-  a  fire-resisting  composition  for  use  on  wood,  8  oz.  of 
linseed  oil  are  bodied  up  with  sufficient  flake  white  or  other 
pigment  to  yield  a  paint  of  normal  consistency,  and  with  it 
are  mixed  sulphuric  acid,  J  oz.  :  turpentine,  h  oz.  ;  and 
ammonia,  |  oz.  If  the  material  is  to  be  applied  to  Bbips' 
bottoms,  &c.,  1  dnt.  each  of  chloride  of  copper,  chloride  of 
zinc,  nitrate  of  mercurv,  and  cyanide  of  potassium  are  also 
added. -F.  H.  L. 

(£.)— RESINS,  VARNISHES. 

I'esins,    Exudation.     M.    liamberger   and    A.    Landsiedi. 
Monatsh.  fur  Chem.  1897,  18,  is  1—509. 

The  resin  from  fir  trees,  treated  in  alcohol  solution  with 
caustic  potash,  yields  a  potassium  derivative,  from  the 
aqueous  solution  of  which,  acids  precipitate  a  phenol-like 
substance,  readily  crystallisable,  called  by  the  authors  pino- 
resinol,  and  having  the  formula  ClrH1;<  >',.(  OCH3)a.( (III )  . 
The  diacctyl,  dimethyl,  and  diethyl  derivatives  of  this  body- 
were  prepared.  Nitric  acid  acts  on  pinoresinol,  producing 
a  body  which  crystallises  from  petroleum  spirit  in  large 
golden-yellow  crystals,  which  stain  silk  or  the  skin  an 
intense  yellow.  From  these  crystals  were  prepared  a  potas- 
sium salt  in  red  needles,  a  red  barium  salt,  and  an  amido 
derivative.  Analysis  showed  the  nitro-coinpouud  to  be 
dinitrogaaiacol,  C6H„.OH.OCH:i.  (N( ).,).,.  Bromine  gives 
with  pinoresinol  the  dibromide  of  a  dibromo-derivative. 

Pine-tree  resin  gives  a  pinoresinol  identical  with  that 
from  fir  trees.  Ether  dissolves  about  80  per  cent,  of  the 
crude    pine-resin;    saponification    shows    this    portion    to 


consi>t  of  the  pinoresinol  esters  of  ahietie  and  paracumaric 
acids,  the  former  in  the  greater  proportion  ;  and  by  the 
action  of  hydrochlor'e  acid  gas  cu  the  mixed  ethereal  solu- 
tions of  pinoresinol  and  abietic  acid,  the  soluble  part  of  the 
pine-resin  was  artificially  produced.  The  portion  insoluble 
in  ether  has  all  the  properties  of  a  tannol  :  from  it  was 
isolated  pinoresinotannol,  O:u,H30(\(OC H3 ).,. 

Larch-resin  yielded  a  resinol  similar  in  character  to,  but 
not  identical  with,  pinoresinol;  this  lariciresino!  has  tin- 
formula  C14Hlc,(OCH3).;(OH)3.  A  triacetyl  derivative  was 
prepared  by  the  authors,  but  the  substance  is  *till  under 
investigation. — J.  T.  D. 

Varnish,  "  Unboiled"  Linseed.  W.  Lippert.  Chem. 
Zeit.  18U7,  21,  775. 
Tin:  author  does  not  approve  of  H.  Anisel"s  expression 
"unboiled"  (this  Journal,  1S97,  921')  as  applied  to 
varnishes  made  by  dissolving  metallic  resinates  or  linoleates 
in  linseed  oil,  for  the  temperature  necessary  to  effect  solu- 
tion is  only  some  70°  or  80°  lower  than  that  required  when 
the  corresponding  oxides  are  employed.  The  term  is  only 
suitable  for  such  drying  oils  as  are  prepared  (usually  by 
the  painter  himself)  by  mixing  raw  linseed  oil  with  a  liquid 
drier,  that  is  to  say,  with  a  ready-made  solution  of  a 
resinate~or  a  linoleate  in  oil  of  turpentine.  When  it  is  desired 
to  differentiate  between  the  two  former  varieties,  instead  of 
the  words  "  boiled  "  and  "  unboiled,"  it  will  be  better  to 
speak  of  "  oxide  "  and  "  resinate  "  varnishes  respectively. 

Objections  to  Amsel's  "  water  reaction "  have  already 
been  pointed  out  (/his  Journal,  1897,  702)  ;  Lippert  now 
quotes  further  instances  which  go  to  prove  its  utter  un- 
trustworthiness.  Amsel  has  also  recently  stated  that  when 
linseed  oil  is  boiled  without  driers  till  it  attains  a  syrup-like 
consistency,  it  loses  its  drying  power.  Products  like  this 
certainly  do  not  dry  so  quickly  as  ordinary  boiled  oil,  simply 
because  they  contain  no  lead  or  manganese;  but  they 
undoubtedly  do  dry,  or  they  would  not  be  used  by  painters, 
and  they  yield  particularly  elastic  films. 

Weger  suggests  i^this  Journal,  1897,922 — 925)  that  the 
ready  solubility  of  small  quantities  of  certain  compounds  of 
manganese,  e.g.,  the  acetate  and  the  borate,  at  com- 
paratively low  temperatures  (120°  C.)  is  due  to  the  ease 
with  which  these  bodies  are  decomposed  by  the  free  fatty 
acid  of  the  oil  into  mauganese  linoleate  and  free  acetic  or 
boric  acid.  If  this  view  be  correct,  as  it  probably  is,  the 
amount  of  metal  capable  of  solution  under  the  conditions 
referred  to  must  be  strictly  dependent  on  the  acid 
number  of  the  oil ;  but  it  is  invariably  sufficient  to  convert 
the  linseed  oil  into  a  quick-drying  varnish.  At  higher 
temperatures  (220°  to  230°),  however,  a  direct  reaction  or 
saponification  takes  place  between  the  metallic  oxides  and 
the  fatty  glycerides ;  and  the  amount  of  metal  dissolved  is 
only  limited  by  the  proportion  of  fatty  acid  set  free. 

— F.  H.  L. 

Unseed    Oil,    Amsel's    "  Water   Beaetion  "  for,  Sfc. 
W.  Lippert.     Zeits.  angew.  Chem.  1897,  [20],  655. 

See  under  XXIII.,  page  1015. 


PATENTS. 

Varnish   [Copal],  Impfs.  in   the  Manufacture  of.     J.  E. 

and  C.  *.  Bedford,  Leeds.     Eng.   Pat.   19,736,   Aug.   27, 

1897. 
K  u  ni  copal  is  rather  difficult  to  dissolve  either  in  linseed 
oil  or  in  turpentine,  and  the  usual  practice  hitherto  has  been 
to  fuse  the  resin  in  order  to  increase  its  solubility.  This 
process  has  the  disadvantage  of  spoiling  its  colour,  and  of 
causing  the  formation  of  some  brown  products  of  decom- 
position. The  inventors  find  that  the  fatty  acids  of  linseed 
or  castor  oil  are  very  efficient  solvents;  and  to  prepare  a 
varnish  suitable  for  floorcloth,  they  heat  200  lb.  of  the 
copal  in  a  jacketed  pan  to  125°  C.  for  four  or  six  hours 
with  100  lb.  of  linseed  acids,  finally  adding  700  lb.  of 
turpentine,  150  of  boiled  oil,  200  of  rosin  spirit,  and  100  of 
light  petroleum. — F.  If.  L. 
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Enamel, Patent- Li  ithei   Harness!   /.•,'•    in.     W.  Walters 
in,. I  A    Webb  London.     Eng. Pot. 30,902, Sept.  II,  18 

This  consists   ol    its|>hall ,    1    lb.  \ 

mineral  naphtha,  i  oz. :  and  turpentiue,  I  gallon.  The 
varnish  is  applied  to  old  patent-leather  harness  with  ;> 
brush,  in  oi  ml  polish  equal  to  th 

t Ik-  material  when  new. — P.  II.  I.. 

Nitrocellulose.    Impts.    in     Treating  for    the    Purpose  of 
Coating   or    Impregnating    Textile   and  other    fabrics. 
1 ).  M.  Sutherland,  Sunbur*  on-Thames,  and  W. McLaren, 
Ion.     Bag.  fat.  -  14    1897. 

under  V  .  page  1013. 

(C.)— LNOIA-EUBBER,  &o. 

Sulphur  Chloride,  Analysts  of.     ('• .  A.  Le  Roy.     Rev  de 
Chim.  Indust.  1897,  8,    94   .  294. 

S  i  undei   Will..  p  tgt    1040. 

PATBNT. 

Rubber  Compounds  and  Fabrics,  Impts.  in  the  Manufacture 
of.  P.  II.  Smith  and  C.  Macintosh  and  Co.,  Manchester. 
Eng.  Pat  26,695,  Nov.25,  1S9C. 
Ixm  v-kcih'.fk  is  incorporated  with  cellulose  in  a  pulp 
form,  and  the  mass  is  then  rolled  and  pressed  into  any 
desired  shape. 

A  compound  fabric-  is  made  by,  spreading  or  impregnating 
cloth  with  tin-  above  material.  Viscose  (this  Journal, 
1898,  516)  i-.  according  to  th<  patentees,  the  "  form  of 
cellulose  "  to  which  their  invention  is  particularly  applicable. 

—II.  I. 

XW -TANNING.  LEATHER.  GLUE.  SIZE. 

Tan  Liquors,  Fermentation  Phenomena  in.     F.  Andreasch. 
Imp.   Research    Laboratory,   Vienna.     I 't- r  Gerber,  23, 

[544],  111,  [046],  135. 
The  Behaviour  of  the  Tannin.— It  has  been  shown,  in 
the  researches  on  the  sources  of  carbon,  that  neither  yeasts 
nor  bacteria  ferment  the  tannin.  Some  moulds, e. J.,  I'enicil- 
lium  Glaucum,  decompose  the  tannin,  and  especially  in 
those  materials  which  contain  only  a  small  amount  of  non- 
tannin  in  comparison  with  their  tannin  (quebracho  and 
knoppern  liquors  and  extracts). 

This  is  because  the  acid-prodncing  micro-organisms  do 
not  find  in  these  materials  sufficient  suitable  carbon  com- 
ponnds  to  enable  them  to  compete  with  the  moulds.  The 
latter  are  able  to  utilise  the  carbon  of  the  tannin  after  all 
the  non-tannin  is  used  up.  The  most  favourable  tempera- 
ture. 2.V — 35  C,  for  the  rapid  fermentation  of  taoDin  by 
Penioillium  i-  seldom  met  with  in  practice.  The  only  other 
changes  the  tannin  undergoes  are  oxidation  phenomena 
brought  about  by  the  oxygen  of  the  air.  The  most 
important  of  these  in  bark  tannins  is  the  formation  of 
phlobaphenes.  The  precipitation  of  these  bodies  is  hasteued 
by  the  acidity  of  the  liquors. 

In  an  experiment  to  determine  tbi-  action,  sterile  air  was 
passed  in  equal  quantities  through  three  flasks,  a,  l>,  c,  each 
.ining  300  c.c.  of  pine-bark  infusion:  b  received  an 
addition  of  2  grin-,  of  acetic  acid  ;  <-,  3  grms.  of  lactic  acid. 
The  tannin  before  the  experiment  was  0-2'.>22  grm.  per 
100c. c.     After  the  passage  of  the  air  it  was:  — 

In    0*2137 grm.  per V 

0*8000       ..  „ 

„  c 0*1887 

All  the  flasks  were  free  from  germs,  and  the  amount  of 
non-taunin  was  unchanged.  Tine,  oak,  and  hemlock  barks 
contain  the  most  easily  oxidisable  tannins.  This  precipitation 
of  tannin  appears  to  "be  analogous  to  the  destruction  of  the 
colouring  matter  of  red  wine  exposed  to  air  and  light.  The 
influence  of  the  tannin  on  the  micro-organisms  is  merely  to 
render  their  action  slower ;  it  never  arrests  it  while  any 
fermentable  substance  is  present ;  it  even  assists  acetic 
bacteria  by  absorbing  oxygen,  which  is  an  absolute  necessity 
for  these  organisms.  j 


f  the  cells  of  bacteria  ii  -miller  in   ■ 

ns  than  in  ih  '  ii   tannin,  and 

moulds  are  not  affected,  and  no  altera! 

[u  « important  results  of  the 

briefly  tui ised. 

I.  Putrefactive 

the)  ill--,,!-. 

and   thereby    furnish    thi 

-per;  In   liquors  which  are  in 

use,  the  pro  acid  i-  proportional  to  the  hide  - 

•  lit,  ptOA  ided  IUl 

are  present. 

■_'.  Acetic  acid,  which   in  fresh  tan  liquors  i-   the 
acid,  i-  always  formed  bj  two  separate  ( i  >  the 

production  of  alcohol  bj  yeasts  from   I  the 

non-tannins,  and  (2)  the   fermentation  of  the  alcohol   bj 
accti  la   Ian  liquor-  it  is  m 

from  carbul.ydt  v 

3.  Lactic  acid  is  produced  by  several  ipecics  of  b 

both   from  the   -agar-   and    other  carbohydrates   ol    tan 
liquors,  and  from   the   Sugars   alone   bj    a   yeast.     A  g 
supply    of    nitrogenous    nutriment    is    necessary   for    its 
production,  the  greater  part  of  which  is  furnished  by  the 
hides. 

4.  Butyric  acid  occur-  in  traces  only  in  sound  tan  liquor-. 
\  practical  application  of  the  results,  is  the  pi 

sour  liquors  from  materials  poor  in  fermentable  matter,  bj 
addition  of  glucose  and  alcoholic  yeasts,  or  bj  direct  a  Id 

of   alcohol,    which    is   quickly    changed    to   uo  tie    acid.      A 
proper  lactic  fermentation  is  best  induced  by  the  sown 
the  lactic  yeast  in  the  liquors. 

The  behaviour  of  the  tannins  has  just  been  considered, 
and  need  not  be  r,  peated. 

If  the  acids  produced  in  the  liquors  by  these  various 
fermentations  have  not  the  same  importance  for  the  tanner 
BS  formerly,  yet  the  fermentations  and  decompositions 
themselves  are  of  great  importance,  and  a  more  exact 
knowledge  of  them  is  certainly  of  interest  for  him.  The 
author  gives   the    above  work  as  a  contribution  to  a  better 

knowledge  ol  theBe  ptoci — s. — J.  'J'.  \V. 

Leather  Dressing.     Der  Gerber,  1897,  109,  121,  l  17.  I 

171,  175,207. 
I  s  greasing  leather  with  mixtures  of  degras  and  tailow,  it  is 
frequently  found  that  the  same  mixture  is  applied  with  but 
varying  success  to  different  batches  of  hide.  Especially  is 
this  known  to  occur  when  the  mixture  ■-  applied  in  a  warm 
-tat,-  to  the  -kins.     This  frequently  arises  from   the  mixture 

having  been  insufficient!-!    stirred   during  i ling,  bo   that 

tin-  solid  fats  crystallise  out;  or  in  the  properly  made 
mixture  having  been  again  heated  above  its  melting  point 
before  application,  3nd  allowed  to  cool  slowly  on  the 
leather.  In  this  case  the  mixture  is  uo  longer  homogeneous, 
but  consists  of  a  liquid  oily  portion  and  CI 
gates  of  palmitiu  and  stearin.  It  is  therefore  obvious  that, 
particularly  as  regards  the  tallow,  the  be8l  article  to  ii- 
nol  the  kind  generally  quoted  as  the  best,  i.e.,  the  fatty  acids 
of  which  melt  at  about  4s  <  .but  the  medium  and  lower 
qualities,     C.rc:,'  l-o  required   in    the  selection   of 

the  -eal  or  fish  oil,  the  most  oxidisable  brands  of  which 
are  by  no  means  tin-  most  suitable  for  the  production  of 
degras,  since  they  are  liable  to  suffer  from  over-oxid  I 
and  then  onlj  yield  a  very  poor  quality  of  degras,  nonta 
lar^'c  proportion-  of  pitchy  matter  instead  of  the  valuable 
"  moellon."  It  is,  however,  erroneous  to  ascribe  the  specific 
action  of  degras  exclusively  to  the  "  moellon  "  (surplus 
oils  removed  from  softened  skins  bj  expression)  contained 
in  it.  Hut.  on  the  other  band,  the  remarkable  proper' 
"moellon  "  in  uniting  so  firmly  with  the  tanned  animal  fibre 
as  to  be  no  longer  removed  from  it  by  any  of  the  solvents  of 
grease,  appears  to  be  almost  unknown.  Oxidised  ( blown  i 
seal  or  fish  oils,  which  are  extensively  offered  as  degras 
substitutes,  behave  very  differently  from  the  real  article, 
which  they  only  resemble  in  their  property  of  emulsifying 
with  water.     On  examination  under  the  m  t  is, 

however,  readily  seen  that  the  globules  of  water  in  the  blown 
oil  emulsion  are  at  '.east  ten  !im<"  the   size   of  those  in  the 
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The  greatest  fault  of  these  blown  oils  is  their 
liability  to  *■  spue,"  ami  form  a  resinous  coating  on  the 
surface  of  the  leather.  On  the  other  hand,  they  possess, 
nevertheless,  the  distinct  advantage  of  a  greater  initial  con- 
sistency than  degras,  and  consequently  they  can  be  used 
with  a  smaller  admixture  of  tallow  Another  constituent 
of  all  degras  of  commerce  is  wool  grease,  which,  especially 
in  its  purified  neutral  form,  is  very  well  suited  for  the 
purpose  of  dressing  leather,  not  by  itself,  but  in  admixture 
with  either  the  seal  or  fish  oils,  or  with  degras.  With 
particular  advantage  it  is  employed  to  replace,  either  partly 
or  entirely,  the  tallow  in  the  grease  mixtures  used  in  dress- 
ing leather.  For  practical  purposes  a  distinction  is  made 
between  light  and  heavy  fish  oils,  and  of  the  two,  the  former 
are  the  less  suitable.  Of  the  heavy  fish  oils,  those  are  the 
most  valuable  for  the  tanners'  use  which  contain  least  of 
palmitin.  The  colour  of  these  oils  is  comparatively  unim- 
portant. Also  mineral  greases  are  employed  in  the  dressing 
of  leather.  They  act  in  a  particular  way,  and  besides  being 
used  to  regulate  the  properties  of  the  other  greases,  they 
chiefly  serve  the  purpose  of  imparting  additional  weight  to 
the  leather.  The  light  mineral  oils  are  generally  used  in 
dressing  mixtures  and  degras  to  Tender  the  harder  greases 
present  more  liquid.  Solid  mineral  greases  are  frequently 
used  as  tallow  substitutes,  over  which  they  possess  the 
advantage  of  not  being  erystallisable.  Uosin  oil  has 
acquired  an  ill  repute  amongst  tanners,  although  there  is  no 
doubt  that  it  can  be  employed  to  very  great  advantage. 

— c.  o.  w. 

Catechu.     Textile  Colorist,  1897, 19,  298. 

There  are  principally  four  kinds  of  catechu,  distinguished 
in  commerce  according  to  their  origin,  viz. : — 

1.  Bombay  catechu,  which  is  the  dried  extract  from  the 
heart-wood  and  fruits  of  Areca  catechu.  If  occurs  in 
large  irregular  lumps  of  dark  brown  colour,  which  have  a 

-y  fracture,  and  are   nearly  completely  soluble  in   hot 
water. 

2.  Bengal  catechu,  from  the  unripe  pods  of  Acacia  and 
Mimosa  catechu.  It  is  of  a  somewhat  brighter  colour  and 
less  soluble  than  Bombay  catechu.  Both  kinds  are  imported 
from  India,  Java,  Pegu,  and  Singapore. 

3.  Gambler  catechu,  ordinarily  termed  "  gambier,"  is  the 
extract  from  Uncaria  Gambler.  The  commercial  article 
occurs  in  cubes,  covered  with  rush  mats,  and  soft  inside. 
It  is  imported  from  Bala  via  and  Singapore,  and  is  earthy  and 
porous,  haying  a  dull  fracture. 

4.  Ki/w,  which  is  a  product  of  Pterocarpus  marsupium, 
has  a  dark  red-brown  colour  and  very  glossy  fracture. 

All  varieties  of  catechu  are  only  slightly  soluble  in  cold 
water,  but  almost  completely  soluble  in  hot  water.  With 
gelatin  or  sulphuric  acid  they  give  brown  precipitates  ;  with 
salts  of  iron.  i_reen  ones.  Starch,  sand,  clay,  and  blood  are 
common  adulterations.  Oood  catechu  should  not  give  more 
than  5  per  cent,  of  ash,  nor  contain  more  than  12  per  cent. 
of  substance  insoluble  in  boiling  alcohol. — I.  S. 

Sodium  Sulphide   used  in  Leather  Dressing,  Xote  on  the 
Analysis  of  the.      F.   Jean.     Ann.  de   Chim.  Analyt.  2, 
-      341  :  Analyst,  1897,  [260],  306. 

See  under  XXIII.,  page  1041. 
Sumac,  Adu'teration  of.     W.  Eitner.     Der  Gerber,  1897, 

33,  161. 

S  •   under  XXIII.,  page  1044. 

PATENTS. 

Tanning  of  Hides,   Skins,    and  the  like;    Impts.    in   and 
hil  with.     J.  Y.  McQuinn,  Kuncorn,  and  E.  Cald- 
well. Warrington.      Eng.  Pat.  23.7  12,  (let.  26,  1896. 

In  the  process  described,  hides  and  the  like  are  immersed, 
after  depilation  and  cleansing,  in  a  bath  of  dilute  sulrhuric 
for  from  three  to  five  minutes,  according  to  the 
strength  of  the  bath,  and  the  thickness  and  nature  of  the 
material  to  be  tanned.  For  ordinary  hides  the  bath  is 
made  up  of  2  vols,  of  rectified  sulphuric  acid  to  8  vois.  of 
water.     The  hides  being  now  rolled  or  otherwise   partially 


dried,  are  placed  in  a  tannage  bath  composed  of  or  contain- 
ing an  alkaline  bichromate,  canella,  aloes,  and  sulphuric 
acid  in  water,  in  which  they  remain  for  from  les>  than 
half  an  hour  tooversixhouis.  This  completes  the  tannage. 
The  pits  must  be  constructed  of  such  material  as  stone  or 
concrete.  The  object  of  the  invention  is  economy  of  labour 
and  the  obtaining  of  results  in  less  time  than  at  present. 

—J.  G.  P. 

Tanning  of  Hides  and  Skins,  Improved  Means  to  be  used  In- 
the.  'E.  J.  Thibaut,  Loudon.  Eng.  Pat.  18,332,  Aug.  «,. 
1897. 

Hides  and  skins  are  suspended  apart  from  each  other,  ami 
so  maintained  within  a  drum  provided  with  liquid-tight  doors 
for  introducing  and  removing.  The  drum  contains  the- 
tanning  agent,  anil  is  slowly  rotated.  The  suspension  and 
rotation  are  so  related  that  during  each  rotation  the  hjdes 
are  completely  dipped  into  and  withdrawn  from  the  tanning 
liquid.  The  drum  is  mounted  on  standards,  and  one  of  its 
journals  is  hollow,  and  arranged  so  as  to  admit  the  tanning 
agent  into  the  drum,  the  other  journal  being  fitted  with 
gear  so  as  to  secure  relatively  slow  rotation.  Means  are 
provided  for  running  off  the  tanning  agent. — J.  G.  P. 

Tanning  of  Hides  and  Shins,  Improved  Means  to  be  used' 
in  the.  E.  J.  Thibaut,  London.  Eng.  Pat.  20,354. 
Sept.  4,  1897. 

This  invention  differs  from  that  above  described  (Eng.  Pat. 
18,332),  in  that  the  hides,  though  suspended  within  a  drumr 
are  not  stretched.  They  are  so  suspended  that,  in  the 
course  of  the  rotation  of  the  drum,  they  roll  and  rub  in  con- 
tact with  each  other  ;  and  while  being  raised  from  out  of 
the  tauning  liquid  and  carried  over,  are  separated  ami 
Btraighteued  out.  The  drum  is  here  cylindrical,  but  essen- 
tially the  same  as  that  described  in  the  preceding  abstract. 

—J.  G.  P. 
Casein  Glue,  Liquid;  Impts.  in.     H.  Bolder,  Charlottcii- 
burg.     Eng.  Pat.  19,661,  Aug.  26,  1897. 

To  prepare  this  glue,  100  parts  of  dry  casein  are  treated? 
with  a  solution  of  two  parts  of  borax  to  from  60  to  80> 
parts  of  water,  the  mixture  being  then  heated  nearly  to- 
boiling,  kept  at  this  temperature  for  about  half  au  hour,, 
and  constantly  stirred.  Instead  of  borax  solution,  a  solu- 
tion of  ammonia  may  be  used,  such  that  it  will  give  a  slighr 
alkaline  reaction.     Starch  may  be  added. — J.  G.  P. 

Tanning    Hides    and    Skins,    An   Improved    Process  for. 

J.  Mossop,  jun.,  and  E.  B.  Garland,  both  of  Cape  Town. 

Eng.  Pat.  20,125,  Sept.  1,  1897. 
This  is  a  process  of  drum-tanning.  For  cleansing,  aftei 
the  usual  treatment  with  lime,  the  hides  are  subjected,, 
in  a  rotating  drum,  to  the  action  of  carbonic  acid  gas  under 
pressure.  After  cleansing,  the  hides  are  placed  in  a  rotating 
drum,  containing  a  strong  tanning  liquor,  and  are  kept 
rotating  in  the  atmosphere  of  carbonic  acid  gas,  either  under 
pressure  or  not,  until  tannage  is  completed ;  this  being 
effected  in  from  2  to  30  hours.— J.  G.  P. 

Tanning  of  Hides,  Skins,  and  the  like,  for  the  Producti<  n 
of  Leather;  Impts.  in  the,  and  in  the  Apparatus  em- 
ployed therein.  E.  H.  Dewson,  Massachusetts,  U.S.A. 
Eng.  Pat.  21,601,  Sept.  21,  1897. 

This  is  a  method  of  drum-tanning.  The  drum  has  a 
number  of  compartments,  and  these  are  arranged  around 
its  axis  of  rotation.  Each  compartment  is  complete  in 
itself,  liquor -tight,  and  independent,  with  its  own  charging 
hole  and  cover,  and  carrying  its  own  load  of  hides  and 
liquor.  The  hides  are  always  immersed  in  the  liquor,  and, 
the  drum  always  substantially  in  balance. — J.  G.  P. 


XT.-MANUEES.  Etc. 

Potato  Scab,  Prevention  of,  by  Means  of  Formalin. 
Bulletin  of  the  Agricult.  Stat,  of  the  Purdue  University  j 
through  Nature,  1897,  56,  (14.56),  502. 

Experiments   conducted    with    "  seed "    potatoes    at    the 
Agricultural  Station  of  the   Purdue   University  show   that 
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formalin  "ill  practically   free   infected  tubers  from 

rhe  method  employed  i*  to  soak  the    libera  for  two  hours 

solution  of  foi  ni.v! in  of  the  proximate  strength  of  i    «w, 

made  by  adding  half  ■■  pint  of  "formalin"  to  Kigali-  of 

water.     Thin  solution  i-   found  i"   be  as  effective  for  the 

purpose  as  the  dangerous  and  more   Ironbli  some  solution 

of  mercuric  <-liU>ri.ii-.     Seed   material  of  apparently   good 

iv.  ns  well  as  that  much  affected  with  scab,  benefited 

l.\    this   treatment,     The   same   formalin  solution  may   be 

ised  several  times  for  successive  lots  of  "  si  ed  "  tubers 

.1.  0   B. 

fermentation  of  Green  Gnus,  Chemical  i/nd  Bacterio- 
logical Investigation  oj.  O.  Emmerling.  Ber,  l  t-'.'T,  30, 
[14],  1869 

Sei  nmli  r  \  \  1  \  ..  /'nyi'  1051< 

Phosphates,  Valuation  .../'.  according  to  the  Amount  of 
Citrate-tolubli  Phosphoric  Acid  in.  P.Wagner.  Chcm. 
/..it.  1897,  81,  905. 

See  under  XXIII.,  page  104  I. 


XVI— SUGAR.  STARCH.  GUM.  Etc. 

:.  Diffusion  Juice,  Conditions  for   obtaining  Dense. 
Mittelmann.     Bull,  de  I'Assoc    des  Chim.  is'.i7,15, 
[3],  BOS  -308. 
Although  all  are  agreed  as  to  the  principle  of  the  produc- 
tion of  a  diffusion  juice  of  high  density,  the   limit  to  which 
the  exhaustion  of  beetroot  pulp  should  be  carried,  is  strongly 
contested.      Karlson    maintains  that    diffusion    should   be 
sted  as  soon  as  a  product   is  obtained  not  capable  of 
furnishing  crystallisable  sugar,  for,  assuming  the  non-sugar 
an  massecaite  from  such  juice  to  be  equally  melassigenic 
with  that  in  molasses,  any  further  exhaustion  woulil  give  a 
useless  increase  of  nncrystallisable  products  and  a  diminu- 
tion in  the  yield  of  crystalline  sugar  ;  the  exhaustion  should 
therefore  not  be  pushed  beyond  60   or  50,  or.  as  an  extreme 
limit,  4o  degrees   of   purity.      When  the   sugar   recovered, 
however,  is   obtained    free  of   duty,  it  will    be  difficult  to 
resolve  to  abandon  it,  although  in  the  form  of  molasses. 
The  best  temperature  tor  diffusion  is    always  the  lowest, 
1-  giving  a  juice  of  a  higher  degree  of  purity.     A  tempera- 
1      gives  excellent    results  with    rich  beetroots, 
but  with  those  of  lower  quality,  cither  the  temperature  must 
be  raised  to  7."i    or   78"  C,  or,  preferably,  a  longer  time  of 
contact   must   he    allowed,    by    increasing   the   number  of 
<liffusers  to  14  or  16.     This  gives  a  juice  at  least  one  degree 
■.Hirer.      It  is  very   advantageous  to   mash  with  hot  juice,  so 
that  the  juice  leaves   at  30    to  •'*■"■    C.     The    pulp  undergoes 
ore  thorough  diffusion,  the  juice  obtained  is  denser,  and 
the  purity  is  not  inferior  to  that  obtained  b\   cold  mashing. 
To  secure  uniform  exhaustion  of  the  pulp,  a  layer  of  water 
-_'i>   to   30  cm.  deep  is  introduced   into  the  diffuser  1 
rilling  with  fresh  pulp,  and  cross  pipes  at   each  third   of  the 
height  are  arranged  to  cause   the  pulp  to  distribute  itself 
uniformly. — L.  J.  dc  W. 

Invert  Sugar,  Formation  of,  during  Diffusion.     H.  l'eilet. 

Hull.'  de  I'Assoc.  des  Chim.  1897,  15,  [3],  208. 
V.'hkx  the  quantity  of  reducing  sugars  in  beetroot  juice, 
obtained  by  rasping  and  pressing  in  the  cold,  is  compared 
with  that  in  diffusion  juice,  no  increase  is  found  during 
ordinary  work,  but  rather  a  tendency  to  a  diminution  there- 
of. When  a  stoppage  occur-  in  the  diffusion  process, 
reducing   bodies   are  found  in    proportion   to   the  length  of 

work  is  at  a  standstill,  the  principal  effect  being 
observed  in  the  tirst  diffusers,  which  have  not  beensnbji 
to  the  higher  temperature  of  the  re-t  of  the  battery.  That 
I'laasseii  finds  an  increase  of  010  per  cent,  of  reducing 
bodies  is  attributed  to  the  fact  that  he  used  a  different 
method  of  analysis  for  the  fresh  pulp  and  the  diffusion 
juice. — L.  J.  de  W. 

Washing  Beetroots.     Hull,  de  I'Assoc.  des  Chim.  1897, 

15,  [3],  197—204. 

Absorption  of  Water  or  Lost  of    Sugar  in   the  Hydraulic 

Conveyors    and     Washers. —  According     to    arrangement 


between  primer  and  manufacturer,  it  i-  usual  to  add  to  the 

I  o.    i  per  cm  ..1  -j  pen  cent.,  to  allow  foi 

and  uieebaiiiealU  retained  b\  the  DCetrOOtfl  att.i  washing] 
but  a-  the  operation  ol  taunt;  a  Sample,  11-ually  of  20  kill 

occupies  less  time  than  that  of  conveying  ami  washing  the 
beetroots  on  the  large  -cab-,  Pellet  ha-  studied  the  question 
afresh. 

The  duration  1  itei   and  I troota  in  the 

conveyor  is  relatively  short.     Thi  1   i< 

125  to   180  metres  per  minute,  and  in  manj   installati 
the  conduita  do  not  exceed    l-"'"  to  85'    metres  in  length, 

and   ia  is  .ne  thrown  in  throughout  the  it  of 

this  length,  the  average  contact   1-  no  ;  lirly 

beetroots    were   plunged    in   water   foi    about    two 
minuti  drained   ami   weighed.     The   increase 

0*80  to  0*90  per  cent      viter  wiping  completely,  the  wal 
absorbed  was  found  to  be  only  0*10  to  0*80  per  cut  ,  or 
o  .1  1,,  0-711  per  cent,   of   water   mechanically   retained 
Even  with  o-naphthol,  only  traces  of  sugar  were  found  in 

the  water. 

Allowing  half  an  hour  of  contact  bet  men  the  water  and 
the  beetroots  from  their  entry  into  th.  conveyor  to  the 
removal  of  the  washed  beets  for  weighing,  it  was  found  that 
0*60  to  0'80pei  -lit.  of  water  waa  absorbed  and  0*20 
0*25  mechanically  retained,  and  the  loss  of  sugar  waa 
0-020  t.>  0*035  per  cent. 

A  very    sensible  difference  may  tliu-  be  found  betwi 
the  richness  >.f  the  beetroot    trimmed  1  ed  in  tie 

laboratory  and  that  of  fresh  beetroot  Blicee  rhe  inter 
will  contain  oil  per  cent,  of  eatth.  1  pet  cent,  of  water 
absorbed,  1  per  cent,  of  tops  containing?  per  cent  of  sugar, 

leaving    97*4    ot    beetroot    at,    say,     1  ;t    per    cent,    of    sugar, 

giving  a  total  of  12"  72.    from  this,  0*03  is  to  be  dedu  '•  .1 
for  loss  of  sugar  in  the  washers.     Thus,  instead   ol  I3pei 
cent,   found   in   the  laboratory,  we  should   find   only  1J 
per  cent. 

Mittelmann  finds  that  the  sugar  lost  In  the  wash  water 
is  insignificant,  but  when  beetroots  are  touched  with  frost, 
and  warm  water  must  he  used  to  loosen  the  adhering 
earth,  the  injured  beetroots  may  lose  0*40  to  0*60  per 
cent,  of  suu'ar. 

The  average  time  occupied  by  beetroots  passing  through 
the  washers  in  a  factory  observed  by  Guibal  iraa  4.'i  minute-. 
II.  therefore  immersed  carefully  cleaned  beetroots  in  water 
and  examined  a  portion  every  1".  minutes  for  an  hour. 
The  rate  of  absorption  of  water  was  greatest  during  the 
first  half-hour.  In  4.i  minutes  the  water  absorbed  was 
0*433  kilo,  per  100  kilos,  of  beetroots,  the  Bugar  lost  0-101 
kilo.— L.  J.  de  W. 

Beetroot,  Reducing  Sugars  of.    \i.  Pellet.    Bull,  de  I'Assoc. 

des  Chim.  1897,"  15,  [3],  233— 286. 
1  in  heating  to  B5  <  for  a  quarter  of  an  hour.  100  c.c.  of  a 
mixture  of  ."at  c.c.  of  Fchling  or  Violette's  solution  and 
.01  c.c.  of  a  solution  of  sugar  containing  no  glucose,  thi 
no  reduction,  but  if  only  a  few  decigrams  of  invert  sugar 
be  present,  the  whole  of  the  cot  responding  copper  i- 
rednced.      If    the    mixture    contain   reducil  ether 

than  glucose  (invert  sugar),  the  liquid  filtered  after  heating 
Igain  heated  on  the  water  bath  for  half  an 
hour  to  an  hour,  gives  increasing  quantit 
copper.  It  is  possible  in  thi-  way  to  estimate  0*08  to  0*09 
of  invert  sugar  in  100  grins,  of  molasses,  and  afterwards 
0*70  to  0*80  of  reducing  bediea  which  have  not  at  all  the 
characters  of  invert  sugar.  Tested  thus,  the  reducing 
bodies  contained  in  beetroot  and  cane  juice,  show  very 
great  analogy  with  invert  sim..r,  si)  that  there  is  .very- 
reason  to  admit  that  they  are  identical  with  it,— L.  J.de  W. 

Sujiir  Scums,  Filtration  and  H  Mittelmann. 

Bull.  Assoc.  Chim.  18S7, 15,  -    --'-'<• 

The  froth  which  forms  at  the  commencement  of  carhonating 
is  nothing  but  hydro-sucro  :  lime,  and 

using  givase  or  steam  aa  a  preventive,  the  author  pro] 
an  33    1       carbonic   acid,    which   would    immedi 

this  compound. 
There  are  numerous  causes  which    retard  the    fill 
and  washing  of  scums.     Cholesterin,  isolated  by  Henfeld 
from    a    sample   of  Bcnm   and  originally  attributed   to  the 
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beetroot,  but  afterwards  found  to  arise  from  the  grease  or 
nil  used  to  prevent  frothing. — even  when  present  in  very 
small  quantity,  may  completely  arrest  filtration,  owing  to  its 
property  o(  undergoing  a  considerable  increase  in  volume. 
When  the  juice  is  overheated  during  diffusion,  pectin  is 
formed,  and  this  unites  with  iron  contained  in  the  lime  to 
produce  a  noeculent  and  spongy  mass  of  ferropectin,  which 
ructs  the  filter  cloths. 
i  Iverburnt  lime  hydrates  slowly,  and  is  apt  to  leave  lm- 
;ed  particles,  which,  after  carbonating,  form  sucrate  of 
lime  ;  the  juice  then  filters  with  difficulty.  With  unripe  or 
frozen  beetroots,  difficult  filtration  is  avoided  by  working 
at  a  temperature  of  TO3  or  72'  C,  or  even  lower,  increasing 
the  lime  used,  and  carbonating  rapidly  with  gas  of  30  per 
e.-nt.,  and  heating  afterwards  to  90°  C.  Water  of  con- 
densation often  contains  ammonium  carbonate,  and  cal- 
careous water  contains  bicarbonate  of  lime  ;  these,  when 
used  for  washing  the  scum,  precipitate  carbonate  of  lime  in 
the  pores  of  the  filter  cloths,  obstructing  them.  The  author 
prefers  water  from  the  triple  effect  for  washing  scums,  as  it 
piecipitates  nothing  from  the  juice. — L.  J.  de  W. 

Molasses  and  Pent  Fodder  in  Germany.     J.  Soc.  Arts, 
1897,  [2343],  1149. 

The  use  of  molasses  as  a  food  for  cattle  and  sheep  has, 
during  the  past  few  years,  been  largely  experimented  on  by 
agriculturists  in  Germany.  The  chief  objection  to  the  use 
of  molasses  is  the  purging  effect  which  it  exercises  on  cattle  ; 
but  this,  it  is  claimed,  has  been  overcome  by  the  admixture 
of  a  dust  or  mull  obtained  from  moss-turf  (peat).  The 
moss-turf — from  which  the  dust  is  obtained  by  means  of  a 
machine  such  as  is  used  for  making  moss  litter — is  taken 
from  the  upper  strata  of  high-lying  peat  moors,  and  consists 
largely  of  the  dried  but  decomposed  fibre  of  the  Sphagnum 
cuspidalum  aud  the  Eriopltorum  latifolium.  The  action  of 
the  dust  or  mull  appears  to  be  one  counteracting  the  severe 
purging  caused  by  the  molasses  alone.  It  is  recommended 
that  the  molasses  peat-fodder,  which  is  50  per  cent,  cheaper 
than  the  best  fat-producing  food  and  yet  equal  in  nourish- 
ment, should  first  be  given  in  very  small  quantities,  and  the 
amount  gradually  increased. — A.  S. 

Suyar,    On  the  Speed   of  Reduction  of  Ferric  Alum  by. 
J.  H.  Long.     J.  imer.  Chem.  Soc.  1897, 19,  683. 

See  under  XXIV.,  page  1052. 

Sugar,  Alleged  Formation  of  Humin  from,  by  Oxidation 
with  Potassium  Permanganate.  H.  v.  Feilitzen  and 
B.  Tollens.  Her.  30,  [17],  2581—258-1. 
Bemdi  (Dissertation,  Giessen,  1896;  Zeits.  fur  Xatur- 
'.wssenschaften,  69).  assuming  that  the  formation  of  humin 
is  due  to  an  oxidation  process,  has  sought  to  obtain  this 
substance  from  sugar  by  means  of  permanganate.  The 
authors,  after  investigating  the  matter,  state  that  the  brown 
precipitate  produced  by  the  oxidation  of  sugar  with  per- 
manganate, consists  mainly  of  manganese  oxide  and  potash, 
and  that  no  actual  formation  of  humin  takes  place. — A.  S. 

Yeast  found  in  the  Sugar  Juices  of  Refineries.     Wochen- 
schrift  fiir  Brau.  1897,  i4,  602—603. 

Tins  yeast  'Saccharomyces  Zopfii)  was  found  by  Zopf  in 
tioot  juices  together  with  Leuconostoc  Mesenterioides. 
It  i<  a  small  yeast,  which  forms  spores  like  beer  and  wine 
yeasts.  It  can  resist  a  moist  heat  of  67  C,  and  when  dry.  a 
temperature  of  130  — 135"  C.  It  inverts  cane  sugar,  and  at 
high  temperatures  appears  to  secrete  a  peptonising  ferment. 
Only  cane  sugar  and  glucose  are  readily  fermented  by  it. 
Besides  alcohol'and  carbonic  acid,  the  products  of  fermen- 
tation include  an  organic  acid,  which  was  extracted  by 
ether,  but  was  not  sufficient  in  quantity  to  be  identified. 

—A.  L.  S. 

Starch,  Products  of  the  Saccharification  of,  by  Diastase. 

P.  Petit.     Comptes  Rend.  1897, 125,  [6],  355—357. 
-i  vri  H  is  treated,  at  7»"  C,  with  1  per  cent,  of  diastase, 
until,  in  about  half  an  hour,   a  constant  red  coloration   i- 
given  with  iodine.     The   liquid  is  fermented  by  means  of 
yeast,  and  the   substance   obtained,  after  purification  with 


alcohoi  and  ether,  possesses  a  constant  rotatory  and  re- 
ducing power,  and  a  molecular  weight  of  428  is  assigned  to 
it,  and  the  formula  (C6H10O5)3.  This  dextrin  is  a  white 
non-hygroscopic  body,  aud  is  not  capable  of  yielding 
OSazones.  When  treated  with  boiling  dilute  hydrochloric 
acid,  it  is  completely  converted  into  glucose  after  three  hours., 
but  if  the  reaction  be  arrested  after  half  an  hour,  and  the 
product  treated  with  phenylhydrazine  and  sodium  acetate, 
two  osazones  are  obtained,  one  being  glucosazone  and  the 
other  corresponding  to  a  member  of  the  cane-sugar  group. 
It  appears,  therefore,  that  the  dextrin  yields  on  inversion 
at  first  glucose  and  a  "  diose,"  and  the  latter  on  further 
boiling  furnishes  two  molecules  of  glucose. 

Further  Action  of  Diastase. — On  further  treatment  at 
50° — 55°  C.  with  1  per  cent,  of  diastnse,  the  dextrin  yields- 
two  substances,  and  by  comparison  of  their  respective 
rotatory  aud  reducing  power  with  that  of  the  solution  con- 
taining both,  the  author  calculates  that  the  yield  of  one 
substance  is  twice  that  of  the  other.  The  change  occurring 
is  therefore  represented  by  the  equation — 

4(CCH,A>3  +  -4H.O  =  4C12H„201i  +  (C6H10O5)4 

— R.  li.  I?. 

Starches,  Chemistry  of  the.     C.  J.  Lintner.     Chem.  Zeit- 
1897,  21,  737—738  and  752—754. 

The  author  has  extended  his  previous  researches  (this 
Journal,  1894,  53)  on  the  starches.  A  short  account  of 
the  chemical  nature  of  the  dextrins  is  first  given. 

Isolation  of  the  Dc.rtrins. — The  isolation  of  the  dextrins 
has  been  greatly  facilitated  by  the  application  of  the  cryo- 
scopic  and  osazoue  tests,  and  the  purity  of  a  product  may 
now  be  fairly  determined  by  having  recourse  to  these,, 
together  with  polarisation,  reduction,  and  iodine-reaction 
tests.  Aqueous  alcohol  has,  after  maDy  trials,  proved  itself 
the  best  medium  for  the  isolation  and  separation  of  the 
dextrins.  Alcoholic  baryta  and  alcoholic  milk  of  lime 
possess  the  disadvantage  of  tending  to  decompose  them  y. 
moreover,  when  any  considerable  quantity  of  material  is  to- 
be  operated  upon,  as  is  always  the  case  in  such  experiments, 
the  use  of  these  reagents  is  not  admissible.  The  solubility 
of  a  dextrin  is  commonly  the  greater,  the  lower  the  molecular 
weight  of  the  compound  ;  but  there  is  an  unusually  great 
mutual  influence  between  them  in  this  respect  when  they 
exist  together  in  yolution.  Hence,  it  is  necessary  to  pay 
great  attention  to  the  strength  of  the  alcohol  and  to  the 
concentration  in  each  individual  case.  Greater  dilution  must 
be  employed  towards  the  end  of  the  fractionation.  Much 
depends  upon  the  manner  in  which  this  process  is  con 
ducted.  If,  finally,  strong  alcohol  be  added  to  the  aqueous- 
solution  of  the  dextrin,  the  result  is  always  far  more  un- 
satisfactory than  if  the  hot  dextrin  solution,  mixed  with 
alcohol,  be  poured,  with  brisk  agitation,  into  the  hot  alcohol 
of  known  quantity  and  strength,  and  the  whole  be  then 
allowed  to  cool  to  the  temperature  of  the  room. — W.  G.  M. 

Soluble  Starch.     A.  Wroblewski.     Ber.  1897,  30,  [14 J, 
2108—2110. 

The  authors  restrict  the  term  "  soluble  starch  "  to  the  first 
'  decomposition  product  of  starch,  which  gives  a  pure  blue 
coloration  with  iodine  and  does  not  reduce  Fehling's- 
solution.  Amylodextriu  is  a  decomposition  product  of 
soluble  starch  ;  iodine  colours  it  reddish-brown,  and  it 
somewhat  reduces  Fehling's  solution. 

The  best  method  for  preparing  soluble  starch  is  as  follows: 
—  Triturate  100  grms.  of  the  best  rice  starch  with  small 
quantities  of  1  per  cent,  caustic  potash  solution  and  let  stand 
2 — 4  hours  ;  repeat  this  process  until  the  whole  has  attained! 
a  volume  of  600— S00  c.c.  Heat  on  the  water-bath  with 
'  constant  shaking  until  the  jelly-like  mass  has  become 
perfectly  fluid,  boil  over  the  naked  flame  for  20 — 30  minutes, 
filter,  add  acetic  acid  to  feeble  acid  reaction,  precipitate 
with  an  equal  volume  of  95  per  cent,  alcohol,  again  dissolve, 
and  precipitate.  Finally  dissolve  in  a  little  water,  pour  in  a 
thin  stream  with  violent  stirring  into  a  large  volume  of 
absolute  alcohol,  wash  with  absolute  alcohol  and  ether,  and 
dry  in  vacuo.  The  resulting  snow-white  substance 
contains  very  little  ash,  gives  a  pure  blue  with  iodine,  does 
not   reduce  Fehling's  solution,  and  is  soluble  in  water  to 
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Ibe  extent  of  4  percent,     The  neutralisation  by  acetic  acid 
ate  nnisbiug  only  i  the  alkali  is  not  combined  tvitb 
the  starch,  iU  action  being  merely  c  italj 

-  ubte  starch  is  obtained  by  the  first  hydrolysi  ■  of  starch, 
effected  also  bj  the  action  of  diastase,  acids,  and  water,  but 
with  these  reagents,  hydrolysis  p  rther      l'.\  long 

boiling  with  dilute  potash,  a  substance   is  obtained  with  n 
v,r\  i  on  Trilling's  solution. 

—A.  C.  \\  . 


Soluble  Starch.     W. 


Syniewski.     Ber.  1897,  30,  [16], 
8415—2418. 


Coitpabb  Wroblewski  (previona  abstract)  The  author's 
method  for  preparing  soluble  starch  is  as  follows  — Add  50 
grins,  of  commercial  sodium  peroxide  in  -  'null  qoantitii 

a  time  to  500  ^riiis,  of  well  cooled  water  ,  bring  into  this 
solution  50  grins,  of  potato  starch  rubbed  up  with 500  arms, 
ol  water,  in  an  hour,  add  alcohol  of  95  per  cent.,  dissolve 
the  precipitated  mass  in  eold  water,  and  neutralise  the  rooted 
solution  with  acetic  acid:  again  precipitate,  dissolve,  and 
acidity.  (in  repeating  this  process  several  times,  a 
substance  is  obtained  containing  onlj  traces  of  ash.  From  the 
aqueous  solution,  on  standing,  a  small  yellow  flocculent 
deposit  separates,  leaving  a  completely  clear  liquid.  From 
tins,  the  starch  is  precipitated  by  alcohol;  it  is  then  ground 
with  alcohol,  washed  on  a  filter  with  anhydrous  ether,  and 
dried  by  warming  in  vacuo.  The  product  was  a  -now-white 
amorphous  body  without  taste  or  smell,  giving,  on  analysis, 
figures  corresponding  with  the  formula  :afi|i>  lLu. 
It  is  soluble  in  cold  water ;  solutions  stronger  than 
1*2*5  per  cent,  could  not  be  obtained  at  the  ordinary 
temperature,  but  it  appears  to  be  soluble  in  hot  water  in 
every  proportion.  It  gives  a  pure  blue  coloration  with 
iodine,  which  property  is  not  changed  by  prolonged  heating 
on  the  water-bath,  and  it  docs  not  reduce  l'chling'-  solution 
At  L'te.  the  specific  rotation,  [-•]„,  i-  Is.'  lit',  tor  L1  ■ .'.  per 
cent,  solutions,  and  increases  to  1S9  j  at  12*5  per  cent. 
strength.  This  increase  in  optical  rotation  with  increasing 
concentration,  it  is  alleged,  accounts  for  the  divei 
results  obtained  by  Nageh,  Brown  and  Morris.  &c. 

The  yield  of  soluble  starch  obtained  by  the  author's 
method  is  almost  quantitative  (90  percent.),  and  the  loss 
is  due  to  purely  mechauical  causes. — A.  C.  \V. 

Mould  [Starch,   Dextrin,  Maltose,  See],  A   New:  "Euro- 
tipsis  Gayorti."    3.  Laborde.    Ann.  Inst.  Pastern 

1—4.1. 
This  mould   was  first  observed  by   the  author  on  starch 
paste,  where  it  resembled  a  growth  of  Bacillus  Prodigiosus  ■ 
hoyvever,  when  examined  microscopically,  it  was  seer,  to  be 
a  red  mycelium. 

This  "mould  will  grow  on  any  of  the  media  which  c  im 
monlv  are  used  for  growing  moulds.  It  aits  on  starch, 
dextrin,  and  maltose,  converting  them  into  glucose.  Invert 
sugar  it  destroys  partly  by  fermentation  and  partly  by 
oxidation,  the  glucose  being  acted  on  the  more  quickly. 

Cane  sugar  and  inuliu  need  to  be  first  inverted  before 
the  mould,  can    act   on   them;  it    can,    however,    bydl 

Ethyl  alcohol  (^6—8  per  cent.)  is  oxidised  by  the  mould 
to  carbonic  acid  and  water  ;  methyl  alcohol  can  also  be 
decomposed,  but  propyl,  butyl,  and  nniyl  alcohol  are 
poisonous  to  it. — A.  1.   S 

Starch  Products,  The  Exact  Estimation  of  Total   Carbo- 
hydrates in  Acid  Hydrolysed.     G.  W.  Rolfe  and  W.  A. 

1  av  •:.     J.  Amer.  Ciiem.  Boc  1S97,  19. 

under  XXIII.,  page  1048. 

Carbohydrates,  The  Identification  of .    B.  Sjollema.    Chem. 
Zcit.  1897,21,  [74],  73'.». 

See  under  Will.,  page  1044. 

Phosphorus.  A    Plant    Constituent    containing,    which    on 
Decomposition  yields  Innsitc.     B.  Winterstein.     Ber.  1897, 

30,  •-'■-,'.>9- 

See  under  XXIV.,  page  1051. 


XV1I.-BREWING.  WINES.  SPIRITS.  Etc. 

Wort  an, i  it, .  -        i/ 

ib,    Relation  between   this    and    tin     -  • 

>'.  N    Ruber.  Videnakabitselskabi  I    llatbc- 

matisk-natun  Klast 

i  Si  i    this  Journal,   Ism  i,    75i         I 

I   this  question,  a  on  that 

the    pres 
which   the   drying   took   p  i  ••.   something  siTuiiar  to   dls- 

irring.      He,  however.  Il 
temperature  be  below  so   C,  tl  i  result  will 

be  arrived  at,  however  the  drying  b 

The  tables  in  common  use  on  the  ( 'oiititient  tor  determining 
the   extract  of  wort   and    bei  Hailing  and 

Schultz-l  Istermann  ;  1! ailing'-  table  i-  based  on  the  strength 
of  cane-sugar  solutions^  and,  of  course,  i-  well  known  not 
to  give  the  true  extract  for  wort-;  and  a-  the  alteration  of 

volume   on    dilul -    ilith  i,  in    !,.r    malt    wort-    ale! 

sugar   solutions,  the    error  between    these    table-    vai 

different  strengths  of  solution     S:huItx-Ostermann's  table 

was  obtained  by  direct  determination  of  the  -..lid  matter 
contained  in  worts,  but  the  author  find-  it  to  be  il.iut  .",  per 
cent,  too  high. 

When  the-  -olid  matter  was  dried  until  constant  at  different 
temperature-  below  80  C  and  under  various  pressures,  the 
same  results  were  obtained,  but  at  100  decomposition  took 
place  and  different  results  were  obtained.  The  drying  took 
mo  day-  at  -o  ;  so  days  at  ordinary  pressure  and  ordinary 
temperatures,  or  23  ;   ami  todays  under  reduced  pressure 

at  55  . 

As  a  result  of  the  experiments  on  the  relation  between  thr- 
speciflc  gravity  of  worts  and  beer  ad  the  solid 

matter    contained    in    them.it   was  found   that   there    was     i 
certain  relation  between   them.     This  is  illustrated  by  the 
following  example  : — A  wort    of  sp.gr.  1*04143    contained 
10  per  cent,  of  solid   matter;   a  beer  residue  of  th 
sp.  gr.   contained  9  900  per  cent,  of  solid  matter:   the  ratio 

these  figures  is  1  '0100.     This  ratio  the  nut!,, 
the  "quotient.'      It    these   two   are  now  concentrated  to  a 
sp.gr.  of  1  * 060, and  the  wort  i-  found  to  contain  14-  21 
cent  of  extract,  then  the  beer  residue  viill  contain  1  I   262  - 
1-010=  14*119  per  cent,  of  extract     It   thus  follows  that 
if  a  table  be  prepared  forsomc  particular  wort  or  beer  residue, 
then,  if  the  quotients  are  determined  for  other  varit  I 
■worts  or  beer  residues,  the  table  may  I*-  used  for  determining 
the  extracts  of  th.  -,   wort-  or  beer  residues. 

The  author  has  determined  the  value  of  this  quotient  as 
affected  by  the  following  conditions  ; — The  amount  of 
nitrogen.  The  composition  of  the  brewing  water.  The 
boiling  of  the  wort.  The  fermentation  of  the  wort.  The 
variation  of  the  kilning  temperatures.  The  different  brewing 
methods  (decoction  or  infusion).    The  addition  of  the 

The  variation  of  the  nitrogen  percentages  within  the 
usual  limits  does  not  have  any  apprecial 

The  variation  in  the  composition  of  the  water  does,  how- 
ever, have  a  considerable  effe-t.  and  the  author's  results  are 
given  in  the  following  tables. 

The  Munich  water  contained  26  part-  per  100,0 f  solid 

matter,  chiefly  calcium  carbonate.     The  Copenhagen   water 
contained  34  parts  per   100,000,  chiefly   calcium   sulphate. 
The  first   artificial  water  contained  50  parts  of  calcii: 
bonate  :  ami  second,  50  parts  of  gypsum  per  100,0 

quotient"  is  the  extract  as  found  by  experiment, 
divided  by  the  extract  as  found  by  the  1 1 

For  a  fully  fermented  beer  the  quotient  is 0*990  :  that  is, 
a  beer  residue  contains  1  per  cent,  less  solid  matter  than 
a  wort  of  the  same  specific  gravity. 

The  kilning  temperature,  the  brew  I  (decoction 

or  infusion  >.  or  the  amount  of  hops,  have  no  appreciable 
effect  on  th*  quotient. 

The  author  has  prepared  a  series  ,,f  tab:-  giving  the 
amount  of  solid  matter  contained  in  worts.  Sec.  of  different 
specific  gravities :  but  as  this  may  be  derived  from  the 
Schultz-Ostermann  table  by  multiplying  by  0*9481, it  is 
unnecessary  to  reprint  it  here. 
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Description  of  AY.  i 


Quotient. 


1         iled  infusion  wort  with  dis-       1*00S5 
U  unich  malt. 
same -frith  Copenhagen  water.       1*005$ 

■  .me  with  Munich  water 1*0046 

Unboiled  infusion  wort,  Prossnirz       0*9993 

malt  with  distilled  water. 

s  ime  with  Copenhagen  water.       1  '0033 

same  with  Munich  water 1*0005 

1  infusion  wort  with  distilled 
water.  Prossnitz  malt. 

ume  with  Munich  water 1*0044 

It. i  oiled  infusion  wort  with  dis-       0*9969 
tilled  water.  Hunwian  malt. 

nieboiled 

rii<-  <ime  with  Copenhagen  water. 

-  me  with  Munich  water 0-9988 

-ime  with  the  first  artificial       1*00*20 
water. 
Boiled  infusion  wort,  Danish  malt,      0*9970 
with  distilled  water. 

■  ime  with  the  second  artificial       1*0012 
water. 


—a.  l.  a 

Alcohulic  Fermentation  nithout  Yeast  Ceils.     A.  Staven- 
hagen.     Ber.  30,  [16],  2422—2423. 

E.  Bichner  found  (this  Journal,  18£7,  156)  that  an 
extract  from  purified  pressed  yeast,  even  after  sterilisation 
3>y  passage  through  a  Berkefeld  filter,  possessed  the 
(property  of  causing  alcoholic  fermentation  in  solutions  of 
cane-sugar,  dextrose,  levulose,  and  maltose. 

The  author,  both  from  his  own  experience  and  from  the 
work  of  Severin-Jolin  (Zeits.  fiir  Hygiene,  17,  517),  doubts 
the  efficacy  of  the  Berkefeld  filter  in  removing  all  micro- 
organisms. On  repeating  Buchner's  experiments  with  this 
difference,  viz.,  that  a  Kitasato  filter  (Zeits.  fiir  Hygiene, 
10,  269),  which  consists  of  a  porcelain  candle  similar  to 
the  Chamberiand  filter,  was  employed  instead  of  a  Berke- 
feld  filter,  the  author  obtained  an  absolutely  sterile  extract 
which  showed  no  signs  of  fermentation  when  introduced 
into  a  sterilised  solution  of  cane-sugar. 

Although  these  negative  results  may  possibly  be  explained 
on  the  assumption  put  forward  by  Firotini  (Zeits.  fiir 
Hygiene,  4,  288)  that  a  porcelain  filter  does  not  allow  all 
tie  dissolved  substances  to  pass  through,  the  author  points 
-out  that  Buchner's  results,  if  true,  are  directly  opposed  to 
Pasteur's  theory,  and  therefore  require   confirmation,    the 

rest   care   being  taken  at  the   same  time  to  exclude  all 

odary  actions. — J.  s. 

J'  it,  Amount  of  Pentosans,  or  Substances  yielding  Fur- 
fural,and  other  Carbohydrates  in.  H.vou  Feilitzen  and 
B.  Tollens.     Ber.  l*-t*7,  30,  2571—2576. 

The  amount  of  carbon,  and  of  pentosans  (by  Kriiger  and 
roUens*  method,  Zeits.  angew.  Chem.  189o,  33,  42,  194), 
were  determined  in  a  number  of  samples  of  peat  taken  at 
different  depths,  and  also  in  the  vegetation  which  produces 
llo-  following  results  show  the  percentage  amounts 
1.  the  dry  substance,  free  fiom  ash  : — 


Carbon. 

Pentosans. 

15*30 

14-70 

Peat  litter 

51 -lis 

- 

peat 

90cm.  deep.. 

12*75 

100—200 

58-52 

9-75 

100 

58*66 

0  to  20 

55*47 

20—  >» 

55-06 

■  .;•  in 

00— ion 

2 

.. 

21s 

.  '11 

...    0, 

:•*:>,] 

dorter  ,. 

otoio 

54-32 

8-IJ8 

.. 

10—  3s 

51  -92 

11*19 

"■ —  !*8 

52*17 

10-80 

98-117 

5f28 

s '  72 

117—153 

.*7 '41 

4  'is 

153—183 

57-19 

4*23 

,. 

153-211 

58-82 

Determinations  of  cellulose,  by  fusion  with  potash,  gave 
the  following  results: — Sphagnum  cuspidatum,  21*11; 
Speckener  peat  at  depths  of  20 — 100  and  100 — 200  cm., 
15*20  and  6*87  per  cent,  respectively. 

There  is  thus  a  decrease  in  the  percentage  of  both  pento- 
sans and  cellulose  as  the  depth  increases,  but  an  increase  in 
the  percentage  of  carbon. 

With  regard  to  the  hydrolysable  carbohydrates,  Sphagnum 
was  digested  with  1  per  cent,  sulphuric  acid  at  130D — 
135°,  and  the  product  examined  according  to  the  methods 
proposed  by  Tollens.  The  results  indicated  the  presence  of 
galactose,  pentosans,  and  levulose.  Dextrose  and  mannose 
could  not  be  detected. 

In  a  similar  manner,  peat-litter,  when  hydrolysed,  was 
found  to  contain  mannose,  galactose,  levulose,  and  pen- 
tosans, the  pentosazone  of  which  melted  at  130°.  The 
residue,  after  hydrolysis,  was  shown  to  contain,  most 
probably,  cellulose. — X.  H.  .1.  M. 

Peat,  Fermentation  Experiments  with.     H.   von  Feilitzen 

and  B.  Tollens.  Ber.  1897,  30,  2577—2581. 
The  process  by  which  it  is  proposed  to  obtain  alcohol  from 
peat,  consists  in  breaking  up  the  peat  with  sulphuric  acid 
and  fermenting  the  product  with  yeast.  The  yield  of 
alcohol  is  said  to  be  only  about  6  litres  from  100  kilos,  of 
dry  peat,  owing,  it  is  supposed,  to  the  incomplete  fermentation 
of  the  glucoses. 

By  digesting  peat  (300  grms.)  with  1  per  cent,  sul- 
phuric acid  (3,000  c.c),  and  fermenting  the  neutralised 
product  with  yeast,  3*63  per  cent,  of  alcohol  (in  the  dry 
and  ash-free  peat)  was  obtained.  Another  sample,  which 
was  extracted  with  ammonia  and  dilute  acid  before 
digestion,  and  which  was  subsequently  fermented  at  about 
25°  C,  yielded  4*84  per  cent,  of  alcohol. 

Three  samples  of  Speckener  peat  (see  preceding  abstract), 
from  different  depths,  were  next  hydrolysed,  and  the  glucoses 
determined  by  Allihn's  method ;  similar  samples  were  hydro 
lysed  and  fermented.  The  pentosans  had  already  been 
determined  (loc.  citS).  The  results,  showing  the  possible 
and  actual  amounts  of  alcohol  per  cent,  of  dry  peat,  are  as 
follows  :  — 

Speckener  Peat. 


20—100 
cm. 


100—200 
cm. 


200—300 
cm. 


Sugar  before  fermentation  . .  27*s7  2271  11*22 

Pentoses 14*49  11*08  6*67 

Fermentable  suear 13*3S  11-63  4*55 

Alcohol,  calculated 6'84  5*91  2*33 

„       actual 6*79  5*46  1*43 


Only  the  hexoses,  therefore,  yielded  alcohol,  and  the 
considerable  amount  of  reducing,  substances,  present  after 
fermentation,  consists  of  pentoses.  The  upper  layers  of 
peat  yield  more  fermentable  glucoses  than  the  lower, 
darker-coloured,  and  more  carbonaceous  layers. 

—X.  H.  J.  M. 

Albuminoid  Substance,  A  Structureless,  in  Bottom- Fermen- 
tation   Beer     Yeast.      H.     Will.     Zeits.    fiir    das    ges. 
Brauwesen,  20,  [39],  499— 502  ;    [40],  512— 515  ;    [41], 
523—525  ;   [42],  535  —  540. 
In  addition  to    the  results  already  detailed  (this  Journal, 
1SU7,  928),  it  was  found  that  the  network  formed,  in  the 
case    of    the     natural    yeast,    can  be    developed    by  the 
artificial  admixture  of  relatively  large  quantities  of  albumin 
and  peptone  with  washed  yeast ;  whereas,  on  the  other  hand, 
additions  of  gum  and   vegetable  mucilages  are  much   less 
effective  in  this  direction. 

The  author  also  found  several  forms  of  network  in  the 
film,  or  yeast  ring,  in  wort  cultures.  One  form  is  visible 
direct,  in  the  vicinity  of  the  permanent  cells,  and  gives  no 
albuminoid  reaction.  A  second,  from  old  mucinous  mould 
films,  gives  all  the  albuminoid  reactions,  but  has  to  be  pre- 
pared to  render  it  visible.  Filmy  precipitated  matters, 
occurring    on    the   surface    of    the    wort    and   capable    of 
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iMuraing  the  network  form,  constitute  the  third  clan,  and 
give  albuminoid  reactions,     finally,  there  is  a  "  oryttalline 
01  Ic,  '  consisting  of  needles  of  different  sires,  and  partly 
of  dendritic  or  fascicular  agglomerations  ol    plati 
nature  is  u  termined  ;  they  are  insoluble  in  hydro 

chloric  acid  and  concentrated  acetic  acid,  though  soluble  in 
nitrio  acid,  highly  resistant   towards  oonocntrated  sulphuric 

loid,  and  indifferent  towards  iodine  and  aniline  dyes.— C.  S. 

l  i  ttic  .1 1  ill  Bacteria,  Contribution  to  the  Physiology  and 
Morphology  oj  thi .     W.  Seifert.     Centr.  HI.  P.  Bakt.  and 
Paraaitkd.   1  L   is;i7.  3,  [18— 14],  :;:t:  ;   /• 
gee,  Brauw.  20,  [40],  517-  518. 
Comparative   experiments    were   made  on    the    oxidising 
■  mi  nf  Bacterium   Pasteurianum  and   /■'.   Kutzingianum 
(with,  in  some  cases,   />'.  aceri  Hansen   and    i 
bably  identical  with  />'.  xylinum  Brown)  on  various  ale  ihols 
and  sugars.     The  nutrient  medium  general!}  employed  was 
notion  ol  yeast,  n  Imized  with  the  substances  under 
examination  ;  and  the  temperature  of  the  experiments  ranged 
hi. in  20    to  80°  C. 

Ethyl- and  propyl  alcohol  were  converted  by  both  bacteria 
into  acetic  and  propionic  arid  respectively.  Butyl-  and  iso- 
butyl  alcohol  were  also  found  capable  of  oxidation,  under 
conditions  favouring  tin1  development  of  the  organisms  ; 
but  neither  methyl-  nor  isopropyl  alcohol  was  attacked.  <  in 
l  alcohol,  li.  Pasteurianum  had  no  effect,  and  the 
action  of  />'.  Kutzingianum  remains  undetermined. 

Ethylene  glycol  is  oxidised  to  glycollic  acid,  which 
restricts  the  development  of  the  bacteria.  Moth  the  last 
named  organisms  exert  a  much  smaller  influence  on  glycerin 
than  does  Ii.  aceti  Brown.  Mannite  is  acted  upon  only  In 
11.  Kutzingianum,  its  conversion  into  levulose being  effected 
less   energetically  than  by   B.  aceti   Brown  and   />'.  aceti 


Hansen.     B     i  y/imi  -   sorbite  inl 

Glucose  ii  id,  /.'    hi  ingianum 

prodt 

ism*.     No  change  is  produced  bj  cithci  Inlevulc 

pro] lie  acid,  Or  butyric    acid,    and     all    are    inert    tow. nd« 

dnlcite.     Both  readily  consume  acetic  acid. 

i.  i-  ii  probable  that  with  a  none  I 
able   medium,   the   ii  nisms   might   be 

iter  in  some  of  the  instances  where   m  onlj 

- 1  if-^t 1 1  r.~n!t-  were  obtained      [n  an}   i  ise  the  con 

permissible  that  thi    fi  i    powei    ol  I 

bacteria  on  monovalent   primarj    alcoh  inversely 

with  the  carbon  c  mt<  nl  ol  the  latti  i  :  and  slso  that  //.  /' 
teurianum  is  the  wi  ikesl  of  thi      i    misms  examined,  s< 
as  their  effect   on  tin    polyvalent  alcohols  and    i 
.  |      c.  S 

Glycerin  ■  »  Wine  from  Grapes  affected  by  Sweet-rot, 
"  Pourriture  Noble."  .1.  Laborde.  Bev.  de  Viticulture, 
1897,  May  8 and  Sept.  i>;   I. a  Biere,  5,     10],  151 — 1S4. 

1  ni  ratio  of  glycerin  to  Fermented  -near  in  wines  prepar  i 
from  grapes  which  have  been  allowed,  according  to  the 
practice  current  in  Sauternc  and  other  districts,  to  become 

infected  with  Botrytis  cinerea,  ha-  been  fo 1  bj  the  author 

to  range  between  4  1  and  l  i-i'i  per  cent.,  i.e.,  considerably 
higher  than  in  ordinary  red  and  white  wine-  (35  per  cei 

The  fungus  in  question  causes  the  grapes  to  lose  mo 
but  as  its  action  i-  gradual  and  does  not  coi 
all  the  grape-   in  a   vineyard  at  the'  same  time,  ii 
three  classes  o!  grapes  termed  respectively  w  Efected 

by  Botrytis);  pleinpourris  (slightly  affected)  and  rdtis 
(more   or    less  1).       That    the   influence  of  the 

Botrytis  also  induces  chemical  changes  in  the  fruit,  is  shown 
by  the  subjoined  analytical  data  (1895  grapes)  : — 
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from  which  it  appears  that  the  amount  of  glycerin  increases 
simultaneously  with  the  progress  of  the  infection.  Similar 
results  were  obtained  with  1896  grapes,  and  with  wines  of 
IS1.)::  vintage.  The  quantity  of  alcohol  farmed,  appears  to 
vary  inversely  with  that  of  the  glycerin  produced,  and 
though  this  variation  in  alcohol  content  may  be  in  part 
due — as  Gayon  Ins  shown — to  the  retarding  influence 
exerted   on   the   yeast  by  the  pi  nigh  percentages 

of  sugar, still  the  results  obtained  are  considered  to  jus 
the   assumption   that   the    development  of  Botrytis  has  a 
similar  effect  in  restricting  the  formation  of  alcohol. 

— C.  S. 

Diastase,  Chemical  Constitution  of,  ami  the  Occurrem 
an  Araban  in    Diastase  Preparations.     A.  Wroblewski. 
Ber.  1897,  2289. 

DIASTASE  was  prepared  from  finely  ground  malt  by  first 
treating  it  with  68  per  cent,  alcohol,  and  then  twice  with 
45  per  cent,  alcohol.  Alcohol  was  then  added  to  the  extract 
until  it  attained  a  strength  equivalent  to  70  per  cent., 
and  the  precipitate  was  purified  by  solution  in  15  per 
cent,  and  reprecipitation  by  70  per  cent,  alcohol :  and  then 
by  re-solution  and  precipitation  with  magnesium  sulphate. 
This  was  dissolved  and  dialysed  until  free  from  sulphuric 
acid,  and  finally  precipitated  by  strong  alcohol  and  ether. 

The  white  ['reparation  thus  obtained  was  almost  com- 
pletely soluble  in  water,  gave  no  coloration  with  iodine,  but 
all  the  albuminoid  reactions,  with  the  exception  of  the  biuret 


reaction.    It  did  not  reduce  Fehliog's  solution.    It  agreed  in 

-ition  and  properties  with  the  descriptions  of  diastase 

by  other  writers.     When  boiled  with  dilute  acid-  it  gave  a 

ate    which    yielded     the  albuminoid    reactioi 
filtrate  reducing  Fehliog's  solution. 

To  determine  if  this  preparation  was  a  mixture,  Brficke- 
-  method  was  employed.  The  solution  of  the 
diastase  was  treated  with  mercury-potassium  iodide  and 
dilute  hydrochloric  acid  :  a  voluminous  precipitate  was 
thrown  down,  which  was  found  to  contain  an  albuminoid. 
The  solution  gave  a  precipitate  with  alcohol,  which  was 
found  to  be  a  dextrin-like  carbohydrate. 

tlbuminoid  was  freed  from  the  metals  thrown  down 
with  it;  it  was  then  only  partially  soluble  in  water,  but  was 
able  to  transform  soluble  starch  into  sugar. 

T'ne  carbohydrate  did  not   reduce    I  •  ilution,  and 

o-rotatory.     When  boiled,  with  dilute  acids  ;t  yielded 
arabinose.     It  thus    appears    that   the  substance,  pr. 
described   as   diastase,  is  a  mixture  of   a  carbohydrate  with 
an  albuminoid,  of  which   the  latter  only  is  the  active  body. 
This  contains  153 — 16'-  per  cent,  of  nitrogen. — A, 

Barley,  The  Germination  of,  with  Restricted  Moisture. 
J  Cnthbert  Day.  Trans!  and  Pro.-.  Hot.  Soc.  Edin- 
burgh. 1896,  492  "-•■ 

The  author's  experiments  were  carried  out  with  three 
varieties  of  barley,  ci:.,  Hungarians,  Scotch  Chevalier,  and 
Ordinary  Smyrna.     Tie  re  for  germination 
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was  estimated  by  determining  the  moisture  in  one  portion  of 
the  barlev,  then  taking  the  weight  of  10D  selected  corns  and 
steeping  "them  in  distilled  water  at  57°  F.  for  24,  4S,  72,  or 
96  hoars.  At  the  end  of  the  steeping  period  the  corns  were 
externally  dried  and  weighed.  The  amount  of  the  soluble 
matter  in  the  steep  water,  added  to  the  increase  of  weight  in 
tin- corns,  gave  the  total  quantity  of  water  absorbed ;  the 
absolute  amount  was  found  by  adding  the  original  moisture 
present  in  the  sample.  The  steeped  barlev  was  then  placed 
in  a  small  flask  immersed  in  water  at  57'  F.,  the  apparatus 
being  so  arranged  that  a  current  of  air  saturated  with 
aqueons  vapour  at  57°  F.,  from  which  carbon  dioxide  had 
been  removed,  could  be  aspirated.  The  air  in  passing 
through  the  apparatus  could  thus  take  no  moisture  from  the 
germinating  grain,  neither  could  the  corns  extract  any 
moisture  from  the  air  supplied  to  it. 

The  aspirated  air  was  dried  and  passed  through  weighed 
potash  bulbs.  Germination  lasted  from  12  to  16  days;  the 
corns  were  then  taken  out  of  the  flask  and  weighed,  the 
embryos  excised  from  the  endosperms  and  husks,  and 
the  moisture  determined  in  each  by  drying  at  1003  in  a 
current  of  dry  air  at  reduced  pressure.  A  large  number  of 
experiments  were  carried  out  under  the  above  conditions, 
and  the  results  shown  graphically  in  curves. 

With  regard  to  the  quantity  of  carbon  dioxide  exhaled, 
it  appears  that  an  increase  of  moisture  always  produces  a 
corresponding  increase  in  the  amount  of  this  gas.  More- 
over, when  the  moisture  is  considerably  increased,  it  was 
found  that  during  the  first  day  or  two  of  germination,  the 
quantity  of  carbon  dioxide  excreted  is  little  less  than  for 
lower  degrees  of  moisture,  but  the  grain  soon  reco-ers  its 
partial  drowning,  and  increased  activity  due  to  increase  of 
moisture,  asserts  itself. 

The  dry  weight  of  the  embryo  of  a  corn  germinated  for 
14  days,  after  a  96  hours'  steep,  gave  a  value  more  than 
double  that  obtained  when  the  steep  was  only  24  hours. 

When  the  number  representing  the  increase  in  the  dry 
weight  of  the  embryo  during  germination  is  divided  by  the 
weight  of  carbon  dioxide  exhaled,  it  was  found  that  the 
product  increases  in  value  as  the  quantity  of  moisture  used 
in  germination  is  increased.  It  thus  appears  that  with  the 
larger  quantities  of  moisture,  the  embryo  increases  more  in 
weight  for  the  same  amount  of  carbon  dioxide  exhaled,  than 
it  does  when  less  moisture  is  present. 

The  percentage  of  moisture  found  in  the  embryo  at  the 
end  of  the  germinative  period  was  generally  nearly  double 
of  that  found  in  the  endosperms,  the  disparity  being  always 
greater  the  smaller  the  quantity  of  moisture  employed  in 
the  experiment.  The  results  of  the  moisture  determinations 
seem  to  show  that  the  new  forming  tissue  cannot  grow  with 
any  degree  of  success  unless  it  contains  above  63  per  cent. 
if  water. 

Considering  the  production  of  carbon  dioxide  as  a 
measure  of  growth  during  germination,  it  was  found  that 
the  period  of  greatest  activity,  with  varying  quantities  of 
moisture,  generally  occurred  about  the  third  or  fourth  day, 
the  period  being  to  some  extent  delayed  with  increase  of 
water.  After  the  point  of  greatest  activity  is  reached  there 
is  a  gradual  fall  in  vitality  to  the  end  of  the  germinating 
period. — J.  L.  B. 

Fermentation  of  Green  Grass,  Chemical  and  Bacteriological 
Investigation  of .  <  >.  Emmerling.  Ber.  1897,  30,  [14], 
1869. 

See  under  XXIV.^a^re  1051. 

Ethyl  Alcohol,  Highly  Diluted  [1  in  3,000  to  1  in  10,000]  ; 
Distillation  of.  Nicloux  and  Bauduer.  Analyst,  1897, 
[259],  263  ;    Ann.  de  (him.  Analyt.  2,  [11],  202. 

See  under  XXIII.,  page  1047. 

Wine,  Determination  of  Glycerin  in.    C.  Boettingcr. 

Chem.  Zeit.  1897,21,  [67],  658. 

See  under  XXIII.,  page  1048. 

S/.irits,  Estimation  of  the  Higher  Alcohols  in.  X.  Rocques. 
Analyst,  22,  [259],  203  ;  Ann.  de  Chim.  Analyt.  2,  [8], 
141. 

Set   under  XXIII.,  page  1048. 


PATENTS. 

Si  asoning  or  "  Curing  "  Casks,  Improved  Process  of,  and 
Apparatus  therefor.  J.  Gillies.  Eng.  Pat.  29.S99, 
Dec.  29,  1896. 

The  casks  are  cured  by  steam  and  heated  air  or  hot  pro- 
ducts of  the  combustion  of  carbonaceous  matter,  with  or 
without  the  addition  of  sulphurous  gases.  The  admission, 
is  controlled  by  a  plug-valve  so  constructed  that  it  may  be 
rotated  in  its  casing  to  connect  the  parts  with  steam  and 
air  pipes.  An  injector  is  formed  on  or  secured  to  it, 
enabling  air  to  be  drawn  in  and  mixed  with  the  steam. 

—J.  L.  B. 
Ale,  Pale;    Impts.  in  or  relating  to  the  "Manufacture  of. 
A.  Fraser,  Alloa,  Scotland,  and  Maclay  and  Co.,  Limited, 
Alloa,  Scotland.     Eng.  Pat.  15,200,  June  25,  1897. 

Tm:  patentees  claim  the  use  of  oat  malt  as  one  of  the 
ingredients  used  in  the  preparation  of  pale  ale  ;  the  com- 
bination of  oat  malt  with  sugar,  hops,  and  water,  and  oat 
malt  with  barley  malt  for  brewing  purposes.  It  is  noted 
that  oats  in  the  process  of  malting  require  to  be  steeped 
for  4  j  hours,  as  compared  with  72  hours  for  barley. 

—J.  L.  B. 

Ageing  Whiskey  and  other  Alcoholic  Liquors,  An  Im- 
prored  Process  and  Apparatus  for.  D.  J.  Etly  and 
C.  R.Long,  Louisville,  Kentucky,  U.S.  Eng.  Pat.  18,713, 
Aug.  12,  1897. 

The  lower  end  of  a  funnel-shaped  tube,  closed  at  the  bottom 
and  filled  with  water,  is  placed  within  the  barrel  containing 
the  alcoholic  liquid ;  the  temperature  being  raised  and 
maintained  by  means  of  steam.  When  the  heating  has 
been  continued  sufficiently  long,  steam  is  shut  off  and  salt 
introduced  into  the  tube  to  form  a  strong  brine.  A  refrige- 
rating material,  such  as  gaseous  ammonia,  is  forced  through 
pipes  contained  in  the  tube  until  a  low  temperature  is 
reached.  This  alternate  heating  and  cooling  is  continued 
for  varying  periods — according  to  the  character  of  the 
alcoholic  liquid— until  the  desired  flavour  and  aroma  are 
obtained.  An  apparatus  enabling  several  barrels  of  liquid 
to  be  treated  simultaneously  is  also  described. — J.  L.  B. 


XVIII.-FOODS ;  SANITATION,  WATER 
PURIFICATION,  &  DISINFECTANTS. 

(4.)— FOODS. 

Food  Products,  Antiseptics  in.     F.  Jean.     Kev.  de  Chiin. 
Ind.  1897,  8,  [94],  289— 293. 

Although  the  use  of  antiseptics  is  entirely  forbidden  in 
France,  the  author  states  that  the  authorities  are  often 
very  lax  in  enforcing  the  law,  and  cites  an  instance  in 
which  the  vendor  of  borated  butter  was  acquitted  in  one 
court  and  fined  in  another.  This  laxity,  together  with 
contradictory  judgments,  have  produced  uucertainty  among 
traders  as  to  what  is  permissible,  and  have  encouraged  the 
sale  of  antiseptics  and  preserved  articles  of  food.  Thus, 
hams  preserved  with  borax  are  largely  imported  into 
i' ranee  from  England  and  America,  and,  according  to  Prof. 
Carles,  of  Bordeaux,  immense  quantities  of  fluorides  are 
being  sold  under  various  names  in  that  part  of  the  country. 
In  addition  to  the  more  common  antiseptics,  the  author 
states  that  fluosilicates  and  fluoborates  are  employed,  audi 
he  has  even  found  fluosilicic  acid  in  butter.  With  regard 
to  the  ill-effects  of  preserving  agents  in  general,  he  takes 
boric  acid  as  the  type,  and  quotes  the  toxic  effects  ascribed 
by  Mitscherlich  to  that  substance.  According  to  le  Fere, 
!  borax  is  only  eliminated  from  the  system  very  slowly,  and 
has  been  detected  in  the  urine  40  or  50  days  after  it  had 
been  taken. — C.  A.  M. 

MM,  Preservation  of,  by  Partial  Freezing.     F.  Jean. 
Rev.  Chim.  Ind.  1897,  8,  [93],  267—268. 

According  to  G.  Quesnevi  1c,  the  pasteurisation  of  milk 
is  often  employed  to  conceal  various  forms  of  adulteration, 
noticeably  the  removal  of  cream,  since  skimmed  milk  when 
heated  on  the  water-bath  assumes  the  appearance  of  whole 
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milk.  Now  thai  the  Casse  process  has  proved  successful 
i  commerciul  scale,  he  considers  that  il  should  take  tbe 
place  of  sterilising  hj  heat,  which  altera  the  character  ,i 
tin'  milk.  In  the  carl)  pan  of  1896  the  Casso  Company 
established  two  milk  depots  at  160  — 170  kilometres  from 
Copenhagen,  for  freezing  milk.  and  a  third  depot  in  < lopen- 
hagen for  defrosting and  distributing  it.  In  thcthrei  depots, 
00  lures  ol  milk  can  be  treated  each  daj  al  i  cost  of 
about  |  centime  per  litre.     Inordinary  wi  o  J  of 

till-  total  milk   is  frozen;  in   very   1 1 > •  t   wi 
After  being  frozen,  the  milk,  in  block  12  kilos., 

is  placed  in  isolated   vessels,  which  next  ds  I   op 

with  fresh  milk  and  despatched  to  (  opeohagen. 

A  an  experiment,  300  litres  thus  partially  frozen  wore 
-«-nt  from  Copenhagen  to  Paris,  when  it  was  fonnd,  after 
defrosting,  that  the  milk  was  perfi  i  :  .  normal  in  character 
and  of  excellent  quality. — (  .  A.  M. 

Milk,   Occurrence  of  Alcohol  in.     II.    Weller.     Analyst, 
1897,  [259],964;   Forsch.  Her.  I  B97,  4,  206. 

Koino  (N'ahr.  uud  Genussmittel,  1898,  349)  stated  that 
when  cattle  are  fed  upon  fodder  containing  alcohol,  the 
.alter  does  not  pass  into  the  milk.  The  author,  however, 
obtained  the  following  result*  on  examining  a  milk  derive. 1 
from  a  number  of  cows  which  were  fed  on  distillery 
-lummage  containing  5*9  per  cent  cf  alcohol:  Specific 
gravity  of  milk.  1-0335;  fat,8-89  per  cent.;  total  solids, 
13*807  per  cent.;  and  alcohol  (by  weight),  0-90  per  cent 

—A.  S 

Coffee,  Reno;  Amount  of  Water  in.  I!.  Niederstadt. 
Forsch.  Her.  1897,  4,  Ml. 
With  the  object  of  determining  the  average  percentage  of 
water  in  raw  coffee  as  put  upon  the  market,  the  author 
examined  samples  of  several  different  kinds.  These  were 
dried  to  constant  weight  at  103°  C.  and  gave  the  following 
results  :— Santos  I.,  18"33;  Santos  II..  12-20;  Santo-  III., 
11-23-  Santos  IV..  14- jo  ;  Uahia,  s-54:  Menado.  10'72; 
Java,  10-75;  Columbia,  10-00;  Costa Bica,  10-62;  Gnate- 
mala,  10"  is  ;  and  Santos  V..  945;  the  mean  being  about 
11  per  cent— C.  A.  M. 

Coffee,  Alterations  produced  in,  on  Boasting.     A.  Jucke- 
naok  and  A.  Hilger.     Borsch.  Ber.  1897,  4,  119—135. 

The  authors  have  studied  the  alterations  which  take   | 
wheu  coffee  is  roasted  in  the   usual   manner,  and  with   the 
addition  of  8   or   9  per  cent,   ol    sugar    IS    specified   iu   a 
German    patent,     'flu    chief   results    of   their   experiments 
are:  — 

1.  Caffeine. — In  the  ordinary  process  of  roasting,  coffee 
loses  about  21  per  cent,  of  its  caffeine,  and  about  twice  that 
quantity  when  roasted  with  sugar,  owing  to  the  higher 
temperature  which  is  required  to  caramelise  the  sugar,  so 
.is  Id  glaze  the  coffee. 

8,  l\it. — From  9  to  10  pir  eeut.  is  lost  during  the 
ordinary  process  of  roasting,  and  about  2»  per  cent,  in  the 
glazing  process.  As  a  rule  the  different  constants  of  the 
fat  show  an  increase  on  roasting  by  either  method. 

3.  Organic  Matter.— In  the  author-'  experiment-  the  loss 
on  the  average  amounted  to  1 1  -:S75  per  cent,  in  the  ordinary 
:ing.  whilst  iu  the  glazing  process  it  was  about  10  per 
cent.,  allowance   being  ir  the  amount    of    caramel. 

This  was  determined  by  Stutzer's  method.  20  grins,  of  the 
glazed  beans  were  shaken  in  a  machine  for  five  minutes 
with  500  gnus,  of  water  at  20  C.  The  liquid  was  filtered. 
and  the  residue  in  2.">0  e.e.  of  the  filtrate,  after  deducting 
the  ash,  was  taken  as  caramel.  In  this  way,  on  coffee 
glased  with  9  per  cent,  of  sugar,  there  was  found  1  -40  per 
cent,  of  caramel,  as  against  1  -2d  per  cent,  on  a  sample  of 
Java  coffee  glazed  with  8  per  cent,  of  sugar.  (This 
Journal,  1897,  473.)— C.  A.  M. 

Foods,  Vegetable;  Amounts  of  Ash  and  Irnn  in  certain. 

B.  Niederstadt.     Forsch.  Ber.  is'.'7.4,  140. 
Tuts   paper   gives    the    figures   recently    obtained   by    the 
author  iu  his  analyses  of  various   Tegetable  products   used 
as  food.     The   amount    of  iron   as  Fe;i  ' ,  in   26  samples    of 
American  apple  cuttings,  varied  from  0  •  009  to  0046,  but  as 


pari  of  the  iron   might   havi 

The  mean  percei  nah  in   the  malt 

■  zamined  was  2-5,  aod  the  iron  oxide 
0  '.'l  |  i  i  cent     In  unroasted  eoffi 

■  nd   tr I  I  p.r  oenl 

wh.reas  the  author's  aoalj  sis  ol  it-  it 
considerably  higher  results,  the  i 
0-35  io  o  - 

.  per  cent.    C.  A.  M. 

Mil  It,    Formalin  in;    Detect  IJ  / 

glucinol.    Jorisson.    Bull,  B 
182, 

luufi  r  Will.,  pagi  1045. 

Prohiil  and  Gelatinoid  Substances,  Improved  Method 

\.  II.  All.n  and  A.  B.  Searle.     Al 
1897,  [259   .  2 

Si  i  liml*  r  XXlU.,page  l «> )7. 

i.     ...  Method  of  <  'olUction  and  Analysing  the,  m  <  'a  ■ 
r,'or.i/.N.    C,  A.   Doremus.    J.  Amer.  Chem.  Soc.   1897, 
19,  733. 

Si  .  under  XXIU., pagi   1046. 


in    Apparatu 
Eng.    Pat 


PATBHTS. 

/'  7   Organic  Bodies,     Impts. 

1..   A.   M.   D.  de  Belfort,   Pn 
June  19,  1897 

Set  uiuler  I.,  page  10 

Coffee.  Impts.  in  the   Treatment  of.     S.  Feitler,  Lndwige- 

'  hafeii,  Germany.  Eng.  Pat.  19,845,  Aug.  28,  1- 
Tiii.  coffee  is  treated,  before  or  after  roasting,  with  gelatin 
and  re-in. Hi-  substances,  such  a-  gum,  benzoin,  shellac. 
-tick  lac,  &C.  I  lie  pon  -  of  the  beans  are  thus  hermetically 
closed,  enabling  the  aromi  to  be  preserved  for  a  long 
period. — J.  L.  it. 

(B.)— SANITATION;  WATER   ITRIFICATK  IN. 
Disinfection  of  Hints,  t.     W.  W.  Alexander.     Public  Health. 

Engineer,  1,  543—544  and  557—559. 
1  iik  replies  received  to  a  circular  letter  sent  round  to  the 
chief  sanitary  authorities  of  this  country,  asking  for 
information  upon  certain  points  in  the  disinfection  of 
houses  and  clothiug,  -bowed  that  there  is  a  lack  of 
uniformity  in  the  processes  now  in  use,  but  that  dis- 
infection Io  means  of  sulphur  fumigation  is  the  most  usual 
method. 

As  the  experiments  carried  out  by  Drs.  Koch,  Wolff- 
liUL'el.  lluppe,  and  l'roskauer  proved  this  mode  of 
infecting  rooms  to  be  most  unsatisfactory  and  unreliable, 
the  author  investigated  the  relative  powers  of  other 
lufectants,  ei-.,  corrosive  sublimate,  formic  aldehyde, 
para-fonnie  aldehyde,  and  quiliosol  ("  Cbinosol ").  From 
the  results  obtained  in  these  investigations,  the  following 
-turns  are  made  :  — 

1.  That  disinfection  of  rooms  by  means  of  sulphur  gas 
should  ceas  s  fficlencyto  kill  all  germs  appears  to 
be  mere  than  doubtful. 

2.  That  the  walls,  floors.  aDd  ceilings  of  rooms  should 
be  sprayed  with  a  formalin  (formic  aldehyde)  solution. 
1  in  B0,  or  with  a  solution  of  qmnosol,  1  in  1,000. 

The  benefits  accruing  from  adopting  the  above  method 
(S  )  mav  be  summarised: — 

1.  The  disinfectant  may  be  applied  immediately  to  the 
floors,  waits,  and  oeUii 

2.  The  disinfectant  used  is  not  harmful,  either  to  the 
men  carrying  out  the  work,  or  to  the  occupant-  of  the 
rooms,  should  it  eventually,  after  becoming  dry,  float  into 
the  air  as  dust. 

:;.  The  disinfectant  in  solution  is  of  snfficient  strength  to 
kill  all  germs. 

I.  The  necessity  of  sealing  up  the  rooms  for  hours  would 
be  abolished,  and  the  tenants  would  practically  occupy  the 
rooms  almost  immediately  after  the  spraying  process  had 
been  concluded. 
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5.  The  spraying  process  may  be  carried  out  in  the  time 
taken  for  sealing  up  the  rooms  in  the  sulphur  process. 

6.  The  process  is  much  cheaper  than  sulphur  fumigation. 
A  number  of  rules  are  also  added  for  the  guidance  of  the 
men  carrying  out  the  disinfecting  work,  and  relate  to  the 
wearing  and  disinfecting  of  the  overalls  worn  and  the 
washing  out  and  fumigation  of  the  vans  employed  for 
the  collection  and  delivery  of  articles. — W.  P.  S. 

PATENTS. 
Filter    for  Sewage   Effluent   and   the  like.  An   Improved. 

(  .   Fell,  Hanley,  Staffordshire.     Eug.  Pat.  22,768,  Oct. 

14,  1896. 
Thk  crude  sewage,  just  before  flowing  into  the  precipita- 
tion tanks,  is  made  to  pass  through  perforated  zinc  boxes 
containing  chloride  of  lime  ;  and  the  effluent  from  the 
tanks  is  made  to  pass  through  similar  finely-perforated 
boxes  also  containing  chloride  of  lime. — L.  A. 

Sewage  Sludge,  Improved  Process  for  Treating.  B. 
Walker,  Hawes,  Yorkshire.  Eng.  Pat.  24,833,  Nov.  6, 
11*96. 
A  -jiall  quantity  of  peat,  intimately  mixed  with  sewage 
sludge,  makes  the  latter  much  more  porous  and  combustible. 
EvenO'5  percent,  of  peat  dust  greatly  facilitates  the  filtration 
and  pressing,  but  a  larger  quantity,  1  of  dry  peat  to  7  of 
water  in  the  sludge,  is  preferable.  The  pressed  cake  may- 
be broken  up,  mixed  with  more  sludge  and  re-pressed 
several  times,  and  will  burn  by  itself  in  a  furnace,  or  even 
in  the  open  air.  if  the  tire  be  started  with  dried  cake  or 
other  fuel,  especially  if  grease  or  soap  be  contained  in  the 
age. 
"  When  iron  preeipitauts  are  used,  the  ash  consists  largely 
of  magnetic  oxide  of  iron,  and  is  an  excellent  filtering 
medium.  The  filter  is  constructed  of  furnace  clinker, 
broken  and  sifted  into  various  sizes,  and  arranged  iu  layers. 
The  calcined  sewage  sludge  forni9  the  top  layer  which, 
when  choked,  is  shovelled  off,  pressed,  and  re-calcined. 
The  filter  is  kept  aerated  by  means  of  air-pipes  communi- 
cating with  the  various  layers. — L.  A. 

Filtering  Apparatus  [Water'],  Imjds.  in  and  relating  to. 
II.  II.  Lake,  45,  Southampton  Buildings,  London,  W.C. 
From  "  La  Societe  Ch.  Prevet  et  Cie.,"  Paris.  Eng.  Pat. 
25,710,  Nov.  14,  1896. 

The  filter  consists  of  two  shells  of  unsized  paper,  which  arc 
connected  at  their  edges,  and  enclose  a  lens  of  perforated 
metal,  or  of  porous  material  such  as  carbon.  The  liquid 
trasses  through  the  filter  from  the  exterior  to  the  interior, 
the  lens  being  formed  with,  or  serving  as,  a  chamber  for 
the  reception  of  the  filtered  liquid,  and  being  fitted  with  a 
delivery  nozzle,  &c.  The  filter  thus  constructed,  forms  a 
portable  or  pocket  filter,  suitable  for  use  by  soldiers, 
sportsmen,  &c,  but  a  number  of  filtering  elements  may  be 
combined  in  a  single  apparatus,  several  arrangements  of 
such  combinations  being  described  in  the  specification: 

— R.  A. 

Drains,    Improved  Means  for    Testing  and  Disinfecting. 

C.  T.  Kingzett,   Chislehurst,   Kent.     Eng.   Pat.  '28,090, 

Dec.  8,  1896. 
Any  suitable  material  which  emits  smell  or  smoke  on 
simpie  exposure,  or  on  being  wetted,  or  a  disinfectant, 
is  contained  in  a  small  metallic  cylinder  open  at  one  end, 
and  so  inserted  open  end  uppermost,  into  a  larger  cylinder 
containing  a  spring,  or  having  an  elastic  band  stretched 
over  its  mouth,  that  when  flushing  takes  place  by  means  of 
water,  the  spring  or  elastic  diaphragm  is  released,  causing 
the  inner  case  to  be  forced  out  and  the  material  liberated. 

— L.  A. 

Garbagi ,  rend  the  Recovery  of  Ammonia  therefrom  :  Method 
and  Furnace  for  the  Incineration  of  so-called.  J.  P.O. 
de  Bonardi,  Marquis  du  Menil,  Paris.  Eng.  Pat.  29,009, 
Dec.  17,  1896. 

Kiiise  matter,  such  as  city  garbage,  alter  separation  of 
incombustible  substances  and  of  powder  directly  applicable 
a-    a   manure,  is  charged   through    hoppers   provided  with 


valves  so  constructed  as  to  exclude  free  passage  of  air, 
into  a  distilling  chamber  constituting  the  upper  part  of  the 
furnace.  The  refuse  is  carried  forward  on  trays  by  endless 
chains  to  the  front  of  the  furnace,  where  the  bottom  of  the 
chamber  slopes  downward,  and  is  provided  with  valved 
apertures,  through  which  the  charred  refuse  descends, 
passing  into  the  incineratiug  chamber,  whence  the  ash  is 
delivered  into  a  closed  ash  pit.  The  incinerating  chamber 
is  supplied  with  air,  in  such  quantity,  that  whilst  ensuring 
combustion,  excess  of  oxygen  is  avoided,  and  the  reducing 
gases  resulting  are  led  through  a  series  of  chambers  in 
which  the  greater  part  of  the  heat  is  withdrawn  for 
utilisation,  so  that  they  may  pass  into  the  distilling  chamber 
at  a  temperature  not  exceeding  650J  C.,  the  temperature  of 
the  incinerating  chamber  varying  between  1,000°  and  1,500' 
C.  The  gaseous  products  of  distillation  are  withdrawn  by 
a  fan  into  ammonia-absorbing  apparatus. — E.  S. 

Seiv.ige,  Impts.  in  and  relating  to  Matertttl  for  Use  in  the 
Treatment  and  Purification  of,  and  other  Impure 
Waters.  W.  li.  Bottotnley,  London.  Ene.  Pat.  29,288, 
Dec.  21,  1896. 

Native  aluminous  and  ferruginous  calcium  phosphate  is 
ground,  and  treated  with  sulphuric  or  hydrochloric  acid,  in 
sufficient  proportion  to  form  soluble  aluminium  and  iron 
salts  with  the  phosphate.  The  mixture  is  used  in  pre- 
cipitating sewage,  from  8  to  10  grains  per  gallon  of  sewage 
being  recommended  in  ordinary  cases. — E.  S. 

Sewage  and  the  like,  Impts.  in  or  relating  to  the  Filtration 
of.  J.  Guthrie,  Hawick,  Roxburghshire,  N.B.  Entr. 
Pat.  18,974,  Aug.  17,  1897. 

The  invention  is  a  mechanical  device  for  automatically 
controlling  the  operation  of  two  or  more  filters  working  in 
rotation.  As  each  filter  becomes  full  of  liquid,  a  float  rises 
which,  by  tilting  the  inlet  trough,  diverts  the  influent  to 
another  filter,  and  at  the  same  time  opens  a  valve  which 
discharges  the  first  filter. — L.  A. 

(C.)— DISINFECTANTS. 

PATENT. 

Formic  Aldehyde  Vapours,  Impts.  iu  the  Production  of. 
G.  B.  Ellis,  London.  From  La  Societe  Chimique  des 
Usiues  du  Rhone,  formerly  Gilliard  P.  Monnet  etCartier, 
Lyons,  France.     Eng.  Pat.  27,656,  Dec.  4,  1896. 

The  method  claimed  consists  in  mixing  a  solid  polymer  of 
formic  aldehyde  (for  instance,  trioxyrnetbylene)  with  water 
and  then  heating  the  mixture  to  130° — 135°  C.  in  an  auto- 
clave capable  of  resisting  a  pressure  of  5 — 6  atmospheres. 
It  is  found  preferable  to  mix  100  parts  of  the  solid  polymer 
with  40  parts  of  sea  salt  (or  other  normal  salt)  and  to  press 
this  mixture  into  cakes,  for  convenience  in  transport. 

— W.  P.  s. 


XIX.-PAPER.  PASTEBOARD.  Etc. 

Observations  [and   Analytieed  Methe>ds   used]   in   tin    cast 
of  some  of  the    Chemical   Substances   i>i    the    Trunk.',  of 
Trees.     F.  H.  Storer.     Bull.  Bassey  lust.  1697,  2,  386. 

See  under  XXIII.,  page  1019. 

Filter  Papers,  The  Reaction  of.  L.  Magnier  de  la  Source. 
Rev.  Intern,  falsitic.  10,  165  ;  C'hem.  Centr.  1897,  2, 
[17],  909. 

See  under  XXIII.,  page  1010. 


XX.-FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES  AND  EXTRACTS. 

Oxygen,    Industrial    Preparation     of.      Uutremblav    and 
l.ugan.     J.  Pharm.  et  deChim.  1S'J7,  6,  [9], 392— 396. 

1 1 : — 1 1 ';  du  MotayV  well-known  mangar.ate  process  is  carried 
I  out  best  under  a  slight  pressure,  it    is    said,  and  so  that  th 
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entry  of  air  or  furnace  gases  is  impoaaible.     The  oxygen  i- 
forced  to  the  gas  holder  by  the  steam  pressure,  thusnvo 
imparities  arising  from  n   lubricated    pump.     The   purifier 
consists  of  a  horizontal  cylinder,  divided  bj    screens 
log  the  purify ing  mixture  over  which  the  II. 

furnace  consists  of  n  generator,  combustion  chamber,  and 
two  beating  chambers,  each  containing  ten  vertical  retorts. 
These  retorts  ai  I  with  systems  of  pipes  for  leading 

in   air  and  steam,  and  for   conveying    away     nitrogen   or 
oxygen.     The  distribution  of  the  g.is,  to  or  from  the  retorts, 
is  effected    by   ten  counterpoised  valves   worked   by  com 
pressed  air.     A  distributor,  worked  electri 

ipressed   air    to   the  piston  moving  each   valve.      rhe 
gas-holder  is  provided  with  a  condenser.     I  p  to  the  pri 
two  serious  defects  have  prevented  the  success  of  the  I 
da   Siotaj    process— the   settling  of  the    mixture  and    the 
evaporation  of  the  soda.    The  use  of  horizontal  retorts  with 
a  thin  layer  of  manganate  in   small  lumps   had  avoided  the 
fir-t  defect,  but  this  disposition  of  the  material  led  to  the 
formation   of  channels.     The  patent-  of  Lawson   (18 
Bowmann  ( 1891 ),  Parkinson  ( L891 '.  Fanta  (1S91  I,    '-' 

IS),  &c,  endeavoured  to  overcome  thi  settling  by  tin- 
use  of  various  admixtures  with  the  manganate.  The 
authors  have  found  the  solution  of  the  problem  "  in 
mechanical  arrangements  applicable  to  vertical  retorts." 

The  compressor  is  of  the  compound  type,  the  pistons 
lubricated  by  an  injection  of  water,  which  is  extracted  from 
the  gas  before  it  reaches  the  cylinders,  by  passage  through 
a  refrigerator.  A  furnace  containing  20  vertical  retorts, 
140  mm.  in  diameter  and  24  ui.  high,  will  make  in  J I 
hones  loo.. in.  >l  oxygen  free  from  carbon, and  containing 
94 — 9fi  per  cent,  of  pure  oxygen. — A.  C.  W. 

Cerium.    0.  Boudouard.    Comptes   Rend.  1897, 125,  [20], 

772—774. 

Ceriuv  sulphate,  free  from  thorium, was  precipitated  by  lead 
acetate  and  excess  of  lead  removed  as  Sulphide.  In  the 
cerium  acetate  solution  on  standing,  a  precipitate  formed, 
which  «as  converted  into  the  sulphate,  and  the  sulphate 
was  analysed  by  ignition.  The  atomic  weight  Ce  137*85 
was  deduced  from  the  results  of  this  process.  In  the  same 
way.  the  recrystallised  sulphate  nave  Ce  =  137*85,  and  the 
salt  obtained  from  the  mother  liquors  Ce  =  135*1. 
mother  liquor-  of  the  basic  acetate  were  separated  into  four 
tractions  ;  these  save  figures  ranging  from  136*05  to  139*  1. 
Hydrogen  peroxide  partially  precipitate-  Cerium  from 
solutions  of  its  acetate:  the  precipitated  oxide  was  con- 
verted into  sulphate  and  this  <alt  fractionally  crystallised. 
The  fraction-  gave  atomic  weights  between  137*15  and 
137*6.  The  cerium  precipitated  as  oxalate  from  the 
residual  hydrogen  peroxide  liquor,  gave  results  from  137  35 
to  139;>.  " 

lium  sulphate  was  fractionally  precipitated  by  i>0 
siom sulphate.  From  the  fractions  results  ranging  between 
133*0  and  138*75  were  obtained.  The  author  concludes 
that  oxide  of  cerium  is  accompanied  by  small  quantities  of 
the  oxide  of  a  metal  of  lower  atomic  weight,  which  metal 
can  form  a  dioxide  and  an  insoluble  double  sulphate  with 
potassium  sulphate. — A.  C.  \V. 

Silver,  Colloidal.     A.  Lottermoser  and  E.  von  Meyer.     J. 
Prakt.  Chem.  1S97.  56,  [17— IS],  241—247. 

Few  quantitative  observations  on  the  conversion  of  col- 
loidal into  common  silver  have  been  made.  The  use  of 
"soluble  silver"  as  an  ointment  in  septic 
surprising  effects  ;  and  it  was  found  that  the  -ilv. 
into  the  fluids  of  the  body,  in  spite  of  the  tact  that  they  all 
contain  small  quantities  of  sodium  chloride,  which  ordinarily 
precipitates  silver  from  the  aqueous  colloid  solution.  This 
behaviour  was  explained  by  the  discover)  that  albumin 
partially  or  wholly  prevents  the  precipitation  of  colloidal 
silver  by  sodium  or  hydrogen  chlorides. 

The  conversion  of  silver  from  the  colloidal  to  the 
insoluble  form  was  observed  by  the  following  titration 
method: — a  c.c.  of  a  0*5  per  cent,  aqueous  solution  of 
colloidal  silver  was  diluted  with  a  known  volume  of  water, 
and  standardised  solution  of  an  acid  or  salt  was  run  in  from 
a  burette.     At  one  point  a  sharp  change  from  the  original 


eoffei   brown  ooloiu    to  green  could  l»    detected,  but    the 

ived  »lcn  a  drop   of  il- 
liquid brought  on  filter-paper  appi 
for  the    tine    parti 

solution  used,  was  free  from  insoluble  silver,  bol  contained 
i  ammonium  citrate.     With  regard  to  ■  Ids,  it  was 
found  that  the  quantity  needed  t-> 

.-ui    ..t 
affinity  of  the  acid,  hot  thai  il  rith  the  di 
dilution  of  the  silver  -..hit;..::  'li  :i  prolon- 
gation of  the  ui dlowed  !--;   the  i    -  ti           rh<   following 

gives  the  volume  i  iii  c.c  i  ..t  n.iriiid  solutions  ol  certain 
acids,  which  precipitates  the  -dver  from  25  ex.  of  0*1  per 
cent,    colloidal    solution:  —  formic     4*75,  racetic 

0*1)8,    trichloracetic    0*25,     eyanaoetic    0*8,    oxalic    1*2, 
nutlOnic    2*41,    succinic     16*25,     and      tartaric    .!    7 
volume  for  !  X.  sulphuric  a- id  is  '.'  ■  1  ■')  c.c. 

The  action  of  salt-  on  the  silver  solution  varie-  according 
to  their  nature  Small  quantities  of  the  alkali  salt-  ol  acids 
which   form   -ilver  salt-  soluble  with  difficulty,  precipitate 

the    silver,    hut     alkali    sal'-  which    form    n-adilv- 

soluble  silver  salt-  do  not  throw  down  all  the  -ilv,-r  in  the 
insoluble  form,  even  when  present  in  much  larger  amount 
\  cry    small     quantities     Of    -alt-     of    tie-    heaV"     and     earth 

metals  effect   the  change.     The  halogens  readily  con 

idol  silver  into  salt-,  which  also  behave  as  colloid- :  thus 
when  3  per  cent,  alcoholic  solution  of  iodine  is  added  to 
dilute  colloidal   silver,   a  milky    and  yellowish-white    liquid 
results.     The  whole  of  the  silver  iodide, however,   -  thri 
down  by  a  small  addition  of  mineral  acid. 

Colloidal  silver  is  a  very  feeble  conductor  of  the  electric 
current,  which,  however,  causes  a  migration  of  the  parti- 

-  spongy  silver  accumulates al  the  cathode  :  and  at  the 
anode  there  collect-  a  brown  mud  of  -ilver  only,  which 
yields    a    green    aqueous    solution.       When    dried    in  the 

ccator  this  modification  chai  len-yellow, 

is  insoluble  in  water.— J   A.  B. 

Sodium  Iodide.     J.  C.  I'miiey.     Tharm.  .1.  Is',i7,  59, 
[1424],  312. 

under  KX.W..page  1051. 

Protargol  {Albumin  containing  Sil        .  A     ■  -■».   <  I.  I.oew. 
Chem.  Zeit.  21,  [84],  876. 

PkOTAKGOI  is  the  name  given  by  Kichengrun  to  ;i  com- 
pound of  albumin  containing  silver,  in  which  the  silver 
(8*3  per  cent.)  is  present,  not  as  a  salt,  but  in  molecular 
combination.  The  compound,  on  account  of  its  bactericidal 
action,  has  found  application  in  therapeutic!  states 

that  he  prepared  such  compounds  in  1883,  by  the  continued 
heating  of  albumin  with  ammoniaeal  -ilver  solution.  The 
silver,  which  can  neither  be  precipitated  by  sulphuretted 
hydrogen  nor  hydrochloric  acid,  varies  in  amount  with  tlit 
quantity  of  -iiver  nitrate  used.  Addition  of  caustic  potash 
causes  a  marked  enrichment  in  silver,  and  preparations 
lining  from  32  to  82  per  cent,  of  silver  may  be  ohtained. 

—J.  T.  C. 

Chloroform,  Bromoform,  uml  Chloral  ;   !>■   »'«• 
by  Aqueous  Potask.    A.  Desgrez.     Comptes  Bend.  IS 

125. 

iholio  potash  decomposes  chloroform  to  form  po- 
siuui  chloride    and    formate.       Prunier  has  shown  that  at 
temperatures  below  30  s  of  formate  are  prof. 

but  chiefly  carbon  oxychloride,  ami  a  little  hydrogen     The 
author   finds  that  chloroform   is    decomposed   by    aqueous- 
pol  i-h  in  the  cold,  with  the  production  of  carbon  monoxide. 
(   lit  :     -    Kuli    -    KC1  -  2HC1   -    CO.       This    is  th-    prin- 
cipal reaction  when   10  grms.  of  chloroform,  400  grm- 
water.  and  50 grms.  of  nota-h  are  mixed.    Light  accelet 
the  reaction.      Bromoform   is   decomposed  more   slowly    by 
of  its  lower   solubility  ;  insoluble   iodoform  -hows  no 
decomposition.     Chloral  is  more  rapidly  decomposed  than 
chloroform,  the  heat  generated  by   its    fir-t    decomposition 
accelerating    the    second.       Ammonia    and    the    alkaline 
bicarbonate^  do  not  produce  this  reaction,  but  Andre  has 
shown  that  it  takes  place  with  water  alone,  in   sealed  t 
—  -j:.  .  —  A.  i  .  W. 
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;n     [Aqueous    Solution     of    Tertiary     Tricldorobrt:/' 

7]  :  A  new  Ansesthetic.  Apoth.  Zeit.  1897,12,  ,;ms 

A    m:w   synthetic    body    has   been    introduced,   which   is 

stated  to  be  an  aqueous  solution  of  tertiary  triehlorobutjl 

alcohol,  bavins  marked  anaesthetic  and  hypnotic  properties. 

—J.  0.  B. 

Strophanthus  Seeds,  Adulteration  of.    P.  Siedler.     Ber. 
Pharm.  Ges.  1S97,  7,  2-22. 

SteOPHANTHOS  seeds  are  often  adulterated  with  those  of 
the  African  plant  Kicksia  Africana.  With  the  aid  of 
a  simple  lens  they  can  be  distinguished,  the  Kicksia 
-eeds  being  smooth,  spiral,  or  S-shape.  not  flat,  and  with 
base  and  tip  about  equally  pointed,  while  the  Strophanthus 
seeds  always  show  traces  of  hairs,  are  flatter,  rounded  at 
the  base  and  sharp  at  the  tip.  The  cross  section  shows  the 
cotyledons  much  folded  in  the  Kicksia  seeds,  but  parallel  in 
ihe" others.  Treated  with  strong  sulphuric  acid,  the  cross 
ion  of  the  Kicksia  seeds  turns  first  brown,  then  red, 
whilst  that  of  the  Strophanthus  seeds  turns green. — J.  T.  D. 

Pine  Oils,  American.     Semi-Annual  Report  of  Schimmel 
and  Co.,  Oct.  J  897,  4  7. 

Oil  of  Fir  Needles. — Distilled  from  the  leaves  of  Pinus 
sylveslris,  this  oil  had  a  sp.  gr.  of  0-884,  and  a  rotation 
cf—  24'  8'.  This  levo-rotation  is  noteworthy,  since  it  agrees 
■with  that  of  the  English  distilled  oil ;  the  German  and 
Swedish  oil  is  dextrogyrate.  The  American  oil  contained 
bornyl  acetate,  which,  from  the  acid  number,  34 "8,  is 
present  to  the  extent  of  12  ■  1  per  cent.  The  oil  was 
soluble  in  8  vols,  and  more  of  90  per  cent,  alcohol. 

Oil  of  Hemlock  Needles. — Distilled  from  the  leaves  of 
Abies  canadensis,  the  specific  gravity  was  0*911  and  the 
rotation  —  25°  22',  at  16°  C.  The  oil  contains  38  per  cent. 
of  bornyl  acetate,  and  is  soluble  in  one  or  more  parts  of 
90  per  cent,  alcohol. 

Od  of  Spruce. — Distilled  from  needles  of  Picea  nigra. 
The  specific  gravity  was  0*930  and  the  rotation  —  23°  50', 
at  18°  C.  The  oil  contained  31-8  per  cent,  of  bornyl 
acetate,  and  was  soluble  in  ^  vol.  of  90  per  cent,  alcohol ; 
on  further  addition  of  4i  vols,  the  solution  becomes 
opalescent. — J.  O.  B. 

Larch  Needle  Oil.     Semi-Annual  Report  of  Schimmel 
and  Co.,  Oct.  1897,  61. 

The  needles  of  Larix  europxa  yielded  only  0-22  per  cent. 
of  oil  on  distillation.  This  had  the  sp.  gr.  0-878,  and  was 
dextrogyrate  +  0  '2'-!',  at  18°  C.  It  was  soluble  iu  90  per 
cent,  alcohol,  and  its  acid  number  was  23*3,  which,  alter 
acetylisation,  was  increased  to  46. 

Presuming  the  ester  of  larch  oil  to  be  bornyl  acetate,  as 
is  the  ease  with  most  coniferous  essential  oils,  the  first 
figures  would  indicate  8*9  per  cent,  of  bornyl  acetate, 
equivalent  to  6-5  per  cent,  of  combined  borneol,  while  the 
latter  figures  indicate  6  '14  per  cent,  of  free  borneol;  the 
total  borneol  being  therefore  12 '76  per  cent. 

Submitted  to  fractional  distillation,  the  following  results 
■were  obtained  : — 

From  160°  to  165=  C,  30  per  cent. ;  from  165°  to  170"  C, 
■1 1  per  cent. ;  from  170°  to  180°  C,  16  per  cent. ;  from  180° 
to  190°  C,  8  percent. ;  from  190°  to  200°  C,  4  per  cent.  ; 
from  200°  to  230°  C,  9  per  cent.     Residue,  9  per  cent. 

The  oil  had  a  pleasant  larch  needle  fragrance  ;  the  small 
yield  and  the  difficulty  in  obtaining  large  quantities  of  raw 
material  are,  however,  drawbacks  to  its  considerable  com- 
mercial use.— J.  < ).  B. 

Star  Anise,  Cultivation  of,  in  China,  and  Method  of 
Distilling  Ihe  Oil  from.  "  Decennial  Reports,  1882  to 
i  s '. 1 1 ,  of  Trade,  &c,  of  the  Ports  open  to  Foreign  G'om- 
nierre  in  China  and  Cores."  Published  by  order  of 
Inspector-General  of  Customs,  Shanghai,  1893;  through 
Semi-Annual  Report  of  Schimmel  and  Co.,  Oct.  1897,  57. 

The  Lungshow  -tar  anise  is  considered  better  than  that 
produced  in  the  Po-se  district,  and  yields  more  oil.  The 
trees,  originally  wild,  but  now  frequently  cultivated,  grow 
on  hill  sides,  where  the  sloping  ground  prevents  water 
from  standing  around  the  roots,  yet  retains  enough  moisture 


as  the  rain  runs  down  from  the  higher  ground  above.  The 
trees  are  very  liable  to  injury  from  smoke,  and  as  the 
common  habit  in  clearing  fields  is  to  burn  the  grass  and 
debris,  the  neighbourhood  of  villages  is  avoided  in  selecting 
a  place  to  plant,  and  the  dry  grass  beneath  the  trees  is  cut 
and  carried  off  yearly  to  prevent  the  spread  of  accidental 
tins.  Young  trees  bear  fruit  suitable  for  commercial  pur- 
poses after  10  years,  and  trees  100  years  old  still  bear.  The 
yield  of  the  same  tree  varies  much  from  year  to  year,  and 
trees  that  produce  every*  year  are  rare.  The)*  flower  at  the 
beginning  of  February,  and  the  anise  fruit  is  gathered  in 
August  and  September.  Fresh  anise  fruit  is  worth  ordinarily 
5.50  dols.  per  picul. 

The  oil  is  extracted  from  fresh  anise  fruit  by  distillation. 
Steam  passes  throtigh  a  wooden  cylinder  containing  the 
anise,  placed  over  the  boiler,  into  an  earthenware  jar, 
where  it  is  condensed  by  cold  water  placed  in  a  pan  on  the 
top.  The  condensed  mixture  of  water  and  oil  flows  through 
a  pipe  into  a  tin-lined  box  of  two  compartments,  in  the 
partition  between  which  is  a  hole  near  the  top.  The  oil 
floating  on  the  top  of  the  water  is  drawn  off  through  this 
hole  into  the  other  compartment.  The  process  takes  several 
days. 

Fresh  anise  fruit  yields  3  per  cent,  of  oil,  and  a  picul  of 
oil  is  worth  from  180  dols.  to  190  dols.  For  transport  it  i* 
packed  in  tins  of  32  to  35  catties  weight,  and  sent  overland 
to  Hong  Kong. — J.  O.  B. 

Cardamom    Oil    (from    Various  Species  of  Cardamoms). 
Semi-Annual  Report  of  Schimmel  and  Co.,  Oct.  1897,  10. 

Oil  of  Malabar  Cardamoms. — The  fruits  of  Elettaria 
cardamomum  gave  2*14  per  cent,  of  light  yellow  oil  closely 
resembling  in  odour  the  commercial  oil  derived  from  Ceylon 
cardamoms.  The  specific  gravity  was  0*943,  and  optical 
rotation  +  34°  25'  at  19°  C.  It  was  soluble  in  four  or  more 
volumes  of  70  per  cent,  alcohol.  The  saponification  factor 
(acid  number)  was  132,  indicating  a  high  percentage  of 
ester.  The  acid  constituent  of  this  ester  was  found  to  be 
acetic  acid.  On  fractional  distillation,  cineol  and  a  small 
amount  of  an  optically  active  terpineol  were  obtained.  The 
latter  was  strongly  dextrogyrate,  the  figure  being  +  83°  31' 
at  21°  C.  It  further  differed  from  the  terpineol  of  cajaput, 
which  is  optically  inactive,  in  giving  a  nitrolpipendine 
melting  at  151°— 152°  C.  instead  of  159°— 160°  C,  the 
melting  point  of  that  compound  from  inactive  terpineol. 

Oil  of  Siam  Cardamoms. — The  fruits  of  Amomum  car- 
damomum, which  occasionally  appear  in  the  London  drug 
market,  where,  from  their  eamphoraceous  odour,  they  are 
known  as  "camphor  seeds,"  yielded  2*4  percent,  of  oil, 
which  was  semi-solid  at  ordinary  temperatures,  liquefying 
at  42°  C,  when  it  had  a  specific  gravity  of  0*905  and  a 
rotation  of  +  38°  4'.  The  odour  of  camphor  or  borneol 
was  very  marked  in  this  oil.  Its  saponification  factor 
(acid  number)  was  18*8.  On  acetylisation,  this  was  in- 
creased to  77*2,  corresponding  to  the  presence  of  22*5 
per  cent,  of  borneol.  B3*  eentrifugation,  the  stearoptene 
was  eliminated,  and  subsequently  separated  by  crystallisa- 
tion from  petroleum  spirit  into  dextrogyrate  borneol  and 
dextrogyrate  camphor  in  approximately  equal  proportions. 

Oil  of  Cameroon  Cardamoms.— The  fruits  from  which 
this  oil  was  distilled  were  identical  with  those  of  Madagascar 
cardamoms,  and  are  derived  from  Amomum  danielli.  The 
yield  was  2*33  percent.  The  specific  gravity  was  0*907, 
and  the  rotation  —  20°  4'.  The  odour  is  similar  lo  that  of 
ciueol,  which  body  was  detected  in  the  oil  by  the  iodol 
reaction. 

Oil  of  Grains  of  Paradise. — The  seeds  of  Amomum 
melegueta  gave  0*75  per  cent,  of  oil,  which  had  a  specific 
gravity  of  0*894  and  a  rotation  —  3°  58*',  and  was  soluble 
in  10  to  11  volumes  of  90  per  cent,  alcohol. — J.  O.  B. 

Harmiue  and  Harmalme. — III.     O.  Fischer.     Ber.  1897, 

30,  [16],  2481— 2489. 
The  earlier  researches  (Ber.  18,  400  ;  and  22,  637)  on  the 
alkaloids  obtained  from  the  seeds  of  Pcganum  harmala  had 
shown  that  harmaline,  CnHnN.,(),  is  dihydroharmine, 
and  that  both  alkaloids  gave  on  oxidation  the  base  C8H3N.,, 
apoharmine.  Harmine  aud  harmaline  are  optically  inactive. 
The  former  may  be  obtained  from  t,he  latter  by  oxidation 
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witli  nitric  ncid, 

Bolution.      Both  alkaloids  form  addil  unds    «itli 

methyl  iodide,  which,   decompos.  1   by  alkali,  yield  diethyl 
harmtne   and   methyl   harmaline.      The   tertiarj 
obtained  combim    with  methyl  iodide.     I  rminc 

compound,  dimcthylharmine  was  ohtaiued. 

By  reduotion  ot  harmaline  by  sodium  in  aniylic 
solution,  dihydroharmalinc  (tetrahydrobarmine)  is  formed. 
This  substance,  as  also  dihydro-apoharmine,  had    ah 
been   shown   t..    be    ■    secondary  base,     tlarmii 
obtained  by  the  oxidati  in  of  harmine   or  harmaline  with 
chromic  acid  in  acetic  acid  solution.     Methylharminic 
(',,,11  N  ■  >  1 1  li  ),  is  produced  1>.\  the  oxidation  of  methyl- 
harmine,  or  by  the  methylation  of  harminic  acid. 

Apoharmine,    (  JI,N  .    yields     the      nitro    com 
C,11:N  iNi1  i  by  the  act  on  of  concentrated  n  itri.-  acid, 
methylapohanuine,  <    UN    I  II  ,),  on  the  decomposition  of 
its  methyliodide  compound  with  potash. —  A.  i     \\  . 

i     terete  Flower  Oils  (So-called).    Semi-Annual  Report 
ofSchimmel  and  Co.,  Oct.  1897,  66. 

Os  account  of  its  solubility  in  str.m:;  alcohol,  myristic  acid 
has  lately  been  used  for  the  preparation  of  ''concrete 
flower  oils."  When  submitted  to  distillation,  or  exposed 
to  a  temperature  of  100  I  .  the  following  non-volatile 
residues  were  left  with  various  samples  of  "  concrete  flower 
oils": — Jasmine,  about  SO  per  cent.;  Lilac,  about  4'.'  per 
cent.:  Acacia  about  69  per  cent.:  Rose,  about  73-8  per 
cent.:  Mignonette  about  85  per  cent.;  Violet,  aboul 
per  cent. — .1.  1 1.  B. 


Rosemary 


Oil.     Semi- Annual  Report  of  Schimmel  and 
Oct.  1897,  52. 

Is  order  to  determine  if  the  presence  of  pinene,  previously 
noted  in  rosemary  oil.  was  due  to  the  addition  of  turpentine, 
or  if  that  terpene  was  a  natural  constituent  of  the  oil,  a 
collection  of  rosemary  leaves  from  several  Dalmatian 
islands  has  been  distilled  in  Leipzig  and  the  oil  examined. 
This  oil  was  found  to  contain  dextrogyrate  pinene  and 
camphene,  and  the  same  constituents  were  present  in  a 
good  Italian  sample  of  the  oil.  The  mere  presence  of 
pinene  cannot,  therefore,  alone,  be  regarded  as  evidence 
of  adulteration. 

Simple  fractionation  was  found  to  be  r.f  little  value  in 
determining  the  quality  of  the  oil,  since  the  same  oil  gave 
different  results  according  to  the  method  of  distillation,  or 
the  form  of  the  retort  employed.  The  variations  of  atmo- 
spheric pressure  also  greatly  interfered  with  the  result. 
Large  additions  ot  turpentine  can,  however,  be  detected 
in  this  manner,  since  when  more  than  20  pier  cent,  of  the 
oil  distils  below  1 7o  t '.,  it  can  safely  be  regarded  as 
adulterated 

Small  additions  of  French  oil  of  turpentine  can  be  detected 
by  the  rotation  of  the   first  fraction.     This   should  al 

be  ilt  xtrogyrate. 

A  pure  ros,mary  oil  should  therefor.  --    he  follow- 

ing characters :  — Specific  gravity  should  not  fall  below 
0-900.  The  oil  should  be  dextrogyrate.  One  volume  of 
the  oil  should  give  a  bright  solution  with  J  or  more  volumes 
of  90  per  cent,  alcohol  :  also  with  10  parts  of  So  per  cent. 
alcohol. 

The  first  fraction  of  10  per  cent,  obtained  by  distillation 
should  be  dextrogyrate.  The  following  figures  were 
obtained  from  various  specimens  of  oil  distilled  in 
Leipzig:  — 
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this  oil  before  submitting  it  to  analye 

vain 

in  ii  occ  ut  in  differe 

Notwithstanding   this,   the    |,, ., 

giving  analytical    certificates   on    sat 

limited  number  of  bottles,  which  are  erroi 

represent    the   aldehydic   value  of  a    large  |    |be 

oil.      \n  original  case  of  cassia  oil, 

assaying  from  ■  at,  of  cinoami. 

Wat    found    to    give    66,78,77,    and    77    to    " 

that  l'o.l\  respectively,  from  tbefoui  bottl  lined. 

I  In-  mean  aldeliMlie  value  of  this  particular  case  of  oil  fell 
therefore  just  below  7"i  per  cent. 

Purchasers  of  this  oil  should  stipulate,  whei 

the  basis  of  analytical  result-,  that  the  oil  actually  pur.-! 

should  ba\  trained,  or  else  the  whi 

should   be  "worked"  previous 
efficiently  sampled. — J.  0.  B. 

Capsicum,    Actir,     Principle    <>/'.     .1.    Morl.it/.     Pharm. 
fur   Ross.    imi7  :   through  Pharm.    B 
14.  535. 

Capsicum  fruits  and  powder  were  first  freed  from  fat  with 
petroleum  spirit  and  then  extracted  with  ether.  The  residue 
obtained  on  distilling  off  the  ether  was  saponified  with  just 
sufficient  solution  of  K 1 1 <  > .  then  again  extracted  with  ether, 
and  the  solvent  removed.  The  ethereal  residue-  thus 
obtained  were  repeatedly  extracted  with  bol  petroleum 
spirit,  from  which,  on  cooling,  small  crystals  separated, 
which  the  author  regards  as  the  a. -rid  active  principle 
of  the  fruit,  and  which  he  terms  capsacutin.  The  yield 
is  only  between  0-05  and  0-O7  per  cent,  on  the  pow- 
dered drug.  Capsacutin  is  neither  glitcoside.  acid,  nor 
alkaloid.  It  i-  extremely  acrid,  the  taste  being 
.1  in  a  dilution  of  1  in  1 1,000,000.— J.  I  '.  B 

Toxicodendrol:    The    I   •       /'..-.  11  codron 

and  Rhus  venenata.  !•'.  Pfaff.  J.ur.  Erper.  Med., 
March  1897 ;  through  Med.  t'hron.,  Aug.  1**7.  (Tew 
Ser.  7,  377. 
Tin:  author  isolated  the  active  principle,  toxicodendrol, 
bj  extracting  the  plant  with  alcohol,  distilling  off  the 
solvent,  and  treating  the  residue  with  ether,  after  washing 
it  with  water.  On  evaporating  the  ether,  an  oily  residue 
was  obtained,  which  WSJ  freed  from  resin  by  means  of 
alcohol.  By  precipitating  the  alcoholic  solution  thus 
obtained,  with  an  alcoholic  solution  of  lead  oni- 

pound  of  lead  with  the  active  oil  1      This,  when 

decomposed  with  ammonium  sulphide,  liberated  toxicoden- 
drol as  au  oily  substance  possessing  intensely  irritating 
properties.  It  was  found  in  all  parts  of  the  plant,  the 
fruits  giving  3.*  6,  the  leaves  3*  3,  and  the  stem  1*6  percent. 
The  degree  of  activity  varied  in  the  case  of  different  pen 
ia  sunn  cases  1  mgrm  of  the  oil  produced  hundreds  of 
-  of  a  mgrm.  proved  active  in  one 
The  vesicant  action  was  not  immediate,  a  peri 
24  hours  to  7  or.  tore  the  eruption  appear  .1. 

— J.  O.  i:. 

Dioscorim  :     Toxic    Alkaloid  from     1>  Ursula. 

11.  \V.  S.huette      them  I  through 

Pharm.  Zeits.  fur  7.  36,  379. 

The    author   has   extracted  this   alkaloid,  which  was  first 
isolated  by  Hoorsma  in  1*39.  by  the  following  process 

The  dried  tubercles  "ere  extracted  by  alcohol  acidulated 
with  HC1.  fatty  matter  being  precipitated  by  the  addition  of 
Mater,  and  the  clear  filtrate  so  obtained  uas  evaporated  to 
a  syrup.  This  was  made  alkaline  with  KOH,  :rnd  the 
liberated  alkaloid  shaken  out  with  CHC1,.  On  distillioi: 
off  the  solvent,  the  resid.-.e  was  neutralised  with  1. 
evaporated  to  dryness,  dissolved  in  alcohol,  and  the  hydro- 
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chloride  purified  by  repeated  crystallisation  from  that 
at.  The  base*  liberated  from  this  salt  was  obtained 
as  a  greenish  fluorescein  syrap,  which  slowly  crystallised 
in  well-formed  yellowish  crystals,  which  melted  at  48"5  C. 
These  crystals  were  very  hygroscopic,  readily  soluble  in 
most  solvents,  except  ether,  benzene,  and  petroleum  ether, 
and  were  insoluble  in  CCI4.  Dioscorine  was  found  to  be  a 
powerful  base,  liberating  ammonia  from  its  salts  ;  it  reacted 
with  litmus, and  was  slightly  volatile.  It  was  precipitated  by- 
most  of  the  alkaloids!  reagents.  With  ILS04  and  KIO 
(pure)  it  gave  a  reddish-brown  colour,  quickly  turning  to 
purple ;  with  sodium  nitroprusside  and  an  alkali  it  gave  a 
reddish-violet  colour.  The  hydrochloride  <  !13HI9N0SHC1  + 
2II..O  crystallised  in  two  forms — either  in  needles  or  tablets. 
It  lost  its  water  of  crystallisation  at  37 -7:  C,  and  the  anhy- 
drous salt  melted  at  'Jo- 5  C.  The  specific  rotation  of  the 
aqueous  solution  was  [«]»=  +  4:  40',  and  the  refractive 
index  of  a  1-75  percent,  solution  N„=l*3376.  Dioscorine 
platinum  hydrochloride,  (C1-1H1,,NO;):;H.:PtCi,-,,  formed 
..range  tablets,  and  melted  at  92: — 93'  C.  The  aurochloride 
C13H,9N02HAuCl4.jH20  occurred  in  yellow  arborescent 
crystals,  melting  at  77   'J    (  !. 

The  action  of  dioscorine  on  the  animal  organism  was 
found  to  resemble  that  of  picrotoxin.  In  toxicologieal 
examination  it  may  be  met  with  in  the  benzene  solution 
from  an  alkaline  medium,  and  by  Stas-(  Itto's  process  is 
extracted  by  the  alcohol. 

Dioscoreine,  described  by  Boorsma  as  accompanying 
dioscorine,  is  stated  by  the  author  to  be  identical  with  that 
alkaloid.— J.  O.  B. 

Cosaprine  :  A  New  Antipyretic.     Z.  von  Vatnossy  and  B. 
Fenyvessy.     Therap.  ilonatsh.  1897,11,  [8]."428. 

Cos  U'Iiink  is  a  sulphonic  derivative  of  autifebrine — 

(C„H4)  (S03Wa)(NH .  CO .  CH3), 
and  occurs  as  a  greyish-white  amorphous  powder,  readily- 
soluble  in  water,  having  a  slight  saline  taste  and  an  acid 
reaction.  As  an  antipyretic,  it  is  more  active  than  anti- 
tebrine,  and  at  the  same  time  the  toxicity  is  very  materially 
reduced. — J.  O.  I!. 

Phesinc  :  A    Xew   Antipyretic.     Z.   von   Vamossy   and  B. 
Fenyvessy.     Thcrap.  Monatsh.  1897,  11,  [8],  428. 

This  newly  introduced   antipyretic  is  a  sulpho-derivative  of 
phenacetiu.     The  constitution  is  given  as — 

1  sH3(O.C2Hs)(S03Na)(NH.CO.CH3). 
It   is  a  light  reddish-brown,  amorphous,  odourless  powder, 
with    a  slight  acid  and   saline   taste.      It    is  very    readily 
soluble  in  water,  giving  a  Bismarck  brown  solution  with   a 
slightly  acid  reaction. — J.  O.  B. 

Menthol  in  Peppermint  Oil,  A  Rapid  Method  of  Approxi- 
mately Estimating.  C.  Kleber.  Pharm.  Review,  1897, 
18,  135  ;  through  Semi- Annual  Report  of  Schimmcl  and 
Co.,  Oct.  1897. 

See  under  XXIII.,  page  1050. 

Clove  Oil.     E.  Erdmanu.     J.  Prakt.  Chem.  1897,  56,  143. 
Sec  under  XXIII.,  page  1050. 

Formaldehyde,    Vaporised,  for    Disinfecting     Purposes; 

Estimation  of     P.  Striiver.     Zeite.  Hyg.  1S97,  25,  357. 

See  under  Will., page  1049. 

Mercuric  Sails.  Determination  of  Mercury  in.     L.  Vauino 
and  F.  Treubert.     Ber.  30,  [14],  1999. 

See  under  XXIII.., page  1043. 

V  YTEXTS. 

Subsfana  suitablt  for  /'.  rfunu  ry, 

Confectionery,  and  thi  like  ;  Manufacture  of .   J.  C.  VV.F. 

Tiemann,     Berlin,    Germany.       Eng.    Pat.     8736     (2nd 

Edition),  May  ],  1893.     'See   also   this  Journal,    1894, 

272,  417,  908,972.) 

Kv  >haking  together  for  several  days  a  mixture  of  citral, 

acetone,  and  baryta  water,  extracting  with  ether,  distilling 

oil  the  solvent,  fractionating  the  residue,  collecting  the  part 


boiling  at  138° — 155"  C.  under  12  mm.  pressure,  and  dis- 
tilling off  in  a  current  of  steam  any  unchanged  citral  and 
acetone,  a  substance  is  obtained  which,  after  purification  by- 
distillation  in  vacuo,  consists  of  "  pseudo-ionone,"  a  ketone 
boiling  at  143° — 145°  under  12  mm.  pressure,  and  having  the 
density  0-904.  If  pseudo-ionone  be  heated  on  an  oil-bath 
with  sulphuric  acid,  glycerin,  and  water,  it  is  converted 
into  ionone,  which  may  be  separated  from  the  reaction 
mixture  by-  extraction  with  ether  and  fractionation  of  the 
extracted  portion,  and  further  purified  by  conversion  into 
its  phenylhydrazine  compound.  Ionone,  C13H,^0,  boils  at' 
128°  under  12  mm.  pressure,  and  has  the  density  0935. 
The  patentee  claims  pseudo-ionone  and  ionone  as  new- 
products  of  manufacture,  and  the  processes  for  their  pre- 
paration as  described. — A.  C.  \V. 

Violets,  Artificial  Essence  or  Essential  Oil  of ;  A  Xew  or 
Improved  Process  for  the  Manufacture  of.  F.  Fritzsfche 
and  Co.,  Hamburg-Ohlenhorst,  Germany.  Eng.  Pat. 
20,350,  Not.  21,  1896. 

An  essential  oil,  smelling  of  violets,  boiling  at  142" — 150'  C. 
under  12  mm.  pressure,  and  of  density  0-948 — 0-952,  is 
claimed  as  a  new  article  of  manufacture.  This  oil  differs 
in  physical  properties  from  ionone  (see  preceding  abstract). 
The  patentee  claims  the  process  for  the  manufacture  of 
artificial  essence  of  violets,  which  consists  in  heating  together 
lemon-grass  oil,  alcohol,  acetone,  and  solutions  of  hypo- 
chlorites (bleaching  powder  not  containing  free  lime),  with 
or  without  the  addition  of  cobalt  nitrate,  and  the  conversion 
of  the  oil  so  obtained,  which  boils  at  155° — 175'  under 
12  mm.,  into  an  oil  of  violet -like  odour  by  heating  with 
sodium  bisulphate — A.  C.  \V. 

Menthol,  Imp!*,  in  the  Preparation  and  Application  of. 
H  Helbiug,  London.     Eng.  Pat.  25,778,  Nov.  16,  1896. 

According  to  this  invention,  the  menthol  is  dissolved  in 
ethyl  chloride  or  methyl  chloride,  with  the  addition  of 
alcohol,  in  the  proportion  of  one  part  of  menthol,  one  part 
of  alcohol,  and  18  parts  of  ethyl  chloride.  This  solution  is 
kept  in  glass  or  metal  vessels,  provided  with  a  small  orifice, 
which  is  closed  with  a  tightly  fitting  cap.  On  removing 
the  cap,  the  solution  of  menthol  is  ejected  in  the  form  of  a 
fine  spray. — W.  P.  S. 

Coating  and  Insulating  Materials  for  Medical  and  Other 
Purpose*,  Impts.in  the  Preparation  and  Application  of. 
H.  Helbing,  London,  and  G  Pertsch,  Lyons,  France. 
Eng.  Pat.  25,779,  Nov.  16,  1896. 

Tills  invention  relates  to  the  preparation  and  application  of 
coating  solutions  (adhesive  plaisters  and  collodions).  For 
this  purpose,  solutions  of  various  gums,  fatty  matters,  wax, 
gutta-percha,  or  nitro-cellulo-e  are  dissolved  in  a  large 
excess  of  methyl  or  ethyl  chloride  (with  or  without  the 
addition  of  alcohol  or  ether).  These  solutions  are  placed 
in  glass  or  metal  receivers,  having  small  orifices,  which  are 
closed  with  tightly  fitting  caps.  If  necessary,  iodoform  or 
other  soluble  antiseptics  may  be  incorporated  in  the  solu- 
tions.— YV.  P.  S. 

Acetonalkamines,  The  Manufacture  of  Isomeric  Unsym- 
melrical,  and  Acidyl  Derivatives  therefrom.  Chemische- 
Fabrik  auf  Actien  vormals  E.  Sehering,  Berlin,  Ger- 
main. Eng.  Pat.  26,666,  Nov.  24,  1896.  (See  this 
Journal,  1897,  75S.  S22.) 

The  production  of  isomeric  unsymmetrical  bases  of  the 
acetonalkamine  series  by  separating  by  crystallisation  the 
mixture  of  unstable  and  stable  alkamines  formed  by  reduc- 
tion of  the  unsymmetrical  acetonamine  bases,  the  conversion 
of  these  alkamines  into  the  stable  form  by  the  action  of 
alkylates,  and  the  production  of  acidyl  derivatives  from 
the"  stable  and  unstable  forms  by  replacing  the  hydroxy! 
hydrogen  bv  acid  radicals  (benzoyl,  toluyl,  mandelic  acid, 
&C.),  are  claimed,  together  with  the  compounds  mentioned, 
as  new  chemical  products. — -V.  t '.  \V. 

Guaiacol    and    Creosote,    Impts.   in    the    Manufacture 
Preparations  of.     G.  B.Ellis,  London.     From  La  Societe 
(  himique   des  Usiues  du  Khdae,  formerly   G.  P.  Monuet 
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utier,   l.\ Franco.     Eng.   Pat.   27 

I'm  labstaoces  cl  limed  at  ■  the  phosphites  of  guuiacol  an  1 
snosote,  prepared  by  either  of  the  following  methods 

t_  1.")  Three  molecular  equivalents 
are  dissolved  in  an  alcoholic  solution  of  caustic  sods 
potash,  containing  ■  sufficient  amount  of  alkali  to  form  the 
salts  of  gnaiacol  or  creosote.  To  this  mixture  is  slowly 
added  one  molecular  equivalent  of  phosphorus  triohloride, 
keeping  the  solution  cool  during  addition.  The  mixture  is 
then  heated  to  boiling,  and  when  all  the  ale  ihol  has 
•  vaporated,  any  uncombined  gnaiacol  te  may  be 

removed  by  washing  «  th  aqueous  ;ilk  ili.  The  residual 
phosphorous  acid  ester  is  then  purified  by  recrystallisation. 
372  part-  of  gnaiacol  ar,-  mixed  with  137  parts  of 
phosphorus  trichloride  and  heated  I  i  20  I  C,  until  no  more 
hydrochloric  acid  fames  ore  given  olT.  After  cooling,  the 
residue  is  treated  with  caustic  soda,  extracted  with  ether, 
and,  finally  recrystallised  from  alcohol.  The  yield  by  this 
method  is  not  as  large  as  bj  the  former  one. 

The  gnaiacol  phosphite  obtained  forms  a  white  erystalline 
powder,  with  a  faint  odour  of  creosote.  It  is  readily  soluble 
in  alcohol,  etlior,  chloroform,  and  fatty  oils;  soluble  with 
difficulty  in  water,  glycerin,  benzene,  aud  acetone.  Melts  at 
77-.".   C. 

Creosote  phosphite  is  a  yellow  syrupy  liquid  with  a  faint 
odour  of  creosote. — W.  1'.  S. 

[Saccharin^.]  Benzoic  Sulphinide,  Impls.  m  tkt  Manu- 
facture of.  La  Societe*  Chimique  des  Usines  du  Ethdne, 
Lyons,  France.    Eng,  Pat.  27,655,  Dee.  i.  16 

Tin:  process  for  the  manufacture  of  saccharine  and  its 
stages  are  claimed,  which  consist  in  heating  o-ben /aldehyde 
sulphonic  acid  with  phosphorus  pentachlonde  and  oxychlo- 
ride,  distilling  off  the  oxychloride,  heating  the  chlorinated 
compound  with  ammonia  under  high  pressure  after  recry- 
Btalllsation,  acidifying  the  contents  of  the  autoclave  and 
extracting  with  ether. — A.  C.  W. 

Toluene,  Chlorine  Derivatives  off  Impts.  in  the  Manufac- 
ture of.  l.a  SociSte  Chimique  des  I 'sines  du  Rhone, 
Lyon-".  Prance.  Kng.  Pat.  ^9,717,  Dec.  24,  1896. 
Win  \.. -  or /itoluenesulphonie  chloride  is  distilled  alone  at  the 
ordinary  pressure,  sulphur  dioxide  anil  o- or/j-chlorotoluene 
are  obtained.  The  decomposition  takes  place  in  ire  easily 
and  at  a  lower  temperature  if  chlorine  be  passed  through 
the  sulphonic  chloride.  l'h<  patentee  claims  the  proces-  tor 
preparing  chlorotoloenes,  which  consists  in  passing  chlorine 
through  heated  o-  or  /(-toluene  sulphonic  chlorides ;  the  manu- 
factnre  of  tMjUorobenzalchloride,  <  .11 ,'  A'  II CI,,  by  passing 
the  current  of  chlorine  at  150  —  2iH>  until  2mols.  ■ 
are  absorbed,  distilling  the  product,  anil  collecting  the 
fraction -J'-'j  — 2:io  ('.:  the  manufacture  uf  p-chlorobeznal- 
chloride  or  ;>-chlorobenzoehloride  by  the  similar  action  of 
chlorine  on.  the  p-sulphouie  chloride,  followed  by  fractiona- 
tion.—A.  c.  w. 

Orthutotnene  Sulphonic  Acid  and  Thio-orthobcn: 

[for  Saccharine],  a  Process  for  the  Preparation  of,  by 
Oxidation  of  Thio-orthocresol.  J.  Hauff,  Stuttgart, 
Germany.     Eng.  Tat.  10,810,  April  30,  1897. 

Thk  above  acids  forming  the  raw  materia'.-  used  for  the 
preparation  of  the  pure  benzoyl  orthosulphouic  imidc  have 
not  hitherto  been  obtained  on  a  large  scale  in  a  direct 
manner  and  pure  form.  It  has  been  found  that  on  treating 
thio-orthocresol,  prepared  according  to  the  methods  de- 
scribed by  Leuckart  (J.  Prakt.  Chem.  1890  [2  .41,  l-')and 
Lustig  (Gazzetta,  21,  -13),  with  suitable  oxidising  ag. 
preferably  potassium  permanganate,  orthotolnene  sulphonic 
acid  is  formed  iu  the  first  place,  whilst  on  further  oxidation, 
the  methyl  group  is  transformed  into  the  carboxyl  group 
with  formation  of  thio-orthobenzoic  acid. 

1'or  the  preparation  of  orthotoluenesulphonic  acid, 
12  kilos,  of  thio-orthocresol  are  mixed  with  13  kilos,  of 
caustic  soda  (.40  per  cent.  NaHO),  32  kilos,  of  potassium 
permanganate,  and  about  100  litres  of  water.  The  solution 
is  heated  until   the   red  colour  has  disappeared  :  it  is  then 
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Iron  for   Medicinal  Purp 
Ma  n  i,  I  I 

Bremen,  Germany.     Kng.  Pat,  13,178,  Jam 
'I'm:  iron  I   rating  the  subject   of    this    invei 

eonii  ite  in  a  suspended  Btate,  whi 

obtained   by   tin-  addition 

phosphate  to  a  solution  of  dilufa  d  ferric chloi  lium 

chloride  being  removed  as  it  form-.  As  tlii-  ). 
of  iron  is  insoluble  and  is  only  dissolved  in  thi 
at  the  expense  of  the  gastric  j  de  1 

consisting  of  a  mixture  of  sodium  pyroph  lium 

bicarbonate,    and    tartaric   or    citric   acid,   with 

.  and  a  UavouriDg  material,  aa 
iron  preparation  may  be   flavoured    with   suitabli 
The  solvent    is,    of  course,    taken  into    the    stomach    . 
taking  the  iron  milk.    Molasses  aud  alcoho 
serve  to  hold  the  iron  precipitate   in 
enhance  the  "  keeping  "  properties  of  the  preparation. 

—  W.  P.  S. 

II.    iimethijleintelrainiiie    and    its    Chloral,     Dioiiuil,    ami 
Butylchloral  Derivatives,  Impts.  in  tin    Procesi    tor  /A. 
Preparation  of.     I..  Lederer,  Munich,  Germany. 
Pat.  17,093,  July  28, 

Fobu u.iieiiykk  and  ammonia  unite  to  produce  hexamethy- 

lenetetramine.      The   patentee   finds,   in   , . 
Wohl   (Ber.  19,   1,^12)  that    the    solution   obtained  is    not 
decomposed    by    evaporation    under    .liiiiin  -ire. 

He  therefore    claim-  the  process   which  con- 
under  diminished  pressure  aqueous  solutions  of  form 
hyde  and  ammonia  or  ammonium  carbonate,  the  purine 
of  the  proituct  by  extraction  with  alcohol,  the  process  for 
preparing  the  chloral,  bromal,  or  butylchloral    derivative-, 
which    consists    in    bringing    formaldehyde,    ammonia 
ammonium    carbonate,  and  the  chlorinated   aldehyde   into 
reaction,  and  the  processes  for  separating  these  derivatives 
from  their  solutions,  which  consist  in  evaporation  in  a  partial 
vacuum  or  iu  saturation  by  a  neutral  salt.  — A.  I  .  W. 

XXII.— EXPLOSIVES.  MATCHES.  Etc. 

PATENTS. 

Us,  Charges   of  Detonating  Itailicny  Fog;  Iutpti 
the.      T.    Jenkins,     Birmingham.      Eng.    i'.it.    2 
Nov.  26,  1896. 

Thk  object  uf  this  invention   is   to  dispense  with  the  as 
percussion  caps  aud  anvils  or  like  ignition  devices,  ami 
to  wholly  or   partly   replace   the  ordinary   powder  ch.e 
by  explosive  charges  capable  of  being  exploded  when  struck 
or  crushed. 

The  explosive  mixtures 
sulphur  aud   fine  sand,  or  chlorate,  red  phosphorus  sodium 
bicarbonate  and  glue,  or  other  chlorate  mixt- 

The   details    of    arranging    tl  veu   in  the 

'ication,  which  is  accompanied  with  drauing-. — \V.  M. 

Explosives,    Imi>ls.  in.     G.   Kynocu   and   Co.,    Ltd.,   and 
A.  T.  Cocking,  Witton,  Warwickshire.     . 

l>.-c.  lij,  i  - 

Thk  object  is   to   produce   a   "safety"  explosive,  and  thft- 
claim  is  for  the  (i  combination  vriih  nitroelycerin  of  barium 
nitrite  or  other  similar  nitrate,  wood  meai,  and  ammonium 
oxalate,   or    other    similar    oxalate,  with   or   without  the 
admixture  of  sodium  carbonate." — \V.  M. 
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Sulphuric  Acid  'Spent  Acid  in  Nitroglycerin  Making], 
Impts.  in  Purifying  and  Concentrating,  in  part  applic- 
able to  the  Manufacture  of  Xitric  Acid.  G.  Kynoch 
and  Co.,  Ltd.,  uiid  A.  I.  Cocking,  Witton,  Warwick. 
Eng.  Pat.  2-v^.U.  Dec.  1'"..  1896. 

Tin:  weak  sulphuric  acid  resulting  from  tic  manufacture  of 
nitroglycerin  is  placed  in  a  strong  cast-iron  still,  set  over  a 
fire,  and  connected  to  a  cooling  coil,  communicating  with 
ies  of  Woulff's  bottles,  the  last  of  which  is  connected 
with  an  exhaust  pump.  By  the  aid  of  heat  and  the  partial 
vacuum  obtained,  nitrous  fumes  are  disengaged  from  the 
acid  and  collected  in  the  bottles.  The  process  is  con- 
tinued until  the  acid  is  concentrated,  when  sodium  or  potas- 
sium nitrate  may  be  added,  if  it  be  desired  to  obtain  nitric 
acid,  and  the  process  is  recommenced,  thus  avoiding  the 
,'.  of  the  sulphuric  acid  from  one  vessel  to  another. 

— E.  S. 

Powder  Gases  at  carious  Points  in  the  Lengths  of  Gun- 
barrels,  Improved  Apparatus  for  Measuring  the  Pres- 
sures of.  J.  Polain,  Liege,  Belgium.  Eng.  Pat.  12,792, 
Jan.  2,"  1897. 

See  third  abstract  below. 

XXIII.-ANALTTICAL  CHEMISTRY. 

APPARATUS,  ETC. 

Filter  Papers,  The  Reaction  of.  L.  Marnier  de  la  Source. 
Rev.  Intern,  falsifie.  10,  165;  Cheni.  Centr.  1897,  [2], 
909. 

Tee  author  confirms  the  observation  of  Gans  (Zeits.  fiir 
angew.  Chem.  1889,  669),  that  if,  in  the  course  of  analysis, 
a  boiling  solution  of  potassium  bitartrate  be  filtered  through 
ordinary  filter  paper,  the  results  of  the  estimation  of  the 
former  will  be  too  high.  In  order  to  account  for  this  fact, 
the  reactions  of  several  kiuds  of  filter  paper  were  tested, 
and  it  was  found  that  some  were  of  an  acid  and  some  of  a 
basic  character.  In  the  case  of  the  latter,  a  certain  quan- 
tity of  acid  is  retained  by  the  filter  paper  and  cannot  be 
removed  by  washing.  A  compound  of  the  acid  with  cellu- 
lose is  formed  and  has  been  separated  by  the  author.  In 
the  estimation  of  acid  tartrate  of  potassium,  it  is  recom- 
mended to  use  a  filter  paper  which  has  been  well  washed 
with  boiling  water. — A.  S. 

PATENTS. 

Firedamp  in   the  Atmosphere   of  Mines  and  other  P/,i<  i  . 
'■    Gas  Battery  "]  ;  Improced  Method  of  and  Apparatus 
for  Detecting  and  Indicating  the   Presence   of.     E.  L. 
"Mayer,  London.     Eng.  Pat.  23,822,  Oct.  26,  1896. 

"  1.  The  .  .  .  method  of  detecting  and  indicating  the  pre- 
sence of  firedamp  in  the  atmosphere  of  mines  and  other 
places  by  causing  such  firedamp  to  generate  an  electric 
current,  by  means  of  a  gas  battery  or  gas   cell   [platinum 

rodes  preferably  coated  with  black  or  spongy  platinum, 

dipping  in   electrolyte  of  dilute  sulphuric  acid,  '  4  parts  of 

water  to  1  of  acid  '],  and  utilising  such  electric   current  by 

-  of  a  galvanometer  or  equivalent  apparatus,  capable 

of  being  actuated  by  a  weak  electric   current,  to  produce  a 

al,  or  to  control,  cither  directly  or   indirectly,  another 

electric  circuit  by  which   a  >ignal  will  be  produced.   .    .    ." 

Other    six   claims   relate   to    apparatus    and    methods    of 

oyment.      EDg.    Pat.    ls.ISS   of   1895   is  referred   to 

(this  Journal,  1897,  162).— J.  C.  E. 

Powder  Gases  at  Various  Points  in  the  Lengths  of  Gun 
Barrels;  Improved  Apparatus  for  Measuring  the 
Pr<  tsures  of  J.  Polaiu,  Liege,  Belgium.  Eng.  Pat. 
12.792,  Jan.  0,  1897. 

Tin:-  'specification     is    accompanied    by   drawings.      The 

apparatus  "  con  a  barrel  having  a  series  of  holes 

•1  through   the  side  thereof   at  right  angles  to  the  axis, 

K    "i-  casing,  wholly    or  partially  enclosing  the  said 

barrel,  and  having  holes  formed  therethrough, 

-  i  f  which  are   in  line  with  the  axes  of  the  holes  in 

barrel,  and  a  device  applied  to  each  of  the  said 


holes  in  the  sleeve  or  casing  and  gun  barrel  adapted  to  hold 
a  copper  cylinder  in  .place,  on  the  head  of  a  piston  or 
plunger  subjected  to  the  pressure  of  the  powder  gas.-" 

The  "device  "  consists  of  a  perforated  plug,  a  set-screw, 
and  a  piston  or  plunger. — W.  M. 

T,  st  Papers  and  Receptacles  for  same,  Impts.  in.  S.  S. 
Bromhead,  97,  Newgate  Street,  London.  From  The 
C'hemische  Fabrik  and  E.  Dieterich,  Helfenberg,  Ger- 
many.    Eng.  Pat.  18,096,  Ang.  3,  1897. 

The  test  papers  are  made  in  ribbon  or  tape  form,  either 
plain  or  perforated  transversely  at  intervals,  and  are  enclosed 
in  a  cylindrical  case  or  box  formed  with  a  slot  through 
which  the  paper  can  be  withdrawn  as  required. — B.  A. 

INORGANIC   CHEMISTRY.— 
QUANTITATIVE. 

Potassium,  Estimation  of,  by  Reduction  of  the  Potassium 
Platinic  Chloride  with  Sodium  Formate.  B.  Sjollema. 
Chem.  Zeit.  1897,  21,   [74],  739  -740. 

After  describing  the  inaccuracies  and  difficulties  met  with 
in  applying  the  usual  methods  for  determining  potassium, 
the  author  gives  a  method  based  on  that  of  Corenwiuder 
and  Contamine  (Bull,  de  la  Soc.  Ind.  du  Nord,  1879).  A 
portion  of  the  solution  to  be  examined,  containing  0-5  grm. 
of  substance,  is  faintly  acidified  with  hydrochloric  acid, 
mixed  with  platinic  chloride  solution  without  previous 
precipitation  of  sulphuric  acid,  and  evaporated  to  a  syrup 
over  the  water-bath.  When  the  mass  is  completely  cooled, 
a  mixture  of  9  parts  of  a  95  per  cent,  alcohol  and  1  part  of 
ether  is  poured  over  it ;  it  is  then  allowed  to  stand  for 
some  hours,  is  washed  with  the  same  mixture,  and  trans- 
ferred to  a  filter.  The  double  potassium  platinic  chloride  i- 
then  dissolved  by  pouring  boiling  water  over  it,  and  the  hot 
solution  is  reduced  in  a  porcelain  basin  with  the  aid  of 
sodium  formate,  or,  better,  the  hot  chloride  solution  is 
gradually  poured  into  the  boiling  solution  of  the  formate. 
A  i_dass  beaker  is  to  be  preferred,  however,  to  a  porcelain 
dish,  because,  if  covered  with  a  watch  glass,  there  is  no  fear 
of  spirting,  and  because  there  are  no  cracks  in  the  glaze  which 
can  retain  reduced  platinum.  With  sufficient  formate  the 
solution  speedily  becomes  decolorised  ;  it  is  heated  for  some 
time  to  cause  the  agglomeration  of  the  platinum  and  to 
euable  the  precipitate  to  be  washed  readily.  The  reduced 
metal  is  thrown  on  to  a  filter,  the  beaker  being  rinsed  with 
dilute  acid  ;  the  precipitate  is  finally  washed  with  boiling 
water,  dried,  ignited,  and  weighed.  The  method  is  free  from 
most  of  the  "usual  faults,  and  is  more  rapid  than  those 
commonly  employed,  whilst  it  affords  good  results.  The 
author  prefers  to  use  90  per  cent,  alcohol  in  place  of  the 
alcohol  and  ether  recommended  by  Corenwinder  and  Conta- 
mine—W.  G.  M. 

Sulphur  Chloride.  Analysis.of.     G.  A.  Le  Roy.     Rev.  de 

Cbiiu.  Indust.  1897,  8,  [94],  294— 29~5. 
Sulphur  chloride  (SXL)  contains  normally  47  percent, 
of  sulphur,  and  52  per  cent,  of  chlorine,  but  commercial 
samples  often  differ  widely  from  this  proportion,  containing 
an  excess  of  one  or  the  other  element  in  solution  without 
the  physical  properties  of  the  substance  being  sensibly 
altered.  It  is,  however,  essential,  in  the  industries  which 
make  use  of  sulphur  chloride  (Vulcanisation  of  rubber ; 
Manufacture  of  artificial  india-rubber ;  Treatment  of  ores 
containing  gold.  &c),  that  its  composition  should  he  as 
normal  and  constant  a~  possible.  The  only  method  of 
analysing  it  to  be  found  in  the  text  books  is  that  of  Rose, 
in  which  ihe  sulphur  is  estimated  by  oxidation  with  fuming 
nitric  acid  and  precipitation  as  barium  sulphate  and  the 
chlorine  determined  by  difference,  but  the  author  agrees 
with  Rose  in  considering  this  tedious,  and  liable  to  error. 
In  place  of  it  he  recommends  a  modification  of  his  volu- 
metric process  (Bull.  Soc.  Indust.  Rouen,  1890,  374). 
From  1  to  2  srms.  of  the  sulphur  chloride  are  pipetted 
into  a  weighed  quantity  of  pure  benzene,  which  is 
again  weighed  after  the  addition  to  obtain  the  amount  of 
sulphur  chloride  t  iken.  The  mixture  is  then  made  up  to  a 
definite  volume  with  benzene,  and  an  aliquot  portion  taken 
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for  ili-  determination.  This  is  shaken  with  a  known 
volume  of  soda  solution  i    n  rms.  of  \'>  per 

tin.'  ( i  c.c.  0-01  grm.  sulphur),  and  the  sulpliur  chloride 
is  gradually   deuompo  sulphide,    sulphite,    bj 

sulphite,  sulphatv,  und  chloride  >>t'  sodium,  with  the 
separation  of  some  free  sulphur.  This  is  dissolved  by  warm 
ing  ilu'  Bask  on  a  sand  bath,  on  which  the  bi  i  :i  i     i 

autlj  evaporated  off.  When  thi  sulphur  has  completely 
disappeared,  an  excess  of  hydrogen  peroxidi  (neutral  and 
tree  from  substances  precipitated  by  Bilvei  nitrate)  i-  added, 
and  the  liquid  warmed,  in  order  to  convert  the  vat 
sulphur  compounds  of  sodium  into  sulphate.  Alter 
ing  the  exci  -  ■■!  by  drogen  peroxide  by  boiling,  with 
the  addition,  if  necessary,  of  a  few  drops  of  \  ermanganate, 
the  liquid  i-  cooled,  and  titrated  with  normal  nitric  or 
sulphuric    acid.       rhe   amount  of  -  I    free   plus 

that  belonging  to  the  sodium  chloride  subsequent!} 
determined,  deducted  Erom  the  original  quantity  taken,  gives 
the  amount  of  soda  converted  into  sulphate,  and  this 
multiplied  bj  0*01  gives  the  amount  of  sulphur.  The 
chlorine  is  then  determined  in  the  neutralised  solution  by 
titration  with  silver  nitrate. — V.  A.  M. 

Sodium  Sulphide  used  in  Leather-Dressing,  Note  on  the 
Analysis  of  the.  F.  .Kan.  Ann.  de  <  him.  Analyt.  2, 
[18],  341—343.     Analyst  1897,  [260],  30G. 

Two  samples  of  sodium  sulphide  were  examined,  one — 
which  had  produced  9pots  I  recognised  as  due  to  iron)  on 
doe-skin  during  the  cleansing  and  plumping  processes — 
giving  a  green  aqueous  solution,  depositing  a  sediment  of 

iron  sulphide,  and  the  other  giving  a  yellow  solution  and 
no  deposit  of  iron  sulphide.     The  method  of  analysis  was 

illows  :  — 10  grins,  were  dissolved  iu  water,  and  the  iron 
sulphide  filtered  off.     The  filtrate  was  made  up  to  a  litre, 

the  total  sulphur  determined  in  10  c.c.  by  titrating  with 
j^jS  iodine  solution  and  starch  paste.  A  second  10  C.C.  are 
mixed  with  30  c.c.  of  water  and  ■■<  quantity  of  ammonium 
sulphate  solution  (■;■:  grms.  of  (  X  H  ,1  ,St  I,  per  litre")  equal 
to  the  volume  of  iodine  used  in  the  first  test  and  tin-  mixture 
distilled,  tin-  distillate  being  c  illected  in  a  receiver  con- 
taining 2  c.c.  of  -rVN  acid.  Tin'  operation  is  suspended  when 
the  distillate  coming  over  ceases  to  have  an  alkaline 
reaction.  The  excess  of  icid  in  the  receiver,  after  boiling 
to  expel  hydrogen  sulphide,  is  titrated  with  T*-N  alkali,  and 
each  c.c.  of  acid  neutralised  by  the  distilled  ammonia, 
corresponds  to  0-0039  grin,  of  sodium  sulphide.  The 
nil  liquor  in  tin-  retort  is  cooled  and  titrated  with  ~ X 
iodine  solution  (\  c.c.  =00070  grm.  of  sodium  thio- 
sulphate). The  difference  between  this  and  the  former 
iodine  titration  is  calculated  as  sodium  sulphide.  If  this 
amount  be  larger  than  the  amount  of  sulphide  found  by  the 
acid  titration,  the  difference  represent-,  in  terms  of  Na5S, 
the  exeess  of  sulphur  present  :is  polysulphide,  and  may  he 
calculated  to  sulphur  (100  Na..S  =  -tlS).  The  composition 
•of  the  two  samples  examined  was  : — 

en  Sulphide.     Yellow  Sulphide. 


Water 

Sodium  sulphide 

Sulphur  in  ev 
Sodium  thiosulphate. 
Iron  sulphide.." 


63-« 

BO-38 

31  -80 

1-20 

4-7" 

I.e. 1.1 

0   10 

employed,  rhe  results  obtained  bj  means  of  this  modi- 
fical  os.iy  with  those   obtained    by  tVindiseb'a 

in.  thod,  which   ! 
..I  the  difficulty  of  accurately  til  >•  ith 

iodine    in    pr.--en.-e    ot"    cbromiun  th. 

described  in  the  abstract  which  follows  below: — 

of   the  water  to  luting 

with  bydrochli  1  boiling  t..  expel  cat 

chloride  sddi  i  drop  1  \  drop. 

After  allowing  the  precipil 

neutralised  with  a  few  drops  ol  ammonin,  the  liquid  g.nth 
warmed,  and  .10  c.c.  of  potassium  chromate  solution 
ad.le.l.      I'll.-  volume    is  made    op  1    to 

100  c.c.  of  the  clear  supernatant  liquid,  2  c.<  ol    mlpl 
acid  (  I    part  aeid    to  :'.  parts  irater),  and  ">  c.e.  id'  ars.  nious 
a.  id  solution  arc  added,  and  th.-  mixture  gently   warmed 

and  stirred    until   .1. lorised.     The  excess  ot    icid    is  then 

neutralised  with  potassium  carbonate  and  the  arsenious 
aeid   titrated  with   iodine.      If  n  repp  ralume  of 

iodine  solution  used  for  loo  e.e.  of  diluted  water,  i»'  the 
volume  for  100  e.e.  of  the  water  to  be  tested,  I  tin-  amount 
of  iodine  in   I  c.c.  of  iodine  solution,  then   the  quantity  of 

Si  1,  p.r  litre,  x,  =  10  («  -  n')  3  I  ''' 


It  was  noted  in  the  course  of  the  investigation  that  (1) 
•when  a  solution  of  an  alkaline  monosulphide  i-  boiled  with 
excess  of  ammonia,  part  of  the  sulphur  is  volatilised  as 
ammonium  sulphide;  (2"i  when  -odium  thiosulphate  is 
boiled  with  excess  of  ammonium  sulphate,  ammonium 
sulphide  is  liberated  and  sulphur  deposited;  this  decora- 
tion does  not  take  place  in  presence  of  alkalis. — A.  S. 

Sulphuric  Acid,    Volumetric   Determination   of  Combined. 

¥.  Marboutin  and  M.  Molinie.     Bull.  Soc.  Chini.  (3  1.  17, 
[22],  950—952  and  953— 555. 

The  authors  have  determiued  the  corrections  to  be  applied 
to  Windisch's  method  wheu,  instead  of  using  exactly 
equivalent  solutions  of  barium  chloride  and  potassium 
chromate,   a   slightly   stronger    solution   of    the   latter   is 
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A  blank  ex- 


periment is  made  with  distilled  water. 

I'he  solutions  employed  contain  respectively  1*8  grass. 
of  crystalline  barium  chloride,  3*8  of  crystalline  potassium 
chromate,  4*95  of  arsenious   aeid   dissolved   in   potash  and 

then  made  slightly  aeid  with  sulphuric  aeid.  and  -'-.'.I  of 
iodine  per  litre.  The  last  1-  the  only  one  which  requires 
accurate  Standardisation.  The  method  involves  neither 
filtration  nor  washing,  and  impurities  in  the  reagents  an- 
said  uol  to  affect  it    accuracy.— E.  W,  W. 

Crucibles,  Ground  Graphite  ■  Notes  on  l!n  Assay  of .     A. 
I  •    I  rossi  .     Chem.  and  Mctali.  .nth   Africa. 

I'roc.  at  Meeting  of  Sept.  IS.  1SH7,  11  —  12. 

I'm  common  method  of  roasting  the  graphite  with  nitre 
is  unsatisfactory,  because  of  the  amount  of  nitrate  required 
and  because  a  trial  as-ay  is  necessary.  The  author  prefers 
to  use  manganese  peroxide,  whieh  leaves  a  residue  tl 
neither  reducing  Dor  oxidising  in  its  action,  lOgrme  ol 
the  finely-crushed  crucible  are  mixed  with:::,  grms.  of  the 
powdi-nd  binoxide,  and  heated  to  a  bright-red  heat  in  a 
Hessian  crucible.    The  mat  -  converted  into 

Mn,!!,.  and  ■  -olid  cake  is  form.-d  at  the  bottom  of  the 
crucible.  The  temperature  is  reduced,  and  a  mixture  of 
100  gnus,  of  flux  (2  of  potassium  carbonate  with 
1  of  borax  and  1  of  salt),  50  of  litharge,  and  2  of 
flour,  and  Jo  of  silica  are  added.  The  mils-  fuses  quietly, 
and  wh.-n  ready,  the  crucible  is  cooled  and  broken  np.  The 
lead  contains  all  the  gold,  and  the  slag  is  clean  and  brown 
in   colour.     The  of  four  such   assays  should  be 

reported,  a  -ingle  sample  being  insufficiently  representa- 
tive. Simple  roasting  of  the  powdered  graphite  sometimes 
suffices  for  it-  removal,  but  the  operation  is  very  slow 
and  the  results  are  often  lower  than  those  obtained  with 
the  aid  of  manganese  peroxide,  probably  on  account  of 
volatilisation  in  the  muffle.  Experiments  in  extraction 
with  aqua   regia  (even   in  1  led  to  extra,  t     d 

than  two-thirds  of  the  gold-  Treatment  with  bromine 
water  containing  liquid   bromine  led  to   a  ;    the 

I    in  the    upper  part   of  I  be   .  i.  but  re- 

I  Gown,  and  a  col  ttion 

free  from  gold  was  obtained  on  nitration. — W.  '.;.  M. 

Iroi  imating  the  Keducibility  of,     J. 

Wiborgh.     Chem.  Zeit  1897,  31,     "  -752. 

The  reduction  apparatus  is-prodncer 

of  circulai  25  m.  in  diameter  and  1*2  m.  high, 

in  which  was  suspended  centrally  an  iron  tube  of  50  mm. 
diameter;     through  this    the    pi 

over  the  sampli  -ud  for   any  required  length  of 

time.     Wood   charcoal    was   thus    burnt    with  the    aid   of 
natural    draught,  and    provision  was    made  for   the   com- 
bu-tion  of  the  exeess  gas.     The  ore  to  be  examined 
crushed  to  pass  a   sieve    of  19  meshes   per  sq.  cm.,   and 
was  suspended   in  the  reduction  tube   in  I 

gauze  by  means  of  iron  wire.     At  first  30 — 40  grins. 
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of  ore  were  used  for  each  experiment,  but  subsequently 
three  baskets  of  kidney  shape  in  section  were  used,  each 
containing  8 — 10  grms.  of  ore,  and  placed  with  the  others 
within  a  larger  basket,  but  separated  from  one  another  by 
thin  plates,  to  prevent  any  chemical  interaction.  In  this 
way  two  different  ores  might  be  compared  with  a  standard 
sample.  The  temperature  was  determined  by  means  of 
metallic  alloys  and  by  a  thermophoDe.  (This  Journal, 
1890,  741.)  At  a  distance  of  500  mm.  from  the  upper 
end,  the  temperature  was  400r  C,  at  900  mm.  it  was  525°, 
at  1,200  mm.  it  was  700%  and  at  1,500  mm.  800° — 880°  C. 
A  bent  glass  tube  was  introduced  through  an  opening  to 
remove  samples  of  gas  for  analysis,  which  showed  that 
the  CO..  in  the  gases  ranged  from  3-2  to  3-6  per  cent.,  and 
the  CO  from  30  to  32  per  cent.  The  ore  could  be 
gradually  or  suddenly  introduced  into  the  hottest  part  of 
the  tube,  but  the  former  method  was  preferred,  since  at 
400°  C.  a  separation  of  carbon  was  likely  to  occur,  bat 
the  same  effect  could  be  obtained  by  retaining  the  ore  at 
400c  for  an  hour,  and  then  plunging  it  direct  into  the 
hottest  part  for  another  hour.  At  the  end  of  the  experi- 
ment, the  baskets  were  cooled  in  a  current  of  carbonic 
oxide,  to  prevent  re-oxidation  of  metallic  iron  ;  the  ore 
was  then  removed  and  at  once  tested.  But  at  these  high 
temperatures  the  ore  is  so  reduced  as  to  contain  ulti- 
mately, metallic  iron  and  carbon  as  well  as  oxide,  and 
therefore  requires  very  careful  analysis.  The  amount  of 
oxygen  present  after  reduction  may  be  taken  to  indicate 
the  grade  of  oxidation  of  the  iron.  The  various  tests  are 
thus  made  : — 

l_u)  Determination  of  Carbon. — Sarnstrom's  apparatus 
is  used,  the  carbon  being  burnt  by  chromic  -  sulphuric 
acid  to  <  ( >_.. 

(/<)  Estimation  of  Metallic  Iron. — The  reduced  ore  is 
treated  with  dilute  sulphuric  acid,  and  the  evolved  hydrogen 
is  collected  to  serve  as  a  measure  of  the  iron  left.  From 
0-2  to  [■  0  grm.,  according  to  the  degree  of  reduction,  is 
placed  in  a  test  tube  and  covered  with  a  few  c.c.  of  water  ; 
the  tube  is  then  closed  with  a  caoutchouc  stopper,  through 
which  is  passed  a  bent  tube  and  a  funnel  having  a  stop 
cock.  The  bent  tube  is  connected  with  the  neck  of  a 
2C0  c.c.  bottle,  communicating  in  turn  by  an  india-rubber 
tube  (leading  from  a  tubulure  at  the  bottom)  with  the 
bottom  of  a  burette.  This  bottle  contains  about  1C0  c.c. 
of  an  alkaline  solution  to  absorb  any  CO._,  that  might  be 
present  in  the  gas,  and  is  immersed  throughout  in  water  of 
( oustant  temperature.  When  the  ore  has  been  placed  in 
the  test  tube,  the  apparatus  is  closed,  and  the  tube  is 
immersed  in  water  at  20'  C. ;  the  liquid  in  the  burette  is 
then  brought  to  the  same  level  as  that  in  the  bottle,  and  the 
reading  is  taken.  The  burette  is  next  alternately  raised, 
lowered,  and  levelled  to  test  the  soundness  of  all  the  joints. 
10  c.c.  of  dilute  (1:8)  sulphuric  acid  is  then  run  from  the 
fctop-cock  funnel  into  the  test  tube,  and  is  allowed  to  act  for 
un  hour  at  the  ordinary  temperature,  after  which  the 
mixture  is  carefully  raised  to  the  boiling-point,  the  burette 
beinc  lowered  to  prevent  the  pressure  becoming  excessive. 
When  no  more  gas  is  evolved,  the  tube  is  cooled  first  in  air 
and  then  in  a  beaker  of  water  at  20=  C,  and  the  reading  of 
the  burette  is  taken  as  before.  In  this  way  the  difference 
in  volume  of  gas  in  the  apparatus  represents  the  hydrogen 
evolved,  of  which  39-8  c.c.  at  0,  or  42-7  c.c.  at  20^  C. 
correspond  to  0'1  grm.  of  metallic  iron.  When  much 
combined  carbon  is  present  in  iron,  the  amount  of  hydrogen 
corresponding  to  the  iron  taken  is  much  reduced  owing  to 
the  formation  of  hydrocarbons,  but  in  these  experiments  the 
amount  of  iron  carbide  formed  is  negligeable.  A  small 
volume  of  hydrogen,  however,  might  possibly  be  produced 
by  the  reduction  of  some  of  the  oxide  by  its  agency. 

(c.)  Determination  of  Total  Iron  was  effected  by  solution 
in  1IC1,  evaporation  with  H\S04,  reduction  with  zinc,  and 
titration  with  permanganate. 

(d.)  Determination  of  O.r illation  Crade.—O'-t  grm.  is 
weighed  into  a  test  tube  provided  with  a  glass  stopper 
Laving  only  a  minute  opening.  Here  it  is  treated  with 
:>  c.c.  of  dilute  (1:10)  H2S04,  with  frequent  shaking  for 
;, — 1  hour  until  dissolved.  When  gas  evolution  has  ceased, 
5  c.c.  of  strong  (sp.  gr.  1-23)  acid  is  added,  and  the 
whole    is    warmed   until   the  iron  is  completely  dissolved, 


when  it  is  titrated  in  a  beaker  with  permanganate.  With 
ores  difficult  of  solution,  the  clear  liquid  is  poured  off  fi 
any  insoluble  residue,  which  is  then  treated  again  with  strong 
acid,  the  two  filtrates  being  mixed  before  titrating.  Thus 
the  total  iron  in  the  test  is  found,  but  the  metallic  iron  and' 
ferrous  oxide  are  already  known,  so  that  the  oxidation 
grade  is  readily  found.  Thus,  if  the  total  iron  be  n,  the 
metallic  iron  r,  the  ferrous  oxide  m,  the  oxidation  grade  is- 
calculated  from  the  following  equation:  — 


S(n  -  )■) 
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j  =  oxidation  grade,  =  100  x  I  1 
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In  this  way  the  oxidation  grade  of  Fe.,03  is  100,  of  Fe3G, 
is  88-9,  and  of  FeO  is  66-7. 

(p.)  Determination  of  Reduction  Grade. — As  a  measure 
of  reducibility  (or  reduction  grade)  the  quantity  of  iron, 
reduced  is  taken,  expressed  as  a  percentage  of  the  total 
iron  present  in  the  ore. 

From  the  experiments  made  it  may  be  concluded  that  : 
In  proportion  as  the  oxidation  grade  77  ■  8  is  attained  at  low 
temperatures,  the  ore  is  easily  reducible,  i.e.,  may  be  reduced' 
by  producer  gas  to  metallic  iron.  This  oxidation  grade 
forms  a  point  of  equilibrium  during  the  reduction,  and 
metallic  iron  is  not  produced  until  this  point  is  attained. 
But  when  reduction  has  proceeded  so  far,  it  progresses 
rapidly,  and  metallic  iron  is  formed,  while  the  number 
representing  the  oxidation  grade  gradually  falls,  without  the 
ferrous  oxide  forming  a  second  and  more  marked  point  of 
equilibrium  as  some  metallurgists  have  assumed. — W.  G.  1L 

Ferro-Silicon,  Commercial.     K.   Donath  and    M.  Haissig. 

Stahl.  u.  Eisec,  1897,  17,   670  ;  Chem.   Zeit.  Bep.   1897, 

26,  205. 
PlG-IBOS,  when  it  contains  more  than  j  per  cent,  of  silicon, 
is  termed  ferro-silicon  ;  commercial  samples  of  this  material' 
rarely  contain  more  than  15 — 16  per  cent,  of  silicon.  The 
analysis  of  the  substance  is  troublesome,  especially  in  regard 
to  the  estimation  of  the  total  carbon.  Silicon  causes  the  sepa- 
ration of  carbon  as  graphite,  but  both  amorphous  and  com- 
bined carbon  are  present  in  the  ferro-silicon.  Hydrochloric 
and  nitric  acids  and  aqua  regia  are  almost  without  action 
upon  this  material,  which,  for  analytical  purposes,  must  be 
fused  with  sodium  carbonate  and  nitre,  after  which  all  the 
constituents,  excepting  carbon,  may  be  determined.  Dilute- 
hydrofluoric  acid  is  a  good  solvent  and  leaves  the  graphitic 
carbon  in  such  form  that  it  contains  0"36  per  cent,  cf 
hydrogen  and  4  ■  7  per  cent,  of  ash,  but  gaseous  hydro- 
carbons escape  at  the  same  time.  A  sample  containing 
14 -32  per  cent,  of  Si  thus  showed  1  -43  per  cent,  of  C.  Com- 
bustion with  a  boiling  mixture  of  sulphuric  and  chromic 
acids,  with  or  without  previous 'treatment  in  sodium-copper 
chloride  solution,  gave  numbers  agreeing  with  those 
obtained  by  the  hydrofluoric  method  for  graphitic  carbon. 
Direct  combustion  (after  finely  crushing)  with  lead 
chromate,  as  in  elementary  analysis,  showed  2  ■  79  per  cent, 
of  C ;  and  the  same  result  was  obtained  by  the  combus- 
tion of  the  residue  from  chlorine  treatment  in  chromic  and 
sulphuric  acids.  That  the  excess  of  1  ■  36  per  cent,  of  C  thus- 
obtained  cannot  be  present  in  the  form  of  temper-,  carbide-, 
or  hardening-carbou  is  shown  by  its  behaviour  toward* 
various  oxidising  agents,  whilst  its  solubiiity  in  hydrofluoric 
acid  points  to  its  not  being  present  as  a  carbide  of  silicon. 
The  authors  believe  it  exists  as  an  unknown  iron- silicon- 
carbide.— W.  G.  II. 

Separation  of  Metals,  Studies  on  the  Electrolytic^ 
A.  Waller.  Zeits.  f.  Elektrochem.  1897,  4,  [10],  241— 
247. 
/, — Separation  of  Cadmium  and  Zinc— Neumann  by 
determining  the  potentials  exhibited  by  these  two  metaK  in 
equivalent  normal  solutions  of  their  salts  has  shown  that 
a  difference  of  about  0345  volt  exists.  Le  Blanc's  experi- 
mentally determined  decomposing  values  are  2-35  and  2- 03 
volts  for  the  zinc  and  cadmium  sulphate  salts  respectively. 
These  confirm  Neumann's  figures  and  prove  that  a  separa- 
tion of  the  metals  is  possible  by  maintenance  of  the  E.M.F. 
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•between   these   two   limits.      The    following   methods 
upon  this  principle  : — 
iii.)    Deposition  from  Acid   Solution*. —  Heidenreich  has 
mhihmh1.i1  the  addition  of    sulphuric  and  acetic  acids, 
while   Smitli   and    l.uckow    have    recommended    solul 
prepared  with  acetic  acid  and  sodium  acetate.    1  his  method 
yields  very  correct  results,  us  .1  comparatively  high   l.M.I'. 
quisite  tc  bring  any  of  the  zinc  down  with  the  cadmium 
-it  in  acid  solutions,  but  it   suffers  from  the  disadvan- 
that  tin'  remaining  solution  must  be  neutralised  before 
deposition  of  the  sine  1-  possible. 

Deposition  from  Solutions  of  the  Double  Cyanides. 
— This  method,  proposed  by  Beilstein  nod  Jawein,  has 
yielded  good  results  in  the  hands  of  1  1  adi  1  rg,  but  it 
demands  much  time  and  the  deposit  lias  a  tendency  to 
assume  b  spongy  character. 

(c.)  Deposition  from  Solutions  of  the  Doubli  0 
— This  method,  first  proposed  bj  Classen,  has  been  in- 
di  pendently  examined  bj  Bliasberg  and  by  (he  author. 
Varying  proportion-  of  tin- two  metals  in  the  form  of  oxides 
were  used  in  these  tests  (0*08  to  l"2  grms.),  and,  after 
conversion  into  chlorides,  8  grins,  of  potassium  oxalate  and 
2  gnu-,  of  ammonium  oxalate  were  added,  and  the  solution 
«;is  made  up  to  120  e.e.  for  electrolysis.  The  best  deposits 
idminm  were  obtained  at  a  temperature  of  80  — 8j  C. 
The  K.M.F.  at  the  terminals  of  the  cell  mu-t  not  exceed  bj 
more  than  0*30  volt  the  K.M.F.  requisite  to  produce  decom 
position  of  the  cadmium  -alt.  As  the  mean  resistance  of 
the  cell  in  the  author's  experiments  was  =  10  ohms,  it 
follows  that  a  current  intensity  of  0*03  ampere  was  the 
maximum  possible,  and  one  of  0-0*J  ampere  was  usually 
employed.  The  author's  results  confirmed  those  of  Elias- 
berg,  both  the  deposits  of  cadmium  and  zinc  being  perfectly 
•factory  in  character  and  completer.es-.  The  latter 
metal  is  deposited  from  a  tartaric  acid  solution  as  recom- 
mended by  Classen  after  removal  of  the  cadmium.  The 
oxalate  method  for  separating  cadmium  and  zinc  is  therefore 
cecommended. 

II.  Separation  of  Zinc  and  Cobalt. — Neumann  has 
determined  the  potentials  of  these  two  metals  when  im- 
mersed in  their  salt  solutions,  and  has  shown  that  the 
difference  varies  between  0*51$  and  0-  531  volt.  Lc  Blanc 
has  shown  that  the  decomposing  values  for  the  sulphates 
are  8*85  and   1*92  volts.    The  differences  are  sufficiently 

it  to  permit  the  separation  to  be  effected  by  a  method 
-iinilar  in  principle  to  that  described  for  cadmium  and  zinc. 
The  follow  ing  methods  have  been  proposed  :  — 

(a.)  Deposition  from  an  Ammoniacal  Solution.  —  This 
method  is  recommended  by  Presenilis  and  liergmann.  The 
deposition  of  the  cobalt  is  satisfactory,  but  that  of  the  zinc 
is  only  possible  after  the  solution  has  been  neutralised  and 
has  been  made  feebly  acid. 

(o.)  Deposition  from  a  Double  Oxalate  Solution. — This 
method  is  satisfactory  for  the  determination  of  cobalt  alone, 
hut  as  it  is  necessary  to  raise  the  current  intensity  in  order 
to  separate  the  last  traces  of  the  cobalt,  there  is  great 
danger  of  obtaining  a  deposition  of  zinc  with  the  cobalt,  and 
the  method  cannot  be  recommended. 

(c.)  Deposition  from  Solutions  containing  Tartrates. — 
This  method  has  been  recommended  by  Vortmann,  but  it 
suffers  from  the  disadvantage  that  eobaltsesquioxide 
separates  at  the  anode.  The  addition  of  potassium  iodide 
:md  sodiuni  hydrate,  as  recommended  by  Vortmann,  does 
not  entirely  avoid  this  evil,  but  experiments  made  by 
Dr.  Burekhardt,  have  shown  that  the  addition  of  hydroxyl- 
amine  and  sodium  hydrate  effect  what  is  desired.  The 
author  has  repeated  Vortmann's  experiments,  and  ha-  shown, 
that  if  the  deposit  of  oxide  upon  the  anode  he  weighed,  and 
the  weight  be  included  with  that  of  the  metal  found  upon 
the  cathode,  the  results  are  satisfactory.  The  method  is 
therefore  recommended. 

III.  Separation  of  Antimony  and  Tin. — Neumann  has 
determined  the  potential  of  these  metals  when  immersed  in 
acid  solutions  of  their  chlorides,  and  has  found  a  difference 
of  0'291  volt ;  but  no  accurate  forecast  of  the  difference  in 
4he  case  of  alkaline  solutions  is  possible  from  these  figures. 
Classen  has  shown  that  antimony  alone  is  deposited  from 
the  sodium  sulpho  salt  solutions  of  these  metals,  and  that 
Ce  tin  cau  be  deposited  from  the  remaining  solution  on 


conversion   into  the  ammonium 
stated  that  either  strong  or  weal 

1    the   deposit! 1   the   anti ny,   wl  ha> 

state  I  that  tin  In ith  thi  irben  the 

current  intensll  • 

calculated  the  decomposii  the  antimony  sulpho 

sail  of  sodium  I 

show- that  tins  is  about  0-96  volt  in  the  solution 

and  aboul  "   78  ■,,,'.1    ,1 

The   author    has 
to    obtain   good    deposits   of  antimouj    from    the  iti 
sall   solution,  it  bide, 

prepare. 1    according    to  1  lassen's  methi  I.      II 
portion-    of    the    antimony    and    tin    salts     were    dissolved 
in    >o   c.O.    Ht    this  solution,    from    2    to    :i    grm 
sodiuni   hydrate   in   solution    Wl  I  .Hop 

hi   the   n.  was  diluted  to  120  e.c     Thi 

lysis  wa- carried  out  with  E.M  1  .-  varying   I 

■    to  1*60  volts,  and   with    current-  ranging   1  r  .in   0*80 
to  1  ■  a  ampins  iii   intensity.     Thi  II    1 1'<  determina- 

tion- proved  that  the  decomposition  value  of  the  tin  sulph  > 
salt  of  sodium  was  about  0*75  volt,  or  0*40  volt  lower 
than  ii  was  assumed  to  be  from  Oat's  expi 
author  points  out  that  varying  amounts  of  free  alkali 
may  be  the  cause  of  this  difference.  In  the  author'-  - 
of  experiments  it  was  found  that  tin  was  deposited  with 
the  antimony  at  the  cathode  when  the  l.M.I'.  al  the  ter- 
minal- exceeded  0*75  volt,  and  the  error  caused  by  this 
admixture  increased  with  the  voltage  employed.  It  i-. 
therefore,  necessary,  when  using  this  method  to  effect  tip- 
separation  of  antimony  and  tin,  to  pay  attention,  not  tothr 
current  strength, hut  to  the  K.M.I",  at  the  cell  terminals. 
This,  wh.n  using  a  solution  at  a  temperature  ol  65  I  . 
must  nover  be  allowed  to  exceed  0*70  volt — J.  It.  C.  K. 

Copper,   Quantitative   Analysis  of  Commercial,     Hampe. 
llerg.  u.  Hiittcnin.  Zeit.  1897,  56,  201  and  897. 

Estimation  of  Oxygen. — In  reply  to  Murmann  (this  Journal, 
1897,  359)  it  is  remarked  that  grease  is  best  removed  from 
copper  shavings  free  from  iron,  by  treatment,  for  a  few 
moments,  with  boiling  dilute  caustic  potash ;  there  i- 
thco  practically  no  oxidation.  It  is  absolutely  necessary 
to  test  the  bulb-tubes  at  a  high  temperature,  to  ascertain 
whether  their  weight  remains  constant.  The  cuprous 
oxide  is  not  at  all  evenly  distributed  in  ripper,  and  it 
is  necessary  to  use  80 — 100  grms.  of  the  metal  taken  from 
different  parts  of  the  bars,  &c.  The  reduction  of  varieties 
of  copper  containing  oxides  of  other  ae  I  -  cuprous 

oxide,  offer-  no  difficulty. 

Estimation  of  Cuprous  Oxide. — Thinly  rolled,  or  finely- 
filed  copper  is  treated  with  cold  dilute  silver  nitrate  free 
from  acid.  The  solution  must  not  contain  more  thai 
per  cent,  of  silver  nitrate,  and  must  be  cooled  to  0',  when 
the  copper  i-  added,  and  while  the  reaction  is  going  on. 
It  is  filtered  after  g4  —  36  hours.  There  i-  no  evolution  of 
gas,  the  process  being  as  follows  :  — 

Oi  -   .  ^gNI  <       '■  and 

SCujO  -  BAgNO     ■     IH 

+  6 

If  the  conditions  are  altered,  there  is  an  evolution  of  gas 
(nitric  oxide) : — 

«Cu  N   '.  and 

4Cu.ii  4-  5AgN03  I   6HS0 

Dewey's  equation  is   incorrect,  since   no  nitrous   :: 
be  detected  in  the  solution. 

Estimation  of  Copper.  —  With    regard  to  the   cuprous 
sulphide   method,  it  1  that  most  of  the   copper 

should     be    precipitated  and     only    the 

.  ler  determined  a;  dphide. — N.  II.  J.  M. 

!/  -  /     ermination  of  Mercury  in.     L.  Vanino 

and  1'.  Treubert     Bex.  30,  [14],  1399— i' 
If  h*  poph  1 !o  a  solution  of  mercuric 

de  in  sufficient  quantity,  the  whole  of  the  mercur; 
rapidly  precipita'  aeL     If  ".he  acid  be   in  ex 

metallic  mercury  is  precipitated;  but  t'.  prevented 

us  addition  of  h;  xide. 
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To  10  c.c.  of,  say,  a  6  per  cent,  solution  of  mercuric 
chloride,  nn  equal  bulk  of  hydrogen  peroxide  is  added,  and 
then  hypophosphorous  acid  till  precipitation  is  complete. 
The  liquid  is  filtered  through  a  weighed  filter  and  the  precipi- 
tate washed  thoroughly,  and  dried  at  100°  C.  In  the  case  of 
mercuric  nitrate,  a  much  greater  amount  of  hydrogen  per- 
oxide is  requisite.  This  method  is  accurate,  and  possesses 
the  great  advantage  over  the  precipitation  as  phosphate,  of 
economy  of  time  to  the  extent  of  several  hours. — J.  T.  I). 

Colloidal  Silver.     A.  Lottermoser  and  E.  von  Meyer. 

J.  Prakt.  Chem.  1897,  56,  [17,  18],  2111. 

See  under  XX.,  page  1035. 

Phosphoric  Acid,  Estimation  of,  hy  Titration  of  the 
Ammonium  Phosphomolybdate  Precipitate  with  Stan- 
dard Alkali.  I!  W.  Kilgore.  J.  Amer.  Chem.  Soc. 
1897,19,  703—711. 
The  principal  objections  raised  against  this  method  are, 
that  it  has  not  been  tried  cu  a  sufficient  variety  of  fertilisers 
and  fertiliser  materials ;  and  secondly,  the  difficulty  of 
washing  the  acid  from  the  precipitates  ;  it  has  also  been 
noticed  that  a  portion  of  the  precipitate  enters  into  solution. 
The  first  objection  is  disposed  of  by  a  series  of  results 
obtained  by  the  author  with  the  gravimetric  and  volumetric 
methods,  which  closely  agree.  A  quantity  of  from  150  to 
200  c.c.  of  water  is  generally  enough  to  free  the  precipitates 
from  acid,  and  it  is  when  large  volumes  of  water  are  used, 
that  the  molybdate  precipitate  passes  through  the  filter 
mechanically. 

The  method  was  somewhat  modified  at  the  last  meeting 
of  the  Association  of  Agricultural  Chemists  in  order  to 
avoid  the  excessive  washing  above  referred  to.  The  sub- 
stance is,  if  necessary,  incinerated  to  destroy  organic  matter, 
and  2  grms.  are  dissolved  in  nitro-hydrochloric  acid  and  the 
volume  made  up  to  200  e.c.  For  amounts  of  phosphate 
below  5,  between  5  and  20,  and  above  20  per  cent.,  40,  20, 
and  10  c.c.  respectively  of  this  solution  are  taken,  and  5  to 
10  c.c.  of  strong  nitric  acid  added.  The  solution  is  then 
nearly  neutralised  with  ammonia,  heated  on  the  water-bath  at 
60" — 65°  C,  50  c.c.  of  freshly  filtered  molybdie  solution 
added  for  each  0  ■  1  grm.  of  phosphorus  pentoxide  present, 
and  then  digested  in  a  water-bath  for  10  to  15  minutes. 
The  clear  liquid  is  quickly  decanted  into  a  llirsch  funnel 
and  filtered  with  or  without  diminished  pressure.  The 
precipitate  is  washed  hy  deconting  twice  with  about  50  c.c. 
of  nitric  acid  of  60  per  cent.,  agitating,  allowing  to  settle, 
and  treating  once  with  50  c.c.  of  ammonium  or  potassium 
nitrate  solution.  The  whole  is  then  thrown  on  to  the  filter 
and  washed  with  150  to  250  c.c.  of  water.  The  filter  and  its 
contents  are  introduced  into  a  beaker,  excess  of  standard 
alkali  and  a  few  drops  of  phenolphthalein  added,  and  the 
solution  is  titrated  back  with  standard  nitric  acid. — J.  L.  B. 

Phosphates,  Valuation  of,  according  to  the  Amount  of 
Citrate-soluble  Phosphoric  Acid  in  them.  P.  Wagner. 
Chem.  Zeit.  1S97,  21,  905—911. 

When  a  freshly  prepared  citrate  extract  is  stirred  with 
alkaline  citrate  and  magnesia  mixture,  the  precipitate  is 
quite  free  from  silica,  even  in  the  case  of  highly  silicious 
~lap-,  and  it  is  immaterial  whether  filtration  is  proceeded 
with  at  once,  or  after  an  interval  of  two  hours. 

The  citrate  extract  of  basic   slag  changes   very  slightly 
in  appearance,  if  at  all.     When   kept  for  a  long  time  in  a 
covered   beaker,    the   extract    does,  however,  undergo   an    ' 
important  change,  and  solutions  which  have  been  kept  for 
three   hours,   have   a    tendency   to    separate    silica     when 
alkaline   citrate   i3   added.      An    extract    which   had   been 
kept  for  21  hours,  immediately  yielded  a  gelatinous  pre- 
cipitate on  addition  of  alkaline  citrate.     The  separation  of 
silica  is  much  diminished  by  precipitating  the  phosphoric   I 
acid.     When  a  citrate  extract,  three  hours  old,  was  treated 
with  alkaline  citrate,  and  stirred  for  half  an  hour,  silica  was   ( 
precipitated.     A   similar   solution,  the  same  age,   yielded, 
with  alkaline  citrate  and  magnesia  mixture,  a  precipitate 
free  from  silica,  and  there   was  no  separation  of  silica  in    | 
the  filtrate  when  kept  for  21  hours. 

The  phosphoric  a.ii.  in  citrate  solutions  should  therefore, 
be  precipitated  as  soon  as  possible,  but  need  not  be  filtered   i 


immediately.  Separation  of  silica  from  extracts  which 
have  been  kept,  may  be  avoided  by  adding  the  alkaline- 
citrate  and  magnesia  mixture  simultaneously,  instead  of 
separately. 

The  citrate-magnesia  mixture  is  prepared  by  dissolving 
citric  acid  (200  grms.')  in  20  per  cent,  ammouia,  and 
diluting  to  1  litre  with  the  same  ammonia.  The  solution  is- 
then  mixed  with  an  equal  bulk  of  magnesia  mixture. 

To  estimate  phosphoric  acid,  50  c.c.  of  the  extract  (which 
should  not  have  been  kept  for  more  than  one  hour)  are- 
treated  with  50  c.c.  of  the  citrate-magnesia  mixture,  stirred 
for  half  an  hour  and  filtered  at  once,  or,  at  any  rate,  within 
an  hour.     The  analysis  is  then  finished  in  the  usual  manner. 

— N.  H.  J.  M. 

ORGANIC  CHEMISTRY.— QUALITATIVE. 

Sumac,  Adulteration  of.     W.  Eitner.     Der  Gerber,  1897. 
161. 

The  examination  of  sumac  as  to  purity  is  best  carried  out 
by  means  of  the  microscope.  The  leaves  of  Rhus  coriaria^ 
from  which  Sicilian  sumac  is  obtained,  are  covered  on  both 
sides,  but  more  particularly  the  obverse  one,  with  a  dense- 
growth  of  very  fine  hair,  of  such  a  characteristic  type  as  to- 
render  the  detection  of  adulteration,  even  with  any  of  the 
many  other  kinds  of  sumac,  an  easy  matter. — C.  O.  W. 

Carbohydrates,  the  Identification  of.     K.  Sjollema.     ('hem. 

Zeit.  1897,21,  [74],  739. 
It  was  previously  known  that,  under  certain  circumstances 
glucose  mixed  with  solutions  of  copper  salts  formed  in- 
soluble compounds  on  the  addition  of  potassium  or  sodium 
hydroxide.  Glucose  gives  such  a  compound  with  ammo- 
niacal copper  sulphate  or  copper  acetate  solutions  ;  levulose, 
on  the  contrary,  gives  the  precipitate  only  with  the  latter. 
In  practice,  a  10  per  cent.  CuSO,  solution  is  mixed  with 
just  sufficient  ammonia  to  re-dissolve  the  cupric  hydroxide,, 
an  excess  being  avoided  because  of  its  tendency  to  re-dis- 
solve the  expected  sugar  precipitate.  About  30  c.c.  of  a 
10  per  cent,  ammonia  solution  usually  suffice  for  100  c.c. 
of  the  copper  liquor.  Similarly,  a  5  per  cent,  copper 
acetate  solution  is  mixed  with  the  exact  quantity  of 
ammonia  required  ;  in  this  case  the  presence  of  basic  or 
even  normal  copper  acetate  necessitates  the  use  of  a  little 
acetic  acid.  Neither  of  the  solutions  must  smell  very 
perceptibly  of  ammonia ;  and  either  must  give  a  precipitate 
on  dilution  or  on  standing  (a  condition  that  is  essential  to 
success).  The  reagent  is  most  satisfactory  when  it  remains 
clear  on  the  addition  of  five  times,  but  becomes  turbid  with 
ten  times  its  volume  of  water ;  and  the  exact  limit  of  dilution 
permissible  without  turbidity,  should  be  known,  in  order  to 
guard  against  over-dilution  by  the  sugar  solution  itself.  On 
the  other  hand,  the  use  of  an  excess  of  the  reagent  is  to  be 
avoided.  With  very  dilute  solutions  the  precipitate  may  not 
appear  for  several  minutes  or  even  for  an  hour,  and  in  this- 
case  it  is  well  to  make  a  blank  experiment  with  distilled 
water  in  equal  volume  and  in  lieu  of  sugar  solution. 

With  a  g  per  cent,  solution  of  glucose,  2  c.c.  mixed  with 
-o-  c.c.  of  the  ammoniacal  copper  solution  should  become 
turbid  at  once,  and  should  give  a  voluminous  precipitate 
within  a  few  minutes.  In  a  mixture  of  glucose  and  levulose, 
the  former  is  recognised  by  means  of  the  ammoniacal  copper 
sulphate,  but  the  solutions  must  not  be  too  concentrated. 
Experiments  have  not  yet  been  tried  to  ascertain  whether 
levulose  may  be  detected  in  the  solution  from  which  the 
glucose  precipitate  had  been  obtained  and  filtered,  or 
whether  it  would  be  possible  to  estimate  or  separate  other 
carbohydrates  by  means  of  copper  solutions.  Small  quan- 
tities (even  1  per  cent.)  of  glucose  may  be  detected  in  cane 
sugar  with  the  aid  of  the  ammoniacal  copper  sulphate,  and 
levulose  may  be  similarly  detected  by  the  acetate  solution. 
Here,  again,  concentrated  solutions  hinder  the  reaction. 

Milk  sugar  and  galactose  may  give  precipitates  with 
copper  solutions,  the  latter  showing  good  results  with  the 
acetate,  but  not  with  the  sulphate  solution.  Milk  sugar 
gives  no  result  with  the  sulphate,  and  not  a  good  one  with 
the  acetate.  An  excess  of  ammonia  is  even  more  fata!  to 
the  detection  of  milk  sugar  than  to  that  of  thehexoses.  An 
acetate  and  sulphate  solution  that  gave  good  results  with 
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glucose  and  lcvulosc,  wus  without  cffw  mgnr  solu- 

tions uniil  1  |i  r  n  hi   u|  acetic  acid  had  been  addi  d,  when  ii 
wasrendered  n  .  enabling  this  sugar  to  be  defected 

even  in  the  presence  of  much  cane  sugar.     Such  a  solution 
is  as  equall)  good  rcagenl  fot  gl  icose  and  levulose,  but  i!  is 
inconvenient   owing  to  its  tendency   to  become   turbid  on 
ding.-    W.  G.  M. 

Linseed  Oil,  Anuel's  "  Watei  Reaction"  for.     W.  Lippert. 
Zriis.  angew.  Chem.  1897, 

In  this  article  the  author  gives  fuller  details  c.t'  the  experi- 
ments on  which  he  has  based  his  previous  condemnation  of 
Amsel's  water  reaction,  lie  finds  that  the  aqueous  solution 
of  a  linseed  soap  is,  and  will  remain,  absolutely  clear  eveu 
in  the  presence  of  large  amounts  (5  or  6  pei  ent)  of  lead, 
whether  the  metal  has  been  added  to  the  oil  as  oxide  • 
reainate;  bnt  that  manganese  in  cither  form  and  in  far 
smaller  quantities  (0-.->  per  cent,  and  upwards)  causes  a 
distinct  opalescence,  which  appears,  if  not  immediately,  at 
least  after  a  few  minutes'  standing,  and  which  i-  propor- 
tionate in  its  int. n  sit  \  to  the  amount  of  manganese  originally 
introduced.  This  turbidity  is  due  to  the  precipitation  of 
the  metallic  hydrate ;  and  it  does  not  occur  in  the  case  of 
lead,  simple  because  lead  hydrate  is  soluble  in  the  t 
of  caustic  alkali  which  is  always  present  after  saponification. 
Turning  to  the  possibility  of  detecting  rosin,  rosin  oil,  and 
mineral  oil  by  means  of  this  test,  the  author  finds  that  a 
2 ■  5  per  cent,  litharge-varnish  mixed  with  as  much  a-  50 
per  cent,  of  rosin  still  gives  a  clear  "  water  reaction  ;  "  and 
that,  as  ruight  be  expected  from  Coreil's  work  (this  Journal 
1892,  £50),  rosin  oil  can  only  he  recognised  with  certainty 
when  it  forms  some  15  per  cent,  of  the  total  varnish.  It  is 
curious  to  note  that,  in  presence  of  20  per  cent,  of  either 
pale  or  dirk  rosinoil,  the  soap  solution  is  at  first  milky,  but 
becomes  clear  after  five  minutes,  and  finally  turns  cloudy 
again  in  a  few  hours'  time.  Mineral  oil  also  only  causes  a 
distinct  turbidity  when  it  amounts  to  about  30  per  cent,  of 
the  oil  under  examination. — F.  II.  L. 

Cotton-Seed  Oil, A  Characteristic  Reaction  of.    I"..  Ifalphen. 
.1.  Pharm.  el  de  Chin).  1897,  6,  [9 J, 390 — 392. 

t  OXTON-SEED  oil,  warmed  with  carbon  bisulphide,  gives  a 
reddish  coloration  after  some  time.  To  adapt  the  reaction 
to  analytical  purposes,  equal  volumes  of  the  oil  under  exami- 
nation, of  amyl  alcohol,  and  of  carbon  bisulphide  containing 
1  per  cent,  of  sulphur,  are  placed  in  a  test  tube  heated  on  a 
boiling  briue  bath.  If  iu  10 — 15  minutes  a  red  or  orange 
coloration  appear,  the  presence  of  cotton-seed  oil  is  proved. 
Should  there  be  no  coloration,  1  c.c.  of  the  same  carbon 
bisulphide  is  added  and  the  tube  again  warmed,  and  if  the 
result  be  negative  this  is  repeated.  The  coloration  is  not 
equally  inteuse  with  all  varieties  of  cotton-seed  oil,  but 
appears  to  depend  to  some  extent  on  the  process  of  refining 
to  which  the  oil  has  been  subjected.  The  reaction  serves  for 
the  detection  of  5  per  cent,  of  the  oil. — A.  C.  W. 

Formalin  in  Milk,  Detection  of,  by  means  of Phloroglucinol ■ 
M.  Jorissen.  Boll.  Soe.  Chim.  1897, 167  ;  Analyst,  1897, 
•[260],  282. 

Tex  c.c.  of  the  milk  are  shaken  with  several  drops  of  a  10 
per  cent,  aqueous  solution  of  phloroglucinol,  and  then  a 
few  drops  of  caustic  soda  or  potash  are  added.  A  red 
coloration  is  produced  with  milk  containing  as  little  as  1 
part  of  formalin  iu  20,000,  whilst  normal  milk  stives  no 
reaction. — A.  S. 

Oi!  of  Star  Anise,  Adulterated  with  Petroleum. 
J.  C.  Umney.    Chemist  and  Druggist,  1897,  51,  (913),  623. 

Is  a  recent  importation  of  about  600  lb.  of  star  anise  oil, 
five  cases  were  found  to  contain  oil  adulterated  with  petro- 
leum. These  had  different  specific  gravities,  ranging  from 
0-894  to  0-939,  and  the  melting  point,  after  congelation, 
varied  from  3 •  7;  C.  to  1 1  •  5=  C,  the  figures  for  the  specific 
gravity  of  the  genuine  oil  being  not  below  0-980,  and  the 
melting  point  not  below  1 5"  C.  The  petroleum  was  separated 
by  charring  the  oil  with  strong  sulphuric  acid,  \\hen  the 
undecomposed  residue  had  a  specific  gravity  of  0-835  at 
15'  C.     The  probable  amount  of  petroleum  present  in  the 


oils  would  appeal  to  varj  from   17  I  .t.     in  rien 

of  the  advai 

prevail  nt,  imp  irters  should  I n  U 

form  "I  adulter  i-  ■    it. 

.  /.,  th, 
Characteristic   Colow    R 

vecchia   and   G.    Fabi  •  ,.,.'„, r 

delle  Gabelle,  3,   13—26  ;  I 
-  i    dso  this  Journal 

Tin    authors   confirm    the    supposition    thai    Band 
reaction  to,  sesame"  oil  with  hydrochloric  acid  and 

the  furfurol  yielded  by  thi 
that  an  intense    red  coloration  is  produced    witl 
by  employing  a  i  per  cent  solution  nf  furfurol  in 
cut.  alcohol    and    hydrochloric   acid.       The   lubfta 
sesame"  oil   which  is  responsible  f,,r  this  colour   i 
isolated  in  the  following  manner :— A  quantity  of  the  oil 
was  saponified  with  the  alcohol  eva] 

off,  and  the  soap  dissolved  in  n  irm  wan  r  and 
with    barium  chloride.       The   ban  ta    soap    was   dr;. 
bausted  with  boiling  alcohol,  the  alcoholic  solution  , 
rated  to  dryness,  and  from  the  residue,  the  following  three 

substances      were     is, dated:  —  (  I.)     Sesanill,    ,i       ii     .,       , 

which  yields  on  treatment  with  nitric  acid,  two  i  rj 
compounds  melting   at   285c  C.   and   145    C.       2.)   Higher 
alcohol    (<     '1   0  +  H2O)  crystallises  from  alcohol:  melting 

point,  137-5    C.  ;  dies   not  give   the   furfurol   reacti,. 
tortus    an   acetyl    compound     I  melting    point,     130° — 181    I 
,■  in  water,  easilj  soluble  in  beuzene.      (3.)   A  thick 
odourless  oil  ;   easily  soluble   in  alcohol,  ether,  chloi 

•lightly  soluble  iu  alkalis;  insoluble  in 
water  and  mineral  acids.  This  compound  is  actually  the 
cause  of  the  furfurol  action. — A,  S. 


Off  GANIC  CHEMISTRY.— QUANTITA  TIYE. 

Nitrogen   Determination,  KjeldahCs;  .  I    -  |    Error 

in.     B.  Sjollcina.     (.'hem.  Zeit.  1897,  21,  740—741. 

To  prevent  bumping  in  the  distillation  of  the  ammonia  from 

the  alkaline  solution  in  the  Kjeldahl  proi  icrallv 

recommended  that  some  fragments  of  zinc  should  be  : 

in    the     solution.       This     is     very    advantageous  :    and    iu 

applying  Jodlbauer's   modification  it    is   especially  SO 

is   ordinarily   by  no   means   certain    that   the   ammonia  will 

have  been   completely  distilled  over   by  the  time  that  the 

bumping    of  the    heavy    saline    solution    commences.     The 

author  finds  that  there  is  a  distinct  amount  of  causti 

or  potash  carried  over  mechanically  during  the  distillation 

when  zii     is  employed,  and  hydrogen   is.  therefore,  evolved 

if  the  ordinary  bulb-tube  (Fig.  1)   be  employed.     This  may 


Fig.  1. 


- 


Fig.  3. 


cause  a  variation  in  the  result  of  0-15 — 0-3  per  cent.  ofN 
on  1  grin,  ot    •  Bj  adopting  a  tube  shaped  as  in 

n  which  the  inner  tube  is  bent   compli 

n here  the  lower  tube,  outside,  is  bent  icto  a 
Z  shape,  the  difficulty  is  avoided,  and  accurate  results  are 
obtained.— W.  G.  M. 
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Fehling's  Solution,  False  Results  obtained  with.  M.  Z. 
Jovitschitsch.  Ber.  30,  [16],  2431—2432. 
The  author's  attention  was  culled  to  the  fact  that  Feeling's 
solution  is  frequently  reduced  by  sulphuric,  nitric,  and 
hydrochloric  acids,  as  well  as  by  grape  sugar,  phenyl- 
hydrazine,  hydroxylaminc,  &e.,  even  although  the  reaction 
of  the  solution  is  so  alkaline  that  litmus  paper  is  coloured 
distinctly  blue.  The  acids  used  were  found  to  be  chemically 
pore.  If  just  sufficient  of  one  of  these  mineral  acids  is 
added  to  2 — 3  c.c.  of  freshly  prepared  Fehling's  solution, 
so  that  red  litmus  paper  is  still  coloured  distinctly  blue, 
(hen,  on  aentlc  warming,  cuprous  oxide  ;is  precipitated. 
The  reduction  may  also  take  place  in  the  cold,  as  the 
following  experiment  shows:  — 

A  few  drops  of  one  of  these  mineral  acids  (not  too 
strong)  are  added  to  1 — 2  c.c.  of  strongly  alkaline 
Fehling's  solution  until  only  a  faint  blue  colour  remains, 
i.< ..  until  the  solution  becomes  only  faintly  alkaline.  On 
now  adding  a  few  more  drops  of  the  original  Fehling's  solu- 
tion, an  immediate  turbidity  sets  in,  and  the  reduction  may 
then  be  completed  by  gentle  warming. 

The  author  concludes  that  mistakes  may  often  arise  with 
Fehling's  solution,  and  emphasises  the  fact  that  it  can  only 
give  trustworthy  results  in  strongly  alkaline  solution. 

According  to  the  author,  the  above  reduction,  which 
often  takes  place  spontaneously  in  Fehling's  solution 
preserved  in  well-closed  bottles,  is  due  to  a  decomposition 
of  the  tartaric  acid,  even  in  alkaline  solution. — J.  S. 

Gases,  Method  of  Collecting  and  Analysing  the,  in  Canned 
Goods.  C.  A.  Doremus.  J.  Amer.  Chein.  Soc.  1897, 19, 
733—73.3. 

The  essential  part  of  this  apparatus  consists  of  a  bevelled 
hollow  steel  needle  attached  to  the  upper  arm  of  an  adjust- 
able clamp.  The  point  and  lower  part  of  the  shaft  are 
covered  by  a  rubber  stopper,  which  serves  as  a  soft  pad.  The 
lower  arm  is  moved  along  the  body  of  the  clamp  until  the 
can  to  be  pierced,  is  held  between  the  rubber  stopper  and 
the  head  of  the  screw,  as  shown  in  the  figure.  The  upper 
portion  of  the  needle  is  connected,  by  means  of  a  capillary 
tube  filled  with  water  or  mercury,  with  a  receiver  containing 


either  of  these  liquids.  When  the  can  is  fixed  within  the 
apparatus,  a  few  turns  of  the  screw  clamps  it  tightly  between 
the  rubber  pad  at  the  top  and  the  screw  below.  The  rubber 
fields  to  the  pressure,  making  a  tight  joint  around  the  needle. 
When  the  latter  pierces  the  tin,  the  gases  escape  gently  into 
(he  eudiometer. — J.  L.  13. 

Calcium  Carbidi  and  Acetylene,  Analysis  of  Commercial, 
and  the  Purification  of  the  latter.  G.  Lunge  and 
E.  Cedercreatz.     Zeits.  angew.  Chem.  1897,  651. 

<  'vim.  to  the  irregularity  in  composition  of  all  commercial   i 


calcium  carbide  and  the  circumstance  that  it  cannot  be 
ground  to  powder  in  air  without  suffering  some  decomposi- 
tion, in  order  to  determine  the  amount  of  acetylene  the 
carbide  will  evolve  on  treatment  with  water,  it  is  necessary 
to  operate  on  50  (or  better  100)  grms.  at  a  time.  This 
involves  the  use  of  a  gas-holder  having  a  capacity  of  at 
least  40  litres  ;  and  the  liquid  employed  as  the  "  seal  " 
should  be  a  saturated  solution  of  common  salt,  which,  in 
very  exact  work,  must  be  previously  treated  with  acetylene 
to  prevent  any  deficiency  in  the  gas  measured.  If  this  is 
done,  in  reducing  the  volume  of  the  gas  to  normal  tempera- 
ture and  pressure,  it  is  unnecessary  for  technical  purposes 
to  make  any  allowance  for  the  vapour  tension  of  the  liquid  ; 
but  if  plain  water  has  been  used  in  the  tank  of  the  gas- 
holder, this  correction  must  be  carried  out.  The  acetylene 
is  most  conveniently  generated  in  an  apparatus  designed  in 
such  a  manner  as  to  cause  the  carbide  to  fall  into  the 
liquid  (salt  solution)  by  degrees  ;  but  the  reverse  process 
may  be  employed  if  desired. 

The  most  serious  impurity  in  commercial  acetylene  is 
phosphuretted  hydrogen,  which,  like  ammonia,  appear*  to 
favour  the  formation  of  the  explosive  copper  acetylide, 
and  which  also,  if  present  in  sufficient  quantity,  may 
render  the  gas  spontaneously  inflammable.  The  phosphu- 
retted hydrogen  is  best  determined  by  passing  the  gas  as 
it  is  given  off  from  the  carbide  through  a  solution  of  sodium 
hypochlorite,  precipitating  the  phosphoric  acid  with 
magnesia  mixture.  If  care  be  taken  that  all  reagents  are 
free  from  sulphuric  acid,  any  sulphuretted  hydrogen  in 
the  acetylene  may  be  simultaneously  estimated  by  acidify- 
ing the  filtrate  from  the  magnesia  precipitate  and  then 
adding  barium  chloride.  It  should  be  observed,  however, 
that  the  amount  of  sulphuretted  hydrogen  in  different 
specimens  of  acetylene  yielded  by  the  same  carbide,  varies 
considerably  according  to  the  conditions  obtaining  at  the 
time  of  preparation  ;  and,  moreover,  the  whole  of  the 
sulphur  in  the  gas  does  not  exist  as  hydrogen  sulphide. 
Examined  for  phosphorus  in  this  manner,  two  different 
samples  of  carbide  evolved,  as  the  mean  of  several  tests, 
0-1435  grm.  (94- 1  c.c.)  and  0-338  grm.  (222  c.c.)  of 
phosphuretted  hydrogen  per  kilo,  respectively. 

With  suitable  modifications  the  process  becomes  available 
for  the  purification  of  commercial  acetylene.  The  hypo- 
chlorite is  used  in  its  original  form  of  bleaching-powder, 
and  it  is  preferably  moistened  with  only  sufficient  water  to 
make  it  cohere  into  balls.  In  this  case  the  gas  must  be 
well  cooled  before  it  passes  into  the  purifier,  in  order  that 
it  may  not  carry  too  much  moisture  with  it ;  or  it  may  be 
dried  and  freed  from  ammonia  by  treatment  with  sulphuric 
acid  of  sp.  gr.  1-6  to  1"7,  which  does  not  act  on  the  hydro- 
carbon itself.  After  the  chloride  of  lime  purifier,  a  vessel 
containing  lime  should  be  employed,  so  that  any  solid  or 
gaseous  chlorine  compounds  may  be  retained. — F.  H.  L. 

Oils  and  Fats,  Animal  and  Vegetable  ;  Purity  of  Commer- 
cial. I).  Holde.  Chem.  Kev.Fett-  u.  Harz-Ind.  4,  [20], 
271—276. 

Ik  determining  the  iodine  number  it  has  been  found  advis- 
able attheCharlottenburgVersuehsanstalt  to  allow  the  iodine 
solution  to  act  on  the  liquid  fats  for  24  hours,  with  exclusion 
of  light,  the  results  being  more  uniform  than  can  he 
obtained  by  the  ordinary  two  hours'  reaction.  By  this 
means  the  differences  between  the  values  given  by  the 
Iliibl  and  the  Waller  solution  are  in  most  cases  reduced  to 
about  three  units,  In  the  case  of  Japanese  wood  oil,  how- 
ever, the  difference  amounts  to  1 7  units,  and  consequently  it 
is  considered  that  the  use  of  Waller's  reagent  should  be 
restricted  to  such  oils  as  are  found,  by  sufficiently  compre- 
hensive experience,  to  give  concordant  results  with  both 
methods. 

Out  of  25  samples  of  fats  and  oils  examined,  four  were 
found  to  be  adulterated,  three  of  them  seriously. 

A  so-called  "  linseed-oil  varnish,"  found  in  practical  use 
to  be  deficient  in  drying  properties,  proved  to  be  merely  raw- 
linseed  oil,  requiring  four  days  to  dry  properly.  A  "  sper- 
maceti oil  "  consisted  almost  entirely  of  porpoise  oil,  and  a 
specimen  of  "  fuller's  grease  "  was  found  to  contain  8S  per 
cent,  of  unsaponifiable  bituminous  oil. — C.  S. 
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ponifiable  Oil  in  Greases   with  a  Lime    Base,  I  '■ 
minationof.     H.Bailey.     Chem.  News,  1897,  76,  1 74. 

'l'n  i".  author  railed  to  obtain  satisfactory  results  with  the 
ordinal']  method— complete  saponification  irltl 
alkali  and  extracting  the  unsapoirifled  oil  from  the  dried 
soap  with  ■  suitable  solvent — of  determining  unsaponifiable 
oil  in  greases  with  a  lime  base,  as  prolonged  drying  was 
to  free  the  soap  from  water,  and  it  was  difficult 
to  completely  extract  the  unsaponined  oil  from  the  pulpy 
mass. 

The  following  method  is  recommended  ss  giving  u 
results  and  requiring  less  time  than  the  ordinary  process  : — 
in  gnus,  of  the  sample  are  boiled,  with  constant  siirrin-r. 
with  dilute  hydrochloric  acid,  until  the  grease  is  eompletel' 
ised  and  free  from  lumps.  The  oils  and  fatty  acids 
are  filtered  off,  and  the  residue  is  thoroughly  washed  with 
boiling  water.  The  filter  paper  is  no*  broken,  the  liquid 
oil  washed  through  by  a  jet  of  boiling  water,  and  a 
cehtrated  solution  of  2  grins,  of  caustic  potash  added, 
together  with  »  little  alcohol,  after  which  the  solution 
is  heated,  with  constant  stirring,  until  saponification  is 
complete,  preferably  with  the  addition  of  a  little  more 
alcohol  ton-place  that  lost  by  evaporation.  Most  of  the 
alcohol  is  evaporated  off,  about  luo  c.e.  of  water  added, 
and  the  mixture  warmed  until  clear.  Then,  after  cooling, 
.c.  of  methylated  ether  or  petroleum  spirit  are  added, 
and  the  mixtuw  well  shaken  and  allowed  to  stand.  The 
soap  solution  is  drawn  off,  and  the  ethereal  layer  washed 
two  or  three  times  with  water,  the  washings  being  added  to 
the  soap  solution.  The  soap  solution  is  then  shaken  with 
20  e.e.  of  ether  to  remove  any  traces  of  oil.  and  the  washed 
ethereal  solution  transferred,  together  with  the  first  ethereal 
solution,  to  a  small,  tared  flask  with  wide  mouth.    The  ether 


ted  "ii  and  the  residue  of  oil  dried  in  :, 
temperature  of  ■  littli  I  .  until  <  I 

weight.     A    8 

/        i'd  and  (•'■  -  /  ,.j 

i ' 

'Uin  hi  ut   1  grin, 

albuminoid  man 

and   acidified   with   hydrochloric    acid.      I  then 

added  in  considerable  i  i  the   liquid  stirred  rii 

ousl]  for  some  time.     The  whi  . 
half  an  hour,  or  until   the  precip  tat<    bat 
liquid  is  then  decanted  through    an   a- 

drieal  funnel  containing  alii  ith  a 

pad  of  pulped  asbestos).     The  precipitate  adhering  to 

nil  times  with  col  1   i 
washings  poured  through  the  filter.     When  most  of  the 

bromine  has  been  washed  out   of  the  precipit.it. 
liquid  may  d  ear.  and  il  ire  adrisafa 

keep  the  washings  separate  from  the  filtrate,  aud,  if  n.  ■ 
s:ir\.    to    wash    with    -odium    sulpha'  ,     or    with 

bromine  water.     The    contents    "I    the    filter-tube    are    re- 
turned  to  the  beaker  in  which  the  precipitation  wai 
and  the  nitrogen   iu   the   precipitate  estimated  by  the  i  ■ 
ning-Kjeldahl  process.      It  was  found  that  the   precipil 
inline  in  solutions  of  the  proteida  are  insole 
in    water   and   in    dilute   hydrochloric    acid ;  but    that  the 
extractive  matters  of  meat  are  only  precipitated  in  concen- 
trated solutions,  the  precipitates  formed  being  in  great  part 
dissolved    on    dilution,   especially    in    presence    of   a    little 
hydrochloric  acid.     The  following  table   gives    the   results 
obtained  by  this  method  with  various  proteid  and  gelatim.  I 
bodies  : — 


Substance. 


Nitrogen  percent. 


Nitrogen  multiplied  by  Factor. 


Total  in  Original     Precipitated  by    Total  in  Original 
Snbstance.  Bromine.  Substance. 


Precipil 

Bromine. 


Factor. 


Commercial  gelatin 

Gelatin-peptone 

Commercial  scalealbumin  ... 

Svntonin  from  scale  album  iu 

1  scale  albumin 

Fresh  white  of  egg 

Svnlonni  from  white  of  efrg  . . 

Peptone  from  white 

Beef  extractives 


11-10 
11-10 

9-86 

g-gg 

1-89 

is:. 
11-70 


11-00 
13-90 

s-Tl- 
(9-76X 

S'81 

|SS 

f89 

0-68 
0-OM 


77V." 

63-41 

11-96 
11-96 
4-B 

•-'•11 


77-" 
76-5 

.  oi-7s 

ii -'.in 
LT98 

0-03 


} 


o-o 


633 


It  is  suggested  that,  by  saturating  the  liquid  with  zinc 
sulphate  and  treating  the  filtrate  with  bromine,  the  real 
peptone  formed  in  digestion  experiments  might  probab 
determined  with  accuracy.  It  was  found,  on  applying  this 
method,  that  Liebig  tympany's  meat  extract  does  not 
contain  any  considerable  quantities  of  real  peptones. — A.  S. 

Beeswax,  Examination  nr~.     K.  Dieterich.     Chera.  Rev. 
l'ett-  u.  Harz-Ind.  4,  [19],  259—263. 

Ix  comparing  the  hot  and  cold  methods  for  determining 
the  acid  number,  the  ester  number,  and  saponification 
value,  and  the  ratio  number,  the  author  obtained  the  follow- 
ing average  tigures  in  a  number  of  samples  of  pure  yellow 
wax  : — 


Number. 

Number. 

Value. 

8       i 
19-37 

76-30 

I      - 

W90 
90*80 

1  :  3-3 
1  :3"6 

and  concludes  that  the  lowir  values  yielded  by  the  cold 
method  are  the  more  reliable  of  the  two,  since  the  lower 
temperature  employed,  precludes  the  possibility  of  error 
arising  from  the  formation  of  decomposition  products.  The 
cold  method  is  said  to  be  equally  efficient  with  the  hot  method 


in  the  detection  of  adulteration,  and  the  results  of  the 
examination  of  several  adulterated  samples  are  supplied  iu 
the  paper. 

In  a  note,  Henriqnes  states  that  he  has  never  noticed 
the  above-mentioned  differences  yielded  by  the  two  methods 
when  applied  to  beeswax,  and  only  found  decompositions 
occur  iu  the  case  of  be  liicese   insect 

wax)  containing  a  large  proportion  of  unsaturated  alcohol-. 

— L    S 

Ethyl  Alcohol,  Highly  Diluted  [1  in  3,000  to  1  in  10,000]  ; 
Distillation  of.     Nicloux  and  Bauduer.     Analyst, 

;   Ann.  de  Chim.  Anaht.  2,  [llj,  802—204. 

been  found  that  on  distilling  dilute  solutions  of 
alcohol,  the  percentage  of  alcohol  coming  over  is  iu  inverse 
ratio  to  the  concentration  of  the  solution.  Thus,  with 
mixtures  of  alcohol  and  water  from  1  in  500  up  to  1  in 
1,000,  the  whole  of  the  alcohol  is  not  over  when  one-third 
of  the  solution  has  been  distilled  off,  but  when  the  con- 
centration  is  below    1    in   3.000,  the  whole   of  the  alcohol 

ued  in  the  distillate,  when  the  latter  amounts  tj 
one-fourth  of  the  original  volume  of  the  solution.  The 
alcohol  may  be  estimated  by  the  Nicloux  bichromate  method 
by  adding  a  solution  of  potassium  bichromate  (19  ffrms. 
per  litre!  and  4  -o  c.e.  of  pure  cot. 

aud  then  comparing  the  colour  with  standard  samples 
containing  known  quantities  of  alcohol.— A.  >. 
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Spirits,  Estimation  of  the  Higher  Alcohols  in.     X.  Koeques. 

Analyst,  1897,  22,  [259],  263;  Ann.   de   Chim.  Anuljt. 

2,  [8],  141-146. 
The  author  has  improved  the  ordinary  method  of  heating 
the  alcohol  with  sulphuric  acid  aud  determining  the  amoum 
of  coloration  produced,  in  that  he  first  fixes  the  aldehydes 
bj  means  of  an  amine.  100  e.c.  of  the  sample,  previously 
distilled  and  adjusted  so  as  to  contain  50  per  cent,  of 
alcohol,  are  boiled  gently  for  an  hour  with  2  grms.  ofm- 
phenylenediamine  chloride  and  a  few  granules  of  pumice 
in  a  flask  fitted  with  a  reflux  condenser.  The  mixture  is 
cooled  and  then  distilled,  care  being  taken  that  no  spray 
passes  over  during  distillation.  The  operation  should  be 
completed  in  40  minutes,  and  the  condenser  must  he  long 
enough  (40  ins.)  to  cool  the  distillate  to  the  ordinary 
temperature.  75  c.c.  of  distillate  are  collected :  this  volume 
contains  the  whole  of  the  alcohol,  and  is  consequently  of 
66 '"per  cent,  strength.  10  c.c.  of  the  distillate  are  taken, 
10  c.c.  of  pure,  colourless  sulphuric  acid  nionohydrate 
added,  the  mixture  shaken,  heated  for  an  hour  in  a  brine- 
bath  boiling  at  120"  C,  and  compared  with  a  standard 
solution  of  0-C67  grm.  of  isobutylic  alcohol  per  litre,  of 
66-7  per  cent,  alcohol  (corresponding  to  0-5  grm.  per  litre 
of  50  per  cent,  alcohol),  prepared  and  treated  in  a  similar 
manner.  The  comparison  is  made  on  the  cooled  liquids  in 
a  Dubosc  colorimeter,  the  amount  of  higher  alcohols  (per 
litre  of  50  per  cent,  alcohol)  being  found  and  expressed  as 

isohutvlic  alcohol  bv  means  of  the  formula  — 0 ,  where 

'  Ml 

H  =  the  stratum  of  the  standard  liquid,  and  H,  that  of  the 
sample.  The  depth  of  colour  is  not  exactly  proportional  to 
the  quantity  of  the  higher  alcohols  present,  the  -variation 
between  the  apparent  and  actual  amounts  being  as 
follows :  — 


Apparent. 

Actual. 

Apparent. 

Actual. 

Apparent. 

Actual. 

1125 
1-009 

0-886 

1-000 
0-900 

o-soo 

0-760 
0-640 
0-500 

0-700 
0-600 

irSuO 

0-379 
0-255 
0-150 
0-060 
0-019 

(1-40(1 

o-soo 

0-200 

o-ioo 

0-050 

The  delicacy  of  the  reaction  is  nearly  twice  as  great  with 
the  above  method,  employing  66  7  per  cent,  alcohol,  as  in 
the  ordinary  method  with  50  per  cent,  alcohol.  Several 
readings  should  be  made  in  the  colorimetric  estimation — 
two  with  a  10  mm.  and  two  with  a  20  mm.  stratum — and 
the  mean  of  the  results  taken.  If  the  amount  of  higher 
alcohols  be  more  than  1  grm.  per  litre  of  50  per  cent, 
alcohol,  the  sample  should  be  suitably  diluted  with  pure 
66  •  7  per  cent,  alcohol  after,  or  with  50  per  cent,  before,  being 
distilled.  The  method  is  stated  to  give  constant  though 
not  absolute  results. — A.  S. 

Alcohols,  Analysis  of.  E.  Barbet  Bull.  Assoc.  Chim. 
1897,15,  [3],  250— 252. 
Phenol  and  sulphuric  acid  in  presence  of  aldehydes,  give  a 
violet  coloration ;  thymol  and  sulphuric  acid  give  a  greenish 
coloration  and  coloured  compounds  with  higher  alcohols. 
In  view  of  the  fact  tint  quantitative  methods  based  on  these 
reactions  have  been  proposed,  the  author  has  experimented, 
and  finds  that  the  phenols  act  only  on  the  aldehydes,  and 
that  this  action  is  so  variable,  according  to  the  nature  of  the 
aldehyde,  that  no  quantitative  estimation  can  be  based  on 
it.  A  mixture  of  1  per  cent,  of  pure  amyl  alcohol  and  pure 
isobutyl  alcohol  in  ethyl  alcohol  equally  pure,  although  of 
bad  flavour,  gave  no  indication  with  either  thymol,  naphthol, 
or  hydroquinone. — L.  J.  de  W. 

Wine,  Determination  of  Glycerin  in.     ('.  Boettinger. 
Chem.  Zeit.  1897,  21,  [67],  658—659. 

The  method  proposed  depends  upon  the  conversion  of  the 
glycerin  into  its  acetyl  derivative,  which  can  then  be 
weighed.  The  operation  is  carried  out  as  follows  : — About 
1  grm.  of  hydrogen  potassium  sulphate  is  put  into  a  small 
stoppered  bottle,  and  this,  with  contents,  is  carefully 
weighed  ;  the  substance  to  be   treated  is  next  introduced, 


and  the  whole  again  weighed;  pure  acetic  anhydride 
(1 — 1-5  c.c.)  is  then  added,  the  battle  is  closed,  gently 
shaken,  and  heated  in  a  water-oven  for  two  hours.  Tin- 
product  is  treated,  when  cold,  with  a  few  drops  of  alcohol, 
and  extracted  with  ether,  the  ethereal  extract  being  after- 
wards evaporated  in  a  weighed  beaker,  and  the  residue  dried 
at  105°.  The  author  does  not  regard  this  method  as  finally 
settling  the  difficult  question  of  the  determination  of  glycerin 
in  wine,  but  he  believes  it  to  be  a  step  in  the  right  direction, 
and  suggests  that  possibly  the  formation  of  some  other 
ethereal  derivative  of  glvcerin  mav  prove  still  more  simple. 

—A.  K.  M. 

Gntla-Peiiha.     J.  A.  Montpellier.     Rev.  de  Chim.  Indust. 
1897,  8,  [94],  300—302. 

The  author  here  concludes  his  account  (this  Journal,  1837, 
925)  of  gutta-percha,  and  gives  the  following  scheme  for  its 
analysis  :  — 

Estimation  of  Gutta  and  Resins. — From  0-5  to  1  grai. 
of  the  finely  divided  sample  is  placed  in  a  weighed  filter- 
paper,  supported  by  a  perforated  platinum  cone,  which  is 
suspended  (its  point  in  the  liquid)  in  a  flask  connected 
with  a  Soxhlet  apparatus.  Here  it  is  extracted  with  boiling 
alcohol  for  five  or  six  hours,  after  which  the  cone  is  trans- 
ferred to  the  Soxhlet  extractor,  and  the  extraction  continued 
for  the  same  period.  The  resins  (fluavile  and  albane) 
dissolve  in  the  boiling  alcohol,  whilst  the  gutta  and  im- 
purities remain  in  the  filter-paper,  and  are  dried  at  100  C. 
in  a  current  of  carbon  dioxide,  and  weighed.  The  im- 
purities are  determined  in  a  separate  estimation  and 
deducted. 

Separation  of  Albane  and  Fluavile. — This  can  only  be 
done  incompletely,  but  an  approximate  determination  of 
the  amount  of  each  may  be  made  by  extracting  5  grms.  of 
the  sample  with  alcohol,  as  above,  and  evaporating  the 
alcoholic  extract  until  the  albane  begins  to  separate  out. 
On  cooling,  the  fluavile  remains  in  solution,  and  the  albane, 
which  has  crystallised  out,  is  collected  on  a  weighed  filter, 
dried  at  a  low  temperature,  and  weighed. 

Estimation  of  Water. — One  grm.  of  the  gutta-percha  is 
dried  at  100° — 110'  in  a  current  of  carbon  dioxide  for  six 
or  seven  hours. 

Estimation  of  Impurities. — A  weighed  quantity  (not 
exceeding  1  grm.)  is  extracted  with  boiling  chloroform  in 
the  same  way  as  in  the  determination  of  the  gutta  with 
alcohol.  This  dissolves  both  gutta  and  resins,  and  the  im- 
purities left  behind  are  dried  in  a  current  of  carbon  dioxide 
and  weighed. 

Ash. — This  is  determined  in  the  usual  manner.  Its 
amount  never  exceeds  0*5  per  cent. 

With  regard  to  the  water  in  gutta-percha,  the  author 
finds  that  although  at  first  it  lowers  the  insulating  power  of 
the  latter,  this  is  only  temporary,  and  the  greater  the 
amount  of  water,  the  sooner  the  guttapercha  oxidises  on 
exposure  to  the  air. — 0.  A.  II. 

Starch  Products,  The.  Exact  Estimation  of  Total  Carbo- 
hydrates in  Acid-kydrolysed.  G.  W.  Rolfe  and  W.  A. 
Faxon.     J.  Amer.  Chem.  Soc.  1897, 19,  698—703. 

Ax  attempt  has  previously  been  made  by  one  of  the 
authors  (this  Journal,  1897,  167)  to  ascertain  the  factor  to 
be  employed  for  deducing  the  solid  matter  from  the 
specific  gravity  of  any  starch  product  hydrolysed  by  means 
of  acid.  The  authors  have  now  endeavoured  to  confirm 
the6e  calculated  factors  by  the  actual  determination  of  the 
total  solids  in  a  number  of  representative  acid-hydrolysed 
starch  products.  For  this  purpose  an  apparatus  has  been 
devised,  which  permits  of  the  major  bulk  of  water  being 
removed  before  coming  into  contact  with  the  drjing  agent, 
and  avoiding  evaporation  on  a  water-bath. 

The  tared  beaker  containing  the  solution  to  be  evaporated 
is  slipped  on  (he  end  of  the  adapter,  an  air-tight  joint  being 
made  with  "  bill-tie  "  tubing.  By  the  three-way  stopcock, 
communication  can  be  made  with  the  vacuum  pump,  and 
with  a  250  c.c.  flask  containing  phosphorus  pentoxide  ;  or 
either  can  be  shut  off. 

The  method  of  drying  is  as  follows  : — The  cock  is  opened1 
to  the  pump  only,  and  the  air  exhausted  to  680 — 690  mm., 
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the  beaker  being  then  loweri  1   inl  •  au  ■■■'■  ' •.» 1 1  ■  and  heated 

to    about     100    •'.  ii'. til    most   "I    the    water    i-    «.\  :i  | ...  t  it.  I. 


Communication  is  made  with  tlie  pentoxide  flask,  and  the 
..■  dried  to  constant  weight  at  120  C. 
The  results  were  tabulated  and  plotted  rhej  form  a 
straight  hue,  which  is  vnv  slight]]  higher  than  the  line 
calculated  by  using  the  revised  carbohydrate  values  of 
Brown,  Morris,  and  Millar  (this  Journal,  1897,  '■■ 
Within  tin'  specific  gravities  1*035  and  I "045,  the  authors 
can  calculate  tin-  absolute  specific  gravity  influence  of  any  acid 
hydrolysed  starch  solution  by  the  equation  2  =  0*004023  — 
0*000001329(195  —  [oj„)  when  the  specific  rotatory  power 
(obtained  by  the  factor  0*00386)  is  known.  For  coin- 
mercinl  glucoses,  the  factor  0*00393  is  sufficiently  exact  for 
most  determinations. — I.  L.  B. 

ForwuMeht/de,  Vaporised,  fir  Disinfecting  Purposes  •• 
Estimation  <;/'.     P.  Struver.    Zeits.  Hyg.  1897,  25,  357. 

I'hk  i;ases  evolved  by  the  lamp,  or  aliquot  portions  of  the 
air  of   the   chamber,    in    which    formaldehyde   is    being 

volatilised,  are  passed  through  two  washing  flasks  contain- 
ing water,  and  a  third  vessel  tilled  with  ammonia  to  act  as 
a  check.  At  the  end  of  the  test  the  latter  is  treated  with 
silver  nitrate,  in  order  to  sec  if  any  formaldehyde  has 
escaped  the  water,  and,  if  not,  excess  of  standard  ammonia 
is  added  to  the  contents  of  the  first  two  flasks,  and  the 
liquid  allowed  to  rest  for  24  hours.  It  is  then  titrated  with 
decinormal  oxalic  acid,  or  evaporated  to  dryness  and  the 
hexamcthvlenc -amine  weighed.  The  reaction  is  as  fol- 
lows :— f.l,"'H..<  '    ■    4NH3  =  a'II:X>\  +  6H,0.— F.  H.  L. 

Observations  [and  Analytical  Methods  used]  in  the  case  of 
some  of  the  Chemical  Stthstunccs  in  the  Trunks  of  Trees. 
V.  H.Storer.     Bull.  Bussey  lust.  1897,  2,  3$6. 

Tut-:  author,  after  a  brief  discussion  of  the  broad 
physiological  problem,  passes  to  the  record  of  experimental 
results,  with  critical  notes  upon  the  analytical  methods  em- 
ployed. The  main  value  of  the  paper  is  as  a  contribution 
to  the  methods  of  tlu  agricultural  laboratory. 

The   following   are     the   more    important     experimental 
numbers  obtained  : — 

Percentage  of  Pentosans  (=  Furfural  *  1*  84}  present  in 

the  Wood  if  Grey  Birch  (.Betula  populifolia) 
at  different  Seasons. 


Inner  "Wood.       Outer  W.xkI. 


Bark. 


Mav S9*2 

Tnlv 

October 


36*1 
S4*J 

SCO 


ill 

.- '  7 


Percentage  of 

Starch 

in  same 
Periods 

Wood  and  at  the 

Mav 

Julv 

4*9 

- 
3*3 

54 

~"i 

4*2 

.1.  terminal 
ommended  bj    \\ 
v.  3,  198  i.  and  include  ani   < 

formed  sugars  present   in  the  w L     Methods   bawd  iip.ni 

acid  hydrolj 

-  :  itically   ii.  the  numb,  i  - 

iug  the  bemicclluloses   and  | 
I.     In   thi 

of  the  ti 
hexosanfe  for  the  substances  p  i  it  in  pent 

l  id  of  2*5  pet  Cent.  HCl,  3  hours' 
Digi  ttion  at  90  — 101 

calculated  us  slated.  > 


Grey  L 

' 

,. 

Alder  'Jan.) 

Suear  n 

White  pine 

Apric  .t  st. .nc 

Peacb       

Ivory  nut  


S2*0 

81*9 

■ 

•J.Vl 

I0*B 

li*S 

lh.   same  series  of  specimens  were  then  treated  under 

■re  conditions,  viz., boiled  with  an   acid  of   1    per 

cent.  HCl  Btreogth  for  one  hour,  and  the  soluble  products 

similarly    estimated.       The    proportions    converted    were 

approximately  one-half  of  those  of  the  above  table. 

It  will  be  seen,  by  comparing  the  numbers  in  tin-  above 
table  for  grey  birch  with  the  preceding  table  giving  total 
pentosans  in  the  same  wood,  that  the  hydrolysis  of  the 
pentosans,  even  with  the  stronger  acid,  is  still  only  partial. 
A  number  of  determinations  of  furfural  in  the  residues  from 
the  hydrolytic  treatments,  confirmed  these  figures,  showing 
a  considerable  proportion  of  "furfuroids"  remaining,/..., 
resisting  the  hydrolysis.  The  subjoined  table  compi 
typical  selection  of  results  :  — 

Percentage  of  Furfural  ca  Original  Dry 

Substa 


Grev  birch-bark,  cut  in  Mav 

IS'T 

6*6 

•■ 

..     July 

11*4 

o-. 

..    miter  wood  (Julv) 

18*8 

- 

..    inner  wood        

16*6 

Sugar    maple,   outer    wood 

IJ 

(Oct 

inner  wood 

6*4 

10*9 

ls't 

The  author  next  endeavoured  to  estimate  the  proportion 
of  wood-gum  obtainable  from  a   selection  of  the  sp 
above  investigated,   nsii  E  if  solution  in  cold 

alkaline   lye,   and  precipitation    by    acid-    in    presence   of 
alcohol.     The  following  percentages  were  obtained: — 


Inner  Mood.  Outer  Wood.        Bark. 


maple 




14*S 


14-4 
1S-S 


13*0 


4*S 

- 


Hut   little   value  is   attached   to   these   numbers  by  the 
author    as   the    s  are    undoubtedly 

mixtures. 
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In  conclusion,  the  paper  contains  the  results  of  determi- 
nation of  "crude  fibre"'  (Weende  method)  and  cellulose 
by  the  method  of  "  fusion  "  with  alkaline  hydrate  (Lange's 
method).  The  imperfections  of  both  methods  are  discussed 
and  admitted.— C.  i".  C. 

Minthol  in  Peppermint  Oil,  A  Rapid  Method  of  Approxi- 
mate!!/ Estimating.  C.  Kleber.  Bharm.  Review,  1897, 
15,  135  ;  through  Semi- Annual  Rep.  of  Schimmel  and 
Co.,  Oct.  1897,  45. 

About  5  grms.  of  the  oil,  accurately  weighed,  are  mixed  in 
a  flask,  furnished  with  an  accurately  fitting  condenser,  with 
about  5  c.c,  carefully  measured,  of  acetic  anhydride,  and 
boiled  for  30  minutes.  In  the  meanwhile,  an  equal 
quantity  of  the  same  acetic  anhydride  is  titrated  with 
normal  soda  solutiou  and  phenolphthalein.  After  cooling 
the  boiled  liquid,  water  is  added,  and  the  condenser  care- 
fully washed  ;  the  whole  aqueous  solution  is  then  titrated 
with  normal  soda.  The  difference  in  the  number  of  c.c.'s 
in  the  two  titrations,  multiplied  by  0"  156,  gives  the  amount 
of  menthol  in  the  oil  taken.  The  disadvantages  of  this 
method  are  the  relatively  large  volume  of  normal  solution 
u=ed  in  the  titration,  and  the  fact  that  the  required  number 
has  to  be  found  by  difference  in  two  experiments,  which 
necessarily  makes  the  method  less  exact ;  it  has  the  advan- 
tage that  all  the  operations  can  be  performed  in  50  minutes. 

—J.  O.  B. 

Clove  Oil.     E.  Erdmann.     J.  Prakt.  Chem.  1897,  56, 
143—156. 

On'  treating  ciove  oil  with  warm  or  cold  potash,  an  oily 
residue  is  left,  which  contains  oxygen.  The  boiling  point 
of  this  substance,  freed  from  eugenol,  varies  as  much  as 
that  of  clove  oil  itself,  but  its  specific  gravity  is  lower. 
The  addition  of  concentrated  potash  causes  a  partial 
crystalline  solidification.  If  the  treatment  of  the  residue 
with  potash  be  repeated,  the  specific  gravity  falls  further, 
and  approaches  that  of  pure  caryophyllene,  but,  eveu  after 
continued  shaking  with  concentrated  aqueous  potash,  the 
oil  still  contains  oxygen,  though  the  substance  containing 
it  is  removed  after  a  short  treatment  with  alcoholic  potash. 
Clove-stalk  oil  on  treatment  with  cold  aqueous  potash  leaves 
only  sesquiterpenes.  The  author  found  the  oxygen-con- 
taining substance  to  be  eugenol,  and  proved  that,  for  the 
most  part  it  was  contained  in  the  higher  boiling  fractions 
of  the  clove  oil. 

The  terpene  obtained  on  saponifying  clove  oil  with 
alcoholic  potash,  diluting  with  water,  and  extracting  the 
phenol  with  ether,  consists  of  pure  caryophyllene,  but  the 
great  variation  in  the  boiling  point  of  the  oily  residue  from 
the  clove  oil,  referred  to  above,  is  due,  not  to  caryophyllene, 
but  to  the  aceteugenol. 

In  Thorn's  method  of  valuing  clove  oil  (Verhand.  der 
Gesell.  deutsch.  Xaturf.  u.  Aerzte,  1891,  184)  by  determin- 
ing the  amount  of  eugenol,  the  latter  is  converted  into 
benzoyl  eugenol,  and  estimated  as  such.  The  author  points 
oat  that  this  method  is  based  on  the  assumption  that  only 
free  eugenol  is  present,  and  shows  that  none,  or  only  a 
trifling  amount,  of  the  aceteugenol  is  determined,  and  that 
higher  results  are  obtained  by  previously  saponifying  the 
oil  completely.  After  the  free  eugenol  has  been  determined 
in  the  usual  way,  5  grms.  of  the  clove  oil  are  saponified  by 
heating  over  the  naked  flame  for  three  minutes  with 
11  grms.  of  soda-lye  (29  per  cent.  NaOH),  after  which 
10  c.c.  of  water  are  added,  and  the  estimation  finished  as  in 
Thorn's  method.  (Alcoholic  potash  must  not  be  used  in 
the  saponification,  or  esters  will  be  formed.)  In  this  way, 
the  following  results  were  obtained  :  — 


— 

Thorn's 
Method. 

Total 

Eugenol. 

{ 

83-90 
B£-97 
B2#77 
30-20 

} 

t.Vi;. 

84-84 
81-90 

The  difference  in  these  figures  corresponds  to  a  per- 
centage of  aceteugenol  in  the  oil  of  from  2-1  to  2-6  per 
cent. 

Specimens  of  clove  stalk  oil  were  found  to  contain  no 
aceteugenol,  and  this  appears  to  be  a  point  of  difference 
between  the  two  oils. 

On  saponifying  clove  oil  with  alcoholic  potash  and 
titrating  the  free  acid,  the  result  shows  a  greater  amount 
than  corresponds  to  the  aceteugenol  as  determined  above. 
This  difference  and  the  fact  that  in  Thorn's  method  a  certain 
amount  of  saponification  takes  place,  shows  that  other 
compounds  must  be  present.  Of  these  the  author  detected 
salicylic  acid,  hut  in  much  smaller  quantity  than  the  acetic 
acid.  He  considers  it  probable  that  the  hydroxyl  group  of 
the  salicylic  acid  is  replaced  by  acetyl,  and  that  the  acetyl- 
salicylic  acid  forms  an  ester  with  the  eugenol. 

These  constituents  have  but  little  influence  on  the  odour 
of  clove  oil,  which  is  derived  from  substances  in  the  frac- 
tions of  lower  boiling  point.  Acet-salicylic-aldehyde  m. 
not  detected,  but  furfural  was  extracted  and  also  identified 
by  the  xylidine  reaction,  the  vapour  from  the  oil  giving  an 
intense  red  when  brought  into  contact  with  filter  paper 
moistened  with  a  mixture  of  m-xylidine  and  glacial  acetic 
acid,  or  with  aniline  acetate.  (See  Schimmel,  this  Journal, 
1897,557.)  A  still  more  sensitive  reaction  for  furfural  is 
given  by  a  solution  of  5  grms.  of  /3-naphthylamine  in  20  c.c. 
of  glacial  acetic  acid,  the  test  being  applied  by  placing 
several  drops  on  filter  paper  and  adding  a  drop  of  the 
liquid  to  be  tested.  Strong  furfural  solutions  give  an 
intense  purple  colour.  Dilute  aqueous  solutions  (1 :  10,000) 
give  the  reaction  strongly,  and  it  is  still  recognisable  in 
solutions  of  1  in  100,000.  By  means  of  this  reaction  furfural 
can  be  detected  in  cigar  smoke.  Both  clove  oil  and  clove- 
stalk  oil  give  an  intense  purple  colour. 

Characteristic  colours  are  also  given  by  other  aldehydes. 
Citral  turns  a  reddish  yellow  ;  salicylic  aldehyde  and  anis- 
aldehyde,  a  yellow ;  formaldehyde,  propylaldehyde,  and 
valeric  aldehyde,  extremely  faint  yellow  ;  acetaldehyde  and 
erotonaldehyde,  a  somewhat  stronger  brownish  yellow.  A 
yellow  colour  is  also  obtained  with  eugenol. 

With  regard  to  the  presence  of  other  bodies  in  clove  oil, 
it  is  probable  that  eugenol  is  not  the  only  phenol  in  the 
higher  boiling  fractions,  for  the  variation  in  the  boiling 
point  of  crude  eugenol  shows  that  it  is  not  a  simple  sub- 
stance, and  on  distilling  crude  eugenol  with  steam,  the 
author  obtained  a  residue  of  a  phenol-like  character. 

— C.  A.  M. 

XX1V.-SCIENT1TIC  &  TECHNICAL  NOTES, 

Phosphorescent  Strontium  Sulphides,  Stability  of.  J.  E. 
Mourelo.  Comptes  Eend.  125,  462 — 461.  (See  also 
this  Journal,  1897,  642.) 

By  exposing  samples  of  phosphorescent  strontium  sulphide, 
prepared  by  various  methods,  to  the  combined  influence 
of  air  and  sunlight  at  45  C.  for  three  hours,  the  author 
found  that  all  undergo  more  or  less  decomposition  with 
liberation  of  hydrogen  sulphide  and  partial  oxidation. 
Impurities,  and  especially  those  of  an  alkaline  nature, 
increase  the  intensity  of  the  phosphorescence  and  also,  by 
retarding  oxidation,  greatly  affect  the  stability  of  the 
sulphide.  The  phosphorescent  monosulphide,  like  the 
sulphid.s  of  the  alkalis  and  alkaline  earths,  is  unstable 
owing  to  its  tendency  to  form  polysulphides,  sulphate, 
and  hjdrosulphides.  Such  decomposition  diminishes  the 
phosphorescence  only  in  proportion  to  the  amount  of  sul- 
phide destroyed  and  the  production  of  non-phosphorescent 
compounds. — E.  W.  W. 

Strontium  Sulphide,  Production  of,  by  the  Action  of  Sul- 
phuretted Hydrogen  on  Strontium  Oxide  or  (  arbonate. 
J.  E.  Mourelo.     Comptes  Eend.   1897,  125,  [20],  775— 

777. 

When  sulphuretted  hydrogen  is  passed  over  strontia  or 
strontium  carbonate  heated  to  bright  redness  in  a  porcelain 
tube,  strontium  sulphide,  SrS,  is  left  as  a  white  granular 
mass,  without  smell,  but  decomposed  by  moisture.  If  the 
temperature  be  not  high  e::ough,  water  condenses  in  the 
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porcelain    tuho,    the    inverse    reaction    takes    place,   nnd 
strontium    hydrosulphide  and    hydrate    are    obtained    a- 
secondary   products.      I'he    sulphidi     produ 
to  this  method    is  nol  phosphorescent,  but   becomes   so  on 
oxidation  at  a  high  temperature.—  V.  C.  W. 

Sulphuric  Acid,  Action  of  Hydrogen  on.     Berthclot. 
I       ptes  Kend.  1897,  125.  746. 

Si  i  i-ii i  n  i.     acid     is     i  oDstanl  h  red     for    di  | 

hydrogen  gas,  several  atomic  wei  inations  depend 

on  the  results  of  reducing  oxides  in  hydrogen  thus  dried. 
If  0*5  gnn  of  sulphuric  aoid  (boiled),  be  heated  in  a  scaled 
tube  at  250  C.  for  sis  hours  with  11  c.c.  of  hydrogen,  all 
thegas  is  absorbed.  ll.su,  y  w  SO  "II  m.  A.  slow 
current  of  hydrogen  ma]  I"'  passed  tl  icid  for  an 

hour  at  the  ordinary  temperature,  without  the  production 
of  an  appreciable   quantity  of  sulphur  dioxido,  but  if  the 
contact  I"'  prolonged,  as  for  example,  in  n 
two   months,    75   per   cent,   of  the  hydrogen  is  absoi 
Light  has  ible  effect  on  the  reaction. 

If  oxygen  be  also  present,  the  same  volume  of  hydrogen 
ibsorbed,  and  also  some  oxygen,  but  the  oxidation  of  the 
Bulphur  dioxide  bj  o  eed  more  slowly 

than  the  reduction  of  the  acid  by  hydrogen.  This 
case  al  the  ordinary  temperature  or  at  250  C.  The  sulphur 
dioxide  acted  upon,  i-  that  dissolved  in  the  acid,  rather  than 
the  gaseous  part,  for  a  mixture  of  hydrogen,  oxygen,  and 
Bulphur  dioxide  heated  to  100  ('  for  24  hours  suffered  no 
diminution  in  volume,  though  at  250°  (.'..  some  of  the 
oxygen  had  combined.  Hydrated  nitric  acid,  HN03  i-2H  0, 
is  not  attacked  by  hydrogen  at  the  ordinary  temperature  or 
at  100°  C.— A.  <"'.  \\\ 

S       :tm   Iodide.     J.  C.  I'nincv.      1'harni.  .lourn.  L897, 
59,  [U24J.312. 

Tin-:  requirements  of  the  official  test  for  sodium  iodide  in 
the  British  Pharmacopoeia  require  that  the  substance  shall 
contain  99  per  cent,  of  anhydrous  Bait,  v  hile  the  directions 
for  its  preparation  are  considered  by  the  author  to  favour 
the  formation  of  both  the  anhydrous  salt,  crystallising  out 
above  20  C.  aud  the  hydrated  crystals  containing  '2  uiols. 
II..1.  >.  which  form  below  that  temperature.  The  German  and 
1  nited  states  Pharmacopoeias  reci  gnise  this  difficult}  ly 
requiring  the  official  salt  to  contain  at  least  95  per  cent. 
Nal. 

A  recent  examination  of  commercial  samples  shows  that 
rone  approach  the  official  requirements  :  the  amount  of 
Nil  present  in  them  ranging  from  81  to  91  per  cent.  It 
is  suggested  that,  if  it  be  impossible  to  obtain  the  anhydrous 
salt  on  the  commercial  scale,  a  definite  statement  to  that 
effect  should  be  made,  with  a  view  to  modifying  the 
requirements  of  the  official  test. — J.  0.  1!. 

Evolution  of  Oxygen  during  Processes  of  Hi  duction. 
K.  Frenzel,  S.  Sritz,  and  V.  Me;er.  Ber.  30,  [16], 
2515—2519. 

In  former  communications  (Ber.  29,  2549  and  2828  :  also 
30,  1985)  it  was  shown  that  hydrogen  and  carbon  monoxide 
were  slowly  but  completely  absorbed  by  neutral  or  alkaline 
solutions  of  potassium  permanganate.  ( *n  agitating  thi 
howeyer,  with  acidified  permanganate  solution,  the  oxidation 
was  also  found  to  be  complete,  but  there  was  at  the  same 
time  a  considerable  quantity  of  free  oxygen  evolved. 

It  lias  been  suggested  by  Erdmann  (Annalen,  294,  68) 
that  the  liberation  of  oxygen  was  due  to  the  transitory 
formation  of  hydrogen  peroxide. 

The  authors  have  therefore  tried  the  action  of  air, 
hydrogen,  carbon  monoxide,  and  carbon  dioxide  on  the 
following  oxidising  agents  in  the  dry  state,  and  when 
necessary  at  a  high  temperature: — Potassium  Dermal 
nate,  silver  oxide,  potassium  peroxide,  lead  peroxide,  and 
barium  peroxide.  In  this  way  the  possible  intermediate 
formation  of  hydrogen  peroxide  is  excluded.  In  nearly  all 
cases  free  oxygen  was  obtained  although  the  oxidising 
agent  was  not  heated  up  to  the  temperature  at  which  it 
decomposes. 

The  apparatus  used  and  the  results  obtained  are  given  in 
tabular  form. 


l'ota  |e  which  d 

melting  point 
carbon 
tempt  sulphur. 

;  Ion.  1  b>  I 

equatioo 

Is    '  I ,      ,     I    fj  k    I 

K,",    •    II.        2KOH 
Silver  peroxide  and  pol  | 

below  thl 

lliiriu 
ignition,  take  place,  and  the  I  ped   in  this 

sufficient  to  i 
it-  ordinary  temperature  of  d |  i.  S. 

Mercury,   Direct  Action   of  Sulphuric  Acid  upon,   nl   the 
Ordinary     Temperature.      Berthelot, 

Is-'".  125,     20   .  749 

Sulphuric  acid   brought    to   it-   maximui icentration 

point  by  boiling,  attaeks'mercury  at  the  ordinary  t. 
tui-c,  but   with. uit   any    visibli  -  t  gas  '  Th 

contains   mercuric  sulphate,  and  gives  np  snlpburo 

of  black  mercuric 
sulphide  is  also  funnel.  The  reaction  is  not  to  be  attri- 
buted to  foreign  metals.  The  mercury  used  was  verj 
and  the  phenomenon  was  repeated  when  three  successive 
quantities  of  acid  were  used  with  the  same  sample  of  mer- 
cury.    A  small  percentage  of  water  prevents  the  reaction. 

—  A.  C.  W*. 

Phosphorus,     1    Plant  Constituent  containing,  which   "» 

Decomposition    yields    Inosite.      E.    Wintcrstein.     Ber. 

1397,30,  8299—2302. 

E.  s.  in  i./K  and  the  authoi    l  /.  its.  J.  Physiol.  I  hem.  22, 

90)  have  described  a  cons  plant  seeds  containing 

phosphorus,  which  was  extracted  by  a  10  per  cent,  solution 

lium  chloride;   the  compound  could  be  regarded  as 

a  calcium-magnesium   salt  of   combined  phosphoric  acid. 

The    author    has   investigated   the    nature    of     the     - 

nil  in  combination  with  the  phosphoric  acid, 
that  purpose  he  treated  the  powder.  Sinapis  agra 

msly  freed  from  fat)  with  dilute  acetic  acid.  The 
extract  was  carefully  purified  and  isolated  as  a  white  amor- 
phous mass.  To  study  its  decomposition,  the  calcium  was 
acid  and  the  magnesium  salt  decomposed 
with  fuming  hydrogen  chloride  iii  a  sealed  tub 
140   C.    l-'rom  this  product,  inosite  was  separated.— J.  L.  11. 

Fermentation  of  Green  Grass,  Chemical  .;»./  Ba< 

gical  Investigation   <-/'.     1 1.  Emmerling.     Ber.   ltl>7,  30, 
[14],  1869-  1870. 

The  moist  gras-  was  preseed  into  an  earthenware  jar 
the  tightly  fitting  lid  of  which  carried  a  thermometer  and 
tube  to  convey  the  gases  evolved.  The  composition  of  the 
dculated  on  the  dry  substance,  is  given  in  the  follow- 
ing table:  — 


Alter  I 


Ktber  extract.. 

l'relelll 

Ash 

>"-f  n?e  est  raet 


Per  CVnt. 

Per  I 

86-40 

1*86 

irso 

-•14 

The  temperature   rose  after   24    hours,  thr. 
remained  constant  for  some  time,  and   then  slo« 
the  temperature  of  the  room.     A   small  but  steady  evolu- 
tion  of   gas   took    place,   this    contained   64   per  cent,  of 

'  onic  acid  and  3G  per  cent,  of  nitrogen.     Xo  methane 
was  found. 

The  figures  given,  show   that    the   nitrogen  free    extract 
(carbohydrates  chiefly),  and  the  pro:  -ed,  whilst 

the  cellulose,  contrary  to  geueral  opinion,  was  not  attack.- 1. 
The  increase  iu  ether  extract  is  caused  by  the  formation  of 
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organic  acids.  A  small  quantity  of  quinone  was  isolated 
from  the  fermented  grass,  this  was  probably  formed  by  the 
oxidising  action  of  the  oxygen  enclosed  with  the  grass. 
In  a  second  experiment,  where  air  was  replaced  by  car- 
bonic  acid,  no  quinone  was  detected,  and  much  less 
fermeutation  took  place. 

Bacteriological  investigation  revealed  the  presence  of 
traces  of  moulds,  chiefly  mucor  ;  among  bacteria,  besides 
hay  bacilli  mostly  as  spores,  granulobacteria,  several  cocci, 
and  in  abundance  d-inucuides.  This  last  is  known  to 
energetically  decompose  albumin,  the  author  also  finds  that 
it  produces  appreciable  quantities  of  lactic  acid  from 
glucose,  and  forms  acids  from  arabinose  and  xylose,  it 
hydrolyses  starch  by  means  of  an  enzyme.  Other  lactic 
acid  bacteria  could  not  be  found,  thus  the  albumin  de- 
composition and  acid  formation,  must  at  least  in  part  be 
attributed  to  fi-mycoides. — A.  C.  W. 

Sugar,    On  the  Speed  of  Reduction  of  Ferric  Alum   by. 
J.  H.  Long.     J.  Amer.  Chem.  Soc.  1897,  19,  683 — 69S. 

Tun  author  has  previously  found  (this  Journal,  1896,  .550 
and  663)  that  certain  salts  invert  cane  sugar  with  simul- 
taneous reduction  or  other  change.  When  a  solution 
consisting  of  ferric  alum  and  cane  sugar  was  exposed  to 
the  light  for  six  months,  the  former  substance  was  completely 
reduced.  Attempts  were  made  to  measure  the  rate  of 
reduction  of  the  ferric  salt  by  the  change  of  colour  during 
the  reaction,  without,  however,  satisfactory  results.  If  a 
direct  reduction  of  the  ferric  salt  is  brought  about  by  the 
sugar,  the  change  is  one  that  should  easily  be  followed  by  a 
series  of  electrical  conductivity  measurements,  and  experi- 
mental evidence  is  brought  forward  to  demonstrate  the 
correctness  of  this  supposition.  The  resistances,  moreover, 
obtained  in  ohms  corresponded  very  closely  with  those  of 
solutions  prepared  with  sugar,  ferrous  sulphate,  ammonium 
.sulphate,  and  sulphuric  acid,  in  the  proportions  which  would 
result  from  the  reduction  of  the  original  amount  of  ferric 
alum,  the  resistance  of  the  sugar  being  not  greatly  changed 
by  inversion  or  partial  oxidation. 

The  results  of  the  experiments  indicate  that  the  speed  of 
reduction  increases  regularly  from  beginning  to  end,  the 
cause  of  this  acceleration  being  accounted  for  by  the  pro- 
duction of  sulphuric  acid  during  the  reaction.  The  speed 
of  the  reduction  varies  also  with  the  amount  of  sugar  in 
solution. — J.  L.  B. 


ff.th)  23ookS. 


Mane  el    d' Analyse  Ciiimnjue.     Appliquee  a  L'Examen 

des  Produits  Industrie^  et  Commerciaux.  Par  Emm. 
Eleurext,  Des  So.,  Professeur  rerdplacant  du  Corns  de 
C'himie  Industrielle  au  Conservatoire  Nat.  des  Arts  et 
Metiers.  Georges  Carre  et  C.  Naud,  3,  rue  Racine, 
Paris.  1898.  Price  12  frs.  II.  (irevel  and  Co.,  33,  King 
street,  Covent  Garden,  W.C. 

Tins  Svo  volume,  bound  in  cloth,  and  containing  582  pages 
of  subject-matter,  is  devoted  to  the  subject  of  Chemical 
Analysis  applied  to  technical  products.  The  work  is  illus- 
trated with  101  beautifully  executed  engravings,  and  for 
index,  a  carefully  classified  table  of  contents  is  given  at  the 
end  of  the  book.  The  following  subjects  are  treated  of  :  — 
Introductory   ( (bservations. — I.    Laboratory   Organisation. 

II.  The    Reagents:    Preparation    and  Use.      III.    Taking 
iples.     IV.  Interpretation   of   the    Analytical   Results. 

Part  I.  Mineral  Substances. — Qualitative.  I.  Pases.  II. 
Vcids,  &c.  Chap.  II.  Quantitative  Analysis  of  Mineral 
Substances.  Quantitative  Analysis  of  Metallic  Products  and 
their  Derivatives.  Methods  of  Analysing  certain  Alloys. 
Methods  of  Analysing  certain  Inorganic  Colours.  Limes, 
Mortars,  and  Cements.  Manure  Analysis.  Part  II.  Or- 
ganic Substances.  Chap.  I.  —  I.  Elementary  Organic 
Analysis.  II.  Kjeldahl'e  Method.  III.  Dumas'  Method 
of    Determining   Nitrogen.       Chap.    II. — Study   of    Soils. 

III.  Complete  Analysis  of  a  Manure.  IV.  Analyses  of 
Vegetable  and  Animal  Products.  V.  Analytical  Study  of 
Fermented  Liquors.  VI.  Analysis  of  Textiles.  VII.  Volu- 
metric Determination  of  Acetone  in  Denatured  Alcohols. 
VIII.  Flash  Point  of   Petroleums,  &c. 


Subject-Mattes  Index  of  Techxicu.  ami  Scientific 
Periodicals.  Compiled  by  the  Order  of  the  (German) 
Imperial  Patent  Office.  Year  1896.  Carl  Heymann's 
Verlag,  Mauerstrasse  44,  Rerliu.  Price  M.  18.  Wil- 
liams and  Xorgate,  '.4,  Henrietta  Street,  Covent  Garden, 
London,  W.C.  Gustav  E.  Stechert,  9,  East  16th  Street, 
New  York. 

This  important  work,  of  quarto  size,  is  written  in  German, 
English,  and  Erench.  It  commences  with  an  Index  of 
cited  periodicals,  and  of  the  abbreviations  of  titles  after- 
wards to  be  used,  which  fills  eight  columns.  There  are 
506  pages  of  subject-matter,  i.e.,  index  matter,  and  these 
are  followed  by  a  specially  detailed  alphabetical  index  of 
the  subjects  treated  of  therein.  Hut  the  index  matter  itself 
is  also  iu  a  certain  sense  treated  alphabetically.  The 
general  or  principal  subjects  are  alphabetically  arranged, 
whilst  the  subsidiary  titles  or  subjects  known  by  authors'  ci 
patentees'  names,  follow  iu  due  order  under  these.  When, 
however,  a  Chemical  Substance  (such,  e.g.,  as  Acetylene)  is 
indexed,  its  name  appears  at  the  head  of  its  class,  and 
then  a  special  classification  follows,  with  headings  suited  to 
a  Chemical  Substance.  Thus  :  "  (1)  Properties,"  and  then 
grouped  below,  the  references  to  the  names  of  investigators 
with  literary  sources  appended  ;  "  (2)  Production  or  Pre- 
paration " ;  "  (3)  Applications,"  and  "  (4)  Erplosio?is  and 
Sundries"  Thus,  a  person  desiring  information  on  Acety- 
lene generally  (for  he  might  find  it  under  "  Calcium 
Carbide"  as  well  as  under  "Acetylene'"),  may  turn  it  up 
first  in  the  alphabetical  index  at  the  end.  If  he  be  specially 
anxious  for  information  on  the  narrower  issue  of  "  Explo- 
sions in  the  use  of  Acetylene,"  he  will  find  all  such 
reference  information  in  sub-group  4,  under  "  Acetylene," 
and  with  the  authors'  or  investigators'  names  alphabetically 
arranged.     This  example  will  serve  generally. 

Die  Chemiscii-Trockexe   Reixigu.ng    vox  Kleidungs- 

STOCKEN,     U.S.W.,     M1TTELST    BeNZIX,    TeTRACHLOEKOH- 

lexstoff,  H.s.w.  Eiu  Hilfs-  nnd  Lehrbuch  fiir  Chemische 
Waschanstalten  und  Kleiderfarbereien.  Von  L.  Abel. 
Gustav  Weigel,  Leipzig.  Price  Is.  8d.  H.  Grevel  and 
Co.,  33,  King  Street,  Covent  Garden,  London,  W.C. 

8vo  volume  in  pamphlet  form,  containing  58  pages  of  subject 
matter  illustrated  with  numerous  woodcuts  representing 
apparatus  and  machinery  used  in  the  processes  of  "  Dry- 
cleaning  of  Articles  of  Clothing."  The  text  of  the  work 
is  subdivided  into  the  following  sections: — I.  The  Sorting 
and  Arrangement  of  the  Goods.  II.  The  Reservoir.  III. 
The  Cleansing  Agents:  Petroleum  Benzine,  Benzol,  Toluol, 
and  Xylol.  IV.  Carbon  Tetrachloride.  V.  The  Washing 
Machines,  with  single  and  double  covers.  VI.  The  Wet 
(Lansing.  VII.  Cleansing  of  Glace-,  Kid,  and  Leather 
Gloves.  VIII.  Processes  for  Cleaning  and  Restoring 
ordinary  Carpets.     IX.  English  Process  for  ditto. 


Crane  Report. 


EXTRACTS  FROM  DIPLOMATIC  AND 
CONSULAR  REPORTS. 

Venezuela. 

lid.  of  Trade  J.,  Dec.  1897,  704. 
Regulations  for  the  Importation  of  Butter  and  other  Fats. 

The  Journal  Officiel  of  the  4th  November  publishes  a 
notice  stating  that  the  Government  of  Venezuela  has  recently 
decreed  that  the  Customs  authorities  are  to  disregard  all 
certificates  of  analysis  as  to  the  nature  of  imported  lard 
or  butter  which  are"  made  by  foreign  chemists.  Importers 
of  the  above  products  must  furnish  a  certificate  made  out 
by  a  Venezuelan  chemist,  and  affixed  to  the  manifest.  In 
places  where  there  is  no  chemist,  a  similar  certificate  must 
be  procured  from  some  competent  person  appointed  by  the 
Customs  officials. 

The  above  decree  is  the  result  of  the  importation  of 
various  kinds  of  fat  or  margarine,  subject  to  a  duty  of 
1-25   francs  per   kilo.,   under   the  name  of   pure  fat  and 
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liuc   '  and 

butter-  of  American  origin,  which  occupy  n  prop 
tuetan  market. 


Pi  raoi  mm  in   i  in    0\  n  a  E  VST  In  dibs. 

/;,/.  of  i  ■  I  -i 

The  French  Consul  at  Batavia  reports  that  the  pro- 
dootion  of  petroleum  in  the  Dutch  East  Indies  increased 
from  8,770,200  litres  in  1890  to  17,680,400  litres  in  1894, 
to  89,604,600  in  1895,  and  to  64,104,800  in 

Thus,  it  I-  seen  the  production  in  18 
large  as  in    1890,  and  since  ls'.u  it  may  he  said  that   it 
has  almost  doubled  each  y 

Not  content  with  checking  the  current  of  foreign 
importation  and  with  causing  Russiai  and  Ann  i 
importations  to  withdraw  in  a  large  measure,  the  <> 
of  the  deposits  in  the  Malay  Archipelago,  and  especially 
those  of  Sumatra,  have  commenced  to  export  to  the 
neighbouring  territory.  The  following  figures  show  the 
exports  in  question  : — 


Year. 


Litre 


1890 
1S91 
18M 
1883 

l-.u 
1885 


16.492 
3,912.355 

3&330.4U 


Never  before  the  year  1S92  did  the  foreign  sales  reach 
the  importance  which  they  attained  in  that  rear,  with  a 
figure  of  almost  four  million  litres,  and  in  a  period  of  four 

-    it    lias    increased    in   a    proportion  of   nine  to 
Further  information,   which    the   newspapi  rs   of    Batavia 
give,  is  to  the  effect  that  new  sources,  richer    still   than 
those  of  Sumatra,  have  recently  been  discovered  in  Balangan, 
in  the  district  of  Amoeutai,  on  the  Island  of  Borneo. 


Tnt:  Wood-pom  \xi'  Ci  in  lose  Ixnc-ircv  of  KTouwat. 
Foreign  Office  Annual  Series,  20,13. 

In  a  report  to    the  Foreign  Office  by  Mr.  Dnndas,  H.M. 

Consul -General  at  Christiania,  it  is  stated  that  wood-pulp 
and  cellulose  is  one  of  the  most  important  export  Indus 
of  Norway,  and  though  of  comparatively  recent  development , 
it  has  advanced  with  marvellous  rapidity.  For  Norwegian 
wood-grinding  factories  1896  was  about  at  average  year,  and 
for  cellulose  the  demand  all  through  the  j  i:ir  w:i<  in  ex 
the  supply.  The  total  exportation  of  this  article  in  1S96 
314,980  tons  (of  which  84,803  tons  were  Swedish  pro- 
duction), of  the  estimated  value  of  854,560/ .  against 
276,047  tons  (of  which  2'J,S-22  tons  were  of  Swedish  produc- 
tion) and  748,222/.  in  I  • 

The  bulk  of  the  production  of   this   art] 
Britain,  the  next  most    imports!  t  customers  being  France, 
Belgium,  Denmark,  and  Spain. 

Some  idea  of  the   share   taken   by  Great   Britain  in  this 
trade  may  he  formed   when  it  is  mentioned  that  during 
she  imported  pulp  to  the  value  of  616,210/.  out   of  the 
estimated  value  given  above.      The  follow  ing  ports  were  the 
chief  centres  for  the  export   of  wood-pulp  and  cellulose  in 
— 


V 


Christiania,.. 

Skien 

Fredrikshald. 

Draimnen.... 

Arendal 

Larvik 


) 


The  number  of  factories  engaged  in  the  production  of 
■wood-pulp  at  the  end  of  1896  was  62,  and  two  more  were  in 
coarse  of  construction. 


GENERAL    1  R  WE   \<>/  1  S 
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Last   year  the  seven  of  these  plant-  that  were  then   in 

operation  produced  about  40, •  the 

output  of  this  Beason  will  be  can  only  be  estimated  rouj 

at  this  date,  but   it  might  1 

tons. 


Danger  ok  Espi.OSIOK   ixi.    run     ix    mi    Mim  n.tna: 
.\M>  StOKAQE  OF  All  M1M1  m   Bbovze  Coloi  as. 

Oeffentl.  Cheat.  ,■  through  S     .  i 

"  D,      1.1- 

ithor  observed   I  'hat   aluminium 

I  in  the  settling  vessels  to  aluminium  byi 
with  evolution  of  hydrogen.     The  decomposition  by 
only  took  place  if  the  temperature  of  the  rooms  in  which 
were  the  settling  vessels  rose  ab  The  evolution 

of  hydrogen  bi  j  ,  but  in  consequence  of  the  heat 

of  the  reaction,  becomes   very  vigorous.     As   tie  - 
present    in   a   settling  vessel  6  kilos.  ..r  more  of  tie-  bi 
colour  capable  »  at  least  7  cb.  m.  of  hydroj 

there  is  the  possibility  of  a  dangerous  explosion  by  the  for- 
mation of  considerable  quantities  of  inflammable  ga-  in  the 
rooms.  By  the  admission  of  moisture  and  heat  to  packed 
aluminium  bronze,  evolution  of  hydrogen  may  I  1 
aud  if  the  packing  material  he  inflammable,  may  lead  to 
fire.  Spontaneous  combustion  of  aluminium  bronze  colour- 
was  also  caused  by  friction  or  blows,  due  probably  to  small 
quantities  of  fat  adhering  to  the  powder.  These  pbenon 
were  not  observed  with  br  '  le  from   copp.r- 

zinc  or  copper-tin  al> 

Tin    Phi  -im  Petooi  rcn. 

Dingier  s  Poli/l. ./.  1897,  306,  [6  ,143;  through  I  I 

/.  <    !'■■       ■    .    //   ''.  mr. 

The  present  production  of  petroleum  is  estimated  at  more 
than  181,01  which    the    Cuiti 

furnish  ]ni  "  :     \'i-!r 

560,1  ihe    remainder    comes     from     Pern, 

In    the    gnat 
Appalachian  coal  fields,  which  furnish; 
out  of  the   total  production   of  the   United   -  -2."> 

sp,-iiig>  were  recently  opened,  two  of  which  yield  270  h- 
litres  daih 

1  and  Wyoming.     The   gre 
■  production.  Pern, 

where  the  principal  occurrence  is  situated  iu  the   distril 
Pnira  and  square  myriometcr-. 

1  hich  have  been  sunk   •  -11  have 

(•roved  profitable,  some  oft!  -  130 — '40  hectolil 

per  di 

In  Russia,  ;6;i  new   springs  were  opened  in  1895,  at  an 
pth  of  165  metres  j  1,371  spi 
daring  1.      Of  the   year's  production  of 

-  »tre  obtained 
tuple    running   off.  and  the   remainder   by   rocat.- 
-s  and  buckets. — A.  S. 
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I'i;ui>ili:\t  Practice  in  Olive-Oil  Trade. 

Chan.  Zeit.  1897,  21,  U9. 

The  head  of  a  firm  in  the  olive-oil  trade  has  recently 
been  condemned  before  the  Hamburger  Landgericht,  and 
received  a  very  heavy  sentence,  consisting  of  imprisonment, 
loss  of  civic  rights,  and  a  fine,  for  repeated  and  extensive 
frauds.  The  fraud  consisted  in  having  sold  for  many  years 
as  pure,  olive  oil  adulterated  with  from  one  third  to  one- 
half  of  cotton-seed  oil,  and  olei'n  mixed  with  mineral  oil  in 
similar  proportion,  the  former  for  use  in  the  textile  in- 
dustries, the  latter  for  the  treatment  of  wool.  The  mixtures 
were  effected  in  free  ports  and  passed  through  the  Customs 
office  as  pure  olive  oil  (or  olein  respectively),  which,  when 
denatured,  is  exempt  from  duty.  During  the  tariff  war  with 
Spain,  Spanish  oil  was  imported  as  Italian,  in  order  to 
escape  the  extra  dut^ .  In  order  to  persuade  inland  pur- 
chasers to  the  belief  that  it  was  practically  pure  olive  oil, 
nnd  to  account  for  its  low  price,  the  said  firm  had  also  a 
house  in  Trieste,  through  which  the  purchases  were 
m  i  le. — W.  G.  M. 

Quicksilver  Production  in  the  United  States. 
Eng.  and  Mining  J.,  Nov.  20,  1897,  601. 

The  quicksilver  receipts  at  San  Francisco  this  year  have 
unusually  light ;  for  the  ten  months  ending  October  31st 
they  were  14,372  flasks  (of  76  lb.  each),  against  22,709 
flasks  for  the  corresponding  time  last  year.  This  does  not 
■  implv  a  corresponding  fall  in  production,  however,  since  it 
is  understood  that  shipments  direct  from  the  mines,  not 
consigned  to  or  through  San  Francisco,  have  bee.i  larger 
this  year  than  in  1896.  It  is  well  known,  however,  that 
there  is  a  falling  off  in  the  production  of  quicksilver  this 
year,  as  we  pointed  out  previously  in  giving  the  statistics 
of  the  first  six  months.  The  Sulphur  Banks  Mine  in  Lake 
County  has  closed  down,  it  is  said  permanently,  and  the 
.Altoona  Mine  in  Trinity  County  has  been  idle  on  account 
of  the  flooding  of  the  workings.  An  attempt  to  unwater 
tnem  is  now  being  made,  but  considerable  doubt  is  ex- 
pressed as  to  the  success  of  this. 

Outside  of  California  there  has  been  no  quicksilver 
production  in  the  United  States  this  year.  The  Oregon 
discoveries,  which  were  reported  soiae  time  ago,  have  not 
been  developed,  and  nothing  has  been  heard  from  the 
supposed  deposits  in  Texas.  Nor  lave  the.  new  mines  in 
British  Columbia  proved  yet  to  be  of  any  special  conse- 
quence. Iu  Mexico,  however,  there  have  been  some  new 
discoveries  of  quicksilver,  which  appear  to  be  of  much 
importance,  and  we  are  likely  to  see  a  large  increase  in  the 
production  of  that  country  on  account  of  them.  In  view 
of  the  large  amount  of  quicksilver  which  is  used  in  the 
metallurgical  practice  in  Mexico,  proportionately  much 
more  than  in  the  United  States,  it  is  a  matter  of  a  good 
deal  of  interest  to  the  citizens  of  that  republic  to  obtain  the 
necessary  supply  from  domestic  sources  ;  heretofore, 
notwithstanding  the  exploitation  of  three  important  mines, 
it  has  been  necessary  to  import  quicksilver  from  the  United 
States. 

The  demand  for  quicksilver  in  the  United  States  is  good, 
and  the  price  at  present  is  higher  than  it  has  been  for 
nearly  two  years  past. 

Calcining  Ores  before  Treatment  with  Ctaxide. 

En(j.  and  Mining  J.,  April  12,  1897,  669. 
Hitherto,  all  the  ores  of  the  Mercur  district  in  Utah, 
where  the  cyanide  treatment  had  the  first  marked  success 
in  the  United  States,  were  leached  raw.  For  a  considerable 
period  it  has  been  known  that  in  many  instances  a  portion 
"!  the  gold  was  lost,  but  owners  were  apparently  satisfied, 
so  long  as  operations  paid  a  profit.  The  model  I>e  La  Mar 
plant,  now  being  built,  is  arranged  to  calcine  all  ore  and 
roast  the  arsenical  products.  Experiments  recently  made 
on  clayey  La  Cigale  ore,  on  the  West  Dip  portion  of  Mercur 
camp,  show  that,  by  calcining,  the  ore  leaches  better  in 
21  hours  than  in  five  days  without  calcining ;  and  calcining 
furnaces  are  to  be  immediately  put  in.  Like  results  were 
had  on  Sacramento,  Sunshine,  and  other  ores.  Even  tin 
Mercur  management  now  admits  that  this  innovation  can 
be  adopted  to  advantage,  though  the  ores  of  this  mine  are 


more  chert}-  and  freer  from  slimy  material  than  any  of  their 
neighbours.  In  all  likelihood,  within  a  year,  every  cyanide 
mill  of  that  camp  will  be  equipped  with  calcining  furnaces. 
By  this  means  also,  it  is  believed  that  most  of  the  mill' 
tailing  dumps  can  be  made  to  afford  a  profit,  and  they  will 
probably  be  some  dav  reworked.  (See  also  this  Journal,. 
1897,  803.) 

English  Coal  and  its  Competition  with 
Foreign  Coal. 

Arcliiv.  fur  Post  and  Telegraphic,  1897, 114  ;  Proc.  Inst. 

(  7r//  En,,.  1S97,  130,  [4],  54. 

It  is  stated  that  anxiety  is  being  caused  in  German  com- 
mercial circles,  owing  to  the  fact  that  the  export  of  coke 
and  coal  from  England  to  Germany  is  increasing  more 
rapidly  than  the  gross  English  exports  of  these  materials. 
The  gross  export  in  1895  was  33,112,000  tons,  an  increase 
of  38,000  tons  over  that  of  189  4,  whilst  the  export  to 
Germany  in  1895  was  4,144,000  tons,  an  increase  of 
25,000  tons  over  that  of  1894.  For  the  nine  months, 
January  to  Ostober  1S96,  the  increase  in  the  gross  export 
was  only  4  per  cent.,  whilst  the  increase  in  the  export  to 
Germany  during  that  period  was  14  per  cent. 

The  annual  consumption  of  coal  and  coke  per  head  of 
population  in  Great  Britain  increased  660  lb.  between  the 
years  1875  and  1895 ;  the  corresponding  increase  in 
Germany  amounted  to  1,980  lb.  The  production  of  coal 
the  colonies  and  foreign  possessions  of  Great  Britain  is 
increasing,  the  total  in  1894  amounting  to  11,368,000  tons. 
India  produced  only  1,320,000  tons  in  1863,  but  in  1S95  a 
total  of  4,396,000  tons  ;  the  small  output  of  coal  in  South 
Africa  is  also  increasing. 

It  is  pointed  out  that  Japan  is  becoming  a  serious  com- 
petitor for  the  coal  trade  of  East  Asia,  her  output  already 
amounting  to  1,400,000  tons.  It  is  stated  that  the 
Germans  have  began  to  work  the  coal  fields  in  Amoy,  and 
the  Chinese  the  Nankin  fields.  The  bulk  of  the  Russian 
output  of  8,667,000  tons,  is  produced  by  the  Don  fields. 

England  supplies  almost  all  the  coal  used  in  Italy,  50  per 
cent,  of  that  used  in  Spain,  and  1! — 12  per  cent,  of  that 
used  in  France  ;  but  English  coal  cannot  now  be  delivered 
and  sold  at  a  profit  in  the  Black  Sea.  The  Scandinavian 
peninsula  obtains  90  per  cent,  of  its  coal  from  Great 
Britain.  Coal  can  be  delivered  to  the  German  coast  more 
cheaply  from  Great  Britain  than  from  the  German  coal 
fields,  and  the  output  of  the  German  pits  does  not  keep- 
pace  with  the  home  demand.  The  author  considers  that 
the  only  way  of  enabling  Germany  to  compete  with, 
England  in  the  coal  trade  is  to  lower  German  freights. 

—A.  S. 

BOARD  OF  TRADE  RETURNS. 

Summary  op  Imports. 


' 


Articles. 

Month  ending  30th  Xovember 

1896. 

1897. 

£ 

1,581,522 
374,377 
N07.S22 

3,914,085 

£ 
1,650,649 
372,609 

645,080 

Raw  materials  for  non 
dustries. 

textile  in- 
uports  .... 

4,073,889 

Tota  value  of  all  ii 

42,492,369 

41,161,871 

Summary  op 

Extorts. 

Month  ending  30th  Xovember 

Articles. 

1890. 

1897. 

Metals  (other  than  machinery)  .... 

£ 
2,720,569 

591,998 
2,682,539 

£ 

3,036.552 
753,840 

2,848,314 

18,570,877 

111,773,594 
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M       \nl|    Mill   II. 


Articles. 


Copper:— 

Begulus  

CXnwrought 

Iron  :— 

Ore 

bar.  So 

Steel,  unwroughl . . 
Lead,pis;andaliee1 
Pyrites 

-  -llv-.T 

re \ 

I'm Cwfc 

/mi' Tons 

Other  articles  . .  .Value  1 

Total  value  of  metals 


Qiini 

Val 
1896. 

lei. 

1897. 

C 

I.MI 

1  I'M'w 

1,(81 

■2"  120 

533 

1320 

9,270 

11,7*8 

12,122 

14,167 

16,026 

117.:*'.-. 

:-i:;v, 

211302 

189,591 

100,796 

" 

IMPORTS   ...     I'm. 


Alkali 

Brimstone 

Cntcfa  and  gambii  i 

I 

AJuarin ValaaC 

Initin  and  other 



N 

Valonia 

Other  artioli  g. ..  \ 

Total  value  of  chei 


Qiui 


use, 


71! 

1S.780 


10,7*1 

771 

1m routs  op  Oils  for  Mom  it  ending  SOm  N'..\i\n:i  r. 


Articles. 


Quantities. 


1896. 


C.voanut Cot. 

Olive Tuns 

Palm Cwt. 

Petroleum Gall. 

S 1 

Train,  to.  .. Tuns 

Turpentine Cwt. 

Other  articles  ..  ( 

Total  value  of  oils... 


9,887 

919 

•      • 

76312 

1831 1,067 

8,190 

2.167 

1,220 

• 

50316 

■• 

•• 

£ 

£ 

12.767 

• 

80,526 

881.767 

283,431 

66,764 

10,*28 

104,193 

97377 

6*5,080 


Imports  of   Haw    Material   for   Non- Textile 
Industries  for  Month  ending  30th  November. 


Articles. 


Quantities. 


1897. 


1890. 


1897. 


Bark.  Peruvian  ..   Cwt. 

Bristles Lb. 

I 'aoutchoue Cwt. 

Gum:— 

Arabic 

Lac,  *0 , 

Gutta-percha , 

Hides,  raw: — 

Drv 

Wet 

Ivory 

Manure: — 

Guano Tons 



Nitrate  ofs  ids 

Phosphate  of  lime 

Paraffin Cwt. 

Linen  rags Tons 

Esparto 

Pulp  of  wood 

Rosin Cwt. 

Tallow  and  stearin 

Tar Barrels 

It— 

Hewn Loads 

Saw  n 

Staves 

Mahoxanv Tons 

Other  articles Value  £ 

Total  value 


898351 
37,421 

1,892 
10,467 

27,999 

s.lo.; 

77.1"! 

1 XM 1 

• 

1 17376 

I 

• 


£  £ 

1,115  6361 

8*3*1         195,490 


11  »67 
1,780 

14,495 
60,000  , 
70S 

3,178 
1,460 

2,176 


32330 


24320 

15o.ll" 


11,18! 


331*38 


Besides  the  above,  dnits  to  the  value  of  98 
against  8533M.  in  November  K«i. 


Exports  oi    Metals  (other  iih\  Machihbry) 

Movril    ENDING    30TH    No\  I  Ml 


Articles. 


Quan- 


1897. 


use. 


1897. 


Brass Cwt. 

Copper : — 

( rouirht 

Wroueht 

Mixed  metal 

Hardware Value  £ 

i 

Iron  and  st.-el ... 

Load 

wares  . . .  Value  £ 
.. 

fin  

Zinc 

Other  articles  ..  \ 

Total  value 


21321 


10,454 


1>:.717 


£ 

■ 


£ 


Exports  of  Miscellaneous  Articles  for  Month 

(BBR. 


. 


Quai 


Gunpowder Lb. 

\  .hie  £ 

-      ■ 

.. 

s 

r  :  — 

\v-   ighi Value  £ 

Paper  



Soap Cwt. 

Total  value 


■ 

- 

n;'.s 

- 

- 
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Exports  of  Drugs  and  Chemicals  for  Month 
ending  3HTH  November. 


Articles. 


Quantities. 


1S9S. 


I-'.;. 


Values. 


1896. 


Alkali.. C-vt. 

Bleaching  materials    „ 
Chemical  manures    Tons 

Medicines Value  £  i 

Other  articles 


414,780 

111.171 


I7J.17H 
131,988 


Total  value . 


£ 
107,161 

1(11,11)6 

B5.379 
260,621 


591,998 


£ 

121,837 
41,116 
150,898 

li>2,:'2l 
337,065 


7-3.S1" 


iHontl)lP  patent  9LisSL 

'  The  dates    given  are  the  dates  of   the   Official  Journals  in 

which  acceptances  ol  thi    Complete  Spe ations  are  advertised. 

Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I—PLANT,  APPARATUS,  and  MACHINERY. 

Apl'l.h   VTIOXS. 
26,635.  J.  Week.     Improvement  in  sterilising  apparatus. 
Nov.  15. 

14.    F.   W.   Lord.     Improvements   in  apparatus   for 
as    tod  drying  air  to   be   used    in    storage   chambers 
a    perishable    produce.      Complete    Specification. 
Nov.  1  'j. 

27,061.  J.  E.  Thornton  and.].  P.  Lea.     Improvements  in 
generators, and  apparatus  in  connection  therewith.     Nov.  19. 
27,373.    0.   E.  Miiller   and    B.   F.   Hurran.      A  new  or 
improved  flask  for  bacteriological  cultivations.     Nov.  22. 

27,458.  J.  McLaren  and  II.  McLaren.  Apparatus  for 
separating  oil  and  water  or  other  liquids  of  different  specific 
gravities.      Nov.  23. 

27,711.  J.  H.  Carpenter.  Improved  apparatus  for 
purifying  air  3nd  gases,  also  for  heating  and  cooling  of  the 
same.     Nov.  25. 

28,006.  <i.  C.  Foucher.  —  From  C.  A.  Garrioli  fils, 
France.  Improvements  in  vaporising  or  atomising 
apparatus.     Nov.  27. 

28,113.  J.  Bock.  Process  and  apparatus  for  obtaining 
large,  well-formed  crystals  from  solution.     Nov.  29. 

28,368.  J.  Leich  and  S.  Delporte.  An  improved 
apparatus  for  compressing  and  mixing  gas  and  air,  more 
particularly  for  lighting  purposes;  also  applicable  for  air 
compressing.     Complete  Specification.     Dec.!. 

28,747.  J.  McNeil  and  J.  Lewkowitsch.  Improvements 
in  evaporating  or  concentrating  apparatus.     Dec.  6. 

•js.'i'i-.  II.  II.  I.  >ke. —  From  The  Manhattan  Concentrator 

Company,  United   States.     Improvements   in   machines  for 

sep  irating  substances  of  different  specific  gravities.     Dec.  7. 

2'.i,178.  J.  G.  Lorrain. — F'rom  C.  S.  Buckstuhl,   United 

States.     A  new  or  improved  thermometer.     Dec.  9. 

29,286.  T.  II.  P.  Heriot.  Apparatus  for  separating  nus- 
pended  solids  from  liquids,  for  separating  soluble  from 
insoluble  solid  matters,  and  for  partially  separating  in- 
soluble -olid  matters  of  different  specific  gravities.  Dec.  10. 
29,326.  J.  Godfrey  and  II.  .1.  Hayes.  Improvements  in 
the  construction  of  mechanical  calcining  furnaces.    Dec.  11. 

Complete  Sew  ii  ti  itions  Accepted.  * 

1896. 

i".>,757.  B.  II.  Yeomans.  Furnaces  for  evaporating  pans 
and  other  purposes.     Dec.  15. 

29,884.  T.  G.  Webb.  Improvements  in  and  connected 
with  apparatus  for  concentrating  sulphuric  acid  and  other 
liquids.     !>'•<•.  s- 


1897. 

5588.  W.  I..  Wise.— From  F.  J.  Briscbar.  Closing 
device  for  bottle6  and  the  like  designed  to  contain  gas  or 
other  fluid  under  high  pressure.     Nov.  24. 

5589.  W.L.  Wise.— From  F.  J.  Briscbar.  Closing 
device  for  bottles  and  the  like,  designed  to  contain  gas  or 
other  fluid  under  high  pressure.     Nov.  24. 

18,816.  L.  Fremy.  Apparatus  for  sterilising  liquids  and 
for  use  as  a  receptacle  for  containing  the  same.     Nov.  24. 

21,989.  W.  D.  Cliff  and  the  Leeds  Fireclay  Company, 
Ltd.     Improvements  in  iuclined  retorts.     Nov.  2  1. 

21,698.  M.  Deville.  Centrifugal  apparatus  for  sorting  or 
separating  ores.     Dec.  15. 

II.— FUEL,  GAS,  and  LIGHT. 
Applications. 

23,887a.  P..  J.  Atterbury.     Improvements   in    apparatus 

for  the  production  of  acetylene  gas.  Nov.  20.  Date  claimed 
under  Patents  Pule  19,  Oct.  16,  189". 

26,560.  J.  Gore.  Improved  burner  for  acetylene  and 
like  gases.     Nov.  15. 

26,567.  F.  G.  Bartlett.  An  improvement  relating  to 
incandescent  gas-lighting  burners.     Nov.  15. 

26,588.  W.  S.  Sargeant.  Improved  method  of  employing 
liquid  fuel.     Nov.  15. 

26,591.  A.  Wartenweiler.  New  or  improved  acetylene 
gas  lantern.     Nov.  15. 

26,594.  E.  Helvig.  A  new  apparatus  for  producing 
acetylene  gas.     Nov.  15. 

26,633.  G.  W.  Chalmers.  Improvements  in  or  con- 
nected with  incandescent  gas  burners  wherein  fragile  mantles 
are  used.     Nov.  15- 

2<',.74.').  G.  Brogden.  Improvements  in  incandescent 
mantle  supports.     Nov.  16. 

26,776.  J.  Kremer.  Improvements  in  acetylene  gas 
generators.     Nov.  16. 

26,842.  E.  S.  Bond.  Improvements  in  means  for  selec- 
tively using  acetylene  or  the  like  gas  with  ordinary  lamp 
apparatus.     Nov.  17. 

2G,843.  E.  S.  Bond.  Improvements  in  means  for  storing 
and  using  calcium  carbide  or  the  like  for  acetylene  and  the 
like  gas-generating  apparatus.     Nov.  17. 

27,016.  A.  C.  Eraser.  Improvements  in  methods  of  and 
apparatus  for  burning  acetylene  and  other  rich  gases. 
Nov.  IS.  Date  applied  for  April  19,  1897,  being  date  of 
Application  in  United  States. 

27,029.  B.  von  Maili.  Improvements  in  acetylene  lamps. 
Nov.  18. 

■_' 7 , i  1 7 ■"> .  J.  Benjamin.  An  improved  gasometer  for  gene- 
rating acetylene  gas.     Nov.  19. 

27,241).  A.  Forcher.  Improved  acetylene  gas  generator 
for  illuminating  railway  carriages.  Complete  Specification. 
Nov.  20. 

27,288.  J.  Reibel.  Improvements  in  apparatus  for  gene- 
rating ai-etylene  gas.  Nov.  20.  Date  applied  for  May  14, 
1897,  being  date  of  application  in  France. 

27,300.  J.  Beihel.  Improvements  in  devices  for  fee  ling 
the  carburet  in  acetylene  gas  generating  apparatus, 
Nov.  20. 

-i 7 .-'.  1 7.  S.  McNamee.  Improvements  in  preparing  peat 
for  sanitary  fuel  and  other  purposes.     Nov.  22. 

27,360.  .1.  Hopwood  and  C.  Cummins.  An  improved 
fuel.     Nov.  22. 

27,379.  B,  Talbot  and  W.  B.  Hughes.  Certain  improve- 
ments in  the  construction  of  gas  producers.  Complete 
Specification.     Nov.  22. 

27,405.  B.  Earrington,  M.  II.  Hawes,  and  W.  II.  Hand. 
Improvements  in  or  relating  to  incandescent  lighting. 
Nov.  22. 

27,416.  A.  A.  Dickson.  Improved  process  and  apparatus 
for  forming  cold  peat  into  blocks  for  fuel.     Nov.  23. 


' 
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87,428.  II    S.   ItianL     Improvements  in  and  aoni 
with  eleotria  furnaces  for  the  production  of  oalcium  oai 
uuil  other  substanci  9.     Nov.  S3. 

27,178.  I-..  Fleming  sod  F.  Smith.  Improved  meant  f.>r 
mixing  air  and  gas  for  heating  mid  lighting  purpose) 
N01   93, 


Improvement! 

N'o\ .  '.'3. 


87,5  16.  '  >  Falbe  and   E.   Borohardt 
or  relating  to  burners  for  acetylei 

I,  .1.  Jameson.  Improvements  in  the  production  of 
light  and  radiant  heat  by  combustion  of  gas  or  inflammable 

vapour.      NOV.  24. 

97,639.  W.  .1  II.  Lazarus.  Improvements  in  :ind  con- 
nected with  the  production  of  acetylene  gas      Nov.  84. 

87,630.    A.  J.    limilt.      From    E.  J.    Armand-Machin, 

France.     Improvements  in   or  relating  to  the  construction 
ofaoetyleoe  gas  genet  itors.     Nov.  84. 

87,698.  M.  Bernstein,  Proprietor  of  tlie  Firm  of  .1.  I'. 
Wallmann  and  Co.  Process  for  the  manufacture  of  auto- 
matic igniters  for  illuminating  gas.    Complete  Specification, 

Nov.  _>4. 

27,703.  G.  Finckeu  and  .1.  Rollins.  An  improved 
saturating  appliance  for  lime-lighting.    Nov.  85. 

87,767.  J.  II.  Schulke.  Improved  acetylene  pas  gene- 
rator.    Complete  Specification.     Nov.  25. 

27,St".9.  .T.  Mowing.  Improvements  in  the  manufacture 
of  coke,  and  in  apparatus  therefor.     Nov.  2G. 

27,876.  The  Liver  Acetylene  Gas  Company,  Ltd.,  and 
E.  Evans.  Improvements  in  apparatus  for  generating 
acetylene  or  other  u'as  generated  by  the  addition  of  a  liquid 
to  a  solid.     Nov.  2G. 

27,88t>.  J.  Skar.  Process  for  the  manufacture  of  fuel 
blocks.  Nov.  96.  Date  applied  for,  May  I,  1897,  being 
date  of  application  in  Norway.     Complete  Specification. 

28,001.  H.  Winckler. — From  II.  Freudenthal,  Germany. 
Improved  means  and  ingredients  for  effecting  an  increase 
in  the  lighting  properties  of  gas  and  oil  flames.     Nov.  27. 

I.  ,1.  S.  Killwiller.  Method  of  and  means  or  appa- 
ratus for  purifying  the  products  of  combustion  of  acetylene 
gas  flames.     Nov.  27. 

88,018.  II.  H.  Lake.-  From  W.  A.  Shearer,  South 
African  Republic.  Improved  apparatus  for  the  production 
of  acetylene  gas  from  calcium  carbide.     Nov.  27. 

88,081.  B.  A.  Wood.  Improvements  relating  to  incan- 
descent gas-burners.     Nov.  29. 

88,094.  W.  Tyree.  An  improved  acetylene  gas  generator. 
Complete  Specification.      Nov.  89. 

28.1i>2.  M.  Wagner.  Improvements  in  apparatus  for 
generating  acetylene  gas.    Complete  Specification.    Nov.  29. 

88,106,  A.  J.  Evans.  An  improved  gas  producer. 
Nov.  89. 

98,286.  H.  L.  Hartenstein.     >  ,  t  lass  VII. 

28,258.  L.  J.  Keck.  Improved  lamp  for  generating  and 
burning  acetylene  gas.     Nov.  30. 

28,264.  Sir  H.  Grubb,  Kt.  Improvements  in  apparatus 
for  the  generation  of  acetylene  gas.      Nov.  30. 

88,868.  3.  I.ciehand  S.  Delporte.     See  Cla-.-  I. 

28,399.  E.  G.  Gearing.  Improvements  in  or  relating  to 
acetylene  generating  and  storing  apparatus.     Dec.  1. 

28,439.  V.  Sockeel,  A.  Lauby,  C.  H.  Drisse,  and  Sneek. 
Novel  apparatus  for  the  production  of  acetylene  gas,  also 
called  "  I.umiere  Soleil."     Dec.  2. 

28.4)8.  G.  Tripel.  A  new  or  improved  apparatus  for 
use  in  burning  liquid  fuel.     Dec.  2. 

28,477.  T.  H.  Gittins  and  J.  Marshall.  Improvements  in 
the  manufacture  of  fuel.     Dec.  2. 

28.490.  H.  Gardner.  Improvements  in  the  manufacture 
of  artificial  fuel  and  fire  lighters.     Dec.  2. 

28,504.  W.  K.  Kochs.  Improvements  In  coke  ovens  and 
in  machinery  in  connection  therewith.  Complete  Specifi- 
cation.    Dec.  3. 


6    .1     H     A  igl  on.     A   meth    1  ug   the 

illuminating  power  ol 

lie. 

-     K    Kirk.      Inn  .  lamps 

for  generating  and  twin 

2s, 701..  .1.  Moeiier.     An  improve) 
mantle-       1' 

88,778.  .1.  11.  MelbuU 
A  new  j.i~.    (  ompleti 

18    It.    Biohard.     1 1 1 1  ] p t .  ..up  to 

apparatus   for  generating  anil  purifying  11  .m- 

plete  Specification,     1 10 

4.  II.    Bryant       Improvement-    in    apparatui    for 
making  illuminating  gas.     Dec.  6. 

98,836.  .1.  B  Melhuish.  An  apparatus  for  the  generation 
of  ethine  gas  from  a  carbide  of  a  metal  of  the   alkaline 

earth-.      1 1 

A.  Bronder.     Improvements  in  machinery  for 
dischargii  rts.    Complete  Specification.    Dec.  7. 

89,054.    .1.   O.   O'Brien.— From    E.    \I.    Bonle,    France. 

Improvements  in  apparatus  for  generating  acetyleai 
Complete  Specification.    Dec.  8. 

5.  J.  A.  Drake  and  J.  S.  Marsland.      Iruprov, 
relating  to  inclined  gas  retorts.      Di 

29,108.  1!.  Farrington.  Improvement^  in  and  relating  to 
a  preparation  for  cleaning  and  strengthening  incandescent 
mantles.     Dec.  9. 

29,  lit.  C.J.  Shears.     A  process  for  treating  incand 

mantles  for  illuminating  purposes.     Dec.  9. 

29.201.  B.  V.  Prevost,  O.  Bans,  and  A.  Cerkel.  Im- 
provements in  apparatus  for  the  production  of  acetylene. 
Dec.  9. 

99,834.  W.  11  Russell  and  G.  E.  Pus-ell.  Improve- 
ments in  and  relating  to  the  manufacture  of  ga-  Com- 
plete Specification.     Dec  10. 

99,377.  E.  Evans.  Improvements  in  holding  or  storing 
carbide  of  calcium  and  other  like  chemical,  and  in  regulating 
the  evolution  of  acetylene  or  other  gas  therefrom.     Dee.  10. 

89,  104.  M.  H.  Hawes,  II.  Farrington,  and  W.  II.  Hand. 
Improvements  in  or  relating  to  gas  and  oil  lighting. 
Di    .  10. 

89,898.  A.  M.  G.  Sebillot.  Apparatus  for  generating 
1 1. 

89,405.  V.  Marechal  and  A.  Moreau.  Improvements 
relating  to  acetylene  generators.  Complete  Specification. 
Filed  Dec.  11.  Date  applied  for  June  11.  1897.  being  date 
of  application  in  France. 

29.421.  I).  Ketupe.  Improvements  in  apparatus  for 
burning  vaporised  petroleum  and  the  like  for  heating  and 
illuminating  purpose-      Complete  Specification.     Dee.  11. 

COMPLETE    SeKCIFICvrloN-    A     I  KPTED. 

1896. 
19.741.      T.     Steiger.       Manufacture   of    artificial     fuel. 

15. 
27,19  1.    A.  J.  de  Pimental   Hargreaves.      Manufacture 

tylene  lm-.  and  apparatus  therefor.      Dei     - 

27,744.  A.  Kiescwalter.  Manufacture  of  a  carbide 
which,  by  its  decomposition   by  water,  pro'.  rlene 

gas.     Dec.  15. 

i,  B.  Barker.    The  incandescent  fire  ball.    D 

--.   L.  Mond.     Production  of  a   mixture  of  air  and 
water-vapour  for  gas  producers.     Dec.  1. 

;.   R.    G.  Leventhorpe.       Production   of    hydrogen 
id  apparatus  therefor.     Dec.  15. 

1897. 
658.  L.  Tede.     Apparatus   for  the   production  of  acety- 
lene.    Nov.  24. 
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135 1.  E.  J.  Moss.  Apparatus  for  generating  anil 
purifying  acetylene  gas.     Nov.  24. 

1370.  F.  G.  Bartlett.  Improvements  relating  to  iucan- 
.leseeut  gas  lighting.     Dec.  8. 

1784.  W.  P.  Thompson. — From  A.  Gobron.  Portable 
apparatus  for  generating  and  burning  acetylene  gas. 
Nov.  2-4. 

1929.  T.  Thorp  and  T.  G.  Marsh.  Apparatus  for  the 
production  of  aeetylene  from  calcium  carbide.     Dee.  1. 

19.">2.  J.  C.  Mewburn. — From  A.  M.  Seott.  Apparatus 
for  generating  gas  by  the  reaction  of  solid  substances  with 
water  or  other  liquid,  especially  applicable  to  the  generation 
of  acetylene  gas  by  contact  of  water  with  metallic  carbides. 
Dec.  1. 

2129.  W.  L.  Wise. — From  A.  Piatti  and  Co.  Manufac- 
ture of  gas.     Nov.  24. 

t">132.  W.  Climie  and  A.  Watson,  jun.  Gas  producers. 
Nov.  24. 

9294.  A.  H.  Bartbez.  Improved  portable  and  automatic 
apparatus  for  the  production  of  acetylene  gas  for  lighting 
purposes.     Dec.  1. 

15,813.  E.  Andreoli.  Manufacture  or  production  of 
ozone,  and  apparatus  therefor.     Dec.  1. 

1G,890.  E.  H.  Whiteley  and  W.  Ellis.  Apparatus  for 
enriching  coal  gas.     Dec.  8. 

20,574.  G.  Lebrun  and  F.  Comaille.  A  burner  for 
acetylene  and  other  gases  rich  in  carbon.     Nov.  24. 

22.625.  W.  L.  Voelker.  Manufacturing  ineandescible 
materials.     Dec.  8. 

22.626.  W.  L.  Voelker.  Improvements  in  ineandescible 
materials  and  mantles,  and  the  process  of  making  same. 
Dec.  8. 

23,802.  L.  S.  Burlington.  -  -  Acetylene  gas  generators. 
Nov.  24. 

24,602.  G.  Mahnke  and  C.  Kraft.  Improved  means  of 
protection  of  incandescent  gaslight  mantles.     Dec.  1. 

24,815.  H.  Ottenbrueh.  Mantles  for  incandescence  gas 
lighting.     Dec.  1. 

24,822.  A.  Syssoyeff  and  L.  Braly.  Improvements  in 
auto-luminous  compositions.     Dec.  8. 

25,632.  E.  E.  Perraga.  Method  and  apparatus  for 
generating  formaldehyde  gas.     Dec.  8. 

26,311.  J.  .lanz.  Manufacture  of  fabrics  for  incandes- 
cence mantles  for  illuminating  purposes.     Dec.  15. 

26,325.  A.  J.  Boult.  —  From  F.  Alexandre,  France. 
Apparatus  for  the  manufacture  and  use  of  acetylene  gas. 
Dec.  15. 

III.— DESTRUCTIVE  DISTILLATION,  TAB 
l'KODUCTS,  Etc. 

Application. 
28,653.  A.  Gordon.      Improvements  in   and    relating    to 
retorts  for  the  distillation  of  shale  and  other   substances. 
Dec.  4. 

Complete  Specification  Accepted. 

1897. 

2515.  H.  J.  Dawes.  —  Distillation  and  breaking  up  of 
liquid  hydrocarbons  and  similar  substances.     Dec.  1. 

IV. -COLOURING  MATTERS  and  DYES. 
Applications. 

26,563.  W.    II.   Claus,   A.   Bee.   and    L.   Marchlewski. 

Production  of  new  azo  colouring  matters.      Nov.  15. 

2t;,C75.  C.  D.  Abel.— From  The  Actien  Gesellschaft  fur 
Anilin  Fabrikation.  Germany.  Improvements  in  the  manu- 
facture of  derivatives  of  the  naphthalene  series.     Nov.  15. 

27,051.  C.  D.  Abel.— From  The  Actien  Gesellschaft  fur 
Anilin  Fabrikation,  Germany.  Manufacture  of  new  colour- 
ing matters.     Nov.  18. 


28,107.  S.  Pitt.— From  L.  Cassella  and  Co.,  Germany. 
Improvements  in  the  manufacture  of  azo  dyestuffs  and  in 
the  production  of  fast  dyeings  on  animal  fibre.     Nov.  29. 

28,604.  H.  H.  Lake.  —  From  Farbwerk  Miilheim  vorm. 
A.  Leonhardt  and  Co.,  Germany.  Improvements  in  the 
manufacture  of  colouring  matters.     l>ec.  3. 

28,707.  O.  Imray.  —  From  The  Farbwerke  vormals 
Meister,  Lueius,  and  Briining.  Manufacture  of  BJ-oxy- 
benzaldehyde  o-sulphonic  acid.     Dee.  4. 

Complete  Specifications  Accepted. 

1897. 

1592.  O.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Briining.  Manufacture  of  rhodamiue  dialkyl- 
amides.     Nov.  24. 

1962.  J.  Y.  Johnson. — From  The  Badiscbe  Anilin  and 
Soda  F*abrik.  Manufacture  of  blue  mordant  -  dyeing 
colouring  matters.     Dee.  8. 

2655.  J.  Y.  Johnson. — From  The  Badische  Anilin  and 
Soda  Fabrik.  Manufacture  of  colouring  matters  of  the 
rhodamiue  series.     Dec.  8. 

2874.  J.  Til.  Johnson. — From  The  Badische  Anilin  and 
Soda  Fabrik.  Manufacture  and  production  of  new  disazo 
dyes  on  cotton.      Dee.  8. 

3452.  H.  E.  Newton.— From  The  Farbenfabriken  vor- 
mals F.  Bayer  and  Co.  Production  of  colouring  matter-. 
Dec.  8. 

4703.  W.  G.  Heyes.— From  The  Chemical  Works, 
Sandoz.  Production  of  substantive  disazo  colouring 
matters.     Dec.  15. 

22.G77.  A.  Ashworth  and  J.  Burger.  Production  of 
colouring  matters.     Nov.  -4. 

23,816.  A.  Ashworth  and  J.  Hiirger.  Production  of 
colouring  matters.     Nov.  24. 

V.— TEXTILES  :   COTTON,  WOOL,  SILK,  Etc. 
Applications. 

27,020.  II.  E.  Newton.  —  From  The  Farbenfabriken 
vormals  F.  Bayer  and  Co.,  Germany.  A  new  process  for 
mercerising  vegetable  fibre.     Nov.  18. 

27,651.  K.  Klietsch.  Improvements  in  or  relating  to  the 
manufacture  of  linoleum,  kamptulicon,  and  similar  materials. 
Complete  Specification.     Nov.  24. 

27,943.  J.  Archer  and  J.  Arthur,  jun.  Improvements  in 
or  relating  to  the  manufacture  of  linoleum  and  like  floor 
coverings.     Nov.  27. 

28,380.  H.  B.  Edwards. — From  O.  M.  Thowless,  United 
States.  A  method  of  or  process  for  manufacturing  raw  silk. 
Dec.  1. 

28,491.  C.  Wethenvax.  Improvements  in  the  treatment 
of  vegetable  fibres.     Dec.  2. 

28,631.  H.  Pauly.  An  improved  process  for  the  manufac- 
ture of  artificial  silk.     Dec.  4. 

29,072.  J.  Y.  Johnson.  —  From  W.  H.  Drury,  United 
States.  Improvements  in  the  manufacture  of  yarns,  and 
apparatus  therefor.     Dec.  8. 

Complete  Specifications  Accepted. 
1896. 
27,483.  II.  C.  Longsdon.     Improved  yarn-drying  appa- 
ratus.     Nov.  24. 

1897. 
90.  II.  W.  Godfrey.     Manufacture  of  floorcloth  and  the 
like.     Nov.  24. 

3222.  .1.  Millar.  Improvements  in  textile  fabrics  or 
cloths.     Dec.  15. 

5350.  M.  Beck.  Apparatus  for  finishing,  stretching, 
mordanting,  and  drying  textile  fabrics.     Dec.  8, 
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VL— DYEING,  CALICO  PRINTING,  PAPBB 
SI  UNING,   vm,  BLEACHING 

Aiiiicvi  loss. 

M,667.   P.  A    Newton. —  Prom  The  Alexander  Smith  and 
Bona  Carpet  Company,   United  States,     Improvement 
methods  of  and  apparataa  for  printing  or  colouring  yarn 
and  similar  m  Lterial.     Nov,  1 5. 

H7.'27<>.  C,  Delesclase.  Improvements  in  bleaching  cotton, 
linen,  and  other  vegetable  textile  materials,     Nov.  80 

37,690.  W,  Beanmout,  Improvements  in  apparatoi  fot 
dyeing,  bleaching,  and  otherwiae  treating  copa  of  yarn. 
Complete  Specification.     Nov.  85. 

17,853.  E.  Fletcher.  Improvements  in  hank  -dyeing 
machines.     Nov.  86. 

27,987.  T.  Ingham.  An  improvement  in  dyeing.  Nov.  27. 

28,090,   II    E.  Newton. — From  The   Farbenfabriken 
mala  F.  Bayei  and  Co.,  Germany.     A  ne«  i 
daoing  black  shades  on  cotton.     Nov.  39. 

28,115.  C.  Spindler  and  ('.(Joining.  Improvements  in 
the  treatment  of  silk  for  dyeing  and  bleaching.  Complete 
Specification.     Nov.  29. 

89,817.  11.  Laag, C.  liiitter.aud  M.  Batter.  An  improved 
process  of  dyeing.     Dec.  11. 

29,859.  J.  Birtwisle.  Improvements  in  and  relating  to 
the  dyeing  and  like  treatment  of  cops  and  similarly  wound 
yarns.     Dec.  1 1 . 

Complete  Specifications  A©  i  pti  d. 

1896. 

29,645.  \V.   Hadfield,  J.  J.  Sumner,  and    II.    Hadfield. 

Apparatus  for  use  i»  the  continuous  bleaching  ami  washing 
of  woven  goods  in  the  piece, applicable  also  in  the  washing 
and  clearing  of  printed  or  dyed  goods.      Dec.  1. 

1897. 

1629.  T.  Ingham.     Improved  dyeing  process.     Nov.  24, 

2690.  W.  Watson  and  E.  Bentz.  Production  of  coloured 
discharge  patterns  on  indigo-dyed  cotton  fabrics  in  calico 
printing.     Dec.  8. 

\  II.— ACIDS,   ALKALIS,  and  SALTS. 
Arrue  vii"N~. 

27,049.  I..  11.  Frentx.  Manufacture  of  conglomerates 
containing  alkaline  oxidising  bodies  for  bleaching  linen  and 
other  objects.      Nov.  18. 

27.221.  A.U.Scott.  Improvements  in  obtaining  chlorine. 
Nov.  2o. 

28,326.  11.  I..  Hartenstein.  An  improved  process  and 
apparatus  for  carburetting  calcium.  Complete  Spesificatiou. 
Nov.  30. 

28,688.  W.  II.  Graham.  Metallic  carhides,  and  processes 
aud  apparatus  for  their  manufacture  :  applicable  also  to  other 
purposes.     Dec.  4. 

29.008.  J.  Bastick  and  W.  A.  Thornton.  Improvements 
iu  or  relating  to  the  manufacture  of  calcium  carbide. 
Dee.  8. 

29.009.  J.  Bastick  and  \V.  A.  Thornton.  Improvements 
in  or  relatiug  to  electric  furnaces  for  the  production  of 
calcium  carbide  and  other  substance-.      Dec.   - 

29,384.  F.  .1.  Bergmann.  Process  for  the  production  of 
calcium  carbide  in  blast  furnaces.     Dec.  11. 

Complete  Specifications  Accepted. 
1896. 

_  14.  H.    A.    Goddiu    and    R.    Lees.      Process    and 
apparatus   for   obtaining  common    salt   and    other  like 
from  their  solutions.     Dec.  8. 

29,066.  E.  J.  Hunt  and  E.  F.  Watson.  Manufacture  of 
chloriue.     Dee.  8. 

29,884.  T.  G.  Webb.     See  Class  I, 


II    II.    I.ak..  — Iron,  .1    8,   I.,  ri    and   Co.     F 
for  obtaining   barium  from   natii 

barium.      N.o  ,  34. 

1762.  <;.  l>.  Ho*  !.  II    Howard.     Medio 

and  apparatus  foi    concentrating  sulpfa  i  i  the  like. 

• 
1227.  T.  Byan,  jun.,  A.  Dyson,  and    l ;  \lk.d. 

Ltd.     Manufacture  ol 
from  carbonate  of  soda  or  carbonati 

4717.   A.  Kuop.      Manufacture  of  nin  15. 

I.  .1.  W.  Keneva  ifford,  and  J.  II.  I 

Means  for  manufacturing  carbides.     Dec.  l. 

31,073.  .1.  Reich.     Method  of  transforming  silico  flu 
and  boroftuorides  into  corresponding  fluorides   or  Boot 
compounds.     Dee.  I. 

29,136,  F.  Lutse.     Process  for  the  preparation  of  i 
acid.     Dec.  15. 

A      Mo  Nab.- From     W.     A.    Willi 
Manufacture  of  bay  salt     I  >• 

VIII.— GLASS,  POTTEBY,  im>  KNAM 

Arm. i,  vTios-. 

26,571.  W.  Lindsay  and   l>.   Anderson,     Improvement! 

in  and  relating  to  apparatus  for  the  manufacture  ol  gla-« 
articles,  and  appliances  for  shaping  and  forming  same. 
Nov.  15. 

26,901.  A.  Houghton.     Improvements   in  the  pro 
and  apparatus  for  drawing  glass  tubing,     Compli 
Gcation.     Nov.  17. 

27,248,  W.    Haley.      A    new    power  press    for   pressing 
glass  or  metals  while  in  a  liquid  state.      Nov.  20. 

27,786.  T,    Pfister.      Improvements    in    cloisonne    and 
mosaic  work.     Not 

27,796.  J.  II.  Lea.      Improved  kiins  and  ovens  for  use  iu 
tiring  tiles  and  other  pottery-ware.     N<  -. 

27,841.    W.  iinen.      Improvements    in    kilns  for  calcining 
or   fritting  materials    used  in   the    production    of    por 
gla/.e-.      Nov.  26. 

l's.Il'o.  .1.  T.    Newell.     Improvements  in  or  relatiug  to 
furnaces  for  glu-s  or  ceramic  ware.      Nov.  2:1. 

28,345.    L.    Grote.     Improved    method   of  and   apparatus 
for  manufacturing  water-glass.     Dec.  I. 

28,466.  1 '.  Keller  and  A.  Keller.    Manufacture  of  ceramic, 
earthenware,   porcelain,  stoneware,  glass,  crystal,  and  such 
like  ware,  with   metallic  decorations,  and   furuaci  - 
therefor.      Dee    2. 

28,885.   C.    Kempton,    sen.       An    improved    furna 
making  glass  and  manipulating  glassware,     Dec.  7. 

COMPLI  ~  IFICAHONS    4.CCKPTED. 

1896. 
1.  Bavenhill.     Glue  for  clay  tobacci 

1897. 

1871.  A   B.  Doucede.     Method  and  means  for  connecting 
tubes   and   pipes  ewaro,    earthenware,  and    g 

D 

24,317.  15.   Swinden.     Method   of   and   composition   for 
polishing  glass.     Dec.  1. 

IX.— BUILDING  MATERIALS,  I  LAYS,  MORTARS, 
urn  1  BMENTS. 

Al'PII.    LTIONS. 

27,104.   IL  Eichler.      New  or  improved  material  for  rloor- 
ing.     Complete  Specification.      Nov.  19. 

;.  W.  Johnson  and  H.  Walker      Improvenu 

or  relating  to  kilns  for  burning  cement-,  limes,  and  other 
like  substances.     Nov.  2). 


1060 


THE  JOUKNAL  OP  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


I  Hoc.  31, 189?. 


27,677.  A.  E.  Scharffetter.— Froui  C.  Franz,  Austria- 
Hungary.  Improvements  iu  the  manufacture  of  bricks  for 
building  purposes.     Nov.  25. 

27,682.  W.  P.  Ingham.  Improvements  in  or  connected 
with  fireproof  walls  or  partitions.     Nov.  25. 

27.825.  J.  C.  Sellais.  Improvements  in  the  manufacture 
of  cement.     Complete  Specification.     Nov.  26. 

27,939.  F.  M.  Lyte,  O.  J.  Steinhart,  and  W.  II.  Wickham. 
Improvements  in  the  preparation  of  uninflammable  wood. 
Nov.  L'7. 

2S.27G.  H.  Spat/:  and  H.  Quistorp.  Process  for  the 
production  of  asphalte  powder  tor  making  street  asphalte 
plaster.     Nov.  30. 

28,31(1.  P.  Tickle.  Through-burning  of  clay  and  terra 
cotta  goods.     Dee.  1. 

28,656.  W.  II.  Northeutt.  Combination  paving  blocks 
and  system  of  paving.     Complete  Specification.     Dee.  4. 

28,842.  H.  W.  Gruner.  Improved  composition  for  the 
manufacture  of  artificial  stone,  cement,  and  the  like. 
Dec.  7. 

28,938.  II.  V.  Simpson.  Improvements  in  treating  wood 
for  the  purpose  of  rendering  it  non-inflammable  or  for  pre- 
serving  it.     Dec.  7. 

2H,974.  T.  Potter.  Improvements  in  fireproof  floors, 
ceilings,  and  partitions.     Dee.  8. 

29,02d.  F.  S.  Smith.  Improvements  in  the  coustruction 
of  bricks  and  other  moulded  building  materials.     Dec.  8. 

29,137.  A.  E.  Crawford  and  W.  Crawford.  Improve- 
ments in  the  manufacture  of  briquettes  for  heating  purposes. 
Dec.  9. 

29,249.  The  British  Marble  and  Slate  Syndicate,  Ltd., 
and  \V.  F.  Baker.  Improved  method  aud  means  for  utilis- 
ing slate  refuse.     Dec.  10. 

29,263.  C.  Hannay.  Improvements  in  firebricks,  slabs, 
or  tiles.     Dec.  10. 

29,420.  E.  Vlcek.  An  improved  method  of  manufac- 
turing plates,  slabs,  or  the  like  for  building  purposes. 
Complete  Specification.     Dec.  1 1 . 

Complete  Specifications  Accepted. 
1896. 
26,792.    H.    Broekhues.     Manufacturing   a    material  for 
covering  walls  and  floors.     Dec.  1. 

29,109.  W.  II.  Coward.  Manufacture  of  composition  and 
other  compressed  blocks  for  paving.     Nov.  24. 

29,212.  Petrifite,  Ltd. — From  J.  Steiger.  Manufacture 
of  cement.     Nov.  24. 

1897. 

1881.  La  Societe  Metallurgique  de  Champigneulles  et 
Neuves-Maisons.     Manufacture  of  cement.     Dec.  15. 


X.— METALLURGY,  MINING,  Etc. 
Applications. 

26,706.  11.  R.  Angel.  Improvements  in  the  reduction  of 
oref  containing  antimony.     Nov.  16. 

26,891.  J.  C.  Richardson.  Improvements  in  or  relating 
to  methods  (wet )  of  treating  gold,  silver,  aud  other  oies. 
Nov.  1 7. 

27,013.  J.  E.  Dowson.  An  improved  process  relating  to 
the  reduction  of  ores,  and  improvements  in  furnaces  there- 
for.    Nov.  18. 

27,081.  W.  B.  Johnson. — From  The  Carnegie  Steel  Com- 
pany, Ltd.,  United  States.  Improvements  in  apparatus  or 
appliances  for  casting  metals.     Nov.  19. 

27,160.  15.  H.Thwaite  and  H.  V.  Holden.  Improvements 
in  decarburising  east  iron  or  steel,  and  apparatus  for  that 
purpose.     Nov.  19. 

27,2  18.  W.  Haley.     See  Class  VIII. 


27,546.  T.  Levoz.  New  coustruction  of  converter  appa- 
ratus for  producing  steel  and  wrought  iron  of  superior 
quality.     Complete  Specification.     Nov.  23. 

27,550.  C.  P.  Shrewsbury.  Improvements  in  and  con- 
nected with  the  extraction  of  gold.     Nov.  23. 

27,555.  G.  D.  Burton.  A  new  or  improved  process  of 
and  apparatus  for  treating  ores.     Nov.  23. 

27,614.  J.  W.  Clarke.  Improvements  in  apparatus  for 
concentrating  and  amalgamating  ores.     Nov.  24. 

27,702.  J.  Parry  and  G.  II.  Llewellyn.  Improvements  in 
the  manufacture  of  crude  metal  suitable  for  the  more  rapid 
production  of  steel  by  the  Siemens  or  open-hearth  process. 
Nov.  25. 

27,717.  YV.  Buckley.  Improvements  in  or  applicable  to 
ingot  and  similar  moulds,  and  to  the  manufacture  of  ingots. 
Complete  Specification.     Nov.  25. 

27.752.  R.  A.  Hadfield.  Improved  manufacture  of  steel. 
Nov.  25. 

27.753.  R.  A.  Hadfield.  Improved  manufacture  of  steel. 
Nov.  25. 

27,881.  F.  D.  James  and  M.  B.  Fox.  An  improved  metal, 
and  method  of  producing  it.     Nov.  26. 

28.440.  E.  Govett.  Machine  and  apparatus  for  the 
extraction  of  gold,  silver,  and  other  metals  from  their  ores 
by  amalgamation  with  lead.     Dec.  2. 

28.441.  H.C.Jenkins.  The  treatment  of  refractory  gold 
ores.     Dee.  2. 

28,568.  C.  M.  White.— From  King,  United  States.  A 
new  or  improved  process  of  annealing  iron  castings.  Com- 
plete Specification.     Dec.  3. 

28,723.  J.  de  F.  Maunder.  Improvements  in  the  treat- 
ment of  ores.     Dee.  4. 

28,745.  E.  Smith  and  A.  T.  Smith.  Improvements  in  the 
method  and  apparatus  for  annealing  wire.      Dec.  6. 

28,896.  J.  Rudolphs  and  J.  Landin.  An  improved 
method  or  process  of  extracting  metals  from  pulverised  or 
finely  divided  ores  or  compounds.  Complete  Specification. 
Dec.  7. 

29,162.  E.  E.  Atkins.     Annealing  metals.     Dec.  9. 

Complete  Specifications  Accepted. 

1896. 

26,297.  J.  Campbell.  Method  of  and  apparatus  for 
treating  refractory  gold  and  silver,  and  other  metal-bearing 
ores  aud  materials.     Dec.  1. 

27,346.  J.  J.  Shedlock.  Extracting  metals  from  their 
ores,  and  apparatus  therefor.    .Nov.  24. 

28,361.  M.  M.  Marcus.     Making  metal  alloys.     Dec.  8. 
28,880.  C.  de  E.  Llatas.     Manufacture  of  steel.     Dec.  15. 

1897. 

516.  A.  S.  F.  Robinson.  Method  aud  machinery  or 
apparatus  for  extracting  gold  or  other  valuable  metal  from 
crushed  ore  or  material  containing  it.     Dec.  15. 

880.  A.  Etard.  Treatment  of  ores  or  other  matters  con- 
taining gold,  silver,  or  copper,  for  the  obtainment  of  the 
metal  therefrom.     Dec.  15. 

1778.  C.  Wichmann.   Extracting  gold  from  ores.   Dec.  15. 

3303.  F.  \V.  Streathfeild.  Extracting  metals  from  their 
ores,  or  in  obtaining  solutions  of  same.     Dec.  1. 

18,640.  J.  Landin.  Wet  process  for  extracting  gold 
from  gold  ores  or  gold-ore  wa9te.     Dec.  15. 

19,764.  A.  E.  Thomas.  Thomas's  universal  converter 
for  cleansing  molten  iron  from  its  impurities  and  convert- 
ing the  same  into  refined  iron  or  malleable  iron  or  steel  as 
may  be  required  to  produce.     Dec.  1. 

24,121.  W.  1'.  Thompson. — From  E.  C.  Ketehum. 
Process  for  treating  mixed  sulphide  ores.     Nov.  24. 
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XI.—  Kl.i  •(  I  R(  1  I  IHEMISTR1    vs..  1  lie  1  HO 
METALLURG) 

Ai-ii.k-  V  III  'N-. 

656.   I'.  I'.  Ribli       Improvements  in   nod   relutini 
electric     accumulator     plates.      Complete     Specification. 
Not    l.v 

•_'''', 1. so.  A.  Tribetboro.     Improvement 
mutators  or  storage  bad  ■  15, 

86,880.  G.  W.  V.  Creea  W.  1..  Durban,  and  -I-  Hore. 
Improvements  in  ami  relating  to  electrical  furnaces  specially 
applicable  for  tbe  production  of  calcium  carbidi       Nov.  17. 

,881.  1..  w\  B.  Crees,  W.  I.,  Durban,  and  .1  Gore. 
Improvements  in  and  relating  to  electrical  furnaces  specially 
applicable  for  the  production  of  calcium  carbide.     Nov.  17. 

36,919.  O.  C  Strecker  and   II.   H.  Strecker.     Impi 
ments  in   or   relating  to   the  application   of  electrodes  in 

electrolytic  proci Complete  Specification.     Nov.  17. 

26,921.  <  >.  ('.strecker  and   II.  II.  Strecker.     Improved 
process  for  preparing  insoluble  or   hardly  soluble  salts  from 
metallic    anodes   l>y   electroly  -is    of   aqueous   solutions  con 
taining  two  salts.      Complete  Specification.      Nov.  17. 

36,983.  t  •.  C  Strecker  and  11.  H.  Strecker.  Improve- 
ments in  or  relating   to  the  production  of  protoxides  and 

oxide-  or  of  hydro-protoxides  and  hydroxides  from  metallic 
anodes  by  electrolysis  of  alkaline  salt  solutions.  Complete 
Specification.      Nov.    17. 

27. 12'.'.  A.    L.    C.    Nodou,    I..    A.    Bret lean,  and    P. 

d'Altou  Slice.  A  new  or  improved  electrolytic  method  of 
and  apparatus  !or  saponification.  Complete  Specification. 
Nov.  19. 

27,165.  .1.  W.  Townsend.  Improvements  in  electrical 
Storage  batteries  or  accumulators.      Nov.  19. 

87,508.  0.  March.  Improvements  in  and  connected  with 
the  extraction  of  gold  by  electrolysis.      Nov.  23. 

27.  .">.">  I.  •'.  W.  Swan  and  A.  C.  Hyde.  Improvements  in 
means  to  be  employed  in  the  electrolysis  of  salt-.      Nov.  23. 

27,683.  W.  II.  Lane,  Improvements  in  and  connected 
with  electrical  storage  batteries.     Nov.  25. 

27.706.  J.  E.  Hartley  and  II.  E.  Hartley.  Improve- 
ments in   barrelling  electro-metallic  depositing    apparatus. 

85. 

27.707.  J.  E.  Hartley  and  H.  K.  Hartley.  Improve- 
.nents  in  rotative  electro  -  metallic  depositing  apparatus. 
Nov.  85. 

•J7.712.  A.  Hirsch.  Improvements  in  electrodes  for  use 
in  connection  with  apparatus  for  welding  and  soldering  by 
means  of  electricity.     Nov.  -J.'>. 

87,940,   M.   i  >rban.     Improvements  in  electric  batt- 
Nov.  27. 

37,973.  C.  Clark.  Improvements  in  charging  secondary 
batteries  or  accumulators.     Nov.  27. 

37,982.    W.   Kowbotham.      Improvements    in    primary 

batteries.     Nov.  27. 

28,212.  H.  Kieckcu.     Improvements  in  the  elect; 
treatment  of  ores  and  slimes  for   the   recovery  of  precious 
metals  therefrom,  and  apparatus  therefor.     Nov.  30. 

88,342.  P.  .1.  R.  Dujardin.  Improvements  in  or  relating 
to  negative  plates  for  secondary  batteries.     Nov.  30. 

28,160.  C.  l'aven.     An  improved  electrical  accun 
Dec.    2.      Date   applied    for.    May    4.    1S97.   being   date   of 
application  in  Belgium. 

88,795.  H.  J.  Brown.  0.  B.  H.  Schmidt,  and  A.  Mac- 
kenzie.    See  Class  XIII. 

29,011.  J.  Bastick  and  \V.  A.  Thornton.  Improvements 
in  or  relating  to  electric  furnaces  for  the  production  of 
calcium  carbide  and  other  substance?.     Dei     - 

29,048.  F.  E.  Elmore  and  A.  S.  Elmore.— From  .1.  '  >.  S 
Klmore,  India.  Improvements  in  effecting  electrolytic 
deposit  of  iron.     Dec.  - 


II     II     Laki  _  l  r 

Imp 

lators.     Compli  10. 

1897. 

■■ 
tubes,  and  otl 

]  .   Hohn.      Mean-    for 

and  employing  the  same  for  curative  aid 
Dee.  15. 

1804.  II.   W.   Hancock  and  A.   II.    Dykes.    Met! 
prepar  ittcric-.     D 

1637.   A.  B.Cook.     A  or  the  elcctro-dcp 

of  metals.      Dei      " 

270'.'.  W.  K.  Keys. — From  K.  Dumoulin.     Itnproi 
in   the    electro-deposition    of   copper    and    other    mi  • 

3346.  C.  Payen.     Secondary  batteries,     I>,  c.  1. 

14,708.  (i.    II.     Nash.      Apparatus    t 
articles  by  clectro-dcpo-ition.      1), 

19,638.  1!    Kennedy.     Improvements  ill  electrical  si 
batteries  and  plates  therefor.     No\.  24. 

I'.'.sfo.  L.  Guelzow.     Manufacture  of  plates  for  electric 
accumulators.     Nov.  H. 

^'.7o4.    >.    W.    Hart,     Seo    dai 
accumulators.     Nov.  24. 

31,705     S.    W,    Hart.     Secondary   electric 

accumulator-.      Nov.  84. 

J.  Boult.— From  I- .  H.  Soden,  United  - 
Apparatus  for  electrically  treating  ore.     Dec.  15. 

84,150.  II.  S.  Lloyd.     Electrodes 
N      .  84. 

■i.  II.  K    Hess.     Improvements  in  chemical 
generators.      Dec.  15. 


Ml.  -FATS,  OILS,   urn  SOAP. 
Applications. 

..  .1    W.Owen.     Impn  gents,  and  method 

of  manufacturing  the  same. 

A.  Huston.     Improvements    in    the   treatment  of 
oleaginous    seeds    for    the    extraction    of    oil    tin. 
Complete  Specification.     Nov.  30. 

Complete  Specifications  Aocbptjed. 

1896 

.     J     I.,   t.arle  and   C.  (  .   Frye.     I'roces-  for  the 
decolorisation  of  palm  oil.     Nov.  24. 

1897. 
751.  J.  T.  Potts.     Manufact  v.  _><. 

1305.   I.  i     Brvan  and  B.  J.  Sharpe.     Washing  solution- 

- 

0.  J.  David.     Treatment  of  oleic  acid.      Dee.  1. 

II.  H.  Lake. — From  F.  W.  Klever.*     \ 
lying  iodine  in  mineral  oils.      Dec  I. 

0.    I .  Arthur.  A  solution  for  washing  and  c  ■ 
ad  painted  and  varnish-  r.  24. 

7.    .1.   Monterrubio.      Impr 
facturing   soaps    by  the   direct   employment  of    oleaginous 
Nov.  24. 

XIII.— PAINTS,  PIGMENTS,  VABNIS1 
RESINS,  INDIA-KUBBER,  I 

APPLII   vt 

I  I.  Grist.  Improvements  in  the  manufacture  of 
paints,  anti-corrosive  compositions,  and  compositions  for 
like  usee      x       16. 


1062 


THE  JOURNAL  OF  THE  SOCIETY  OP  CHEMICAL  INDUSTRY.        [Dec.  3i,  is*?. 


26,867.  J.  S.  Macarthur.  Improved  anli-fouling  compo- 
sition.    Nov.  17. 

;.  H.  Loesner.     Improved   manufacture  of   water- 
proof and  weather-proof  paint.     Dec.  2. 

-795.  H.J.Brown,  O.  R.  H.  Schmidt,  and  A.  Mac- 
kenzie. A  new  or  improved  compound  or  material  for 
electrical  insulating  purposes.     Dec.  6. 

29,092.  M.  Zinsser.  Improvements  in  the  treatment  of 
decayed  or  putrid  india-rubber.     Dec  9. 

29.291.  J.  Kerner.  The  manufacture  and  production  of 
an  opaque  pigment  or  body  colour.     Dec.  10. 

Complete  Specifications  Accepted. 

1897. 

3576.  J.  C.  Mewburn. — From  J.  C.  Taylor.  Manufac- 
ture of  an  ti  fouling  compositions  or  paints.      Dec.  15. 

9447.  .1.  W.  Blake  and  S.  J.  Blake.  Compositions  or 
paints  for  preserving  structures.     Nov.  24. 

11,168.  E.  Gamier  and  S.  J.  Prescott.  Improvements  in 
india-rubber  compounds  and  in  gutta  percha  compounds. 
Dec.  15. 

19.179.  H.  C.  Woltereck.  Manufacturing  white-lead 
by  electrolysis.     Dec.  15. 

21,718.  K.  Strobentz  aud  J.  Fried.  Manufacturing 
black  pigments  from  carbonaceous  material.     Dec.  H. 

23,957-  F.  J.  Bergmauu.  Production  of  graphite. 
Dec.  1. 

24,504.  A.  Stoop.  Improved  process  for  the  manufac- 
ture of  paints  and  pigments.      Dec.  15. 

26,107.  H.  Markus  and  G.  B.  Behrens,  of  the  firm  of 
D.  Lee  aud  Co.  Manufacture  of  india-rubber  aud  gutta- 
percha.    Dec.  15. 

XIV.— TANNING,  LEATHER,  GLUE,  am.  SIZE. 

Applications. 

26,677.  W.  Y.  Reid  and  E.  J.  V.  Earle.  Improvements 
in  the  manufacture  of  enamelled  leather.     Nov.  15. 

26,760.  H.  Holmes.  Improvements  in  the  process  of 
depilating  hides  or  skins.     Complete  Specification.    Nov.  16. 

29.292.  W.  E.  Hers. —  From  E.  Duuioulin,  Frauce. 
Improvements  in  the  method  of  and  means  for  rendering 
animal,  membranous,  gelatinous,  albuminous,  fibrinous,  and 
unalogous  substances,  and  articles  composed  i.f  or  containing 
such  substances,  insoluble.     Dec.  10. 

Complete  Specifications  Accepted. 

1896. 

28,067.  E.  A.  Muskettand  J.  B.  Scammell.  Treatment  of 
raw  hide-.      Dec.  8. 

1897. 

1587.  T.  D.  Bowman  and  J.  Bowden.  Manufacture  of 
imitation  leather.     Dec.  8. 

3180.  S.  Millar  and  C.  E.  Millar.  Treating  hides  and 
skins.     Dec.  8. 

24,080.  A.  J.  Boult.  From  (i.  Brigalant,  France. 
Treatment  of  leather  waste,  and  apparatus  employed 
therein.     Dec.  1. 

XVI.— SUGARS,   STARCHES,    GUMS,    Err. 
Applications. 

26,985.  J.  Peeters.  Process  for  the  production  of  new 
vegetable  extracts  and  new  vegetable  peptones  of  commercial 
utility  by  the  transformation  of  all  kinds  of  yeasts  and  these 
new  products  of  commercial  utility  themselves.  Complete 
Specification.     Nov.  18. 

27,050.  A.  Classen.  Manufacture  of  soluble  modifica- 
tions of  albuminous  substances,  and  processes  therefor. 
Nov.  18. 


27,161.  A.  Classen.     See  Class  XX. 

27,534.  W.  P.  Thompson.— From  L.  Bussy,  H.  Philippe, 
and  P.  Bussy,  France.  An  improved  impermeable  water- 
resisting  paste-gum  or  coating.     Nov.  23. 

28,589.  J.  J.  Hignette.  Improved  process  for  the  purifi- 
cation of  saccharine  juices,  and  apparatus  therefor. 
Dec.  3. 

29.292  W.  E.  Heys.— From  E.  Dumoulin,  France.  See 
Class  XIV. 

Complete  Specifications   Accepted. 
1897. 


34.  E.  L.  Newsome.     Appliance  for  supplying  glucose, 
irup,  or  other  material  to  preserving  pans  when  boiling. 

iOv.  24. 

1338.  A.  Verley.     Manufacture  of  sugar.     Nov.  24. 


XVII.— BREWING,  WINES,  SPIRITS,  Etc. 
Applications. 

26,985.  J.  Peeters.     .See  Class  XVI. 

27,376.  W.  Jago.  An  improvemei  t  in  the  manufacture 
and  treatment  of  malt  preparations.     Nov.  22. 

27,858.  E.  B.  Ludlow.  An  improved  appliance  for 
aerating,  rousing,  and  mixing  fermenting  and  other 
liquids,  or  for  lifting  the  same.     Nov.  26. 

28,579.  C.  Schmitz.  An  improved  process  aud  apparatus 
for  producing  beer-wort  from  malt  flour.  Complete  Speci- 
fication.    Dec.  3. 

29,089.  (i.  F.  Zimmer.  Improvements  in  and  connected 
with  gelatinising  and  drying  apparatus  used  in  the  manu- 
facture of  flaked  maize  malt  and  similar  substances. 
Dec.  9. 

29,157.  H.  M.  Kettelwell.  An  improved  method  aud 
apparatus  for  the  prevention  and  extinction  of  fires  in 
breweries,  distilleries,  and  other  like  premises.     Dee.  9. 

Complete  Specifications  Accepted. 
1896. 
26,655.  C.  Zimmer.     Process  for  breniug.     Dec.  1. 

1897. 

2287.  E.  E.  M.  Payne,  T.  O.  Kent,  and  E.  E.  Pullman. 
Compositions  or  mixtures  to  be  used  for  the  preservation 
of  malt  liquors,  such  as  ale,  beer,  stout,  porter,  and  other 
like  saccharine  liquids,  and  methods  of  using  and  applying 
such  compositions  or  mixtures.     Dec.  8. 

13,722.  J.  Goodfellow.  Manufacture  of  nutritious  pro- 
ducts from  yeast.     Dec.  1. 

16,232.  H.  Hempel.  Process  for  producing  a  car- 
bonaceous agent  for  enriching  spirit.     Nov.  24. 

21,878.  E.  Zdarek.  Manufacture  of  ethyl  alcohol. 
Nov.  21. 

XVIII.— FOODS,  SANITATION,  Etc.,  am. 
DISINFECTANTS. 

Applications. 

A . — Foods. 

26,571.  L.  Checkemian,  Improved  food  preparations, 
maghcitaze,  mazoon,  or  tog  bouit,  a  most  delicious,  nourish- 
ing and  appetising  food.     Nov.  15. 

26,628.  A.  Schmidt.  Process  for  the  production  of  food 
for  cattle.     Complete  Specification.     Nov.  15. 

26,658.  F.  H.  M.  Rover.  Improvements  in  or  rcfatins;  to 
the  preservation  of  eggs.    Complete  Specification.    Nov.  15. 

26,754.  W.  G.  Day.  Improvements  in  methods  of  pre- 
serving perishable  substances.  Complete  Specification. 
Nov.  16. 

27,439.  P.  Ghinozzi.  New  process  for  preserving  food 
and  all  kinds  of  organic  substances.     Nov.  23. 

27,617.  W.  Lanwer.  New  or  improved  process  for  pie- 
serving  meat  and  other  alimentary  substances.     Nov.  24. 
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88,859.  M     l>. 'I.in ■,   C.   Hclmerich,  I    \.  Kluglein. 

An   Improved  process  and  apparatus  for  the  preservation  of 
eggs.     Complete  Speci6oation,     Dee    1. 

88,879.  II.  II  Lake  From  \  Moyi  t,  Prance.  Im 
provements  in  apparatus  for  sterilising  meal  in  the  raw 
state.     Dec.  i. 

89,189.  A.  Bernstein,    The  manufacture  of  ;i  substitute 

JS,       Dec.  9, 

B. — Sanitation. 

96,69.1.  II  G.  Downtoa  and  W.  H.  Nicholls.  Improve- 
ments iii  process  and  apparatus  for  the  destruction  of  nigh) 
soil  and  noxious  matter*.     Complete  Specification.    Nov.  15. 

86,891.  W.  A.  Clark.  Improvements  in  the  method  of 
and  apparatus  for  the  tr<  atmenl  of  sewage.     Nov.  16. 

86,959.  Q.  Hinchcliffe,  II.  T.  Birst,  ana  J   R,  Hinchcl 
An  improved  treatment  for  precipitating,  clarifying,   and 
purifying  sewage  and  waste  or  foul  water.     Nov,  18, 

87,004.  .1.  G.  Doruig,  F.  II.  Itachlitz,  and  T.Zeunert. 
Improved  process  and  means  for  the  sanitary  disposal  of 
human   excrement,   and   the   production  therefrom  of 

anil  by-products  serving    for    manure  and    other  purposes, 
Complete  Specification.      Nov.  18. 

97,086.  II.  McPhail.     Improvements  in  heating,  soften 

ing,  and  purifying  water,  and  apparatus  therefor.      Nov.  18. 

97,806.  II.  Morris.  Improvements  in  and  connected 
with  the  treatment  of  Bewage  and  other  waste  liquids. 
Nov.  98. 

87,849.  I>.  Cameron,  F.  J.  Commin.  and  A.  J.  Martin. 
Improvements  in  apparatus  for  the  treatment  of  sewage  or 
other  liquids.     Nov.  32. 

98,164.  G.  Krell  and  M.  Elh.  An  improved  disinfecting 
process  by  means  of  methylaldehyde  or  polymeric  methyl- 
aldehydes,  and  method  of  employing  same.     Nov.  30. 

29,090.  A.  B.  < Igden.  New  process  or  system  of  sewage 
and  foul  water  purification  by  electrical  action.     Dee.  9. 

89,160.  J.  Hnrdwick.  Improvements  in  or  relating  to  the 
treatment  of  sewage.     Dec.  9. 

Complete   Specifications  Accepted. 

A.— Foods. 

1S97. 

4  117.  .1.  Imi-av. — From  La  Soc.  Anonyme  des  Matieres 

Colorant  es  et  Produits  Chimiqucs   de   St.  Denis  am!    D.   A. 

Rosenstiehl.     Process  foi  preserving  alimentary  substances. 

Nov.   21. 

B. — Sanitation. 

1896. 
27,513.  F  P.  Candy.     Purification  of  sewage  and  polluted 

waters.     Dec.  15. 

XIX.— PAPER,  PASTEBOARD,  Etc. 

Applications. 

127.177.  A.  S.  Caldwell.  Improvements  in  and  relating 
to  the  production  of  water  marks  in  paper.     Nov 

28,187.  A.  S.  Caldwell.  Improvements  in  and  relating 
to  the  production  of  water  marks  in  paper.     Nov.  80. 

88,982.  F.  Langley,  J.  Whittingham,  and  J.  Harris. 
improvements  in  the  process  of  and  apparatus  tor  sizing 
paper.      Dec.  8. 

•JV».li:i^.  A.  .1.  Boult. — From  U.  Scholictl  and  O.  Kunze. 
Germany.  Improved  manufacture  of  sanitarj  paper  of 
material  for  toilet  purposes.      1  I 

Complete  Specificatios    \    ceptsd. 

1HU7. 
21,560.    E.  Cox,   F.   Koruacher,  and   M.  Brumm.     Im- 
proved writing  paper,  aud  iuk  therefor.      Dee.  15. 


\X       I  ■IM-     i   111  \IIC\I.S,     M.KAI.i  HU-. 
I  331  HI   IS.     ,m,    1  X  IK  Ki 

Aiti  IOAT1 

An   improved   i  I 
tartaric  ao  d      v 

27,161 .      \.    (  lasneo.       M.u 

b  iik,  bodies  an  1  gums  will,  acetaldehyde  an 
hj  di  .  ind  pi  [9, 

87,408.     \.   .1     Boult  -  Prom    A.    l: 
Improved  manufacture  of  camphor  inlphoni    acid 

II         I  MM 

Produits  Chimiques  de  Tbann  el  de  Mull 
Improvements    in    the    manufncl  mificial    musk, 

99,061.  s.  Pitt.-  From  The  Pannaceutische  In-titut 
Ludwig  vY.  Gans,  German]  The  production  of  tin- 
operativi  substance  from  the  thyroid  glands  and  othei 
organ-  in  an  unaltered  uucoagulable  Btate      h 

29,308.  A.  Gold!  i tann,  and   H".  Flemming. 

A  process  for  the  preparation  of  ;."i  mi, line  salt-       Dec    10. 

Cos  itions  Ai  i  bpi  i 

1896. 

26,078.  W.  B.  Bishop.  Treatment  ol  pipernzinc, 
Nov.  24. 

1897. 

217:2.    .1.    V.   Johnson.  —  From   C.    F.    Boehringci 
Soehne.      Preparation    of    hydroxycaffeine   by   the   direct 
methylation  of  uric  acid  or  of  certain  mono- and  dimethyl- 
derivatives  thereof  also  obtainable  in  the  pr< --.     Do 

9556.  O.  [mray. — From  The  Farbwerke  vormals  M.i-t.  r. 

Lucius,  and  limning.  Manufacture  of  nitroai  phylpyruvic 
acids.     Dei    - 

3957  J.  t".  Johnson.  —  From  <'.  F.  Boehringer  and 
Soehne.  Manufacture  or  preparation  of  dichloroxy  purine. 
15. 

25,945.  W.  P.  Thompson. — From  J.  lirissonnet.  France. 
I  compound.     Dec.  15. 


XXI.— PHOTOGR  U'llV 

Applii  itiors 
27,033.   ■'    C.    Fell.— From    M.   W.   McDonald,   United 
States.      Matt   surface    photographic   paper,  and    pre 
making  same,     i  omplete  Specification.     Nov.  ic. 

28,596.  .1.  Banff,  l'hotographic  developers.  Complete 
Specification.     Dec.  8. 

.1.  \V.  Bennetto.  Improvements  in  the  produc- 
tion of  coloured  photographs,  ami  apparatus  for  that 
purpose.     Di 

3»,093.  K.  Miirten.  An  improved  method  of  pro>lueing 
pictures  upon  gbs-  by  lithography  in  one  or  more  colours. 
I 


XXII.— EXPLOSIVES,  MAIi  HES, 
Aiein  \  nous. 

A.   McF.voy.      Improvements    in   time   and 

-ion  fuses.     Nov.  17. 

2.  J.  C.  Hamilton.     Improvements  in  the  manufae- 
tui     of  blasting  compound-. 

27.10U.    T.    Loehtie.      Safetj    waterprool    cuupl 
detonators  and  fuse-.      Nov,  IS. 

27,174.  II.   ilc  Stedingk.     An    impra 
with  explosive  cartridgi  ,.  19. 

27,234.  .1.  Fraser.      Improvements   in   mining  ami  like 
md  means  for  igniting  same.     No     . 
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10.  J.  Craveri.     Improvements  relating  to  the  manu- 
facture of  safety  matches  and  rubbing  surfaces  tlierefor. 
'  nn.plete  Specification.     Nov.  23. 
27,912.  J.  t'.  Hamilton.     Improvements  in  the  detonation 

of  certain  blasting  compounds.     Xov.  27. 

28,152.  J.  C.  Hamilton.  Improvements  in  or  relating  to 
blasting  compoauds.     Nov.  30. 

28.4  76.  It.  T.  Maguire  and  D.  P.  Maguire.  Improve- 
ments in  or  relating  to  lucifer  matches.     Dee.  2. 

28,807.  1).  W.  Nightingale.  Improvements  in  explo- 
sives.    Dee.  6. 

29,005.  L.  Davies.    Improvements  in  explosives.    Dec.  8. 

29,064.  V.  A.  Debize  and  L.  F.  Chasseigne.  Improve- 
ments in  machinery  for  the  continuous  manufacture  of 
wooden  matches.     Complete  Specification.     Dec.  8. 

29,2(i2.  J.  Joseht.  Improvements  in  the  manufacturing 
of  matches.     Dec.  9. 

29,204.  J.  Bown.     Improvements  in  fog  signals.    Dec.  9. 

29,389.  F.  L.  Thomas. — From  La  Societe  des  Poudres  ct 

Dynamites,  France.  An  improvement  in  explosives.  Dec.  11. 

Complete  Specifications  Accepted. 
1896. 

27,197.  A.  Nobel.  Manufacture  of  explosive  compounds. 
Dec.  8. 

28,890.  G.  Kynoch  and  Co.,  Ltd.,  and  A.  T.  Cocking. 
Manufacture  of  nitroglycerin.     Dec.  8. 

1897. 

651.  W.  Greaves  and  E.  M.  llann.  Improvements  in 
explosives.     Dec.  15. 


2557.  M.  Bieldefeldt.   Manufacture  of  explosives.   Dec.  8. 

3135.  H.  It.  von  Dalmcn.  Improvements  in  blasting 
compositions.     Dec.  8. 

25,204.  J.  C.  Chapman.— From  C.  W.  Volney,  United 
States.     Manufacture  of  gunpowder.     Dec.  8. 

25,413.  J.  C.  Chapman.— From  C.  \V.  Volney,  United 
States.     An  improved  gunpowder.     Dec.  8. 


XXIII.— ANALYTICAL  CHEMISTRY. 
Application. 
27,373.  C.  E.  Miiller  and  It.  F.  Hurrau.     .See  Class  1. 

PATENTS   UNCLASSIFIABLE. 

Applications. 

27,121.  W.  Leuscher.  A  process  for  the  manufacture  of 
burnt  filtering  mass.     Complete  Specification.     Nov.  19. 

27,661.  M.  Weishaus.  Process  for  regenerating  used 
whalebone  and  for  dressing  fin-whalebone  without  rendering 
the  same  brittle.     Complete  Specification.     Nov.  24. 

27,87  7.  J.  Kodgers.  Improvements  in  the  petrifaction 
or  incrustation  of  porous  or  other  substances.     Nov.  26. 

29,059.  A.  J.  de  Hailes.  Improvements  in  preparations 
for  rendering  inflammable  materials  resistant  to  fire. 
Dec.  8. 

29,387.  L.  C.  Reese.  Improvements  in  the  extraction 
from  liquids  of  matters  therein  contained.     Dec.  11. 
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